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LA CROSSE QUEEN CRUISE AND MIXER 

La Crosse, Wisconsin  

Wednesday, 25 April 2018 
 

4:00 PM Registration Table Opens at Radisson (Hotel Foyer) 

 

LA CROSSE QUEEN MISSISSIPPI RIVER CRUISE 

 

5:15-5:30 PM Board La Crosse Queen (north end of Riverside Park) 

5:30 PM La Crosse Queen Departure  

5:45–5:55 PM Welcome and Announcements – Patty Ries, MRRC President 

 

PANEL DISCUSSION  

 

5:55–6:45 PM The Evolution of the MRRC: Good Science and Lasting Friendships over the past 

50 years 

 

Panelists: Richard Anderson (Western Illinois University, retired) 

Tom Claflin (University of Wisconsin – La Crosse, retired) 

Ken Lubinski (USGS Upper Midwest Environmental Sciences Center, retired) 

Teresa Newton (USGS Upper Midwest Environmental Science Center) 

Pam Thiel (U.S. Fish and Wildlife Service, retired) 

 

 
 

7:30 PM La Crosse Queen Return to Riverside Park 

Music on La Crosse Queen provided by Pigtown Fling String Band 

MIXER 

7:30–10:00 PM GENERAL CONSORTIUM MIXER (Hotel Foyer) 
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MRRC MEETING AGENDA 

Radisson Hotel – Ballroom A 
 

Thursday, 26 April 2018 
 
8:00-8:10 AM:  WELCOME – PATTY RIES, MRRC PRESIDENT 

 

8:10-9:25 AM:  SESSION I – FISH ECOLOGY 

  

9:25-9:55 AM:   BREAK (Hotel Foyer) 

 

9:55-11:10 AM:  SESSION II – ASIAN CARP 

 

11:10-1:00 PM:   LUNCH (on your own) 

 

1:00-1:30 PM:   PLENARY - MISSISSIPPI RIVER CITIES AND TOWNS INITIATIVE - LA 

CROSSE MAYOR TIM KABAT  

 

1:30-1:40 AM:   BREAK (Hotel Foyer) 

 

1:40-2:40 PM:   SESSION III – AQUATIC ECOLOGY 

 

2:40-3:10 PM:   BREAK (Hotel Foyer) 

 

3:10-4:25 PM:   SESSION IV – FLOODPLAIN DYNAMICS 

 

4:30-6:30 PM:  POSTER SESSION WITH AUTHORS PRESENT (Hotel Foyer) 
 
4:30-6:30 PM:   GENERAL CONSORTIUM MIXER (Hotel Foyer) 
 
6:30-9:00 PM:  BANQUET AND AWARDS (Radisson Ballroom B) 

 

Friday, 27 April 2018 
 

8:00-8:10 AM:  ANNOUNCEMENTS – PATTY RIES, MRRC PRESIDENT 

 

8:10-9:25 AM:  SESSION V – LANDSCAPE ECOLOGY AND ECOSYSTEM HEALTH 

 

9:25–9:55 AM:  BREAK (Hotel Foyer) 

 

9:55-11:15 AM:  SESSION VI – ECOLOGICAL CHANGE AND MANAGEMENT 

 

11:15-12:00 PM:  PRESENTATION OF STUDENT AWARDS AND BUSINESS MEETING 

 

12:00-2:00 PM:  LUNCH AND RAFFLE 
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PLATFORM PROGRAM 

Radisson Hotel – Ballroom A 

Thursday, 27 April 2017 
(*Student Presenters) 

 

8:00–8:10 AM:  Welcome – Patty Ries, MRRC President 
 

SESSION I – FISH ECOLOGY (Moderator: Quinton Phelps)  

 

8:10–8:25  FISH COMMUNITY COMPOSITION AT THE EMIQUON PRESERVE 

WATER MANAGEMENT STRUCTURE 

*Olivea M. Mendenhall1, Andrya L. Whitten1, and Andrew F. Casper2. 
1Illinois River Biological Station, Illinois Natural History Survey, Havana, IL 

62644. 2John G. Shedd Aquarium, Chicago, IL 60605. 

.  

8:25–8:40  SPATIAL AND TEMPORAL TRENDS IN FRESHWATER DRUM 

POPULATION DYNAMICS 

*Joshua K. Abner1 and Quinton E. Phelps2. 1Biology Department, Southeast 

Missouri State University, Cape Girardeau, MS 63701. 2Department of Forestry 

and Natural Resources, Davis College of Agriculture, Natural Resources and 

Design, West Virginia University, Morgantown, WV 26506. 

 
8:40–8:55  USING DATA FROM MODERN FISH SAMPLING AND DEEP-TIME 

ARCHAEOLOGICAL COLLECTIONS TO EXPLORE EVIDENCE OF THE 

ANTHROPOCENE:  THE CHALLENGE OF MAKING APPLES LOOK 

LIKE ORANGES 

John H. Chick1, Carol E. Colaninno2, Julia M. Breed3, Taylor C. A. Erickson4, 

Taesoo E. Jung5, Ayush Kumar6, Laura Martinez7, Daniel Morales8,  Thomas 

Q.H. Nguyen9, Robert C. Rice10, Ethan S. Troyer11, Colby J. Williams12, M. 

Christine Draghetti1, and Quinten D. Voss13. 1Great Rivers Field Station, Illinois 

Natural History Survey, University of Illinois Urbana-Champaign, Alton, IL 

62002. 2SIUE STEM Center, Southern Illinois University Edwardsville, 

Edwardsville, IL  62026. 3Department of Biology, University of Massachusetts 

Dartmouth, North Dartmouth, MA 02747. 4Department of Behavioral and 

Social Sciences, California State University San Marcos, San Marcos, CA 

92096. 5Department of Anthropology and Department of Wildlife Sciences, 

University of Georgia, Athens, GA 30602. 6Department of Math/Science, 

Concordia University, Portland, OR 97211. 7Abess Center for Ecosystem 

Science & Policy, University of Miami, Coral Gables, FL 33146. 8Department 

of Zoology and Center of Ecology, Southern Illinois University Carbondale, 

Carbondale, IL 62901. 9College of Natural Sciences, University of Texas 

Austin, Austin, TX 78712. 10Department of Anthropology, Southeast Missouri 

State University, Cape Girardeau, MO 63701. 11Department of Archaeology, 

Boston University, Boston, MA 02215. 12Department of Anthropology, 

University of South Florida, Tampa, FL 33620. 13Archaeological Research 

Center of St. Louis, St. Louis, MO 63114. 
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8:55–9:10  FATTY ACID PROFILES OF GIZZARD SHAD AND FRESHWATER 

MUSSELS IN LARGE RIVERS OF THE MIDWEST: POTENTIAL 

EFFECTS OF BIGHEADED CARPS 

Andrea Fritts1, Brent Knights1, William Richardson1, Lynn Bartsch1, Michelle 

Bartsch1, Jon Vallazza1, Rebecca Kreiling1, Sean Bailey1, Toben Lafrancois2, 

and Byron Karns3.  1U.S. Geological Survey, Upper Midwest Environmental 

Sciences Center, La Crosse, WI 54603. 2Northland College, Ashland, WI 

54806. 3National Park Service, St. Croix National Scenic Riverway, St. Croix 

Falls, WI 54024. 

 

9:10–9:25  COMMON CARP POPULATION DEMOGRAPHICS IN THE UPPER 

MISSISSIPPI RIVER 

Michael C. Wolf1, Quinton E. Phelps2, Sara J. Tripp3, and David P. Herzog3
. 

1Biology Department, Southeast Missouri State University, Cape Girardeau, 

Missouri, 63701. 2Division of Forestry and Natural Resources, Davis College of 

Agriculture, Natural Resources, and Design, West Virginia University, 

Morgantown, WV. 3Big Rivers and Wetlands Field Station, Missouri 

Department of Conservation, Jackson, Missouri 63755.  

 

9:25–9:55 AM:  BREAK (Hotel Foyer) 
 

SESSION II – ASIAN CARP (Moderator: Levi Solomon) 

 

9:55–10:10 ASIAN CARP CONTRACTED HARVEST IN THE UPPER MISSISSIPPI 

RIVER 

James T. Lamer1, Kevin Irons2, Brent Knights3, Kyle Mosel4, and Ann 

Runstrom4.  1Kibbe Field Station, Western Illinois University, Macomb IL  

61455.  2Illinois Department of Natural Resources, Division of Fisheries, 

Springfield, IL  62702.  3U.S. Geological Survey, Upper Midwest 

Environmental Sciences Center, La Crosse, WI  54602. 4U.S. Fish and Wildlife 

Service, La Crosse FWCO, Onalaska, WI 54650. 

 

10:10-10:25  EARLY LIFE HISTORY OF AGE-0 SILVER CARP IN THE MISSISSIPPI 

RIVER BASIN 

*Hae H. Kim1, Quinton E. Phelps1, David Weyers2, and Sara Tripp2. 
1Department of Forestry and Natural Resources, Davis College of Agriculture, 

Natural Resources and Design, West Virginia University, Morgantown, WV 

26506. 2Big Rivers and Wetland Field Station, Missouri Department of 

Conservation, Jackson, MO 63755. 

  

10:25–10:40   SATELLITE GPS TELEMETRY OF ASIAN CARP IN THE UPPER 

ILLINOIS RIVER WATERWAY 

*Chelsea M. Center1, James T. Lamer1, Andrew T. Mathis1, Brent C. Knights2, 

and Kevin S. Irons3. 1Department of Biological Sciences, Western Illinois 

University, Macomb, IL 61455. 2U.S. Geological Survey, Upper Midwest 

Environmental Sciences Center, La Crosse, WI 54603. 3Illinois Department of 

Natural Resources, Springfield, IL 62702. 
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10:40–10:55  NATAL ENVIRONMENT AND MOVEMENT OF ASIAN CARP IN POOLS 

16-19 OF THE MISSISSIPPI RIVER 

*Charmayne L. Anderson1, James T. Lamer1, Cortney L. Cox1, Greg W. 

Whitledge2, Neil P. Rude2, and Brent C. Knights3. 1Department of Biological 

Sciences, Western Illinois University, Macomb, IL 61455. 2Department of 

Zoology, Southern Illinois University-Carbondale, Carbondale, IL 62901. 3U.S. 

Geological Survey, Upper Midwest Environmental Sciences Center, La Crosse, 

WI 54602. 

 

10:55–11:10 OTOLITH MICROSTRUCTURE AND TRACE ELEMENTAL ANALYSES 

OF JUVENILE ASIAN CARP IN THE UPPER MISSISSIPPI RIVER 

*Jesse Williams1, James T. Lamer1, Gregory W. Whitledge2, Brent Knights3, 

Nick Bloomfield4. 1 Department of Biological Sciences, Western Illinois 

University, Macomb, IL 61455. 2 Department of Zoology and Center for 

Ecology, Southern Illinois University-Carbondale, Carbondale, IL 62901. 3U.S. 

Geological Survey, Upper Midwest Environmental Sciences Center, La Crosse, 

WI 54603. 4U.S. Fish and Wildlife Service, Onalaska, WI 54650. 

 

11:10 AM - 1:00 PM:  LUNCH (on your own) 
 

PLENARY (Moderator: Meredith Thomsen) 

 

1:00-1:30 MISSISSIPPI RIVER CITIES AND TOWNS INITIATIVE 

  Mayor Tim Kabat, City of La Crosse 

 

1:30 PM - 1:40 PM:  BREAK (Hotel Foyer) 
 

SESSION III – AQUATIC ECOLOGY (Moderator: Andrea Fritts) 

 

1:40–1:55 MOVEMENT OF THE HOST FISH FOR THE WINGED MAPLELEAF 

MUSSEL (QUADRULA FRAGOSA):  WHY PROXIMITY MATTERS 

Michelle Bartsch1, Diane Waller1, Brent Knights1, Jon Vallazza1, Eric Lord1, 

Mark Hove2 and Byron Karns3. 1US Geological Survey, Upper Midwest 

Environmental Sciences Center, La Crosse, WI 54603. 2Department of 

Fisheries, Wildlife, and Conservation Biology, University of Minnesota, St. 

Paul, MN 55108. 3St. Croix National Scenic Riverway, National Park Service, 

St. Croix Falls, WI 54024.  

 

1:55–2:10 SPECTACLECASE MUSSEL - HOST ENIGMA RESOLVED 

Bernard Sietman1, Mike Davis1, Mark Hove2, Madeline Pletta1, Tricia Wagner1, 

Shelby Marr1, Zebulin Secrist1. 1Minnesota Department of Natural Resources, 

Center for Aquatic Mollusk Programs, Lake City, MN 55041. 2University of 

Minnesota, St. Paul, MN 55108. 
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2:10–2:25 COMPARISON OF ZOOPLANKTON SAMPLING METHODS IN THE 

UPPER MISSISSIPPI RIVER 

*Douglas S. Appel1,2, Gretchen A. Gerrish1,2, Elista J. Fisher1,2, and Mark W. 

Fritts II3. 1Department of Biology, University of Wisconsin-La Crosse, La 

Crosse, WI 54601. 2River Studies Center, University of Wisconsin-La Crosse, 

La Crosse, WI 54601. 3U.S. Fish & Wildlife Service, La Crosse Fish and 

Wildlife Conservation Office, Onalaska, WI 54650. 

 

2:25–2:40  AQUATIC ECOSYSTEM RESPONSE TO ANTHROPOGENIC CHANGE 

WITHIN LAKES IN THE UPPER MISSISSIPPI RIVER WATERSHED  

Joan Bunbury1,2, R. Gaia Fisher1, and Taylor Blumenstein1. 1Department of 

Geography and Earth Science, University of Wisconsin-La Crosse, La Crosse, 

WI 54601. 2River Studies Center, University of Wisconsin-La Crosse, La 

Crosse, WI 54601. 

  

2:40-3:10 PM:  BREAK (Hotel Foyer) 
 

 

SESSION IV – FLOODPLAIN DYNAMICS (Moderator: Joan Bunbury) 

 

3:10–3:25 LESSONS OF A FROZEN RIVER: CONTRASTS IN SPATIAL AND 

TEMPORAL NUTRIENT PATTERNS BETWEEN SUMMER AND WINTER 

IN THE CHANNELS AND BACKWATERS OF THE UPPER MISSISSIPPI 

RIVER 

Jeffrey N. Houser1 and KathiJo Jankowski1. 1U.S. Geological Survey, Upper 

Midwest Environmental Sciences Center, La Crosse, WI 54603. 

 

3:25–3:40 EFFECTS OF ICE AND SNOW COVER ON WINTER LIMNOLOGICAL 

CONDITIONS ACROSS A LENTIC-LOTIC GRADIENT IN THE UPPER 

MISSISSIPPI RIVER 

KathiJo Jankowski1 and Jeffrey N Houser1. 1US Geological Survey, Upper 

Midwest Environmental Sciences Center, La Crosse, WI 54603.  

 

3:40–3:55 INUNDATION DYNAMICS OF THE UPPER MISSISSIPPI RIVER 

FLOODPLAIN: UNDERSTANDING SPATIAL AND TEMPORAL 

PATTERNS OF A CRITICAL ECOSYSTEM PROCESS TO INFORM 

LARGE RIVER MANAGEMENT 

Molly Van Appledorn1, Nathan R. De Jager1, Jason J. Rohweder1, James T. 

Rogala1   1U.S. Geological Survey, Upper Midwest Environmental Sciences 

Center, La Crosse, WI 54603. 

 

3:55–4:10 SEDIMENTATION WITHIN THE BATTURE LANDS OF THE MIDDLE  

  MISSISSIPPI RIVER 

Jonathan W.F. Remo1. 1Department of Geography and Environmental  

Resources, Southern Illinois University Carbondale, IL 62901 
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4:10–4:25 SEDIMENTATION RATES IN BACKWATERS OF POOLS 4 AND 8 OF 

THE UPPER MISSISSIPPI RIVER 

Jim Rogala1, John Kalas2, and Rob Burdis3. 1U.S. Geological Survey, Upper 

Midwest Environmental Sciences Center, La Crosse, WI 54603. 2Wisconsin 

DNR, Upper Mississippi River Restoration - Long Term Resource Monitoring, 

La Crosse, WI 54603. 3Minnesota DNR, Upper Mississippi River Restoration - 

Long Term Resource Monitoring, Lake City, MN 55041. 

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

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

6:30-9:00  BANQUET – RADISSON BALLROOM B 
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Radisson Hotel – Ballroom A  

Friday, 27 April 2018 
 

8:00-8:10 AM: Announcements – Patty Ries, MRRC President 
 

SESSION V – LANDSCAPE ECOLOGY AND ECOSYSTEM HEALTH 

(Moderator:John Chick) 

 

8:10–8:25  SPATIAL AND TEMPORAL CHANGES IN SPECIES COMPOSITION OF 

SUBMERSED AQUATIC VEGETATION REVEAL EFFECTS OF RIVER 

RESTORATION 

Alicia M. Carhart1 and Nathan R. De Jager2. 1Wisconsin Department of 

Natural Resources, La Crosse, WI 54603. 2U.S. Geological Survey, Upper 

Midwest Environmental Sciences Center, La Crosse, WI 54603. 

  

8:25–8:40  INTRINSIC PROCESSES REGULATE WATER CLARITY IN A LARGE, 

FLOODPLAIN-RIVER ECOSYSTEM 

Deanne C. Drake1, Alicia Carhart1, James R. Fischer1, Jeffrey Houser2, Kathijo 

Jankowski2, and John Kalas1. 1 Wisconsin Department of Natural Resources, 

Upper Midwest Environmental Sciences Center, Upper Mississippi River Long 

Term Resource Monitoring, La Crosse, WI 54603. 2U.S. Geological Survey, 

Upper Midwest Environmental Sciences Center, Upper Mississippi River Long 

Term Resource Monitoring, La Crosse, WI 54603. 

 

8:40–8:55  WATER QUALITY AND ECOSYSTEM HEALTH IN AN URBAN 

LANDSCAPE 

Kevin Geedey1, Michael Reisner1, Tara Cullison2, and Kelsey Self1.  
1Augustana College, Upper Mississippi Center, Rock Island, IL 61201. 2The 

University of Iowa, School of Urban and Regional Planning, Iowa City, Iowa 

52242. 

 

8:55–9:10  SPATIOTEMPORAL VARIATION IN TRIBUTARY NUTRIENT 

CONCENTRATIONS: A SEASONAL PERSPECTIVE FOR LAKE 

MICHIGAN 

*Robert J. Mooney1, Galen A. McKinley2, Lucas Gloege2, Christina K. 

Remucal1, Megan B. McConville1, Stephanie Berg1, and Peter B. McIntyre1. 
1Center for Limnology, University of Wisconsin - Madison, Madison, WI 

53706. 2Earth and Environmental Sciences, Columbia University, Palisades, NY 

10964. 

 

9:10–9:25  DRAMATIC CHANGES IN A BAT COMMUNITY ALONG THE UPPER 

MISSISSIPPI RIVER 

*Meagan J. Albon1, Madeleine E. Zuercher2, Taline M. Holman1, and Gerald 

L. Zuercher1. 1Department of Natural & Applied Sciences, University of 

Dubuque, Dubuque, IA 52001. 2Department of Integrative Biology, University 

of California - Berkeley, Berkeley, CA 94720. 
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9:25–9:55 AM: BREAK (Hotel Foyer) 
 

SESSION VI – ECOLOGICAL CHANGE AND MANAGEMENT (Moderator: Michael 

Delong) 

 

9:55–10:15 INITIAL EFFECTS OF GOAT BROWSING ON EUROPEAN BUCKTHORN 

IN A BLUFF-TOP BUR OAK SAVANNAH 

Neal Mundahl1, Bonnie Hammack1, and Ryan Walsh1. 1Department of 

Biology, Winona State University, Winona, MN 55987. 

 

10:15–10:30  THE POTENTIAL OF DRONE REMOTE SENSING FOR SEMI-

AUTOMATICALLY MAPPING AN AQUATIC INVASIVE SPECIES 

Niti B. Mishra1. 1Geography & Earth Science, University of Wisconsin-La 

Crosse 

. 

10:30–10:45  LARGE-SCALE EVALUATION OF REED CANARYGRASS 

SUPPRESSION ACROSS FOUR SE MINNESOTA FLOODPLAIN SITES 

*William R. Kiser1,2, Maria Delaundreau3, Andy Beebe4, Tim Schalagenhaft4, 

Rebecca Montgomery3, and Meredith Thomsen1. 1Department of Biology, 

University of Wisconsin - La Crosse, La Crosse, WI 54601. 2US Fish and 

Wildlife Service, Onalaska, WI 54650. 3Department of Forest Resources, 

University of Minnesota, St. Paul, MN 55108. 4Audubon Minnesota, St. Paul, 

MN 55107. 

 

10:45–11:00  APPLYING PRINCIPLES OF GENERAL RESILIENCE TO LARGE RIVER  

ECOSYSTEMS: CASE STUDIES FROM THE UPPER MISSISSIPPI AND 

ILLINOIS RIVERS 

Kristen L. Bouska1, Jeff Houser1, Nathan De Jager1, Molly Van Appledorn1, 

and James Rogala1
. 

1U.S. Geological Survey, Upper Midwest Environmental 

Science Center, La Crosse, Wisconsin 54603. 

 

11:00-11:15    RESTORATION FOR AN UNCERTAIN FUTURE: CLIMATE  

  ADAPTATION IN THE UMR FLOODPLAIN 

Meredith A. Thomsen1. 1River Studies Center, University of Wisconsin-La 

Crosse, La Crosse, WI 54601. 

  

11:15 AM-12:00 PM  BUSINESS MEETING 
 

12:00 PM-2:00 PM   LUNCH AND RAFFLE 
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 POSTER PRESENTATIONS – SESSION   

THURSDAY, APRIL 26, 2018 

 

Poster Set Up 8:00 AM to 4:00 PM 

Authors Present 4:30 PM to 6:30 PM 

(Listing by Topic, *Student presenters) 
 

AQUATIC AND TERRESTRIAL ASSESSMENT 

 

1) ESTIMATING ORGANIC CARBON BURIAL IN FRESHWATER 

IMPOUNDMENTS 

*Matthew T. Barbour1. 1Department of Biology, University of Wisconsin-La Crosse, La 

Crosse, WI 54601. 

