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MRRC MEETING AGENDA

Wednesday, 24 April 2019

1:00-5:00 PM STUDENT WORKSHOP (lowa Room)

5:00-9:30 PM REGISTRATION TABLE (Hotel Foyer)

5:00-6:30 PM SETUP FOR POSTER SESSION 1 (Hotel Foyer)

6:30-7:30 PM WELCOMING ADDRESS, ANNOUNCMENTS, AND KEYNOTE
PRESENTATION (Ballroom A)

7:30-9:20 PM POSTER SESSION | (Hotel Foyer)

7:30-10:00 PM RECEPTION AND MIXER (Ballroom B)

DR. SAMUEL MUNOZ
MRRC 2019 KEYNOTE SPEAKER

Dr. Samuel Mufoz is an Assistant Professor at
Northeastern University with joint appointments in the
Department of Marine & Environmental Sciences and
the Department of Civil & Environmental Engineering.
He holds a Ph.D. in Physical Geography from the
University of Wisconsin-Madison, and did postdoctoral
training at the Woods Hole Oceanographic Institution.

‘ | His research focuses on understanding hydrological

R eeen aR IR RRRANN extremes and their connections to the natural and built
environment. His research group at Northeastern is interested in the influence of
climate variability, greenhouse warming, urbanization, and land use on flood
hazard, and how floods and climate-related disasters shape landscapes and the
inhabitants of those landscapes. This work draws on historical and geological
perspectives to evaluate the causes and consequences of storms and floods, and
often uses sedimentary records to reconstruct environmental changes over hundreds
to thousands of years. Much of Sam’s research has focused on the Mississippi River
basin, where he has traced the human and environmental histories of the river and
its floodplain over the last millennium to improve our understanding of floods and
their effects on people.




MRRC MEETING AGENDA

Thursday, 25 April 2019

7:15 AM-6:30 PM  REGISTRATION TABLE (Hotel Foyer)

7:45-9:40 AM WELCOME, ANNOUNCEMENTS, AND SESSION I (Ballroom A)
9:40-10:10 AM BREAK (Hotel Foyer)

10:10-11:30 AM SESSION I1 (Ballroom A)

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

12:30-3:30 PM SETUP FOR POSTER SESSION Il (Hotel Foyer)
1:30-2:50 PM SESSION 111 (Ballroom A)

2:50-3:20 PM BREAK (Hotel Foyer)

3:20-4:40 PM SESSION IV (Ballroom A)

4:40-6:30 PM POSTER SESSION Il (Hotel Foyer)

4:40-6:30 PM MIXER (Hotel Foyer)

6:30-9:00 PM BANQUET (Ballroom B)

Friday, 26 April 2019

7:45-9:20 AM WELCOME, ANNOUNCEMENTS, AND SESSION V (Ballroom A)
9:20-9:50 AM BREAK (Hotel Foyer)

9:50-11:10 AM SESSION VI (Ballroom A)

11:10 AM-12:00 PM PRESENTATION OF STUDENT AWARDS AND BUSINESS
MEETING (Ballroom A)

12:00-2:00 PM LUNCH AND RAFFLE (Ballroom B)



MRRC Meeting Agenda
Thursday, 25 April 2019

Oral Presentations - Ballroom A
*indicates student presenter or author

7:45-8:00 AM: Welcome and Announcements

SESSION | (Moderator: Molly Van Appledorn)

8:00-8:20 SPATIAL AND TEMPORAL PATTERNS OF BIGHEADED CARP DENSITY
IN THE UPPER ILLINOIS RIVER: A TOOL TO INFORM REMOVAL EFFORTS
*Michael A. Glubzinski, David P. Coulter, Gregory W. Whitledge

8:20-8:40 HARVEST REGULATIONS: WHAT WE KNOW AND WHAT WE DON'T
KNOW
Quinton Phelps, Kristen Chestnut, Martha Mather, and Dan Shoup

8:40-9:00 HABITAT PREFERENCES OF ASIAN CARP ON THE UPPER ILLINOIS
RIVER AN ACOUSTIC TELEMETRY STUDY

*Jehnsen Lebsock, Brent Knights, Alison Coulter, Rebecca Neeley, Matthew Shanks and
James Lamer

9:00-9:20 A DAY IN THE LIFE OF LAKE MICHIGAN: A COMPREHENSIVE
ESTIMATE OF TRIBUTARY NUTRIENT LOADS
*Robert J. Mooney, Peter C. Esselman, Will Rosenthal, Emily H. Stanley, Peter B. McIntyre

9:20-9:40 POPULATION DEMOGRAPHICS OF SILVER CARP, BIGHEAD CARP,
BIGMOUTH BUFFALO, AND PADDLEFISH IN POOLS 16-19 OF THE MISSISSIPPI
RIVER

*Zachary J. Witzel, Dominique D. Turney, Tyler C. Thomsen, Madeline G. Tomczak, Jehnsen
R. Lebsock, Cassidy R. Miles, Kevin S. Irons, and James T. Lamer

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



SESSION Il (Moderator: Quinton Phelps)

10:10-10:30 SPATIALLY EXPLICIT MODELLING OF FLOODPLAIN FOREST
SUCCESSION: INTERACTIONS AMONG FLOOD INUNDATION, FOREST
SUCCESSIONAL PROCESSES, AND OTHER DISTURBANCES IN THE UPPER
MISSISSIPPI RIVER FLOODPLAIN, USA

Nathan R. De Jager, Molly Van Appledorn, Timothy J. Fox, Jason J. Rohweder, Lyle J.
Guyon, Andrew R. Meier, Robert J. Cosgriff, Benjamin J. Vandermyde

10:30-10: 50 DEVELOPMENT OF A FLOODPLAIN FOREST TYPOLOGY FOR
IMPROVED FOREST STEWARDSHIP IN THE UPPER MISSISSIPPI RIVER

Molly Van Appledorn, Nathan R. De Jager, Andrew R. Meier, Lyle J. Guyon, Robert J.
Cosgriff, Benjamin J. VanderMyde

10:50-11:10 A NEW TOOL TO PRIORITIZE FOREST RESTORATION IN THE UPPER
MISSISSIPPI RIVER FLOODPLAIN
Andrew Meier, Kendra Pednault, Erin Adams

11:10-11:30 BALD EAGLE NEST-SITE SELECTION ALONG THE UPPER MISSISSIPPI
RIVER, 1990-2012

*Benjamin W. Tjepkes, Stuart C. Fetherston, Scott E. Hygnstrom, Stephen L. Winter, Brian J.
Stemper

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

SESSION 111 (Moderator: Byron Karns)

1:30-1:50 INVESTIGATING VITAL RATE DRIVERS OF UPPER MISSISSIPPI RIVER
FISHES TO SUPPORT MANAGEMENT AND RESTORATION
*Ethan A. Rutledge, Colby G. Gainer, Hae H. Kim, Quinton E. Phelps

1:50-2:10 EVALUATION OF SAMPLING GEARS AND POPULATION
CHARACTERISTICS OF CATFISH IN THE MONONGAHELA RIVER, WV
*K. L. Chestnut, Q. E. Phelps, D. M. Smith, D. I. Wellman

2:10-2:30 LARVAL DRIFT SAMPLING FOR SCAPHIRHYNCHUS STURGEON IN
THE MISSISSIPPI AND MISSOURI RIVERS
*Hae H. Kim, Kevin J. Haupt, Quinton E. Phelps, Donovan Henry, and Sara J. Tripp

2:30-2:50 EDUCATIONAL PROGRAMMING IN ARCHAEOLOGY AND ECOLOGY:
IMPROVING STEM LITERACY, CRITICAL THINKING, AND INTERDISCIPLINARITY
AMONG UNDERGRADUATE STUDENTS

Carol E. Colaninno, John H. Chick

2:50-3:20 PM: BREAK (Hotel Foyer)
10



SESSION IV (Moderator: Sharonne Baylor)

3:20-3:40 PADDLEFISH MOVEMENT AND HABITAT USE USING ACOUSTIC
TELEMETRY IN THE UPPER MISSISSIPPI RIVER (POOLS 14-19)
*Dominique Turney, Kevin Irons, Kyle Mosel, and James Lamer

3:40-4:00 BIOTIC AND ABIOTIC FACTORS INFLUENCING SILVER CARP EARLY
LIFE HISTORY
*Colby G. Gainer, Hae H. Kim, Ethan A Rutledge, Quinton E. Phelps, David Weyers, Sara J.

Tripp

4:00-4:20 A MICROCHEMICAL ANALYSIS OF NATIVE FISH PASSAGE THROUGH
BRANDON ROAD LOCK AND DAM, DES PLAINES RIVER, ILLINOIS

*Claire E. Snyder, Devon C. Oliver, Stephen M. Pescitelli, Brent C. Knights, and Gregory W.
Whitledge

4:20-4:40 RECENT PLANFORM CHANGES IN THE UPPER MISSISSIPPI RIVER
James T. Rogala.
U.S. Geological Survey, Upper Midwest Environmental Sciences Center

4:40-6:30 POSTER SESSION I (Hotel Foyer)
4:40-6:30 MIXER (Hotel Foyer)

6:30-9:00 BANQUET AND AWARDS CEREMONY (Ballroom B)

11



MRRC Meeting Agenda

Friday, 26 April 2019

Oral Presentations - Ballroom A
*indicates student presenter or author

7:45-8:00 AM: Welcome and Announcements

SESSION V (Moderator: Andrea Fritts)

8:00-8:20 COMPARISON OF RESOURCE USE BY INVASIVE BLACK CARP AND
NATIVE FISH USING ISOTOPIC NICHE ANALYSIS
*Hudman S. Evans and Gregory W. Whitledge

8:20-8:40 COMMUNITY SHIFTS IN THE MIDDLE MISSISSIPPI RIVER RELATIVE
TO THE INTRODUCTION OF TWO HYPOPHTHALMICHTHYS CARPS
*Christopher W. Schwinghamer, Quinton E. Phelps, and Kyle J. Hartman

8:40-9:00 ESTIMATING AND PREDICTING WILD CELERY ABUNDANCE AND
DISTRIBUTION ON POOLS 4, 8, AND 13 OF THE MISSISSIPPI RIVER
*Kirsten 1. Schmidt, Jacob N. Straub, Stephen L. Winter

9:00-9:20 MARSH LAKE ECOSYSTEM RESTORATION PROJECT: PLANNING,
DESIGN, AND CONSTRUCTION TO RESTORE THE ECOSYSTEM AFTER 80 YEARS OF
STATIC IMPOUNDMENT

David Potter, Dan Kelner, Dave Trauba, Chris Domeier, Walt Gessler, Mike Davis, and Luther
Aadland

9:20-9:50 AM: BREAK (Hotel Foyer)

SESSION VI - (Moderator: Jim Lamer)

9:50-10:10 PLAYING TO STAY IN THE GAME: A SPORTFISH'S ADAPTIVE
RESPONSE TO CHANGE

Andrya L. Whitten, Jason A. DeBoer, Levi E. Solomon, Andrea K. Fritts, Mark W. Fritts,
Richard M. Pendleton, T.D. VanMiddlesworth, and Andrew F. Casper

10:10-10:30 SOURCES AND INTER-RIVER MOVEMENT PATTERNS OF BLACK

CARP IN THE MISSISSIPPI RIVER BASIN: INSIGHTS FROM OTOLITH CHEMISTRY
Gregory W. Whitledge

12



10:30-10:50 SPATIAL AND TEMPORAL PATTERNS OF LARGE WOOD
DISTRIBUTION AND ASSOCIATION WITH FISH COMMUNITY COMPOSITION IN THE
UPPER MISSISSIPPI RIVER

KathiJo Jankowski, Molly Van Appledorn, Kaija Gahm, Serenity Budd, Roger Haro

10:50-11:10 EVALUATING UPSTREAM PASSAGES AND CHALLENGES BY

BIGHEADED CARP AT A MISSISSIPPI RIVER HIGH-HEAD DAM
Andrea Fritts, Brent Knights, Amanda Milde, Sara Tripp, Kyle Mosel, and Ann Runstrom

11:10 AM-12:00 PM: PRESENTATION OF STUDENT AWARDS
AND BUSINESS MEETING (Ballroom A)

12:00 PM-2:00 PM: LUNCH AND RAFFLE (Ballroom B)

13



Poster Session |

Wednesday, 24 April 2019
Hotel Foyer

Poster set-up 5:00 to 6:30 PM
Authors present at posters 7:30 to 9:20 PM
*indicates student presenter or author

1) CHANGES IN SAMPLE VOLUMES MAY CHANGE CALCULATED
ZOOPLANKTON DENSITIES IN THE UPPER MISSISSIPPI RIVER
*Douglas S. Appel, Gretchen A. Gerrish, Elista J. Fisher, Mark W. Fritts

2) PRELIMINARY FINDINGS FOR VITAL RATES OF CHANNEL CATFISH IN
POOL 8 IN THE UPPER MISSISSIPPI RIVER
*Alexandria C. Beezel, Colby G. Gainer, Ethan A. Rutledge, Hae H. Kim, Quinton E. Phelps

3) HISTORICAL MINING AND WATERSHED-SCALE SEDIMENT
CONTAMINATION IN THE GALENA AND MISSISSIPPI RIVERS
Colin Belby, Robert Pavlowsky, Charlotte Peters, and Joan Bunbury

4) QPCR MARKER DEVELOPMENT FOR SENSITIVE AND SPECIES SPECIFIC
DETECTION IN EDNA SAMPLES USING WHOLE MITOCHONDRIAL GENOMES
Katherine Bockrath, Erica Mize, Kyle Von Ruden, Maren Tuttle-Lau, Emy Monroe

5) WHITE BASS DEMOGRAPHICS: USING OTOLITH MICROCHEMISTRY
ANALYSES TO DETERMINE RECRUITMENT SOURCES AND SPATIAL PATTERNS OF
WHITE BASS IN THE LARGE RIVERS OF ILLINOIS

*Kennan F. Bruening, Gregory W. Whitledge

6) BLUEGILL HABITAT USE IN THE UPPER MISSISSIPPI RIVER
*Kristen L. Chestnut, Ethan A. Rutledge, Colby G. Gainer, Hae H. Kim, Quinton E. Phelps,
Melvin C. Bowler

7) BATTLE OF THE TITANS: CAN AGGRESSIVE NATIVES HOLD THEIR OWN
AGAINST REED CANARY GRASS (PHALARIS ARUNDINACEA)?
*QOlivia M. Clark, Meredith Thomsen, and William Kiser

8) SMALLMOUTH BASS HABITAT USE IN THE UPPER MISSISSIPPI RIVER
*Madison C. Cogar, Colby G. Gainer, Ethan A. Rutledge, Hae H. Kim, and Quinton E. Phelps

9) GUT CONTENT MASS VS. INDIVIDUAL BODY MASS: IS THERE A

PREDICTABLE RELATIONSHIP IN PREDATORY STREAM FISHES?
*Vanessa M. Czeszynski, Daniel J. McGarvey, Eric A. Strauss

14



10) DIET COMPOSITION OF BLUEGILL AND YELLOW PERCH IN THREE
BACKWATER LAKES IN LOWER POOL 4 OF THE UPPER MISSISSIPPI RIVER, 2018
Chris Dawald and Steven A. DeLain

11)  MISSISSIPPI RIVER TURTLE TRAP SUCCESS BASED ON BAITING
*Brianna L. Finnegan and David E. Koch

12) GEAR SPECIFIC CATCH RATES AND SIZE STRUCTURE OF CHANNEL
CATFISH IN THE UPPER MISSISSIPPI RIVER
Colby G. Gainer and Quinton E. Phelps

13) AS THE SEASONS CHANGE...SO TOO DO THE SMALL MAMMAL
RESERVOIRS FOR LYME DISEASE: AN OVERWINTER ASSESSMENT OF
PEROMYSCUS MICE AND BORRELIA BURGDORFERI IN AN EASTERN IOWA
NATURAL AREA ALONG THE MISSISSIPPI RIVER

*Bryan Gramajo, Kelly A. Grussendorf, and Gerald L. Zuercher

14) SMALL MAMMAL BIODIVERSITY IN GARVIN HEIGHTS (WINONA, MN)
MacKenzie C. Hanson, Mallorie L. Lynn, Joey Coleman, Dr. Amy Runck

15)  MULTIYEAR STUDY TO DETERMINE TICK-BORNE PATHOGENS ALONG THE
MISSISSIPPI RIVER IN RODENTS AND TICKS

*Taline M. Holman, Thomas J. Scroggs, Brianna L. Finnegan, Alec B. Rutherford, David E.
Koch, Gerald L. Zuercher, and Kelly A. Grussendorf

16) EVIDENCE OF THE URBAN STREAM SYNDROME IN THREE WATERSHEDS IN
THE QUAD CITIES
*Ryan C. Johnson, and Michael D. Reisner

17)  BAT ACTIVITY PATTERNS DECLINE AND SHIFT IN NORTHEASTERN IOWA
*Gemma L. Keegan and Gerald L. Zuercher

18) HEPATOTOXICITY OF SIMVASTATIN AND ACETAMINOPHEN IN FEMALE
FATHEAD MINNOWS (PIMEPHALES PROMELAS)
*Qlivia Kulaszewicz, Logan Keding, Heiko Schoenfuss, and Tisha C. King-Heiden

19) MEDICAL WASTE CAUSING PROBLEMS ON A MICRO SCALE: THE IMPACT
OF ANTIBIOTICS ON THE METABOLIC PROCESSES OF DAPHNIA PULICARIA
*Camryn A. Larson, Bret L. Coggins

20) POOL HABITAT IMPROVEMENT FOR BROWN TROUT IN A MISSISSIPPI

RIVER TRIBUTARY
Dylan Lewis and Neal Mundahl

15



21)  ASSESSING MACROINVERTEBRATE COMMUNITY INTEGRITY ACROSS 3
URBAN WATERSHEDS
*Eddison K. Marske, Michael Reisner, Kevin C. Geedey, Ryan Johnson, Robert Burke

22)  PRELIMINARY FINDINGS OF HERPETOFAUNA AT TWO WETLAND
PRESERVES IN ILLINOIS
*Qlivea M. Mendenhall, James T. Lamer, and Andrew F. Casper

23) FOSTERING URBAN FOREST ECOSYSTEMS: AN ASSESSMENT OF FOREST
COMMUNITIES IN URBAN PARK ECOSYSTEMS IN ROCK ISLAND, ILLINOIS
*Wyatt M. Nusser, *Elizabeth C. Elberts, Michael D. Reisner, Kevin C. Geedey

24) CONSERVATIVE OR NOT? EVALUATION OF THE SEDIMENT BINDING
CHARACTERISTICS OF THE CONSERVATIVE DYE, RHODAMINE WT
*Veronica A. Sannes and Eric A. Strauss

25) ECOLOGICAL FACTORS CONTROLLING THE PREVALENCE OF LYME
DISEASE-CAUSING BACTERIA, BORRELIA BURGDORFERI, ALONG THE MISSISSIPPI
RIVER

*Thomas J. Scroggs, Brianna L. Finnegan, Alec B. Rutherford, David E. Koch, Gerald L.
Zuercher, and Kelly A. Grussendorf

26) HABITAT USE OF LARVAL FISH IN BACKWATER REACHES OF THE UPPER
MISSISSIPPI RIVER

*Madeline G. Tomczak, *Tyler C. Thomsen, Boone M LaHood, Kevin S. Irons, James T.
Lamer

27) 35 YEARS OF LAND MANAGEMENT:; IS THE WHITEWATER RIVER IN SE
MINNESOTA STILL IMPAIRED BY TOTAL SUSPENDED SEDIMENT?
*Cole R. Weaver, Neal D. Mundahl, and William Varela

16



Poster Session 11

Thursday, 25 April 2019
Hotel Foyer

Poster set-up 12:30 to 3:30 PM
Authors present at posters 4:40 to 6:30 PM
*indicates student presenter or author

1) EFFECTS OF INCREASES IN SEDIMENTATION AND TURBIDITY THROUGH
TIME ON FISH COMMUNITIES IN THE UPPER MISSISSIPPI RIVER SYSTEM
*Julia R. Allison, Sarah A. Klush, Carol E. Colaninno, and John H. Chick

2) MICROPLASTICS IN THE UPPER MISSISSIPPI RIVER: FACT OR FICTION?
*Courtney N. Baker, Eric A. Strauss

3) ECOSYSTEM RESPONSE TO BIGHEADED CARP HARVEST: ZOOPLANKTON
RECOVERY FOLLOWING THE 2016 AND 2017 UNIFIED METHOD IN THE HMS PITS
Amber E. Blackert, Samuel S. Leberg, McKayla C. Susen, Elizabeth E. Dix, Ashley L.
Stanley, Kristopher A. Maxson, Alison M. Anderson, Andrew F. Casper

4) ESTIMATING AGE-0 LENGTHS OF FISH SPECIES FROM LONG-TERM
MONITORING OF THE UPPER MISSISSIPPI AND ILLINOIS RIVERS
Kristen Bouska

5) FREQUENCY OF OCCURRENCE OF NATIVE PLANKTIVOROUS FISHES IN
RELATION TO THE ESTABLISHMENT OF BIGHEADED CARPS
*Maria S. Brauer, Jennifer M. McBride, Carol E. Colaninno, and John H. Chick

6) TARGETING INFLUENCES ON URBAN WATERSHED ECOSYSTEM HEALTH
THROUGH GEOGRAPHIC INFORMATION SYSTEMS (GIS) IN SCOTT COUNTY, IA
Robert Burke and Jenny Arkle

7) INFLUENCE OF HUMAN FISHING STRATEGIES ON FISH COMMUNITIES IN
THE UPPER MISSISSIPPI RIVER SYSTEM
*Courtney A. Camp, Olivia A. Mullenax, Carol E. Colaninno, and John H. Chick

8) EFFECTS OF IMPERVIOUS SURFACES ON LEAF DECOMPOSITION RATES OF
TWO URBAN WATERSHEDS
*Rebecca D. Carl, *Nelly Gutierrez-Gonzalez, C. Kevin Geedey, and Michael Reisner

9) FISHTRACKS DATABASE AND ARCGIS SURVEY123: A CENTRALIZED
APPROACH TO STANDARD DATA COLLECTION FOR ASIAN CARP TELEMETRY IN
THE UPPER MISSISSIPPI RIVER AND OHIO RIVER BASINS

Jeena Credico, Travis Harrison, Marybeth Brey, Mark Fritts, and Brent Knights

17



10) EFFECTS OF WHITE GRUB PARASITE ON ILLINOIS RIVER SPORTFISH FROM
THREE DISTINCT HABITATS

Mason D. Deja, Andrew T. Wieland, Evan C. Boone, Levi E. Solomon, Jason A. DeBoer,
Andrea K. Fritts, Mark W. Fritts, Richard M. Pendleton, T.D. VanMiddlesworth, and Andrew F.
Casper

