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4% Congress of the International Society of River Science to be held in La Crosse, WI
August 23 — 28, 2015

4th Biennial
I R Symposium

? La Crosse, Wisconsin USA
August 23-28, 2015

http://www.uwlax.edu/conted/isrs2015/index.htm
The River Studies Center at the University of Wisconsin-La Crosse (UW-L) and its partners,
UW-L Continuing Education and Extension, USGS Upper Midwest Environmental Science
Center and Winona State University Large River Studies Center, are very pleased to announce
that the 4th Biennial Symposium of the International Society of River Science (ISRS) will be
held at the La Crosse Convention Center from August 23 — 28, 2015. The interdisciplinary
conference theme will be river connectivity. We expect between 250 to 400 international river
scientists and scholars will be coming to La Crosse to present a wide array of research.

Connectivity...

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

Featured Speakers

The ISRS 2015 steering committee is currently developing a strong and exciting cadre of
featured speakers for the 4" Biennial Symposium in La Crosse. While this list of speakers will
likely expand, we are pleased to announce that the following river specialists have agreed to
contribute to the symposium’s interdisciplinary theme of CONNECTIVITY.

* River Restoration - Margaret Palmer, Director, Socio-environmental Synthesis Center,
University of Maryland

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



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

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

We are currently seeking topics for special workshops and symposia. For more information
contact Roger Haro (rharo@uwlax.edu). (Roger is attending the MRRC meeting.)

UW-L River Studies Center

Four Decades of
Environmental Research & Scholarship

View this journal online at wileyonlinelibrary.com

Large River Studies Center

Official Journal of the International Society for River Science

%
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BLACKWELL

USGS

)

Biology Department st
Winona State University

science for a changing world




KEYNOTE PRESENTATION AND MIXERS
Radisson Hotel — Ballroom B
La Crosse, Wisconsin
Wednesday, 23 April 2014

5:30 PM Registration Table Opens
7:00-7:10 PM Welcome and Announcements — Eric Strauss, MRRC President
KEYNOTE PRESENTATION
7:10-8:00 PM LESSONS FROM THE LONG VIEW: CHALLENGES AND

OPPORTUNITIES WITH LONG-TERM RESEARCH IN AQUATIC

ECOSYSTEMS"

Dr. Emily Stanley, Professor of Limnology, University Wisconsin-Madison
and Lead Investigator for the North Temperate Lakes Long Term
Ecological Research Program

MIXERS
8:00-10:00 PM  GENERAL CONSORTIUM MIXER (Hotel Foyer)

8:00-10:00 PM  STUDENT — MENTOR MIXER (Ballroom B)



PLATFORM PROGRAM

Radisson Hotel — Ballroom B
La Crosse, Wisconsin
Thursday, 24 April 2014
(*Student Presenters)

7:50-8:00 AM  Announcements — Eric Strauss, MRRC President

SESSION I — ASIAN CARP (Moderator: Shawn Giblin)

8:00-8:20 AM

8:20-8:40 AM

8:40-9:00 AM

9:00-9:20 AM

9:20-9:40 AM

ENVIRONMENTAL DNA: AN EARLY DETECTION TOOL USED IN
THE SURVEILLANCE FOR INVASIVE BIGHEAD AND SILVER
CARP

Emy Monroe! and Kelly Baerwaldt?. *Whitney Genetics Laboratory, US
Fish and Wildlife Service Resource Center, Onalaska, W1 54650. 2US Army
Corps of Engineers, Rock Island, Illinois, 61204.

LONG-TERM CHANGES IN FISH COMMUNITY STRUCTURE IN
RELATION TO ASIAN CARP ESTABLISHMENT

Levi E. Solomon!, R.M. Pendleton', and A.F. Casper!. lllinois River
Biological Station, Illinois Natural History Survey, Havana, IL 62644,

HABITAT USE BY AGE-0 SILVER CARP IN THE MISSISSIPPI
RIVER BASIN

*Kevin Haupt!?, Sara Tripp?, David Herzog? and Quinton Phelpst?,
IMissouri Department of Conservation, Big Rivers and Wetlands Field
Station Jackson, Missouri 63755. 2Southeast Missouri State University
Cape Girardeau, MO 63701.

IMMIGRATION, EXPLOITATION, AND SURVIVAL OF ASIAN
CARP IN THE UPPER ILLINOIS RIVER: RESULTS FROM MARK-
RECAPTURE STUDIES

Marybeth K. Brey !, David C. Glover?, and James E. Garvey'. !Center for
Fisheries, Aquaculture, and Aquatic Sciences, Southern Illinois University-
Carbondale, Carbondale, IL 62901. The Ohio State University, Aquatic
Ecology Laboratory, Department of Evolution, Ecology, and Organismal
Biology, Columbus, OH 43212

USE OF HARVEST SIMULATION MODELS FOR SILVER CARP
POPULATIONS IN SEVERAL U.S. RIVERS.

Quinton E. Phelps'?, Justin R. Seibert!?, Sara J. Tripp!, and David P.
Herzog!. *Missouri Department of Conservation, Big Rivers and Wetlands
Field Station, Jackson, MO 63755. 2Department of Biology, Southeast
Missouri State University, Cape Girardeau, MO 63701.



9:40-10:00 AM BREAK (HOTEL FOYER)

SESSION Il - HABITAT INDICATORS (Moderator: Marybeth Brey)

10:00-10:20 AM

10:20-10:40 AM

10:40-11:00 AM

11:00-11:20 AM

LABORATORY EVALUATION OF PHYSIOLOGICAL
BIOMARKERS OF STRESS IN FRESHWATER MUSSELS

Andrea K. Fritts!?, James T. Peterson®, Peter D. Hazelton?, and Robert B.
Bringolf?. lllinois Natural History Survey, Illinois River Biological
Station, 704 N. Schrader Ave., Havana, IL 62644, *Warnell School of
Forestry and Natural Resources, University of Georgia, 180 E. Green Street,
Athens, Georgia 30602, 2U.S. Geological Survey, Oregon Cooperative Fish
and Wildlife Unit, Oregon State University, 104 Nash Hall, Corvallis,
Oregon 97331.

2013 MUSSEL COMMUNITY AND HABITAT SURVEY IN THE
UPPER MISSISSIPPI RIVER, POOL 12 (FRENTRESS LAKE AREA)
Daniel J. Call, Michael J. Malon?, Robert W. Schanzle®, Robert D. Salleg,
Jenna L. Skopek®, and Adam R. Hoffman®. 'Environmental Research &
Information Analysts, LLC, Dubuque, 1A 52001. 2Jo Daviess County Soil
& Water Conservation District, Elizabeth, IL 61028. 3lllinois DNR (Ret.),
Chatham, IL 62629. “lllinois DNR (Ret.), Sterling, IL 61081. °Dept. of
Natural & Applied Sciences, University of Dubuque, Dubuque, 1A 52001

PATTERNS IN RECRUITMENT OF FRESHWATER MUSSELS AS A
FUNCTION OF RIVER DISCHARGE

*Patricia Ries'2, Teresa Newton?, Steve Zigler!, and Roger Haro?. 'U.S.
Geological Survey, Upper Midwest Environmental Sciences Center, La
Crosse, WI 54602. 2River Studies Center, University of Wisconsin-La
Crosse, La Crosse, W1 54601.

SPATIAL AND TEMPORAL DYNAMICS OF PHYTOPLANKTON
ASSEMBLAGES IN SELECTED REACHES OF THE UPPER
MISSISSIPPI RIVER: NAVIGATION POOLS 8, 13, AND 26.

John T. Manier!, Roger Haro?, Jeff Houser!, and Ron Rada® !U.S.
Geological Survey, Upper Midwest Environmental Sciences Center, La
Crosse, WI 54603. ?River Studies Center, University of Wisconsin- La
Crosse, La Crosse, W1 54601.

11:20-1:10 PM  LUNCH (on your own)

SESSION 111 - ECOSYSTEM DYNAMICS (Moderator: Andrea K. Fritts)



1:10-1:30 PM

1:30-1:50 PM

1:50-2:10 PM

2:10-2:30 PM

2:30-2:50 PM

2:50-3:10 PM

LONG TERM TRENDS IN SUSPENDED SOLIDS, NITROGEN, AND
PHOSPHORUS IN SELECT UPPER MISSISSIPPI RIVER
TRIBUTARIES

Rebecca M. Kreiling and Jeffrey N. Houser. USGS Upper Midwest
Environmental Sciences Center, 2630 Fanta Reed Rd, La Crosse, W1 54603.

MODELING AND MAPPING FLOOD INUNDATION ALONG THE
UPPER MISSISSIPPI RIVER: IMPLICATIONS FOR THE STUDY
AND MANAGEMENT OF FLOODPLAIN VEGETATION AND SOIL
DYNAMICS

Nathan R. De Jager, Jason J. Rohweder, Timothy J. Fox, Yao Yin. USGS
Upper Midwest Environmental Sciences Center, La Crosse, WI 54603

EFFECTS OF CLIMATE CHANGE AND PHALARIS ARUNDINACEA
(REED CANARY GRASS) ON PLATANTHERA LEUCOPHAEA
(EASTERN PRAIRIE FRINGED ORCHID) AT BALDWIN MARSH
*BreAnn Nesteby! Susan Romano®2. 'Department of Biological Sciences,
Western Illinois University-Quad Cities, Moline, Illinois 61265.
2Department of Geography, Western lllinois University-Quad Cities,
Moline, Illinois 61265.

ECOLOGICAL SHIFTS IN A LARGE FLOODPLAIN RIVER DURING
A TRANSITION FROM A TURBID TO CLEAR STABLE STATE
Shawn M. Giblin?, Brian Ickes?, Heidi A. Langrehr?, Andrew D. Bartels?,
Kraig L. Hoff!. 'WDNR Mississippi River Monitoring Field Station, La
Crosse, WI 54603. 2US Geological Survey Upper Midwest Environmental
Sciences Center, La Crosse, W1 54603.

ECOSYSTEM METABOLISM IN OFF-CHANNEL HABITATS OF
THE MIDDLE MISSISSIPPI RIVER

Molly Sobotka and Quinton Phelps. Open Rivers and Wetlands Field
Station, Missouri Department of Conservation, 3815 East Jackson
Boulevard, Jackson, Missouri, USA 63755.

BREAK (HOTEL FOYER)

SESSION IV — ANTHROPOGENIC FACTORS (Moderator: Shawn Giblin)



3:10-3:30 PM

3:30-3:50 PM

3:50-4:10 PM

4:10-4:30 PM

4:30-4:50 PM

4:50-6:30 PM

6:30-9:00 PM

ECOSYSTEM CHANGE IN UPPER MISSISSIPPI RIVER
BACKWATERS I: GEOCHEMICAL AND BIOLOGICAL
ANALYSES OF SEDIMENT CORES

Colin S. Belby?!, Gretchen A. Gerrish! and Carmen Rivera Perez!.
University of Wisconsin La Crosse Geography and Earth Sciences! and
Biology?.

ECOSYSTEM CHANGE IN UPPER MISSISSIPPI RIVER
BACKWATERS II: POST-DAM ZOOPLANKTON COMMUNITY
FOOD WEB SHIFT.

Gretchen A. Gerrish?, Colin S. Belby?, Carmen Rivera Perez! and
Shawn Giblin®. University of Wisconsin La Crosse Biology* and
Geography, University of Wisconsin La Crosse Earth Sciences?, and
USGS -Upper Midwest Environmental Science Center?,

APPLICATION OF THE SPAWNING POTENTIAL RATIO FOR THE
MIDDLE MISSISSIPPI RIVER CHANNEL CATFISH FISHERY
*Andrew T. Bueltmann and Quinton E. Phelps. Missouri Department of
Conservation, Big Rivers and Wetlands Field Station Southeast Missouri
State University, Department of Biology.

A COMPARISON OF CATCH RATES BETWEEN THE MAIN
CHANNEL AND SIDE CHANNELS IN THE MIDDLE MISSISSIPPI
RIVER

*Shane M. Simmons® 2, Molly Sobotka®, Sara J. Tripp!, Dave P. Herzog!
and Quinton E. Phelps®?. !Big Rivers and Wetlands Field Station, Missouri
Department of Conservation, 3815 East Jackson Boulevard, Jackson,
Missouri, 63755. 2Southeast Missouri State University, Cape Girardeau,
Missouri 63701.

ASSESSING URBAN WATERSHED HEALTH IN THE CITIES OF
ROCK ISLAND AND MOLINE, IL

Michael Reisner, Kevin Geedey, Reuben Heine, Adam Kaul, Jessica

Flondro, Carlisle Evans-Peck, and Tara Cullison. Augustana College,

Upper Mississippi Studies Center, Rock Island, IL 61201

AUTHORS PRESENT AT POSTERS IN HOTEL FOYER

BANQUET — RADISSON BALLROOM A



Radisson Hotel — Ballroom B (All Sessions)
Friday, 25 April 2014

7:50-8:00 AM  Announcements — Eric Strauss, MRRC President

SESSION V — COMMUNITY ECOLOGY AND HEALTH (Moderator: Quinton Phelps)

8:00-8:20 AM

8:20-8:40 AM

8:40-9:00 AM

9:00-9:20 AM

9:20-9:40 AM

ASSESSING THE PARASITE MANIPULATION HYPOTHESIS IN AN
INVASIVE HOST: THE FAUCET SNAIL (BITHYNIA TENTACULATA).
Alicia M. Weeks!, Rebecca L. Peot?, Barbara Bennie?, Gregory J.
Sandland!®, James P. Peirce??® and Roger J. Haro'?. 'Department of
Biology, University of Wisconsin-La Crosse, La Crosse, WI 54601.
?Department of Mathematics, University of Wisconsin-La Crosse, La
Crosse, WI 54601. 3River Studies Center, University of Wisconsin-La
Crosse, La Crosse, W1 54601.

DOES VARIATION IN ELECTROFISHING CATCH PER UNIT
EFFORT REFLECT VARIATION IN THE ABUNDANCE OF FISHES?
John H. Chick?, Chad R. Dolan?, Greg G. Sass®. !lllinois Natural History
Survey, National Great Rivers Research and Education Center, University
of lllinois Champaign-Urbana, East Alton, 1L 62024. 2lowa Department of
Natural Resources, Lake Darling Station, Brighton, 1A 52540. 3Escanaba
Lake Research Station, Wisconsin Department of Natural Resources,
Boulder Junction, W1 54512.

WATERBIRD MORTALITY SURVEYS ON THE UPPER MISSISSIPPI
RIVER NATIONAL WILDLIFE AND FISH REFUGE: MONITORING
THE IMPACT OF TREMATODIASIS

Stephen Winter!, Brian Stemper!, Calvin Gehri?, Wendy Woyczik?,
Kendra Niemec?, and Dustan Hoffman?. *USFWS, Upper Mississippi River
National Wildlife and Fish Refuge, HQ Office, Winona, MN 55987.
2USFWS, Upper Mississippi River National Wildlife and Fish Refuge, La
Crosse District Office, La Crosse, W1 54650.

RIVER OTTER HABITAT ALONG THE UPPER MISSISSIPPI RIVER
NEAR SAVANNA, IL

*Alissa Shaner! and Susan P. Romano'?. Department of Biological
Sciences, Western Illinois University-Quad Cities, Moline, Illinois 61265.
?Department of Geography, Western lllinois University-Quad Cities,
Moline, Illinois 61265.

BREAK - HOTEL FOYER

10



SESSION VI - FISH: PART A (Moderator: Jeff Houser)

9:40-10:00 AM

10:00-10:20 AM

10:20-10:40 AM

SHOCKING RESULTS: ASSESSING THE INJURY RATES OF
FISHES FROM PULSED-DC ELECTROFISHING

*Edward F. Culver, and John H. Chick®. *National Great Rivers Research
& Education Center, Illinois Natural History Survey, University of Illinois,
Urbana-Champaign, East Alton, IL, USA

COMPARATIVE ANALYSIS OF CHANNEL CATFISH ICTALURUS
PUNCTATUS DIET AND CONDITION ABOVE AND BELOW LOCK
AND DAM 19 ON THE UPPER MISSISSIPPI RIVER

Tristan Widloe!, Michael A. McClelland?, and Timothy W. Spier®. llinois
Department of Natural Resources, 13608 Fox Road, Yorkville, IL 60560.
?[llinois Department of Natural Resources, 700 S. 10" Street, Havana, IL
62644. 3Department of Biological Sciences, Western Illinois University, 1
University Circle, Macomb, IL 61455.

RETRACING ENVIRONMENTAL LIFE HISTORY OF ADULT
SCAPHIRHYNCHUS STURGEON USING FIN RAY
MICROCHEMISTRY

*Anthony P. Porrecal, William D. Hintz!, Neil P. Rude!, Quinton E.
Phelps?, Gregory W. Whitledge?, and James E. Garvey!. !Center for
Fisheries, Aquaculture, and Aquatic Sciences, Department of Zoology,
Southern 1llinois University, 1125 Lincoln Drive, Carbondale, IL 62901.
2Missouri Department of Conservation, Open Rivers and Wetlands Field
Station, Jackson, MO 63755.

10:40-11:00 AM BREAK -HOTEL FOYER

SESSION VII - FISH: PART B (Moderator: Jim Lamer)

11:00-11:20 AM

PADDLEFISH POPULATION CHARACTERISTICS OF MAJOR
MIDWESTERN RIVERS

*Ryan N. Hupfeld!?*, Sara J. Tripp?, David P. Herzog?, and Quinton E.
Phelps®2. Southeast Missouri State University, One University Plaza, Cape
Girardeau, MO 63701. 2Big Rivers and Wetlands Field Station, Missouri
Department of Conservation, 3815 East Jackson Boulevard, Jackson,
Missouri 63755.