 

2) HISTORICAL MINING INFLUENCE ON HIGH SEDIMENT ZINC AND LEAD 

CONCENTRATIONS IN HARRIS SLOUGH, MISSISSIPPI RIVER NEAR 

GALENA, ILLINOIS 

Robert.T. Pavlowsky1, Colin S. Belby2,3, Joan Bunbury2,3, Dylan A. King1, Scott A. 

Lecce4, Charlotte Peters2. 1Ozarks Environmental and Water Resources Institute, Missouri 

State University, Springfield, MO 65897. 2Department of Geography and Earth Science, 

University of Wisconsin - La Crosse, La Crosse, WI 54601. 3River Studies Center, 

University of Wisconsin - La Crosse, La Crosse, WI 54601. Department of Planning, 

Geography, and Environment, East Carolina University, Greenville, NC 27858. 

 

3) GREAT LAKES TO THE GULF: ENVIRONMENTAL AND CULTURAL 

IMPACTS IN A CHANGING CLIMATE 

C. Holly Denning1. 1Department of Sociology, Criminology, and Anthropology, 

University of Wisconsin-Whitewater, Milton, WI 53563. 

 

4) ASSESSING PREVALENCE OF THE LYME DISEASE CAUSING BACTERIA, 

BORRELIA BURGDORFERI, ALONG THE MISSISSIPPI RIVER IN EASTERN 

IOWA 

*Taline M. Holman1, Korissa A. Blasing1, Kelly A. Grussendorf1, Gerald L. Zuercher1, 

and David E. Koch1. 1Department of Natural and Applied Sciences, University of 

Dubuque, Dubuque, IA 52001. 

 

5) EFFECTS OF THE CLEAN WATER ACT AND WATER QUALITY ON THE FISH 

COMMUNITY STRUCTURE IN THE ILLINOIS RIVER  

*Ayush Kumar1, Colby J. Williams2, Carol E. Colaninno3, John H. Chick4, 1Department 

of Math/Science, Concordia University, Portland, OR 97211. 2Department of 

Anthropology, University of South Florida, Tampa, FL 33620. 3Center for STEM 

Education, Research, & Outreach, Southern Illinois University Edwardsville, Edwardsville, 

IL 62025. 4Great Rivers Field Station, Illinois Natural History Survey, University of 

Illinois Urbana-Champaign, Alton, IL 62002. 
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6) THE MIDWEST HARDWOOD FORESTS AND MESOPHICATION  

*Nathaniel Magiera1 and Andrew Kraus1. Environmental Studies Department, Augustana 

College, Rock Island, IL 61201.  

 

7) ANALYSIS OF A SEDIMENT CORE FROM A LAKE IN THE UPPER 

MISSISSIPPI RIVER BASIN 

*Charlotte Peters1 and Joan Bunbury1,2. 1Department of Geography and Earth Science, 

University of Wisconsin-La Crosse, La Crosse, WI 54601. 2River Studies Center, 

University of Wisconsin-La Crosse, La Crosse, WI 54601. 

 

FISH ECOLOGY 

 

8) THE PRESENCE OF YOUNG-OF-YEAR ASIAN CARP IN DIETS OF NATIVE 

FISHES IN LOWER POOL 19 OF THE UPPER MISSISSIPPI RIVER  

*Charmayne L. Anderson1, James T. Lamer1, Katie E. Mainor1, Ashley L. Stanley1, and 

Brent C. Knights2. 1Department of Biological Sciences, Western Illinois University, 

Macomb, IL 61455. 2U.S. Geological Survey, Upper Midwest Environmental Sciences 

Center, La Crosse, WI 54602. 

 

9) VALIDATING AGING STRUCTURES AND BACK-CALCULATION OF AGE 

STRUCTURES OF SILVER CARP 

*Charmayne L. Anderson1, James T. Lamer1, Brent C. Knights2, Jun Wang3, Levi E. 

Solomon4, and Andrew F. Casper4.  1Department of Biological Sciences, Western Illinois 

University, Macomb, IL 61455. 2U.S. Geological Survey, Upper Midwest Environmental 

Sciences Center, La Crosse, WI 54602. 3Shanghai Ocean University, Shanghai, China. 
4Illinois Natural History Survey, Illinois River Biological Station, Havana, IL 62644. 

 

10) POPULATION DYNAMICS OF CHANNEL CATFISH AND FRESHWATER 

DRUM IN FOUR RIVERS OF ILLINOIS 
*Sabina Berry1, Jim Lamer1, Jason DeBoer2, Andrya Whitten2, Neil Rude3, Greg 

Whitledge3, Cassi Carpenter4, Robert Colombo4, Ben Lubinski5, and Jerrod Parker5. 
1Department of Biological Sciences, Western Illinois University, Macomb, IL 61455. 
2Illinois River Biological Station, Illinois Natural History Survey, Prairie Research 

Institute, University of Illinois Urbana-Champaign, Havana, IL 62644. 3Center for 

Fisheries, Aquaculture, and Aquatic Sciences, Southern Illinois University Carbondale, 

Carbondale, IL 62901, 4Department of Biological Sciences, Eastern Illinois University, 

Charleston, IL 61920. 5Great Rivers Field Station, Illinois Natural History Survey, 

University of Illinois, Urbana-Champaign, Alton, IL 62002. 

 

11) A CONCEPTUAL MODEL FRAMEWORK TO HYPOTHESIZE PATHWAYS OF 

STRESS AND IDENTIFY INFORMATION NEEDS TO UNDERSTAND FACTORS 

AFFECTING FISHES OF THE UPPER MISSISSIPPI RIVER SYSTEM 

Kristen Bouska1, Andy Casper2, Timothy Counihan3. 1U.S. Geological Survey, Upper 

Midwest Environmental Sciences Center, La Crosse, WI 54603. 2Daniel P. Haerther Center 

for Conservation and Research, John G. Shedd Aquarium, Chicago, IL 60605. 3U.S. 

Geological Survey, Western Fisheries Research Center, Seattle, WA 98115. 
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12) AQUATIC VEGETATION AND THE RELATIVE ABUNDANCE OF FISH 

SPECIES IN THE MISSISSIPPI AND ILLINOIS RIVERS 

*Julia M. Breed1, Robert C. Rice2, Carol E. Colaninno3, John H. Chick4
. 

1Department of 

Biology, University of Massachusetts Dartmouth, Dartmouth, MA 02747. 2Department of 

Anthropology, Southeast Missouri State University, Cape Giradeau, MO 63701. 3Center 

for STEM Education, Research, & Outreach, Southern Illinois University Edwardsville, 

Edwardsville, IL 62025. 4Great Rivers Field Station, Illinois Natural History Survey, 

University of Illinois Urbana-Champaign, Alton, IL 62002. 

 

13) FISH SPECIES OF GREATEST CONSERVATION NEED IN THE UPPER 

MISSISSIPPI AND LOWER ST CROIX RIVERS, 2017 

Steven A. DeLain1, Douglas Dieterman2, Andrew Herberg3, and Chris Dawald1. 
1Minnesota Department of Natural Resources, Long Term Resource Monitoring Element,  

Lake City Field Station, Lake City, MN 55041. 2Minnesota Department of Natural 

Resources, Lake City, MN 55041. 3Minnesota Department of Natural Resources, St Paul, 

MN 55155. 

 

14) EXPLORING THE ANTHROPOCENE THROUGH MULTIVARIATE ANALYSIS 

OF DIVERSITY METRICS IN THE UPPER MISSISSIPPI RIVER SYSTEM FISH 

COMMUNITIES 

*Taylor C. A. Erickson1, Thomas Q.H. Nguyen2, Carol E. Colaninno3, John H. Chick4. 
1Department of Behavioral and Social Sciences, California State University San Marcos, 

San Marcos, CA 92096. 2College of Natural Sciences, University of Texas Austin, Austin, 

TX 78712. 3Center for STEM Education, Research, & Outreach, Southern Illinois 

University Edwardsville, Edwardsville, IL  62026. 4Great Rivers Field Station, Illinois 

Natural History Survey, University of Illinois Urbana-Champaign, Alton, IL 62002.  

 

15) LARVAL FISH MONITORING IN THE UPPER MISSISSIPPI RIVER POOLS 8-

13: SURVEYS FOR EMERGING POPULATIONS OF ASIAN CARPS IN NOVEL 

HABITATS 

Mark Fritts1 and Ann Runstrom1, US Fish and Wildlife Service, La Crosse Fish and 

Wildlife Conservation Office, Onalaska, WI 54650. 

 

16) EFFECTS OF LEVEES AND HYDROLOGIC ALTERATIONS TO FISH 

COMMUNITIES IN THE MISSISSIPPI RIVER 

*Taesoo E. Jung1, Daniel Morales2, Carol E. Colaninno3, John H. Chick4. 1Department of 

Anthropology and Department of Wildlife Sciences, University of Georgia, Athens, GA 

30602. 2Department of Zoology and Center of Ecology, Southern Illinois University 

Carbondale, Carbondale, IL 62901. 3Center for STEM Education, Research, & Outreach, 

Southern Illinois University Edwardsville, Edwardsville, IL 62025. 4Great Rivers Field 

Station, Illinois Natural History Survey, University of Illinois Urbana-Champaign, Alton, 

IL 62002. 
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17) DEMOGRAPHICS OF REDBREAST SUNFISH IN THE SOUTH BRANCH 

POTOMAC RIVER 

*Hae H. Kim1, Quinton E. Phelps1, Brandon J. Keplinger2, and Travis A. Metcalf2
. 

1Division of Forestry and Natural Resources, Davis College of Agriculture, Natural 

Resources, and Design, West Virginia University, Morgantown, WV 26506. 2West 

Virginia Department of Natural Resources, Romney, WV 26757. 

 

18) DOES SIZE AND LIPID CONTENT REGULATE OVERWINTER SURVIVAL OF 

SILVER CARP IN THE MISSISSIPPI RIVER BASIN? 

*Hae H. Kim1, Quinton E. Phelps1, Timothy M. Judd2, Sara J. Tripp3, and David P. 

Herzog3. 1Department of Forestry and Natural Resources, Davis College of Agriculture, 

Natural Resources and Design, West Virginia University, Morgantown, WV 26506. 
2Department of Biology, Southeast Missouri State University, Cape Girardeau, MO 63701. 
3Big Rivers and Wetland Field Station, Missouri Department of Conservation, Jackson, 

MO 63755. 

 

19) INFLUENCE OF ASIAN CARP ON ARCHAEOLOGICAL AND MODERN FISH 

COMMUNITIES OF THE UPPER MISSISSIPPI RIVER SYSTEM 

*Laura Martinez1, Ethan S. Troyer2, Carol E. Colaninno3, John H. Chicka4. 1Abess Center 

for Ecosystem Science & Policy, University of Miami, Miami, FL 33146. 2Department of 

Archaeology, Boston University, Boston, MA 02215. 3Center for STEM Education, 

Research, & Outreach, Southern Illinois University Edwardsville, Edwardsville, IL 62025. 
4Great Rivers Field Station, Illinois Natural History Survey, University of Illinois Urbana-

Champaign. 

 

20) RECENT MONITORING INDICATES POSSIBLE EXPANSION OF INVASIVE 

ROUND GOBY INTO THE MISSISSIPPI RIVER 

Jenna L. Merry1, Mark W. Fritts II1, Nicholas C. Bloomfield1, and Jeena Credico1. 1U.S. 

Fish and Wildlife Service, Midwest Fisheries Center, Onalaska, WI 54650. 

 

21) PARENTAL RECONSTRUCTION OF WILD-CAUGHT YOUNG OF YEAR 

BLACK CARP 

Zeb Woiak1, E.M. Monroe1, and E.L. Mizel1. 1U.S. Fish and Wildlife Service, Whitney 

Genetics Lab, Midwest Fisheries Center, Onalaska, WI 54650. 

 

INVERTEBRATE ECOLOGY 

 

22) ZOOPLANKTON AS AN INDICATOR OF RECOVERY FOLLOWING ASIAN 

CARP HARVEST DURING THE UNIFIED METHOD 

Elizabeth E. Dix1, Amber E. Blackert1, Ashley L. Stanley1, Kristopher A. Maxson1, Alison 

M. Anderson1,2, and Andrew F. Casper1,3. 1Illinois River Biological Station, Illinois Natural 

History Survey, Prairie Research Institute, University of Illinois Urbana-Champaign, 

Havana, IL 62644. 2United States Army Corps of Engineers, St. Louis District, St. Louis, 

MO 63103. 3Daniel P. Haerther Center for Conservation and Research, John G. Shedd 

Aquarium, Chicago, IL 60605. 
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23) ASSESSING ZOOPLANKTON COMMUNITY DYNAMICS IN THE UPPER 

MISSISSIPPI RIVER 

*Elista J. Fisher1, Doug Appel1,2, Gretchen Gerrish1, and Mark Fritz2. 1River Studies 

Center, University of Wisconsin-La Crosse, La Crosse, WI 54601. 2U.S. Fish and Wildlife 

Service, La Crosse District, Onalaska, WI 54650. 

 

24) THE EFFECTS OF URBANIZATION ON BEE SPECIES IN COMPARISON TO 

RURAL PRAIRIE AND THE AFFECTS IT HAS ON THE BEE BRANCH 

WATERSHED 

Nate S. Pauli1, Alec B. Rutherford1, Gerald Zuercher1, Adam Hoffman1. 1Department of 

Natural and Applied Sciences, University of Dubuque, Dubuque, IA 52001. 

 

25) RESPONSE OF BEE SPECIES TO HABITAT TRANSITION FROM PRAIRIE TO 

TEMPERATE DECIDUOUS FOREST IN MISSISSIPPI RIVER WATERSHEDS  

*Alec Rutherford1, Adam Hoffman1, Stephen Hendrix2, and Gerald Zuercher1. 
1Department of Natural and Applied Sciences, University of Dubuque, Dubuque, IA 52001. 
2Department of Biology, University of Iowa, Iowa City, IA 52242. 

 

26) THE SEARCH FOR THE RUSTY-PATCHED BUMBLE BEE (BOMBUS AFFINIS) 

ON THE UPPER MISSISSIPPI RIVER NATIONAL WILDLIFE AND FISH 

REFUGE-WINONA DISTRICT 

Michelle Turton1. 1US Fish and Wildlife Service, Upper Mississippi River National 

Wildlife and Fish Refuge-Winona District, Winona, MN 55987. 

 

WILDLIFE ECOLOGY 

 

27) THE DEVELOPMENT AND ANALYSIS OF MICROSATELLITE DNA 

MARKERS IN SPINY AND SMOOTH SOFT-SHELLED TURTLES  

*Nasser Ben-Qasem1 and Michael Romano2. 1Department of Zoology, King Saud 

University, Riyadh, Saudi Arabia. 2Department of Biological Sciences, Western Illinois 

University, Macomb, IL 61455. 

 

28) SPATIAL AND TEMPORAL VARIATION IN ACTIVITY PATTERNS OF BATS 

ALONG THE UPPER MISSISSIPPI RIVER 

*Gemma L. Keegan1, Reegan L. Sturgeon1, and Gerald L. Zuercher1. 1Department of 

Natural and Applied Sciences, University of Dubuque, Dubuque, IA 52001. 

 

29) BAT RESPONSES TO AN URBAN-RURAL-NATURE MATRIX ALONG THE 

UPPER MISSISSIPPI RIVER 

*Audri J. Woessner1, Michele C. Zuercher1, and Gerald L. Zuercher1. 1Department of 

Natural and Applied Sciences, University of Dubuque, Dubuque, IA 52001. 
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SPATIAL AND TEMPORAL TRENDS IN FRESHWATER DRUM POPULATION 

DYNAMICS 

 

*Joshua K. Abner1 and Quinton E. Phelps2. 1Biology Department, Southeast Missouri State 

University, Cape Girardeau, MS 63701. 2Department of Forestry and Natural Resources, Davis 

College of Agriculture, Natural Resources and Design, West Virginia University, Morgantown, 

WV 26506. 

 

The understanding of population dynamics is vital to population management. Population 

dynamics refers to the specific dynamic rate functions of recruitment, growth, and mortality. 

Each function is important to population management alone; however, studying all three at the 

same time paints the bigger picture and allows for more informed management decisions. 

Previous studies demonstrated variability in these functions across a few years, but patterns in 

long-term variability are unknown. This study explored both spatial (latitudinal) and temporal 

(25 years) effects on Freshwater Drum Aplodinotus grunniens population dynamics in the 

Mississippi River. Results demonstrated that the latitudinal gradient previously found along the 

Mississippi River still exists: greater recruitment variability, smaller maximum sizes, and lower 

mortality rates at higher latitudes compared to their lower latitude counterparts. These trends 

can be, at least in part, attributed to the thermal regime gradient experienced across the 

latitudinal range. This research ties into previous latitudinal and temperature related research 

and supports the intimate relationship between latitude and temperature. While the dynamic 

rate functions have not changed much throughout the basin over the last 25 years, Freshwater 

Drum appear to thrive in the Mississippi River and are resilient to past as well as current biotic 

and abiotic changes. In addition, this study demonstrated how potential climate change can 

affect the population dynamics of a widely distributed riverine fish species. 

 

Keywords: Latitudinal Trends, Freshwater Drum, Mississippi River 

 

 

DRAMATIC CHANGES IN A BAT COMMUNITY ALONG THE UPPER 

MISSISSIPPI RIVER 

 

*Meagan J. Albon1, Madeleine E. Zuercher2, Taline M. Holman1, and Gerald L. Zuercher1. 
1Department of Natural & Applied Sciences, University of Dubuque, Dubuque, IA 52001. 
2Department of Integrative Biology, University of California - Berkeley, Berkeley, CA 94720. 

 

Bats are important in healthy ecosystems. Effigy Mounds National Monument (EFMO) is a 

nationally-protected park in northeastern Iowa that borders the Mississippi River.  The park 

contains diverse topography that includes lowland and upland forests interspersed with upland 

prairie. White-nose Syndrome (WNS) is a deadly fungal pathogen of bats. Since initial 

detection in the northeastern United States, WNS has spread and caused large population 

declines in many hibernating bat species including several of those found at EFMO. As part of 
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a multi-year monitoring effort of the bat community, with emphasis on Myotis septentrionalis, 

we have conducted mist-net surveys at EFMO for several years. We deployed 2-4 triple high 

mist-net systems at every survey site. We have detected dramatic changes in the bat 

community from 2016 to 2017. First, bat capture success has reduced from 4.43 bats/net-night 

to 1.43 bats/net-night. Second, bat community composition has changed significantly from 

2016 to 2017 (Ï‡2 = 230.38, p < 0.001). In 2016, we captured 5 species within EFMO and the 

surrounding area. In 2017, we captured only 4 species total and only three species within the 

EFMO boundaries. In 2016, Myotis lucifugus and M. septentrionalis represented ~70% of all 

captures; in 2017 they represent ~23% of all captures with no captures of M. septentrionalis In 

contrast, Lasiurus borealis represented ~6% of 2016 captures and have increased to ~60% of 

2017 captures. Our results seem consistent with previously documented community changes 

due to the impacts of WNS; dramatic declines in myotine bats are driving overall changes in 

composition. 

 

Keywords: Bats, Community, White-nose Syndrome, Effigy Mounds National Monument 

 

 

NATAL ENVIRONMENT AND MOVEMENT OF ASIAN CARP IN POOLS 16-19 OF 

THE MISSISSIPPI RIVER 

 

*Charmayne L. Anderson1, James T. Lamer1, Cortney L. Cox1, Greg W. Whitledge2, Neil P. 

Rude2, and Brent C. Knights3. 1Department of Biological Sciences, Western Illinois University, 

Macomb, IL 61455. 2Department of Zoology, Southern Illinois University-Carbondale, 

Carbondale, IL 62901. 3U.S. Geological Survey, Upper Midwest Environmental Sciences 

Center, La Crosse, WI 54602. 

 

Asian carp are an invasive species in the US and have spread throughout most of the 

Mississippi River Basin. Expansion above Lock and Dam 19 on the Upper Mississippi River 

has been impeded by the high head dam at this location, which restricts upstream passage to 

the lock chamber. To determine the natal sources, including tributaries and other habitats, of 

adults residing above LD19, we used otolith (lapillus) stable isotope composition and 

microchemistry on 150 bighead carp (75 male, 75 female) and 150 silver carp (75 male, 75 

female) collected from Pools 16-19 in the Upper Mississippi River. Fish isotope (d18O) and 

elemental ratios (Sr:Ca and Ba:Ca) were compared to expected values based on isotope and 

elemental ratios of water from potential natal sources to assign natal source for each fish.  

Mixed natal environments from above and below LD19 were observed. More than 75% of 

bighead carp collected from Pools 17, 18, and 19 originated from natal environments above 

L&D 19. Also, more than 50% of silver carp collected from Pools 17, 18, and 19 had natal 

environments above L&D 19. Tracking these natal sources through time can be used to 

monitor the effectiveness of ongoing and potential control efforts above LD19. 

 

Keywords: Asian carp, Otolith microchemistry, Mississippi River, Natal environment, L&D 19 

Passage 
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COMPARISON OF ZOOPLANKTON SAMPLING METHODS IN THE UPPER 

MISSISSIPPI RIVER 

 

*Douglas S. Appel1,2, Gretchen A. Gerrish1,2, Elista J. Fisher1,2, and Mark W. Fritts II3. 
1Department of Biology, University of Wisconsin-La Crosse, La Crosse, WI 54601. 2River 

Studies Center, University of Wisconsin-La Crosse, La Crosse, WI 54601. 3U.S. Fish & 

Wildlife Service, La Crosse Fish and Wildlife Conservation Office, Onalaska, WI 54650. 

 

Zooplankton in the Upper Mississippi River (UMR) must be meticulously monitored. With the 

introduction of filter feeding invasive species, such as the zebra mussels or the potential 

establishment of Asian carps, major shifts in community and population dynamics of native 

zooplankton could be observed. Most zooplankton collection gear were designed for lentic 

environments, but there is not a well-studied gear, nor industry standard, for collection in 

riverine systems. To optimize our zooplankton assessment in river habitats, we tested how 

community estimations varied between four common zooplankton sampling devices across 

three river habitat types. We tested four gears:  the Shindler-Patalas trap, integrated tube 

sampler, powered water pump, and horizontal tow net. Each device was used to collect samples 

in thalweg, channel border, and backwater river habitats of Pool 8 of the UMR in 2017. Using 

a two-way factorial ANOVA (gear x habitat), we tested for differences in zooplankton species 

richness, abundance, and diversity. Community similarity and replicability of samples were 

also compared. Our results support that there are qualitative and quantitative differences in 

zooplankton estimates among gear in different habitats. Large mesh horizontal tow nets 

collected the greatest number of species but contained lower relative abundances.  Grab 

samples contained too low a volume (1-2 liter) for accurate community assessment. There was 

high variance and low replicability when sampling with the Schindler-Patalas trap, especially 

in high energy habitats of the river. The powered pump yielded the most consistent collections, 

and with some modification could be recommended as the most appropriate sampling gear 

when performing quantitative studies of zooplankton in big river habitats.  