11) HOW LONG DO MISSISSIPPI RIVER FISHES LIVE?
*Linsey A. Fain, Hae H. Kim, Quinton E. Phelps, Colby G. Gainer, and Ethan A. Rutledge

12)  ASSESSING ZOOPLANKTON COMMUNITY DYNAMICS IN THE UPPER
MISSISSIPPI RIVER, LA CROSSE, WI
*Elista Fisher, Gretchen Gerrish, Suzanne Ryan, Doug Appel, and Mark Fritts

13) 1,2, EYES ON YOU: USING ROVS TO CONNECT COLLEGE STUDENTS WITH
AQUATIC ENVIRONMENTS
Laurie K. Harmon and Shea Lawrence

14) CHALLENGES TO RESTORING NATIVE PRAIRIE NATURAL AREAS IN URBAN
AREAS: INVASIVE GRASSES AND FORBS DOMINATE UN-MOWED AREAS OF CITY
PARKS

*Matthew D. Harrington and *Sierra N. Kindley

15)  AQUATIC VEGETATION AND FISH COMMUNITY COMPOSITION IN THE
ANTHROPOCENE
*Alexander C. Huaylinos, Hunter C. Ridley, Carol E. Colaninno, John H. Chick

16)  LONICERA MAACKII INVASIONS IN URBAN TEMPERATE HARDWOOD
FORESTS
*Abby Huffman

17)  HABITAT VARIATION IN INVASIVE ORIENTAL BITTERSWEET VINE
(CELASTRUS ORBICULATUS) IN EASTERN IOWA, (MINES OF SPAIN RECREATION
AREA, DUBUQUE COUNTY)

*Benjamin W. Juran and David E. Koch

18) EXAMINING THE PRESENCE OF MICROPLASTICS IN WATER AND THREE-
RIDGE MUSSEL (AMBLEMA PLICATA) SAMPLES FROM THE MISSISSIPPI RIVER
*Amanda Magana, Addy Schober, and Adam Hoffman

19) LONG TERM MONITORING OF WILD CELERY (VALLISNERIA AMERICANA)
AND OTHER VEGETATION AT LAKE ONALASKA
*Sean Mason, Jake Straub, Stephen Winter, Erin Adams

20) PRESENCE AND DIVERSITY OF LASIOGLOSSUM BEES IN ADJACENT
PRAIRIE AND TEMPERATE DECIDUOUS FOREST IN THE DRIFTLESS REGION OF
EASTERN IOWA

*|sabella Metcalf, Adam Hoffman, and Stephen Hendrix
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21) DEVELOPMENT OF A SAMPLING DESIGN TO ASSESS THE IMPORTANCE OF
HYDROLOGY AND CLIMATE ON FLOODPLAIN FORESTS OF THE UPPER
MISSISSIPPI RIVER SYSTEM

*Daniel Nielsen, Marcella Windmuller-Campione, Molly Van Appledorn, Andrew Meier,
Randall Urich

22)  LIFEHISTORY OF BLUEGILL IN THE UPPER MISSISSIPPI RIVER
*Ethan A. Rutledge, Colby G. Gainer, Hae H. Kim, Quinton E. Phelps, Melvin C. Bowler

23) USING MUSSEL GROWTH CURVES TO DETERMINE ANTHROPOGENIC
IMPACTS ON MUSSEL DEVELOPMENT
*Addy Schober, Amanda Magana, Adam Hoffman

24) SIZE AND ABUNDANCE OF BROWN TROUT ASSOCIATED WITH UNDER-
BANK COVER AND MID-CHANNEL BOULDERS IN GARVIN BROOK’S 2014 AND 2017
HABITAT IMPROVEMENT PROJECTS

*Alicia Skolte

25) THE ANTHROPOCENE AND REDUCED FLOODPLAIN CONNECTIVITY:
COMMUNITY COMPOSITION AS UNDERSTOOD THROUGH MODERN AND
ZOOARCHAEOLOGICAL DATASETS

*Patricia M. Umbricht, Emily R. Lang, Carol E. Colaninno, and John H. Chick

26) A SURVEY OF BROWN TROUT SPAWNING IN THE WHITEWATER RIVER
AND GARVIN BROOK IN SOUTHEASTERN MINNESOTA
*William Lee Varela, Neal D. Mundahl, *Cole R. Weaver

27)  SIZE SELECTIVITY OF GILL NETS USED TO TARGET SILVER AND BIGHEAD
CARP IN THE UPPER MISSISSIPPI
*Zachary J. Witzel, Kevin S. Irons, and James T. Lamer

Mississippi River
Research Consortium
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Oral and Poster Abstracts
Ordered Alphabetically by First Author
* indicates student presenter or author

EFFECTS OF INCREASES IN SEDIMENTATION AND TURBIDITY THROUGH TIME ON FISH
COMMUNITIES IN THE UPPER MISSISSIPPI RIVER SYSTEM

*Julia R. Allison®, Sarah A. Klush?, Carol E. Colaninno®, and John H. Chick”.

'Natural Resources and Environmental Sciences, University of Illinois Urbana - Champaign. “Department of
Anthropology and Global Studies and Geography, Hofstra University Honors College. *Center for STEM Research,
Education, and Outreach, Southern Illinois University - Edwardsville. *lllinois Natural History Survey, Great
Rivers Field Station.

Researchers suggest that human actions now have a greater influence on the environment than do natural processes.
Among the negative anthropogenic impacts to rivers, increased sedimentation and turbidity produces habitats that
are not ideal for submersed aquatic vegetation (SAV). This is especially true in the lower reaches of the Upper
Mississippi River System (UMRS). Assuming that SAV was present throughout the UMRS in archaeological times,
we expected the composition of fishes present in the modern upper reaches of the UMRS to more closely resemble
archaeological times. This was not supported by our data. There was a significant difference between
archaeological (Arch) and modern upper (MU) samples (R = 0.698; P < 0.001). The MU and modern lower (ML)
samples were also significantly different (R = 0.787; P < 0.001). We expected eight taxa to have a greater frequency
of occurrences in the Arch and MU samples compared to the ML samples, due to low silt and turbidity tolerance
levels. Five of these taxa did display this pattern. After rerunning the analyses with only taxa from three
silt/turbidity tolerance groupings (high/high, medium/medium, and low/low), we still observed differences between
Arch and MU samples (R = 0.592, P < 0.001) and MU and ML samples (R = 0.681, P <0.001). No differences
were found in taxa patterns from the full community analysis. We encountered several difficulties when comparing
archaeological and ecological datasets that limited our current interpretations.

CHANGES IN SAMPLE VOLUMES MAY CHANGE CALCULATED ZOOPLANKTON DENSITIES IN THE
UPPER MISSISSIPPI RIVER

*Douglas S. Appel"?, Gretchen A. Gerrish'?, Elista J. Fisher"?, Mark W. Fritts®.

'Department of Biology, University of Wisconsin - La Crosse. “River Studies Center, University of Wisconsin - La
Crosse. °U.S. Fish & Wildlife Service, La Crosse Fish and Wildlife Conservation Office.

Standardization of methods is important to allow for comparisons of data through time and space, across studies,
and increases replicability of research. Zooplankton research in large river systems is sparse and sampling methods
have rarely been evaluated. The EPA recommends that a total of 180-L of river water should be pumped and
filtered through a 63-um mesh for macrozooplankton, and 18-L of river water through a 20-um mesh for accurate
microzooplankton counts. The recommendation states that these total sample volumes should be obtained by
collecting equal fractions in the top, middle, and bottom of the water column (60-L fractions for macrozooplankton,
6-L fractions for microzooplankton). These large volumes could be difficult for researchers to collect and store
when time, operating space, and study area are considered. We tested how different volumes might affect the
calculated zooplankton abundances to see whether a lesser volume would maintain accuracy while saving sampling
effort in the field. Samples were collected using a powered pump, and the top 1-m of the water was sampled from a
backwater and a channel habitat of the Mississippi River on two summer dates in 2018. Macrozooplankton
collections included 10-L, 20-L, 40-L, 60-L, and 80-L fractions and passed through a 63-m mesh, while
microzooplankton were collected at 1-L, 2-L, 4-L, 6-L, and 8-L fractions and passed through an 18-um mesh.
Statistical evaluations based on habitat, mesh size, and sample volume allowed quality assurance and control
evaluation in hopes of developing recommendations to future zooplankton researchers in large rivers.
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MICROPLASTICS IN THE UPPER MISSISSIPPI RIVER: FACT OR FICTION?
*Courtney N. Baker, Eric A. Strauss.
River Studies Center, University of Wisconsin - La Crosse.

In a world that is constantly creating waste, a concern for many is water pollution. My project focuses on a specific
form of water pollution: microplastics. These particles can pose a threat to aquatic ecosystems because they are not
filtered out by wastewater treatment plants (Hoellein et al. 2017). They then can be consumed by wildlife or re-
enter our drinking water, so it is important to determine whether or not this is a concern for riverine systems
(Eerkes-Medrano et al. 2015 and Li et al. 2018). In my project, | collected water samples upstream and
downstream of the La Crosse Wastewater Treatment Plant’s effluent tube that releases treated water into the Upper
Mississippi River (UMR). By comparing the concentrations of microplastics that | find in these samples, | will be
able to confirm whether or not the treatment plant is a source of microplastics. | also collected samples from a
backwater location on the river in order to compare concentrations of microplastics in different types of riverine
ecosystems. Samples were run through a series of sieves and filtered. Then, the filters were examined under a
dissecting microscope for the presence of microplastics. At this point in my research, | have found that
microplastics are present in downstream, upstream, and backwater locations. So far, plastic fibers have been
identified in the samples, which can come from clothing material. At this time, not enough samples have been
processed to definitively say whether the Wastewater Treatment Plant is a source, but further analysis of my
samples will shed more light on this. Sample analysis will be completed in March, at which time | will be able to
draw complete conclusions on the Wastewater Treatment Plant’s role in contributing microplastics to the UMR.
Finding microplastics in the UMR means that microplastics are in fact a problem here in the La Crosse area and
could affect the aquatic species that reside in the river and the people living here. Microplastics have already been
found in the Great Lakes, and my findings show that the problem is expanding to riverine water systems as well
(Eriksen et al. 2013). | hope that this research allows for future work to be done, such as analyzing other spatial
and temporal patterns or sediment cores from the river for the presence of microplastics.

PRELIMINARY FINDINGS FOR VITAL RATES OF CHANNEL CATFISH IN POOL 8 IN THE UPPER
MISSISSIPPI RIVER

*Alexandria C. Beezel, Colby G. Gainer, Ethan A. Rutledge, Hae H. Kim, Quinton E. Phelps.

Department of Forestry and Natural Resources, West Virginia University.

Perpetual anthropogenic alterations to the encompassing environment, have imposed deleterious effects on aquatic
ecosystems. When addressing fishes of the Upper Mississippi River, channelization, dams, and loss of floodplain
connectivity have all been reputed as detrimental. In the face of these alterations, thorough understanding of the
population dynamics of individual species is vital in directing efforts of adaptive management. Dynamic rate
functions (i.e., recruitment, growth, and mortality) are the driving forces behind fish populations. Knowledge and
understanding of these vital rates can provide pivotal information that will determine spatiotemporal population-
level changes within the system. Therefore, the importance of understanding recruitment, growth, and mortality are
indicative of a properly managed fishery. Furthermore, Channel Catfish Ictalurus punctatus, while noted for their
longevity are an important species for commercial and recreational fisheries and are of great economic importance
in the Upper Mississippi River. As such, the objective of this study was to quantify preliminary population
dynamics in Pool 8 (Lacrosse, Wisconsin) for channel catfish in the Upper Mississippi River system. Quantification
of this preliminary data for vital rates will provide insight into the remainder of the project, serving as guidance for
future management of the river. channel catfish were collected via hoop net coordinated by the United States Army
Corps of Engineers’ Long-Term Resource Monitoring (LTRM) element. Hoop nets were set at Pool 8 in La Crosse,
Wisconsin in the Upper Mississippi River. The data collected in this study will be valuable in directing adaptive
management schemes that will be favorable among channel catfish and all other fishes in the Upper Mississippi
River.
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HISTORICAL MINING AND WATERSHED-SCALE SEDIMENT CONTAMINATION IN THE GALENA
AND MISSISSIPPI RIVERS

Colin Belby"? Robert Pavlowsky®, Charlotte Peters', and Joan Bunbury*?.

'Department of Geography and Earth Science, University of Wisconsin - La Crosse. “River Studies Center,
University of Wisconsin - La Crosse. *Department of Geography, Geology, and Planning, Missouri State
University.

Mining in the Upper Mississippi Valley Lead-Zinc District was concentrated in the Galena River watershed of
Wisconsin and Illinois, producing 48 million Mg of galena and sphalerite ores from 1820 to 1979. Records indicate
that approximately 170 mines were scattered throughout the 526 km2 watershed. Many tailing piles remain as
pollution sources, with 21% of all remaining tailing piles located within 100 m of a stream, including from some of
the largest mines in the district. The purpose of this study is to quantify the level and spatial distribution of lead
(Pb) and zinc (Zn) in sediments of the Galena River and its Mississippi River confluence zone. In July 2017, stream
bed, bank-top and floodplain sediments were collected for analysis by X-ray fluorescence and inductively coupled
plasma atomic emission spectroscopy of the <2 mm size fraction. The maximum concentrations measured were
1,300 ppm Pb and 14,300 ppm Zn in active channel sediments and 1,600 ppm Pb and 16,500 ppm Zn in recent bank
sediments of the Galena River watershed. More than two-thirds of the channel samples exceeded the probable
effects threshold for toxic effects for sediment-dwelling organisms. Relatively high concentrations of metals
averaging 221 ppm Pb and 1,906 ppm Zn were found in Harris Slough of the Mississippi River. Mississippi River
floodplain and backwater lake sediments reached 280 ppm Pb and 2,000 ppm Zn, and exceeded background
concentrations of 15 ppm Pb and 50 ppm Zn throughout the 60 to 120 cm long cores that were analyzed.
Contaminated floodplain deposits will continue to be a secondary source to the channel by floods, erosion, and
reworking. These results indicate that even though there has been some remediation and 40 years of mining
inactivity, recovery to background levels is slow. Watershed management plans need to consider the role of mine
site inputs, in-transit channel sediment, and bank erosion as long-term sources of metals to the Galena River and
Mississippi River.

ECOSYSTEM RESPONSE TO BIGHEADED CARP HARVEST: ZOOPLANKTON RECOVERY FOLLOWING
THE 2016 AND 2017 UNIFIED METHOD IN THE HMS PITS

Amber E. Blackert!, Samuel S. Leberg", McKayla C. Susen®, Elizabeth E. Dix", Ashley L. Stanley®, Kristopher A.
Maxson®, Alison M. Anderson™?, Andrew F. Casper*

YNllinois River Biological Station, Illinois Natural History Survey. *U.S. Army Corps of Engineers, St. Louis
District.

Bigheaded Carps (Hypophthalmichthys molitrix and H. nobilis) populations have been increasing in the Illinois
River since the 2000s and have caused trophic level effects on the river ecosystem. Previous studies have shown
dramatic declines in zooplankton abundance following Bigheaded Carp invasion. Due to their short generation
times, zooplankton could potentially serve as an indicator of Bigheaded Carp harvest success. In 2016 and 2017 a
rigorous multi-agency harvest effort, called the Unified Method, contracted commercial fishermen to coordinate a
large scale harvest at the Hanson Material Services (HMS) Sand and Gravel Pits near Morris, lllinois. The West pit
is a semi-closed system connected to the East pit by a culvert. Meanwhile, the East pit is fully connected to the
Illinois River. The Unified Method harvest occurred in the West pit but not in the East pit. We sampled
zooplankton at multiple sites within each pit once before and three times after the Unified Method harvest. The
zooplankton response was variable between years and dependent on the taxa being analyzed. The effect of harvest
on zooplankton abundance was significant for naupliar and adult copepods in both years, and significant for rotifers
in 2017, while sample month was significant for all taxa. Our results suggest that the zooplankton taxa with shorter
reproduction cycles (rotifers) may respond more quickly to harvest than those with longer reproductive cycles
(cladocerans).
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QPCR MARKER DEVELOPMENT FOR SENSITIVE AND SPECIES SPECIFIC DETECTION IN EDNA
SAMPLES USING WHOLE MITOCHONDRIAL GENOMES

Katherine Bockrath, Erica Mize, Kyle Von Ruden, Maren Tuttle-Lau, Emy Monroe.

U.S. Fish and Wildlife Service, Midwest Fisheries Center.

Invasive species are detrimental to our native species and targeted detection is critical in preventing its spread
across habitats. Additionally, early detection of species that may be introduced through means such as economic
trade allows for early targeted control, which reduces the monetary cost and potential species loss associated with
the establishment of invasive species and their removal. The detection of invasive species through the collection of
their DNA in environmental samples has become a fast and cost effective means of early detection, but appropriate
marker development is key to successful species detection. Here we demonstrate how very sensitive and species
specific genetic markers are generated for gPCR detection of Grass Carp using whole mitochondrial genomes
generated through next-generation shotgun sequencing. We demonstrate the process of marker development and
testing from genome sequencing to final lab validation and discuss the successes and pitfalls we encountered along
the way.

ESTIMATING AGE-0 LENGTHS OF FISH SPECIES FROM LONG-TERM MONITORING OF THE UPPER
MISSISSIPPI AND ILLINOIS RIVERS

Kristen Bouska.

U.S. Geological Survey, Upper Midwest Environmental Sciences Center.

Within-species, larger age-0 fishes are more likely to survive into the next year as compared to smaller age-0 fishes.
For some species, there is a critical size at which individuals are less vulnerable to predation while for others
increased size reduces the likelihood of starvation during winter conditions. To improve our understanding of age-0
growth patterns, | sought to isolate young-of-year fishes annually based on length frequency distributions. Relying
upon the Upper Mississippi River Restoration Program's Long Term Resource Monitoring (LTRM) element of the
Upper Mississippi River System (1993-2017), | applied Gaussian mixture models to the log-transformed lengths of
individual fishes of species to estimate length of age-0 fish in early fall on an annual basis. Where bimodal length
frequency distributions were found, the mean and standard deviation of the small-bodied mode was used to quantify
age-0 lengths. | analyzed four species (Bluegill, Largemouth Bass, Emerald Shiner, and Bullhead Minnow)
separately across six distinct reaches across a 1200-kilometer gradient of hydrogeomorphic conditions. | plan to use
this information to test our understanding of factors hypothesized to influence age-0 growth within the Upper
Mississippi River and determine how age-0 length influences recruitment dynamics.

FREQUENCY OF OCCURRENCE OF NATIVE PLANKTIVOROUS FISHES IN RELATION TO THE
ESTABLISHMENT OF BIGHEADED CARPS

*Maria S. Brauer', Jennifer M. McBride?, Carol E. Colaninno®, and John H. Chick®. 'Biochemistry and Molecular
Biology, Belmont University. “Department of Anthropology Southern Illinois University - Edwardsville. *Center
for STEM Research, Education, and Outreach, Southern Illinois University - Edwardsville. “Great Rivers Field
Station, Illinois Natural History Survey.

Over time, river systems have gone through natural changes but also endured anthropogenic alterations and
influence. The Upper Mississippi River System (UMRS) has long been an important resource for humans and
fishes. To understand how the UMRS has changed temporally, we explore the river’s fish community compositions
before and after the introduction of Bigheaded Carps (Hypophthalmichthys molitirx and Hypophthalmichthys
nobilis). Carps easily overpopulate and invade backwater lakes, side channels, and main channels, impacting habitat
and food availability of native taxa. Species recorded in archaeological data were compared to ones in modern fish
sampling data to gauge the effect of the bigheaded carp in the UMRS. The archaeological species differed from
modern species in terms of overall absence and presence. The modern data did not show temporal changes with the
introduction of carp compared with post carp periods. Additional analysis such as relative abundance, in addition to
presence/absence may help us further document other factors influencing this data.
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WHITE BASS DEMOGRAPHICS: USING OTOLITH MICROCHEMISTRY ANALYSES TO DETERMINE
RECRUITMENT SOURCES AND SPATIAL PATTERNS OF WHITE BASS IN THE LARGE RIVERS OF
ILLINOIS

*Kennan F. Bruening, Gregory W. Whitledge.

Center for Fisheries, Aquaculture, and Aquatic Sciences, Southern Illinois University.

Large riverine systems contain a large network of variable habitats that fish species utilize throughout their life.
This broad expanse of habitat combined with large volumes of water make sampling larval and juvenile fish
challenging. The result is little being known about recruitment sources for many fish species. Hard structure
microchemistry can be used as an alternative method to identify natal environments. To assess natal environments
and movement of White Bass (Morone chrysops), an otolith microchemistry study is being conducted on the large
rivers of Illinois (Mississippi River, Ohio River, Illinois River, and Wabash River). White bass are being collected
from the four rivers using electrofishing. Differences in the strontium:calcium (Sr:Ca) ratios of the water chemistry
and the white bass otoliths will designate which tributary or river the fish originated. Differences in the
microchemistry across the plane of the otolith will be used to indicate possible movement between the large river
and its tributaries throughout their life. Better understanding the recruitment patterns and demographics of White
Bass may better inform the extent and importance of tributaries to white bass in these systems.

TARGETING INFLUENCES ON URBAN WATERSHED ECOSYSTEM HEALTH THROUGH GEOGRAPHIC
INFORMATION SYSTEMS (GIS) IN SCOTT COUNTY, IA

*Robert Burke and Jenny Arkle.

Augustana College.