11



11:20-11:40 AM

11:40-12:00 PM

12:00-12:20 PM

POPULATION DEMOGRAPHICS OF LAKE STURGEON IN THE
UPPER MISSISSIPPI RIVER

*Kyle R. Bales'?, Sara J. Tripp®, Travis L. Moore®, David P. Herzog?,
Quinton E. Phelps?. *Missouri Department of Conservation , Big Rivers
and Wetlands Field Station, Jackson, MO 63755. 2Southeast Missouri State
University, Department of Biology, Cape Girardeau, MO 63701. 3Missouri
Department of Conservation, Hannibal, MO 63401.

EXAMINING RECRUITMENT PATTERNS IN FISHES OF THE
MIDDLE MISSISSIPPI RIVER

John West, Molly Sobotka and Quinton Phelps. Big Rivers and Wetlands
Field Station, Missouri Department of Conservation.

FISH ASSEMBLAGE AND DIET IN A FRAGMENTED, LOW
GRADIENT SOUTHERN ILLINOIS RIVER

H.M. Rantala, S.M. Bonjour, M.G. Bennett, and M.R. Whiles. Department
of Zoology and Center for Ecology, Southern Illinois University,
Carbondale, IL.

12:20-1:30 PM  LUNCH - BALLROOM A

1:30-3:00 PM

BUSINESS MEETING AND RAFFLE — BALLROOM B

12



POSTER PRESENTATIONS

RADISSON HOTEL
THURSDAY APRIL 24,2014 12:00 PM - 6:30 PM
Authors Present 4:50 — 6:30 PM
(Listing by Topic, *Student presenters)

AQUATIC ECOLOGY

1)

2)

3)

4)

5)

6)

ALKALINITY AND DISSOLVED OXYGEN RELATIONSHIPS IN UPPER
MISSISSIPPI STUDIES CENTER WATERSHEDS

*John Bialek!, *Mason Robertson!, Kevin Geedey’, and Michael Reisner'?,
!Augustana College, Rock Island, IL 61201. 2Upper Mississippi Studies Center.

STATISTICAL ANALYSIS OF FLOODING OF STREAMS NEAR DUBUQUIE,
IOWA

Dale Easley. Department of Natural and Applied Sciences, University of Dubugue,
Dubuque 1A 52001.

EFFECT OF SUBMERSED MACROPHYTES ON WHOLE STREAM
METABOLISM IN A TEMPERATE COLD WATER STREAM

*David J. Farrow and Eric A. Strauss. River Studies Center, University of Wisconsin
- La Crosse, La Crosse, W1 54601.

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

Jay A. VonBank, Andrew F. Casper, Heath M. Hagy, Aaron P. Yetter

Illinois Natural History Survey, Illinois River Biological Station and Forbes

Biological Station Prairie Research Institute, University of Illinois, Havana, IL, 62644

WATER CHEMISTRIES OF 33 LAKES IN THE UPPER MIDWEST
*Rhiannon Fisher and Joan Bunbury. Department of Geography and Earth Science and
River Studies Center University of Wisconsin — La Crosse, La Crosse, W1 54601.

THE INFLUENCE OF GROSS PRIMARY PRODUCTION ON TROPHIC
COMPLEXITY IN SLACKWATERS OF LARGE RIVERS

*McKenzie Kline!, Michael D. Delong?, Munique C. Reid?, and Martin C. Thoms?.
L arge River Studies Center, Biology Dept., Winona State University, Winona, MN
55987. “Riverine Landscapes Research Laboratory, Department of Geography and
Planning, University of New England, Armidale, Australia.

13



7)

8)

9)

10)

IS THERE A RELATIONSHIP BETWEEN FISH COMMUNITY STRUCTURE
AND ECOSYSTEM SIZE OR PRODUCTIVITY IN HABITATS WITHIN A
FLOODPLAIN RIVER?

*Kristin Maynard?, Michael D. Delong®, Munique C. Reid?, and Martin C. Thoms?.
Large River Studies Center, Biology Dept., Winona State University, Winona, MN
55987. “Riverine Landscapes Research Laboratory, Department of Geography and
Planning, University of New England, Armidale, Australia.

DEPTH-SPECIFIC ORGANIC CARBON CONTENT AND DECOMPOSITION
RATES IN SEDIMENT OF VARIOUS AQUATIC HABITATS IN THE UPPER
MISSISSIPPI RIVER

Sadie R. Ryan and Eric A. Strauss. River Studies Center and Department of Biology,
University of Wisconsin - La Crosse, La Crosse, W1 54601.

ENVIRONMENTAL CONCENTRATIONS AND TOXICOLOGICAL IMPACTS
OF CHLORIDES IN A TRIBUTARY OF THE MISSISSIPPI RIVER.

*Eric T. Stone!, Logan J. Webb!, and Adam R. Hoffman'. !Department of Natural and
Applied Sciences, University of Dubuque, Dubuque, lowa 52001.

EFFICACY OF GREON AUTOMATED SAMPLING BUOYS. Lori Soeken
Gittinger! and John Chick!. Illinois Natural History Survey, University Of Illinois,
National Great Rivers Research and Education Center, 1 Confluence Way, East Alton,
11 62024.

FISH ECOLOGY

11)

12)

13)

HABITAT USE BY CHANNEL CATFISH IN THE MIDDLE MISSISSIPPI
RIVER

Andrew P. Braun and Quinton E. Phelps. Missouri Department of Conservation, Open
Rivers and Wetlands Field Station, Jackson, MO 63755.

MONITORING ASIAN CARP IN THE UPPER MISSISSIPPI RIVER
Trevor Cyphers and Kyle Mosel. U.S. Fish and Wildlife Service: La Crosse Fish and
Wildlife Conservation Office, Onalaska, W1 54650.

RELATIONSHIP OF WEED SHINER AND YOUNG-OF-YEAR BLUEGILL
AND LARGEMOUTH BASS ABUNDANCE TO SUBMERSED AQUATIC
VEGETATION IN NAVIGATION POOLS 4, 8, AND 13 OF THE UPPER
MISSISSIPPI RIVER, 1998-2012.

Steven A. DeLain and Walter A. Popp. Minnesota Department of Natural Resources,
Long Term Resource Monitoring Program, Lake City, MN 55041.

14



14)

15)

16)

17)

18)

19)

THE GREAT FISH DEPRESSION: EXPLORING THREE YEARS OF POOR
CATCH IN POOL 26 OF THE UPPER MISSISSIPPI RIVER.

Gittinger, Eric J., Eric N. Ratcliff and John H. Chick. Illinois Natural History Survey,
National Great Rivers Research and Education Center, 1 Confluence Way, East Alton,
IL 62024.

COMPARISON OF FISH COMMUNITY COMPOSITION AND STRUCTURE
BETWEEN POOL 19 AND POOL 20 OF THE UPPER MISSISSIPPI RIVER
*Rebekah L. Haun, Cory A. Anderson and James T. Lamer. Department of Biological
Sciences, 1 University Circle, Western Illinois University, Macomb, IL 61445.

STATUS AND HABITAT PATCH USE OF SCAPHIRHYNCHUS STURGEON:
ARE ISLANDS THE TICKET FOR RECOVERY IN THE FREE-FLOWING
MISSISSIPPI RIVER?

*William D. Hintz!, Anthony P. Porreca®, David C. Glover!?, and James E. Garvey.
1Center for Fisheries, Aquaculture, and Aquatic Sciences, Department of Zoology,
Southern Hlinois University, Carbondale, IL 62901. 2Aquatic Ecology Laboratory, The
Ohio State University, Columbus, OH 43212.

WHITE BASS POPULATIONS CHARACTERISTICS IN THE UPPER
MISSISSIPPI RIVER

Nicholas W. Kramer?®, Ryan N. Hupfeld'?, Sara J. Tripp®, Adam A. Thiese?, Bernard
J. Schonhoff? and Quinton E. Phelps'®. *Missouri Department of Conservation, Big
Rivers and Wetlands Field Station. 2lowa Department of Natural Resources, Fairport
Fish Management Station. 3Southeast Missouri State University, Department of
Biology.

THE EFFECTS OF CONNECTIVITY ON FISH SIZE AND COMMUNITY
STRUCTURE IN THE UPPER MISSISSIPPI RIVER

*Lucas D. Landry, Michael D. Delongl, Munique C. Reid?, and Martin C. Thoms?.
!Large River Studies Center, Biology Department, Winona State University, Winona,
MN 55987. ?Riverine Landscapes Research Laboratory, Department of Geography and
Planning, University of New England, Armidale, Australia.

MISSISSPPI POOL 2 AND LAKE ST. CROIX: COMPARATIVE ECONOMIC
ANALYSIS OF DIFFERENT CONTROL AND MITIGATION EFFORTS
*Trevor J. Leonard. Northland College, Ashland, WI, 54806.
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20)

21)

22)

23)

24)

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

*Tad W. Locher?, James T. Lamer?. 'Department of Biological Sciences, Western
Illinois University, Macomb, IL, 61455. ?Kibbe Field Station, Western lllinois
University, Warsaw, IL, 62379.

EFFECTS OF FILTER-FEEDING ASIAN CARP ON PARTICLE DYNAMICS
IN ANEWLY INVADED SEGMENT OF THE MISSISSIPPI RIVER
*Amanda S. Milde'?, William B. Richardson?, and Eric A. Strauss?. *U.S. Geological
Survey, Upper Midwest Environmental Sciences Center, La Crosse, W1 54602. ?River
Studies Center, University of Wisconsin-La Crosse, La Crosse, W1 54601.

WHITE SUCKER MOVEMENT PATTERNS AND STREAM DIVERSITY OF
TWO MISSISSIPPE RIVER TRIBUTARY STREAMS

*Tyler J. Porter, Brandon Duve, David E. Koch. University of Dubuque, Department
of Natural and Applied Sciences, Dubuque, 1A 52001

COMMON CARP POPULATION CHARACTERISTICS IN THE UPPER
MISSISSIPPI RIVER BASIN

*Debashree Sinha®?, Ryan N. Hupfeld:?, Sara J. Tripp? and Quinton E. Phelps'?.
1Southeast Missouri State University, One University Plaza, Cape Girardeau, MO
63701. ?Big Rivers and Wetlands Field Station, Missouri Department of Conservation,
3815 East Jackson Boulevard, Jackson, Missouri 63755.

THE FEEDING HABITS AND RELATIVE ABUNDANCES OF BOWEFIN,
SPOTTED GAR, AND LARGEMOUTH BASS: CAN NATIVE PISCIVORES
CONTROL INVASIVE COMMON CARP?

*T.D. VanMiddlesworth!?, Greg G. Sass®, Timothy W. Spier?, and Bradley A. Ray*.
INinois Natural History Survey, Illinois River Biological Station at Havana, Illinois,
Prairie Research Institute, University of lllinois at Urbana-Champaign. 2Western Illinois
University, Department of Biological Sciences at Macomb, Illinois. *Wisconsin
Department of Natural Resources at Boulder Junction, Wisconsin. “University of
Tennessee at Martin, Department of Agriculture, Geosciences, and Natural Resources
at Martin, Tennessee.
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25)

26)

FIRST RECORD OF SILVER CARP HYPOPHTHALMICHTHYS MOLITRIX
SPAWNING ACTIVITY IN THE MARSEILLES POOL OF THE ILLINOIS
RIVER

Blake Ruebush, John M. Zeigler, David M. Wyffels, and Kevin S. Irons.. lllinois

Department of Natural Resources, Aquatic Nuisance Species and Aquaculture
Program, One Natural Resources Way, Springfield, IL 62702.

THE STATUS AND TRENDS OF BLUEGILL IN THE LA GRANGE REACH
OF THE ILLINOIS RIVER WITH COMPARISONS TO A RESTORED,
DISCONNECTED FLOODPLAIN

Madeleine M. Young!, Levi E. Solomon!, Richard M. Pendleton!, T.D.
VanMiddlesworth'?, and Andrew F. Casper’. !lllinois River Biological Station,
Havana, IL 62644. 2Western Illinois University, Macomb, 1L 61455.

INVERTEBRATE ECOLOGY

27)

28)

29)

30)

SURVIVAL AND GROWTH OF JUVENILE UNIONID MUSSELS IN A
SYSTEM INCREASINGLY DOMINATED BY CYANOBACTERIA: THE ST.
CROIX NATIONAL SCENIC RIVERWAY

Lynn Bartsch, Michelle Bartsch, William Richardson, Jon Vallazza and !Brenda
Moraska Lafrancois. U.S. Geological Survey, La Crosse, W1 54603. *National Park
Service, Ashland, W1 54806.

STABLE ISOTOPIC COMPOSITIONS OF NATIVE AND INVASIVE
FRESHWATER BIVALVES AND FOOD QUALITY IN THE ST. CROIX
RIVER

Michelle Bartsch?, Lynn Bartsch?, William Richardson?, Steve Zigler!, Byron Karns?
and Brenda Moraska Lafrancois®. 'U.S. Geological Survey, La Crosse, WI 54603.
ZNational Park Service, St. Croix Falls, WI 54024. 3National Park Service, Ashland, WI
54806.

IMPACTS OF HYDROLOGIC EXTREMES ON MACROINVERTEBRATE
COMMUNITIES IN THE CACHE RIVER, SOUTHERN IL

*Karen A. Baumann?, Eric A. Scholl!, Heidi M. Rantalal, and Matt R. Whiles®.
!Department of Zoology and Center for Ecology, Southern lllinois University,
Carbondale, IL 62901.

ASSESSING HISTORIC CHANGES IN GROWTH PATTERNS OF
FRESHWATER MUSSELS IN THE ILLINOIS RIVER

Andrea K. Fritts, Mark W. Fritts, Justin R. Widloe, and Andy F. Casper. lllinois
Natural History Survey, Illinois River Biological Station, 704 N. Schrader Ave. Havana,
IL 62644.
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31)

32)

33)

34)

35)

36)

UNCOVERING THE MYSTERY OF THE INVASIVE CHINESE MYSTERY
SNAIL (CIPANGOPALUDINA CHINENSIS) AS A POTENTIAL HOST FOR
HIGH-IMPACT WATERFOWL PARASITES OF WISCONSIN.
*Brittany Harried, Kyle Fischer, Greg Sandland and Kathryn E. Perez. Department of
Biology, University of Wisconsin - La Crosse, La Crosse, W1 54601.

HEAVY METAL ACCUMULATION IN FRESHWATER MUSSELS OF POOL
12 OF THE MISSISSIPPI RIVER

*Jena Holland!, Andrea Weires?, Madeleine Zuercher?, Adam Hoffman?, and Gerald
Zuercher®. Department of Natural and Applied Sciences, University of Dubuque,
Dubugque, lowa 52001. ?Stephen Hempstead High School, Dubuque, lowa, 52002.

DIURNAL CERCARIAL SHEDDING PATTERNS OF SPHAERIDIOTREMA
SP. FROM THE INVASIVE SNAIL, BITHYNIA TENTACULATA

*Kaitlyn M. Miedema!? and Gregory J. Sandland*?. *University of Wisconsin - La
Crosse, La Crosse, W1 54601. ?River Studies Center, La Crosse, W1 54601.

GLOSSOSOMA INTERMEDIUM AS STREAM ECOSYSTEM ENGINEERS:
THE ROLE OF G. INTERMEDIUM LARVAE IN PHOSPHOURS
REMINERALIZATION AND INVERTEBRATE DIVERSITY

*Robert Mooney, Eric Strauss, Roger Haro. River Studies Center, University of
Wisconsin — La Crosse, 1725 State Street, La Crosse, W1 54601.

INTERSPECIES VARIATIONS IN GROWTH RATE AND ZEBRA MUSSEL
(DREISSENA POLYMORPHA) COLONIZATION AMONG NATIVE
FRESHWATER MUSSELS IN POOL 12 OF THE MISSISSIPPI RIVER.
*Jenna L. Skopek!, Adam R. Hoffman?, Shelby L. Marr? Daniel J. Call®, and Michael
J. Malon*. Department of Natural and Applied Science, University of Dubuque,
Dubuque, 1A 52001. 2MnDNR, Information Center 500 Lafayette Rd, St. Paul, MN
55155. *Environmental Research & Information Analysts, LLC, Dubuque, 1A 52001.
“Jo Daviess County Soil & Water Conservation District, Elizabeth, IL 61028,

SAFETY OF FORMULATED PSEUDOMONAS FLUORESCENS STRAIN
CL145A, (ZEQUANOX®) EXPOSURE TO SEVEN SPECIES OF SUB-
ADULT/ADULT UNIONID MUSSELS DURING SIMULATED OPEN WATER
TREATMENTS.

J.A. Luoma!, K.L. Weber!, M.P. Gaikowski!, D.L. Waller!, D.B. Aloisi?, and D.A.
Mayer®. Upper Midwest Environmental Sciences Center, La Crosse, Wisconsin.
2Genoa National Fish Hatchery, Genoa, WI. 3New York State Museum Field Research
Laboratory, Cambridge, New York.
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37)

38)

MERCURY ACCUMULATION IN FRESHWATER MUSSELS IN POOL 12 OF
THE MISSISSIPPI RIVER

*Madeleine Zuercher®, Andrea Weires!, Jena Holland?, Adam Hoffman?, and Gerald
Zuercher?. * Stephen Hempstead High School, Dubuque, lowa, 52002. 2 Department of
Natural and Applied Sciences, University of Dubuque, Dubuque, lowa 52001.

RIVER MUSSEL DIVERSITY AND DISTRIBUTION PATTERNS IN POOL 12
OF THE MISSISSIPPI RIVER

*Andrea Weires!, Madeleine Zuercher!, Jena Holland?, Adam R. Hoffman?, and
Gerald L. Zuercher®. ! Stephen Hempstead High School, Dubuque, lowa, 52002. 2
Department of Natural and Applied Sciences, University of Dubuque, Dubuque, lowa
52001.

LANDSCAPE ECOLOGY

39)

40)

41)

42)

EFFECT OF LAND USE ON PERIPHYTON DISTRIBUTION AND
ABUNDANCE IN DRIFTLESS AREA STREAMS

*Katie J. Bohrman and Eric A. Strauss. River Studies Center and Department of
Biology, University of Wisconsin - La Crosse, La Crosse, W1 54601.