 

Keywords: zooplankton, river, methods, habitats, quantitative 

 

 

MOVEMENT OF THE HOST FISH FOR THE WINGED MAPLELEAF MUSSEL 

(QUADRULA FRAGOSA):  WHY PROXIMITY MATTERS  

 

Michelle Bartsch1, Diane Waller1, Brent Knights1, Jon Vallazza1, Eric Lord1, Mark Hove2 and 

Byron Karns3. 1US Geological Survey, Upper Midwest Environmental Sciences Center, La 

Crosse, WI 54603. 2Department of Fisheries, Wildlife, and Conservation Biology, University 

of Minnesota, St. Paul, MN 55108. 3St. Croix National Scenic Riverway, National Park 

Service, St. Croix Falls, WI 54024.  

 

The St. Croix National Scenic Riverway (SACN) is one of the last best refuges for rapidly 

declining populations of native unionids in the United States and supports the only known self-

sustaining population of the federally endangered winged mapleleaf mussel (Quadrula 

fragosa) in the upper Mississippi River basin. Channel catfish (Ictalurus punctatus) are the 

only known host for winged mapleleaf in the SACN. Although channel catfish are common in 

the river, little is known about the frequency of winged mapleleaf infestation and dispersal on 
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their host fish. Our research is designed to characterize the movements and habitat use of 

channel catfish in the vicinity of a known winged mapleleaf population during glochidial 

release, encapsulation, and juvenile release periods. In August 2016 and July 2017, we 

collected a total of 83 channel catfish (N=35, mean length 605 mm and N=48, mean length 583 

mm, respectively) by hoop net near the mussel bed and implanted them with acoustic 

transmitters. Catfish continue to be passively tracked using Lotek submersed data loggers 

(model 3250) that were clustered in an array near the mussel bed and dispersed singularly 

along the 84 kilometer river reach between St. Croix Falls, WI to the confluence with the 

Mississippi River at Prescott, WI. Lake St. Croix (near Hudson, WI) served as an 

overwintering location for several tagged catfish that returned upstream into the river during 

late March. To date, two catfish have moved near the confluence with the Mississippi River. 

Catfish movement patterns will be discussed in relation to the mussel bed and the delineated 

study area.   

 

Keywords: Winged Mapleleaf, Quadrula fragosa, host fish, movement, St. Croix River   

 

 

APPLYING PRINCIPLES OF GENERAL RESILIENCE TO LARGE RIVER 

ECOSYSTEMS: CASE STUDIES FROM THE UPPER MISSISSIPPI AND ILLINOIS 

RIVERS 

 

Kristen L. Bouska1, Jeff Houser1, Nathan De Jager1, Molly Van Appledorn1, and James 

Rogala1
. 

1U.S. Geological Survey, Upper Midwest Environmental Science Center, La Crosse, 

Wisconsin 54603. 

 

Large floodplain rivers are often highly modified to provide services that society depends 

upon, yet these modifications can limit an ecosystem’s ability to adapt to changing conditions. 

In support of restoration efforts to improve the health and resilience of the Upper Mississippi 

River System (UMRS), we sought to apply three principles of general resilience (diversity and 

redundancy, connectivity, and slow variables) to our understanding of how river systems 

function. In doing so, we developed ten indicators in conjunction with an ongoing resilience 

assessment that highlight important structural aspects of the system that likely underlie coping 

capacity. Our indicators provide a simple assessment of contributing sources of resilience and 

opportunities for enhancing resilience within and across four reaches of the Upper Mississippi 

River (Upper Impounded Reach, Lower Impounded Reach, Unimpounded Reach, and Illinois 

River Reach). Generally, our indicators suggest multiple sources of resilience are present in the 

northernmost reach, but these sources change and are diminished along the system’s 

longitudinal gradient. In the Upper Impounded Reach, aquatic habitat diversity and 

redundancy, fish functional diversity and redundancy, water clarity, and limited number of 

invasive fish species likely contribute to resilience, while limited longitudinal connectivity and 

suppressed water level fluctuations may constrain the ability of this reach to cope with 

disturbances. In the Lower Impounded Reach, navigation pools exhibit high variability within 

individual indicators such as aquatic habitat diversity, fish functional diversity and redundancy, 

and longitudinal and lateral connectivity. In the Unimpounded Reach, longitudinal connectivity 

likely contributes to the system’s coping capacity whereas low aquatic habitat diversity, low 

lateral connectivity, and relatively high number of invasive fish species may indicate 

vulnerability to future change. The relatively high fish functional diversity and redundancy 
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likely is a source of resilience of the Illinois River Reach, whereas low lateral connectivity and 

high water surface elevation fluctuations signal opportunities to enhance resilience. 

Application of resilience principles provide insight into the current coping capacity of the 

UMRS and the indicators developed herein are generally transferable to other river systems. 

Associations of and interactions between resilience indicators and the persistence and recovery 

of ecological resources will improve our understanding of indicators as potential restoration 

targets.  

 

Keywords: resilience assessment, indicators, diversity, connectivity 

 

 

AQUATIC ECOSYSTEM RESPONSE TO ANTHROPOGENIC CHANGE WITHIN 

LAKES IN THE UPPER MISSISSIPPI RIVER WATERSHED  

 

Joan Bunbury1,2, R. Gaia Fisher1, and Taylor Blumenstein1. 1Department of Geography and 

Earth Science, University of Wisconsin-La Crosse, La Crosse, WI 54601. 2River Studies 

Center, University of Wisconsin-La Crosse, La Crosse, WI 54601. 

 

Water chemistry and freshwater ostracode assemblage data collected from 33 lakes in the 

Upper Mississippi River watershed in July 2013 were compared with similar data collected 

~20 years ago to evaluate changes to aquatic ecosystems. Multivariate analyses of the 

environmental data indicate that lakes located on the prairies, on the western margin of the 

prairie-forest ecotone, and in southeast Wisconsin have undergone the greatest amount of 

change. Significant changes in certain water chemistry variables included increases in chloride, 

total dissolved solids, and pH, and decreases in magnesium.  A reduction in ostracode species 

diversity and altered assemblage composition at various locations across the region has been 

observed. Results suggest increases in mean annual temperature, total annual precipitation, and 

the amount of developed land surrounding lakes have influenced aquatic ecosystem response, 

providing insight as to the changes that can occur in response to different drivers on short 

timescales. 

 

Keywords: lakes, water chemistry, freshwater ostracodes, climate change, land cover change 

 

 

SPATIAL AND TEMPORAL CHANGES IN SPECIES COMPOSITION OF 

SUBMERSED AQUATIC VEGETATION REVEAL EFFECTS OF RIVER 

RESTORATION 

 

Alicia M. Carhart1 and Nathan R. De Jager2. 1Wisconsin Department of Natural Resources, 

La Crosse, WI 54603. 2U.S. Geological Survey, Upper Midwest Environmental Sciences 

Center, La Crosse, WI 54603. 

 

In the early 1990’s a wide-spread decline in submersed aquatic vegetation (SAV), following 

severe drought and flooding, was reported in many parts of the Upper Mississippi River 

(UMR). In response to the degradation of aquatic habitat, islands were restored to allow 

aquatic vegetation to re-establish in areas that would otherwise sustain high wind fetch, rapid 

flow velocities and turbid conditions. Recent studies have reported the recovery of aquatic 
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vegetation, however it is often difficult to disentangle the effects of basin-scale drivers from 

local-scale drivers while assessing effects of restoration actions. We examined spatial changes 

in species composition of SAV over a 19-year study period in order to provide greater insight 

into how local-scale geomorphic changes (e.g., island restoration) and broader-scale changes in 

water clarity combine to influence SAV communities. Aquatic vegetation data for Navigation 

Pool 8 of the UMR (U.S. Army Corps of Engineers’ Upper Mississippi River Restoration 

Program- Long Term Resource Monitoring element) was used to conduct a multivariate 

analysis (non-metric multidimensional scaling) from 1998 to 2016. Total SAV frequency of 

occurrence and species composition at sampling locations were spatially interpolated to create 

annual maps. Linear models were then fit to temporal changes occurring within each map 

pixel. The frequency of occurrence of total SAV (across all species) increased over time in 

much of the impounded region of the pool, including areas near restored islands. However, 

open water areas maintained a relatively consistent species composition over time, with species 

tolerant of higher flow velocities (e.g. Vallisneria americana). In contrast, areas protected by 

newly constructed islands transitioned from V. americana to species found in other protected 

backwater habitats (e.g. Ceratophyllum demersum). The results suggest that previously 

reported improvements in water clarity may have improved growing conditions for all SAV 

species, especially in the lower impounded region of the pool, while island restoration created 

more backwater-like habitats and facilitated changes in species composition. Assessing 

changes in SAV prevalence alone offers only a partial view of local-scale river restoration 

(e.g., island building), while analyses of species composition are likely to be more indicative of 

the types of changes brought about by these projects. 

 

Keywords: Upper Mississippi River, Long-term Resource Monitoring, Habitat restoration, 

Macrophyte composition, non-metric multidimensional scaling 

 

 

SATELLITE GPS TELEMETRY OF ASIAN CARP IN THE UPPER ILLINOIS RIVER 

WATERWAY 

 

*Chelsea M. Center1, James T. Lamer1, Andrew T. Mathis1, Brent C. Knights2, and Kevin S. 

Irons3. 1Department of Biological Sciences, Western Illinois University, Macomb, IL 61455. 
2U.S. Geological Survey, Upper Midwest Environmental Sciences Center, La Crosse, WI 

54603. 3Illinois Department of Natural Resources, Springfield, IL 62702. 

 

Monitoring the spread of Asian carp has been a priority since their introduction and 

particularly important in the last decade as efforts to prevent them from entering Lake 

Michigan gained momentum. Monitoring movement using acoustic telemetry (manual tracking 

and stationary receivers) provided a wealth of information to understand Asian carp behavior. 

The advent of satellite telemetry and real-time, satellite-linked GPS tags has the potential to 

complement current acoustic efforts by tracking multiple individuals at once without the man 

hour investment needed to accomplish the same goal using other technologies. Seven Asian 

carp (two Bighead Carp and five Silver Carp) were tagged with real-time GPS transmitters in 

the Dresden Reach of the Upper Illinois River between August 3 and August 30, 2017. During 

the initial trial, six of the fish remained in the lower 6 km of the Dresden Island reach (24 km). 

Five fish also spent time in the Kankakee River near its convergence with the Illinois River. 

Over a 24-hour period, one of the Silver Carp traveled approximately 15 km from the lower 
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end of the reach to a known hotspot identified through acoustic telemetry. A total of 173 

useable locations have been collected from the seven tags. The data collected from satellite 

tags is similar to the data collected from acoustic tracking. While some limitations were 

discovered, real-time GPS tags could be a useful tool to identify real-time aggregations to 

inform contracted removal on the water, identify habitat use, spawning and feeding locations, 

and inform management efforts. 

 

Keywords: Invasive Species Technology River 

 

 

USING DATA FROM MODERN FISH SAMPLING AND DEEP-TIME 

ARCHAEOLOGICAL COLLECTIONS TO EXPLORE EVIDENCE OF THE 

ANTHROPOCENE:  THE CHALLENGE OF MAKING APPLES LOOK LIKE 

ORANGES 

 

John H. Chick1, Carol E. Colaninno2, Julia M. Breed3, Taylor C. A. Erickson4, Taesoo E. 

Jung5, Ayush Kumar6, Laura Martinez7, Daniel Morales8,  Thomas Q.H. Nguyen9, Robert C. 

Rice10, Ethan S. Troyer11, Colby J. Williams12, M. Christine Draghetti1, and Quinten D. Voss13. 
1Great Rivers Field Station, Illinois Natural History Survey, University of Illinois Urbana-

Champaign, Alton, IL 62002. 2SIUE STEM Center, Southern Illinois University Edwardsville, 

Edwardsville, IL  62026. 3Department of Biology, University of Massachusetts Dartmouth, 

North Dartmouth, MA 02747. 4Department of Behavioral and Social Sciences, California State 

University San Marcos, San Marcos, CA 92096. 5Department of Anthropology and 

Department of Wildlife Sciences, University of Georgia, Athens, GA 30602. 6Department of 

Math/Science, Concordia University, Portland, OR 97211. 7Abess Center for Ecosystem 

Science & Policy, University of Miami, Coral Gables, FL 33146. 8Department of Zoology and 

Center of Ecology, Southern Illinois University Carbondale, Carbondale, IL 62901. 9College of 

Natural Sciences, University of Texas Austin, Austin, TX 78712. 10Department of 

Anthropology, Southeast Missouri State University, Cape Girardeau, MO 63701. 11Department 

of Archaeology, Boston University, Boston, MA 02215. 12Department of Anthropology, 

University of South Florida, Tampa, FL 33620. 13Archaeological Research Center of St. Louis, 

St. Louis, MO 63114. 

 

A growing consensus, emerging from multiple disciplines, suggests that anthropogenic actions 

have moved us into a new geological epoch: the Anthropocene.  Current initiatives call upon 

experts in the fields of science, technology, engineering, and mathematics (STEM) to explore 

innovative approaches to address environmental challenges now occurring at greater scales and 

unmatched complexity. Our new NSF Research Experience for Undergraduates immerses 

students in an interdisciplinary research program, using data from modern fish sampling 

programs and archaeological collections to investigate evidence of the Anthropocene in the 

Upper Mississippi River System (UMRS). These efforts are particularly challenging due to 

inherent differences in the two data sources used. Modern sampling programs are designed to 

collect data that reflect the abundance and composition of fishes in the UMRS to the best of 

our ability.  In contrast, fish data from archaeological collections represent the taxa captured 

and consumed by ancient humans. The characteristics of the sampling gear used, the habitats 

sampled, and the overall sampling design scheme affect modern fish monitoring data.  Fish 

remains in archaeological data reflect the fishing technology used, human preference among 
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fish taxa, culinary and meal discard decisions, centuries and millennia of fish bone 

preservation, and the aquatic environment and specific habitats fished. Although fishes 

represented in archaeological deposits must reflect the environment to some degree, it is less 

clear the extent to which human factors (e.g., fishing technology, preference, discard patterns, 

etc.) mask our ability to interpret how past fish communities and environmental conditions 

differed from today. We report our efforts to conduct multivariate community comparisons 

between modern fish monitoring data and zooarchaeological data, touching on the 

consequences of taxa studied, modern fishing methods analyzed, selection of UMRS habitats, 

appropriate metrics (i.e., CPUE, relative abundance, presence/absence), and the transformation 

and manipulation of the combined data set. 

 

Keywords: Anthropocene, fish communities, Upper Mississippi River System, Archaeology, 

Long Term Resource Monitoring 

 

 

SPECTACLECASE MUSSEL - HOST ENIGMA RESOLVED 

Bernard Sietman1, Mike Davis1, Mark Hove2, Madeline Pletta1, Tricia Wagner1, Shelby Marr1, 

Zebulin Secrist1. 1Minnesota Department of Natural Resources, Center for Aquatic Mollusk 

Programs, Lake City, MN 55041. 2University of Minnesota, St. Paul, MN 55108. 

Finding the larval host for the federally endangered Spectaclecase, Cumberlandia monodonta, 

has been among the longest and most challenging searches for any freshwater mussel species. 

High levels of genetic variation and low variation among populations suggested that 

Spectaclecase has a highly mobile host. Over 50 species of fishes and other aquatic animals 

have been tested for host suitability without success.The St. Croix River below St. Croix Falls 

dam, Minnesota and Wisconsin, has one of the largest remaining reproducing populations of 

Spectaclecase; however, populations above the dam are non-recruiting and declining toward 

extirpation. This hydroelectric dam is a complete barrier to fish movement, suggesting the host 

for Spectaclecase is extirpated above the dam. By comparing recent and historical fish 

assemblages above and below the dam, we made a list of potential species that had not been 

previously tested for host suitability. American eel (Anguilla rostrata), mooneye (Hiodon 

tergisus), and Goldeye (Hiodon alosoides) were chosen as likely candidates for trials. 

. Gravid Spectaclecase were collected from the St. Croix River in mid-May - early June 2015 - 

2017. We tested the selected fishes for host suitability by combining them with larvae in an 

aerated water bath. Inoculated fishes were held in species-specific tanks, and settled materials 

from the tank floors were filtered and checked periodically for juvenile mussels. Gills of fish 

that died during a trial were examined for attached larvae. If larvae were present, the gills were 

removed, placed in aquaria, and the tank filtrate was frequently checked for juvenile mussels.  

To determine if Mooneye is a host under natural conditions, we collected individuals of the 

species from the St. Croix River adjacent to Spectaclecase colonies during the latter part and 

shortly after the larval brooding period. We recovered fully transformed juvenile Spectaclecase 

from laboratory-innoculated Mooneye (Hiodon tergisus) and Goldeye (Hiodon alosoides), and 

naturally-infected Mooneye. Live juveniles were collected from tank filtrate holding live fish 

and from excised gills of dead fish. In total, we recovered over 350,000 Spectaclecase juveniles 

from 17 laboratory inoculated fish (Goldeye and Mooneye combined), American Eel was not 

found to be a suitable host. 2,790 morphologically similar juveniles (Spectaclecase juveniles 

do not retain their larval shells) from six naturally infected Mooneye were collected.  
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Spectaclecase grew considerably during transformation. The length of juveniles recovered 

from live laboratory inoculated fish was highly variable, ranging from about 95 to 250 μm 

compared to 361 to 402 from naturally infected fish. The discovery of suitable hosts for 

Spectaclecase is a critical step toward the recovery of this federally endangered species. 

 

Keywords: Mussel, Spectaclecase, Mooneye, Goldeye, propagation 

 

 

INTRINSIC PROCESSES REGULATE WATER CLARITY IN A LARGE, 

FLOODPLAIN-RIVER ECOSYSTEM 

 

Deanne C. Drake1, Alicia Carhart1, James R. Fischer1, Jeffrey Houser2, Kathijo Jankowski2, 

and John Kalas1. 1 Wisconsin Department of Natural Resources, Upper Midwest 

Environmental Sciences Center, Upper Mississippi River Long Term Resource Monitoring, La 

Crosse, WI 54603. 2U.S. Geological Survey, Upper Midwest Environmental Sciences Center, 

Upper Mississippi River Long Term Resource Monitoring, La Crosse, WI 54603. 

 

Increased water clarity and aquatic vegetation abundance in a floodplain reach of the Upper 

Mississippi River System (UMRS) since 1994 outwardly resembles ecological state transitions 

described in shallow lakes and coastal seagrass ecosystems.  We used long-term water clarity, 

fish, and vegetation data to investigate whether principles pertaining to intrinsic vs. extrinsic 

regulation of ecological state were applicable to a reach of a large, floodplain river with 

extensive, lake-like backwaters.  Evidence supporting a state transition was mixed.  Water 

clarity (as indicated by total suspended solids, TSS) was modified in the off-channel areas of 

the study reach rather than simply reflecting TSS in input water.  Additionally, mixed effects 

models suggest that aquatic vegetation was a stronger predictor of off-channel TSS than either 

input TSS concentrations or exotic carp biomass.  This indicates intrinsic factors contributed to 

the observed changes in water clarity, and conforms to expectations based on state dynamics in 

shallow lakes and seagrass ecosystems.  There was, however, little or no evidence for an abrupt 

transition, which is generally considered a characteristic of state transition.  Although 

breakpoints in TSS, chlorophyll a, volatile suspended solids, and aquatic vegetation trends 

were detected, they did not co-occur in time, and they separated periods of faster and slower 

change rather than periods of stability - thus there was no obvious transition point.  Water 

column phosphorus and nitrogen concentrations changed very little and remained in the 

mesotrophic to eutrophic range throughout the period of record, which contrasts with 

observations of vegetation recovery in other ecosystems.   

 

 

FATTY ACID PROFILES OF GIZZARD SHAD AND FRESHWATER MUSSELS IN 

LARGE RIVERS OF THE MIDWEST: POTENTIAL EFFECTS OF BIGHEADED 

CARPS 

 

Andrea Fritts1, Brent Knights1, William Richardson1, Lynn Bartsch1, Michelle Bartsch1, Jon 

Vallazza1, Rebecca Kreiling1, Sean Bailey1, Toben Lafrancois2, and Byron Karns3.  1U.S. 

Geological Survey, Upper Midwest Environmental Sciences Center, La Crosse, WI 54603. 
2Northland College, Ashland, WI 54806. 3National Park Service, St. Croix National Scenic 

Riverway, St. Croix Falls, WI 54024. 
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Literature indicates that the establishment of bigheaded carp has led to a reduction in condition 

of native planktivores and may detrimentally affect other trophic levels by altering the base of 

aquatic food webs. We used fatty acids to evaluate potential effects of bigheaded carp on two 

filter feeders (gizzard shad and threeridge mussels) in the Upper Mississippi, Illinois, and St. 

Croix rivers. Seston fatty acid concentrations were highest in the Illinois River, indicating that 

these locations had abundant, high-quality basal food resources despite hosting the greatest 

bigheaded carp densities. Fatty acid content of gizzard shad was lowest in the Illinois River, 

and multivariate models identified relative bigheaded carp abundances as the predictive factor 

that explained the greatest amount of variability. Zooplankton abundance has been greatly 

reduced after bigheaded carp establishment in the Illinois River, which may explain the 

disconnect between the gizzard shad fatty acid profiles and the plentiful, high-quality 

phytoplankton in that river. Fatty acid profiles of threeridge mussels tracked the fatty acid 

values in the seston and were not influenced by bigheaded carp abundances. Freshwater 

mussels utilize phytoplankton and bacteria from the seston, but do not typically consume 

zooplankton. Our data provide additional evidence that bigheaded carp are negatively affecting 

native planktivores such as gizzard shad that primarily target zooplankton, but may have less 

influence on filter feeders that primarily consume phytoplankton.  