Evaluating controls on ecosystem health in urban watersheds is challenged by the quantity of variables that
influence ecosystems and by complex feedbacks between variables. As part of a larger research group, this project
focuses on the application and methodology of Geographic Information Systems (GIS) to help target potential
influences on ecosystem health of the Crow Creek and Black Hawk-Walnut watersheds in Scott County, 1A. Water
quality and biotic data were collected (and are presented) by our aquatic colleagues and include total dissolved and
suspended solids, dissolved oxygen, nutrient data (phosphate, nitrate, ammonia), pH, temperature, biological
oxygen demand, fecal coliform, and metals (As, Hg, and Pb). To help isolate controlling variables, GIS was used to
delineate major subcatchment tributaries and samples were collected along the main channel and tributaries from 10
sites in the Black Hawk-Walnut watershed and from 13 sites in the Crow Creek watershed. Landscape
characteristics were quantified on the subcatchment-scale from available geospatial data including land use, soil,
geology, aspect, slope, and surface imperviousness. Among the most significant findings are the relationships
between the proxies for ecosystem health and the environmental characteristics of land use and surface
imperviousness. The percentage of impervious surface coverage increases considerably downstream from 1.6% to
23.3% in the Crow Creek watershed and from 3.1% to 13.3% in the Black Hawk-Walnut watershed. In both
watersheds, agricultural headwaters transition to urban development near the confluence with the Mississippi River.
Although these changes in land use and surface semi-imperviousness are linear downstream, changes in ecosystem
health correlate better with site-specific conditions. For example, the headwaters of the Crow Creek watershed has
high levels of fecal coliform (2400 CFU/100mL) and ammonia (0.182 mg/L), while the lowest levels (350-540
CFU fecal coliform/100mL; 0.101-0.111 mg NH3/L) are found in the main channel midstream. In addition, the
highest levels of nitrate (3.915-5.060 mg/L) and phosphate (0.952 mg/L) are found as the stream passes through
agricultural and suburban lands. Similarly, in the Black Hawk-Walnut watershed, levels of nitrate and phosphate
increase to 3.708-4.667 mg/L and 0.283-0.491 mg/L, respectively, at sites that are characterized by agriculture.
Overall, these data highlight that downstream changes in proxies for ecosystem health may not be linear and that
relativity small subcatchment tributaries can account for significant changes in ecosystem health.
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INFLUENCE OF HUMAN FISHING STRATEGIES ON FISH COMMUNITIES IN THE UPPER MISSISSIPPI
RIVER SYSTEM

*Courtney A. Camp’, Olivia A. Mullenax?, Carol E. Colaninno®, and John H. Chick®. *Warnell School of Forestry
& Natural Resources, University of Georgia. “Department of Anthropology, University of Minnesota. *Center for
STEM Research, Education, and Outreach, Southern Illinois University - Edwardsville. “Great Rivers Field Station,
Illinois Natural History Survey.

Scholars have proposed a variety of natural and human-induced causes that have led to recent changes in fish
species composition in the Upper Mississippi River System. This study investigates the possible anthropic changes
associated with the changes in human fishing strategies and management practices of commercial and sport fish
species. We conducted this analysis by comparing fish species from archaeological collections with modern fish
monitoring data that includes fishes sampled through large and small hoop and fyke nets from main channel, side
channel, and backwater lake locations. We used these data to examine changes over the past 2,000 years in the
frequency of occurrence of commercial and sport fish species. We found significant differences in community
composition between archaeological and modern time periods (R = 0.0723; p = 0.0002) and the frequency of
occurrence of 70% of commercial and sport fish species increased over time. We suggest that these changes may be
due to improvements in more modern-day fishing technologies and current management practices that promote
commercial and sport fish species and the habitats they depend on.

EFFECTS OF IMPERVIOUS SURFACES ON LEAF DECOMPOSITION RATES OF TWO URBAN
WATERSHEDS

*Rebecca D. Carl*?, *Nelly Gutierrez-Gonzalez', C. Kevin Geedey', and Michael Reisner?.

'Department of Biological Sciences, Augustana College. “Department of Environmental Studies, Augustana
College.

Urban watersheds face challenges to hydrology, water chemistry, and ecosystem processes. One research priority
in this study is to understand how leaf decomposition, an ecosystem processes linked to nutrient and carbon cycles,
changes with urbanization. Variation in decomposition rates can be caused by variation in nutrient concentrations,
invertebrate community structure, water chemistry, and impervious surfaces in the watershed.

We compared Sugar Maple (Acer saccharum) leaf decomposition rates among two watersheds, Crow Creek and
Blackhawk-Walnut, in Scott County, lowa (collected 2018-2019) and Rock Island, IL (collected 2016-2017). Mesh
bags were filled with 5g of dried leaves, and were pinned to the substrate using landscape staples. Bags were
deployed on 21-22 November 2016 in the Rock Island Watershed and 23-24 October 2018 in the Scott County
Watersheds. The Scott County data was collected from 9 sites after approximately 21 days, and the Rock Island
data was collected from 12 sites after 14 days. Leaves were rinsed free of sediment and then oven dried. Mass loss
per bag was used to determine decomposition rates. Water quality samples were taken from each site for >12
parameters. Impervious surface upstream of each site was calculated using Arc-GIS and available geodatabases.
The mean decomposition rates were higher in the Blackhawk-Walnut and Crow Creek Watersheds, 0.065 g/day and
0.061 g/day respectively, compared to the Rock Island Watershed, 0.043 g/day (ANOVA, p-value = 0.004). Rates
were negatively related to levels of arsenic (Pearson r = -0.67, p-value < 0.001), phosphate (r = -0.63, p-value =
0.001), total dissolved solids (r = -0.43, p-value = 0.024), total suspended solids (r = -0.42, p-value = 0.029), the
macroinvertebrate family biotic index (r = -.42, p-value = 0.030), and nitrate levels (r = 0.40, p-value = 0.036).
Decomposition rates were positively related to dissolved oxygen levels (r = 0.48, p-value = 0.015). However,
upstream impervious surface was the most important predictor of decomposition rates and was associated with
substantial decreases in such rates (Linear regression Adjusted R2 = -0.57, p-value < 0.001).

Our findings suggest that these urban watersheds continue to provide important ecosystem services in the form of
carbon and nutrient cycling; however, higher levels of impervious surface are degrading these supporting services.
Future management efforts should focus on low impact development design and practices that disconnect
impervious surfaces from streams.
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EVALUATION OF SAMPLING GEARS AND POPULATION CHARACTERISTICS OF CATFISH IN THE
MONONGAHELA RIVER, WV

*K. L. Chestnut}, Q. E. Phelps’, D. M. Smith? D. I. WellmanZ.

"West Virginia University. West Virginia Division of Natural Resources.

Angler interest in catfishing has increased in West Virginia, specifically in larger rivers such as the Ohio and
Kanawha Rivers. Given the increased interest for catfish, special regulations were recently imposed to enhance and
conserve catfish fisheries on the Ohio and Kanawha Rivers. A large tributary to the Ohio River, the Monongahela
River, is a popular fishing destination and is targeted by anglers for catfish. However, catfish populations have not
been thoroughly evaluated on the Monongahela River, and little is known about the population. The primary
objective of our study was to gain knowledge on catfish population characteristics in the Monongahela River to aid
in future management of this fishery. Secondarily, we sought to develop long-term sampling protocols for Channel
and Flathead Catfish in riverine systems of West Virginia. During 2018, we sampled seasonally using hoopnets,
trotlines, and low frequency electrofishing. In total, 592 catfish were collected, in which 498 were Channel Catfish
and 94 were Flathead Catfish. Length, weight, sex, and age data were obtained from collected individuals. Total
lengths of collected individuals ranged from 189-950 mm for Channel Catfish and 215-1054 mm for Flathead
Catfish. Ages of collected individuals ranged from 2—-32 years for Channel Catfish and 4-35 years for Flathead
Catfish. Additionally, sampling will again be conducted seasonally in 2019. Population characteristics (e.g., relative
abundance, size structure, age structure, growth, etc.) will be modeled to aid future management decisions and
differences in gear success will be evaluated and used to develop sampling protocols. Data collected will be
valuable in guiding future monitoring and management of this and other riverine catfish populations in West
Virginia.

BLUEGILL HABITAT USE IN THE UPPER MISSISSIPPI RIVER

*Kristen L. Chestnut', Ethan A. Rutledge’, Colby G. Gainer', Hae H. Kim", Quinton E. Phelps®, Melvin C.
Bowler®.

'Department of Forestry and Natural Resources, West Virginia University. 2lowa Department of Natural Resources
Mississippi River Monitoring Station.

Anthropogenic modifications to the environment have had damaging effects on the wildlife that depend on those
natural ecosystems. Specific to Upper Mississippi River fishes, channelization, dams, and loss of floodplain
connectivity have all been purported as deleterious. In the face of these habitat modifications, understanding habitat
requirements of individual species is needed to help guide management and restoration efforts. Furthermore,
Bluegill Lepomis macrochirus are an important indicator species that may provide insight to habitat needs of the
broader fish community (e.g., “canary in a coal mine”). Prior research suggests Bluegill require a mosaic of habitats
throughout all life stages (e.g., main channel to backwater connection). As such, the objective of this study was to
identify the habitat needs of Bluegill in the Upper Mississippi River. We evaluated Bluegill habitat use via
electrofishing conducted by the United States Army Corps of Engineers’ Long-Term Resource Monitoring (LTRM)
element. Electrofishing events (n=4,868) were conducted at three field sites (Pool 4 in Lake City, MN, Pool 8 in
Onalaska, WI, and Pool 13 in Bellevue, IA) throughout the Upper Mississippi River from 1993 to 2017. Our results
suggest that Bluegill prefer backwater macrohabitat with shallow water (0-1.5m), low flows (0-.09m/s), and silty
substrates. Management efforts that focus on the preservation of backwater habitat and connectivity to the main
channel should help to sustain Bluegill populations in the Upper Mississippi River. The information garnered in this
study can be used to help direct management efforts that not only favor Bluegill, but also other members of the
Upper Mississippi River fish community.

BATTLE OF THE TITANS: CAN AGGRESSIVE NATIVES HOLD THEIR OWN AGAINST REED CANARY
GRASS (PHALARIS ARUNDINACEA)?

*Olivia M. Clark, Meredith Thomsen, and William Kiser.

Department of Biological Sciences, University of Wisconsin - La Crosse.

Reed Canary Grass (Phalaris arundinacea) is an intruder to the Upper Mississippi River floodplain that dominates
native vegetation under disturbed conditions. Plant diversity and ecosystem quality decrease when Reed Canary
Grass (RCG) is present due in part to its competitive advantage of early spring emergence. We compared fall
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mowing to fall mowing plus a spring herbicide application of water-safe glyphosate, in terms of their effects on the
performance of resident RCG and native plants. Furthermore, we evaluated the survival and growth of competitive
native species planted as plugs in treated plots: Prairie Cordgrass (Spartina pectinata), Fox Sedge (Carex
vulpinoidea), and Sawtooth Sunflower (Helianthus grosseserratus). Compared to mowing alone, mowing plus
herbicide application significantly reduced RCG and preexisting graminoid cover, but increased resident
angiosperm abundance. Community richness was significantly increased in mowed plus herbicide plots compared
to mowed plots (10 vs. 5.4 species detected per plot, respectively). The mowing plus herbicide treatment increased
sunflower plug survival and average heights for all plug species. Comprehensively, Prairie Cordgrass and Fox
Sedge had higher average survival rates of 56% and 42% as compared to Sawtooth Sunflower at 13%. Our results
suggest that managers can lessen RCG dominance in areas with co-existing native species with the use of mowing
plus spring glyphosate, although graminoids may be initially reduced.

SMALLMOUTH BASS HABITAT USE IN THE UPPER MISSISSIPPI RIVER
*Madison C. Cogar, Colby G. Gainerl, Ethan A. Rutledge, Hae H. Kim, and Quinton E. Phelps.
Department of Forestry and Natural Resources, West Virginia University.

Hydro-geomorphological alterations to the Upper Mississippi River (UMR) have changed the overall quantity and
quality of habitat for native fishes. Smallmouth bass are a top-level predator in many riverine systems throughout
the United States, and also in the UMR. Yet, Smallmouth Bass have received little interest in the UMR in regard to
habitat preferences and usage. Understanding habitat needs of Smallmouth Bass could lead to improved
management as well as the overall fish community. Data from the United States Army Corps of Engineers’ Long-
Term Resource Monitoring Element was evaluated to assess Smallmouth Bass habitat use in the UMR, specifically
Lake City, MN (Pool 4) and LaCrosse, WI (Pool 8). From 1993 to 2017, a total of 10,941 Smallmouth Bass were
caught using day electrofishing. In regard to macrohabitat, main channel border macrohabitat had the highest catch
rates of Smallmouth Bass. Smallmouth Bass exhibited less use of side channel borders and backwater
macrohabitats. More specifically Smallmouth Bass tend to concentrate in areas with large substrate, deep depths
and a range of velocity. Information provided in this project can promote a better understanding of the Smallmouth
Bass habitat use, ultimately enhancing management of the entire fish community.

EDUCATIONAL PROGRAMMING IN ARCHAEOLOGY AND ECOLOGY: IMPROVING STEM LITERACY,
CRITICAL THINKING, AND INTERDISCIPLINARITY AMONG UNDERGRADUATE STUDENTS

Carol E. Colaninno, John H. Chick®.

'Center for STEM Research, Education, & Outreach, Southern Illinois University-Edwardsville. *Great Rivers Field
Station, Illinois Natural History Survey.

The Southern Illinois University Edwardsville (SIUE) Center for STEM Research, Education, & Outreach and the
University of Illinois Urbana-Champaign, Illinois Natural History Survey, hosted an intensive (380 contact hours)
interdisciplinary research program for ten undergraduate students in the summers of 2017 and 2018. Funded by the
National Science Foundation Research Experience for Undergraduates, the program’s objectives include promoting
scientific literacy and communication, critical thinking and STEM skills, and archaeological and ecological
interdisciplinarity. We selected students from throughout the United States using a process based primarily on
academic achievement but which also gave preference to first generation students and students from
underrepresented groups in science. Throughout the program, students gained practical experiences conducting
archaeological and ecological field and laboratory research, with evening sessions designed to help the growth and
confidence of students. The program culminated with students creating a research poster and presenting their work
to scholars locally at SIUE and regionally at the MRRC. Using programmatically developed rubrics considering
both critical thinking and STEM understanding, self-administered competency surveys, and items from the National
Assessment of Education Progress and the American Association for Advancement of Science, we found
significant gains in nearly all identified program objectives among students for both years of the program. Students
had significant growth in program specific content, STEM skills and discipline specific skills, STEM critical
thinking skills, and scientific communication skills.
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FISHTRACKS DATABASE AND ARCGIS SURVEY123: A CENTRALIZED APPROACH TO STANDARD
DATA COLLECTION FOR ASIAN CARP TELEMETRY IN THE UPPER MISSISSIPPI RIVER AND OHIO
RIVER BASINS

Jeena Credico®, Travis Harrison?, Marybeth Brey?, Mark Fritts', and Brent Knights®.

'U.S. Fish and Wildlife Service, Midwest Fisheries Center. 2U.S. Geological Survey, Upper Midwest
Environmental Sciences Center.

The FishTracks Database was originally developed by the U.S. Geological Survey and Southern Illinois University
as a platform to archive, analyze, and present acoustic telemetry data for Bigheaded Carp (Hypophthalmichthys
spp.) across the Mississippi River and Ohio River Basins. FishTracks now includes data from multiple state,
federal, and academic partners that are used to map receiver locations, water gage stations, and fish detections.
Additional tools include long-term graphs of fish movements related to environmental conditions (e.g., temperature
or discharge); queryable detection records; and more help features for managing telemetry data. The database aims
to help scientists and managers organize and analyze acoustic telemetry data for improved and prompt management
of invasive species. However, data from multiple agencies increases the amount of data being collected and could
lead to potential reporting errors. By linking the current FishTracks Database with ArcGIS Survey123, we hope to
provide an opportunity to minimize data collection errors and quickly log data. Survey123 can quickly and
effectively record field data on telemetry receiver retrieval and maintenance by leveraging standardized data fields
and barcode technology. Data collected by the Survey123 application is stored on ArcGIS online which can be
accessed and downloaded by other ArcGIS online account holders with permissions. Standardizing data collection
with Survey123 and uploading data to the Fishtracks database provides an avenue for partners to easily share and
maintain telemetry receiver data for management.

GUT CONTENT MASS VS. INDIVIDUAL BODY MASS: IS THERE A PREDICTABLE RELATIONSHIP IN
PREDATORY STREAM FISHES?

*Vanessa M. Czeszynski', Daniel J. McGarvey?, Eric A. Strauss’.

'River Studies Center, University of Wisconsin - La Crosse. ?Center for Environmental Studies, Virginia
Commonwealth University.

Gut contents have been used to understand feeding behavior and to predict trophic position across fish populations.
Gut fullness has received less attention but may be an important indicator of bottom-up regulation. Metabolic
theory predicts that the rate of consumption of energetic resources is a power-law function of body mass. Larger
individuals have lower mass-specific metabolic rates that may allow them to eat less frequently or otherwise utilize
energetic resources more efficiently. This fundamental relationship provides a potential mechanism to link the sizes
of individual fishes and, by extension, population size to the availability of energetic resources. Using predatory
fishes from three different streams located in Washington, Oregon, and California, we tested the hypothesis that gut
fullness is a predictable function of body mass. Sampled fishes were frozen and returned to the lab, where gut
contents were surgically extracted and weighed. Linear regression will be used to determine whether a power-law
relationship exists between gut content mass and body mass, as predicted by metabolic theory. This relationship
will also be compared across study sites to assess whether local environmental conditions influence this
relationship.

DIET COMPOSITION OF BLUEGILL AND YELLOW PERCH IN THREE BACKWATER LAKES IN LOWER
POOL 4 OF THE UPPER MISSISSIPPI RIVER, 2018

Chris Dawald and Steven A. DeLain.

Minnesota Department of Natural Resources, Lake City Field Station.

The purpose of this study was to document diet composition for two common Mississippi River species, Bluegill
(Lepomis macrochirus) and Yellow Perch (Perca flavescens). These species were collected from May 2018
through January 2019 from three lower Pool 4 backwater lakes; Big, Peterson, and Robinson. Spring, summer and
fall samples were obtained using the Long Term Resource Monitoring Element (LTRME) stratified random
sampling design by day electrofishing and winter samples were obtained by ice angling. Overall, 189 Yellow perch
and 61 Bluegill were collected and analyzed for stomach content, age, sex and maturity. Diet content was extracted
by gastric lavage in the spring, summer and fall and stomach removal in the winter. In backwater habitats, a total of
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23 different prey items were recorded for Bluegill and Yellow perch. Overall frequency of occurrence for the top
five prey items in Bluegill diets consisted of unidentified insect remains (20.1%), Trichoptera (10.5%), Gastropoda
(9.7%), Cladocera (8.9%) and Detritus (7.3%). The top five Yellow Perch items included fish (55.1%), Amphipoda
(10.9%), Odonata (10.6%) Decapoda (4.8%) and Gastropoda (4.7%). By using a modification of the Costello
method and multi-dimensional scaling (MDS) we observed that both Bluegill and Yellow Perch feeding occurred to
be generalized between several different prey types from spring through fall. Yellow Perch during winter
specialized in fish consumption (82.3%; mainly age-0 bluegill) and Bluegill prey items consisted of unidentified
aquatic insect remains (53.7%). The change in Yellow Perch feeding habits during the winter months could be
attributed to food availability and could affect recruitment of age-0 Bluegill.

SPATIALLY EXPLICIT MODELLING OF FLOODPLAIN FOREST SUCCESSION: INTERACTIONS
AMONG FLOOD INUNDATION, FOREST SUCCESSIONAL PROCESSES, AND OTHER DISTURBANCES
IN THE UPPER MISSISSIPPI RIVER FLOODPLAIN, USA

Nathan R. De Jager*, Molly Van Appledorn®, Timothy J. Fox®, Jason J. Rohweder", Lyle J. Guyon?, Andrew R.
Meier®, Robert J. Cosgriff*, Benjamin J. Vandermyde®.

U.S. Geological Survey, Upper Midwest Environmental Sciences Center. *National Great Rivers Research and
Education Center. *U.S. Army Corps of Engineers, St. Paul District. “U.S. Army Corps of Engineers, St. Louis
District, >U.S. Army Corps of Engineers, Rock Island District.

Simulation models are often used to identify hydrologic regimes suitable for different riparian or floodplain tree
species. However, most existing models pay little attention to forest successional processes or other disturbances
that may interact with the hydrologic regime of river systems to alter forest dynamics in space and time. In this
study, we introduce a flood disturbance module to the LANDIS-I1I forest succession modelling framework to enable
investigations into how inundation interacts with other disturbances and successional processes to alter floodplain
forest cover and community dynamics. We illustrate the functionality of the model using a case study with multiple
scenarios in the Upper Mississippi River floodplain, USA. We found that model predictions of total forest cover
and the abundance of specific forest community types were generally related to uncertainty in the susceptibility of
different species and age class to inundation. By simulation year 100, increases or decreases in total forest cover
and forest type distributions were roughly proportional to the initial differences in the susceptibility of species and
age classes to inundation. The largest decrease in total forest cover was associated with a scenario that included
disturbance by the Emerald Ash Borer (Agrilus planipennis) and when using susceptibility parameters
corresponding to the weakest flood tolerance. In contrast, changes in the composition of aboveground biomass were
not sensitive to differences in susceptibility, and generally showed shifts toward later successional species with
higher shade tolerance and longer lifespans for all scenarios. Our findings suggest that flood inundation interacts
with other disturbances (e.g., insect outbreaks) and forest successional processes to alter forest abundance,
distribution, and species composition in this system. Our modelling framework should allow for future studies that
examine such interactions in other systems, and in the context of alternative hydrologic scenarios and other
disturbance regimes.

EFFECTS OF WHITE GRUB PARASITE ON ILLINOIS RIVER SPORTFISH FROM THREE DISTINCT
HABITATS

Mason D. Deja’, Andrew T. Wieland', Evan C. Boone?, Levi E. Solomon’, Jason A. DeBoer*, Andrea K. Fritts®,
Mark W. Fritts*, Richard M. Pendleton®, T.D. VanMiddlesworth', and Andrew F. Casper”.

lllinois River Biological Station, Illinois Natural History Survey. 2U.S. Fish and Wildlife Service, Ashland Fish
and Wildlife Conservation Office. 3U.S. Geological Survey, Upper Midwest Environmental Sciences Center. *U.S.
Fish and Wildlife Service, La Crosse Fish and Wildlife Conservation Office.

Differences in habitat quality can influence fish life-history expression, affecting growth, longevity, and body
condition, and often affecting fish health. Posthodiplostomum spp. is a group of trematode parasites that infect the
visceral tissue of freshwater fishes, and are commonly found in centrarchids. These parasites, commonly referred to
as white grubs, utilize a three-host life cycle that includes mollusks, fish, and piscivorous birds. During the fish-
host life stage, the parasite is in the metacercariae stage. In this study, we collected Largemouth Bass, Black
Crappie, and Bluegill from three different locations of the Illinois River: the upper river, lower river, and the
Emiquon Preserve. We selected these species because they are economically important sportfishes found
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throughout the Illinois River. We selected these locations because of differences in geomorphology, water quality,
and aquatic vegetation among the locations. We removed a 0.05-gram sample from the anterior, middle, and
posterior portion of each fish liver, and pressed it between two microscope slides. We then counted white grub
metacercariae using a dissecting microscope. White grub metacercariae abundance was generally greater in bluegill
than in largemouth bass and black crappie, and also generally greater in Emiquon than in the upper and lower
Illinois River. We believe species-specific differences in parasite abundance are associated with diet and habitat
preferences of the three species, and location-specific differences in parasite abundance are associated with
abundance of aquatic vegetation, which is a result of differences in geomorphology and water quality.