RESIDENTIAL LANDOWNER VALUES AND ATTITUDES TOWARDS
URBAN WATERSHEDS AND RELATED STORMWATER IN ROCK ISLAND
AND MOLINE, IL.

*Tara Cullison and Michael Reisner. Upper Mississippi Studies Center, Augustana
College, Rock Island, IL 61201.

URBAN FOREST UNDERSTORYAND OVERSTORY COMPOSITION AND
DIVERSITY IN ROCK ISLAND AND MOLINE IL

*Carlisle Evans-Peck, and Michael D. Reisner. Augustana College, Upper Mississippi
Studies Center, Rock Island, IL 61201.

IMPACT OF URBAN GREEN SPACE AND RIPARIAN FORESTS ON
STREAM WATER QUALITY IN ROCK ISLAND AND MOLINE IL

*Jessica Flondro. Augustana College, Upper Mississippi Studies Center, Rock Island,
IL 61201.
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43)

44)

45)

46)

47)

48)

INFLUENCE OF ENVIRONMENTAL CONDITIONS ON THE PINK
TURTLEHEAD FLOWER (CHELONE OBLIQUA) ALONG THE MISSISSIPPI
RIVER

*Anthony Kloppenborg and Susan Romano. Department of Biological Sciences,
Western Illinois University — Quad Cities, Illinois 61265.

RAISING THE BAR OF FLOODPLAIN FOREST RESTORATION:
ELEVATION MODIFICATION AS A RESTORATION STRATEGY

Lisa Maas!, Nathan DeJager?, Rich King', Jason Rohweder?, Randall Urich® and
Bobby Jackson®. tUpper Mississippi River National Wildlife & Fish Refuge, McGregor
District, McGregor, 1A, 52157. 2Upper Midwest Environmental Sciences Center,
LaCrosse, WI, 54602. *U.S. Army Corps of Engineers, St. Paul District, La Crescent,
MN, 55947.

BROWSING BY WHITE-TAILED DEER ON INVASIVE ORIENTAL
BITTERSWEET IN A BLUFFLAND WOODLAND/OLD-FIELD ECOTONE
Neal D. Mundahl. Department of Biology, Winona State University, Winona, MN
USA 55987.

INVESTIGATION OF THE GENETIC VARIABLILITY WITHIN AND
AMONG THE POPULATIONS OF BOLTONIA DECURRENS BASED ON
MICROSATELLITE DNA MARKERS.

*Deepthi Nair?, Michael A. Romano?, Brian Sloss? and Susan P. Romano®. 'Western
Illinois University, Department of Biological Sciences, Macomb, 1L, 61455. 2 Univ. of
Wisconsin-Stevens Point, 800 Reserve Street, Stevens Point, W1 USA 54481.

MONITORING THE IMPACT OF THE LAND USE CHARACTERISTICS ON
THE SURFACE WATER QUALITY OF A MISSISSIPPI RIVER TRIBUTARY.
*Eric T. Nie! and Adam R. Hoffman'. 'Department of Natural and Applied Sciences,
University of Dubuque, Dubuque, lowa 52001.

EFFECTS OF FLOODING AND NITROGEN ADDITION ON NITROGEN
CYCLING IN REED CANARYGRASS AND MATURE SILVER MAPLE
COMMUNITIES IN THE UPPER MISSISSIPPI RIVER FLOODPLAIN

*Whitney Swanson?, Nathan De Jager? and Eric Strauss®. tUniversity of Wisconsin -
La Crosse River Studies Center, La Crosse, W1 54601. ?U.S. Geological Survey, Upper
Midwest Environmental Sciences Center, 2630 Fanta Reed Road, La Crosse, W1 54603.

METHODOLOGIES
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49)

50)

51)

52)

EFFORTS TO IMPROVE QUALITY CONTROL AND METHODS FOR
DECONTAMINATING SAMPLING EQUIPMENT USED IN
ENVIRONMENTAL DNA MONITORING PROGRAMS

Nikolas Grueneis, Jennifer Bailey, Nicholas Berndt, Emy Monroe, Maren Tuttle-Lau
and Kyle Von Ruden. Whitney Genetics Laboratory 555 Lester Ave, Onalaska, WI
54650.

DOCUMENTING THE USE OF THE LONG TERM RESOURCE
MONITORING PROGRAMS FISH MONITORING METHODOLOGIES
THROUGHOUT THE MIDWEST

Levi E. Solomon and Andrew F. Casper. lllinois River Biological Station, Illinois
Natural History Survey, University of Illinois.

A COMPARISON STUDY BETWEEN FILTERING AND CENTRIFUGING
SAMPLE COLLECTION IN THE CHICAGO AREA WATERWAY SYSTEM
FOR AN ENVIRONMENTAL DNA SAMPLING METHOD.

Maren T. Tuttle-Lau, Emy M. Monroe, Jennifer W. Bailey, Nicholas M. Berndt,
Nikolas S. Grueneis and Kyle M. Von Ruden. US Fish and Wildlife Service, Whitney
Genetics Lab, Onalaska, W1 54650.

EVALUATION OF DNA BINDING IN MICROCENTRIFUGE TUBES USING
QPCR

Kyle M. Von Ruden and Nicholas M. Berndt. US Fish and Wildlife Service, Whitney
Genetics Laboratory, 555 Lester Ave. Onalaska WI 54601.

WILDLIFE ECOLOGY

53)

54)

55)

PAINTED TURTLE MOVEMENT PATTERNS IN A MISSISSIPPI RIVER
ISLAND BACKWATER

*Nate M. Ellison, David E. Koch, Gerald L. Zuercher. University of Dubuque,
Department of Natural and Applied Sciences, Dubuque, 1A 52001.

THE EFFECT OF BEAVER HERBIVORY ON FLOODPLAIN FOREST
COMMUNITIES

*Victoria Green! and Susan P. Romano 2. 'Department of Biological Sciences,
Western Hlinois University, Macomb, IL 61455. ?Institute for Environmental Studies,
Western Illinois University, Macomb, IL 61455.

FLYING SQUIRREL (GLAUCOMYS VOLANS) HABITAT VARIATION
BETWEEN FALL AND SUMMER HOME RANGES
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56)

57)

58)

50)

60)

*Stephanie LoCasto, David E. Koch. University of Dubuque, Department of Natural
and Applied Sciences, Dubuque, 1A 52001.

ASSESSING KINSHIP IN SOUTHERN FLYING SQUIRRELS (GLAUCOMYS
VOLANS) IN A FOREST FRAGMENT ALONG THE MISSISSIPPI RIVER
*Stephany Miller!, Maria Mondragon!, Rasika G. Mudalige-Jayawickramal, and
Gerald L. Zuercher!. *Department of Natural and Applied Sciences, University of
Dubuque, Dubuque, lowa 52001.

ASSESSING GENE FLOW BETWEEN TWO POPULATIONS OF SOUTHERN
FLYING SQUIRRELS (Glaucomys volans)

*Maria Mondragon?!, Stephany Miller!, Rasika G. Mudalige-Jayawickrama?!, and
Gerald L. Zuercher!. ‘Department of Natural and Applied Sciences, University of
Dubuque, Dubuque, lowa 52001.

FURBEARER HARVEST DYNAMICS ON THE UPPER MISSISSIPPI RIVER
NATIONAL WILDLIFE AND FISH REFUGE

Brian Stemper and Stephen Winter. U.S. Fish and Wildlife Service, Upper Mississippi
River National Wildlife and Fish Refuge, HQ Office, Winona, MN 55987.

BAT SURVEYS IN EASTERN IOWA: SIMULTANEOUS STABILITY AND
CHANGE

*Jessica Wetherell', Josue W. Melendez!, and Gerald L. Zuercher®. 'Department of
Natural and Applied Sciences, University of Dubuque, Dubuque, lowa 52001.

WATERBIRD MORTALITY DUE TO TREMATODIASIS ON THE UPPER
MISSISSIPPI RIVER AND IN NORTHERN MINNESOTA

Stephen Winter! and Charlotte Roy?. 'USFWS, Upper Mississippi River National
Wildlife and Fish Refuge, HQ Office, Winona, MN 55987. 2Minnesota Department of
Natural Resources, Grand Rapids, MN 55744,
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PLATFORM PRESENTATION ABSTRACTS

ALPHABETICAL LISTING BY PRESENTING AUTHOR
(*Student Presenter)

POPULATION DEMOGRAPHICS OF LAKE STURGEON IN THE UPPER
MISSISSIPPI RIVER

*Kyle R. Bales'?, Sara J. Tripp?, Travis L. Moore®, David P. Herzog?, Quinton E. Phelps'-?
!Missouri Department of Conservation , Big Rivers and Wetlands Field Station, Jackson, MO
63755. 2Southeast Missouri State University, Department of Biology, Cape Girardeau, MO
63701. Missouri Department of Conservation, Hannibal, MO 63401.

Nationwide, many lake sturgeon populations have experienced declines due to habitat
degradation and commercial overexploitation. Channelization, river training structures, levees
(disconnection of floodplain), and dams have altered traditional habitats leading to reduced
populations. Furthermore, commercial overexploitation was especially prominent on lake
sturgeon, which exhibit late age at maturation and periodic spawning. By the mid-1900s lake
sturgeon populations in the Mississippi River were considered incapable of recovery. Therefore,
in 1974 Missouri designated lake sturgeon as a state endangered species. After listing, the
Missouri Department of Conservation developed a recovery plan for lake sturgeon in attempts to
restore the population. Since the development of the recovery plan an enormous amount of
information has been obtained about lake sturgeon in Missouri. According to recent studies,
frequent population assessments are necessary to monitor the population status and to detect
changes. However, we have not yet evaluated the dynamic rate functions (i.e., recruitment,
growth, and mortality) of this population. Thus, the objective of this study is to assess the lake
sturgeon population in the Upper Mississippi River and observe changes in their population since
the recovery plan has been implemented. This information will be used to determine the
feasibility of a future limited-entry recreational lake sturgeon fishery in the upper Mississippi
River.

Keywords: Lake Sturgeon, Acipenser fulvescens, Population Dynamics, Upper Mississippi
River, Demographics

ECOSYSTEM CHANGE IN UPPER MISSISSIPPI RIVER BACKWATERS I:
GEOCHEMICAL AND BIOLOGICAL ANALYSES OF SEDIMENT CORES

Colin S. Belby?, Gretchen A. Gerrish! and Carmen Rivera Perez!. University of Wisconsin
La Crosse Geography and Earth Sciences® and Biology?.

Anthropogenic activities have altered the natural ecology and hydrology of the upper Mississippi
River (UMR). Land-clearance for agriculture following mid-19" century European-American
settlement caused landscape level disturbances in native plant communities and increased
sediment transport to aquatic systems. Locks and dams built for navigation in the late 1930s
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raised the mid-pool low-water stage by 1-2 meters. This increase in water level altered floodplain
geomorphology, expanding wetlands and backwater lakes and increasing connectivity to the
river’s main channel. The closure of the locks and dams altered flow corridors and wash-out
frequencies throughout the floodplain. Sediment cores collected from multiple backwater lake
sites in Pool 8 of the UMR near La Crosse, Wisconsin, were analyzed for biogeochemical
properties, pollen, and zooplankton composition. Integration of these data provides a better
understanding of how landscape level changes affect large river ecosystems. In the mid-19"
century the disappearance of zooplankton diapause eggs from the sediment record was
contemporaneous with a major increase in magnetic susceptibility and Ambrosia pollen. These
data suggest that land clearance throughout the region was causing high turbidity, drastically
altering the UMR’s aquatic ecosystem. Recovery of zooplankton communities was not observed
until the 1930s when dam closure took place. Both lock and dam closure, and modified
agricultural practices likely contributed to the re-establishment of the aquatic biota post-1930s.

Keywords: sedimentation, zooplankton, land clearance

IMMIGRATION, EXPLOITATION, AND SURVIVAL OF ASIAN CARP IN THE
UPPER ILLINOIS RIVER: RESULTS FROM MARK-RECAPTURE STUDIES

Marybeth K. Brey !, David C. Glover?, and James E. Garvey. ‘Center for Fisheries,
Agquaculture, and Aquatic Sciences, Southern Illinois University-Carbondale, Carbondale, IL
62901. 2The Ohio State University, Aquatic Ecology Laboratory, Department of Evolution,
Ecology, and Organismal Biology, Columbus, OH 43212

From 2011-2014 the Illinois Department of Natural Resources has contracted commercial
fishermen to remove Silver and Bighead Carp (hereafter, Asian Carp) from the Upper Illinois
River (Starved Rock, Marseilles, Dresden pools). During this time period we have marked over
800 Asian carp with individually numbered $5 reward tags in the Marseilles and Starved Rock
pools. In addition to fish that have been jaw tagged, over 900 Asian Carp have been implanted
with acoustic transmitters and jaw tagged ($50 reward tag). Using dead recaptures (jaw tagged
fish) and assuming a one hundred percent reporting rate by commercial fishermen, we were able
to assess survival rates, exploitation rates, and immigration rates in two backwater areas of the
Illinois River. By combining dead recaptures (removed fish) and live recaptures (acoustic tags),
we were able to use additional mark-recapture models to assess overall exploitation rates in the
upper Illinois River and provides baseline estimates of commercial fishing success. Results from
dead recaptures yielded exploitation rates for the 2012 commercial fishing season of 89% (for
fish present at the beginning of the study), suggesting that commercial fishing is very efficient at
removing fish. However, estimates of immigration into backwaters during high flow years were
enough to create a constant influx of fish into Illinois River backwaters. Further analyses will
focus on seasonal estimates of exploitation and immigration rates.

Keywords: Asian carp, Illinois River, commercial fishing, exploitation rates, mark-recapture
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APPLICATION OF THE SPAWNING POTENTIAL RATIO FOR THE MIDDLE
MISSISSIPPI RIVER CHANNEL CATFISH FISHERY

*Andrew T. Bueltmann and Quinton E. Phelps.
Missouri Department of Conservation, Big Rivers and Wetlands Field Station
Southeast Missouri State University, Department of Biology.

Large rivers throughout the world have experienced major habitat alterations (e.g., dams,
channelization, leveeing, etc.) that have led to declines in fish populations. Habitat enhancement
programs have been put in place to alleviate the issues associated with these anthropogenic
habitat alterations. However, the implementation of harvest regulations can provide another
avenue to bolster fish populations. Harvest regulations are especially important for a fish that are
both commercially and recreationally sought after. Channel catfish (Ictalurus punctatus) are an
important commercially and recreationally harvested species throughout the Middle Mississippi
River. As such, understanding channel catfish population dynamics are crucial for managing the
population. Despite the apparent relevance, current harvest regulations have not been fully
evaluated. Thus, we evaluated population dynamics for the Middle Mississippi River, and then
used simulation modeling to determine the effectiveness of various length limits on the
sustainability of the channel catfish population. We collected approximately 441 channel catfish
from the Middle Mississippi River during spring, summer and fall of 2012 and 2013. Channel
catfish were weighed, measured, sexed (including fecundity), and aged (via lapilli otoliths) to
obtain population level information. Overall, we have determined that the channel catfish
population in the Middle Mississippi could be improved by incorporating more stringent length
limits into current management practices. This study has provided additional insight to ensure
sustainability of the channel catfish population in the Middle Mississippi River.

2013 MUSSEL COMMUNITY AND HABITAT SURVEY IN THE UPPER MISSISSIPPI
RIVER, POOL 12 (FRENTRESS LAKE AREA)

Daniel J. Call, Michael J. Malon?, Robert W. Schanzle®, Robert D. Sallee*, Jenna L. Skopek?®,
and Adam R. Hoffman®. *Environmental Research & Information Analysts, LLC, Dubuque, IA
52001. 2Jo Daviess County Soil & Water Conservation District, Elizabeth, 1L 61028. lllinois
DNR (Ret.), Chatham, IL 62629. “lllinois DNR (Ret.), Sterling, IL 61081. °Dept. of Natural &
Applied Sciences, University of Dubuque, Dubuque, IA 52001

A Level I survey of the mussel community was performed in September, 2013, in side channel
habitat of the Upper Mississippi River (Pool 12) near Frentress Lake, East Dubuque, IL (River
Mile 575.7-576.1). The survey area was divided into 20 plots of 2,000 m?each, and 20-minute
collection dives were made starting within each plot. A sediment core sample was collected at
each site for characterization of particle size and organic matter, and measurements were made
of current velocity, temperature, dissolved oxygen and pH near the sediment-water interface. A
total of 942 live mussels of 17 species were collected, with the eight most abundant species and
their percentages of total live mussels being Amblema plicata (62.4%), Obliquaria reflexa
(15.5%), Fusconaia flava (7.2%), Quadrula pustulosa (4.5%), Obovaria olivaria (2.6%),
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Lampsilis cardium (2.1%), Quadrula quadrula (1.9%) and Pyganodon grandis (1.4%). No
federally endangered or threatened species were collected. However, two lIllinois state-
threatened species were collected, including one live and two relict shells of Ligumia recta and
one intact shell of Ellipsaria lineolata. A quantitative Level Il survey was conducted in one of
the higher count Level | survey plots (plot 8), using a 0.25 m2 quadrat sampler. Four replicate
samples yielded a mean unionid mussel community density of 5.2 + 2.4/quadrat, or 20.8/m?.
Associations were analyzed between species number by plot, as well as for distribution relative
to habitat characteristics. Significant positive associations (p < 0.05) were obtained for A.
plicata with O. reflexa, F. flava, and Q. pustulosa. Particle size fractions from the plots were
characterized as medium sand (< 2.0 mm - > 425 um), fine sand (< 425 - > 75 um) or silt plus
clay (< 75 um). None of the sites contained particles larger than 2.0 mm. Plots with a low
percentage of medium sand (< 20%), and a range of fine sand (30-80%) and silt plus clay (25-
70%) contained the majority of all mussels. The distribution of O. olivaria was positively
associated with current velocity (p < 0.01) and negatively associated with the silt plus clay
fraction (p < 0.05); while that for P. grandis was positively associated with silt plus clay (p
<0.01) and negatively associated with medium sand (p < 0.05). Data from pairwise plot-by-plot
comparisons of species composition (presence or absence) and the Sorensen-Dice coefficient of
similarity were used to help characterize the nature of the mussel community and habitat
variability.