 

Keywords: Food webs, fatty acids, trophic levels, Asian carp, phytoplankton 

 

 

WATER QUALITY AND ECOSYSTEM HEALTH IN AN URBAN LANDSCAPE 

 

Kevin Geedey1, Michael Reisner1, Tara Cullison2, and Kelsey Self1.  1Augustana College, 

Upper Mississippi Center, Rock Island, IL 61201. 2The University of Iowa, School of Urban 

and Regional Planning, Iowa City, Iowa 52242. 

 

Urban stream ecosystems face pollution, altered hydrology, and variable land use. Nonetheless, 

these habitats are not uniformly degraded and so form mosaics of ecosystem function in the 

landscape. The Rock Island watershed (Rock Island, Illinois) is a 782 ha network of first 

through fourth order streams that drains a landscape of suburb, parkland, and city streets. We 

report results of a two year survey of this watershed. Water quality parameters including total 

suspended sediment (TSS), total dissolved solids (TDS), oxygen, nitrate, ammonia, phosphate, 

biological oxygen demand (BOD), etc. were measured biweekly spring through fall 2015-

2016.  Coliform bacteria levels were measured in 2015 and streambank stability and heavy 

metal concentrations were measured in 2016. Integrative measures of ecosystem health were 

conducted between 2015-2016, and include macroinvertebrate diversity (Family Biotic Index), 

leaf decomposition rates, and uptake rates of nitrate. Non-metric multidimensional scaling 

(NMS) ordination identified the strongest patterns of water quality variation across the 

watershed.  Hierarchical Cluster Analysis was used to identify groups of sites differing in water 

quality. Multi-response Permutation Procedures (MRPP) was used to assess multivariate 

differences among identified groups. We identified three distinct groups of sites representing a 

mosaic of water quality (MRPP A-Statistic = 0.33, p-value < 0.0001). Group 1 were mostly 

low order urban streams below engineered stormwater infractures. These sites had higher 

levels of metals (lead), coliform bacteria, TSS, nitrogen, BOD, and lower dissolved oxygen 

levels and discharge. Group 2 were mostly higher order (3-4th order) streams flowing through 
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semi-intact riparian forest corridors and were characterized by lower nutrient levels, BOD, and 

coliform levels, and higher dissolved oxygen. Group 3 were lower order streams located almost 

entirely in a forested natural area. They were characterized by much lower chloride and nitrate 

levels, lower conductivity, TDS, and TSS, but intermediate levels of BOD, dissolved oxygen, 

and other nutrients. Group 2, therefore, generally had the highest water quality. The measures 

of ecosystem health varied across the watershed.  Predictably, Group 2 had a less pollution-

tolerant macroinvertebrate community compared to Groups 1 and 3. Group 2 also had 10-times 

greater nitrate areal uptake rate despite much higher discharge rates.  Decomposition rates vary 

significantly across the watershed, but there is no obvious difference in leaf decomposition 

rates among the groups.  Findings suggest that conservation of urban green spaces matter from 

a water quality and ecosystem services perspective-especially supporting services such as 

pollution uptake, retention, and nutrient cycling.  

 

Keywords: Water Quality, Urban streams 

 

 

LESSONS OF A FROZEN RIVER: CONTRASTS IN SPATIAL AND TEMPORAL 

NUTRIENT PATTERNS BETWEEN SUMMER AND WINTER IN THE CHANNELS 

AND BACKWATERS OF THE UPPER MISSISSIPPI RIVER 

 

Jeffrey N. Houser1 and KathiJo Jankowski1. 1U.S. Geological Survey, Upper Midwest 

Environmental Sciences Center, La Crosse, WI 54603. 

 

Large floodplain rivers are composed of diverse aquatic areas spanning a lentic (main channel) 

to lotic (backwater lakes) gradient. Spatial patterns in nutrients among these areas during 

summer have provided insights into dominant physical and biological processes, but spatial 

patterns during winter are poorly known. We analyzed winter and summer data from a 25-year 

record from four study reaches of Upper Mississippi River to investigate spatial and temporal 

patterns in nutrients (N & P) during winter, and compared those patterns summer observations. 

Specifically, we examined contrasts in floodplain backwater conditions between summer and 

winter, and compared the magnitude of differences between channel and floodplain backwaters 

during summer and winter. Summer backwater P concentrations exceeded those of winter. In 

contrast, summer N concentration were lower than those of winter. Differences between main 

channel and backwater nutrient concentrations were smaller during winter, but were often still 

detectable. Largest differences between channel and backwater areas often occurred during 

years of low river discharge, especially during summer. The results are consistent with the 

understanding that during periods of higher water flow physical mixing processes dominate 

and differences among and within aquatic areas are reduced, whereas during low flow 

conditions, local biological processes can increase variability among sites and between channel 

and backwater areas. Seasonal contrasts suggest that the biogeochemical processes affecting 

nutrients (e.g., denitrification of N and sediment P mineralization and release) are reduced in 

winter relative to summer-but that rates of these biological processes during winter are 

sufficient to produce detectable spatial patterns in nutrient concentrations during winter.  

 

Keywords: Nitrogen, phosphorus, connectivity, backwaters 
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EFFECTS OF ICE AND SNOW COVER ON WINTER LIMNOLOGICAL 

CONDITIONS ACROSS A LENTIC-LOTIC GRADIENT IN THE UPPER 

MISSISSIPPI RIVER 

 

KathiJo Jankowski1 and Jeffrey N Houser1. 1US Geological Survey, Upper Midwest 

Environmental Sciences Center, La Crosse, WI 54603.  

 

Much of the Upper Mississippi River (UMR) lies under ice and snow during winter, but we 

understand little about winter dynamics in this or other large floodplain rivers. In addition, as 

the climate warms, changes to winter conditions such as warmer water temperatures and 

altered ice and snow cover could alter the productivity and availability of winter habitat. We 

used a 25-year time series of winter data collected from aquatic areas across a lentic-lotic 

gradient in three navigation pools of the UMR to address these uncertainties and ask the 

following questions: 1) What are the effects of ice and snow cover on limnological conditions 

in habitats across a lentic-lotic gradient?, and 2) How do snow/ice cover and hydraulic 

connectivity affect conditions in off-channel habitat during winter?  Not surprisingly, we found 

that ice and snow accumulated more in slow-moving, off channel (lentic) habitats than in lotic 

areas. The relative roles of ice and snow cover and connectivity to the main channel varied 

among habitats and variables, however. Chlorophyll was more negatively related to snow 

depth in lotic rather than lentic areas. Within off-channel areas, dissolved oxygen and 

chlorophyll were more sensitive to ice and snow cover whereas nitrate and temperature were 

influenced more by connectivity to the main channel. These results suggest that snow and ice 

cover regulate conditions in riverine habitats differently depending on the connectivity, and 

that these areas may respond differently to future changes in snow and ice cover associated 

with a changing climate.  

 

Keywords: winter, limnology, connectivity, ice, snow 

 

 

EARLY LIFE HISTORY OF AGE-0 SILVER CARP IN THE MISSISSIPPI RIVER 

BASIN 

 

*Hae H. Kim1, Quinton E. Phelps1, David Weyers2, and Sara Tripp2. 1Department of Forestry 

and Natural Resources, Davis College of Agriculture, Natural Resources and Design, West 

Virginia University, Morgantown, WV 26506. 2Big Rivers and Wetland Field Station, 

Missouri Department of Conservation, Jackson, MO 63755. 

 

Survival during early life history and eventual recruitment to adult life stages structure 

population demographics. Numerous studies have demonstrated that riverine fishes are prone 

to variable survival during early life and thus high recruitment variability. That being said, the 

high abundance of Silver Carp (Hypophthalmichthys molitrix) in the upper Mississippi River 

basin suggests great spawning and recruitment success. Previous studies have largely focused 

on characterizing adult Silver Carp populations. However, a paucity of knowledge on Silver 

Carp early life history exists. Thus, we examined relative abundance, growth rates, hatch 

timing, and mortality of age-0 Silver Carp. We used data from 2007-2015 collected in mini-

fyke nets by the Long Term Resource Monitoring element in three river reaches of the upper 

Mississippi River that have well established Silver Carp populations. Specific locations 
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included Pool 26 of the Mississippi River at Alton, Illinois; Open River of the Mississippi 

River at Cape Girardeau, Missouri; and La Grange Reach of the Illinois River at Havana, 

Illinois. A total of 154,092 age-0 Silver Carp were captured in lengths ranging from 7.5-170 

mm. Catch per unit effort (CPUE) ranged from 0-107 fish/net with an overall average of 11.86 

(0.4) fish/net. Growth rates ranged from 0.74 - 1.81 mm/day with a total mean growth rate of 

1.25 mm/d (0.03) mm/day. Daily mortality (z) ranged from 0.74-0.94 with an average of 0.832 

(0.09). Silver Carp hatched within a 115-day window between 22 May and 15 September, with 

hatch peaking between 21 June and 19 July.  The baseline demographic information garnered 

during this evaluation will hopefully provide river managers with knowledge to limit further 

expansion and aid in control of Silver Carp in the upper Mississippi River.    

 

Keywords: Silver Carp, early life history, Mississippi River 

 

 

LARGE-SCALE EVALUATION OF REED CANARYGRASS SUPPRESSION 

ACROSS FOUR SE MINNESOTA FLOODPLAIN SITES 

 

*William R. Kiser1,2, Maria Delaundreau3, Andy Beebe4, Tim Schalagenhaft4, Rebecca 

Montgomery3, and Meredith Thomsen1. 1Department of Biology, University of Wisconsin - La 

Crosse, La Crosse, WI 54601. 2US Fish and Wildlife Service, Onalaska, WI 54650. 
3Department of Forest Resources, University of Minnesota, St. Paul, MN 55108. 4Audubon 

Minnesota, St. Paul, MN 55107. 

 

Experiments can provide insights as to whether invasive plant dominance is caused by superior 

competitive ability, or by negative environmental changes facilitating plant invasion. Reed 

canarygrass (Phalaris arundinacea, hereafter RCG) displaces native plants and forms near 

monocultures in North American wetlands. In the Upper Mississippi River (UMR) system, 

floodplain forests are negatively impacted by RCG invasion. Converting RCG monocultures 

back to this forested wetland type is a high priority among UMR stakeholders. We are testing 

two RCG control techniques and three methods of tree propagation (bare root stock, container 

stock, and direct seeding) at four sites in SE Minnesota. We are monitoring herbaceous plant 

responses, litter depth, and tree performance over two growing seasons. Treatments consist of 

(1) fall applications of glyphosate (Rodeo) and (2) mulching followed by late-fall application 

of  sulfometuron methyl (Oust)herbicide. Treatments were applied in Fall 2016 and trees were 

planted in Spring 2017. Initial results indicate that both treatment methods significantly reduce 

RCG performance relative to controls. Although RCG cover and height increased over time, 

differences remained significant among treatments. Additionally, herbaceous plants increased 

in species richness and cover relative to controls, although volunteer plant diversity varied 

among sites. Preliminary results indicate that lack of native propagules may be a factor in RCG 

invasions. Herbicides will be re-applied in early Spring 2018; data collection in 2018 will 

verify if early observations continue to hold true. By studying the causes and consequences of 

RCG invasion, we can assess community dynamics while evaluating the effectiveness of 

restoration methods. 

 

Keywords: canarygrass floodplain forest upper Mississippi 
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ASIAN CARP CONTRACTED HARVEST IN THE UPPER MISSISSIPPI RIVER 

 

James T. Lamer1, Kevin Irons2, Brent Knights3, Kyle Mosel4, and Ann Runstrom4.  1Kibbe 

Field Station, Western Illinois University, Macomb IL  61455.  2Illinois Department of Natural 

Resources, Division of Fisheries, Springfield, IL  62702.  3U.S. Geological Survey, Upper 

Midwest Environmental Sciences Center, La Crosse, WI  54602. 4U.S. Fish and Wildlife 

Service, La Crosse FWCO, Onalaska, WI 54650. 

 

Asian carp are widely distributed throughout the Mississippi River Basin, but their abundance 

upstream of Lock and Dam 19 in the Upper Mississippi River remains lower than downstream 

of that dam.  Lock and dam 19 has never been at open river condition (i.e., minimal hydraulic 

head with gates completely open) since its installation, and consequently all upstream fish 

passage at that dam is restricted to the lock chamber.  The choke point at Lock and Dam 19, 

along with targeted removal by contracted fishers in the 4 pools immediately above that dam, 

theoretically work together to reduce the likelihood that propagules from these pools will make 

it further upstream though other potential choke points (i.e., Lock and Dam 14, 15).  Lower 

propagule pressure in turn reduces the chance of Asian carp establishing populations further 

upstream.  These contracted fishing efforts are adaptively informed by a multi-agency effort, 

including ILDNR, MDC, FWS, USGS, IADNR, and MNDNR, that includes telemetry, and 

assessments of population dynamics and other life history attributes.  Initially captured 

individuals were jaw-tagged (n=714) and released to (1) obtain population estimates, and (2) 

track the exploitation rate and effectiveness of harvest.  The first two years of harvest removed 

nearly 200,000 lbs of Asian carp with an average tag return of 10 %.  These initial years of 

Asian carp harvest were valuable to determine patterns of aggregation related to environmental 

factors like hydrology, the size structure, gear-specific capture effectiveness, and evaluate the 

use of telemetered fish to inform removal.  
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INFLUENCE OF ASIAN CARP ON ARCHAEOLOGICAL AND MODERN FISH 

COMMUNITIES OF THE UPPER MISSISSIPPI RIVER SYSTEM 

 

*Laura Martinez1, Ethan S. Troyer2, Carol E. Colaninno3, John H. Chick4. 1Abess Center for 

Ecosystem Science & Policy, University of Miami, Coral Gables, FL 33146. 2Department of 

Archaeology, Boston University, Boston, MA 02215. 3Center for STEM Education, Research, 

& Outreach, Southern Illinois University Edwardsville, Edwardsville, IL 62025. 4Great Rivers 

Field Station, Illinois Natural History Survey, University of Illinois, Urbana-Champaign, 

Alton, IL 62002. 

Silver (Hypophthalmichthys molitrix) and bighead carp (H. nobilis), collectively referred to as 

Asian carp, are invasive species in the Upper Mississippi River System (UMRS). Asian carp 

compete with native planktivores such as gizzard shad (Dorosoma cepedianum), bigmouth 

buffalo (Ictiobus cyprinellus), and sunfishes (Lepomis spp.). We examined if Asian carp were a 

significant factor impacting fish communities in the UMRS using estimated number of fishes 

from before the introduction of Asian carp (500 BCE- CE 1500) to modern times in reaches 

both with and without Asian carp. We analyzed the relative abundance of fishes represented in 
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21 archaeological collections and LTRM samples from 6 reaches of the UMRS. We expected 

to see more similarity between archaeological and pre-carp reaches and a decrease in 

abundance of native filter feeders. By grouping our archaeological and ecological data into 

four time regions: ModernUpper, ModernLower, ArchUpper, and ArchLower, we found 

significant differences among time regions (R=0.786, P=0.0001); however, relative abundance 

did not decrease like we expected. Instead the relative abundance of the native planktivores 

stayed relatively constant between pre- and post- carp periods. Human preference and 

taphonomic processes affect those fishes represented in archaeological collections, therefore, 

these collections are not a direct reflection of ancient fish communities. Relative abundance 

may not be as effective as catch per unit effort (CPUE) in comparing time periods, but CPUE 

cannot be derived from archaeological collections. To improve future studies, analyses of more 

archaeological and ecological sites would be beneficial. 

 

Keywords: Asian carp, Native fish communities, Long term data, interdisciplinary research, 

Analysis of similarity   

 

 

FISH COMMUNITY COMPOSITION AT THE EMIQUON PRESERVE WATER 

MANAGEMENT STRUCTURE 
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Biological Station, Illinois Natural History Survey, Havana, IL 62644. 2John G. Shedd 

Aquarium, Chicago, IL 60605. 

 

Water management structures (WMS) are commonly used to regulate water levels in restored 

backwaters of large rivers. The costs and benefits of these structures to the surrounding 

ecosystem can vary depending on their design and location. Understanding how native and 

nonnative fish assemblages change in response to WMS operations is essential to restoration 

activities. The Emiquon Preserve in Lewiston, IL is a 6700-acre restored floodplain lake that 

uses a WMS to control water levels. In 2017, we evaluated fish community composition and 

environmental conditions on both sides (i.e., Emiquon and the Illinois River) of the WMS 

when it was non-operational and operational (i.e., flowing into the Illinois River). Fish 

community and water quality sampling followed the Upper Mississippi River Restoration 

Program - Long Term Resource Monitoring protocols. In total, we captured 886 fish 

comprising 14 species in Emiquon and 1431 fish comprising 25 species in the Illinois River. 

The NMDS analysis indicated that the fish community composition differed when the WMS 

was operational versus non-operational. Results from the SIMPER analysis showed that 

increased catches of white bass, gizzard shad, threadfin shad, and skipjack herring are driving 

the differences in the Illinois River when the WMS is operational. In Emiquon, increased 

catches of bluegill when the WMS is operational, largemouth bass when the WMS is non-

operational, and variability in gizzard shad catches contribute to the differences in the fish 

community. Changes in environmental conditions are likely causing the shift in the fish 

community composition. When the WCS is operational, the flow of water from Emiquon into 

the Illinois River changes the surrounding fish habitat by providing a microhabitat of increased 

flow and highly productive water that likely contains increased food resources.  

 

Keywords: Water management structures, Emiquon Preserve, Illinois River 
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THE POTENTIAL OF DRONE REMOTE SENSING FOR SEMI-AUTOMATICALLY 

MAPPING AN AQUATIC INVASIVE SPECIES 

 

Niti B. Mishra1. 1Geography & Earth Science, University of Wisconsin-La Crosse 

 

Purple loosestrife (Lythrum salicaria) is a significant invasive aquatic plant found in the upper 

mid-west. Increasing infestations of Purple loosestrife has led to decline in biological diversity 

as native food and cover plant species, notably cattails, are completely crowded out. Landscape 

scale mapping of infestation levels in a spatially explicit manner is a first requirement for 

management, but is often challenging using field ecological methods due to the physical  

inaccessibility of the habitat of invasive plants. This study tested the potential of drone 

acquired imagery for semi-automatically identifying patches of purple loosestrife around La 

crosse river delta. Imagery data was acquired during August 2017 using a multi-spectral 

camera attached to a quadcopter. The image processing involved applying structure from 

motion (SfM) methods to produce calibrated reflectance map and vegetation indices. 

Following a hierarchical object based approach for pattern detection, first the image was 

classified as vegetated versus non-vegetated areas. At the second hierarchical level, an 

ensemble learning algorithm was utilized to differentiate purple loosestrife patches from other 

vegetation types. The results highlight the potential of drone imagery and associated 

methodological challenges in mapping purple loosestrife. 
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SPATIOTEMPORAL VARIATION IN TRIBUTARY NUTRIENT 

CONCENTRATIONS: A SEASONAL PERSPECTIVE FOR LAKE MICHIGAN 

 

*Robert J. Mooney1, Galen A. McKinley2, Lucas Gloege2, Christina K. Remucal1, Megan B. 

McConville1, Stephanie Berg1, and Peter B. McIntyre1. 1Center for Limnology, University of 

Wisconsin - Madison, Madison, WI 53706. 2Earth and Environmental Sciences, Columbia 

University, Palisades, NY 10964. 

 

Despite efforts to reduce nutrient loads to the Laurentian Great Lakes since the 1970’s, nutrient 

inputs continue to cause coastal eutrophication and degrade ecosystem services. Tributaries are 

a practical focus for quantifying nutrient loads from watersheds, and understanding spatial and 

temporal drivers of tributary nutrient concentrations is critical for managing nutrient loads. We 

circumnavigated Lake Michigan quarterly to analyze nutrient concentrations in ~100 

tributaries. Tributaries were selected randomly with stratification by watershed area and land 

use. We find only weak effects of watershed area on tributary nutrient concentrations. 

However, phosphorus and nitrogen concentrations increase and carbon concentrations decrease 

with increasing agricultural and urban land uses. Strong seasonal variation in nutrients 

complicates interpretation of land use effects; for instance, nitrate concentrations are highest in 

the summer, but effects of land use are stronger in fall and winter. Overall, we find carbon, 

nitrogen, and phosphorus concentrations (and associated stoichiometries) vary by up to 3 

orders of magnitude among Lake Michigan tributaries. Our seasonal and spatial sampling 

regimen offers insight into the challenge of managing nutrient loads in this landscape.  

 

Keywords: Great Lakes, land use, nutrient loading, tributaries 
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INITIAL EFFECTS OF GOAT BROWSING ON EUROPEAN BUCKTHORN IN A 

BLUFF-TOP BUR OAK SAVANNAH 

 

Neal Mundahl1, Bonnie Hammack1, and Ryan Walsh1. 1Department of Biology, Winona State 

University, Winona, MN 55987. 

 

Invasive European buckthorn is being removed from a bur oak savannah in Garvin Heights 

Park, Winona, MN, to initiate rehabilitation of the bluff-top habitat.  After large buckthorn 

were cut and chemically treated on a portion of the savannah during 2016, 35 goats (Kiko 

breed) browsed on buckthorn in both cleared (78% canopy coverage) and uncleared (closed 

canopy) sections of the savannah for 3 weeks during late fall 2016.  We quantified abundances 

of seedling and yearling size classes of buckthorn before goat browsing, and assessed 

abundances and impacts of goat browsing on these and larger buckthorn after browsing ended.  

Densities of seedling and yearling buckthorn were high (100-200 plants/m2) during August, but 

much lower (45-65 plants/m2) after goat browsing in November.  Goats browsed more heavily 

on yearling plants (73-94% browsed) than on seedlings (13-15%), with browsing heavier on 

both age groups in the uncleared savannah.  The proportion of plants browsed (seedlings and 

yearlings combined) generally declined with increasing plant densities, with <20% of plants 

browsed when densities exceeded 125 plants/m2.  Densities of larger (5 to 89 mm diameter) 

buckthorn averaged 2 plants/m2 in the south, uncleared savannah, and 9 plants/m2 in the north, 

uncleared area.  Goats browsed on the bark of 48% and 55% of larger buckthorn in the south 

and north sections, respectively.  A majority (65%) of these buckthorn were completely girdled 

by goats.  Goats selectively bark browsed on buckthorn 20 to 59 cm in diameter, selecting 

against smaller and larger plants regardless of their abundances.  Extensive girdling of larger 

buckthorn and heavy cropping of yearling plants demonstrate that goats can impact regional 

buckthorn infestations.  However, resprouting of girdled plants after two additional browsing 

events during 2017, and continuing germination of the buckthorn seedbank, suggest that 

additional cutting and chemical treatment of buckthorn may be needed to effectively manage 

this invasive plant. 
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Department, Southeast Missouri State University, Cape Girardeau, Missouri, 63701. 2Division 

of Forestry and Natural Resources, Davis College of Agriculture, Natural Resources, and 

Design, West Virginia University, Morgantown, WV. 3Big Rivers and Wetlands Field Station, 

Missouri Department of Conservation, Jackson, Missouri 63755.  