COMPARISON OF RESOURCE USE BY INVASIVE BLACK CARP AND NATIVE FISH USING ISOTOPIC
NICHE ANALYSIS

*Hudman S. Evans and Gregory W. Whitledge.

'Center for Fisheries, Aquaculture and Aquatic Sciences, Southern Illinois University.

Black Carp (Mylopharyngodon piceus) is a large, molluscivorous species native to eastern Asia and is listed as an
injurious species under the Lacey Act due to their potential threat to native riverine mollusks. Available evidence
indicates that black carp have become established in parts of the Mississippi River basin. Black Carp clearly present
a potential threat to native mussels as well as other prey, and are a potential competitor for native fish species,
however the true ecological impacts of Black Carp within their invaded range are unclear. The objective of this
study is to compare the trophic resource use by Black Carp and Freshwater Drum in the Mississippi River and its
tributaries, by assessing gut content and stable isotope (N and C) niche overlap of these two species. Results to date
indicate that Black Carp and Feshwater Drum have relatively broad isotopic niches with approximately 50%
overlap when encompassing about 95% of the data using Bayesian ellipses. Additional studies are needed to assess
trophic interactions between Black Carp and native species.

HOW LONG DO MISSISSIPPI RIVER FISHES LIVE?
*Linsey A. Fain, Hae H. Kim, Quinton E. Phelps, Colby G. Gainer, and Ethan A. Rutledge.
Division of Forestry and Natural Resources, West Virginia University.

Fish encompass the highest diversity (>34,000 species) among vertebrates. In North America, temperate freshwater
organism diversity is high. However, anthropogenic impacts have threatened these aquatic ecosystems. The Upper
Mississippi River has over 140 species across a wide breadth of life-history traits. There are a variety of life-history
strategies (e.g., opportunistic) across fishes. Various life-history strategies have a major influence on fish longevity.
Some fish exhibit relatively short life-spans (e.g., coral reef pygmy goby, lives ~60days) while some exhibit
relatively long life-spans (e.g., >200 year old Greenland shark). Age data is important for quantifying vital rates.
Vital rates (i.e., recruitment, growth, and mortality) are important population parameters. The Freshwater Drum,
Aplodinotus grunniens, is a large-bodied Sciaenidae that is native to the Mississippi River. On average, Freshwater
Drum live 6-8 years. Here we report the occurrence of a Freshwater Drum we aged at 43 years old. This fish was
collected by the field personnel at the lowa DNR’s Bellevue office. Long-lived species present unique management
challenges. With long-lived populations, any source of additional mortality can crash populations. Freshwater Drum
is a common fish across the Mississippi River basin. The occurrence of this old individual sheds light on the
longevity of certain Mississippi River fishes. Subsequent care should be placed in managing any long-lived fish
population, regardless of status (i.e., rare vs abundant fishes).

MISSISSIPPI RIVER TURTLE TRAP SUCCESS BASED ON BAITING
*Brianna L. Finnegan and David E. Koch.
Department of Natural and Applied Sciences, University of Dubuque.

We tested the impact of bait on trap success for turtles. Trapping was done at 9-Mile Island in Pool 12 on the Upper
Mississippi River system using hoop nets. Different types of bait used (chicken, fish, and sardines in soybean oil)
were compared to a control trap containing no bait. Trapping was focused in a backwater region of the island. The
two most commonly caught turtle species we were Chrysemys picta (Painted Turtle) and Chelydra serpentina
(Common Snapping Turtle). We found that Chrysemys picta were caught more often in sardine-baited traps, while
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Chelydra serpentina preferred fish. Of note, we captured a single Apalone mutica (Smooth Softshell Turtle) which
appears to be a first record for Dubuque County, lowa.

ASSESSING ZOOPLANKTON COMMUNITY DYNAMICS IN THE UPPER MISSISSIPPI RIVER, LA
CROSSE, WI

*Elista Fisher, Gretchen Gerrish, Suzanne Ryan, Doug Appel, and Mark Fritts.

University of Wisconsin - La Crosse.

The Upper Mississippi River is a highly dynamic and unique system, characterized by the transformation from a
braided network upstream to a channelized high-flow system downstream. The braided regions of the river tend to
have lower flow and provide a greater variety of habitat for riverine fauna such as zooplankton, whereas highly
channelized areas have a higher flow rate and less diversity of habitat. We evaluated the zooplankton community
composition across Upper Mississippi River latitudes and habitats. Pool 8 exhibits the characteristics of a
heterogeneous braided river, while Pool 13 is highly channelized and exhibits greater homogeneity. Zooplankton
samples were taken in Pools 8, 10, and 13 of the Mississippi River at three different habitat types in the Mississippi
River ecosystem. Collected cladocerans, copepods and rotifers were counted and identified to compare the
zooplankton community assemblages between backwater, main channel, and thalweg habitats. Higher densities of
zooplankton were found in backwater habitats and habitat type explained more variation in zooplankton community
assemblage than latitude. Zooplankton provide an essential link between primary producers and secondary
consumers such as larval fish and aquatic invertebrates that support higher trophic levels of the food web and
sustain the river’s fisheries. Understanding zooplankton populations can help when predicting potential shifts in
ecosystem dynamics at higher trophic levels.

EVALUATING UPSTREAM PASSAGES AND CHALLENGES BY BIGHEADED CARP AT A MISSISSIPPI
RIVER HIGH-HEAD DAM

Andrea Fritts*, Brent Knights', Amanda Milde’, Sara Tripp?, Kyle Mosel®, and Ann Runstrom?.

U.S. Geological Survey, Upper Midwest Environmental Sciences Center. ?Missouri Department of Conservation.
®U.S. Fish and Wildlife Service.

Bigheaded Carp (Hypophthalmichthys spp.) populations continue to expand their range in North America,
necessitating efforts to limit the spread and establishment of reproducing populations. Potential control measures
include the installation of deterrents (e.g. electric, sound) and targeted harvest to diminish pressure on these
deterrents. Mississippi River Lock and Dam 19 is a high-head dam that represents a “pinch-point” because the gates
are never open and passage through the lock chamber is the only means by which fish can complete upstream
migrations. As such, L&D 19 represents a location that could be a pivotal control point for minimizing the spread
of invasive species in the Upper Mississippi River. Our objectives were to 1) use an acoustic telemetry array around
the lock to study the timing (i.e. seasonal and diel) and behavior of Bigheaded Carp movements within this system,
2) evaluate the relationship between fish presence in the array (challenges) and environmental factors (e.g. flow,
temperature, barge passages), and 3) relate fish passage events through the lock to operations of the lock for river
traffic. Acoustic transmitters were surgically implanted into 66 Silver Carp and 53 Bigheaded Carp and an acoustic
receiver array was deployed in the downstream lock approach. Additional receivers were deployed in and above the
lock chamber to detect successful upstream passages. From March through November of 2017, 21 Silver Carp and
14 Bigheaded Carp were detected in the array, of which 2 silver and 6 bighead completed successful upstream
passages through the lock. Successful upstream passages occurred with the upstream lockage of a 12-15 unit barge,
followed by the downstream lockage of another barge. These data will be used to design and evaluate the potential
effectiveness of a deterrent in this location.

31



BIOTIC AND ABIOTIC FACTORS INFLUENCING SILVER CARP EARLY LIFE HISTORY

*Colby G. Gainer', Hae H. Kim*', Ethan A Rutledge’, Quinton E. Phelps’, David Weyers?, Sara J. Tripp®

'Division of Forestry and Natural Resources, West Virginia University. “Missouri Department of Conservation, Big
Rivers Field Station.

Survival during early life structures population demographics. Numerous studies have demonstrated that riverine
fishes are prone to variable early life survival and recruitment. 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, early life history has not been
evaluated. Thus, we examined relative abundance, growth rates, hatch timing, and mortality of age-0 Silver Carp.
We used data collected in mini-fyke nets by the Long Term Resource Monitoring element in three upper
Mississippi River reaches. A total of 154,092 age-0 Silver Carp were captured, ranging from 7.5-170 mm. Catch
per unit effort ranged from 0-107 fish/net with an overall average of 11.86 (0.4) fish/net. Growth rates ranged from
0-1.81 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 and averaged 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. Baseline demographic knowledge will aid managers in controlling
and limiting Asian carp spread throughout the Mississippi River Basin.

GEAR SPECIFIC CATCH RATES AND SIZE STRUCTURE OF CHANNEL CATFISH IN THE UPPER
MISSISSIPPI RIVER

Colby G. Gainer and Quinton E. Phelps.

Division of Forestry and Natural Resources, West Virginia University.

Channel Catfish are important to the Upper Mississippi river in many ways (i.e., ecologically, commercially and
recreationally). The dynamic rate functions (recruitment, growth and mortality) of the population is of upmost
importance to properly manage the species, yet gear type can influence vital rates (e.g., size or age selectivity). We
evaluated the effectiveness of three commonly used gears for sampling Channel Catfish in the Upper Mississippi
River. Sampling was completed using day electrofishing, baited 37mm hoopnets (large hoopnet) and baited 18 mm
hoopnets (small hoopnet). A total of 65,222 Channel Catfish were caught from 1993 to 2017. Preliminary data
suggests that the Channel Catfish catch rates were lowest using day electrofishing while hoopnet catch rates were
higher. Furthermore, hoopnets collected a broader size distribution of Channel Catfish in comparison to day
electrofishing. As such, hoopnets should be used to evaluate channel catfish vital rates in the Upper Mississippi
River.

SPATIAL AND TEMPORAL PATTERNS OF BIGHEADED CARP DENSITY IN THE UPPER ILLINOIS
RIVER: A TOOL TO INFORM REMOVAL EFFORTS

*Michael A. Glubzinski, David P. Coulter, Gregory W. Whitledge.

Southern Illinois University.

Bigheaded Carps (Hypophthalmichthys spp.) have invaded much of the Illinois River, with their invasion front
currently located in the Dresden Island pool, approximately 75 km from Lake Michigan. In an effort to prevent
further upstream movements, contracted harvest takes place in the upper Illinois River to diminish population
abundance. Due in part to this effort, bigheaded carp density at the invasion front has declined since 2012.
However, maximizing harvest becomes challenging at low abundances. Identifying areas within pools where carp
congregate could augment removal efficiency, but these areas may change throughout the year due to the dynamic
nature of large rivers. This study sought to quantify spatial and temporal patterns of Bigheaded Carps density in the
upper pools of the Illinois River and determine if these patterns were related to environmental conditions.
Hydroacoustic surveys were conducted every other month from March-November in 2017 and 2018 to estimate
bigheaded carp density throughout Dresden Island and Marseilles pools. Simultaneously, water quality
measurements including temperature, dissolved oxygen, depth, and chlorophyll-a concentration were collected.
Hydroacoustic results indicate low densities of bigheaded carps in main channel habitats, and highly variable usage
of backwater habitats throughout the year. Initial analyses suggest main channel discharge, depth, and chlorophyll-a
concentration may help explain Bigheaded Carps spatial and temporal patterns within a pool. These results will be

32



useful as a means to inform locations of contracted harvest in the upper pools of the Illinois River, and to aid in
understanding Bigheaded Carps habitat usage.

AS THE SEASONS CHANGE...SO TOO DO THE SMALL MAMMAL RESERVOIRS FOR LYME DISEASE:
AN OVERWINTER ASSESSMENT OF PEROMYSCUS MICE AND BORRELIA BURGDORFERI IN AN
EASTERN IOWA NATURAL AREA ALONG THE MISSISSIPPI RIVER

*Bryan Gramajo, Kelly A. Grussendorf, and Gerald L. Zuercher.

Department of Natural and Applied Sciences, University of Dubuque.

For the past three summers, small mammals have been surveyed at Mines of Spain Recreation Area along the
Mississippi River (Pool 11) to assess the prevalence of the Lyme Disease-causing bacteria, Borrelia burgdorferi.
This project sought to evaluate over-winter abundance patterns in Peromyscus mice at the park and determine
whether prevalence of the bacteria remains at similar levels as seen in summer assessments. Our two null
nypotheses were 1) there would be no seasonal differences in abundance of Peromyscus, and 2) there would be no
seasonal differences in the prevalence of B. burgdorferi in captured mice. We caught small mammals in two
habitats (forest and prairie) using Ugglan multiple-capture live-traps from October 2018 until late spring 20109.
Twenty traps were set in each habitat to allow comparison to summer trapping efforts. Several patterns have
emerged from the trapping results. Significant declines in abundance of Peromyscus have been documented in both
forest and prairie sites compared to summer results. This result is not surprising as overwinter survivorship has
been documented to decrease in multiple small mammal species living in seasonal environments. Forest
Peromyscus abundance is significantly higher than prairie abundance during the overwinter period. Finally, a shift
in the sex ratio occurred as trapping transitioned from fall to winter. Males were significantly more abundant
during fall while females were more abundant during winter. These results clearly reject null hypothesis #1. A
blood sample was obtained from the caudal vein at the base of the tail and subsequently tested for presence of B.
burgdorferi via molecular analyses. Final results from molecular analyses will shed light on null hypothesis #2.

SMALL MAMMAL BIODIVERSITY IN GARVIN HEIGHTS (WINONA, MN)
MacKenzie C. Hanson, Mallorie L. Lynn, Joey Coleman, Dr. Amy Runck.
Department of Biological Sciences, Winona State University.

Small mammal biodiversity is important for proper ecological functioning of savanna and prairie habitats. The
Garvin Heights Natural Area (Winona, MN) is being restored to its native habitats of bur oak savanna and dry bluff
prairies by using goat browsing, prescribed fire, selective cutting, and chemical treatment of invasive plants. In
order to document small mammal diversity, a mark-recapture method was used in 2017 and 2018 to survey the
unrestored and restored prairie habitats, as well as the unrestored and restored savanna habitats of the Garvin
Heights Natural area. Diversity was low, with only Deer Mice (Peromyscus spp.) and a single Northern Short-tailed
Shrew (Blarina brevicauda) observed. We used mitochondrial DNA barcoding on Peromyscus spp. hair samples to
determine how deer mice in this part of the Driftless Region are genetically related to other North American
populations.

1,2, EYES ON YOU: USING ROVS TO CONNECT COLLEGE STUDENTS WITH AQUATIC
ENVIRONMENTS

Laurie K. Harmon and Shea Lawrence.

University of Wisconsin - La Crosse.

Research suggests technology is impacting the way people interact with public lands. In the past decade, our
interaction with natural resources has evolved. At the same time we are seeing the growth of modern entertainment
technology such as television, video games, social media, internet, and other electronic technology we are also
experiencing a decline in National Park visitation. Pergams & Zaradic (2006) suggested technology is a major
contributor to this loss of interest in natural areas. Concurrently, Louv (2008, 2012, & 2016) popularized writings
describing changes in how we interact with the outdoors from a past that included a fair amount of outdoor activity
to little interaction by the youth of today. The purpose of this poster is to discusses the role remotely operated
technology may play in rebuilding our relationship with the natural world, specifically, aquatic resources. The
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technology used was an underwater Remotely Operated Vehicle (ROV). The unit used in this study weighs less
than 15 pounds, has two video cameras, a manipulator, vertical and horizontal thrusters, lights, and can dive to
500°. It is operated by a pilot on the water surface or from shore and is tethered to a power source. From 2014-
2018, approximately 180 undergraduate college students participated in half-day 3-part course workshops at Goose
Island as part of their Environmental Ethics, Outdoor Recreation, and Natural Resources course in a Recreation
Management undergraduate program. Students rotated through three stations: Dead Poet’s Society (solo activity -
students to reflect on their relationship with the Mississippi River); Who’s Home Is It? (group activity - students to
explore the land-based habitat resources in the area and results of human intervention); and Exploring Places (team
activity - students to explore Mississippi River backwaters with an ROV to discuss habitat, roles of technology in
aquatic resource management, and recreation connections). Findings suggest using the ROV enriches students’
understanding of the Mississippi River ecosystem. For many students, this is their first experience with the river.
Seeing it from an “insider’s perspective” [Imay inspire them to consider how their behaviors interact with and affect
the river ecosystem. Workshop reflection narratives suggest that upon completion, they consider the river
ecosystem differently than previously. In this poster, we will elaborate on specific products of the workshop
experience, explain how using the ROV as tool facilitates intimate engagement with the Mississippi River, and
discuss the role these outcomes may play in Mississippi River visitor management.

CHALLENGES TO RESTORING NATIVE PRAIRIE NATURAL AREAS IN URBAN AREAS: INVASIVE
GRASSES AND FORBS DOMINATE UN-MOWED AREAS OF CITY PARKS

*Matthew D. Harrington and *Sierra N. Kindley.

Department of Environmental Studies, Augustana College.

Historically, prairie ecosystems were widespread and dominant across much of Illinois. They created unique
ecological refuges for a biologically diverse array of animals and plants. Today, of Illinois” former high-quality
prairie, only 0.01% survives (Critical Trends Assessment Project, 1994). The encroachment of agricultural lands
and city expansion has decimated and fragmented the once prevalent prairie. Unlike forests, the total biomass of
prairies is almost entirely underground. This allows prairies to absorb considerable amounts of moisture, limiting
erosional damage from heavy water flow and minimizing flood damage. The City of Rock Island has shifted
management to restore some areas of urban parks to natural areas, including many currently mowed grassy areas. In
summer of 2018, the city halted mowing of some areas of all parks. The purpose of this study was to conduct a
species inventory of grasses, forbs, and shrubs in un-mowed areas of three parks (Lincoln, Longview, and McKay)
to determine if native species were re-establishing. Invasive grass species dominated the un-mowed areas,
representing more than 90% of the vegetation biomass. The most abundant species were Foxtail Grass (Alopecurus
pratensis), Quack Grass (Elymus repens), Bottlebrush Grass (Elymus hystrix), Sand Burr (Cenchrus spp.), and
Nimblewill (Muhlenbergia schreberi). White Aster (Symphyotrichum ericoides) was the most dominate forb. Non-
native forbs were widely distributed throughout the un-mowed areas, but in low abundance. Native forbs, such as
Goldenrod (Solidago spp.), Buckwheat (Eriogonum spp.), and Horseweed (Conyza canadensis) were very rare. The
un-mowed areas primarily consisted of 32 species of grasses and forbs. Of these species, 16 were non-native or
introduced, 13 were native, and 3 were indeterminate. Many of the non-native species encountered are either
ruderal annual or stress-tolerant perennial grasses. The short reproductive cycle and high seed production of the
ruderal invasives enables them to quickly spread across the parks. In addition, these invasive plants have no natural
predators or competitors, thus allowing them to flourish. The perennial invasive grasses rapidly develop extensive
root systems and quickly dominate sites in the absence of mowing via vegetative reproduction. Our findings
suggest that restoring natural areas dominated by natives will require more intensive management than just halting
mowing. Seeding of natives with site-specific seed mixes and proper site preparation will be key to encouraging
native prairie establishment. Post-planting management including first-year mowing and subsequent prescribed
burning will also be necessary to maintain and enhance the resilience of the restored sites.
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MULTIYEAR STUDY TO DETERMINE TICK-BORNE PATHOGENS ALONG THE MISSISSIPPI RIVER IN
RODENTS AND TICKS

*Taline M. Holman, Thomas J. Scroggsl, Brianna L. Finnegan, Alec B. Rutherford, David E. Koch, Gerald L.
Zuercher, and Kelly A. Grussendorf.

Department of Natural and Applied Science, University of Dubuque.

Though Lyme disease is primarily known as a disease of the northeast, it continues to increase throughout the
Midwest. There has been a significant increase in the number of reported cases in recent years in the state of lowa.
In 2015, Dubugue County ranked third in lowa for Lyme cases, only behind Johnson and Linn counties. To get a
better understanding of the prevalence and transmission of B. burgdorferi in eastern lowa as well as the factors
contributing to the prevalence of the disease we carried out trapping of forest-based ground-dwelling rodents and
dragging methods to collect ticks to determine their exposure rates. A pilot study was conducted in 2016 where
84% of captured rodents carried 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 2017, 91 rodents were captured from four different locations and included P. leucopus, P. maniculatus,
Microtus pennsylvanicus (Meadow Vole) and Zapus hudsonius (Meadow Jumping Mouse). The prevalence of B.
burgdorferi was determined and found to vary at different locations, ranging from very low (4%) to very high
prevalence rates (86%). During summer of 2018 we expanded the study to eight different sites in hopes to
determine correlating factors of the previous year’s low and high prevalence rates of B. burgdorferi. From these
eight sites we trapped a total of 260 small rodents including P. leucopus, P. maniculatus, M. pennsylvanicus and
Microtus ochrogaster (Prairie Vole). Molecular analysis is currently being carried out to determine the prevalence
of B. burgdorferi from the collected samples. Each year’s results will be compared to the first year as a basis and
analysis will be done to correlate ecological factors influencing the habitat of captured rodents and ticks. We will
also be comparing sites based on their geographical distance to the Mississippi River as well as the watersheds that
they are in. This project will allow for us to determine the prevalence of the B. burgdorferi in lowa rodents and
ticks, and will also provide information about the role habitat plays in the spread of this infectious disease.

AQUATIC VEGETATION AND FISH COMMUNITY COMPOSITION IN THE ANTHROPOCENE

*Alexander C. Huaylinos', Hunter C. Ridley?, Carol E. Colaninno®, John H. Chick®. 'Department of Anthropology,
The City College of New York. 2Environmental Science and Geography, Augustana College. *Center for STEM
Research, Education, and Outreach, Southern Illinois University - Edwardsville. “Great Rivers Field Station, Illinois
Natural History Survey.

Human modification to the Upper Mississippi River System (UMRS) has reduced levels of aquatic vegetation,
especially within the lower reaches. This habitat change has the potential to shift fish community composition,
particularly for planktivorous species because plankton tends to be less abundant in habitats where aquatic
vegetation is dominant. The purpose of this research is to determine if fish community composition changed over
time based on the distribution of aquatic vegetation in the upper and lower reaches of the UMRS, and if aquatic
vegetation levels influenced the frequency of occurrence of planktivores in archaeological and modern samples. We
expected fish communities in upper modern reaches to closely resemble archaeological communities and the
frequency of occurrence of planktivores to be greater in lower reaches than upper. Our ANOSIM results showed
significant difference in fish community composition between upper and lower reaches for modern data (R = 0.694;
P =0.0001) and that archaeological communities differ from both upper (R = 0.672; P = 0.0001) and lower (R =
0.751; P = 0.0001) modern reaches. Planktivores did not occur more frequently in lower modern reaches, contrary
to our expectations. Our results do not indicate the community composition in the upper modern reaches is more
similar to archaeological samples relative to lower modern reaches. Other environmental and anthropogenic factors
also contribute to fish community composition in the UMRS and should be explored in future studies.