Key Words: mussel community, survey, sediment particle size, habitat characteristics

DOES VARIATION IN ELECTROFISHING CATCH PER UNIT EFFORT REFLECT
VARIATION IN THE ABUNDANCE OF FISHES?

John H. Chick?, Chad R. Dolan?, Greg G. Sass®. !lllinois Natural History Survey, National
Great Rivers Research and Education Center, University of Illinois Champaign-Urbana, East
Alton, IL 62024. 2lowa Department of Natural Resources, Lake Darling Station, Brighton, IA
52540. 3Escanaba Lake Research Station, Wisconsin Department of Natural Resources,
Boulder Junction, W1 54512.

We evaluated the catchability relationship for multiple fish species in backwater lakes of the
Mississippi and Illinois rivers sampled with boat electrofishing with pulsed-DC current as
conducted for the Long Term Resource Monitoring Program (LTRMP), a component of the
Upper Mississippi River Restoration Environmental Management Program. We used log-linear
regression to test for relationships between electrofishing catch-per-unit-effort (CPUE) and
abundance estimates (density and wet mass) derived from rotenone samples for seventeen
species of fish. Because both CPUE and abundance were measured with error, Monte Carlo
simulations were used to determine the range of central tendency (interquartile range) given the
observed variation of CPUE and abundance in each backwater lake. This range was used to
reject catchability relationships that were overly influenced by unusually high or low data
points. Ten species of the 17 species tested had significant catchability relationships for
density, and six had significant catchability relationships for wet mass. Electrofishing proved to
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be consistently biased toward larger individuals within a species, but restricting analyses to
stock size or larger individuals did not improve catchability relationships. In total, our study
provides the first evidence of a significant catchability relationship for pulsed-DC boat
electrofishing for 11 species.

Keywords: Electrofishing, catchability, fish sampling, Long Term Resource Monitoring
Program, Monte Carlo simulation

SHOCKING RESULTS: ASSESSING THE INJURY RATES OF FISHES FROM
PULSED-DC ELECTROFISHING

*Edward F. Culver?, and John H. Chick®. INational Great Rivers Research & Education Center,
[llinois Natural History Survey, University of Illinois, Urbana-Champaign, East Alton, IL, USA

Research conducted in the 60°s through 90’s resulted in a general consensus that pulsed-DC
electrofishing is less injurious to fishes than AC electrofishing. Most of this research was
focused on salmonids. More recent studies focused on non-salmonids suggest that PDC
electrofishing can cause significant injuries to fishes. We collected bluegill, channel catfish,
largemouth bass, gizzard shad, silver carp, freshwater drum, and common carp from the
Mississippi and Illinois rivers from June 19" — September 18™ to test whether fishes were
susceptible to spinal injury from PDC-Boat electrofishing. Of these species, silver carp and
channel catfish were the only species that had injuries. Channel catfish had a 26% rate of spinal
injury, and silver carp had an injury rate of over 62%. Injury rate was significantly different for
silver carp between the Mississippi and Illinois rivers. We tested whether environmental factors
or electrofishing settings had an effect on injury rate. While many of these factors were strongly
correlated, silver carp injury rate did vary significantly with power output and conductivity.
Channel catfish injury rate did not vary with any of the factors tested. We also tested whether
injury rate differed among length groups or with condition factor. Silver carp between 500 and
549 mm had a greater injury rate than other length groups, while channel catfish injury rate did
not differ with length group. Injury rate did not differ with condition factor for either channel
catfish or silver carp. Duty cycle appears to have a substantial effect on injury rate, as reducing
pulse frequency to 30Hz reduced injury rate of silver carp to 33.3% and increasing pulse
frequency to 120Hz increased injury rate of silver carp to 70%. Further study is needed to
determine if other species are injured by PDC electrofishing and whether PDC electric fields can
be used to manage invasive silver carp.

Keywords: electrofishing, injury, spine, hemorrhage, Mississippi River
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MODELING AND MAPPING FLOOD INUNDATION ALONG THE UPPER
MISSISSIPPI RIVER: IMPLICATIONS FOR THE STUDY AND MANAGEMENT OF
FLOODPLAIN VEGETATION AND SOIL DYNAMICS

Nathan R. De Jager, Jason J. Rohweder, Timothy J. Fox, Yao Yin. USGS Upper Midwest
Environmental Sciences Center, La Crosse, W1 54603

Flooding is the main driver of the structure and function of floodplain ecosystems. Topographic
heterogeneity and river fluctuation combine to determine spatial and temporal variation in flood
frequency and duration and associated patterns of sedimentation, rates of nutrient cycling, and
plant successional trajectories. New high resolution elevation data (lidar) and daily river stage
observations are being linked with studies of floodplain vegetation and soil dynamics along the
Upper Mississippi River, providing a more quantitative understanding of the frequencies,
magnitudes, and durations of flooding that are sufficient to alter floodplain biodiversity and
biogeochemistry. This presentation will review a series of studies conducted along the Upper
Mississippi River that quantitatively link: 1) large-scale patterns in forest community
composition, soil texture, and fertility with spatial patterns in mean annual flood durations, 2)
patterns of tree seedling recruitment, mortality, and invasion by exotic herbaceous species with
short-term large magnitude floods, and 3) nutrient availability and turnover rates (i.e.
mineralization and nitrification) with seasonal cycles of soil inundation. We will introduce
modelling and mapping approaches aimed at: 1) characterizing large-scale and long-term
patterns in flooding and associated plant and soil distributions, and 2) developing more dynamic
modeling approaches useful for understanding and simulating effects of large magnitude floods
and seasonal cycles of inundation on plant recruitment and nutrient cycling. These models will
be useful for evaluating alternative climate and/or management scenarios on flooding, vegetation
and soils along this and other large floodplain rivers.

Keywords: nutrient cycling, succession, landscape, biodiversity, restoration

LABORATORY EVALUATION OF PHYSIOLOGICAL BIOMARKERS OF STRESS IN
FRESHWATER MUSSELS

Andrea K. Fritts™2, James T. Peterson®, Peter D. Hazelton?, and Robert B. Bringolf2. *lllinois
Natural History Survey, Illinois River Biological Station, 704 N. Schrader Ave., Havana, IL
62644, 2Warnell School of Forestry and Natural Resources, University of Georgia, 180 E. Green
Street, Athens, Georgia 30602, 3U.S. Geological Survey, Oregon Cooperative Fish and Wildlife
Unit, Oregon State University, 104 Nash Hall, Corvallis, Oregon 97331.

Freshwater mussels are an imperiled group that are highly susceptible to environmental
alterations due to their diminished population sizes and primarily sessile behaviors, thus
supporting the need to develop non-lethal biomonitoring programs to evaluate the health of the
remaining populations. Physiological biomarkers provide researchers with opportunities to
evaluate the effects of emerging stressors on aquatic fauna. Our objectives were 1) to determine
which freshwater mussel hemolymph biochemical parameters were consistently within
detectable limits and how hemolymph and tissue glycogen responded to a thermal stress event
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and 2) to evaluate the effects of tissue and/or hemolymph extraction on long-term growth and
survival of small vs. large-bodied species. Three species of mussels (Elliptio crassidens, Villosa
vibex, and Villosa lienosa) were exposed to elevated water temperatures in the lab (25, 30, 35°C)
for a period of seven days. Hemolymph was extracted from the adductor muscle sinus and tissue
biopsies were taken from the foot tissue. Six of 16 hemolymph parameters were consistently
within detectable limits and responded to the thermal stress event: alanine aminotransferase
(ALT), aspartate aminotransferase (AST), alkaline phosphatase, bicarbonate, calcium, and
magnesium. Glucose was detectable in some instances. The effects of hemolymph extraction
and foot tissue biopsies were evaluated with a large-bodied (E. crassidens) and a small-bodied
species (V. vibex). Individuals of both species were randomly divided between four treatments:
hemolymph extraction, tissue biopsy, combined tissue and hemolymph extraction, and control.
Individuals were held for 820 to 945 days after the treatments were administered to evaluate the
long-term effects. We analyzed these data using Cox proportional hazard models. Our results
indicated a significant effect of hemolymph extraction, tissue biopsy, and combined tissue and
hemolymph extraction on survival of V. vibex, suggesting that these treatments appear to add
some risk of reduced survival to smaller bodied species. Survival of the large-bodied E.
crassidens was not impaired by any of the treatments, supporting the use of these techniques in
non-lethal biomonitoring programs for larger-bodied mussel species. These results provide
useful data for developing a biomonitoring plan for imperiled freshwater mussels.

Keywords: Unionidae, biomonitoring, benthic invertebrates, bivalves, non-lethal sampling

ECOSYSTEM CHANGE IN UPPER MISSISSIPPI RIVER BACKWATERS Il: POST -
DAM ZOOPLANKTON COMMUNITY FOOD WEB SHIFT

Gretchen A. Gerrish?, Colin S. Belby?> Carmen Rivera Perez! Shawn Giblin®. University of
Wisconsin La Crosse Biology! and Geography, University of Wisconsin La Crosse Earth
Sciences?, and USGS -Upper Midwest Environmental Science Center3-

Land clearance during European-American settlement in the mid-19" century caused high
turbidity in Lawrence Lake, an Upper Mississippi River backwater, drastically altering the
aquatic ecosystem. Based on the relative abundance of diapause eggs in from the pre- and post-
settlement record of sediment cores, species composition has changed from large Daphnia in the
pre-settlement period to more Calanoid and small-bodied Cladocera (Chrydora, Bosmina) in
recent times. In addition to changes in native species abundances, it is clear that a non-native
bryozoan, L. carteri, was introduced and has been abundant in the ecosystem since the late
1930s. Zooplankton samples from the water column support that the system is currently
dominated by small Cladocera. This type of shift in species composition likely indicates an
overall change in the food web. As we work to manage for the future, understanding the impacts
of past anthropogenic manipulations in the UMR remains important.

Keywords: zooplankton, backwater, diapause eggs
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ECOLOGICAL SHIFTS IN A LARGE FLOODPLAIN RIVER DURING A
TRANSITION FROM A TURBID TO CLEAR STABLE STATE

Shawn M. Giblin?, Brian Ickes?, Heidi A. Langrehr!, Andrew D. Bartels!, Kraig L. Hoff".
'WDNR Mississippi River Monitoring Field Station, La Crosse, W1 54603. 2US Geological
Survey Upper Midwest Environmental Sciences Center, La Crosse, W1 54603.

Ecological restoration can be defined as a set of intentional interventions that seeks to accelerate
the recovery of an impaired ecosystem. Restoration ecology is the scientific discipline that
supports the practice of ecological restoration. A key concept in restoration ecology is the idea
that alternative stable states can exist, and that some states are more beneficial or favored than
others. Generally ecological restoration concerns itself with shifting ecosystems from unhealthy
states to more healthy ones. The science of restoration ecology concerns itself with
understanding the functional processes and associations within the ecosystem so that informed
management can be practiced upon the ecosystem to shift ecosystem state to more socially
acceptable and ecologically healthy outcomes. Ecological shifts between a clear, macrophyte-
dominated stable state and a turbid stable state dominated by phytoplankton and high inorganic
suspended solids have been well described in shallow lake ecosystems. Recent studies have
documented the presence of alternate stable states among regulated rivers. Multi-decadal
datasets such as the Long Term Resource Monitoring Program (LTRMP) dataset collected on the
Upper Mississippi River (UMR) can provide unparalleled insight into these dynamics among
regulated floodplain river ecosystems. The positive relationship between submersed aquatic
vegetation (SAV) and water clarity is well understood. The prevalence of SAV is known to
drive a variety of ecological processes in aquatic ecosystems. Proliferation of SAV can result in a
variety of feedback mechanisms including: reduced sediment resuspension, reduced
phytoplankton biomass via competition for nutrients and sinking, and increases in invertebrate
biomass, refuge for zooplankton, denitrification, production of allelopathic substances, and
increased waterfowl abundance. The presence or absence of SAV is one of the major factors
driving fish community characteristics. Vegetated systems tend to be dominated by visual
predators such as yellow perch and northern pike. Piscivorous fish such as northern pike are
often able to substantially reduce recruitment among planktivorous fishes. This reduction in
planktivorous fish can alter food webs and result in further increases in SAV and water clarity.
Alternatively, benthivorous fish such as common carp tend to be abundant in turbid systems and
can keep these systems in a turbid state due to resuspension during their feeding activities. Once
substantial populations of common carp and other benthivores are high, establishing SAV can
become difficult due to poor water transparency. We found significant changes among total
suspended solids (TSS), aquatic vegetation, and fish feeding and reproductive guilds during the
sampling period (1993-2011). Additionally, we identified TSS and aquatic vegetation as having
the greatest impact on fisheries guild response and identified thresholds among these covariates
where dramatic shifts among fish community structure can occur. Such thresholds can be used
to great benefit in designing and implementing ecosystem restoration activities in the UMRS.

Keywords: macrophytes, fish, total suspended solids, Mississippi River, stable state
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ASSESSING THE PARASITE MANIPULATION HYPOTHESIS IN AN INVASIVE
HOST: THE FAUCET SNAIL (BITHYNIA TENTACULATA).

Alicia M. Weeks!, Rebecca L. Peot?, Barbara Bennie?, Gregory J. Sandland*2, James P. Peirce®®
and Roger J. Haro'2, 'Department of Biology, University of Wisconsin-La Crosse, La Crosse,
WI 54601. 2Department of Mathematics, University of Wisconsin-La Crosse, La Crosse, W1
54601. °River Studies Center, University of Wisconsin-La Crosse, La Crosse, WI 54601.

Bithynia tentaculata is an invasive freshwater snail that was first detected in the upper
Mississippi River (UMR) in 2002. The snail harbors trematode parasites, including
Sphaeridiotrema pseudoglobulus, that have been associated with large-scale waterfowl die offs
in the region. Mortality occurs after birds feed on snails infected with these parasites.
Unfortunately, little is known about the factors facilitating transmission of these parasites
between snails and waterfowl. We conducted complementary field and laboratory experiments to
explore the idea that S. pseudoglobulus may be enhancing its own transmission to waterfowl by
modifying the behaviors of B. tentaculata. Results from our field work show that
Sphaeridiotrema infections interact with host gender to predict where snails are found on rocky
substrates (top vs. bottom). A follow-up laboratory experiment was then performed to assess
whether snails experimentally infected with S. pseudoglobulus responded differently to
light/dark exposures. Results from this study showed no significant influence of either infection
or gender on the time snails spent in the lit vs the dark portion of experimental arenas. Together
these results suggest that infection may differentially influence the distributions of male and
female snails; however, future work is required to more thoroughly understand the behavioral
mechanisms underlying these patterns.

Keywords: faucet snail, Mississippi River, trematodes, parasite manipulation hypothesis

HABITAT USE BY AGE-0 SILVER CARP IN THE MISSISSIPPI RIVER BASIN

*Kevin Haupt?, Sara Tripp?, David Herzog?, and Quinton Phelpst?. *Missouri Department of
Conservation, Big Rivers and Wetlands Field Station Jackson, Missouri 63755. 2Southeast
Missouri State University Cape Girardeau, MO 63701.

The expansion of silver carp Hypophthlamichthys nobilis, has been documented by the long-
term resource monitoring program and can provide insight into life history attributes of this
nonnative species. Since 2000, catches of silver carp have increased and evidence of successful
spawning and recruitment has been evident. However, early life history of silver carp has not
been fully evaluated within the Mississippi River Basin. A thorough understanding of early-life
history may be imperative to facilitate control or manage silver carp populations. Furthermore,
age-0 silver carp survival and eventual recruitment may be regulated by habitat availability
during this critical life stage. Thus, the objective of this study was to evaluate age-0 silver carp
mesohabitat (i.e., depth, velocity, and substrate) use in the Mississippi River Basin. Using
LTRMP data collected from the three lower most reaches of the Mississippi River Basin (i.e.,
Pool 26, Open River, and the Illinois River), we investigated age-0 silver carp detections from
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the year 2007 to 2012. Overall, 79,410 age-0 silver carp were collected during this long-term
effort. Generally, silver carp were collected most frequently in shallow low velocity off channel
locations. To this end, this extensive data set has provided needed information about the early
life history of silver carps and has identified potential areas or “hot spots” for control.

Keywords: silver carp, Mississippi River, Hypophthlamichthys nobilis, habitat, early life history

PADDLEFISH POPULATION CHARACTERISTICS OF MAJOR MIDWESTERN
RIVERS

*Ryan N. Hupfeld®?", Sara J. Tripp?, David P. Herzog?, and Quinton E. Phelps!?. Southeast
Missouri State University, One University Plaza, Cape Girardeau, MO 63701. ?Big Rivers and
Wetlands Field Station, Missouri Department of Conservation, 3815 East Jackson Boulevard,

Jackson, Missouri 63755.