 

Invasive species 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 (from pool 4; Lake City, MN to the open river reach; 
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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. Recruitment may be limited in the 

three northern reaches (zero fish less than 45 cm in total length or younger than 5 years old 

based on otolith age estimates). Being such a long lived (ages estimates from 2-48 and length 

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. 

 

 

SEDIMENTATION WITHIN THE BATTURE LANDS OF THE MIDDLE 

MISSISSIPPI RIVER 

 

Jonathan W.F. Remo1. 1Department of Geography and Environmental Resources, Southern 

Illinois University Carbondale, IL 62901 

 

In this study the spatiotemporal patterns, rates, and volume of sedimentation within the batture 

lands (the land between the channel’s low-water elevation and the flood mitigation levee) were 

assessed along the middle Mississippi River.  For this assessment three approaches were 

employed: (1) comparison of historical to modern elevation data in order to estimate long-term 

(>100 yr) sedimentation rates; (2) estimation of medium- to short-term (<50 yr) sedimentation 

rates using dendrogeomorphological methods; and (3) geomorphic change detection (GCD) 

software to estimate short-term sedimentation rates (~12 yr), spatial patterns of deposition, and 

volumes of geomorphic change within the batture lands. Comparison of long- to short- term 

estimates of batture land sedimentation suggests up to a 300% increase in sedimentation rates 

despite a >70% decrease in the MMR’s suspended-sediment load since the mid-twentieth 

century. Variation in batture land sedimentation rates are attributed to two main causes: 1) 

above average frequency and duration of low-magnitude floods during the short-term 

assessment periods which allowed for more suspended sediment to be deposited within the 

batture lands; and 2) the construction of levees that substantially reduced (75%) floodplain area 

available for storage of overbank deposits which resulted in an increase in the vertical 

accumulation and consequently the detectability of a given volume of sediment. Sedimentation 

patterns were not homogenously distributed throughout the MMR batture land.  Regression 

analyses used to assess potential factors effecting the distribution of batture land sedimentation 

found only two parameters, batture land width and percentage of forested area, significantly 

correlated with the volume of deposition within a given segment of the batture land.  However, 

batture land width and percentage of forested area only explained up to 20% of the variance 

suggesting other factors are driving the spatial distribution of batture land sedimentation. The 

GCD estimated batture land sediment volumes were ~9.0% of the suspended load at St. Louis. 

This substantial storage of sediment (~8.5 Mt yr-1) suggests the MMR batture lands are an 

important sink for suspended sediments. 

 

Keywords: floodplain sedimentation rates; floodplain sediment storage; geomorphic change 

detection; middle Mississippi River  
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SEDIMENTATION RATES IN BACKWATERS OF POOLS 4 AND 8 OF THE UPPER 

MISSISSIPPI RIVER 

 

Jim Rogala1, John Kalas2, and Rob Burdis3. 1U.S. Geological Survey, Upper Midwest 

Environmental Sciences Center, La Crosse, WI 54603. 2Wisconsin DNR, Upper Mississippi 

River Restoration - Long Term Resource Monitoring, La Crosse, WI 54603. 3Minnesota DNR, 

Upper Mississippi River Restoration - Long Term Resource Monitoring, Lake City, MN 

55041. 

 

Degradation of lentic habitats due to sedimentation in backwaters of the Upper Mississippi 

River System (UMRS) has long been a concern of natural resource managers. Sedimentation 

rates have been quantified by past studies for long periods ending decades ago and short 

periods in the near-present, however, little is known about recent decadal-scale rates of 

sedimentation.  This study resurveyed 38 transects between 2016 and 2018 that were originally 

established in backwaters of Pools 4 and 8 in 1997. Sedimentation rates over the 20-yr period 

were found to be variable within and among backwaters. Despite the variability, a few patterns 

existed, such as lower rates in near shore shallow areas and homogeneous rates in areas of low 

bathymetric diversity. In deeper areas (depth > 0.5 m), mean sedimentation rates were 0.28 

cm/yr in Pool 4 and 0.37 cm/yr in Pool 8, and varied among backwaters from -0.7 cm/yr 

(erosion) to 1.1 cm/yr. Findings from this study were used to forecast changes in habitat 

conditions over a 50-yr period as part of a recent habitat needs assessment for the UMRS. 

 

Keywords: sedimentation, backwaters, forecasting, habitat 

 

 

RESTORATION FOR AN UNCERTAIN FUTURE: CLIMATE ADAPTATION IN THE 

UMR FLOODPLAIN 

 

Meredith A. Thomsen1. 1River Studies Center, University of Wisconsin-La Crosse, La 

Crosse, WI 54601. 

 

Large river floodplain habitats like the Upper Mississippi River floodplain forest provide 

critical ecosystem functions, but present significant challenges to restoration efforts. Project 

design elements which account for natural variability may provide a solution, and 

simultaneously address uncertain future conditions. In this talk, I will discuss my work with 

regional land managers, testing strategies designed to leverage the natural characteristics of a 

big river system to restore floodplain forest in sites invaded by reed canarygrass, Phalaris 

arundinacea. I will further examine how we can apply the conceptual framework of climate 

adaptation to how we think about project selection and design in the Upper Mississippi River 

floodplain forest.  

 

Keywords: restoration, climate, reed canarygrass, adaptation 
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INUNDATION DYNAMICS OF THE UPPER MISSISSIPPI RIVER FLOODPLAIN: 

UNDERSTANDING SPATIAL AND TEMPORAL PATTERNS OF A CRITICAL 

ECOSYSTEM PROCESS TO INFORM LARGE RIVER MANAGEMENT 

 

Molly Van Appledorn1, Nathan R. De Jager1, Jason J. Rohweder1, James T. Rogala1   1U.S. 

Geological Survey, Upper Midwest Environmental Sciences Center, La Crosse, WI 54603. 

 

Flooding is a dominant physical process that drives the form and function of the Upper 

Mississippi River System (UMRS). Despite its importance, inundation patterns have not been 

systemically characterized in spatially-explicit ways that would advance understanding of 

ecological processes or inform management actions in the UMRS. We developed a geospatial 

model of floodplain inundation using topo-bathymetric terrains and 40 years of daily water 

surface elevations. We applied the model across 2.8 million acres of the UMRS and 

summarized long-term patterns of surface water dynamics in terrestrial areas including 

inundation frequency, duration, depth, and timing. We found that distributions of these 

flooding attributes varied within and among multiple levels of river organization, including 

navigational pools and geomorphic reaches. Non-linear relationships among inundation 

attributes and their geospatial distributions likely reflect complex interactions among 

topographic, hydrologic, and anthropogenic constraints on flooding dynamics.  We discuss 

current and future applications of the inundation model to advance process-based knowledge of 

ecological phenomena and to inform management decisions in the UMRS floodplain.  

 

Keywords: Hydrology, flood regime, floodplain geomorphology, geospatial model 

 

 

OTOLITH MICROSTRUCTURE AND TRACE ELEMENTAL ANALYSES OF 

JUVENILE ASIAN CARP IN THE UPPER MISSISSIPPI RIVER 

 

*Jesse Williams1, James T. Lamer1, Gregory W. Whitledge2, Brent Knights3, Nick 

Bloomfield4. 1 Department of Biological Sciences, Western Illinois University, Macomb, IL 

61455. 2 Department of Zoology and Center for Ecology, Southern Illinois University-

Carbondale, Carbondale, IL 62901. 3U.S. Geological Survey, Upper Midwest Environmental 

Sciences Center, La Crosse, WI 54603. 4U.S. Fish and Wildlife Service, Onalaska, WI 54650. 

 

Asian carp (Hypophthalmichthys molitrix and H. nobilis) can spawn multiple times per year 

dependent on water temperatures and hydrology. Asian carp densities have been limited above 

Lock and Dam 19 on the Upper Mississippi River (UMR) due to restrictive upstream passage 

at the dam.  In 2016, the first major reproductive event above LD19 was observed, however 

limited information is available on the growth and natal/nursery origin of these new recruits. 

Understanding growth and spatial life history can be beneficial to the management of Asian 

carp in this recently invaded system. Our objectives were to (1) determine hatch date and 

spawning periodicity from multiple cohorts and (2) determine natal origin of juvenile Asian 

carp using stable isotope/trace element otolith microchemistry. We collected 12,335 juveniles 

from Pools 14-19 of the UMR that range from 16-584 mm between July 2016 to November 

2017. Samples were collected using seines, trawls, electrofishing, and electro-seines. Lapilli 

and asteriscii otoliths were removed, polished, and photographed. Polished otoliths were 

analyzed to calculate hatch dates from incremental (daily) growth depositions from one lapillus 
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otolith. Nursery habitats of the juvenile Asian carp were determined from one lapillus otolith 

for microchemistry (Sr: Ca and Ba: Ca ratios), while one asteriscus otolith was prepared for 

stable isotope (Î´18O). Horton Creek samples from July 15, 2016 had birthdates from June 14, 

2016 and samples from September 23, 2016 had birthdates from July 23, 2016 indicating 

multiple cohorts. Otolith microchemistry suggests 64% juveniles were spawned above the dam 

in the main channel and around 33% show signatures consistent with being spawned in the 

Iowa/Cedar/Skunk Rivers, which empty into the UMR above the dam. 

 

Keywords: Asian Carp, Aging, Microchemistry, Recruitment, Otolith 
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POSTER PRESENTATIONS ABSTRACTS 

ALPHABETICAL LISTING BY PRESENTING AUTHOR 
(*Student Presenter) 

 

VALIDATING AGING STRUCTURES AND BACK-CALCULATION OF AGE 

STRUCTURES OF SILVER CARP 

 

*Charmayne L. Anderson1, James T. Lamer1, Brent C. Knights2, Jun Wang3, Levi E. 

Solomon4, and Andrew F. Casper4.  1Department of Biological Sciences, Western Illinois 

University, Macomb, IL 61455. 2U.S. Geological Survey, Upper Midwest Environmental 

Sciences Center, La Crosse, WI 54602. 3Shanghai Ocean University, Shanghai, China. 4Illinois 

Natural History Survey, Illinois River Biological Station, Havana, IL 62644. 

 

Silver carp (Hypophthalmichthys molitrix) have invaded most of the Mississippi River and its 

tributaries. Although fish age is routinely used to inform management decisions, aging 

structures for silver carp have not been validated against known-age fish to ensure accuracy 

and utility. We used known-age fish reared in Chinese aquaculture and collected from the La 

Grange Reach of the Illinois River (tracked annually from a strong 2014-year class) to validate 

aging structures, determine the best structure and method for back-calculation, and validate 

back-calculations for silver carp. We removed and processed vertebrae, lapillus otoliths, 

pectoral spines, and postcleithra from each individual. Annuli were counted and measured 

using Leica S8APO Stereoscope and associated software to determine back-calculated growth. 

By using both field and aquaculture reared individuals, we were able to validate year 1 annuli 

on all structures, determined best model to use for back-calculation of growth, and all 

structures are reliable for age, back-calculated growth, and growth estimates. 

 

Keywords: Validation, Aging, Silver carp, Back-calculation 

 

THE PRESENCE OF YOUNG-OF-YEAR ASIAN CARP IN DIETS OF NATIVE 

FISHES IN LOWER POOL 19 OF THE UPPER MISSISSIPPI RIVER  

 

*Charmayne L. Anderson1, James T. Lamer1, Katie E. Mainor1, Ashley L. Stanley1, and 

Brent C. Knights2. 1Department of Biological Sciences, Western Illinois University, Macomb, 

IL 61455. 2U.S. Geological Survey, Upper Midwest Environmental Sciences Center, La 

Crosse, WI 54602. 

 

The movement of invasive Asian carp through Lock and Dam 19 (LD19) on the Upper 

Mississippi River is restricted as compared to downstream dams. Abundance and reproduction 

above the dam is relatively low.  In 2016, a “rare” recruitment event for Asian carp occurred 

above LD19 providing us an opportunity to see how native predators in this reach used this 

novel forage base. Our objectives were to determine the importance and size of Asian carp 

being consumed. Native predators were collected with electrofishing and tandem fyke nets 

from Pool 19. We removed the diets from 23 species of native piscivores (n=726).  White bass 

(Morone chrysops), largemouth bass (Micropterus salmoides), shortnose gar (Lepisosteus 

platostomus), channel catfish (Ictalurus punctatus), bowfin (Amia calva), and longnose gar 

(Lepisosteus osseus) represented the majority of samples. Stomach contents were identified to 
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the lowest possible taxonomic unit.  Silver carp were consumed by multiple species. Asian 

carp occurred in largemouth bass (14/85, 16%), white crappie (1/44, 2%), northern pike (1/15, 

7%), smallmouth bass (1/16, 6%), and black crappie (1/38, 3%) of diets. This comparison of 

predator-prey dynamics between reaches with emerging and established population will help 

better inform potential management efforts, like stocking and habitat restoration for predators, 

to control Asian carp in the Upper Mississippi River. 

 

Keywords: Asian carp, Native Fishes, Diets, Lower Pool 19, Upper Mississippi River 

 

ESTIMATING ORGANIC CARBON BURIAL IN FRESHWATER IMPOUNDMENTS 

 

*Matthew T. Barbour1. 1Department of Biology, University of Wisconsin-La Crosse, La 

Crosse, WI 54601. 

 

Global carbon sinks have gained much recent attention within the research community due to 

ties with current global climate change issues.  Freshwater impoundments may be a globally 

significant organic carbon sink that has been largely overlooked. These reservoirs have a 

potential to store large amounts of carbon due to altered hydrology and riverine inputs. 

Previous models used to estimate the amount of organic carbon in these reservoirs have mainly 

relied on simple basin characteristics such as watershed land area and reservoir surface area. In 

this study, I will present a novel method for calculating the amounts of sediment organic 

carbon in freshwater impoundments by developing a multiple-regression model based largely 

on geospatial derived parameters. Geographic Information Systems (GIS) will be used to 

develop model parameters from multiple databases for each sampled reservoir. Sediment 

samples were collected throughout Wisconsin, Minnesota, and Iowa across multiple 

ecoregions.  Sediment was analyzed for organic carbon content and used as the dependent 

variable in a multiple-regression model.  Comparisons between ecoregions were made to 

examine the proper spatial applications of this novel method.  Data and models will be 

presented and comparisons will be made to existing models. 

Keywords: Organic Carbon, Modeling, Reservoirs, GIS, Sequestration 

 

HISTORICAL MINING INFLUENCE ON HIGH SEDIMENT ZINC AND LEAD 

CONCENTRATIONS IN HARRIS SLOUGH, MISSISSIPPI RIVER NEAR GALENA, 

ILLINOIS 

 

Robert T. Pavlowsky1, Colin S. Belby2,3, Joan Bunbury2,3, Dylan A. King1, Scott A. Lecce4, 

Charlotte Peters2. 1Ozarks Environmental and Water Resources Institute, Missouri State 

University, Springfield, MO 65897. 2Department of Geography and Earth Science, University 

of Wisconsin - La Crosse, La Crosse, WI 54601. 3River Studies Center, University of 

Wisconsin - La Crosse, La Crosse, WI 54601. Department of Planning, Geography, and 

Environment, East Carolina University, Greenville, NC 27858. 

 

The Galena River watershed drains southwest Wisconsin and northwest Illinois and produced 

over 48 million Mg of zinc (Zn) and lead (Pb) sulfide ores between 1820 and 1979 within the 
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Upper Mississippi Valley District. Previous studies reported the contamination of channel 

sediments and floodplain deposits in the Galena River and its tributaries. Channel sediments 

typically contain metal concentrations exceeding the probable effects concentrations of 459 

ug/kg Zn and 128 ug/kg Pb with maximum concentrations often >50,000 ug/kg Zn and >3,000 

ug/kg Pb. This study reports preliminary XRF analyses of mining-related metals in channel 

deposits along Harris Slough which is a side channel that connects the Galena River to the 

main channel of the Mississippi River. The <2 mm fraction of 18 active channel bed and recent 

bank deposits along a 3.8 km segment of the slough averaged 1,897 ug/kg Zn with a relative 

standard deviation (Cv) of 20% and 222 ug/kg Pb with a Cv of 18%.  In addition, four samples 

were further evaluated using aqua-regia extraction and ICP-AES analysis resulting in the 

following ranges: 1,510-2,950 ug/kg Zn; 155-227 ug/kg Pb; 6-11 ug/kg arsenic; 3-6 ug/kg 

cadmium; and 0.02-0.06 ug/kg mercury. Future sampling efforts will focus on sampling in the 

main channel and buried paleo-sloughs which were active during peak mining periods. 

 

Keywords: lead, zinc, mining, sediment, Galena River 

 

THE DEVELOPMENT AND ANALYSIS OF MICROSATELLITE DNA MARKERS IN 

SPINY AND SMOOTH SOFT-SHELLED TURTLES  

 

*Nasser Ben-Qasem1 and Michael Romano2. 1Department of Zoology, King Saud University, 

Riyadh, Saudia Arabia. 2Department of Biological Sciences, Western Illinois University, 

Macomb, IL 61455. 

 

Conservation of wildlife biodiversity has been a major concern within the scientific community 

since the 1992. Convention on Biodiversity. One of the primary tasks of species preservation is 

maintaining genetic diversity in natural populations. On the other side, the increase in 

inbreeding leads to the worsening of the adaptive properties of species (Hamilton 2004). 

Molecular methods have been widely recognized as one of the best for assessment of genetic 

biodiversity. A very special issue is the conservation of long-lived organisms due to their 

generation times (up to 40 years, or more), which means that their population can become 

extinct due to external factors long before genetic  characterization can be performed 

(McGaugh et al. 2008). That is why such studies require more informative and quicker 

methods of acquiring data that do not require long census-type studies. Today, the study of 

genetic material has been a valuable tool for acquiring such data. One of the simplest and most 

popular is genetic profiling with microsatellite DNA markers. The biggest advantages of 

microsatellite markers is their abundance of polymorphisms, possessing bi- and multi-allelic 

characteristics, thus suitable for tracing the genome in an individual organism or a group 

(Allendorf et al. 2013 ; Lougheed, et al., 2000; Pesole, et al., 1999). This study is focused on 

testing the DNA markers in two species of soft-shelled turtles, one of which is endangered in 

Illinois, in order to study their genetic structure. It is expected that the work will contribute to 

conservation genetics of these two long-lived organisms in terms of understanding population 

structure. 

 

Keywords: Microsatalite, Soft-Shelled Turtles, DNA Markers, Smooth Soft-Shell Turtles  
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POPULATION DYNAMICS OF CHANNEL CATFISH AND FRESHWATER DRUM 

IN FOUR RIVERS OF ILLINOIS 

 

*Sabina Berry1, Jim Lamer1, Jason DeBoer2, Andrya Whitten2, Neil Rude3, Greg Whitledge3, 

Cassi Carpenter4, Robert Colombo4, Ben Lubinski5, and Jerrod Parker5. 1Department of 

Biological Sciences, Western Illinois University, Macomb, IL 61455. 2Illinois River Biological 

Station, Illinois Natural History Survey, Prairie Research Institute, University of Illinois 

Urbana-Champaign, Havana, IL 62644. 3Center for Fisheries, Aquaculture, and Aquatic 

Sciences, Southern Illinois University Carbondale, Carbondale, IL 62901, 4Department of 

Biological Sciences, Eastern Illinois University, Charleston, IL 61920. 5Great Rivers Field 

Station, Illinois Natural History Survey, University of Illinois, Urbana-Champaign, Alton, IL 

62002. 

Channel catfish (Ictalurus punctatus) and Freshwater drum (Aplodinotus grunniens) are two 

prominent North American sportfishes occupying a similar ecological niche in many river 

systems and are commonly used for both commercial and recreational harvest. Comparison of 

historically validated ageing structures and length frequency data can reveal dynamics of fish 

populations, including their recruitment, mortality, and individual growth patterns. While many 

studies focus on a single region, this collaborative project covers reaches of four major rivers 

and tributaries spanning Illinois, including the Wabash, Ohio, Illinois, and Pools 16, 19, 20, 21, 

and 25 of the upper Mississippi river, as well as below lock and dam 26 to the Kaskaskia 

confluence of the lower Mississippi river. All fish were caught in June through October of 

2017 using DC electrofishing gear at randomized sites as part of a long term survey for the 

Illinois Department of Natural Resources. A total of 795 otoliths from freshwater drum and 

386 pectoral spines from channel catfish were removed, sectioned, and aged. Mean length at 

age and growth was characterized and compared between all locations. Understanding 

population dynamics of two common predatory fish spanning Illinois waterways is useful for 

creating potential management strategies and determining their initial necessity. 

 

Keywords: Population Dynamics 

 

A CONCEPTUAL MODEL FRAMEWORK TO HYPOTHESIZE PATHWAYS OF 

STRESS AND IDENTIFY INFORMATION NEEDS TO UNDERSTAND FACTORS 

AFFECTING FISHES OF THE UPPER MISSISSIPPI RIVER SYSTEM 

 

Kristen Bouska1, Andy Casper2, Timothy Counihan3. 1U.S. Geological Survey, Upper 

Midwest Environmental Sciences Center, La Crosse, WI 54603. 2Daniel P. Haerther Center for 

Conservation and Research, John G. Shedd Aquarium, Chicago, IL 60605. 3U.S. Geological 

Survey, Western Fisheries Research Center, Seattle, WA 98115. 