LONICERA MAACKII INVASIONS IN URBAN TEMPERATE HARDWOOD FORESTS
*Abby Huffman.
Augustana College.

Prior to European settlement in North America, open-canopy oak-hickory dominated forests, oak savannahs, and
tallgrass prairies dominated the Midwest. A disturbance regime consisting of high frequency but low severity fires
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maintained these ecosystems. Since European settlement, fire suppression has driven the transition to mesic-
dominated ecosystems, where shade-tolerant, competitive species dominate. Alterations of natural disturbance
regimes can increase the establishment of invasive species that can take advantage of increased resource
availability. Lonicera maackii (Amur Honeysuckle), is an invasive shrub that has quickly invaded temperate,
hardwood deciduous forests of the United States. Invasions have been especially rapid in urban areas characterized
by habitat fragmentation and disturbance. The purpose of this study was to assess the diversity and structure of the
mature, sapling, and invasive shrub communities of remnant natural areas in two parks in the City of Rock Island,
Illinois. Seventeen sample sites were assessed in the Fall of 2018. Six of the sites were located in Lincoln Park and
eleven of the sites were divided between north and south units of McKay Park. Point-centered quarter method was
used to characterize the communities and the line point intercept method was used to measure herbaceous and
ground cover. ArcGIS and geospatial data were used to calculate a soil moisture index and assess the levels of
urbanization (% impervious surface) and other land uses adjacent to the parks. Correlations using SPSS were used
to examine relationships between L. maackii cover and the diversity of the mature and sapling communities.
Honeysuckle was the most common invasive shrub found in Lincoln Park with an absolute density of 136
individuals/Ha. Honeysuckle was also the most common invasive shrub found in McKay Park with an absolute
density of 1550 individuals/Ha in McKay North and 2500 individuals/Ha in McKay South. There is a strong
negative relationship between invasive shrub density and species richness of sapling (r-square = 0.95) and mature
(r-square = 0.78) tree communities. Invasive shrub density also had a strong positive relationship with bare soil
cover (r-square = 0.75). Our findings strongly suggest that high invasive shrub densities at McKay Park are limiting
recruitment of even mesophytic tree species, while at Lincoln Park the invasive shrubs are not limiting this
recruitment yet. The soil moisture index for the parks suggests that many of the natural areas are highly productive
sites. Future management efforts should focus on reducing invasive shrub densities to slow down the progress of
mesophication.

SPATIAL AND TEMPORAL PATTERNS OF LARGE WOOD DISTRIBUTION AND ASSOCIATION WITH
FISH COMMUNITY COMPOSITION IN THE UPPER MISSISSIPPI RIVER

KathiJo Jankowski*, Molly Van Appledorn®, Kaija Gahm?, Serenity Budd®, Roger Haro*, Barbara Bennie*, Doug
Burnham®, Richard A. Erickson’.

U.S. Geological Survey, Upper Midwest Environmental Sciences Center. Yale University. *Vassar College.
*University of Wisconsin - La Crosse.

Large wood plays important geomorphic and ecological roles in streams and rivers and has been widely used as a
restoration tool. Changes to floodplain land use and historic wood removal have altered wood dynamics in fluvial
systems globally, but we know surprisingly little about the distribution and ecological role of large wood in the
Upper Mississippi River System (UMRS) and other great rivers. We analyzed a long-term dataset of wood
occurrence across six reaches of the UMRS collected by the fisheries component of the Upper Mississippi River
Restoration program’s Long Term Resource Monitoring element to assess temporal and spatial patterns in wood
distribution and association with fish communities. We evaluated temporal trends in wood occurrence across river
reaches, spatial patterns of wood occurrence with river hydrogeomorphology, and fish species associations with
wood across pools and aquatic areas. Significant declining trends in wood occurrence was observed in some river
reaches. There were strong relationships between wood presence and aquatic habitat type, water depth, and wing
dam or revetment presence, indicating that wood transport- and source-related variables as well as the distribution
of river infrastructure are important to understanding wood dynamics in great rivers. Fish species abundance,
richness, and diversity were significantly higher where large wood was present, but this association varied by
habitat type. Centrarchids (sunfish family) showed the strongest preference for large wood relative to other groups
we analyzed. Our results suggest that large wood may be a useful restoration tool in the UMR due to its ecological
impact on fish communities, but hydrogeomorphic factors should be considered when evaluating its potential
effectiveness and longevity for restoration.
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EVIDENCE OF THE URBAN STREAM SYNDROME IN THREE WATERSHEDS IN THE QUAD CITIES
*Ryan C. Johnson, and Michael D. Reisner.
Upper Mississippi Studies Center, Augustana College.

The most commonly found symptoms of the urban stream syndrome include a flashier hydrograph, elevated
concentrations of contaminants, altered channel morphology, and reduced biotic diversity. The drivers of these
symptoms are associated with urban stormwater runoff delivered to streams by hydraulically efficient drainage
systems, combined or sanitary sewer overflows, legacy pollutants, and connected impervious areas.

The goal of this project was to assess the health of three urban watersheds in Scott County, IA and Rock Island
County, IL: Crow Creek and Blackhawk-Walnut in lowa and an unnamed watershed within the city limits of Rock
Island. Sampling was conducted at 10 sites in Blackhawk-Walnut, 13 sites in Crow Creek, and 21 sites in the Rock
Island watershed. Data collection in the Rock Island watershed occurred during 2016—2017 and 2018-2019 in the
lowa watersheds. We collected data on a diverse array of parameters. We used Arc-Gls and available geospatial
data to characterize watersheds upstream of each sampling site. With the exception of ammonia, BOD, and mercury
(ANOVA, p-values = 0.281, 0.738, and 0.070 respectively), all water quality parameters differed across the three
urban watersheds. The Rock Island Watershed had the highest levels of fecal coliform (2376 colonies/100 mL of
water), TDS (791 ppm), TSS (851 ppm), phosphates (1.16 ppm) and lowest levels of dissolved oxygen (69.1%), pH
(7.89), but lowest nitrate levels (1.70 ppm) (Bonferroni adjusted confidence intervals). The Blackhawk-Walnut
Watershed had the highest levels of dissolved oxygen (95.1%) and pH (8.08) and lowest levels of TDS (548 ppm)
and phosphates (0.27 ppm). The Crow Creek Watershed had the highest levels of nitrates (5.06 ppm) but lowest
levels of TSS (407 ppm) and fecal coliform (1515 colonies/100 mL of water). Arsenic and lead levels were highest
in the Rock Island Watershed (11.9 ppm and 3.6 ppm respectively) and lowest in Blackhawk-Walnut Watershed
(both < 1.0 ppm). After controlling for discharge, impervious surface was the most important predictor of
downstream water quality for nearly all parameters. It was associated with increasing levels of TDS (R2 = 0.45, p-
value < 0.001); phosphates (R2 = 0.58, p-value < 0.001); fecal coliform ((R2 = 0.06, p-value = 0.09); arsenic (R2 =
0.71, p-value < 0.001); and lead (R2 = 0.15, p-value < 0.006); and decreasing levels of dissolved oxygen (R2 =
0.57, p-value < 0.001). It was associated with decreasing levels of nitrates (R2 = 0.33, p-value < 0.001) and
mercury (R2 = 0.10, p-value < 0.020).

HABITAT VARIATION IN INVASIVE ORIENTAL BITTERSWEET VINE (CELASTRUS ORBICULATUS) IN
EASTERN IOWA, (MINES OF SPAIN RECREATION AREA, DUBUQUE COUNTY)

*Benjamin W. Juran and David E. Koch.

Department of Natural and Applied Sciences, University of Dubuque.

Oriental Bittersweet vine (Celastrus orbiculatus) is an invasive species that has recently crossed the Mississippi
River and spread into eastern lowa. Oriental Bittersweet Kills trees by growing around a tree trunk and subsequently
strangling the tree as it grows larger. We surveyed transects in the Mines of Spain Recreation Area for Oriental
Bittersweet, other vines, and tree species. We found that there were habitat differences in where the oriental
bittersweet was more and less prevalent. These differences involved both tree species composition and landscape
features.

BAT ACTIVITY PATTERNS DECLINE AND SHIFT IN NORTHEASTERN IOWA
*Gemma L. Keegan and Gerald L. Zuercher.
Department of Natural and Applied Sciences, University of Dubuque.

As part of a long-term bat monitoring program at Effigy Mounds National Monument in northeastern lowa,
acoustic detectors have been established at multiple permanent locations. Detectors at three sites have been
recording continuously since early 2016. Seven species have been documented in the park via acoustic detection as
well as mist-net surveys: Eptesicus fuscus, Lasionycteris noctivagans, Lasiurus borealis, Lasiurus cinereus, Myotis
lucifugus, Myotis septentrionalis, and Perimyotis subflavus. Results from May and June of 2016 were compared to
results from May and June of 2018 to determine the extent of change to the bat community after impacts of white-
nose syndrome (WNS) were detected during 2017. This time period corresponds to post-hibernation activity and the
presence of migratory species. The number of bat calls recorded in 2018 represented a 72% decrease compared to
2016. Decreases were observed in four species: Lasiurus borealis (94%), M. lucifugus (84%), M. septentrionalis
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(89%), and P. subflavus (71%). However, increases in call activity were detected in three species: E.
fuscus/Lasionycteris noctivagans (combined = 47%) and Lasiurus cinereus (152%). A Chi-square test confirms that
species activity in 2018 differed significantly from the species activity in 2016 (x* = 40,392.76; d.f. = 5, p < 0.001).
These results echo the patterns observed across the mid-west United States with WNS-affected species (Myotis spp.
and Perimyotis subflavus) experiencing significant declines. The dramatic decrease of call activity by Lasiurus
borealis is puzzling and requires further investigation.

LARVAL DRIFT SAMPLING FOR SCAPHIRHYNCHUS STURGEON IN THE MISSISSIPPI AND MISSOURI
RIVERS

*Hae H. Kim', Kevin J. Haupt?, Quinton E. Phelps', Donovan Henry?, and Sara J. Tripp®.

'Division of Forestry and Natural Resources, West Virginia University. 2U.S. Fish and Wildlife Service, Carterville
Fish and Wildlife Conservation Office. *Missouri Department of Conservation, Big Rivers and Wetlands Field
Station.

Larval fish sampling can provide insight into early life vital rates, abundance, and drift dynamics. In riverine
environments, larval fish drift dynamics may influence early-life survival. Further, field and lab studies have shown
that drift dynamics vary across species. Thus, information during this life stage is imperative for proper
conservation and management of riverine fishes. However, successfully sampling larval fishes in riverine
environments presents various challenges (e.g., spatial and temporal coverage and sampling effectiveness). As it
relates to Scaphirhynchus sturgeon, these challenges are exasperated when targeting larvae in fast flowing reaches
of the Missouri and Mississippi rivers. Prior research suggests that Scaphirhynchus sturgeon are benthic post-hatch.
Our objectives were to determine drift dynamics and origin of Pallid Sturgeon in the Missouri River, Middle
Mississippi River, and Upper Mississippi. We sampled in river reaches above and below the confluence of the
Misssouri River, above chain of rocks and below chain of rocks on the middle Mississippi. We employed two 1000-
pum mesh, rectangular framed-nets off both sides of the boat. Weights (45kg) were affixed to the bottom of each net,
to keep nets upright. Additionally, flow-meters were affixed to the mouth of the nets to measure volume of water
filtered. Nets were deployed from the boat via an electric winch. Sampling commenced in mid April and ended in
late June. Overall, approximately 3,500 larval drift samples were collected during the study period. Preliminary
results indicate we have captured drifting Scaphirhynchus sturgeon throughout the water column (i.e., surface,
middle, and bottom) at all river reaches. To this end, employing larval drift nets throughout the water column may
provide additional insight into Scaphirhynchus sturgeon life history that will inform conservation and management
of these species.

HEPATOTOXICITY OF SIMVASTATIN AND ACETAMINOPHEN IN FEMALE FATHEAD MINNOWS
(PIMEPHALES PROMELAS)

*Qlivia Kulaszewicz', Logan Keding', Heiko Schoenfuss?, and Tisha C. King-Heiden'. *Department of Biology,
University of Wisconsin - La Crosse. 2Aquatic Toxicology Laboratory, St. Cloud State University.

Pharmaceuticals have recently become an emerging contaminant of concern in aquatic environments. Simvastatin
and acetaminophen are both commonly prescribed human medications that are known to damage the liver. Both
medications have recently been detected widely in aquatic environments, and it is possible that aquatic organisms
may experience the same pharmacodynamic effects. The purpose of this project was to use histopathological and
physiological markers to assess whether they cause hepatotoxicity in adult fish. Female Fathead Minnows were
exposed to sublethal concentrations simvastatin alone or to a combination of simvastatin and acetaminophen via
flow through water-borne exposure for 3, 6, or 9 days. Histopathology of the livers along with impacts on the
hepatosomatic index and blood glucose levels were used to establish dose-dependent hepatotoxicity. Our data
indicates that these compounds do in fact damage the liver of fathead minnows, and we discuss our findings with
respect to potential impacts these kinds of pharmaceuticals could have on wild fish populations.
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MEDICAL WASTE CAUSING PROBLEMS ON A MICRO SCALE: THE IMPACT OF ANTIBIOTICS ON
THE METABOLIC PROCESSES OF DAPHNIA PULICARIA

Camryn A. Larson’, Bret L. Coggins®.

'River Studies Center, University of Wisconsin - La Crosse. “The Department of Biological Sciences at Notre
Dame.

The introduction of antibiotics into our freshwater bodies through medical waste has probable negative effects on
the freshwater biota. The antibiotic trimethoprim is known to have detrimental impacts on the living microbiota
living inside the guts of Daphnia, but not much is known about the extent to which this antibiotic indirectly harms
Daphnia hosting the microbes. It was hypothesized that Daphnia raised in higher antibiotic concentrations would
have negatively affected metabolic processes. To test this, hatch rate and algal clearance was measured in Daphnia
pulicaria under control conditions and trimethoprim concentrations of 0.25 mg L-1, 0.75 mg L-1, 1.25 mg L-1, and
2.0 mg L-1. Also, body lengths of D. pulicaria were measured for the control and the 2.0 mg L-1 treatments. To
determine if the antibiotic treatment of D. pulicaria had an effect on higher trophic levels, Chaoborus were given
control D. pulicaria and 2.0 mg L-1 treated D. pulicaria to see if they showed a preference for one over the other.
Algal clearance, hatch rate, and body lengths of the Daphnia were all found to be significantly higher in the control
treatments than in treatments with trimethoprim, supporting the hypothesis made. Chaoborus were found to prefer
to feed on 2.0 mg L-1 treated D. pulicaria over the control D. pulicaria, which also supported the hypothesis. On a
wide scale, the implications of this study have the potential to alter not only Daphnia population feeding and sizes,
but higher trophic levels could also be negatively impacted.

HABITAT PREFERENCES OF ASIAN CARP ON THE UPPER ILLINOIS RIVER AN ACOUSTIC
TELEMETRY STUDY

*Jehnsen Lebsock’, Brent Knights?, Alison Coulter®, Rebecca Neeley*, Matthew Shanks® and James Lamer".
"Western Illinois University. 2U.S. Geological Survey, Upper Midwest Environmental Sciences Center. 3Southern
Ilinois University. “U.S. Fish and Wildlife Service, Wilmington Substation. °U.S. Army Corps of Engineers,
Chicago District.

Asian carp are a highly invasive species introduced into the Mississippi River System in the mid 1970’s and now,
due to expanding populations, are a pervasive threat to invading the Great Lakes. The Dresden Island, Marseilles,
and Starved Rock Asian carp populations in the upper Illinois River (leading edge) pose the greatest risk to the
Great Lakes and therefore understanding their habitat use and behavior in this region are important for removal
efforts to limit further expansion. Therefore, the objectives of our study were to use acoustic telemetry to determine
habitat preferences and connectivity, and areas of concentration of silver carp, bighead carp, and grass carp at this
leading edge of the invasion. We tracked the three Asian carp species from early March until November 2018 using
a mobile Vemco VR-100 receiver at pre-defined grid points (0.54 km apart) within the three pools. Ninety-two
tagged Asian carp have been detected (53 in Dresden Island Pool, 14 in Marseilles Pool, and 31 in Starved Rock
Pool). Data from this study will be used to identify seasonal habitats of Asian carp to increase the efficiency of
contracted harvest of potential Great Lake’s Asian carp propagules. Continued research will result in a better
understanding of the factors influencing Asian carp habitat use and connectivity to help predict these behaviors and
target removal efforts.

POOL HABITAT IMPROVEMENT FOR BROWN TROUT IN A MISSISSIPPI RIVER TRIBUTARY
Dylan Lewis and Neal Mundahl.
Department of Biology, Winona State University.

Size and abundance of adult brown trout can be influenced by the quality of stream pool habitats, which may be
altered during stream improvement projects. In fall 2017, we examined size and abundance of Brown Trout in 18
pools in Garvin Brook, including pools in improved and unimproved stream reaches, to examine possible
relationships between trout and pool habitat variables. Improved pools included various combinations of skyhooks,
LUNKER structures, mid-channel boulders, and placed woody structures, whereas unimproved pools included
natural woody structure and undercut banks. Two-pass removal sampling was used to determine trout abundance
and size, and pool habitats (depth, volume, substrate, current velocity, cover [bank, logs, boulders, vegetation, water
> 60 cm]) were assessed. Pool lengths ranged from 12.1 to 28.9 m, volumes from 18 to 121 m?, and maximum
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depths from 0.63 to 1.63 m. Bank cover and log cover were the only habitat variables appearing in the majority of
top models (AICc) predicting trout abundance and size. Improved pools had greater volume, more bank cover,
more boulder cover, and more deep water, but unimproved pools had more log cover. Trout densities (0.22 fish/m?)
did not differ between improved and unimproved pools, but improved pools averaged 3X more trout >30 cm
compared to unimproved pools (3.58 vs. 1.17 fish). Boulder cover was not associated with either more or larger
trout. Future stream improvement projects in small (3 to 8 m stream width) streams like Garvin Brook can
maximize large trout abundance by including deep pools with both bank cover and log structures.

EXAMINING THE PRESENCE OF MICROPLASTICS IN WATER AND THREE-RIDGE MUSSEL
(AMBLEMA PLICATA) SAMPLES FROM THE MISSISSIPPI RIVER

*Amanda Magana, Addy Schober, and Adam Hoffman.

Department of Natural and Applied Sciences, University of Dubuque.

Microplastics are a growing problem for the environment and have been found in various aquatic habitats,
consumer products, and animals. Research has largely focused on how these pollutants affect the marine
environment, but very little focus has been placed on the effects of microplastics in freshwater systems and the
organisms present. We have tested freshwater systems in two different riverine locations, pool 12 of the Mississippi
River and the North Branch of the Chicago River. Our results showed that 94% of the water samples from the
Mississippi River (n = 17) contained microplastic particles, while 57% of the water samples from the Chicago River
(n = 49) contained microplastic particles. In addition, we also tested various water samples collected from previous
years in order to see if there were any spatial or temporal variations in the microplastics present. Results will be
compared to other studies that have examined micoplastics in the Tennessee, Rhine, and Yangtze Rivers. Three-
ridge Mussels (Amblema plicata; n=16) were collected, dissected and digested to quantify the amount of
microplastics present in their digestive tissues. Phosphorus (P) retention by soils and particles is an important issue
relating nutrient fate and transport in the Mississippi River. The P adsorption capacity of various microplastics with
P were determined using short-term isotherm batch experiments. Data will be presented on the impacts of light and
heat exposures on the sorption characteristics of P onto the surface of microplastics. The implications of
microplastics in these freshwater systems, especially as they impact nutrient transport, will be discussed.

ASSESSING MACROINVERTEBRATE COMMUNITY INTEGRITY ACROSS 3 URBAN WATERSHEDS
*Eddison K. Marske, Michael Reisner, Kevin C. Geedey, Ryan Johnson, Robert Burke. Upper Mississippi Center,
Augustana College.

Urbanization affects the overall health of a watershed. As the amount of impervious surface (IS) near a body of
water increases, the amount of impairment can increase. Macroinvertebrates are susceptible to impairments, making
macroinvertebrates indicators of aquatic health. The goal of this study was to compare the macroinvertebrate
integrity using the Family Biotic Index (FBI) among two watersheds, Crow Creek (CC) and Blackhawk-Walnut
(BW), in Scott County, lowa (collected 2018-2019, 18 sites) and Rock Island (RI), Illinois (collected 2016-2017,
30 sites). A dipnet was placed in the water, the substrate was kicked upstream to collect the macroinvertebrates.
The sites were in riparian areas. Water quality data was collected for the following parameters: total dissolved
solids (TDS), total suspended solids (TSS), dissolved oxygen, phosphate, nitrates, ammonia, pH, temperature,
biological oxygen demand, discharge and heavy metals. We used Arc-GIS to characterize watersheds upstream of
each site including: the % impervious surface, % impervious surface within a 5m buffer around the stream (proxy
for hydrologically connected surfaces), and % land cover. We evaluated relationships using linear regression in
SPSS. FBI levels are used to measure the integrity of a site. Lower FBI values indicate greater integrity.
Macroinvertebrate integrity was higher in the Scott County watersheds. The mean FBI values of the CC watershed
was 4.32 (good), the BW watershed was 4.79 (good), and the RI watershed was 7.00 (poor). BW had the highest
variation in community integrity (standard deviation = 1.02). The range of integrity was 3.86 (very good) in CC to
7.97 (very poor) in RI. Macroinvertebrate integrity was negatively related to factors like phosphate (r = 0.38, p-
value = 0.006), TDS (r = 0.37, p-value = 0.007), and TSS (r = 0.27, p-value = 0.038) and was positively related to
pH (r = -0.47, p-value = 0.001) and nitrates (r = - 0.38, p-value = 0.006). Upstream IS was the most important
predictor of community integrity, which was associated with decreases in such integrity (Linear regression
Adjusted R? = 0.24, p-value < 0.002). Our data indicates that integrity varies significantly among the three urban
watersheds and suggests that water quality is better in the two Scott county watersheds. Areas with higher integrity
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provides higher levels of ecosystem services, like nutrient cycling, our data suggests. Future management should
reduce the amount of IS around sources of water so they can reduce the amount of impairment to such sources.

LONG TERM MONITORING OF WILD CELERY (VALLISNERIA AMERICANA) AND OTHER VEGETATION
AT LAKE ONALASKA

*Sean Mason®, Jake Straub', Stephen Winter?, Erin Adams?.