Freshwater river ecosystems have experienced many modifications for flood control and to
maintain navigation (e.g., dams, levees, river training structures, etc.). Due to these habitat
modifications coupled with overexploitation, fishes have experienced population declines
throughout large rivers. Paddlefish, a migratory megafish native to large rivers and their
tributaries within the Mississippi River Basin, are an example of a species experiencing
population declines. Despite these declines, the commercial fishing demand for paddlefish
caviar and the popularity of recreational fishing for paddlefish continues to increase. Despite the
apparent relevance, these populations have not been fully evaluated. Thus, the objective of this
study was to assess baseline demographic information for paddlefish in the Mississippi River
Basin, as well as to evaluate the current reproductive potential of the population, given the total
annual mortality rates. Based on the spawning potential ratio simulations, all paddlefish
populations may be near, or are currently experiencing recruitment overfishing at current
minimum length limits. Given the evidence that suggests paddlefish move throughout the
Mississippi River Basin, paddlefish populations should be managed with a holistic approach. As
such, all locations were pooled to determine the population status as a whole. At the current total
annual mortality rate of 34.5% of pooled locations, the population would experience recruitment
overfishing at a 610 and 710 mm minimum length limit. However, at an 810 mm minimum
length limit the population would not experience recruitment overfishing until ~46% total annual
mortality. As such, a basin wide minimum length limit of at least 810 mm is suggested.
Ultimately, managing this megafish on a basin wide approach and considering the Mississippi
River Basin as a Mississippi River Swimway will allow managers to provide a sustainable
fishery for present and future generations across the entire Mississippi River Basin.

Keywords: Paddlefish, Commercial Harvest, Recreational Harvest, Mississippi River
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LONG TERM TRENDS IN SUSPENDED SOLIDS, NITROGEN, AND PHOSPHORUS
IN SELECT UPPER MISSISSIPPI RIVER TRIBUTARIES

Rebecca M. Kreiling and Jeffrey N. Houser. USGS Upper Midwest Environmental Sciences
Center, 2630 Fanta Reed Rd, La Crosse, W1 54603.

Tributaries are a significant source of suspended solids, nitrogen, and phosphorus to the Upper
Mississippi River (UMR). Long term changes in tributary inputs may portend similar changes in
the UMR. The Long Term Resource Monitoring Program, an element of the US Army Corps of
Engineers’ Upper Mississippi River Restoration - Environmental Management Program, has
monitored select tributaries on the Upper Mississippi River for over twenty years. Tributaries
have been sampled for various water quality parameters at regular intervals at a fixed location
upstream of their confluence with the Mississippi River. The Chippewa River (WI), Cannon
River (MN), Black River (WI), Maquoketa River (I1A), Wapsipinicon River (I1A), and Cuivre
River (MO) were selected for this study based on their intact record of discharge data over the
study period (1993 — 2011). We used a recently developed method of long term data analysis
called weighted regressions on time, discharge, and season to estimate changes in flow-
normalized concentrations and fluxes of total suspended solids, total nitrogen, total phosphorus,
nitrate, and soluble reactive phosphorus in each tributary. Concentrations and fluxes of total
suspended solids, total phosphorus, and soluble reactive phosphorus declined in most rivers.
Total suspended solids concentration and flux decreased in all rivers. Total phosphorus flux
decreased in all rivers except the Black River and total phosphorus concentration declined in all
rivers except the Black and Cuivre Rivers. Soluble reactive phosphorus concentration and flux
decreased in all rivers—maost dramatically in the Maquoketa and Wapsipinicon Rivers. Nitrogen
trends varied among rivers. Total nitrogen concentration and flux decreased slightly in the
Chippewa and Cuivre Rivers, but remained unchanged in the other four rivers. Nitrate
concentration and flux increased slightly in the Chippewa and Black Rivers, decreased in the
Cuivre River and remained the same in the Cannon, Maguoketa, and Wapsipinicon Rivers. Our
results suggest that tributary water quality has improved over the past twenty years as indicated
by decreases in total suspended solids and phosphorus, perhaps as a result of changes in land use
practices. However, similar decreases in nitrogen concentrations have not occurred.

Keywords: Mississippi River, nitrogen, phosphorus, total suspended solids, tributary

SPATIAL AND TEMPORAL DYNAMICS OF PHYTOPLANKTON ASSEMBLAGES IN
SELECTED REACHES OF THE UPPER MISSISSIPPI RIVER: NAVIGATION POOLS
8, 13, AND 26.

John T. Manier?, Roger Haro?, Jeff Houser!, and Ron Rada?. U.S. Geological Survey, Upper
Midwest Environmental Sciences Center, La Crosse, W1 54603. 2River Studies Center,
University of Wisconsin- La Crosse, La Crosse, W1 54601.

Originally, researchers assumed that turbulence and turbidity created unfavorable conditions for
phytoplankton in large rivers. Recently, however, research has shown that phytoplankton are a
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critical component of large river food webs. We examined the associations between
phytoplankton community composition and hydrology, nutrients, and water clarity in the Upper
Mississippi River (UMR). Phytoplankton and water quality samples were collected during
summer 2006-2009 from main channel, backwater and impounded habitats in navigation pools 8,
13, and 26. Results indicate that phytoplankton of the UMR are strongly influenced by spatial
and temporal variations in hydrology. Annual variability in discharge was strongly associated
with variability in community diversity. We found important differences between the
phytoplankton communities within backwater and main channel areas. Both locations were
typically dominated by cyanobacteria and diatoms, followed by cryptomonads in backwaters and
by green algae in channels. A few genera were more common in the backwaters than channels,
including euglenoids (i.e., Euglena and Phacus). Nutrient concentrations and phytoplankton
biovolume were not correlated. This may indicate that nutrient limitation is rare in the UMR, as
documented in earlier studies. Our findings regarding differences in community composition
suggest potential differences in food quality for higher tropic levels between main channel and
backwater areas.

Keywords: phytoplankton, Mississippi River, cyanobacteria, nutrients, discharge

ENVIRONMENTAL DNA: AN EARLY DETECTION TOOL USED IN THE
SURVEILLANCE FOR INVASIVE BIGHEAD AND SILVER CARP

Emy Monroe! and Kelly Baerwaldt?. *Whitney Genetics Laboratory, US Fish and Wildlife
Service Resource Center, Onalaska, W1 54650. 2US Army Corps of Engineers, Rock Island,
Illinois, 61204.

Environmental DNA (eDNA) has been used as an early detection tool for aquatic invasive
species. eDNA is genetic material shed by living or dead organisms into the environment in
urine, feces, mucous, or sloughed cells. eDNA surveillance utilizes polymerase chain reaction to
target specific species DNA in environmental samples and detection of the genetic material is
linked to the possible presence of the target species. Monitoring efforts for Bighead and Silver
Carp were initiated in the Chicago Area Waterway System (CAWS), and ongoing monitoring
efforts in the CAWS, Great Lakes, and Ohio and Mississippi Rivers are the result of
collaboration among federal, state, academic and non-governmental organizations. Research to
refine and improve eDNA techniques has been executed in a cooperative eDNA calibration study
(ECALS). Results from ECALS incorporated into the monitoring program increase confidence in
the interpretation of eDNA results to facilitate effective management responses to stop the spread
of Bighead and Silver Carp as well as improve efficiency and reduce costs. ECALS is a multi-
year, multi-faceted study with three main tasks: 1) Calibration of eDNA as a surveillance tool by
determining DNA shedding and degradation rates as well as calibration of field sampling and lab
methods to improve efficiency; 2) marker development to improve the likelihood of detecting
DNA shed by live fish and increase lab efficiency; and 3) assessing the potential of vectors to
transfer eDNA to areas where the source fish are not present and developing tools to minimize
the impact of vector-borne eDNA on surveillance programs.

Key Words: eDNA, Asian Carp, monitoring, early detection
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EFFECTS OF CLIMATE CHANGE AND PHALARIS ARUNDINACEA (REED CANARY
GRASS) ON PLATANTHERA LEUCOPHAEA (EASTERN PRAIRIE FRINGED
ORCHID) AT BALDWIN MARSH

*BreAnn Nesteby! Susan Romano®2. 'Department of Biological Sciences, Western Illinois
University-Quad Cities, Moline, Illinois 61265. 2Department of Geography, Western Illinois
University-Quad Cities, Moline, Illinois 61265.

Planathera leucophea, Eastern Prairie Fringed Orchid, is a federally threatened orchid species
that historically ranged east of the Mississippi in prairies and wetlands, and were once
abundantly found. There are very few viable populations remaining in the Midwest, and most of
these areas are not under management. Possible reasons for the decline include invasive species,
like Phalaris arundinacea, and reduced available habitat, primarily due to agricultural practices.
Changes in climate may also be contributing to the decline of P. leucophaea, due to dramatic
flood-drought fluctuations during the growing season. The purpose of this research is to
understand the impact of changes in precipitation and temperature patterns on the reoccurrence
of P. leucophaea, and P. arundinacea, an extremely invasive grass species from Eurasia. The
study site is a 27.8 hectare marsh located in Jackson County, lowa. Historically, this marsh was
not farmed and the surrounding area was planted with corn or soybeans. The surrounding
agricultural area was recently restored to prairie. For several years the Fish and Wildlife Service
along with the Jackson Co. Conservation Board have conducted counts of blooming plants, and a
highly qualified volunteer team has continually monitored P. leucophaea and surveyed other
plant species. The distinctiveness of this site is due to the large number of blooming plants
record from 1998 to 2002, when thousands of orchids were counted. In the last several years the
numbers have reduced significantly; partly caused by sporadic blooming frequencies and
encroachment of P. arundinacea. Burning and herbicide application has been applied for P.
arundinacea control during the fall of 2014, and will be done again this spring. For this research,
GPS locations were collected at the blooming location during the summers of 2011 through 13
and will be again for 2014. Demographics were collected, according the USFWS protocol,
beginning the summer of 2013. Analysis of this data will be using ArcGIS software, specifically
Moran’s I, a spatial autocorrelation test, and Nearest Neighbor analysis, which calculates the
distance from a feature closest feature. Data from past counts organized by the JCCB and
USFWS, beginning in 1994 through 2013, may show a correlation between precipitation and
temperatures during growth and blooming. Information gathered from this research will be used
to assist with conservation efforts of P. leucophaea, and management practices regarding P.
arundinacea.

Keywords: orchid, Reed Canary Grass, wetlands, drought, GIS
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USE OF HARVEST SIMULATION MODELS FOR SILVER CARP POPULATIONS IN
SEVERAL U.S. RIVERS.

Quinton E. Phelps'?, Justin R. Seibert'?, Sara J. Tripp?, and David P. Herzog?.

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

Silver carp Hypophthalmichthys molitrix have become highly abundant and have established
populations throughout the majority of Midwestern U.S. rivers. Recent research has suggested
that silver carp may be competing with native planktivores. This has prompted multiple state and
federal agencies to begin to develop a national management plan for silver carp. In order to
manage silver carp through eradication or control, commercial fishing has been purported as
having the greatest potential. However, for a management action to be successful, determining
the level of harvest required to reduce silver carp populations is essential. Therefore, we
collected silver carp from Midwestern U.S. rivers (i.e., lllinois, Missouri, Wabash, Ohio, Upper,
Middle, and Lower Mississippi). Silver carp were weighed, measured, sexed, and aged (via
lapilli otoliths) to obtain population demographics in each specific river. Using these population
parameters we simulated harvest levels using a spawning potential ratio approach to determine
target size and the amount of harvest needed to recruitment overfish the population within each
particular river system. Overall, we determined that silver carp populations (regardless of river)
must be intensively commercially exploited (i.e., 27-33%) at a small size (i.e., 300 to 400mm) to
negatively influence overall reproductive potential. This study provides the multiple federal, and
state agencies with information about the level of harvest needed to reduce and subsequently
control silver carp populations.

Keywords: silver carp, Mississippi River, commercial harvest

RETRACING ENVIRONMENTAL LIFE HISTORY OF ADULT SCAPHIRHYNCHUS
STURGEON USING FIN RAY MICROCHEMISTRY

*Anthony P. Porrecal, William D. Hintz}, Neil P. Rude?, Quinton E. Phelps?, Gregory W.
Whitledge?!, and James E. Garvey®. Center for Fisheries, Aquaculture, and Aquatic Sciences,
Department of Zoology, Southern Illinois University, 1125 Lincoln Drive, Carbondale, IL
62901. 2Missouri Department of Conservation, Open Rivers and Wetlands Field Station,
Jackson, MO 63755.

The pallid sturgeon (Scaphirhynchus albus) is endemic to the Missouri and Mississippi River
drainage, though populations of this species have declined significantly due to overexploitation
and anthropogenic degradation of these rivers. The pallid sturgeon has experienced substantial
declines because of similar appearance to its congener, the shovelnose sturgeon (S.
platorynchus), which has been exploited in the Mississippi River basin due to demand for caviar.
We sought to identify the origins and inter-river movements of Scaphirhynchus sturgeon in the
lower Missouri and Mississippi Rivers. The unique geology along the cline of large rivers
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produces varying concentrations and ratios of trace elements (e.qg., strontium [Sr], calcium [Ca],
or Sr:Ca) that are incorporated into fin rays and enable reconstruction of fish environmental
history. Adult pallid, shovelnose, and hybrid sturgeon fin rays were collected from the middle
Mississippi River (between St. Louis, MO and the confluence of the Ohio River), sectioned, and
prepared for microchemistry analysis. Our data indicated 78.3% of shovelnose sturgeon sampled
originated in the Missouri River, while most pallid sturgeon were of hatchery origin. Both pallid
and shovelnose sturgeon made repeated long-distance migrations between the Missouri and
middle Mississippi Rivers, suggesting the Missouri River may contain spawning habitats
important to sturgeon that inhabit the middle portion of the Mississippi River. Understanding the
magnitude and timing of sturgeon movements greatly enhances our ability to identify river
reaches important to sturgeon life history and to focus conservation efforts.

Keywords: Scaphirhynchus albus, Scaphirhynchus platorynchus, Mississippi River,
microchemistry, sturgeon

FISH ASSEMBLAGE AND DIET IN A FRAGMENTED, LOW GRADIENT SOUTHERN
ILLINOIS RIVER

H.M. Rantala, S.M. Bonjour, M.G. Bennett, and M.R. Whiles. Department of Zoology and
Center for Ecology, Southern Illinois University, Carbondale, IL.

The Cache River, in southernmost Illinois, is located at the northern edge of the Coastal Plain
Province. This river has been subjected to alterations that divided it in to disconnected upper and
lower segments (UC and LC, respectively). As a result, the LC is water-starved and susceptible
to hypoxia during summer low flow periods. We sampled fish assemblages in the UC and LC
during June and September 2013 using seines and electrofishing. Gut contents of fishes were
analyzed for dietary components. We found that fish assemblages differed between the two
reaches of the river (R=0.875, p=0.001), but not between months. Number of food items and
biomass in guts were both higher in June. Fishes in the LC had more food items in their guts,
while biomass of gut contents was higher in the UC (p<0.0001 for all), driven primarily by
Chironomidae. Gut contents of LC fishes were dominated by Daphnia and ephippia. Results
indicate that watershed fragmentation has significantly influenced fish assemblages and the food
available to them.
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ASSESSING URBAN WATERSHED HEALTH IN THE CITIES OF ROCK ISLAND
AND MOLINE, IL

Michael Reisner, Kevin Geedey, Reuben Heine, Adam Kaul, Jessica Flondro, Carlisle Evans-
Peck, and Tara Cullison. Augustana College, Upper Mississippi Studies Center, Rock Island, IL
61201.

In the spring of 2013, the Upper Mississippi Studies Center (UMC) initiated a Sustainable Urban
Watersheds Project in partnership with the Cities of Rock Island and Moline, IL. The primary
goal of the project is to assess the overall ecological health of the approximately thirteen urban
watersheds and associated urban forest ecosystems that are dominant features of these urban
landscapes (i.e. known locally as “the ravines”). This interdisciplinary research endeavor
involves undergraduate senior research projects covering a diverse array of disciplines including:
anthropology/sociology, biology, environmental studies, and geography. The goal of this
presentation is to introduce the study design and present a “big picture” look at the overall water
quality findings. The individual students will be presenting their findings in the poster session
Thursday evening.

In collaboration with the cities, we established 35 samples sites (about three per watershed).
Starting in May of 2013 to present, we have been sampling to measure levels of nitrate,
ammonia, phosphate, total dissolved solids (TDS), total suspended solids (TSS), and dissolved
oxygen (DO). Aquatic macro-invertebrate surveys were also conducted a subset of these sample
sites with sufficient flows to support such communities. We assess the community composition,
structure, and diversity of the urban riparian forests at eight study sites spanning a gradient of
urbanization intensity (as measured by percent impervious surface cover). Finally, we surveyed
over 1900 residential landowners to assess their general environmental worldviews and
awareness, attitudes, and behaviors towards these urban streams and related stormwater issues.

Upstream of the 35 sample sites, mean % impervious surface ranged from 25% to 56%; forest
cover from 0.5% to 23%, and other open space from 5% to 21%. Nitrate levels ranged from 1.85
to 23 mg/L, phosphate from 0.29 to 2.17 mg/L, TDS from 23 to 1667 mg/L, and DO from 3.6 to
8.7 mg/L. Nitrate, TDS, and TSS levels were positively associated with increasing levels
impervious surface and negatively associated with increasing cover of urban forest and other
green spaces. Cluster analysis identified three groups of study sites that differed in overall water
quality (MRPP, A =0.29, p-value < 0.001) and upstream land use cover (MRPP, A =0.19, p-
value < 0.019).

Our findings suggest that more active stewardship is necessary to conserve and restore these
critical urban ecosystems for future generations.

Keywords: Urban ecosystems, urban stream syndrome, urban forests, impervious surface, water
quality
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PATTERNS IN RECRUITMENT OF FRESHWATER MUSSELS AS A FUNCTION OF
RIVER DISCHARGE

*Patricia Ries'2, Teresa Newton?, Steve Zigler?, and Roger Haro?. 'U.S. Geological Survey,
Upper Midwest Environmental Sciences Center, La Crosse, W1 54602. River Studies Center,
University of Wisconsin-La Crosse, La Crosse, W1 54601.