 

We apply a framework for conceptualizing how anthropogenic drivers and their ecological 

effects influence fish populations, guilds, and communities across a number of large rivers as a 

hypothesis-driven way to identify monitoring and research needs for large rivers.  Our goal is 

to provide a conceptual model framework to depict the interrelationships of stressors, habitats, 

and biological systems so that scientists can identify information needs, potential data sources, 

and data gaps at the appropriate spatial and temporal scales needed to better understand factors 
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affecting large river resources. We apply this framework to the Upper Mississippi River 

System to explore how we might improve our understanding of the effects of anthropogenic 

drivers on native fish communities. The application of the conceptual model makes clear that 

while the cascading effects of anthropogenic drivers on hydrology, sediment transport, 

biogeochemistry, and hydraulics and morphology to habitat conditions are fairly well 

understood conceptually, there is much to be learned about these effects. Further, the 

relationship between the quality and availability of required habitat conditions and larval 

production, growth, recruitment, and adult survival of fish populations within the Upper 

Mississippi and Illinois rivers has not been sufficiently investigated to describe for more than a 

handful of species. Addressing these knowledge gaps could improve the effectiveness of 

habitat restoration and management efforts focused on maintaining a diverse native fish 

community. 

 

Keywords: large rivers, native fishes, identify science needs, hypothesis development, 

conceptual model 

 

 

AQUATIC VEGETATION AND THE RELATIVE ABUNDANCE OF FISH SPECIES 

IN THE MISSISSIPPI AND ILLINOIS RIVERS 

 

*Julia M. Breed1, Robert C. Rice2, Carol E. Colaninno3, John H. Chick4
. 

1Department of 

Biology, University of Massachusetts Dartmouth, Dartmouth, MA 02747. 2Department of 

Anthropology, Southeast Missouri State University, Cape Giradeau, MO 63701. 3Center for 

STEM Education, Research, & Outreach, Southern Illinois University Edwardsville, 

Edwardsville, IL 62025. 4Great Rivers Field Station, Illinois Natural History Survey, 

University of Illinois Urbana-Champaign, Alton, IL 62002. 

 

Over the last several decades, the distribution of aquatic vegetation in the Upper Mississippi 

River System has been drastically altered, impacting fish communities dependent on these 

plants. The purpose of this study is to determine if, over the course of millennia, fish 

community change would be consistent with expectancies given current presence and 

distribution of aquatic vegetation. We used data from archaeological collections, representing 

fish communities that had access to aquatic vegetation, and modern sampling from sites on the 

Mississippi and Illinois rivers with varying levels of aquatic vegetation. Using the estimated 

number of fishes recovered at archaeological sites along these rivers, we compared fish 

communities from archaeological times to modern samples. We conducted multivariate 

analyses using Primer-E 7, including Analysis of Similarity (ANOSIM), non-metric Multi-

Dimensional Analysis (nMDS), and Simper. Based on currently available data, we could not 

support our hypothesis that fish community structure from modern sampling of the upper 

reaches are more similar to archaeological data than to modern sampling from the lower 

reaches. Because all archaeological collections were significantly different from all modern 

collections, we do not have evidence that the fish communities represented in archaeological 

collections resemble the current habitats in the upper and lower reaches with or without aquatic 

vegetation. Other processes, apart from aquatic vegetation, affect these datasets and may be 

influencing these data. 

 



45 
 

Keywords: Aquatic Vegetation, Fish Communities, Long Term Data, Analysis of Similarity, 

Interdisciplinary Research  

 

FISH SPECIES OF GREATEST CONSERVATION NEED IN THE UPPER 

MISSISSIPPI AND LOWER ST CROIX RIVERS, 2017 

 

Steven A. DeLain1, Douglas Dieterman2, Andrew Herberg3, and Chris Dawald1. 1Minnesota 

Department of Natural Resources, Long Term Resource Monitoring Element,  Lake City Field 

Station, Lake City, MN 55041. 2Minnesota Department of Natural Resources, Lake City, MN 

55041. 3Minnesota Department of Natural Resources, St Paul, MN 55155. 

Several fish species of greatest conservation need (SGCN) have primarily been documented in 

the Mississippi River in southeast Minnesota but their status is uncertain because of difficulties 

sampling this large complex river ecosystem. To verify their present SGCN classification and 

to provide baseline data using a standardized collection protocol, we sampled for Crystal 

Darter (Crystallaria asprella) (Threatened), Bluntnose Darter (Etheostoma chlorosoma) 

(Special Concern), and Warmouth (Lepomis gulosus) (Special Concern) over 219 rkm of the 

Mississippi River and 11 rkm of the lower St. Croix. We captured three other SGCN species 

[Western Sand Darter (Ammocrypta clara) (Special Concern), Mud Darter (Etheostoma 

asprigene) (Special Concern in Wisconsin) and Pirate Perch (Aphredoderus sayanus) (Special 

Concern)] incidental to our target species resulting in establishment of additional baseline data. 

To sample benthic habitats in water up to 12 m deep, we used a benthic trawl towed 

downstream for a distance of 350 m at 15 randomly selected sites per Mississippi River pool. 

To sample backwater habitats, often heavily vegetated, we used 30 mini-fyke nets set randomly 

overnight per Mississippi River pool. This 30 net sample size should ensure a 95% chance of 

verifying Warmouth presence in each pool. No Crystal Darters or Bluntnose Darters were 

captured in 83 benthic trawl tows or in the 288 mini-fyke nets set. However, a total of 146 

Western Sand Darter, which are closely related to Crystal Darter, were collected. Mean catch 

rates of Western Sand Darter ranged from 2.1/tow in Pool 5 to 3.8/tow in Pool 7. In backwater 

habitats, a total of 38 Warmouth and 33 Pirate Perch were collected and exhibited clumped 

distributions. Absence of Crystal Darter confirms their classification as state Endangered. Even 

fewer Bluntnose Darter have historically been collected in Minnesota (12 total 

records/specimens) and their absence in 2017 suggests that their designation should probably 

be Endangered also. 

 

Keywords: Rare Fish SGCN Minnesota Mississippi River 

 

GREAT LAKES TO THE GULF: ENVIRONMENTAL AND CULTURAL IMPACTS 

IN A CHANGING CLIMATE   

 

C. Holly Denning1. 1Department of Sociology, Criminology, and Anthropology, University of 

Wisconsin-Whitewater, Milton, WI 53563. 

 

The Great Lakes are a critical global fresh water resource, especially as scarcity and climate 

change threats converge. The Lakes hold 20% of the accessible fresh water on the planet, 

comprising their own watershed Basin. Communities of the Upper Midwest along the 

Mississippi River corridor face many similar environmental challenges. Upper River inputs 
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have direct impacts downstream. The Mississippi supplies water to 18 million people 

downriver; agriculture, industry and tourism are all economic drivers of the region. The river is 

crucial and yet under threat from many factors. Environmental justice challenges from climate 

change to pollution affect communities from north to south. Multidisciplinary issues explored 

in this developing community/university partnership include transforming agricultural 

practices that exacerbate the “hypoxic dead zone” introducing sustainable food system 

alternatives that could keep fertile soils from exiting the continental interior being sent straight 

out to the deep waters of the Gulf. To address deeply interconnected issues, scholarship from 

environmental sociology to disaster mitigation to wetlands ecology are integrated. Insights 

drawn from across disciplinary divides point the way for innovative strategies to build 

resilience and resistance. Manufactured risks have led to severe consequences following in the 

wake of policies intended to alleviate natural hazards. Army Corps of Engineers infrastructure 

projects meant to protect people and farms, led in some ways to exacerbate massive flooding in 

2011 illustrating unintended consequences of hemming in the most powerful river in North 

America. While high water events continue to wreak devastation on local communities, 

extreme weather events, such as the drought of 2012, illustrate dramatic impacts of climate 

change well beyond challenges from dams and levee systems. This project illuminates linkages 

to create dialogue, networking for research opportunities and collaboration. 

 

Keywords: climate change, environmental justice, interdisciplinary  

 

 

ZOOPLANKTON AS AN INDICATOR OF RECOVERY FOLLOWING ASIAN CARP 

HARVEST DURING THE UNIFIED METHOD 

 

Elizabeth E. Dix1, Amber E. Blackert1, Ashley L. Stanley1, Kristopher A. Maxson1, Alison M. 

Anderson1,2, and Andrew F. Casper1,3. 1Illinois River Biological Station, Illinois Natural 

History Survey, Prairie Research Institute, University of Illinois Urbana-Champaign, Havana, 

IL 62644. 2United States Army Corps of Engineers, St. Louis District, St. Louis, MO 63103. 
3Daniel P. Haerther Center for Conservation and Research, John G. Shedd Aquarium, Chicago, 

IL 60605. 

 

Silver (Hypophthalmichthys molitrix) and Bighead carp (Hypophthalmichthys nobilis) 

populations have been increasing in the Illinois River since the 2000s, causing negative 

impacts for the aquatic ecosystem, including zooplankton. Because zooplankton form the base 

of the food web, any impact on them will also be felt at higher trophic levels. In 2015, a study 

showed that zooplankton densities increased where commercial harvest reduced Asian carp and 

could therefore be used as an indicator of whether suppression was ecologically effective. In 

2016, a more intense form of harvest, the Unified Method, was implemented. This multi-

agency effort contracted commercial fishermen to coordinate a large scale harvest at a pair of 

Hanson Material Services Sand and Gravel Pits near Morris, Illinois.  The west pit is a lentic 

ecosystem separated from the east pit through a culvert, and the east pit is in turn fully 

connected to the Illinois River. The Unified Method was implemented in the west pit while no 

harvest occurred in the east pit. During the 2016 Unified Method, 96,277 pounds of Asian carp 

were removed. We sampled zooplankton once before harvest and two times after harvest at 15 

sites per sampling event for each pit. The effect of harvest was significant only for rotifers and 

copepods, while the influence of month sampled was significant for all taxa. These results 
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show that while monthly (seasonal) succession is important, it also shows that the plankton 

with shorter reproduction cycles (rotifers) may respond more quickly to harvest than plankton 

with longer reproductive cycles (cladocerans).  

 

Keywords: zooplankton, unified method, Asian Carp 

 

 

EXPLORING THE ANTHROPOCENE THROUGH MULTIVARIATE ANALYSIS OF 

DIVERSITY METRICS IN THE UPPER MISSISSIPPI RIVER SYSTEM FISH 

COMMUNITIES 

 

*Taylor C. A. Erickson1, Thomas Q.H. Nguyen2, Carol E. Colaninno3, John H. Chick4. 
1Department of Behavioral and Social Sciences, California State University San Marcos, San 

Marcos, CA 92096. 2College of Natural Sciences, University of Texas Austin, Austin, TX 

78712. 3Center for STEM Education, Research, & Outreach, Southern Illinois University 

Edwardsville, Edwardsville, IL  62026. 4Great Rivers Field Station, Illinois Natural History 

Survey, University of Illinois Urbana-Champaign, Alton, IL 62002.  

 

A global marker for the proposed geological epoch of the Anthropocene is the loss of 

biodiversity. We examine ecological and archaeological data on Upper Mississippi River 

System (UMRS) fish communities for evidence of increased anthropogenic effects on 

taxonomic diversities through time. We use comparative multivariate analysis of relative 

abundance and presence-absence to determine if species diversity among these fish 

communities have changed more in the upper versus the lower reaches of the UMRS when 

compared to the archaeological data. Our analysis showed statistically distinct groupings 

(ANOSIM; R=0.90; P=0.00) by reach and time, and a higher similarity in taxonomic richness 

between upper reach data sets than lower reach data sets. However, the upper reach data sets 

did not show the same trend in relative abundance; with the two diversity metrics disagreeing, 

we cannot support assertion that there has been a loss in taxonomic diversity over time. 

Keywords: Diversity, fish communities, Anthropocene, long term data, interdisciplinary 

research 

 

 

ASSESSING ZOOPLANKTON COMMUNITY DYNAMICS IN THE UPPER 

MISSISSIPPI RIVER 

 

*Elista J. Fisher1, Doug Appel1,2, Gretchen Gerrish1, and Mark Fritz2. 1River Studies Center, 

University of Wisconsin-La Crosse, La Crosse, WI 54601. 2U.S. Fish and Wildlife Service, La 

Crosse District, Onalaska, WI 54650. 

Invasive species drastically alter the environment they invade, leading to changes in ecosystem 

dynamics and function.  The invasive bighead and silver carp (Hypopthalmichthys spp.) 

outcompete resident fishes and zooplankton, displacing lower trophic level occupants and 

shifting abundances in higher trophic level occupants.  As Asian carp continue to expand their 

distribution, baseline data are needed to monitor community changes resulting from invasion.  
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Zooplankton samples were collected between Pools 8 through 13 of the Mississippi River in 

summer of 2017.  Triplicate samples were taken in the backwater, main channel, and thalweg 

in each pool.  Additionally, triplicate samples were taken from major connecting tributaries.  

Identification will take place for one sample from each sampling date.  Remaining replicate 

samples will be counted to taxonomic unit (genus for Cladocera, family for Copepoda, Rotifera 

will be grouped). Data collected will provide a greater understanding of the food-web 

communities in the Upper Mississippi River and the implications that invasive Asian carp may 

have on the ecosystem. 

 

Keywords: Zooplankton, Asian Carp, Community Ecology 

 

LARVAL FISH MONITORING IN THE UPPER MISSISSIPPI RIVER POOLS 8-13: 

SURVEYS FOR EMERGING POPULATIONS OF ASIAN CARPS IN NOVEL 

HABITATS 

 

Mark Fritts1 and Ann Runstrom1, US Fish and Wildlife Service, La Crosse Fish and Wildlife 

Conservation Office, Onalaska, WI 54650. 

 

Evaluation of population and reproductive dynamics of Asian carps in the Upper Mississippi 

River (UMR) provides timely detection of new spawning events, can identify novel spawning 

and nursery habitats, and allows managers to formulate effective strategies for controlling 

emergent populations. The primary objectives of this monitoring program are to evaluate Asian 

Carp reproduction (egg, larval, and juvenile densities) and recruitment patterns in the Upper 

Mississippi River Watershed. Monitoring eggs and larvae using ichthyoplankton tows was 

conducted at 28 fixed-locations in the UMR approximately every 2 weeks during summer 

2016. Survey design was modified during 2017, to include weekly monitoring at 24 fixed-sites 

from 20 April to 25 August 2017. Ichthyoplankton tows were conducted at the surface at a 

constant boat speed relative to the shoreline for four minutes at each location using a 0.5 m 

diameter net with 500 Î¼m mesh. A flowmeter was mounted in the mouth of the net to 

estimate volume of water filtered during each tow. In the laboratory, eggs and larvae were 

separated from detritus, counted, and preserved for vouchering and, if necessary, genetic 

identification. 5,242 larval and juvenile fish and 3,659 eggs were collected in 240 

ichthyoplankton tows conducted between 11 May and 31 August 2016. Evaluations of larval 

and juvenile fishes from 2016 collections did not identify any Bighead, Silver, or Grass carps 

in these samples. Native fish collections were dominated by Notropis species and Freshwater 

Drum. Samples collected during 2017 are currently being processed. Yearly monitoring of 

larval fish and egg drift in the Upper Mississippi River and its tributaries offers opportunities to 

explore the reproductive habits of fishes aside from Asian carps. Additionally, these data allow 

development of a baseline, pre-invasion estimate of native fish production/recruitment in 

locations where Asian carps have likely not yet established robust reproductive populations. 

 

Keywords: ichthyoplankton, Asian carp, eggs, fish production 
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ASSESSING PREVALENCE OF THE LYME DISEASE CAUSING BACTERIA, 

BORRELIA BURGDORFERI, ALONG THE MISSISSIPPI RIVER IN EASTERN 

IOWA 

*Taline M. Holman1, Korissa A. Blasing1, Kelly A. Grussendorf1, Gerald L. Zuercher1, and 

David E. Koch1. 1Department of Natural and Applied Sciences, University of Dubuque, 

Dubuque, IA 52001. 

 

Approximately 300,000 people are diagnosed with Lyme disease each year making it the most 

commonly reported vector-borne illness in the United States. The causative agent of Lyme 

disease is the bacteria, Borrelia burgdorferi, which uses rodents as a reservoir and is 

transmitted by deer ticks (Ixodes scapularis). Though Lyme disease is primarily known as a 

disease of the northeast, it continues to spread and increase throughout the US, especially in the 

Midwest. To get a better understanding of the prevalence and transmission of B. burgdorferi in 

eastern Iowa, we trapped forest-based ground-dwelling rodents and collected deer ticks to 

determine their exposure rates. We have tested various sites in Dubuque and Jackson counties, 

along the Mississippi River. A pilot study was conducted during summer 2016, and it was 

found that 84% of the 24 captured rodents were carriers of B. burgdorferi. All captures 

occurred at a single location and included Peromyscus leucopus (white-footed mouse), 

Peromyscus maniculatus (deer mouse) and Tamias striatus (eastern chipmunk). During 

summer 2017, the study sites were expanded to four different locations with 91 captured 

rodents, including P. leucopus, P. maniculatus, Microtus pennsylvanicus (meadow vole) and 

Zapus hudsonius (meadow jumping mouse). Currently we are carrying out the molecular work 

to test for the presence of B. burgdorferi in these collected samples.  

Keywords: Lyme Disease, Borrelia burgdorferi, Rodents, Ticks 

 

 

EFFECTS OF LEVEES AND HYDROLOGIC ALTERATIONS TO FISH 

COMMUNITIES IN THE MISSISSIPPI RIVER 

*Taesoo E. Jung1, Daniel Morales2, Carol E. Colaninno3, John H. Chick4. 1Department of 

Anthropology and Department of Wildlife Sciences, University of Georgia, Athens, GA 30602. 
2Department of Zoology and Center of Ecology, Southern Illinois University Carbondale, 

Carbondale, IL 62901. 3Center for STEM Education, Research, & Outreach, Southern Illinois 

University Edwardsville, Edwardsville, IL 62025. 4Great Rivers Field Station, Illinois Natural 

History Survey, University of Illinois Urbana-Champaign, Alton, IL 62002. 

The construction of the dams and levees on the Mississippi River has changed the ecosystem 

by altering the annual hydrograph, disconnecting floodplains, degrading, and/or removing 

habitat for fish communities (Sparks, et. al., 1998). We assess the differences in fish 

communities between archaeological and modern periods to see if there are changes to fish 

communities consistent with alteration of the flood pulse. The main effects of hydrologic 

alteration in the UMRS is the loss of the dry periods, whereas levees disconnect the floodplain 

from the river. We test for similarities among modern and archaeological fish communities as 

well as reaches of the Mississippi River to understand how native fish communities may have 
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changed with the construction of levees and other hydrological alterations. We expect reaches 

that have greater hydrologic connectivity with the floodplain (upper reaches) to be more 

similar to archaeological sites. We used archaeological data collected from various published 

estimates of minimum number of individuals from archaeological sites along the Mississippi 

river. The modern data is from the Long Term Resource Monitoring (LTRM) element of the 

USACE Upper Mississippi River Restoration Program. We found that fish communities 

differed significantly between upper and lower regions for both modern and archaeological 

samples. Though some statistical evidence supports our hypothesis, we cannot attribute these 

differences to any hydrologic alteration. The study shows how both archaeological and modern 

regions of the Mississippi River differ from each other, but more research is necessary to truly 

support our hypothesis. 

Keywords: Fish communities, Long term ecological data, Hydrological alterations, analysis of 

similarity, Interdisciplinary research 

 

 

SPATIAL AND TEMPORAL VARIATION IN ACTIVITY PATTERNS OF BATS 

ALONG THE UPPER MISSISSIPPI RIVER 

 

*Gemma L. Keegan1, Reegan L. Sturgeon1, and Gerald L. Zuercher1. 1Department of Natural 

and Applied Sciences, University of Dubuque, Dubuque, IA 52001. 

 

Bats are ecologically important components of most healthy ecosystems.  They often are the 

only significant predator for nocturnal insects, including numerous agricultural pest insect 

species.  Although bats are nocturnal in their primary activity, it is unclear whether they are 

spatially and/or temporally consistent in their activity patterns.  We sought to determine the 

activity patterns of multiple bat species at a single location and to determine the activity 

patterns of bats in the same species at multiple locations.  Our Null Hypotheses were: 1) there 

will be no differences in the activity patterns across all species at a single location, and 2) there 

will be difference in the activity patterns by bats of the same species at different locations.  We 

recorded bats at multiple locations within Effigy Mounds National Monument, a national park 

situated along the Mississippi River in northeastern Iowa, using Wildlife Acoustics SM3BAT 

recorders.  Recording units are active year-round and start recording 30 minutes prior to sunset 

and continue until 30 minutes after sunrise.  We used data from May through July to determine 

activity patterns during the summer breeding residency period.  Bat calls were auto-identified 

by Kaleidoscope and subsequently vetted by the research team.  Confirmed bat calls were 

grouped by species into 30-minute time frames for each site tested, including both lowland and 

upland sites.  Our results clearly refute both hypotheses.  Bat activity patterns at a single 

location vary greatly among species.  Bat activity patterns of the same species often vary 

greatly between different locations.  Our data emphasize the variable nature of bat activity in 

time and space and the need for further study of bat activity patterns. 

 

Keywords: Bats, Activity, Effigy Mounds National Monument, Spatial, Temporal 
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DEMOGRAPHICS OF REDBREAST SUNFISH IN THE SOUTH BRANCH 

POTOMAC RIVER 

 

*Hae H. Kim1, Quinton E. Phelps1, Brandon J. Keplinger2, and Travis A. Metcalf2
. 

1Division 

of Forestry and Natural Resources, Davis College of Agriculture, Natural Resources, and 

Design, West Virginia University, Morgantown, WV 26506. 2West Virginia Department of 

Natural Resources, Romney, WV 26757. 

 

Recreational fishery managers are most often concerned with centrarchids that have high 

angling interest (e.g., Largemouth Bass, Bluegill, Crappie). However, unique centrarchids 

(e.g., Rock Bass, Redbreast Sunfish) exist in riverine environments and may provide additional 

insight into fish community structure and function.  However, these fishes often receive 

minimal attention despite the apparent relevance. In this study, we examine Redbreast Sunfish 

population characteristics in the South Branch Potomac River. Overall, we collected 160 

Redbreast Sunfish using day-time boat electrofishing.  Redbreast Sunfish total length ranged 

from 72mm to 197mm. Proportional size distribution was 76 indicating a high proportion of 

recruits (i.e., those individuals exceeding quality length) in the population. Strong relations 

existed between weight and length (W=-5.011 L^3.137; R2=0.9835; P = 0.0001). However, 

condition (Fulton’s condition factor) did not vary across size classes. Ages ranged from 1 to 6 

years and recruitment was consistent across age classes. Mean length at age 3 was 160 mm and 

was similar to those reported in other parts of their range. Total annual mortality was estimated 

to be 47%. As noted above, most managers focus on more “popular” fishes; however, gaining 

baseline demographic data on unique centrarchids may potentially serve as indicator species 

for understanding disturbance in the environment.  