YUniversity of Wisconsin - Stevens Point. 2U.S. Fish and Wildlife Service, Upper Mississippi River National
Wildlife and Fish Refuge.

At a global and continental scale, the Upper Mississippi River (UMR) provides critical habitat for waterfowl and
other migratory birds. For species such as canvasbacks and tundra swans, a large proportion of their diet on the
UMR during spring and fall migration consist of aquatic vegetation, including wild celery (Vallisneria americana).
A decline in wild celery beds in the 1980s prompted a closer look at this resource for waterfowl and the Upper
Mississippi River National Wildlife and Fish Refuge (UMRNWEFR). Since 1998, the La Crosse District of the
UMRNWEFR and partners have been conducting annual surveys of wild celery and other aquatic vegetation at Lake
Onalaska, within Pool 7 of the UMR. Each August, data was collected from quadrats along permanent transects,
occurring inside and outside of the Voluntary Waterfowl Avoidance Area of the Refuge in Lake Onalaska. An
annual summary has been generated for Refuge managers, but the last comprehensive analysis of the data summary
was completed in 2003. Some inferences are limited by the initial survey design or data collection methodology,
but here we take a detailed look at the dataset, preliminary results, and trends of this long-term effort.

Mean wild celery stem density was 24.0 plants /m?, ranged from a low point of 12.6 plants/m? in 1998 and peaked
at 42.9 plants /m? in 2015. Wild celery density has steadily increased over time (0.43 plants/m? per year) since
1998. Frequency of wild celery occurrence among plots averaged 69.2% annually, was least in 1998 (34.2%),
greatest in 2005 (84.2%) and has been slowly decreasing (0.7% annually) over the last decade. The database
complied for this project will be publicly available to managers and biologists. The results will provide insight into
long-term aquatic vegetation dynamics in the areas sampled, and the value of Lake Onalaska to foraging waterfowl.

A NEW TOOL TO PRIORITIZE FOREST RESTORATION IN THE UPPER MISSISSIPPI RIVER
FLOODPLAIN

Andrew Meier', Kendra Pednault, Erin Adams”.

'U.S. Army Corps of Engineers, St. Paul District. 2U.S. Fish and Wildlife Service, Eastern Virginia Rivers National
Wildlife Refuge Complex. ®U.S. Fish and Wildlife Service, Upper Mississippi River National Wildlife and Fish
Refuge.

Throughout the Upper Mississippi River system (UMR) there is an increasing need for management and restoration
of unique forest habitats. A wide range of factors are currently threatening UMR forests including invasive species,
altered hydrology, limited tree species diversity and natural senescence of old, even-aged stands with a concurrent
lack of natural regeneration. Unfortunately, floodplain forest ecology remains poorly understood and there is
resulting uncertainty on where to focus limited management resources. To help address this issue, we developed a
GIS tool to aid in the selection of floodplain forest projects. The tool, referred to as the Upper Mississippi River
Floodplain Forest Priority Mapper (FFPM) integrates geospatial and field-collected datasets to classify the
landscape based on current forest vitality and restoration need. The FFPM is intended to provide managers with a
useful tool for targeting forest restoration activities. The current case study was developed for Mississippi River
Pools 7 and 8. Three component indices were generated as part of the FFPM in order to calculate a final desired
condition score. These were a landscape index (L1) of site capacity for quality forest habitat from remotely-sensed
and local agency data; a forest-type potential index based on floodplain hydrology and existing forest types as
defined in UMR landcover layers; and a desired habitat condition index of existing forest conditions based on field-
collected data and forest habitat targets. Each index was reflective of biological baselines and overall management
objectives, and when combined using overlay tools in ArcGIS, calculated a final desired condition score. The LI
classified approximately 31% of all forested acres in the study area as likely high quality forest habitat, while 37%
was classified as likely low quality. Within the floodplain, the forest type index indicated that 35% of the viable
area in the floodplain forest type was in the optimal hydrologic range for growth, with 22% of lowland forest type
in the optimal growth range. However, when combined with the habitat condition index, the final score indicates
only 1.5% of the acres in forest stands were in the highest condition range, while 78% fell in a moderate range and
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nearly 20% in a low to very low range. Using these results, we predict that managers will use the tool to target areas
where management of a given forest type will be viable and allocation of available resources will maximize
restoration benefit.

PRELIMINARY FINDINGS OF HERPETOFAUNA AT TWO WETLAND PRESERVES IN ILLINOIS
*Qlivea M. Mendenhall, James T. Lamer, and Andrew F. Casper.
Illinois Natural History Survey, Illinois River Biological Survey.

Floodplain habitats of large rivers play an important role in the life cycle of amphibian and reptiles. The variation in
connectivity to the large rivers could potentially drive differences in habitat availability for these organisms. In
2018, we conducted a baseline inventory of the herpetofauna abundance and species inventory at two wetland
preserves, one located La Grange Reach and one located in the Alton Reach of the Illinois River. The Emiquon
Preserve (Emiquon) in Fulton County and Merwin Preserve (Merwin) in Brown County, Illinois. Emiquon is a
restored floodplain lake with a managed connection to the river used to regulate water levels in the preserve, and
Merwin is floodplain lake with an opened connection through a notch in the levee. Emiquon was purchased by The
Nature Conservancy (TNC) in 2003 and underwent restoration efforts in 2007. It filled naturally through
precipitation and was stocked by Illinois Department of Natural Resources. In 2016, a managed connection was
made with a water management structure and since has been going through a water reduction. Merwin was
purchased by TNC and underwent restoration in 1998 with baseline inventories conducted on many flora and fauna.
The unmanaged connection was made after the flooding in 2013. The time scale of restoration and variation in
water connection to the river could drive differences in herpetofauna presence at the two areas. Herpetofauna were
evaluated at both sites using: cover boards arrays of metal and wood, drift fence with pitfall traps, nocturnal call
surveys, larval dip netting, visual encounter surveys, and turtle traps. Preliminary analysis indicates minimal
differences in species composition differences with slight differences in abundances. Future research will be
performed to increase the sample size to obtain better population estimates of species to understand the population
abundance and composition.

PRESENCE AND DIVERSITY OF LASIOGLOSSUM BEES IN ADJACENT PRAIRIE AND TEMPERATE
DECIDUOUS FOREST IN THE DRIFTLESS REGION OF EASTERN IOWA

*|sabella Metcalf*, Adam Hoffman®, and Stephen Hendrix%.

'Department of Natural and Applied Sciences, University of Dubuque. 2Department of Biology, University of lowa.

Native bee species are essential to the survival of a variety of prairie plants due to their roles as pollinators and a
crucial part of lowa’s wetland, prairie, oak savannah, and temperate deciduous forest ecosystems. The
Lasioglossum genus is one of the many bee genera found in lowa as well as one of the largest and highly diverse in
the world. The hundreds of Lasioglossum species vary in size, color, specialization, ecologically niches, and
geographic ranges. The minute differences that distinguish the many Lasioglossum species make this genus largely
unidentified, and often misidentified. To gain a better understanding of the native Lasioglossum diversity in the
geologically unique driftless region of lowa, bee specimens were collected using fluorescent pan traps, set at
ground level in parallel 120-meter transects in adjacent prairie and forest environments within the Grant-Little
Maquoketa and Apple Plum watersheds. Of 740 collected bees, Lasioglossum (Halictidae) bees were the most
represented genus, making up 60% of total prairie and forest specimens. The proportions and significance of
Lasioglossum (Dialictus), Lasioglossum (Lasioglossum) and Lasioglossum (S.st) as well as the implications for
diversity and health of the ecosystems will be discussed.

A DAY IN THE LIFE OF LAKE MICHIGAN: A COMPREHENSIVE ESTIMATE OF TRIBUTARY
NUTRIENT LOADS

*Robert J. Mooney’, Peter C. Esselman?, Will Rosenthal®, Emily H. Stanley, Peter B. Mclntyre®.

'Center for Limnology, University of Wisconsin - Madison. *U.S. Geological Survey, Great Lakes Science Center.
University of Wyoming. “Department of Ecology and Evolutionary Biology, Cornell University.

Despite efforts to reduce nutrient loads to the Laurentian Great Lakes since the 1970&€™s, inputs of nitrogen and
phosphorus continue to cause coastal eutrophication and degrade ecosystems. Tributaries that deliver nutrients
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directly into the Lakes are a key focus for managing loads. However, there is uncertainty in aggregate contributions
of tributaries due to limited monitoring data of small and mid-sized watersheds. We used a synoptic, lake-wide
sampling approach paired with modeled estimates of discharge to estimate total nutrient input from Lake
Michigan's tributaries. Over a 6-day period in July 2018, we collected water from 265 tributaries (97% of Lake
Michigan's watershed area) for total and dissolved nutrient analyses. For each tributary, discharge was modeled for
the 24-hour period around the sampling event. Tributary nutrient loads spanned many orders of magnitude (e.g., <1
to >100 kg nitrate per day). Although tributary size is an important driver of load, high nutrient concentrations
allow some small tributaries to contribute disproportionately large loads. Our comprehensive snapshot approach to
estimating nutrient loads provides context for evaluating nutrient loads at large spatial scales using limited local
data.

DEVELOPMENT OF A SAMPLING DESIGN TO ASSESS THE IMPORTANCE OF HYDROLOGY AND
CLIMATE ON FLOODPLAIN FORESTS OF THE UPPER MISSISSIPPI RIVER SYSTEM

*Daniel Nielsen', Marcella Windmuller-Campione’, Molly Van Appledorn?, Andrew Meier®, Randall Urich®.
'Department of Forest Resources, University of Minnesota. 2U.S. Geological Survey, Upper Midwest
Environmental Sciences Center. *U.S. Army Corp of Engineers, St. Paul District.

The floodplain forests of the Upper Mississippi River (UMR) provide numerous significant ecological services as
part of a multi-use river system, making them a management priority for land managers and stakeholders in the
floodplain. However, there is uncertainty in the selection and application of forest management techniques because
it is unclear how hydrologic regimes, climate, succession and competition interact to drive forest stand dynamics
through time. Here, we present a study design to address the following questions: 1) What is the relative importance
of inundation, climate, and competition to long-term stand dynamics? 2) What is the relationship between tree
growth and age across a range of eco-hydrologic conditions? and 3) How can forest management replicate patterns
of development and succession given these unique constraints in floodplain forests? To address these questions, we
have developed a spatially explicit, regional sampling design that leverages dendro-ecological methods, climate
data, and a geospatial model of inundation dynamics. We selectively inventoried the two most extensive forest
stand types (Silver Maple and Silver Maple-mixed stands) in forest management units located from Hastings, MN
to just south of Prairie du Chien, WI by establishing plots across gradients of inundation characteristics. Within
each plot we collected standard forest inventory data and increment cores from all viable overstory trees, resulting
in an increment core inventory of nearly 430 individual trees that will be analyzed for evidence of individual
growth patterns, flood damage, and impacts of physical and biotic drivers of stand dynamics. The results from our
work will provide fundamental knowledge about contemporary floodplain forest dynamics in the Upper Mississippi
River and how best to manage them, ensuring a resilient floodplain ecosystem.

FOSTERING URBAN FOREST ECOSYSTEMS: AN ASSESSMENT OF FOREST COMMUNITIES IN URBAN
PARK ECOSYSTEMS IN ROCK ISLAND, ILLINOIS

*Wyatt M. Nusser, *Elizabeth C. Elberts, Michael D. Reisner, Kevin C. Geedey.

Augustana College.

Midwestern hardwood forests 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 fires. Fire suppression has resulted in the alteration of this disturbance regime. Urbanization can
exacerbate this process. The purpose of this study was to assess the composition and structure of the remnant
forests areas of Lincoln Park and McKay Park (split into North and South Units) in the City of Rock Island, IL.
Sites were assessed in the Fall of 2018 using point quarter method to measure the mature (> 10cm DBH) and
sapling (> 2.5cm but < 10cm DBH) tree communities. Importance values (1V) were calculated for each tree species
and rank abundance curves were constructed to assess community diversity. At Lincoln Park, the mature
community had a density of 96 trees/ha. Cottonwood had the highest IV at 0.72, followed by Slippery EIm (0.38)
and Basswood (0.31). All other species had 1Vs < 0.30. The sapling community had a density of 119 trees/ha. Tree
of Heaven had the highest 1V of 0.99, followed by Silver Maple (0.40), Northern Catalpa (0.30) and Box Elder
(0.09). At McKay Park North, the mature community had a density of 290 trees/ha. Burr Oak (0.21) and
Cottonwood (0.22) had the highest I1Vs. The rest of the mature tree species had Vs less than 0.30. The sapling
community had a density of 1180 trees/ha. Roughleaf Dogwood had the highest 1V of 0.38, followed by Hackberry
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(0.12), Siberian EIm (0.11) and White Mulberry (0.12). At McKay Park South, the mature community had a density
of 130 trees/ha. Black Walnut was the most dominant species with an 1V of 1.30, followed by Slippery EIm (0.65)
and White Mulberry (0.40). All other species had values < 0.20. The sapling community had a density of >2500
trees/ha. Roughleaf Dogwood had the highest IV (1.15), followed by Slippery EIm (0.60). Mature and sapling
species richness and evenness was highest in Lincoln Park and lowest in McKay South. The high densities of
sapling trees and dominance of mesophytic species in the sapling community at McKay Park strongly suggest the
process of mesophication is well under way compared to Lincoln Park. Management recommendations include
thinning by selectively cutting mesophytic species to open the canopy to 12-18% openness and the reintroduction of
fire through frequent, prescribed burns to enhance oak and hickory regeneration.

HARVEST REGULATIONS: WHAT WE KNOW AND WHAT WE DON'T KNOW
Quinton Phelps’, Kristen Chestnut', Martha Mather?, and Dan Shoup®.
"West Virginia University. “°Kansas State University. *Oklahoma State University.

Fisheries managers are tasked with maintaining specific target sportfish populations to provide satisfactory
opportunities for anglers. The outcome of this complex management process is variable and depends on
characteristics of the ecosystem and population. Of the limited options that are available to alter populations and
ultimately influence angler satisfaction, harvest regulations (size or creel limits) are arguably the most common
tool. However, when and where harvest regulations work is poorly understood, and at times regulations do not have
the effect that is expected. In this talk, we review what we know and do not know about regulation effectiveness
and matches and mismatches between regulations and population characteristics. To develop a framework that can
be used to decide when a regulation change would be beneficial, we identify criteria on which to base standardized
assessments to evaluate harvest regulations. As examples of criteria to consider, prior to implementing a regulation
change, standardized fish population assessment data should be used to model the effects of possible regulation
changes. Additional, standardized sampling after implementing a regulation change should be used to determine if
the desired effect on the population was achieved. In situations where the desired effect is not observed, a
secondary series of diagnostics can be implemented to identify the influence of other biotic and abiotic drivers.
Even if regulations provide the desired effects, follow-up data to guide our understanding of fish populations and
further our understanding of the conditions governing regulation effectiveness is essential. Thus, standardized
evaluations of these harvest regulations can yield the same benefits as standardized population assessments and can
provide a pathway to learn more about the ecosystem.

MARSH LAKE ECOSYSTEM RESTORATION PROJECT: PLANNING, DESIGN, AND CONSTRUCTION TO
RESTORE THE ECOSYSTEM AFTER 80 YEARS OF STATIC IMPOUNDMENT

David Potter!, Dan Kelner*, Dave Trauba?, Chris Domeier®, Walt Gessler*, Mike Davis®, and Luther Aadland®.
U.S. Army Corps of Engineers, St. Paul District. 2Area Wildlife Management Office, Minnesota Department of
Natural Resources. *Area Fisheries Office, Minnesota Department of Natural Resources. “Division of Fish and
Wildlife, Minnesota Department of Natural Resources. *Center for Aquatic Mollusk Programs, Minnesota
Department of Natural Resources. °Ecological and Water Resources Division, Minnesota Department of Natural
Resources.

Marsh Lake is located on the Minnesota River, near its headwaters and about 300 river miles upstream of its
confluence with the Mississippi River. Originally this was a river floodplain lake created by the delta at the
terminus of the Pomme de Terre River. Today, it is a 5,000-acre pool resulting from the construction of the Marsh
Lake Dam and diversion of the Pomme de Terre River in the late 1930s. Initial conditions after impoundment were
generally supportive of wildlife and fish, but the lake environment degraded over time. Elevated wind and wave
action, sediment loading, infestation by Common Carp, and static water levels resulted in to high turbidities and a
near complete loss of aquatic and emergent vegetation. The Marsh Lake Dam also moved the mouth of the Pomme
de Terre River upstream of the embankment, resulting in the loss of over 2 miles of the river and diminishing
conditions for fish passage. The Corps of Engineers, in collaboration with the Minnesota Department of Natural
Resources and the Upper Minnesota River Watershed District, has designed features intended to restore ecosystem
processes by simulating a more natural hydrologic regime, restoring fish passage and riverine habitat, reducing
sediment load, and increasing aquatic vegetation in support of migrating waterfowl, colonial waterbird, shorebird,
mussel, and fish populations. A major feature of the $13M project is a water control structure which would enable
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pool-wide drawdowns to stimulate the growth of aquatic vegetation. Other features include a rock arch rapids
fishway on the Minnesota River and reconnecting the historic channel of the Pomme de Terre River. Currently
under construction, the project is anticipated to be completed by fall of 2019. Once completed, ecosystem
restoration features will be conveyed to the local sponsor with the responsibility of implementing an operational
plan. An adaptive management team has been assembled to monitor performance and make recommendations to
maximize project success.

RECENT PLANFORM CHANGES IN THE UPPER MISSISSIPPI RIVER
James T. Rogala.
U.S. Geological Survey, Upper Midwest Environmental Sciences Center.

Geomorphic changes in the Upper Mississippi River includes formation of new land masses through coarse
sediment deposition during high discharge events. Although tributary deltas are among these new land features
formed in the river, there are several other types of changes that are formed by within-river redistribution of
sediments. | looked at four types of planform changes that were found to impact off-channel areas in Navigation
Pools 3-19 using 1989, 2000, and 2010/11 landcover data generated by the Upper Mississippi River Restoration
Program. Methods were developed to address several sources of error and uncertainty in the GIS overlay of the
three datasets. The planform changes detected in the overlay were found to be locally important, but overall change
was minimal for the study area. Areas with the largest amount of planform change included several large lakes with
tributary deltas and/or crevasse splays, some upper impounded portions of pools with splays or bar-tail limbs, and
islands with bar-tail limb formations. While changes in lake and impounded areas result in the loss of off-channel
surface area, the bar-tail limbs decrease connectivity with channels and result in additional off-channel area. These
new land features provide areas for early successional terrestrial vegetation to colonize. Geomorphic changes affect
habitats in the river, and large-scale assessments of change such as this can provide valuable information when
considering management actions needed to address habitat loss (e.g., loss of off-channel area) or determining if
newly formed habitat is desirable (e.g., gain of early successional vegetation on new land masses).

INVESTIGATING VITAL RATE DRIVERS OF UPPER MISSISSIPPI RIVER FISHES TO SUPPORT
MANAGEMENT AND RESTORATION

*Ethan A. Rutledge, Colby G. Gainer, Hae H. Kim, Quinton E. Phelps.

Department of Forestry and Natural Resources, West Virginia University.

Humans have manipulated natural ecosystems for centuries. These anthropogenic changes have altered the natural
hydrogeomorphic cycles. Fish have been impacted by alterations to these natural cycles. Fish populations are
influenced by vital rates (i.e., recruitment, growth, and mortality). Environmental perturbations (e.qg., flow
alteration) can lead to changes in vital rates over time. Thus, understanding vital rates of fishes throughout the
Mississippi River is imperative for understanding environmental changes over time. Moreover, as river restoration
occurs, a better understanding of hydrogeomorphic conditions and their influence on fish communities is important
for determining improvement. The U.S. Army Corp of Engineers Long Term Resources Monitoring (LTRM)
element collects data across the Upper Mississippi River through 6 field stations. The LTRM fisheries component
provides a unique opportunity to investigate vital rates across a broad longitudinal gradient and over time. We
selected six systemic fishes (i.e., fish commonly encountered across all field stations), four species in the upper
pools (i.e., Pools 4, 8, and 13) and three species in the lower reaches (i.e., Pool 26, La Grange reach, and Open
River). Fish were selected across a range of trophic guilds (e.g., herbivore) and life-history strategies (e.g.,
opportunistic). Fish will be collected using standardized collection methods for the LTRM program. This allows us
to understand broader patterns in the Upper Mississippi River fish community. We will extract otoliths from all fish
and will subsequently be sectioned for viewing. We will garner age data from the otolith. Age data can quantify
vital rates (i.e., recruitment, growth, and mortality). Ultimately, this study will provide vital rates for 13 select
Upper Mississippi River fishes. These rates provide a benchmark for managers and a reference point for
understanding environmental changes to the Upper Mississippi River. Further, this will allow managers to better
understand the impacts to the Upper Mississippi River.
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LIFE HISTORY OF BLUEGILL IN THE UPPER MISSISSIPPI RIVER

*Ethan A. Rutledge®, Colby G. Gainer', Hae H. Kim*, Quinton E. Phelps’, Melvin C. Bowler?,

'Department of Forestry and Natural Resources, West Virginia University. 2lowa Department of Natural Resources
Mississippi River Monitoring Station.

Fish populations are driven by the dynamic rate functions (i.e., recruitment, growth, and mortality). Knowledge of
these vital rates can provide critical information to determine spatiotemporal population-level changes in the
system. Therefore, understanding these vital rates are important in the proper management of any fishery.
Anthropogenic modifications to the environment have had damaging effects on the organisms within these
ecosystems. Specific to Upper Mississippi River fishes, channelization, dams, and loss of floodplain connectivity
have all been purported as deleterious. In the face of these modifications, understanding habitat use and vital rates
of individual species is needed to help guide management and restoration efforts. Furthermore, Bluegill (Lepomis
macrochirus) are an important indicator species that may provide insight on the broader fish community (e.g.,
“canary in a coal mine”). As such, the objective of this study was to determine the habitat use and population
demographics of Bluegill in the Upper Mississippi River system. Knowledge of vital rates and habitat needs will
provide a baseline for managers as a reference to future changes in the river. Bluegill were collected via
electrofishing conducted by the United States Army Corps of Engineers’ Long-Term Resource Monitoring (LTRM)
element. Electrofishing events were conducted at three field sites (Pool 4 in Lake City, MN, Pool 8 in Onalaska,
WI, and Pool 13 in Bellevue, 1A) in the Upper Mississippi River. The information garnered in this study can be
used to help direct management efforts that not only favor Bluegill, but also other fishes in the Upper Mississippi
River. Preliminary evidence suggests Bluegill use backwater macrohabitat with shallow depths (0-1.5m), low flows
(0-.09m/s), and silty substrates. In terms of Bluegill demographics across pools, ages ranged between 0 to 7 years
and recruitment was relatively consistent.