Overall abundance of native mussels has substantially declined in the Upper Mississippi River
(UMR). One hypothesis for this decline is the lack or slowing of recruitment, however, minimal
research on recruitment is available. Our objective was to estimate the inter-annual variability in
recruitment of mussels (defined as mussels < 5 years of age) and explore the potential role of
discharge on recruitment. Using a 5-year quantitative dataset on a mussel assemblage in the
UMR, a direct assessment and catch-curve analysis were performed to assess recruitment. Direct
assessment revealed a significant decline in juvenile density and in the percent of species with
juvenile representatives over the past 5 years, suggesting weak recruitment. For the catch-curve
analysis, species were grouped into equilibrium and periodic life history strategies, which
successfully quantified past recruitment and provided evidence of strong and/or weak year
classes. Recruitment strength of equilibrium strategists, short-term brooders who typically
broadcast their young, was positively correlated with July maximum discharge. Recruitment
strength of the periodic strategists, long-term brooders with shorter life spans, was negatively
correlated with the number of low flow pulses. Understanding variation in recruitment dynamics
in native mussel assemblages and its relationship to river discharge will be useful in designing
effective management strategies to enhance conservation of this imperiled fauna.

Keywords: Freshwater mussels, recruitment, Upper Mississippi River, discharge, population
dynamics

RIVER OTTER HABITAT ALONG THE UPPER MISSISSIPPI RIVER NEAR
SAVANNA, IL

*Alissa Shaner!and Susan P. Romano!?. Department of Biological Sciences, Western lllinois
University-Quad Cities, Moline, Illinois 61265. 2Department of Geography, Western lllinois
University-Quad Cities, Moline, 1llinois 61265.

The North American River Otter (Lontra canadensis) is currently found throughout the state of
Illinois. River otter populations in the state were near extirpation by 1940 and listed as state
threatened in 1977. Through the reintroduction of river otters into Illinois, their numbers have
increased, but it is important to continue to monitor their population and habitat in order to
maintain the population. This study looks at river otter habitat in the area of Spring Lake in the
Savanna District of the Upper Mississippi National Wildlife and Fish Refuge. The objective of
this research was to determine if specific vegetative habitats including forest, grass, and water, as
well as areas of aquatic vegetation are important for river otter presence. The presence of river
otter in the area was determined by signs such as tracks and scat in areas near river otter trails
during the winter of 2012. Once a trail was determined to have been used by river otter the
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location was marked with a Garmin GPS device, a total of forty trails were marked. A polygon
layer was made for each habitat type in ArcMap 10 and the distance from each river otter trail
location to each habitat type polygon was measured. Forty random points were also generated in
Arcmap 10 along the path where the otter trails were located and the distances were measured
from the random points to each of the habitat type polygons. Distance data between trail
locations and habitat types were analyzed using principal component analysis (PCA). A separate
PCA was run for the distance data for the forty random points as well. The PCA for the river
otter trails showed a significant relationship between river otter trails and certain habitat types
including, smartweed, mudflat with arrowhead, an area of unknown habitat type and lotus. The
PCA for the forty random points showed similar results with smartweed, the area of unknown
habitat type and mudflat with arrowhead being the most significant habitat types. This indicates
that habitat type was not a factor in the location of river otter trails in the Spring Lake area. This
may be due to the habitat around the lake being somewhat homogeneous. There are other factors
that may also play a role in the location of river otter trails, such as use of trails already formed
by other species or avoidance of competitor species.

Keywords: river otter, Lontra canadensis, GIS, habitat, Spring Lake

A COMPARISON OF CATCH RATES BETWEEN THE MAIN CHANNEL AND SIDE
CHANNELS IN THE MIDDLE MISSISSIPPI RIVER

*Shane M. Simmons® 2, Molly Sobotka!, Sara J. Tripp®, Dave P. Herzog' and Quinton E.
Phelps'2. 'Big Rivers and Wetlands Field Station, Missouri Department of Conservation, 3815
East Jackson Boulevard, Jackson, Missouri, 63755. 2Southeast Missouri State University, Cape
Girardeau, Missouri 63701.

The Mississippi River has been drastically influenced through many anthropogenic
modifications. Potentially important large-scale habitat features (e.g., side channels and their
associated mesohabitats (e.g., substrate, depth, and velocity) have been extensively degraded or
reduced (e.g., channelized, leveed, and dammed) in the Mississippi River. The objective of this
project was to determine the relative importance of side channel and main channel habitat to the
Mississippi River fish community. We used data collected from 1993 to 2012 by the Long Term
Resource Monitoring Program to evaluate catch rates between these two macrohabitat types as
well as investigate the influence mesohabitat characteristics have on catch rates. We used
standardized catch per unit to evaluate trends across macrohabitats, and in mesohabitat use
throughout the Middle Mississippi River. Each of the gears were employed in each habitat type.
We calculated SCPUE for each gear used by assuming equal effort in terms of the personnel time
that was expended to fish each gear type. The results of our retrospective analysis did not
indicate a general difference in macrohabitat use by the fish community as a whole. However,
our results do suggest that fishes more commonly use certain mesohabitats (e.g., low velocities,
shallow depths), regardless of substrate type. The use of low velocities and shallow depths in
both the main channel and side channels suggests that fishes aren’t seeking out side channel
macrohabitat itself, but rather the mesohabitat features it provides. Naturally occurring habitat
(e.q., backwater areas, floodplains, side channels) would provide a greater amount of low
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velocity and shallow depth relative to the main channel. Now with reduction of the historic
floodplain, it is vital to the fish community that the importance of side channels be recognized.
Information garnered from this evaluation may be used to guide management efforts needed to
preserve fish community diversity through conservation of their associated habitats

Keywords: side channel, main channel, Mississippi River, depth, velocity

ECOSYSTEM METABOLISM IN OFF-CHANNEL HABITATS OF THE MIDDLE
MISSISSIPPI RIVER

Molly Sobotka and Quinton Phelps. Open Rivers and Wetlands Field Station, Missouri
Department of Conservation, 3815 East Jackson Boulevard, Jackson, Missouri, USA 63755.

Side channels are frequently considered important areas of increased productivity and as refugia
for many species. However productivity in the side channels of the Middle Mississippi River has
not been analyzed in contrast to main channel conditions. Continuous dissolved oxygen and
temperature data were used to model gross primary production (GPP) and community respiration
(CR) in areas protected by wing dikes and side channels in the Middle Mississippi River. Results
from late summer, fall, and winter suggest that wing dikes and side channels conditions allow
similar rates of primary productivity. Over the course of the study both areas exhibited positive
values of net ecosystem metabolism (NEM) indicating that autotrophic conditions occur in the
Middle Mississippi. However, NEM was more frequently negative, supporting the theory that in
large, turbid rivers heterotrophy is the more common state. More fine scale analysis indicated
that light and discharge were the most important drivers of metabolic rates. An investigation of
Long Term Resource Monitoring Program data allows the formation of some hypotheses to
understand these relationships.

Keywords: water quality, dissolved oxygen metabolism, side channels, Mississippi River

LONG-TERM CHANGES IN FISH COMMUNITY STRUCTURE IN RELATION TO
ASIAN CARP ESTABLISHMENT

Levi E. Solomon?, Richard M. Pendleton?, Brian S. Ickes?, and Andrew F. Casper!
Illinois River Biological Station, Illinois Natural History Survey, Havana, IL 62644. 2U.S.
Geological Survey Upper Midwest Environmental Sciences Center, La Crosse, W1 54603

Introductions of non-native species have the potential to alter existing community structure
within aquatic habitats. Using data from the Long Term Resource Monitoring Program
(LTRMP), we assessed similarity of the fish community within the La Grange Reach of the
Illinois River before and after the establishment of Asian carp (Hypothalmychthyes spp.). Data
included mean annual species catch-per-unit effort among several sampling gears (day
electrofishing, hoop nets (large and small), fyke nets, and mini fyke nets) and river habitats
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(main channel border, side channel border, and backwaters). Non-metric multidimensional
scaling (NMDS) and analysis of similarities (ANOSIM) were used to compare the pre- (1993-
1999) and post-establishment (2000-2012) fish communities among multiple gears in multiple
habitats. Significant differences between fish communities were observed for electrofishing (p =
0.016) and fyke netting (p = 0.001) in backwaters, electrofishing (p = 0.02) in side channel
borders, and hoop netting (p = 0.003 and p = 0.03; large and small, respectively) in main channel
borders. Several other gears exhibited differences in the community pre- and post-establishment,
but these were not statistically significant. Further analysis of percent similarities (SIMPER)
indicated that white bass, common carp, and freshwater drum were the primary reason for these
differences, with all three species being less abundant after to the establishment of Asian carp.
Emerald shiners also contributed to dissimilarity among communities with higher abundances
observed post-establishment of Asian carp. These patterns indicate that Asian carp
establishment may have altered the fish community structure within the La Grange Reach of the
Illinois River.

Key words: Asian carp, LTRMP, fish community, invasive species, Illinois River

EXAMINING RECRUITMENT PATTERNS IN FISHES OF THE MIDDLE
MISSISSIPPI RIVER

John West, Molly Sobotka and Quinton Phelps. Big Rivers and Wetlands Field Station,
Missouri Department of Conservation.

River stage and water temperature are influential factors that shape biotic communities in lotic
systems. They can influence community structure, growth, recruitment, as well as mortality.
The Middle Mississippi River, added with unpredictable Mid-western weather patterns, can
provide various spawning conditions for fish species that inhabit this stretch of river. To have a
better understanding of fish assemblages, factors that influence species recruitment is important
for river managers to understand. Five commonly captured species (Gizzard Shad, Freshwater
Drum, Channel Catfish, Emerald Shiners and White Bass) from the Long Term Resource
Management Program (LTRMP) data set were analyzed to determine the relative influence of
river stage and water temperature on recruitment. Hydrograph data from the U.S. Army Corps
of Engineers was used to determine the river stage patterns during recruitment. To evaluate
average water temperatures throughout the recruitment time period, water temperature data was
retrieved and summarized from past LTRMP water quality sampling. Age-0 abundance of
Gizzard Shad, Freshwater Drum, Channel Catfish, Emerald Shiners, and White Bass were most
related to the interaction of river stage and water temperature. Emerald Shiners and Gizzard
Shad demonstrated an asynchronous trend in recruitment with Gizzard Shad more abundant in
higher average river stages and Emerald Shiners more abundant in lower average river stages.

Keywords: fishes, age-0, recruitment, community, water temperature, river stage
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COMPARATIVE ANALYSIS OF CHANNEL CATFISH ICTALURUS PUNCTATUS
DIET AND CONDITION ABOVE AND BELOW LOCK AND DAM 19 ON THE UPPER
MISSISSIPPI RIVER

Tristan Widloe!, Michael A. McClelland?, and Timothy W. Spier3. lllinois Department of
Natural Resources, 13608 Fox Road, Yorkville, IL 60560. ?lllinois Department of Natural
Resources, 700 S. 10" Street, Havana, IL 62644. Department of Biological Sciences, Western
[llinois University, 1 University Circle, Macomb, IL 61455.

Channel Catfish Ictalurus punctatus diets have previously been examined in impoundments and
rivers throughout the United States. However, to the best of our knowledge, the diet of Channel
Catfish has not been examined and compared in the areas above and below a dam. Lock and
Dam 19, near Keokuk, lowa, on the Upper Mississippi River has created two distinctly different
aquatic ecosystems above and below it. Pool 19, especially the lower portion, is lake-like with
shallow channel borders and near shore areas of silt-sand substrate which promote growth of
expansive aquatic macrophyte beds. Conversely, Pool 20 is more riverine with higher water
velocities, less sedimentation and few to no aquatic macrophytes. This variation in habitat
between the two pools has led to different community compositions and densities of aquatic
macroinvertebrates, most notably molluscs, with greater diversity and density of these organisms
being supported by the complex habitats in Pool 19. The objective of our study was to compare
diet and condition of Channel Catfish in relation to the variation of habitat type and prey base
above and below Lock and Dam 19. We used pulsed DC-electrofishing to collect Channel
Catfish from Pools 19 and 20 of the Mississippi River during the summer and early fall. Insects
and miscellaneous material dominated the diet of Channel Catfish in both pools. In Pool 19,
catfish consumed significantly more molluscs and less fish than in Pool 20. Channel Catfish in
both pools were in good body condition and demonstrated no significant difference in relative
weight. Our results illustrate the opportunistic and resilient nature of Channel Catfish; a species
capable of adapting its foraging behavior in response to variations in habitat type and prey base
by making optimal use of whatever food resources are available to them.

Keywords: Channel Catfish, Ictalurus punctatus, Lock and Dam 19, Mississippi River, diet

WATERBIRD MORTALITY DUE TO TREMATODIASIS ON THE UPPER
MISSISSIPPI RIVER AND IN NORTHERN MINNESOTA

Stephen Winter® and Charlotte Roy?. *USFWS, Upper Mississippi River National Wildlife and
Fish Refuge, HQ Office, Winona, MN 55987. 2Minnesota Department of Natural Resources,
Grand Rapids, MN 55744,

Mortality of waterbirds due to trematodiasis was first documented on the Upper Mississippi

River National Wildlife and Fish Refuge (Refuge) in 2002 and in northern Minnesota in 2007.
To date, confirmed mortality events in both geographic locations have been confined to
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relatively limited areas: Pools 7, 8, and 9 on the Upper Mississippi River, and Winnibigosh,
Bowstring, and Round Lakes in northern Minnesota. At least 13 species are known to have been
affected (two Rallidae and 11 Anatinae) but 2 species, American coot (Fulica americana) and
lesser scaup (Aythya affinis) consistently experience the greatest levels of mortality. Monitoring
efforts during spring and fall migration periods at both geographic locations allow us to compare
and contrast the seasonal distribution and magnitude of mortality events at two locations within
the same flyway used by affected waterbirds.

Keywords: Trematodiasis, Upper Mississippi River, Northern Minnesota, American Coot, Fulica
americana, lesser scaup, Aythya affinis

WATERBIRD MORTALITY SURVEYS ON THE UPPER MISSISSIPPI RIVER
NATIONAL WILDLIFE AND FISH REFUGE: MONITORING THE IMPACT OF
TREMATODIASIS

Stephen Winter?, Calvin Gehri?, Wendy Woyczik?, Kendra Niemec?, and Dustan Hoffman'!
1USFWS, Upper Mississippi River National Wildlife and Fish Refuge, HQ Office, Winona, MN
55987. 2USFWS, Upper Mississippi River National Wildlife and Fish Refuge, La Crosse
District Office, La Crosse, W1 54650.

Mortality of waterbirds due to trematodiasis was first documented on the Upper Mississippi
River National Wildlife and Fish Refuge (Refuge) in 2002. Collection and submission of
waterbird specimens to the USGS National Wildlife Health Center has documented trematodiasis
in Pools 7, 8, and 9 of the Upper Mississippi River with 13 species known to be affected (two
Rallidae and 11 Anatinae). Repeated surveys by Refuge staff along standard routes during
spring and fall migration periods provide data on the seasonal distribution and magnitude of die-
offs that have occurred in Pools 7 and 8. Two species have been most severely affected:
American coot (Fulica americana) and lesser scaup (Aythya affinis). This presentation will
provide an overview of the results of 12 years of waterbird mortality surveys conducted by the
Upper Mississippi River National Wildlife and Fish Refuge.

Keywords: Trematodiasis, Upper Mississippi River, Northern Minnesota, American Coot, Fulica
americana, lesser scaup, Aythya affinis
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POSTER PRESENTATION ABSTRACTS

ALPHABETICAL LISTING BY PRESENTING AUTHOR
(*Student Presenter)

SURVIVAL AND GROWTH OF JUVENILE UNIONID MUSSELS IN ASYSTEM
INCREASINGLY DOMINATED BY CYANOBACTERIA: THE ST. CROIX NATIONAL
SCENIC RIVERWAY

Lynn Bartsch, Michelle Bartsch, William Richardson, Jon Vallazza and *Brenda Moraska
Lafrancois. U.S. Geological Survey, La Crosse, W1 54603. *National Park Service, Ashland, WI
54806.

Recent increases in nutrient and sediment loading have caused observable changes in the algal
community composition and may have altered the quality of mussel food in the St. Croix
National Scenic Riverway. Juvenile Lampsilis cardium and L. siliquoidea were deployed in
cages for 28 d at four riverine and four lacustrine sites. Mussel foot tissue and food resources
(four seston fractions and surficial sediment) were analyzed for quantitative fatty acid (FA)
composition. Riverine sites were dominated by Chlorophyta, whereas Cyanophyta generally
dominated lacustrine sites. Mussel survival was high (95%) for both species; however, growth
varied. Lampsilis cardium did not exhibit growth (-9 and -7 um/d for riverine or lacustrine sites,
respectively). Overall, L. siliquoidea grew (25 um/d at riverine and 11 um/d at lacustrine sites),
but not at sites where Cyanophyta exceeded a threshold of 10% of the total phytoplankton
biovolume. Lampsilis siliquoidea growth was positively correlated with volatile solids (<32 um
fraction) and with select FA not associated with cyanophytes. Sites dominated by Cyanophyta
may not provide sufficient food quality to promote or sustain mussel growth.

Keywords: unionid mussel, fatty acid, nutrients, cyanophyta

STABLE ISOTOPIC COMPOSITIONS OF NATIVE AND INVASIVE FRESHWATER
BIVALVES AND FOOD QUALITY IN THE ST. CROIX RIVER

Michelle Bartsch?®, Lynn Bartsch?, William Richardson?, Steve Zigler?, Byron Karns? and
Brenda Moraska Lafrancois®. *U.S. Geological Survey, La Crosse, W1 54603. 2National Park
Service, St. Croix Falls, W1 54024. *National Park Service, Ashland, W1 54806.