Keywords: Centrarchids, age, growth, recruitment, mortality 

 

 

DOES SIZE AND LIPID CONTENT REGULATE OVERWINTER SURVIVAL OF 

SILVER CARP IN THE MISSISSIPPI RIVER BASIN? 

 

*Hae H. Kim1, Quinton E. Phelps1, Timothy M. Judd2, Sara J. Tripp3, and David P. Herzog3. 
1Department of Forestry and Natural Resources, Davis College of Agriculture, Natural 

Resources and Design, West Virginia University, Morgantown, WV 26506. 2Department of 

Biology, Southeast Missouri State University, Cape Girardeau, MO 63701. 3Big Rivers and 

Wetland Field Station, Missouri Department of Conservation, Jackson, MO 63755. 

Winter presents thermal and metabolic challenges to fishes. Numerous studies have determined 

that overwinter survival may be size dependent and related to lipid content (i.e., larger fish 

have more lipids and higher survival).  Inadequate lipid reserves are related to poor condition 

and can ultimately lead to poor overwinter survival. Young fish need to accumulate adequate 

lipid reserves during the growing season before entering winter. Thus, hatch date and growth 

may be an important factor in determining size and lipid content prior to winter. However, we 

are unaware of any studies investigating these patterns in Silver Carp in the upper Mississippi 

River.  As such, Silver Carp were collected by the Long Term Resource Monitoring element in 

fall 2015 and spring 2016 in the middle Mississippi using electrofishing; total lengths ranged 
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from 11-250mm.  Whole Silver Carp were homogenized in a 20ml 1:1 methanol to chloroform 

mixture. Lipid levels were determined using the phosphovanillin assay. Absorbance was 

measured at 500nm in a spectrophotometer. No differences in size or lipid concentration 

(mg/g) were observed between fall age-0 and spring age-1 Silver Carp. Our results suggest that 

size and lipid concentration do not regulate Silver Carp overwinter mortality. Our results 

contradict most early life history paradigms and may explain the successful nature of the Silver 

Carp invasion. 

 

Keywords: Silver Carp, lipids, survival, overwinter 

 

EFFECTS OF THE CLEAN WATER ACT AND WATER QUALITY ON THE FISH 

COMMUNITY STRUCTURE IN THE ILLINOIS RIVER  

 

*Ayush Kumar1, Colby J. Williams2, Carol E. Colaninno3, John H. Chick4, 1Department of 

Math/Science, Concordia University, Portland, OR 97211. 2Department of Anthropology, 

University of South Florida, Tampa, FL 33620. 3Center for STEM Education, Research, & 

Outreach, Southern Illinois University Edwardsville, Edwardsville, IL 62025. 4Great Rivers 

Field Station, Illinois Natural History Survey, University of Illinois Urbana-Champaign, Alton, 

IL 62002. 

The Illinois River in the Upper Mississippi River System is a dynamic ecosystem supporting 

numerous organisms. Understanding the long-term processes that influence and change fish 

communities is pivotal to ecosystem restoration and maintenance. The comparison between 

archaeological and modern data can help illustrate long-term trends in Illinois River fish 

communities through millennia. We hypothesize that of the three modern time periods, 

reflecting the implementation, transition, and effects of the Clean Water Act, the post-Clean 

Water Act period will have a fish community structure most similar to archaeological 

collections compared to all other modern times. Given our current datasets and analyses, we 

cannot support this hypothesis. Fish communities represented in archaeological data are 

dissimilar to modern samples. When we eliminate those archaeological collections with less 

than 200 estimated fish individuals, we see a decrease in the dissimilarity between the post 

Clean Water Act period and archaeological data. We suspect that differences in the ways these 

two datasets are collected is a factor leading to the differences among our samples. Modern 

electrofishing is a more effective means of measuring fish communities compared to 

archaeological collections, which represent fishes that were captured and consumed by people 

hundreds of years ago. The modern data, when analyzed using catch-per-unit-effort, rather than 

the relative abundance of catch-per-unit-effort, yields significant difference between the pre 

and transition Clean Water Act time periods and the post Clean Water Act period. The data 

illustrates the effectiveness and impact of the Clean Water Act on water quality and fish 

communities. 

 

Keywords: Illinois River, Clean Water Act, Fish Communities, Long-term data, 

Interdisciplinary Research 
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THE MIDWEST HARDWOOD FORESTS AND MESOPHICATION  

 

*Nathaniel Magiera1 and Andrew Kraus1. Environmental Studies Department, Augustana 

College, Rock Island, IL 61201.  

 

Midwestern hardwood forests; including most of those along the uplands of the Upper 

Mississippi corridor are undergoing a transition from oak and hickory to maple and other 

mesophytic species. Historically, heliophytic assemblages, dominated by oaks, were 

maintained through infrequent, low intensity surface burns. Fire suppression has resulted in the 

alteration of this disturbance regime.  Through this process, mesophytic species, especially on 

more mesic sites with higher resource availability, can create a positive feedback by creating 

cooler and more moist microclimate conditions that favor the recruitment and reproduction of 

mesophytic species. We assessed the composition and structure of the hardwood forests of the 

Ralph Martin Conservation Area (RMCA) owned by the Rock Island County Forest Preserve 

System.  Forty sample sites were assessed in the Fall of 2017 using point quarter method to 

measure the density, frequency and basal area of the mature (>10cm DBH) and sapling 

(>2.5cm but <10cm DBH) tree, and invasive shrub communities.  We used stratified random 

sampling across the major soil series comprising the study area. The 13 soil series were 

consolidated into five Soil Groups comprising similar similar soils. The mature community had 

a density of 1825 trees/ha, richness of 12, and Shannon Diversity of 2.25. It was dominated by 

Slippery Elm, White Oak, Hackberry, Black Cherry, and Bitternut Hickory-a combination of 

heliophytic and intermediate species. The sapling community had a density of 1983 trees/ha, 

richness of 9, and Shannon Diversity of 1.85. It was dominated by Hackberry Slipping Elm, 

and Bitternut Hickory. Mesophytic and intermediate species represented over 90% of the 

community.  The invasive shrub density ranged from 1814-2669 shrubs/ha across the Soil 

Groups with Honeysuckle being the dominant species.  There was a strong negative 

relationship between shrub density and sapling and mature tree species richness (r = -0.78, p-

value 0.02, r = -0.34, p-value 0.035, respectively). Our findings suggest the the high densities 

of honeysuckle are suppressing recruitment into the tree community. Although none of the Soil 

Groups appear to have cross a threshold to a mesophytic state, mesophytic species dominate 

the sapling community, while most of the heliophytic species are declining in importance.  

Management recommendations include invasive species removal, thinning by selectively 

cutting mesophytic species to open the canopy by 12-18%, the reintroduction of fire through 

frequent, prescribed burns to enhance oak and hickory regeneration. 

Keywords: heliophytic mesophytic Honeysuckle Soil Fire 
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Silver (Hypophthalmichthys molitrix) and bighead carp (H. nobilis), collectively referred to as 

Asian carp, are invasive species in the Upper Mississippi River System (UMRS). Asian carp 

compete with native planktivores such as gizzard shad (Dorosoma cepedianum), bigmouth 

buffalo (Ictiobus cyprinellus), and sunfishes (Lepomis spp.). We examined if Asian carp were a 

significant factor impacting fish communities in the UMRS using estimated number of fishes 

from before the introduction of Asian carp (500 BCE- CE 1500) to modern times in reaches 

both with and without Asian carp. We analyzed the relative abundance of fishes represented in 

21 archaeological collections and LTRM samples from 6 reaches of the UMRS. We expected 

to see more similarity between archaeological and pre-carp reaches and a decrease in 

abundance of native filter feeders. By grouping our archaeological and ecological data into 

four time regions: ModernUpper, ModernLower, ArchUpper, and ArchLower, we found 

significant differences among time regions (R=0.786, P=0.0001); however, relative abundance 

did not decrease like we expected. Instead the relative abundance of the native planktivores 

stayed relatively constant between pre- and post- carp periods. Human preference and 

taphonomic processes affect those fishes represented in archaeological collections, therefore, 

these collections are not a direct reflection of ancient fish communities. Relative abundance 

may not be as effective as catch per unit effort (CPUE) in comparing time periods, but CPUE 

cannot be derived from archaeological collections. To improve future studies, analyses of more 

archaeological and ecological sites would be beneficial. 

 

Keywords: Asian carp, Native fish communities, Long term data, interdisciplinary research, 

Analysis of similarity   

 

 

RECENT MONITORING INDICATES POSSIBLE EXPANSION OF INVASIVE 

ROUND GOBY INTO THE MISSISSIPPI RIVER 

 

Jenna L. Merry1, Mark W. Fritts II1, Nicholas C. Bloomfield1, and Jeena Credico1. 1U.S. Fish 

and Wildlife Service, Midwest Fisheries Center, Onalaska, WI 54650. 

Round goby (Neogobius melanostomus) are invasive, benthic fish native to the Black and 

Caspian Seas. First documented in the Chicago Area Waterway System (CAWS) in 1993, this 

aggressive species has since been progressing from Lake Michigan towards the Mississippi 

River via the Illinois River. From 2014 to 2017, the U.S. Fish and Wildlife Service has 

documented the expansion of round goby in the lower Illinois River beyond previously 

published capture locations. We show that this species as been found within 55 river kilometers 

of the Mississippi River and although it is unclear whether round goby are reproducing this 

close to the Mississippi or if a population is establishing, their presence is concerning, 

nonetheless, considering past research indicating their deleterious effects on native fish species. 

Additionally the Mississippi River and its tributaries provide an abundance of preferred 

spawning habitats that could facilitate the expansion of large self-sustaining populations 

throughout the Upper Mississippi River watershed. We urge the development of more robust 

monitoring and management strategies designed to identify and mitigate the potential impacts 

of this species. 

 

Keywords: round goby, Neogobius melanostomus, Illinois River, invasive 
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THE EFFECTS OF URBANIZATION ON BEE SPECIES IN COMPARISON TO 

RURAL PRAIRIE AND THE AFFECTS IT HAS ON THE BEE BRANCH 

WATERSHED 

 

Nate S. Pauli1, Alec B. Rutherford1, Gerald Zuercher1, Adam Hoffman1. 1Department of 

Natural and Applied Sciences, University of Dubuque, Dubuque, IA 52001. 

Pollinators are a keystone species in all terrestrial ecosystems; they help create plant diversity 

and abundance. Native bees are responsible for eighty percent of all flowering plants and 

seventy-five percent of all fruits, nuts, and vegetables that grow in this country, yet research 

examining bee diversity in urban areas is lacking. This project established plots in both prairie 

and urban areas of Dubuque County to address these differences. We set 1-hectare plots within 

Dubuque prairies and Dubuque urban areas to determine if 1) urban areas affect the diversity of 

bee population, and 2) are bee populations healthy enough in the city to help the restoration 

process of the Bee Branch Watershed. There were population differences between the Dubuque 

prairie and Dubuque urban areas. Urban captures represented only 11% of the prairie captures. 

This may be caused by reduced open spaces in urban areas that pollinators need to survive. 

Over 50% of captures occurred in suburban areas like parks and backyards. Monthly 

differences also occurred with a greater number of bees captured during July than other 

months. These numbers are helpful for revitalizing the community’s neighborhood and the 

restoration of the Bee Branch Watershed. This 6.5 square mile watershed spans over 

Dubuque’s most developed areas where over 50% of Dubuque residents either live or work. 

This area has been the cause of massive flooding causing major damage to homes and 

businesses within the watershed.  One of the best ways to moderate flooding is to increase 

wetland vegetation growth which will assist in water retention and shaping runoff paths most 

suitable if there is overflow. Not only will this decrease in flooding it will also add a beautiful 

aesthetic to the city instead of having a few lackluster retention ponds. The best way to 

increase growth over time of this vegetation is to invest heavily in pollinators. These 

pollinators are vital to any plant growth in urban or rural environments. 

 

Keywords: Pollinators, Urbanization, Populations, Bee Branch Watershed, Restoration 

 

ANALYSIS OF A SEDIMENT CORE FROM A LAKE IN THE UPPER MISSISSIPPI 

RIVER BASIN 

 

*Charlotte Peters1 and Joan Bunbury1,2. 1Department of Geography and Earth Science, 

University of Wisconsin-La Crosse, La Crosse, WI 54601. 2River Studies Center, University of 

Wisconsin-La Crosse, La Crosse, WI 54601. 

 

Up to about 1250 A.D. the Mississippian peoples inhabited the Southeastern Wisconsin 

settlement of Aztalan. Presumably, this was a once thriving community that was abandoned 

after 400 years. One hypothesis suggests that changes in climate may have contributed to the 

reasons for the abandonment of this site. In 2014, a sediment core was collected from Mud 

Lake, Wisconsin located three miles to the west of the Aztalan for the purposes of developing a 

climate record for the site. The first steps in these types of studies are to analyze the 

sedimentary properties of the core, and to develop a chronology using radiocarbon dating. 
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Particle size analysis (PSA) determines the size of the particles in the lake sediment; X-ray 

Powder Diffraction (XRD) determines the minerals present in the sediment; and X-ray 

Fluorescence (XRF) helps to determine the elemental make-up of the sediment. Each of these 

analyses complement one another, and help to build a clearer picture of past climatic 

conditions.  Assigning ages to the sediment layers is essential to understanding when changes 

in sedimentary properties occurred, and how these coincided with the timing of settlement and 

ultimate abandonment of Aztalan. Changes in sedimentary properties throughout the core will 

be discussed, as will the radiocarbon dating process.  

Keywords: lake sediments, climate change, sedimentary properties, radiocarbon dating 

 

 

RESPONSE OF BEE SPECIES TO HABITAT TRANSITION FROM PRAIRIE TO 

TEMPERATE DECIDUOUS FOREST IN MISSISSIPPI RIVER WATERSHEDS  

 

*Alec Rutherford1, Adam Hoffman1, Stephen Hendrix2, and Gerald Zuercher1. 1Department 

of Natural and Applied Sciences, University of Dubuque, Dubuque, IA 52001. 2Department of 

Biology, University of Iowa, Iowa City, IA 52242. 

Bees play valuable roles in both natural and agricultural lands as they positively impact 

ecosystem biodiversity and provide economic benefits. Little is known about native Iowa bee 

communities and if adjacent habitats, such as forests and prairies, have fundamentally similar 

or different communities. Within Iowa, Dubuque County’s unique geological past and its 

location within the Driftless Area of the Midwest could potentially drive differences in 

abundance. Bee abundance and species diversity were studied to determine if natural barriers 

to bee species are present between forest and prairie habitats. Using fluorescent pan traps, 120 

meters transects were established in three separate prairies, and the surrounding temperate 

deciduous forests. The study sites were located within the Grant-Little Maquoketa and Apple-

Plum watersheds. Specifically, Swiss Valley County Park, Mines of Spain State Recreation 

Area, and a private property near Balltown, IA. Over 20 Genera were represented in the 809 

specimens that were collected in the summer of 2017. The most common Genus captured 

overall was Lasioglossum (Halictidae), with 37% of all bees captured, representing nearly 300 

individual specimens. Statistically significant differences (p < 0.05 ; t=1.94) in the number of 

bees captured in the prairie versus bees captured from the forest environment were noted, as 

bees captured in prairie habitats outnumbered bees captured in forest habitats during our 

sampling by a 4:1 margin. Lasioglossum was associated most commonly with prairie habitat as 

only 5% of the individuals were captured in the forest. The most common Genus captured in 

the forest was Ceratina (Apidae), where 57 of the 128 total Ceratina individuals were captured 

were captured within the forest. Some Genera commonly occurred in both habitats as both 

Ceratina and Nomada were found in similar proportions at each habitat. In addition, differences 

in presence-absence patterns between watersheds for some bee Genera were noted. Throughout 

the summer months of May to August, a decline in seasonal activity was noted as capture totals 

declined in both prairie and forest. Future plans include altering sample design manipulation 

such as trap color preference for seasonal change, trap height preferences and transect changes. 

 

Keywords: Bees, Habitat Preference, Population Dynamics, Species Diversity, Watersheds 
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THE SEARCH FOR THE RUSTY-PATCHED BUMBLE BEE (BOMBUS AFFINIS) ON 

THE UPPER MISSISSIPPI RIVER NATIONAL WILDLIFE AND FISH REFUGE-

WINONA DISTRICT 

 

Michelle Turton1. 1US Fish and Wildlife Service, Upper Mississippi River National Wildlife 

and Fish Refuge-Winona District, Winona, MN 55987. 

 

Rusty-patched bumble bee (Bombus affinis) was listed as endangered under the Endangered 

Species Act on March 21, 2017.  Its population has decline by 87% since the 1990s due to 

habitat loss, disease, pesticides, and climate change. The Upper Mississippi River National 

Wildlife and Fish Refuge has prioritized maintaining and improving pollinator habitat. In order 

to properly improve pollinator habitat, the Refuge needs a basic species inventory. The Winona 

District of the Refuge's objective was to determine what species of bumble bees are present on 

the District. A non-lethal protocol was used to capture bumble bees and document them with 

photographs to acquire present/absent data.  Three sites were sampled three times throughout 

the field season. There were nine different bumble bee species recorded including B. affinis. A 

2018 survey season is planned for the same three sites to continue to build a bumble bee 

inventory.  It is advisable to sample the same sites for at least three consecutive years. 

Conducting surveys to look at population trends of B. affinis is the next stage after completing 

a bumble bee inventory. 

 

Keywords: Rusty-Patched Bumble Bee, Bombus affinis, Endangered Species 

 

 

BAT RESPONSES TO AN URBAN-RURAL-NATURE MATRIX ALONG THE UPPER 

MISSISSIPPI RIVER 

 

*Audri J. Woessner1, Michele C. Zuercher1, and Gerald L. Zuercher1. 1Department of Natural 

and Applied Sciences, University of Dubuque, Dubuque, IA 52001. 

 

Our goal was to evaluate the impact of the urban-rural-nature habitat matrix on bat species 

along the Mississippi River in eastern Iowa. It has been suggested that artificial lighting may 

negatively impact bats. However, the diversity of habitats associated with the urban-suburban-

rural-nature matrix may promote greater bat diversity over a larger area even if localized 

diversity appears low. We tested the Null Hypotheses that there are no differences in bat 

occurrence (measured as presence or absence) or in bat activity (measured as independent calls 

per survey) between habitat types in the matrix associated with urbanization. We surveyed bats 

across a gradient of habitat types, ranging from protected nature parks to highly developed 

urban industrial areas around Dubuque, Iowa. Sites were visited in a random sequence and bats 

were recorded for 30 minutes using the Wildlife Acoustics Echo Meter Touch 2 Pro. At each 

site we recorded GPS coordinates, temperature, humidity, moon phase, lighting conditions, and 

human activities.  Lasiurus cinereus accounted for >31% while Myotis species accounted for 

<14% of total vetted calls. Initial results refute our Null Hypotheses. Every species exhibited a 

variable response to habitats ranging from 100% to 0% presence. Only Myotis lucifugus 

exhibited a 100% detection rate at natural sites while Eptesicus fuscus and Lasiurus cinereus 

exhibited 100% detection rates at highly developed sites. Residential areas resulted in the 
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lowest average detection rate (~27%) across all bat species. Our results suggest that 

urbanization can be suitable for bats and may enhance species diversity over a broader spatial 

scale. 

Keywords: Bats, Diversity, Habitats, Urbanization 

 

 

PARENTAL RECONSTRUCTION OF WILD-CAUGHT YOUNG OF YEAR BLACK 

CARP 

 

Zeb Woiak1, E.M. Monroe1, and E.L. Mizel1. 1U.S. Fish and Wildlife Service, Whitney 

Genetics Lab, Midwest Fisheries Center, Onalaska, WI 54650. 

 

In the fall of 2016, presumed young of year (YOY) Black Carp Mylopharyngodon piceus were 

discovered in a small agricultural ditch approximately 8 miles upstream of the ditch confluence 

with a navigable diversion channel and the Mississippi River near Cape Girardeau, Missouri. 

Missouri Department of Conservation (MDC) and U.S. Fish and Wildlife Service staff 

collected 64 presumed YOY Black Carp during multiple sampling events, and were genetically 

identified to confirm species. Sixty three samples were identified as Black Carp using the 

cytochrome c oxidase 1 (COI) and cytochrome b (cyt b) mitochondrial genes. Confirmed Black 

Carp were genotyped at 18 microsatellite loci, and analyzed as one population for population-

level analysis. Genetic diversity (mean observed heterozygosity (Ho), mean allelic richness 

(Ar) and effective population size (Ne)) were calculated and parental reconstruction was 

performed using two different software programs. Mean Ho and Ar were 0.66 (SD=0.01) and 

5.78 (SD=2.65), respectively. Effective population size was 25 (95% CI=15-44). Both parental 

reconstruction programs estimated 36 parents (18 males and 18 females) contributed to the 

progeny. Full sibling groups ranged from 11 to 1 offspring. Back-calculated Julian hatch dates 

provided by MDC corroborate our results for full sibling groups, thus we are confident the 

YOY Black Carp came from multiple parental spawning events. Our results coupled with 

MDC hatch date data provides valuable information about the population front of adult Black 

Carp that will be used to guide future early detection and monitoring efforts for Black Carp in 

the Mississippi River. 