CONSERVATIVE OR NOT? EVALUATION OF THE SEDIMENT BINDING CHARACTERISTICS OF THE
CONSERVATIVE DYE, RHODAMINE WT

*Veronica A. Sannes and Eric A. Strauss.

River Studies Center, University of Wisconsin - La Crosse.

Rhodamine WT (RWT) is a fluorescent dye used to trace direction and flow of water in natural aquatic systems
including rivers and streams. The dye is very useful because it can be detected at very low concentrations (< 1 ppb)
and is considered to behave conservatively, i.e, it is not taken up by organisms or adsorbed to substrates, after
release in an aquatic system. However, in the scientific community there is speculation that RWT might bind to
certain sediments in the water. To investigate this concern, the following research question was made: Does RWT
bind to stream sediments? If so, the following question was also made: How does RWT bind differently to different
sediment types? To examine these questions, we conducted a laboratory experiment where sediments from 20
streams were dosed with ca. 100 ppb RWT and incubated for 24 h on an orbital shaker. A fluorometer was used to
measure the amount of RWT in the samples during the incubation period. We found RWT concentrations decreased
significantly in all stream sediments during the incubation. Patterns with RWT reduction and sediment
characteristics were also assessed. These results indicate that under certain experimental conditions, RWT may not
function conservatively in stream ecosystems following release and additional studies are warranted to determine
under what conditions RWT should be used as a conservative tracer of water movements in aquatic ecosystems.

ESTIMATING AND PREDICTING WILD CELERY ABUNDANCE AND DISTRIBUTION ON POOLS 4, 8,
AND 13 OF THE MISSISSIPPI RIVER

*Kirsten 1. Schmidt, Jacob N. Straub®, Stephen L. Winter?.

University of Wisconsin-Stevens Point. 2U.S. Fish and Wildlife Service, Upper Mississippi River National
Wildlife and Fish Refuge.

The Upper Mississippi River National Wildlife & Fish Refuge (refuge) provides important waterfowl habitat
including over 97,000 ha of land and water along 420 km of the Upper Mississippi River. The most abundant
waterfowl species during fall migration is the Canvasback (Aythya valisineria). Canvasbacks consume large
amounts of winter buds from Wild Celery (Vallisneria americana), a submersed aquatic plant that is often abundant
on the refuge. The abundance of wild celery, combined with other critical habitat features, makes the refuge a
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regionally-important and unique staging area for Canvasbacks. Since 1998, the Long Term Resource Monitoring
Element (LTRM) of the Upper Mississippi River Restoration Program has conducted annual summer monitoring of
aquatic vegetation in Pools 4, 8, and 13 of the refuge providing course-scale insight on forage quantity (indices of
abundance). It is unclear if this data can also predict food bioenergetics information (kcal/hectare). Our project
seeks to determine the strength of the relationship between LTRM aquatic vegetation data monitoring with
estimates of Wild Celery winter bud data. If a sufficiently robust relationship is found, the LTRM sampling
methodology and annual monitoring efforts could be used to predict annual canvasback habitat quality, providing
important information for waterfowl conservation planning efforts.

USING MUSSEL GROWTH CURVES TO DETERMINE ANTHROPOGENIC IMPACTS ON MUSSEL
DEVELOPMENT

*Addy Schober, Amanda Magana, Adam Hoffman.

Department of Natural and Applied Sciences, University of Dubuque.

Freshwater mussels (Bivalvia: Unionoida), as filter feeders, play an essential role in aquatic ecosystems. They are
considered to be a sentinel species due to their ability to signal if surface water is being impacted by pollution. A
recent emerging threat to aquatic ecosystems is the presence of microplastics, which seemingly are found wherever
researchers look. Mussels” extreme sensitivity to pollution makes them a particularly good organism to examine to
elucidate the impacts of microplastics on aquatic organisms. The shells on mussels grow every year similar to tree
rings. Outside influences such as pollution can cause stress lines to appear on mussel shells making them indicators
to past ecosystem changes. Threeridge Mussels (Amblema plicata) were collected by pollywogging around 9-Mile
Island in Pool 12 of the Mississippi River. To explore the relationship between potential stress caused by
microplastics and mussel growth we collected, dissected, and digested the mussels to allow for quantification of
microplastics present in their digestive tissues. Shells were sliced from the umbo up the ventral margin, and the
growth rings were counted, allowing for the determination of the age for each mussel. Mussel ages were compared
to mussels aged in 2011 and 2012 in similar fashion and also compared to the growth rates for mark and recaptured
A. plicata. Growth rates were compared between the recaptured and collected mussels to allow for a quantitative
analysis between methods. The impacts of microplastics in the digestive tissues on the growth rate of A. plicata.
will be discussed.

COMMUNITY SHIFTS IN THE MIDDLE MISSISSIPPI RIVER RELATIVE TO THE INTRODUCTION OF
TWO HYPOPHTHALMICHTHYS CARPS

*Christopher W. Schwinghamer, Quinton E. Phelps, and Kyle J. Hartman.

Division of Forestry and Natural Resources, West Virginia University.

Agquatic invasive species can have broad impacts on aquatic ecosystems. Through direct and indirect competition,
alteration of existing habitats, and increased predation pressure, non-native species can alter the composition of
native fish communities. Two non-native carps from the genus Hypophthalmichthys, Silver Carp (H. molitrix) and
Bighead Carp (H. nobilis), were introduced into the Mississippi River Basin in the 1970s through escape from
aquaculture facilities and have established populations throughout much of the basin. Due to their planktivorous
diets, these non-native invaders possess a high likelihood for competition with native fishes. This creates the
potential for shifts in community composition in reaches where they are present. One such reach, in which Silver
and Bighead Carp established in 2004, is the Middle Mississippi River. Principal response curve analyses of the
fish community data was performed to evaluate shift in community composition over time using long term
monitoring data. Introductions of these carps appears to have altered native fish communities. Results suggest
dramatic declines in abundance of Gizzard Shad (Dorosoma cepedianum), while populations of benthic omnivores
such as catfish and suckers and abundant prey species may be slightly increasing post-carp establishment. Gizzard
Shad, a highly abundant prey species, represent the most abundant native planktivore who likely share the largest
dietary overlap and thus highest intensity of competition with the carps. While some species may be experiencing
increased abundances, the magnitude of their increase in far exceeded by the declines in Gizzard Shad populations.
As such, proper management of invasive carp populations is vital to maintaining healthy fish communities in the
Middle Mississippi River.
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ECOLOGICAL FACTORS CONTROLLING THE PREVALENCE OF LYME DISEASE-CAUSING
BACTERIA, BORRELIA BURGDORFERI, ALONG THE MISSISSIPPI RIVER

*Thomas J. Scroggs, Brianna L. Finnegan, Alec B. Rutherford, David E. Koch, Gerald L. Zuercher, and Kelly A.
Grussendorf.

Department of Natural and Applied Science, University of Dubuque.

Lyme disease is a vector-borne illness that often causes headaches, fever, fatigue, and joint pain. 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 bacterium Borrelia burgdorferi is the causative agent of Lyme disease and is
transferred to humans via Black-legged Ticks (Ixodes scapularis). To get a better understanding of the epidemic
trend of Lyme disease we worked to determine the prevalence of B. burgdorferi in eastern lowa, at various
ecological locations. This is the third year of a long-term project within the Dubuque, 1A area looking at the
prevalence of B. burgdorferi. During summer 2018, we tested eight different sites throughout Dubuque and Jackson
County, collecting ticks and blood samples from reservoir hosts. These sites were chosen based upon habitat
variations, local requests, and accessibility. Our sites included areas of prairie, woodland, and wetland. Soil samples
were collected at each trap site, 160 total, to determine soil composition, soil bulk density, percent moisture, percent
organic matter, and soil pH. We determined density of ground coverage, and used a point quarter system to measure
the density of trees in our sampling area. And finally, weather data was collected from the National Ocean and
Atmosphere Administration office. We collected 260 blood samples from reservoir hosts including Peromyscus
leucopus (White-footed Mouse), Peromyscus maniculatus (Deer Mouse), Microtus pennsylvanicus (Meadow Vole),
and Microtus ochrogaster (Prairie VVole) and 124 ticks. Molecular work is being carried out to determine the
presence of B. burgdorferi from these collected blood samples and tick, which will then be analyzed with the
ecological information that was collected to determine any possible interactions and correlations.

SIZE AND ABUNDANCE OF BROWN TROUT ASSOCIATED WITH UNDER-BANK COVER AND MID-
CHANNEL BOULDERS IN GARVIN BROOK’S 2014 AND 2017 HABITAT IMPROVEMENT PROJECTS
*Alicia Skolte.

Winona State University.

Stream habitat improvement (HI) projects are an integral part of management for Brown Trout in southeastern
Minnesota, and this study examined the size and abundance of trout associated with various artificial cover
structures in two improved sections of Garvin Brook. Both improved reaches (construction in 2014 and 2017)
incorporated large, mid-channel cover boulders, but reaches differed in the type of under-bank cover structure used
(LUNKERs [2014] versus skyhooks [2017]). Electrofishing was used to capture Brown Trout associated with
individual or clustered cover structures (5 boulders and 5 bank covers per reach), with all trout then weighed (g)
and measured (mm total length). Brown Trout catch per unit effort (CPUE) did not differ between boulders and
bank cover in either section, but CPUE was twice as high in the 2014 HI section (6.7 fish/minute) versus the 2017
HI section (3.2 fish/minute). In contrast, trout were significantly larger and in better condition within the 2017 HlI
reach. Artificial cover structures were used by trout in both the 2014 and 2017 HI sections, with differences in trout
size and abundance between sections possibly influenced by other habitat differences (e.g., pool size, log cover,
riparian use) between HI reaches.

A MICROCHEMICAL ANALYSIS OF NATIVE FISH PASSAGE THROUGH BRANDON ROAD LOCK AND
DAM, DES PLAINES RIVER, ILLINOIS

*Claire E. Snyder", Devon C. Oliver?, Stephen M. Pescitelli®, Brent C. Knights®, and Gregory W. Whitledge®.
'Center for Fisheries, Aquaculture, and Aquatic Sciences, Southern Illinois University. 2Arizona Fish and Game
Department. *lllinois Department of Natural Resources. “U.S. Geological Survey, Upper Midwest Environmental
Sciences Center.

Fish species richness within the Des Plaines River watershed has increased over the last 30 years. It has been
suggested that the majority of new species have migrated upstream past Brandon Road Lock and Dam (BRLD)
from the Illinois, Kankakee, and Lower Des Plaines Rivers. Enhancement of BRLD has been proposed to prevent
the upstream transfer of aquatic invasive species to the Great Lakes Basin. These modifications may negatively
impact native fish populations by reducing upstream movement and access to recruitment sources. To assess current
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native fish passage through the lock and dam, a microchemical study is being conducted using fin rays from fish
collected from the Des Plaines, Illinois, and Kankakee Rivers. Fin ray chemical signatures can be used to indicate
whether fish collected in the Des Plaines have previously passed upstream through BRLD. Results to date indicate
that some upstream lock passage does occur in centrachids, ictalurids, and catostomids. This knowledge will inform
assessment of potential impacts of barrier enhancement at BRLD and perhaps other lock and dam structures on
native riverine fishes.

BALD EAGLE NEST-SITE SELECTION ALONG THE UPPER MISSISSIPPI RIVER, 1990-2012
*Benjamin W. Tjepkes', Stuart C. Fetherston®, Scott E. Hygnstrom®, Stephen L. Winter?, Brian J. Stemper”.
"Wisconsin Center for Wildlife, University of Wisconsin-Stevens Point. ? U.S. Fish and Wildlife Service, Upper
Mississippi River National Wildlife and Fish Refuge. *U.S. Department of Agriculture, Natural Resources
Conservation Service.

The overall population of Bald Eagles (Haliaeetus leucocephalus) has increased in range and size across much of
North America, since they were listed as a federally Threatened Species in the 1970s. This increase likely is due in
part to the efforts of several federal and state wildlife management agencies in protecting nest sites, an important
factor in raptor reproduction. We studied nest-site selection in Bald Eagles along the 420-km long Upper
Mississippi River National Wildlife and Fish Refuge using survey data from 1990-2012. Spatial analyses were
conducted on known active nest locations using a GIS to develop several metrics relating to bald eagle nesting
ecology (e.g., distance to water, surrounding cover type, patch size) and several disturbance metrics (e.g., distance
to navigable channel, distance to road). These metrics were then used to build a mixed-effects resource selection
function under a use-availability design for this population. This information will increase the understanding of
how Bald Eagles occupy habitats along the Upper Mississippi River in relation to habitat features and human
activities, further contributing to the effective management of this species.

HABITAT USE OF LARVAL FISH IN BACKWATER REACHES OF THE UPPER MISSISSIPPI RIVER
*Madeline G. Tomczak®, *Tyler C. Thomsen®, Boone M LaHood?, Kevin S. Irons?, James T. Lamer?.
'Department of Biological Sciences, Western Illinois University. ?Illinois Department of Natural Resources.
®lllinois River Biological Field Station, Illinois Natural History Survey.

Since the unintended introduction into the water ways of the southern United States in the 1970s, Silver and
Bighead Carp (Bigheaded Carp) have become widely established throughout a majority of the Mississippi River
drainage basin. Abundances of Bigheaded Carp have remained low in Pools 17, 18, and 19, due to the structural
characteristics of Lock and Dam 19. Adult Bigheaded Carp have been closely monitored, however larval fish
communities in these pools have not been well characterized. The objectives of this study were to investigate and
describe early life history of Bigheaded Carp, as well as to describe larval fish habitat preference in the Upper
Mississippi River. Early stages of Bigheaded Carp require backwater reaches of riverine habitat to grow and
develop. Quatrefoil light traps were used to sample for larval fishes from May to September of 2016 and 2017 when
main channel water temperatures were above 17°C. To better determine habitat use, twelve light traps were
deployed for a minimum of one hour at various locations representing several habitat conditions. The conditions
sampled were recorded as woody or vegetation for cover, and open or shoreline for location. Weather conditions
were recorded as calm or windy, as well as clear or rainy. Water quality was tested for each light trap location.
Larval fish collected were enumerated, measured and identified to family. A total of 1,108 individual light trap
samples were collected over the two-year period, representing twelve different families. A majority of the
individuals identified were native cyprinid and centrarchids.
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PADDLEFISH MOVEMENT AND HABITAT USE USING ACOUSTIC TELEMETRY IN THE UPPER
MISSISSIPPI RIVER (POOLS 14-19)

*Dominique Turney', Kevin Irons?, Kyle Mosel®, and James Lamer*.

'Department of Biological Sciences, Western Illinois University. ?Illinois Department of Natural Resources. *U.S.
Fish and Wildlife Service, La Crosse Fish and Wildlife Conservation Office. *lllinois Natural History Survey,
Illinois River Biological Station.

The construction of navigational dams on the Upper Mississippi River (UMR) has disrupted movement and
changed available habitat of the highly migratory paddlefish. The gates at each dam are open for different lengths
of time, allowing for varying streamflow and opportunities for passage throughout the river. Lock and Dams (LD)
14,15, and 19 are infrequently at open river conditions, making it difficult for fish passage. To better understand
native fish passage and habitat use in this poorly understood region, we acoustically tagged 121 Paddlefish and
tracked their movements manually and with stationary receivers in Pools 14-19. Our manual and stationary
receivers detected 88% of our tagged Paddlefish. Our results indicated that 14 of our tagged fish successfully
crossed over at least one dam barrier, either upstream or downstream direction. Paddlefish have demonstrated the
ability to cross difficult barriers: 5 passages at LD15 and 3 passages at LD14. Most Paddlefish detections were
observed in backwater habitat for 2018 summer water conditions and have been observed to move towards channel
borders in the late fall. A clear understanding of Paddlefish movement and habitat use in the UMR will allow
researchers and biologists to better understand dam passage of other fishes and evaluate the impacts of invasive
species invaders in this area. Additionally, preliminary data of Paddlefish movement provides beneficial
information when evaluating the effects of invasive species sound deterrents at these locations on native migratory
species.

THE ANTHROPOCENE AND REDUCED FLOODPLAIN CONNECTIVITY: COMMUNITY COMPOSITION
AS UNDERSTOOD THROUGH MODERN AND ZOOARCHAEOLOGICAL DATASETS

*Patricia M. Umbricht, Emily R. Lang?, Carol E. Colaninno®, and John H. Chick®. 'Department of Wildlife
Biology, Lees-McRae College. “Department of Anthropology, Southern Illinois University - Edwardsville. *Center
for STEM Research, Education, and Outreach, Southern Illinois University - Edwardsville. “Great Rivers Field
Station, Illinois Natural History Survey.

Human construction of levees along the Mississippi and Illinois rivers has substantially affected the connectivity of
these rivers to their floodplains, impacting floodplain-dependent fish species. Assuming that archaeological time
periods experienced wet and dry climatic fluctuations that also increased or decreased floodplain connectivity,
community compositions of fishes in wetter archaeological periods should more closely resemble less leveed
modern sites, relative to dryer archaeological periods and modern sites with more levees. To test this, we compared
zooarchaeological data to modern fish monitoring data using NMDS/SIMPER analysis. Our results did not support
our hypothesis. Time period, rather than connectivity, accounted for the majority of the variation in community
compositions (R = 0.83; P = 0.0001), with all archaeological periods differing from modern samples. We found a
significant difference between increased and decreased connectivity across all time periods (R = 0.206; P = 0.0001),
but this was largely driven by differences within the modern ecological data. Though not a significant group, there
was a gradient present, signifying changes in fish community composition between samples with greater and lesser
connectivity in both archaeological and modern samples. Nevertheless, the lack of significant differences between
wet and dry periods among archaeology samples indicates other factors were more important to community
composition. Additional research with more detailed classification and definition of floodplain-dependent and
independent fish species, more precise climatological data across archaeological time periods, and an increase in
standardization of zooarchaeolgoical sampling methods would benefit future studies.
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DEVELOPMENT OF A FLOODPLAIN FOREST TYPOLOGY FOR IMPROVED FOREST STEWARDSHIP IN
THE UPPER MISSISSIPPI RIVER

Molly Van Appledorn', Nathan R. De Jager', Andrew R. Meier?, Lyle J. Guyon®, Robert J. Cosgriff*, Benjamin J.
VanderMyde>.

U.S. Geological Survey, Upper Midwest Environmental Sciences Center. 2U.S. Army Corps of Engineers, St. Paul
District. *National Great Rivers Research and Education Center. “U.S. Army Corps of Engineers, St. Louis District.
°U.S. Army Corps of Engineers, Rock Island District.

Floodplain forests of the Upper Mississippi River (UMR) are a management priority because of the numerous
ecological, cultural, and socio-economic services they provide. Typologies of forests based on their composition
have guided silvacultural decision making in the UMR. However, the current typology is somewhat qualitative and
subject to interpretive bias when applied in the field and lacks information about ecologically important structural
differences that can occur among forest types with similar composition. The ultimate goal of our study was to
develop a new, data-driven typology of UMR floodplain forests based on both overstory composition and structure
in order to provide a quantitative basis for decision making. We used systemic, systematic inventory data from
forests managed by the U.S. Army Corps of Engineers as a basis for our typology. We used cumulative abundance
profiles of species and size classes of each forest assemblage to measure of dissimilarity in composition and
structure among all assemblages. We applied a prototype-based clustering method to identify unique, repeated
forest types that differed in their composition and structural properties. In addition to compositionally unique forest
types, we distinguished multiple forest types dominated by a single species (e.g., Silver Maple or Cottonwood) that
would be otherwise lumped together under previous classification schemes. Based on the rich compositional and
structural information developed in the clustering process, we were able to identify forest types representing
successional stages and interpret potential future trajectories of forest development. We discuss how such
information may be useful for forest management activities in the UMR and areas of future development.

A SURVEY OF BROWN TROUT SPAWNING IN THE WHITEWATER RIVER AND GARVIN BROOK IN
SOUTHEASTERN MINNESOTA

*William Lee Varela, Neal D. Mundahl, *Cole R. Weaver.

Winona State University.

Suitable habitat for spawning is crucial to the success of self-sustaining populations of salmonids. To date, only
limited trout spawning surveys have been conducted in southeastern Minnesota. The objective of this study was to
conduct spawning surveys of Brown Trout in sections of four streams, three within the Whitewater River drainage
plus one in an adjacent drainage, Garvin Brook. We collected and compared data on spawning redd abundance
(redds/100 m stream reach) and clustering, plus redd dimensions and habitat, including redd size, cover
(presence/absence and type), water depth (bowl and tailspill), and current velocity (front edge of mound). Redd
abundance averaged 7.4 and 6.0 redds/100 m and redd densities within redd clusters averaged 0.863 and 0.888
redds/m2 in the Whitewater River and Garvin Brook, respectively. Overall, redds averaged 0.42 m2 in area in
water 31 cm deep with a current velocity of 35 cm/sec. Redds in the Whitewater River were located in significantly
deeper, faster water, and were less likely to be placed under overhead cover compared to those in Garvin Brook.
Brown Trout spawning redds in these streams exhibited dimensions and habitat use typical for this species. Future
studies should focus on spawning habitat availability and possible redd superimposition to determine if suitable
spawning habitat may be limiting in any of these streams.

35 YEARS OF LAND MANAGEMENT; IS THE WHITEWATER RIVER IN SE MINNESOTA STILL
IMPAIRED BY TOTAL SUSPENDED SEDIMENT?

*Cole R. Weaver, Neal D. Mundahl, and William Varela.

Department of Biology, Winona State University.

Since 1987, the Whitewater Watershed Project in southeastern Minnesota has significantly reduced soil erosion and
flooding through contour farming, reduced tillage practices, buffer strip implementation, and cover crop use,
improving conditions for trout in the Whitewater River, one of the most important stream trout fisheries in the state.
Despite this improvement, trout populations may still be exposed to storm-related runoff events that can cause
moderate to severe physiological stress. Potentially harmful runoff events were monitored using automated water
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quality stations using observed turbidity/TSS concentrations along with a concentration-duration response model
for salmonids. TSS levels capable of producing moderate physiological stress in trout were estimated as 200 mg/L
for > 15-28 hours, 500 mg/L for > 5-9 hours, or 1000 mg/L for > 1-4 hours. During isolated runoff events TSS
concentrations exceeded 1000 mg/L. However, five water monitoring stations operating from June-October
recorded no potentially lethal events, but found that elevated TSS could have stressed trout during 40-66% (model
12-29 or 19-29) of the storm event pulses observed. These results indicate that trout populations in the Whitewater
River watershed may still be harmed by sediment transport and could benefit from improved erosional practices. If
the frequency and intensity of rain events increase due to climate change as predicted for this region, trout
populations in these agriculturally dominated landscapes must be protected with continued improvements in land
practices.