Invasions of aquatic non-native species are increasing and can result in catastrophic changes in
community and ecosystem function. Recent invasion of the St. Croix National Scenic Riverway
(SACN) by zebra mussel (ZM: Dreissena polymorpha) is likely to severely impact the diversity
and abundance of the native mussel populations. Juvenile Lampsilis siliquoidea were deployed
in cages for 82 d in areas of low (19/m?, Stillwater), medium (143/m?, St. Croix Bluffs), and high
(915/m?, Prescott) ZM density. Seston, chlorophyll a, and total suspended and volatile solids
samples (<10 um and whole water fractions) were collected monthly (July, August, and
September) to assess the food quality and quantity available for juveniles. Overall, recovery of
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juveniles was 48% at Stillwater, 96% at St. Croix Bluffs, and 100% at Prescott and survival of
recovered juveniles was 98, 99, and 100%, respectively. Growth was significantly different
among sites (P < 0.001) with lowest growth occurring at St. Croix Bluffs and the highest at
Prescott. We analyzed bivalve tissue §*3C, §*°N, and &3S from the above mentioned three sites
to determine whether the compositions varied. There were significant isotopic differences
between juveniles and zebra mussels at all three sites. At St. Croix Bluffs, juveniles were
depleted in 3N by 2.0%o, enriched in §3C by 0.6%o, and depleted in 534S by 1.1%o compared
with zebra mussels. At Stillwater and Prescott, juveniles were enriched in §:°N by <0.47%o and
depleted in §*S by <0.45%o0 compared with zebra mussels. ZM densities did not appear to
directly affect juvenile growth but may indirectly affect their food resources.

Key words: Dreissena polymorpha, juvenile unionids, food resources, stable isotopes

IMPACTS OF HYDROLOGIC EXTREMES ON MACROINVERTEBRATE
COMMUNITIES IN THE CACHE RIVER, SOUTHERN IL

*Karen A. Baumann?, Eric A. Scholl?, Heidi M. Rantalal, and Matt R. Whiles!. 'Department of
Zoology and Center for Ecology, Southern Illinois University, Carbondale, IL 62901.

Climate change is expected to increase variability in precipitation, and thus stream discharge, in
many regions. Impacts of this variability may be exacerbated by other anthropogenic stressors,
including channelization, water diversion, and land use changes. Southern Illinois experienced
moderate drought in 2010, 100-year flooding in 2011, and exceptional drought in 2012. The
Cache River in southern IL responds dramatically to variations in precipitation due to agriculture
in the watershed and diversion of headwaters, which divides it into upper (UCR) and lower
(LCR) river segments. We examined snag-dwelling macroinvertebrate communities during 2010
and 2013, a relatively normal year, to examine responses to hydrologic extremes. Community
structure in both the UCR and LCR changed significantly between years (p=0.001). Diversity in
the UCR decreased from 2010 to 2013 (p=0.046), while LCR diversity did not change. Temporal
differences in the UCR were driven by more sensitive taxa such as Trichoptera and Plecoptera,
whereas patterns in the LCR were driven by more tolerant taxa. Preliminary results suggest that
while both systems are responding to disturbance, the more sensitive UCR community may be
more heavily impacted.

Keywords: hydrologic disturbance, macroinvertebrate, diversity, community structure, Cache
River

46



ALKALINITY AND DISSOLVED OXYGEN RELATIONSHIPS IN UPPER
MISSISSIPPI STUDIES CENTER WATERSHEDS

*John Bialek!, *Mason Robertson!, Kevin Geedey?, and Michael Reisner!?. 1 Augustana
College, Rock Island, IL 61201. 2Upper Mississippi Studies Center.

Dissolved oxygen is important in maintaining health of local watersheds. How alkalinity levels
are related to dissolved oxygen levels is unknown. In this study, water samples were collected in
the Upper Mississippi Studies Center (UMSC) listed watersheds. Dissolved oxygen levels were
taken at the sights using DO meters and biochemical oxygen demand (BOD) tests in the lab, and
titrations were used to measure alkalinity levels in the water samples. Using data already
collected by the UMSC the relationship between dissolved oxygen and alkalinity were observed,
and also a relationship between alkalinity levels and percent impervious surfaces was observed.
There was no correlation observed between dissolved oxygen and alkalinity, there also was not a
direct correlation between the alkalinity levels and the percent imperviousness of the areas
around the watersheds. The information collected helps focus the scientific community into
observing the levels and relationships of other substances in watersheds to determine the health
of watersheds.

EFFECT OF LAND USE ON PERIPHYTON DISTRIBUTION AND ABUNDANCE IN
DRIFTLESS AREA STREAMS

*Katie J. Bohrman and Eric A. Strauss. River Studies Center and Department of Biology,
University of Wisconsin-La Crosse, La Crosse, W1 54601.

Patterns of periphyton distribution and abundance are important to understand because
periphyton is a major contributor to oxygen dynamics, nutrient cycling, and energy flow in
fluvial ecosystems. Previous studies have shown that periphyton is affected by many variables
including irradiance, temperature, water current, disturbance, substrate type, grazing, and water
chemistry. Land use can influence these factors, and thus may affect periphyton distribution. In
this study, we measured summer algal biomass (chl @) and composition (% diatoms, %
cyanobacteria, and % green algae) in 57 streams of different land use in the Driftless Area in the
upper Midwest U.S. We compared our periphyton data to land use information and other water
quality variables collected at the sites (concentrations of total dissolved nitrogen [TDN], total
dissolved phosphorus, dissolved inorganic nitrogen [DIN], conductivity, total suspended solids,
dissolved organic carbon [DOC], and the ratio of total dissolved N and P [N:P]). Overall, chl a
biomass was significantly higher in agricultural streams than in forested streams (p < 0.001,
ANOVA). Streams in developed or mixed land use watersheds had intermediate levels of chl a.
This relationship is likely a result of high nitrogen availability in streams located in primarily
agricultural watersheds compared to those in watersheds of the other land uses. Algal biomass
was most strongly correlated to % forest (Spearman r =-0.513, p <0.001), % agriculture (r =
0.452, p =0.002), conductivity (r =0.369, p =0.014), DIN (r = 0.314, p = 0.033), and TDN (r =
0.307, p = 0.038). Algal biomass was best predicted with the regression equation: chl a =
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0.45(%ag) + 13.93(DOC) + 0.002(N:P) - 32.93. Periphyton biomass was dominated by diatoms
in all land use types. Green algae and cyanobacteria were most abundant in streams located in
developed and forested watershed, respectively.

Keywords: Periphyton, land use, driftless region, algal biomass, chl a

HABITAT USE BY CHANNEL CATFISH IN THE MIDDLE MISSISSIPPI RIVER

Andrew P. Braun and Quinton E. Phelps. Missouri Department of Conservation, Open Rivers
and Wetlands Field Station, Jackson, MO 63755.

River modifications may have detrimental effects on biota that depend on river systems, so
research is needed to understand these effects and direct management efforts. Channel catfish
(Ictalurus punctatus) are important recreationally, commercially, and ecologically in the Middle
Mississippi River, but little is known about their habitat requirements. We used data from the
USGS’ Long-Term Resource Monitoring Program to evaluate channel catfish use of
macrohabitats, substrate types, depth classes, and velocities. Channel catfish standardized catch-
per-unit-effort was highest in shallow, sandy habitats in unstructured main channel borders, side
channel borders, and tributary mouths. There was not an apparent association for any particular
velocity classes. Conservation of these habitats should help to sustain a stable population of
channel catfish.

Keywords: channel catfish, Ictalurus punctatus, Mississippi River, habitat, LTRMP

RESIDENTIAL LANDOWNER VALUES AND ATTITUDES TOWARDS URBAN
WATERSHEDS AND RELATED STORMWATER IN ROCK ISLAND AND MOLINE,
IL.

*Tara Cullison and Michael Reisner. Upper Mississippi Studies Center, Augustana College,
Rock Island, IL 61201.

Conventional social science wisdom has assumed that concern for environmental quality is
mostly limited to wealthy, upper-class, and predominately white communities who can afford to
invest in quality of life improvements. (Pickett et al. 2008). To the contrary, poorer, less
empowered, and ethnically more diverse communities are assumed to be too preoccupied with
meeting their basic needs to worry about environmental protection (Pickett et al. 2008). More
recent studies across income levels and ethnic groups in urban areas have found that
environmental awareness and perceptions of environmental concern are equally important to
residents of both wealthy and poor neighborhoods and people of all races/ethnicities (Pickett et
al. 2008, Hager et al. 2013). Understanding the drivers of differences in environmental attitudes
will require: (1) measuring and teasing apart differences in such attitudes within a given ethnic
group or social class, and (2) understanding the relationship of such attitudes to underlying
values and beliefs and direct experiences (Heberlein 2012). Using a mailed survey, we attempted
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to assess the current environmental attitudes of residents in Rock Island and Moline Illiniois.
This project entails a survey of residential landowner values, environmental beliefs, and specific
attitudes towards urban watersheds and related stormwater issues. In the spring of 2013, the
Upper Mississippi Studies Center (UMC) initiated a Sustainable Urban Watersheds Project in
partnership with the Cities of Rock Island and Moline, Illinois. The primary goal of Phase | of
the project is to assess the overall ecological health of the approximately thirteen urban
watersheds and associated urban riparian forests that are dominant features of city landscape (i.e.
known as “the ravines”). A related goal is to assess the socio-economic health of the
neighborhoods that compose these watersheds and through which these urban streams flow.

Keywords: stormwater, urban watershed, socio-economic, environmental attitudes, Upper
Mississippi Studies Center

MONITORING ASIAN CARP IN THE UPPER MISSISSIPPI RIVER

Trevor Cyphers and Kyle Mosel. U.S. Fish and Wildlife Service: La Crosse Fish and Wildlife
Conservation Office, Onalaska, W1 54650.

Silver carp (Hypophthalmichthys molitrix) and bighead carp (H. nobilis) as well as hybrids
between these species have begun to move into the Upper Mississippi River (UMR); however,
the full extent of their movement, establishment, and reproductive success has not been
thoroughly evaluated. Lock and Dam 19 currently serves as a bottleneck (i.e., presumed passable
only though the lock chamber) for fish passage which has slowed the invasion of Asian carp in
the UMR. Populations of Asian carp have become well established below Lock and Dam 19, but
upstream establishment has not been well defined. Asian carp have been collected in pools
upstream of Lock and Dam 19, but have not reached densities equivalent to Pool 20. Our primary
goal is to determine pool to pool movement of Asian carp species throughout the UMR using
acoustic telemetry. This process will allow us to better understand site selection and the extent of
seasonal movements. A combination of 150 silver and bighead carp will be implanted with
coded acoustic transmitters, which have a 4 year battery life, to monitor movement. Acoustic
telemetry will include manual tracking, roving (barge-tow), and stationary receivers (~150 total)
located from Caruthersville, MO to Minneapolis, MN (~970 river miles). These receivers are
maintained by the Minnesota Department of Natural Resources, Missouri Department of
Conservation, and the U.S. Fish and Wildlife Service. Secondary objectives will include locating
young-of-the-year (YOY) in pools above Lock and Dam 17 to determine the extent of
reproduction success and capturing adults for population dynamic metrics. In the fall of 2013, 27
Asian carp were tagged in pools 17, 19, and 20, which indicated no upstream movement. While
capturing fish for surgeries, residual carp were euthanized and otoliths were extracted from 14
bighead and 67 silver carp from Pools 7, 17 and 19 for population dynamic metrics. Finally, no
age-1 or YOY Asian carp were collected in Pool 16 or 17. With the increased coverage,
monitoring, collection, and the number of Asian carp implanted, this information will provide a
better understanding of the movement, reproduction success, and population dynamics of Asian
carp species throughout the UMR.

Keywords: Asian carp, Upper Mississippi River, acoustic telemetry, population dynamics,
monitoring
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RELATIONSHIP OF WEED SHINER AND YOUNG-OF-YEAR BLUEGILL AND
LARGEMOUTH BASS ABUNDANCE TO SUBMERSED AQUATIC VEGETATION IN
NAVIGATION POOLS 4, 8, AND 13 OF THE UPPER MISSISSIPPI RIVER, 1998-2012.

Steven A. DeLain and Walter A. Popp. Minnesota Department of Natural Resources, Long
Term Resource Monitoring Program, Lake City, MN 55041.

Aquatic vegetation provides food resources and shelter for many species of fish. This study
found a significant relationship between increases in submersed aquatic vegetation (SAV) in four
study reaches of the Upper Mississippi River (UMR) and increases in catch-per-unit-effort
(CPUE) of weed shiners (Notropis texanus) and age-0 bluegills (Lepomis macrochirus) and
largemouth bass (Micropterus salmoides) when all of the study reaches were treated collectively
using Long Term Resource Monitoring Program (LTRMP) vegetation and fish data for 1998-
2012. The selected fishes were more abundant in study reaches with higher SAV frequencies
(Pool 8 and Lower Pool 4) and less abundant in reaches with lower SAV frequencies (Pool 13
and Upper Pool 4). When each study reach was examined independently, the relationship
between SAV frequency and CPUE of the three species was not significant in most cases, the
primary exception being weed shiners in Lower Pool 4. Results of this study indicate that the
prevalence of SAV does affect relative abundance of these vegetation-associated fish species.
However, the poor annual relationship between SAV frequency and age-0 relative abundance in
individual study reaches indicates that several other factors also govern age-0 abundance. The
data suggest that there may be a SAV frequency threshold in backwaters above which there is
not a strong relationship with abundance of these fish species. This is indicated by the high
annual CPUE variability of the three selected fishes in backwaters of Pool 8 and Lower Pool 4
when SAV exceeded certain frequencies

Keywords: Weed shiner, Submersed aquatic vegetation, Backwaters, Upper Mississippi River,
Notropis texanus

STATISTICAL ANALYSIS OF FLOODING OF STREAMS NEAR DUBUQUE, IOWA

Dale Easley. Department of Natural and Applied Sciences, University of Dubuque, Dubuque 1A
52001.

Data available online from USGS gauging stations provide opportunities for student analysis of
flooding using basic statistics. For example, last semester students at the University of Dubuque
analyzed flood data from the Grant River near Burton, Wisconsin. As the students graphed the
data, it became apparent that the most extreme floods did not follow the normal distribution,
though that distribution fit quite well most other peak floods. Further inspection of the data
showed those floods to have occurred in June and July. However, flooding on the Mississippi
River is dominated by spring runoff from snowmelt, with the most extreme discharges occurring
in April. This observation led to the hypothesis that the most extreme flooding in small
watersheds in the Wisconsin-lowa area that drain to the Mississippi River is due to localized
convection cells during the summer. Larger watersheds are dominated by snowmelt. This
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hypothesis was tested by analyzing USGS peak annual discharge data for 11 gauged streams that
enter the Mississippi River closest to Dubuque.

Analysis techniques included standard exceedance-probability versus discharge plotting
techniques and PeakFQ, a U.S.G.S. program for fitting log-Pearson Type 11 distributions.
Summer floods dominated the most extreme events in small watershed but less so in larger ones.
In addition, ENSO events were found to be correlated with winter flooding ([1=.05) but not with
summer flooding. An impact of ENSO events upon flooding both worldwide and in California
has been previously documented but, to the author's knowledge, not specifically in the upper
Midwest.

Keywords: flooding, statistics, ENSO, Mississippi River, watershed

PAINTED TURTLE MOVEMENT PATTERNS IN A MISSISSIPPI RIVER ISLAND
BACKWATER

*Nate M. Ellison, David E. Koch, Gerald L. Zuercher. University of Dubuque, Department of
Natural and Applied Sciences, Dubuque, 1A 52001

In our turtle sampling at Nine-mile Island region in Pool 12 in the Upper Mississippi River,
painted turtles are the dominant species by number. While many captured turtles are recaptures,
many of them are also caught only once, which suggests differing movement patterns. In an
effort to better understand the type of habitat use and movement patterns of these turtles we used
radio-telemetry to track three (3) turtles over a period of two months. Hoop nets were used to
capture these turtles in a backwater portion of Nine-mile Island, then radio transmitters were
attached to their carapace, and the turtles were released into the backwater they were captured in.
All three turtles showed similar movement patterns in that each of them would stay in one small
region for several days then moved to another nearby area. Total distance moved by the turtles in
the tracking period was variable.

Keywords: Painted turtle, movement, telemetry

URBAN FOREST UNDERSTORYAND OVERSTORY COMPOSITION AND
DIVERSITY IN ROCK ISLAND AND MOLINE IL

*Carlisle Evans-Peck, and Michael D. Reisner. Augustana College, Upper Mississippi Studies
Center, Rock Island, IL 61201.

As population growth increase and urban areas expand, studying the ecology of urban
ecosystems has become increasingly important. Urban development can have detrimental effects
on biodiversity, but urban landscapes also hold the potential to harbor and support valuable
biodiversity and provide a diverse array of other ecosystem services. We studied the understory
herbaceous plant and overstory tree canopy diversity at eight study sites located within the city
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limits of Rock Island and Moline IL. The eight sites were located along a gradient of
urbanization. The quality of the plant community was quantified as species richness, Shannon’s
diversity index (SDI), and Floristic Quality Index (FQI). Urbanization intensity was quantified as
the mean percent imperviousness, development cover, and forest cover within a 250m radius of
the site. Herbaceous understory communities were found to be dominated by early successional
and invasive species. The FQI of the herbaceous communities was negatively associated with
increasing urbanization intensity. The FQI of the overstory tree communities was also negatively
associated with increasing urbanization. FQI of the tree and understory communities was
positively associated with increasing percent forest cover. Although numerous invasive species
were present across the study area, our findings suggest that these species do not dominate all
such sites, and that some forests still contain moderate native biodiversity. Despite being
degraded by high levels of urbanization, related research findings indicate that these urban
forests continue to provide important ecosystem services by capturing and treating several
pollutants (nitrates, total dissolved solids, total suspended solids) and thereby improving the
water quality of urban streams. Our findings suggest that more active stewardship is necessary to
conserve and restore these critical urban ecosystems to ensure they continue to provide these
critical services.

Keywords: Urban ecosystems, urban forests, diversity, impervious surface, urbanization

EFFECT OF SUBMERSED MACROPHYTES ON WHOLE STREAM METABOLISM
IN ATEMPERATE COLD WATER STREAM

*David J. Farrow! and Eric A. Strauss®. 'River Studies Center, University of Wisconsin - La
Crosse, La Crosse, WI 54601.