Keywords: Black Carp, Genetics, Invasive Species, Mississippi River 
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MISSISSIPPI RIVER RESEARCH CONSORTIUM 
TREASURER’S REPORT – SUBMITTED BY NEAL D. MUNDAHL 

1 MARCH 2018 
 
Accounts as of 30 June 2015       $15,448.98 
Accounts as of 30 June 2016       $18,078.16 
 
Transactions, 1 July 2016 to 30 June 2017 
 
INCOME 
  2017 Registration and dues            11123.20 
  2017 Raffle/silent auction proceeds   1514.00 
  Interest            6.05 
Total                 12643.25 
 
EXPENSES 
  2017 meeting (Radisson)              8095.95 
  2017 Proceedings       665.87 
  2017 Awards        196.00 
  2017 Student Travel awards    1200.00 
  2017 Raffle costs       405.54 
  Meeting momento       392.55 
  Website host (Go-Daddy – 3 years)     414.12 
  2017 Keynote expenses and honoraria    300.00 
Total                 11670.03 
 
Accounts as of 30 June 2017       $19,051.38 
 
 
Transactions, 1 July 2017 to 1 March 2018 
 
INCOME 
  2017 Registration     2000.00 
  Interest            3.62 
Total         2003.62 
 
EXPENSES 
  La Crosse Queen deposit      300.00 
  Pigtown Fling        400.00 
  Momento glass artwork      100.00 
  Service fees            6.00 
Total           806.00 
 
Accounts as of 1 March 2018       $20,249.00 
 
Accounts     

Checking account               20249.00 
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MISSISSIPPI RIVER RESEARCH CONSORTIUM, INC 

2018 BUSINESS MEETING AGENDA 

Radisson Hotel, La Crosse, Wisconsin 
 

1. Call to Order 

 

2. President's Report 

 Acknowledgments 

 Approval of the 2017 Minutes and Proceedings 

 2018 attendance/participation information 

 National History Day Winner, Gavin Wateski, will receive the Thomas O. Claflin 

River and Environment Leadership History Award for his documentary entitled: 

“The NASA Wind Turbine Experiments.” – Presented at Thursday banquet 

 Friend of the River Award – Presented at Thursday banquet 

 Best Student Poster and Best Student Platform Presentation Awards 
 

3. Treasurer's Report - Neal Mundahl 

 

4. Old Business 

 Amendments to bylaws 

 Future Meeting Dates 

-April 24-26, 2019 (La Crosse, WI) 

-April 22-24, 2020 (La Crosse, WI) 

 

5. New Business 

 Executive board nominations 

 Election of officers 

 Passing of the Presidency 

 Other new business 

 

6. Adjournment 
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2017 BUSINESS MEETING MINUTES 

Annual business meeting called to order by President Gretchen Gerrish at 11:30 a.m.  She 

thanked and presented Dr. David Strayer with an honorarium as the 2017 keynote speaker.   

Gretchen referred to the meeting minutes from 2016, Mike Romano moved to approved, motion 

was seconded and the minutes were approved. 

Neal gave the Treasurer’s Report which was in the proceedings.  Neal reported that last year was 

a record attendance which helped to enrich our balance and that will help us give more money 

for the student travel awards in the future.  Neal indicated that we have a separate savings 

account that generates approximately $6 interest annually.  Neal requests that we merge the 

accounts and close the savings account and only keep the checking account for MRRC.  Bob 

Miller made a motion to make the change to the accounts, seconded by Mike Romano, no 

discussion followed.  All voted to merge accounts and the motion carried. 

Susan Romano motioned and Michelle Bartsch seconded to approve the Treasurer’s Report.  All 

were in favor and the motion passed. 

Gretchen noted that there were revisions to the Bylaws,  and indicated that the executive board 

made some changes within their power, to the Bylaws, in Section 3.5 notice of waiver, language 

was changed and made easier to understand and read.  Gretchen went over the changes and 

indicated that there was no major revision to the Bylaws, they were just cleaned up. 

President Gerrish introduced Colin Belby to the member and informed the group that Colin has 

accepted the nomination and appointment as the MRRC Vice President. 

Gretchen announced the winners of student poster presentation: the student poster winner was 

Sierra Kindley from Augustana.  The student platform presentation winner was Megan Hess 

from Texas A&M. 

Gretchen passed the torch to Patty Reis, MRRC Vice President.  Patty thanked Gretchen for all 

of her hard work as President and for her help in implementing the online abstract submission 

and presented Gretchen with a plaque for her service as President.  Patty thanked the Executive 

Committee for their service and for  making the 2017 annual meeting a big success. 

New Business: 

Bob Miller noted that it is encouraging to see all of the work that is being done and the research 

that is presented at the MRRC.  He hopes that the research will be used for management 

decisions. He encouraged the group to find ways to better communicate our research to our 

political leaders.  Patty suggested that we could invite politicians to MRRC.  Patty suggested 

that folks “like” our Facebook page, and check that out, and Bob also suggested Twitter as an 

outlet to spread our research.  Mike Delong suggested the Mississippi River Mayor’s Group 

might be a potential outlet for the group. 

Patty mentioned that next year is the 50th anniversary of the MRRC.  The Julia Belle Swain is 

parked outside the Radisson , and suggested that we would like to have the Wednesday social on 

the river on the boat.  Bob Miller asked if we ever thought of having the meeting at another 
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location.  We have signed the contract to have the meeting at the Radisson in 2018 already.  Eric 

Strauss suggested that we incorporate some public outreach in our 50th and possibly have a tent 

for engaging the public. 

 

Someone suggested music or a concert.  Roger Haro suggested a presentation by the founders of 

MRRC, and also the Friends of the River recipients at the 50th.  We were leaning more toward a 

panel for next year instead of a keynote speaker.  Suggestions are welcome for speakers on the 

panel.  It was noted that all of these suggestions are very good ideas, and the Executive Board of 

Directors would like to hear from the members, all ideas for making the 50th annual meeting 

memorable and successful.  Ideas can be discussed or emailed to any member of the Excom 

during the planning timeframe for the 2018 meeting. 

Roger Haro also suggested a commemorative poster as well as the continuing with the beer pint 

glasses for the 50th with a special logo or the MRRC logo and dates. 

April reported on the raffle.  This year’s raffle: $1,508 of raffle tickets were sold, $405 spent on 

the big ticket raffle items (the kayak and the paddle), net profit was $1,103.  This will allow us 

to continue to fund at least five student travel awards for 2018. 

Having no further new business to discuss, a motion was put forward and seconded, and Patty 

Ries closed the meeting at 12:00 noon. 

Respectfully Submitted, 

April M. Burgett, MRRC Conference Coordinator 
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CONSTITUTION OF THE 

MISSISSIPPI RIVER RESEARCH CONSORTIUM, INC. 

 

ARTICLE I. 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 watershed. 

 

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 II.     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 III. MEMBERSHIP AND DUES 

 

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

 

ARTICLE IV.   AMENDMENTS 

 

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. 

 

BYLAWS OF THE MISSISSIPPI RIVER RESEARCH CONSORTIUM, INC. 

 ARTICLE I: NAME, PURPOSE AND DUTIES 

1.1 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. 

 

1.2 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. 
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(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 2:  OFFICES 
 

2.1 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. 

 

2.2 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 

 

3.1 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.  Effective at the 

2016 annual business meeting, the membership voted that a new member of the Board of 

Directors be added and will hold the office of Conference Coordinator. 

 

3.2 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.  In even 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-
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president elected in 1991 will become president in 1992.  The term of each officer begins at the 

annual meeting.  The office of Conference Coordinator will be an indeterminate term, and may 

be terminated at the discretion of the Board of Directors or the Conference Coordinator with 

adequate notice to the Board of Directors and/or the Coordinator. 

 

3.3 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, unless excused by action 

of the Board, shall cease to be a member of the Board of Directors and shall be removed 

forthwith. 

 

3.4 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. 

 

3.5 Notice Waiver 

Notice of such meetings of the Board of Directors shall be given by written or verbal notice 

delivered personally, by phone, mailed, or given by email to each member of the board at such 

address or telephone number the member 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.  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. 

 

3.6 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. 

 

3.7 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 
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to act as secretary of the meeting. 

 

3.8 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. 

 

3.9 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. 

 

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. 
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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. 

 

The conference coordinator shall: 

(a) Prepare the name badges for all registered participants of the annual 

meeting, 

(b) Prepare judging packets for judges of platform and poster 

presentations, 

(c) Collect completed judging forms, enter scores and keep spreadsheet of 

scores for best poster and best platform presentation, 

(d) Organize and set up the registration desk, check registrants in for the 

meeting and process on-site registrations, 

(e) Prepare ballots and ballot box for the annual elections, 

(f) Administer the election at the registration table and count ballots, 

(g) Process the order for the annual pint glasses with custom artwork, 

(h) Oversee the set-up and tear-down of the poster sessions, 

(i) Perform other duties as from time to time may be assigned by the 

president. 

3.11 Student Representative on Board of Director 

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 

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 
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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 

 

4.1 Membership and Eligibility 

Membership to include anyone interested in the research and study of the Mississippi River and 

its watershed. 

 

4.2 Membership and Dues 

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

 

ARTICLE 5:  COMMITTEES 

 

5.1 Nominating Committee 

The Board of Directors shall serve as the nominating committee, and file its report with the 

members at the annual meeting. 

 

5.2 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 
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situations when the Board identifies an alternative location for special occasions.  The time of 

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 recognized as candidates by the 

Nominating Committee-Board of Directors. 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 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 or poster 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 ½ 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. 

 

6.1 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. 

 

6.2 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. 

PAST RECIPEINTS OF THE MISSISSIPPI RIVER RESEARCH 
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CONSORTIUM FRIEND OF THE RIVER AWARD 

 

Friend of the River Organization Year Meeting Presenter 

Calvin R. Fremling Winona State University 1992 24th  Neal Mundahl 

Thomas O. Claflin University of Wisconsin-La 

Crosse 

1993 25th  

 

Ronald G. 

Rada 

Pamela Thiel U.S. Fish & Wildlife Service 1997 29th 

 

Terry 

Dukerschein 

Richard V. Anderson Western Illinois University 1998 30th  

 

Michael A. 

Romano 

Ronald G. Rada University of Wisconsin-La 

Crosse 

1999 31st 

 

Terry 

Dukerschein 

Marian E. Havlick Malacological Consultants, 

La Crosse, Wisconsin 

2008   40th 
Brian Ickes 

Carl Korschgen USGS, Columbia 

Environmental Research 

Center, Columbia, Missouri 

2009   41st Roger Haro 

and Jim 

Wiener 

 

Ken Lubinski USGS, Upper Midwest 

Environmental Sciences 

  Center, La Crosse, Wisconsin   

2012   44th 
Susan 

Romano 

 

Neal Mundahl 

 

Winona State University 

 

2016 

   

  48th 

 

Susan 

Romano 

 

Michael Vanderfort U.S. Fish & Wildlife Service 2018 50th Pamela 

Thiel 
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PAST MEETINGS AND OFFICERS OF THE 

MISSISSIPPI RIVER RESEARCH CONSORTIUM, INC. 

 

Meeting Year Location President 

1st 
 

1968* 
 

St. Mary's College, Winona, MN 
 

Brother George Pahl 

2nd 
1969 Wisconsin State Univ., La Crosse, WI Dr. Thomas Claflin 

3rd 
1970 Winona State College, Winona, MN Dr. Calvin Fremling 

4th 
1971 St. Cloud State College, St. Cloud, MN Dr. Joseph Hopwood 

5th 
1972 Loras College, Dubuque, IA Dr. Joesph Kapler 

6th 
1973 Quincy College, Quincy, IL Rev. John Ostdiek 

7th 
1974 No Meeting --------------------- 

8th 
1975 Monmouth College, Monmouth, IL Dr. Jacob Verduin 

9th 
1976 St. Mary's College, Winona, MN Mr. Rory Vose 

10th 
1977 Winona State University, Winona, MN Dr. Dennis Nielsen 

11th 
1978 Univ. Wisconsin-La Crosse, La Crosse, WI Dr. Ronald Rada 

12th 
1979 Cancelled Dr. Edward Cawley 

13th 
1980 Loras College, Dubuque, IA Dr. Edward Cawley 

14th 
1981 Ramada Inn, La Crosse, WI Mr. Michael Vanderford 

Board of Directors 

15th 
1982 Radisson Hotel, La Crosse, WI Dr. Richard Anderson 

Dr. Dave McConville 

Dr. Jim Wiener 

----- 1983 No Meeting --------------------- 
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16th 
1984 Radisson Hotel, La Crosse, WI Dr. Ken Lubinski 

Ms. Rosalie Schnick 

Dr. Miles Smart 

17th 
1985 Radisson Hotel, La Crosse, WI Mr. Ray Hubley 

Dr. John Nickum 

Ms. Pam Thiel 

18th 
1986 Radisson Hotel, La Crosse, WI Dr. Jim Eckblad 

Dr. Carl Korschgen 

Dr. Jim Peck 

19th 
1987 Univ. of Wisconsin-La Crosse, La Crosse, 

WI 

Mr. Hannibal Bolton 

Dr. Leslie Holland 

Dr. Mike Winfrey 

20th 
1988 Univ. of Wisconsin-La Crosse, La Crosse, 

WI 

Mr. John Pitlo 

Mr. Verdel Dawson 

Dr. Nani Bhowmik 

21st 1989 Holiday Inn, La Crosse, WI Dr. Larry Jahn 

Mr. Jerry Rasmussen 

Dr. Bill LeGrande 

22nd 
1990 Island Inn, La Crosse, WI Mr. Doug Blodgett 

Dr. John Ramsey 

Mr. John Sullivan 

23rd 
1991 Holiday Inn, La Crosse, WI Mr. Kent Johnson 

Dr. Mike Romano 

Dr. Joe Wlosinski 

24th 
1992 Holiday Inn, La Crosse, WI Dr. Richard Anderson 

Mr. Mike Dewey 

Mr. Kent Johnson 

Dr. Joe Wlosinski 

25th 
1993 Holiday Inn, La Crosse, WI Dr. Richard Anderson 

Dr. Teresa Naimo 

Mr. Charles Theiling 

Dr. Joe Wlosinski 
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26th 
1994 Holiday Inn, La Crosse, WI Dr. Teresa Naimo 

Dr. Mark Sandheinrich 

Mr. Charles Theiling 

Dr. Neal Mundahl 

27th 
1995 Holiday Inn, La Crosse, WI Dr. Mark Sandheinrich 

Mr. Rob Maher 

Dr. Michael Delong 

Dr. Neal Mundahl 

28th 
1996 Holiday Inn, La Crosse, WI Dr. Mark Sandheinrich 

Ms. Therese Dukerschein 

Dr. Michael Delong 

Dr. Neal Mundahl 

29th 
1997 Holiday Inn, La Crosse, WI Ms. Therese Dukerschein 

Mr. Mark Steingraeber 

Dr. William Richardson 

Dr. Neal Mundahl 

   30th 

 
1998 Yacht Club Resorts, La Crosse, WI Mr. Mark Steingraeber 

Dr. Melinda Knutson 

Dr. William Richardson 

Dr. Neal Mundahl 

31st 

 
1999 Yacht Club Resorts, La Crosse, WI Dr. Melinda Knutson 

Dr. Richard Anderson 

Mr. Brent Knights 

Dr. Neal Mundahl 
     

32nd 

 

2000 Radisson Hotel, La Crosse, WI Dr. Richard Anderson 

Dr. Yao Yin 

Mr. Brent Knights 

Dr. Neal Mundahl 

33rd 2001 Radisson Hotel, La Crosse, WI Dr. Yao Yin 

Mr. Brent Knights 

Dr. Michael Romano 

Dr. Neal Mundahl 

34th 2002 Radisson Hotel, La Crosse, WI Mr. Brent Knights 

Mr. Jeff Arnold 

Dr. Michael Romano 

Dr. Neal Mundahl 
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35th 2003 Radisson Hotel, La Crosse, WI Mr. Jeff Arnold        

Dr. Michael Romano 

Mr. Jim Fischer     

Dr. Neal Mundahl 

  36th 
2004 Radisson Hotel, La Crosse, WI Dr. Michael Romano 

Dr. Mark Pegg 

Mr. Jim Fischer  

Dr. Neal Mundahl 

  37th 
2005 Radisson Hotel, La Crosse, WI Dr. Mark Pegg 

Dr. Michael Delong 

Mr. Lynn Bartsch  

Dr. Neal Mundahl 

38th 
2006 Radisson Hotel, La Crosse, WI Dr. Michael Delong 

Dr. John Chick 

Mr. Lynn Bartsch 

Dr. Neal Mundahl 

39th 
2007 Radisson Hotel, La Crosse, WI Dr. John Chick   

Mr. Brian Ickes       

Dr. Robert Miller 

Dr. Neal Mundahl 

40th 
2008 Grand River Center, Dubuque, IA Mr. Brian Ickes  

Dr. Roger Haro  

Dr. Robert Miller 

Dr. Neal Mundahl 

41st 2009 Radisson Hotel, La Crosse, WI Dr. Roger Haro 

Dr. Greg Sass 

Dr. Susan Romano 

Dr. Neal Mundahl 

42nd 
2010 Radisson Hotel, La Crosse, WI Dr. Greg Sass 

Dr. Jeff Houser 

Dr. Susan Romano 

Dr. Neal Mundahl 

43rd 
2011 Radisson Hotel, La Crosse, WI Dr. Jeff Houser     

Dr. Susan Romano 

Dr. Eric Strauss       

Dr. Neal Mundahl 
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44th 
2012 Radisson Hotel, La Crosse, WI Dr. Susan Romano 

Dr. Nathan De Jager 

Dr. Eric Strauss 

Dr. Neal Mundahl 

45th 

 

 

 
46th 

2013 

 

 

 

 

2014 

Radisson Hotel, La Crosse, WI 

 

 

 

 

Radisson Hotel, La Crosse, WI 

Dr. Nathan De Jager 

Dr. Eric Strauss 

Ms. Nerissa Michaels 

Dr. Neal Mundahl 

 

Dr. Eric Strauss 

Dr. Andrew Casper 

Ms. April Burgett 

Dr. Neal Mundahl 

47th 2015 Radisson Hotel, La Crosse, WI Dr. Andrew Casper 

Ms. Michelle Bartsch 

Ms. April Burgett 

Dr. Neal Mundahl 

48th 2016 Radisson Hotel, La Crosse, WI Ms. Michelle Bartsch 

Dr. Gretchen Gerrish 

Ms. April Burgett 

Dr. Neal Mundahl 

     

49th 2017 Radisson Hotel, La Crosse, WI Dr. Gretchen Gerrish 

Ms. Patty Ries  

Ms. April Burgett 

Dr. Neal Mundahl 

 

 
   Mr. Mark Fritts 

    

50th 2018 Radisson Hotel, La Crosse, WI Ms. Patty Ries  

Dr. Colin Belby 

Ms. April Burgett 

Dr. Neal Mundahl 

 

 
   Mr. Mark Fritts 

   Mr. Doug Appel 
  

* 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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Neal Mundahl, Department of Biology, Winona State University, Winona, MN 
 

Colin Belby,  River Studies Center, University of Wisconsin – La Crosse, La Crosse, WI 
 

Patty Ries, US Geological Survey, Upper Midwest Environmental Sciences Center, La 

Crosse, WI 
 

Mark Fritts, US Fish and Wildlife Service, La Crosse Fish and Wildlife Conservation 

Office, Onalaska, WI 
 

April Burgett, Illinois River Biological Station, Illinois Natural History Survey, Havana, 

IL 

 

Doug Appel, Department of Biology, University of Wisconsin – La Crosse, La Crosse, 

WI 

 

Program and Proceedings 
 

Colin Belby,  River Studies Center, University of Wisconsin – La Crosse, La Crosse, WI 

 

Patty Ries, U.S. Geological Survey, Upper Midwest Environmental Sciences Center, La 

Crosse, WI 
 

Neal Mundahl, Department of Biology, Winona State University, Winona, MN 
 

Mark Fritts, US Fish and Wildlife Service, La Crosse Fish and Wildlife Conservation 

Office, Onalaska, WI 
 

April Burgett, Illinois River Biological Station, Illinois Natural History Survey, Havana, 

IL 

 

Doug Appel, Department of Biology, University of Wisconsin – La Crosse, La Crosse, 

WI 
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Registration Table 
 

Kim Dunnigan, Illinois Master Naturalist, Lewistown, IL 
 

April Burgett, Illinois River Biological Station, Illinois Natural History Survey, Havana, 

IL 

 

Poster Boards 
 

Winona State University 
 

Visual Aids, Poster Arrangements, and Awards 
 

Neal Mundahl, Department of Biology, Winona State University, Winona, MN 

 

April Burgett, Illinois River Biological Station, Illinois Natural History Survey, Havana, 

IL 

 

Patty Ries, U.S. Geological Survey, Upper Midwest Environmental Sciences Center, La 

Crosse, WI 

          

Sales and Arrangements (Raffle) 
 

Patty Ries, U.S. Geological Survey, Upper Midwest Environmental Sciences Center, La 

Crosse, WI 

 

Doug Appel, Department of Biology, University of Wisconsin – La Crosse, La Crosse, 

WI 

 

Website 
 

Eric Strauss, River Studies Center, University of Wisconsin – La Crosse, La Crosse, WI 

 

Platform Session Moderators 
 

Levi Solomon, Illinois River Biological Station, Illinois Natural History Survey, Havana, 

IL 

 

Becky Kreiling, U.S. Geological Survey, Upper Midwest Environmental Sciences 

Center, La Crosse, WI 

 

Eric Strauss, University of Wisconsin-La Crosse, La Crosse, WI 

 

Jon Vallazza, U.S. Geological Survey, Upper Midwest Environmental Sciences Center, 

La Crosse, WI 

 

Patty Ries, U.S. Geological Survey, Upper Midwest Environmental Sciences Center, La 

Crosse, WI 
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Shelly Bartsch, U.S. Geological Survey, Upper Midwest Environmental Sciences 

Center, La Crosse, WI 

 

Photography 

 

April Burgett, Illinois River Biological Station, Illinois Natural History Survey, Havana, 

IL 

 

Kim Dunnigan, Illinois Master Naturalist, Lewistown, IL 

 

2018 Meeting Logo 

 

Ami Flowers-Staples, North Carolina Department of Environmental Quality & Ami 

Flowers Art 
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2017 Student Travel Award Sponsors: 

 

The MRRC would like to thank and acknowledge everyone who 

contributed to the 2017 raffle to support the Student Travel Awards 

 

Business Donors:

Current Designs 

T.O.C. Fishing Rods 

Sanborn Canoe Company 

Illinois River Biological Station 

Final Destination Calls – Rick Hardy 

Coulee Bicycle Co. 

Diggity Dog Daycare and Pat Kucera 

 

Individual Donors: 

 

April Burgett Barry Johnson 

Andrea Fritts   Kris Maxson 

Andy Casper Michael Romano 

Tom Claflin Patty Ries 

Jason DeBoer Brent Knights 

Toben Lafrancois Roger Haro 

Mark Fritts  

  