SOURCES AND INTER-RIVER MOVEMENT PATTERNS OF BLACK CARP IN THE MISSISSIPPI RIVER
BASIN: INSIGHTS FROM OTOLITH CHEMISTRY

Gregory W. Whitledge.

Center for Fisheries, Aquaculture, and Aquatic Sciences, Southern Illinois University.

Black Carp (Mylopharyngodon piceus) is an invasive species that was first introduced to the U.S. primarily for
biological control of aquaculture pond shails and is listed as an injurious species under the Lacey Act due to its
potential threat to endangered riverine mollusks. Several states ban possession of Black Carp, while a few states
(primarily in the south) require a permit for Black Carp possession and use of triploid (sterile) fish in aquaculture
ponds. Like Bigheaded Carps (Hypophthalmichthys spp.), Black Carp escaped the confinement of aquaculture
facilities and now occur in portions of the Mississippi River basin. The objectives of this study were to use otolith
chemistry to assess relative abundances of aquaculture-origin and wild Black Carp in the Mississippi River basin,
infer natal river for wild fish, and assess inter-river movement. Otolith chemistry data were also used in
conjunction with knowledge of capture location to infer lock and dam passage by Black Carp in the Upper
Mississippi and Illinois rivers. Otoliths from Black Carp captured by commercial fishers and agency personnel
during 20112018 were analyzed for stable oxygen isotope (5'°0) and strontium:calcium (Sr:Ca) ratios. Otolith
core 5'°0 data indicated that Black Carp in the Mississippi River basin are primarily supported by natural
reproduction and recruitment. However, aquaculture-source (both fertile diploid and sterile triploid) fish have also
been captured in the Mississippi River, tributaries, and floodplain lakes. Otolith chemistry data strongly suggest
that multiple rivers have served as natal environments for Black Carp and have contributed to recruitment of this
species in the Mississippi River basin. Otolith Sr:Ca data also indicated that inter-river movement by Black Carp is
relatively common and that several fish had passed upstream through one or more lock and dam structures in the
Upper Mississippi and Illinois rivers. Knowledge of Black Carp sources and movement obtained from otolith
chemistry is being used to guide continuing efforts to monitor this invasive species in the Mississippi River basin
and may inform development of potential management strategies to control Black Carp abundance, impacts, and
further range expansion.

PLAYING TO STAY IN THE GAME: A SPORTFISH'S ADAPTIVE RESPONSE TO CHANGE

Andrya L. Whitten®, Jason A. DeBoer, Levi E. Solomon, Andrea K. Fritts, Mark W. Fritts, Richard M. Pendleton,
T.D. VanMiddlesworth, and Andrew F. Casper.

"Nllinois Natural History Survey.

Large river systems are among the most anthropogenically influenced aquatic habitats, often degraded by multiple
factors. Environmental variability caused by anthropogenic factors can increase the vulnerability of fish to habitat
instability. Life-history traits can be used to manage groups of species in response to these changes by providing an
understanding of their population dynamics. The differential expression of life-history traits within a system due to
environmental variability can be used to determine habitat improvements needed to manage productive fisheries.
Our study used two years of targeted electrofishing data to describe differences in life-history expression (i.e., size
structure, age, growth coefficient, and fecundity) of Bluegill Lepomis macrochirus resulting from differences in
habitat quality and availability. In total, 526 Bluegill were collected and processed from three distinct habitats
within the Illinois River system: the upper Illinois River, lower Illinois River, and Emiquon Preserve, a
disconnected restored backwater lake adjacent to the lower Illinois River. Analyses indicated that Bluegill size
distribution, growth coefficient, gonadosomatic index, and fecundity differed significantly among habitats.
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Specifically, the lower Illinois River Bluegill had a smaller size structure and larger growth coefficient,
subsequently having a higher total fecundity at a smaller size than both the upper Illinois River and Emiquon
Bluegill. This could potently lead to lower lifetime fecundity and offspring of lesser quality. These results highlight
the differences in habitat availability throughout the Illinois River system and emphasis the need for habitat
improvements within the lower Illinois River.

SIZE SELECTIVITY OF GILL NETS USED TO TARGET SILVER AND BIGHEAD CARP IN THE UPPER
MISSISSIPPI

*Zachary J. Witzel', Kevin S. Irons?, and James T. Lamer"®,

"Western Illinois University, Department of Biological Sciences. 2lllinois Department of Natural Resources.
*lllinois Natural History Survey, Illinois River Biological Station.

Bigheaded Carp (Bighead Carp and Silver Carp) are highly invasive fishes in the Mississippi River System and can
be detrimental to native fishes and ecosystems. To limit their impact and further expansion, fishermen have been
contracted through state and federal agencies to remove Bigheaded Carp using predominantly gill nets. Mesh size
of entanglement gears determines the size structure of fishes able to be captured. To increase efficiency and
effectiveness of Bigheaded Carp harvest and minimize the capture of bycatch, it is important to understand the
relationship of gill net mesh size with the size structure of persistent populations. Therefore, the objective of our
study is to determine the size of Bigheaded Carp and commonly encountered bycatch that are effectively caught in
different sized gill nets based on their size (bar size = 7.62, 8.89, 10.16, 10.8, 11.43, 12.7, 13.335, and 15.24 cm).
Gill nets were used in pools 16 through 20 on the Mississippi River to capture Silver Carp (n=445) and Bighead
Carp (n=72). Multiple areas were targeted for their capture including backwater, and main channel areas of
Bigheaded Carp. With this information managers will be able to more efficiently target Bigheaded Carp if
knowledge of population size structure is available.

POPULATION DEMOGRAPHICS OF SILVER CARP, BIGHEAD CARP, BIGMOUTH BUFFALO, AND
PADDLEFISH IN POOLS 16-19 OF THE MISSISSIPPI RIVER

*Zachary J. Witzel*, Dominique D. Turney', Tyler C. Thomsen®, Madeline G. Tomczak', Jehnsen R. Lebsock’,
Cassidy R. Miles®, Kevin S. Irons?, and James T. Lamer™*.

'Department of Biological Sciences, Western Illinois University,. 2Illinois Department of Natural Resources. °|
Illinois Natural History Survey, Illinois River Biological Station.

Silver Carp and Bighead Carp (Bigheaded Carp) have spread throughout the Mississippi River basin since their
introduction in the 1970s. Highly adaptable life history traits have contributed to their invasiveness and their ability
negatively affect native fish populations and ecosystems. Bigheaded Carp can drive density dependent reductions in
their body condition and that of other native species (e.g., Bigmouth Buffalo, Paddlefish). Detection of a deviation
from body condition baselines in Bigheaded Carp and native species over time can be used as a surrogate to
evaluate tools used to reduce Bigheaded Carp populations. Therefore, the objectives of our study are to track body
condition of Bighead Carp, Silver Carp, Paddlefish and Bigmouth Buffalo over time in Pools 16-19 in the Upper
Mississippi River (low-density management zone). Gill nets (7.62, 8.89, 10.16, 10.8, 11.43, 12.7, 13.335, and 15.24
cm bar) were deployed in back water and main channel areas to capture Silver Carp (n=5023), Bighead Carp
(n=1260), Bigmouth Buffalo (n=822), and Paddlefish (n=623) in pools 16 through 19 on the Mississippi River
(2015- 2018 field seasons). Length and weight were recorded from all fishes and relative weight determined using
standard weight equations for each species. If it is determined that there is an overall decrease in the population of
Bigheaded Carp increased effort could be used to decrease populations even further. Demographic data can also
help managers populate spatially explicit models to help guide fishing efforts in this region.
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MISSISSIPPI RIVER RESEARCH CONSORTIUM, INC

2019 BUSINESS MEETING AGENDA
Radisson Hotel, La Crosse, Wisconsin
April 26th, 2019

1. Call to Order

2. President's Report
e Acknowledgments
e Approval of the 2018 business meeting minutes
e 2019 attendance/participation information
e Student poster and oral presentation awards

3. Treasurer's Report

4. Old Business
e Website updates and Google group
e Two student representatives to the Board of Directors

5. New Business
e Future meeting dates and change of venue

o April 22-24, 2020 (Radisson Center, La Crosse, WI)

o April 21-23, 2021 (La Crosse, WI)
Bylaw revisions ad hoc committee
Tax exempt status ad hoc committee
Introduction of executive board nominees for vice president and treasurer
Election of vice president and treasurer to the Board of Directors
Passing of the Presidency
Other new business

6. Adjournment




2018 MRRC BUSINESS MEETING MINUTES
Friday, April 27, 2018

Annual business meeting called to order by President Patricia Ries at 11:27 a.m. Patty
presented all of the student scholarship winners with their certificates. Best student poster
presentation award goes to Alec Rutherford. Best student platform presentation award winner
was Megan Albon.

Patty acknowledges everyone who works hard to make the meeting happen and each board
member was recognized. Patty recognized Kim and Megan and all of the judges and
moderators.

Colin moved and Fritts seconded a motion to approve the 2017 business meeting minutes. Patty
acknowledged the diversity of students that were from everywhere around the globe. Patty
presented a slide on the registration numbers and the breakdown between professional, student
and retirees.

Logo votes were tallied and 2C was the new classic design that won, and 4A won the new
contemporary design.

April reported on the raffle sales and total revenue. Neal did the treasurers report. Patty
discussed the dates and contracts for the future for 2019 and 2020.

April Burgett nominated Andrya Whitten as secretary, Patty Ries seconds and the motion
passes.

Patty Ries nominates Stephen Winter as Vice President, motion was seconded and the motion
passed.

Patty passes the presidency to Colin Belby. Colin acknowledged Patty and all of her hard work
as president and touched on her strong points, and presented her with a plaque as President.

Colin thanks everyone for their attendance and Eric Strauss as webmaster.
New Business:

Colin began to discuss new business that was discussed on the riverboat cruise on Wednesday
evening. Colin proposes the idea to go digital with the membership. We can go digital with
most of the printing. The cost per proceedings is about $6.50. Folks like the idea of a schedule
outside of the doors of the meeting rooms and are in favor of reduction of not printing the
bylaws and the abstracts. Andrea Fritts discusses the idea of just keeping the printed schedule
and Andrya moves, and the motion was seconded. Motion was carried. Teresa Newton
mentions the printing of the full copies of the proceedings. We currently have 2001 to present
available online. We would like to expand the archives and try to get full copies online. Colin
discusses that if anyone has any proceedings prior to 2001 we would like to archive those.

Electronic judging was very well received and seemed to go well. Colin asks the membership
and the judges like the online format and some members gave additional suggestions. Judges
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want to know who they are judging prior to the meeting, so would like to get those online. Levi
suggested keeping the draft forms to use for notes and rankings, and then keep the online form
for entering the scores. We will keep the online judging format.

Student scholarships were discussed. Students would like to have more money. Teresa Newton
suggests that we pay for lodging. Colin discusses that locals don’t need a hotel room. Neal
talks about the fact that we brought in more so we will need to spend more. A discussion ensues
regarding how they are judged. Charmayne suggests more awards because it looks good on a
resume. Motion was suggested that we give more awards with the extra money, and it was
seconded and carried. We will keep the dollar amount of the scholarship the same and the
number of scholarships awarded will increase.

The question was posed, do we need to support the student winners to go on to a National
meeting? Discussion ensued about the national meeting costs and the avenue to get funds to a
student. We will continue to discuss this as a board. We discussed how to raise money to give
more scholarships and Colin talked about selling tee shirts, hats, etc. Would people like to buy
merchandise? A member suggested he would be willing to pay for the beer mugs? A few
dollars would cover that cost and free up some more funds for scholarships.

There were no submissions for the essay competition this year that Dale Easley proposed. We
will continue to explore this.

How do we have a bigger social media presence? Doug Appel says it’s difficult to maintain
since student rep turns over every year. More involvement from more student members would
be necessary to build the social media. Teresa suggests a student social for just the students.
She has experience with it at other meetings. Do we want to have a keynote speaker next year?
Do we want to have a mentoring lunch? Do we want to extend the meeting to accommodate
more time for the student socials? Do we want to have workshops on stats, field methods,
presentation building, resume/CV building?

If the workshops are affordable we may have a very big workshop attendance since we have a
lot of student involvement.

Colin brings up the topic of food items, including vegetarian, vegan, food allergies, etc. We will
have an option next year for these meals at the registration?

We will be working on restoring our non-profit status as a Board of Directors with Colin and
Steve taking the lead and assistance from Colin’s wife.

Ken Lubsinski speaks about the value of the meeting, and suggests how we may be able to
influence the community and the general public to spread our research. Mike Romano agrees
and likes the idea of spreading our research. Can we record the keynote and do a webcast or a
video on our website? Can we open up the keynote speaker to the general public?

Amanda Milde gives an idea about connecting the raffle to the public and the raffle donors.
Science Café may work as an idea. Mark Fritts makes a motion to form an ad-hoc committee to
explore this option more and Mike Romano seconds. How can we also include and reach out to
our political influences is a question that this committee will also explore.
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Jim Lamer mentions that Mike and Susan Romano will be retiring this year and acknowledges
their contribution to the MRRC with many thanks.

Meeting is adjourned at 12:10 PM
Respectfully Submitted,
April M. Burgett, MRRC Conference Coordinator
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MISSISSIPPI RIVER RESEARCH CONSORTIUM
TREASURER’S REPORT

Submitted by Neal Mundahl March 1%, 2019

Checking account balance as of 30 June 2016 18078.16
Checking account balance as of 30 June 2017 19051.38
Transactions, 1 July 2017 to 30 June 2018
Income
2018 Registration and dues 11766.01
2018 Raffle/silent auction proceeds 2196.00
Interest 3.62
Total Income 13965.63
Expenses
2018 meeting (Radisson) 8384.35
2018 Proceedings 643.23
2018 Awards 116.05
2018 Student Travel awards 1200.00
2018 Raffle costs 385.90
Meeting momento 563.49
Meeting momento artwork 100.00
Pigtown Fling band 400.00
La Crosse Queen Cruises 1678.87
Service fees 6.00
Total Expenses 13477.89
Accounts as of 30 June 2018 19539.12
Transactions, 1 July 2018 to 1 March 2019
Income
Total Income 0.00
Expenses
T-shirts 680.00
Keynote airfare 376.00
Total Expenses 1056.00
Checking account balance as of 1 March 2019 18483.12
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PAST RECIPEINTS OF THE MISSISSIPPI RIVER RESEARCH
CONSORTIUM FRIEND OF THE RIVER AWARD

Friend of the River

Calvin R. Fremling

Thomas O. Claflin

Pamela Thiel

Richard V. Anderson

Ronald G. Rada

Marian E. Havlick

Carl Korschgen

Ken Lubinski

Neal Mundahl

Michael Vanderford

Organization

Winona State University

USGS, Columbia
Environmental Research
Center, Columbia, Missouri
USGS, Upper Midwest
Environmental Sciences
Center, La Crosse, Wisconsin

Winona State University

University of Wisconsin-La

U.S. Fish & Wildlife Service

Western Illinois University

University of Wisconsin-La

Malacological Consultants, La
Crosse, Wisconsin

U.S. Fish & Wildlife Service

Year

1992

1993

1997

1998

1999

2008

2009

2012

2016

2018

Meeting Presenter

24th

25th

29th

30th

31st

40th

41st

44th

48th

50th

Neal Mundabhl

Ronald G. Rada

Terry
Dukerschein

Michael A.
Romano

Terry
Dukerschein

Brian Ickes

Roger Haro and
Jim Wiener

Susan Romano

Susan Romano

Pamela Thiel
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PAST MEETINGS AND OFFICERS OF THE MISSISSIPPI RIVER
RESEARCH CONSORTIUM

Meeting Year

Location

President

1st

2nd

3rd

4th

5th

6th

7th

8th

9th

10th

11th

12th

13th

14th

15th

1968*

1969

1970

1971

1972

1973

1974

1975

1976

1977

1978

1979

1980

1981

1982

1983

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

Quincy College, Quincy, IL

No Meeting

Monmouth College, Monmouth, IL

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

Loras College, Dubuque, 1A

Ramada Inn, La Crosse, WI

Radisson Hotel, La Crosse, WI

No Meeting

60

Brother George Pahl

Dr. Thomas Claflin
Dr. Calvin Fremling
Dr. Joseph Hopwood
Dr. Joesph Kapler
Rev. John Ostdiek
Dr. Jacob Verduin
Mr. Rory Vose

Dr. Dennis Nielsen
Dr. Ronald Rada

Dr. Edward Cawley
Dr. Edward Cawley
Mr. Michael Vanderford

Board of Directors

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



16th

17th

18th

19th

20th

21st

22nd

23rd

24th

25th

1984

1985

1986

1987

1988

1989

1990

1991

1992

1993

Radisson Hotel, La Crosse, WI

Radisson Hotel, La Crosse, WI

Radisson Hotel, La Crosse, WI

Univ. of Wisconsin-La Crosse, La Crosse, WI

Univ. of Wisconsin-La Crosse, La Crosse, WI

Holiday Inn, La Crosse, WI

Island Inn, La Crosse, WI

Holiday Inn, La Crosse, WI

Holiday Inn, La Crosse, WI

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

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

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

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

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

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

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

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

Dr. Richard Anderson Mr.
Mike Dewey

Mr. Kent Johnson Dr. Joe
Wilosinski

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



26th

27th

28th

29th

30th

31st

32nd

33rd

34th

1994

1995

1996

1997

1998

1999

2000

2001

2002

Holiday Inn, La Crosse, WI

Holiday Inn, La Crosse, WI

Holiday Inn, La Crosse, WI

Holiday Inn, La Crosse, WI

Yacht Club Resorts, La Crosse, WI

Yacht Club Resorts, La Crosse, WI

Radisson Hotel, La Crosse, WI

Radisson Hotel, La Crosse, WI

Radisson Hotel, La Crosse, WI
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Dr. Teresa Naimo

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

Dr. Mark Sandheinrich Mr. Rob
Maher

Dr. Michael Delong Dr. Neal
Mundabhl

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

Dr. Neal Mundahl

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

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

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

Dr. Richard Anderson Dr. Yao
Yin

Mr. Brent Knights Dr. Neal
Mundabhl

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

Mr. Brent Knights Mr. Jeff
Arnold

Dr. Michael Romano Dr. Neal
Mundabhl



35th

36th

37th

38th

39th

40th

41st

42nd

43rd

2003

2004

2005

2006

2007

2008

2009

2010

2011

Radisson Hotel, La Crosse, WI

Radisson Hotel, La Crosse, WI

Radisson Hotel, La Crosse, WI

Radisson Hotel, La Crosse, WI

Radisson Hotel, La Crosse, WI

Grand River Center, Dubuque, 1A

Radisson Hotel, La Crosse, WI

Radisson Hotel, La Crosse, WI

Radisson Hotel, La Crosse, WI

63

Mr. Jeff Arnold Dr.
Michael Romano Mr. Jim
Fischer Dr. Neal Mundahl

Dr. Michael Romano Dr. Mark
Pegg

Mr. Jim Fischer Dr. Neal
Mundahl

Dr. Mark Pegg
Dr. Michael Delong Mr. Lynn
Bartsch Dr. Neal Mundahl

Dr. Michael Delong Dr. John
Chick

Mr. Lynn Bartsch Dr. Neal
Mundahl

Dr. John Chick Mr. Brian
Ickes Dr. Robert Miller
Dr. Neal Mundahl

Mr. Brian Ickes Dr. Roger
Haro Dr. Robert Miller Dr.
Neal Mundahl

Dr. Roger Haro Dr. Greg Sass
Dr. Susan Romano Dr. Neal
Mundahl

Dr. Greg Sass Dr. Jeff Houser
Dr. Susan Romano Dr. Neal
Mundahl

Dr. Jeff Houser  Dr. Susan
Romano Dr. Eric Strauss
Dr. Neal Mundahl



44th

45th

46th

47th

48th

49th

50th

2012

2013

2014

2015

2016

2017

2018

Radisson Hotel, La Crosse, WI

Radisson Hotel, La Crosse, WI

Radisson Hotel, La Crosse, WI

Radisson Hotel, La Crosse, WI

Radisson Hotel, La Crosse, WI

Radisson Hotel, La Crosse, WI

Radisson Hotel, La Crosse, WI
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Dr. Susan Romano Dr. Nathan De
Jager Dr. Eric Strauss
Dr. Neal Mundahl

Dr. Nathan De Jager Dr. Eric
Strauss

Ms. Nerissa Michaels Dr. Neal
Mundabhl

Dr. Eric Strauss Dr. Andrew Casper
Ms. April Burgett Dr. Neal
Mundahl

Dr. Andrew Casper Ms. Michelle
Bartsch Ms. April Burgett Dr. Neal
Mundahl

Ms. Michelle Bartsch
Dr. Gretchen Gerrish
Ms. April Burgett
Dr. Neal Mundahl

Dr. Gretchen Gerrish
Ms. Patty Ries

Ms. April Burgett
Dr. Neal Mundahl

Mr. Mark Fritts

Ms. Patty Ries

Dr. Colin Belby

Ms. April Burgett

Dr. Neal Mundahl Mr. Mark Fritts
Mr. Doug Appel



51st 2019 Radisson Hotel, La Crosse, WI Dr. Colin Belby
Dr. Stephen Winter
Ms. April Burgett
Ms. Andrya Whitten
Dr. Neal Mudahl
Mr. Doug Appel
Ms. Dominique Turney

The proceedings of the annual meeting of the Mississippi River Research Consortium, Inc.
have been published since 1968. VVolumes 7 and 12 were not published, as annual meetings were
not convened in 1974 and 1979, respectively. Past proceedings are available on the MRRC
website: <http://m-r-r-c.org/History.html>

All non-MRRC images used in the 2019 MRRC program are considered public domain and were obtained from the
following sources:

Flying squirrel by Robert Savannah at fws.gov/northeast/news/2011/061611.html

Channel catfish at clipart-library.com/clipart/8cGbMGrLi.htm

Snapping turtle at reusableart.com/snapping-turtle-drawing.html

Pallid sturgeon at commons.wikimedia.org/wiki/File:Scaphirhynchus_albus_mirrored.jpg
Scaup by Bob Hines at fws.gov/uploadedfiles/ducks%20at%20a%20distance-ocr.pdf

Mayfly by Karen Couch at wpclipart.com/animals/bugs/M/Ma/Mayfly.png.html

Pickeral frog by Karen Couch at wpclipart.com/animals/F/frogs/frogs_2/pickerel_frog.png.html
Crappie at clipart-library.com/clipart/6 Tp5akgjc.htm
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