Whole stream metabolism is a process controlled by gross primary production (GPP) and
ecosystem respiration (ER). Gross primary production is the production of oxygen and organic
material by autotrophic organisms during the daylight hours. Ecosystem respiration is the total
consumption of oxygen and organic material by the ecosystem as a whole. To measure the
metabolism of a stream, daily dissolved oxygen curves are used. Using these curves the
ecosystem respiration and gross primary production can be calculated. After calculating the daily
GPP and ER, the P/R ratio can be determined. The P/R ratio is the ratio between primary
production and respiration in the ecosystem. If the P/R ratio is greater than one, the system is
autotrophic and if it is less than one, the system is heterotrophic, meaning the system is
consumes more oxygen than it produces. Macrophytes are an important part of the stream
ecosystem in the production and consumption of oxygen. The primary objective for my thesis
research is to determine the effect submersed aquatic macrophytes have on stream metabolism in
cold water streams in the driftless area. Daily oxygen curves will be compared between two
research sites located in the same stream, Spring Coulee Creek near Coon Valley, WI. Both sites
have an open canopy, meaning there is no tree cover along the stream, and one site has a high
abundance of macrophytes and the other has a very low abundance of macrophytes. A DS5
Hydrolab will be used as the primary piece of equipment to measure temperature, dissolved
oxygen, photosynthetic active radiation (PAR) and pH at each site for 5-7 day deployments each
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month for an entire year. These deployments are going to be done under base flow conditions.
This means there is minimal precipitation and the maximum amount of sunlight during the
daylight hours. Log files will be created to collect measurements every ten minutes throughout
each deployment. Water samples will also be taken at the beginning of each deployment to
measure total nitrogen, total phosphorus, soluble reactive phosphorus (SRP), ammonium and
nitrate. A modeled reaeration coefficient (k) will be used to correct for the diffusion of oxygen
into the air. Samples will be filtered through a GF/F filter immediately after collection. The
water samples will then be run on a Lachat ion analyzer to measure the nutrients in the stream.
Rhodamine dye releases will also be done at the beginning and end of each deployment to
measure transport and flow in the stream. Lastly, macrophyte abundance surveys will be done
seasonally using 0.5m? quadrats at ten transects above the Hydrolab location in the stream. The
macrophytes will then be dried and weighed to determine biomass of the macrophytes in the
stream. Preliminary results show that the fluctuation in GPP during winter months between sites
is very similar. Data collected in December of 2013 showed that the daily fluctuation in GPP at
the site with high macrophyte abundance has a very similar fluctuation in GPP at the site with
low macrophyte abundance. During the summer months, it is predicted that the fluctuation in
GPP between the two sites will be much different. The site with the high abundance of
macrophytes will be predicted to have a greater fluctuation in GPP than the site with low
abundance of macrophytes.

Keywords: stream metabolism, macrophytes, dissolved oxygen, gross primary production,
ecosystem respiration

WATER CHEMISTRIES OF 33 LAKES IN THE UPPER MIDWEST

*Rhiannon Fisher and Joan Bunbury. Department of Geography and Earth Science and River
Studies Center University of Wisconsin — La Crosse, La Crosse, W1 54601.

In July of 2013, water samples were collected and various limnological parameters were
measured from 33 lakes throughout Minnesota, Wisconsin and lowa. The water samples from
the 33 lakes were analyzed for concentrations of major anions and cations, trace metals, and
nutrients. In situ measurements included Secchi depth readings, pH, water temperature, dissolved
oxygen, conductivity and total dissolved solids. Maps depicting the spatial distribution of select
water chemistry variables will be presented, as will the results of multivariate analyses exploring
the spatial distribution of the different water chemistries in relation to bedrock and surficial
geology, land use, vegetation type, and climate. These findings will contribute to the larger
research goal focusing on reconstructing climatic conditions over the past 2000 years in the
Upper Midwest.

Keywords: lake-water chemistry, Upper Midwest, multivariate analysis
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IMPACT OF URBAN GREEN SPACE AND RIPARIAN FORESTS ON STREAM
WATER QUALITY IN ROCK ISLAND AND MOLINE IL

*Jessica Flondro. Augustana College, Upper Mississippi Studies Center, Rock Island, IL
61201.

Sixty percent of the world’s population will reside in urban areas by 2030 which makes it
important for both citizens and resource managers to understand the possibility of urban drinking
water and sanitation issues and the potential ecological and societal value of urban

ecosystems. Urban stream syndrome defines the often highly degraded nature of streams
draining urban systems. Increased imperviousness, storm water runoff, high concentrations of
pollutants and nutrients, dumping, and erosion are all drivers of ecological degradation of urban
stream systems. We used an ecosystem services framework and quantitative data collection
method to evaluate the benefits of urban ecosystems and green spaces. We were also especially
interested in the ecosystems services provided by the semi-natural riparian forests (locally
referred to as “the ravines”) that are a defining feature of the urban landscapes. We identified
thirteen urban watersheds to sample, eleven of which consisted of streams flowing, at least to
some degree, through these forests to determine the water quality improvement value of urban
ecosystems in Rock Island and Moline IL. Nitrate levels were lower downstream of urban
riparian forests and although they were not significant, there was a similar trend for phosphate,
total dissolved solids (TDS), total solids (TSS), and ammonia. Nitrate, TDS, and TSS all
increased as impervious surface increased and decreased with increases in green space. Our
findings show that urban ecosystems consisting of forests, parks, open space, and other green
spaces provide regulating services by reducing pollutant and nutrient loads. Consequently,
conserving and restoring urban ecosystems is important for improving the health of urban
streams.

Keywords: Urban streams, nutrient loading, sedimentation, ecosystem services, Mississippi
River

ASSESSING HISTORIC CHANGES IN GROWTH PATTERNS OF FRESHWATER
MUSSELS IN THE ILLINOIS RIVER

Andrea K. Fritts, Mark W. Fritts, Justin R. Widloe, and Andy F. Casper. Illinois Natural
History Survey, Illinois River Biological Station, 704 N. Schrader Ave. Havana, IL 62644.

The Illinois River has undergone substantial modification and degradation over the last century
with the installation of dams, levees, and the Chicago Shipping and Sanitation Canal. These
structures have created a channelized river that is largely disconnected from its backwaters and
floodplains, locations that have historically been important sources of habitat and allochthonous
nutrients. With its historic museum collections, the Illinois Natural History Survey is uniquely
suited to study how dynamics of riverine ecosystems have changed over the past century. We
are conducting a historical analysis using the calcified shells of freshwater mussels as
chronological records of the species’ age-and-growth patterns. These data can be used to gain
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insight into resource utilization, the quality of given habitats, and life history attributes of native
unionids. We have thin-sectioned two mussel species, the Threeridge, Amblema plicata (n =
101) and Mapleleaf, Quadrula quadrula (n = 41) collected at Havana, IL in the years 1894,
1897, 1909, 1912, 1966, and 2013 for age-and-growth analyses. Length-at-age models for each
mussel species were fit using the von Bertalanffy growth equation and the annual growth
estimates were used to evaluate the relationship between growth rates of individuals collected
over the past 120 years. This analysis of historic museum collections may help resource
managers improve their understanding of the impacts of policy decisions, such as the Clean
Water Act, and the introduction of invasive species, including zebra mussels and Asian carp.

Keywords: historical ecology, sclerochronology, Unionidae, benthic invertebrates, Illinois River

THE GREAT FISH DEPRESSION: EXPLORING THREE YEARS OF POOR CATCH
IN POOL 26 OF THE UPPER MISSISSIPPI RIVER.

Gittinger, Eric J., Eric N. Ratcliff and John H. Chick
Illinois Natural History Survey, University of Illinois, National Great Rivers Research and
Education Center, 1 Confluence Way, East Alton, IL 62024

In Pool 26 of the Upper Mississippi River System, the total number of fishes captured by the
Long Term Resource Monitoring Program declined by 45 to 57 % for the years 20092011,
relative to the 20 year average total catch. For the 20 year period of standardized monitoring in
this reach (1994-2013), 2009-2011 were the three lowest years recorded. Conversely, total
catch from 2006 to 2008, along with 2012 and 2013, ranked among our highest for the 20 year
record, and 2008 had the greatest total catch across all years. Possible factors that may have
influenced the low total catch of fishes from 2009 to 2011 include population declines, reduced
sampling effectiveness (catchability) due to unusual environmental conditions, or a combination
of these. We explored the underlying dynamics of this pattern, identifying which species showed
declines, whether catch trends were consistent across sampling gear, whether unusual physical-
chemical conditions were present that may have influenced the catchability of our gear, or
whether environmental factors may have contributed to declines in fish populations.

Key Words: fish populations, catch trends, Mississippi River, catchability

EFFICACY OF GREON AUTOMATED SAMPLING BUOYS
Lori Soeken Gittinger® and John Chick?,

llinois Natural History Survey, University of Illinois, National Great Rivers Research and
Education Center, 1 Confluence Way, East Alton, IL 62024

In this poster we address the deployment and efficacy of the first GREON automated sampling
buoy in an impounded backwater of Pool 26 of the Upper Mississippi River. The buoy was
deployed for preliminary testing in May 2013, just prior to a major flood event and remained in
place until October 2013. The accuracy of the buoy water quality readings as compared to the
more traditional sampling methods used by the LTRM program was very high. We were able to
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detect outliers and issues with both types of sampling methods. Continuous automated sampling
allowed us to see trends that would have been missed, especially during flooding when
traditional sampling was not possible. While automated samplers will never replace a traditional
water quality crew, we believe our results show that they can be a valuable compliment to
standard water quality sampling.

Keywords: water quality, Mississippi River, methods, automated sampling

THE EFFECT OF BEAVER HERBIVORY ON FLOODPLAIN FOREST
COMMUNITIES

*Victoria Green! and Susan P. Romano® 2. Department of Biological Sciences, Western lllinois
University, Macomb, IL 61455. 2Institute for Environmental Studies, Western lllinois
University, Macomb, IL 61455.

The beaver (Castor canadensis), an aquatic mammal common in North America, has had an
important role in shaping wetland landscapes. When beavers build lodges and dams, they can
alter the hydrology, nutrient cycling, water quality, and geomorphology of their habitat. The
construction of these homes and water control structures also requires the harvest of trees, and
therefore can have a major impact on the herbaceous species surrounding the lodge. These
effects can persist for decades to centuries. It has been demonstrated that the extent of beaver
activity in a wetland can act as a major disturbance event, resetting the wetland successional
cycle. Therefore, the selection of trees by beavers has a profound effect on what species are
found in wetland forest communities. It has been demonstrated that beavers may select trees
based on their size and distance from the lodge or dam, but little investigation has been done to
determine whether certain tree species are preferred over others by beavers. This is of
importance because this harvest can have a major impact on the surrounding forest community.
Beavers are also quite extensive in North America, making these effects not only profound, but
also widespread. Any potential effects on forest diversity are especially important to elucidate in
the Mississippi River Floodplain which is experiencing drastic changes in species composition
due to human development as well as invasive species. Therefore, the goal of this research
project is to investigate what effect, if any, the selection and removal of trees by beavers has on
the diversity and composition of floodplain forests in the Mississippi River Floodplain. This
study will be conducted at Nahant Marsh Education Center in Davenport, lowa. This location
consists of several habitat types including floodplain forests, wet sedge meadows, mesic and
sand prairies, and lentic water bodies. There are several beaver lodges and dams on the property
which will serve as the epicenters for data collection. In the past, beaver dams in certain areas
have been removed to maintain favorable hydrology in the main open water of the marsh.
However, this may not be the best practice with regard to biodiversity. The main goals of this
study are to 1) elucidate the effects of herbivory by beavers on wetland forest ecosystem species
diversity and composition and 2) make recommendations regarding the management of beaver
populations at Nahant Marsh. The hypothesis of this study is that areas impacted by beavers will
have higher overall diversity of tree species and size, and that beavers will preferentially select
smaller trees and Salix spp. (willow) trees. Beaver populations will be estimated using wildlife
cameras and night spotting scopes used outside their lodges. Where beaver activity is confirmed,
data will be collected regarding the tree population within this area. Diameter at base height,
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species, GPS location, and whether the tree has been impacted (chewed) by beavers will be
recorded. This information will be collected for all species within the area actively harvested by
beavers. The active range of beavers will be noted for all individual sites. Tree species, size,
and location relationships relative to a lodge or dam will be analyzed using nearest neighbor
analysis in ArcGIS software. Shannon-Weiner and Simpson diversity indices as well as species
richness and evenness will be computed and compared between sites with different levels of
beaver activity to indicate changes in species composition due to herbivory by beavers.

Keywords: Beaver, Castor canadensis, floodplain forest, wetland, diversity

EFFORTS TO IMPROVE QUALITY CONTROL AND METHODS FOR
DECONTAMINATING SAMPLING EQUIPMENT USED IN ENVIRONMENTAL DNA
MONITORING PROGRAMS

Nikolas Grueneis, Jennifer Bailey, Nicholas Berndt, Emy Monroe, Maren Tuttle-Lau and Kyle
VVon Ruden. Whitney Genetics Laboratory 555 Lester Ave, Onalaska, W1 54650.

Environmental DNA (eDNA) monitoring for detection of rare or invasive species is prone to
contamination of samples through multiple vectors throughout all stages of sample collection and
processing. Despite rigorous quality control measures currently in place at each step throughout
collection and sample processing, efficacy of current equipment decontamination protocols were
questioned after a quality control sample from the 2013 sampling season was found to have been
contaminated. To validate current decontamination protocols for used sample bottles, previously
used and decontaminated sample bottles were tested for presence of residual DNA. To validate a
proposed practice of using new bottles straight out of the box without being subjected to
decontaminating methods first, new bottles were also tested for contamination. To confirm
efficacy of current decontamination protocols for eliminating viable DNA from sample bottles
known to be positive, several new bottles were spiked with silver carp DNA, decontaminated
using current protocols, and tested. Results were negative for new and used bottles, confirming
the efficacy of current decontamination protocols for sample bottles used in the USFWS eDNA
program. Efforts were made to improve current decontamination protocols used on field
equipment, which currently involve using copious amounts of household bleach in the case of
boats used in sampling, and nothing at all in the case of associated field equipment such as
personal floatation devices, rain gear, etc. Several disinfectants commonly used in aquaculture
were tested on contaminated field equipment for efficacy of removing viable silver carp DNA,
and evaluated for corrosive action, ease of use in the field, and cost of application. Results from
this study helped inform new recommendations for decontaminating equipment used in
collection of eDNA samples.

Keywords: Environmental DNA, Equipment Decontamination, Quality Control, Asian Carp,
Disinfectants
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UNCOVERING THE MYSTERY OF THE INVASIVE CHINESE MYSTERY SNAIL
(CIPANGOPALUDINA CHINENSIS) AS APOTENTIAL HOST FOR HIGH-IMPACT
WATERFOWL PARASITES OF WISCONSIN.

*Brittany Harried, Kyle Fischer, Greg Sandland and Kathryn E. Perez. Department of Biology,
University of Wisconsin - La Crosse, La Crosse, W1 54601.

The Chinese Mystery Snail (CMS, Cipangopaludina chinensis) invaded the U.S. in the late
1800s, and has now spread to a number of areas in North America including regions within
Wisconsin. This invader has generated substantial concern over the last two decades due to its
proposed negative impact on native organisms and potential to serve as an intermediate host for a
number of parasites, including three flatworm (trematode) species (Sphaeridiotrema globulus, S.
pseudoglobulus, Cyathocotyle bushiensis) associated with waterfowl mortality within the

state. To specifically address this issue, we undertook a multifaceted study using both field and
laboratory approaches to investigate infection patterns in CMS, specifically taking into account
parasite species responsible for waterfowl disease. In partnership with the W1 aquatic invasive
species early detection monitoring project, we have examined 121 CMS from 16 lakes across
watersheds in Northwestern and Southern Wisconsin; of these 121 snails surveyed, only 1 was
found to harbor parasite larvae. Follow-up experimental exposures using S. pseudoglobulus
demonstrated that CMS could become infected, but that the number of parasites in these snails
was lower than in documented suitable hosts such as Bithynia tentaculata and Physa

gyrina. Together these results suggest that a general lack of CMS infections from our field sites
may result from reduced susceptibility to parasite larvae; however other factors (such as
ecological overlap among host snails) must be considered as well. In the future we will examine
additional CMS from the rest of WI to more broadly assess patterns of infection in these snails.
We will also expose CMS (along with other compatible snails) to other trematodes (such as
echinostomes) to determine whether patterns of reduced susceptibility are consistent across
parasite species. This will enhance our understanding of CMS susceptibility and may also
provide insight into why this snail species is so widespread in Wisconsin.

Keywords: Chinese Mystery Snail, trematode parasite, waterfowl disease, invasive species,
Sphaeridiotrema

COMPARISON OF FISH COMMUNITY COMPOSITION AND STRUCTURE
BETWEEN POOL 19 AND POOL 20 OF THE UPPER MISSISSIPPI RIVER

*Rebekah L. Haun, Cory A. Anderson and James T. Lamer. Department of Biological
Sciences, 1 University Circle, Western Illinois University, Macomb, IL 61445.

Completed in 1913, Lock and Dam 19 (RM 364.2) separates pool 19 (74.5 km) from pool 20
(35.2 km) and was the first artificial impoundment on the Upper Mississippi River (UMR). Lock
and Dam 19 serves as a substantial barrier to upstream migration for aquatic organisms due to its
structure and functionality and has shaped two vastly different hydrological landscapes. This has
created a more lotic reach below the dam, lacking macrophytes and laterally connected habitats,
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and a more lentic habitat above. Standardized, baseline fish community composition and
structure data is lacking for this unique ecological region of the UMR. Fish assemblages were
assessed within and among pool 19 (n=87 sites) and pool 20 (n=52 sites) of the UMR using
standardized PDC boat electrofishing consistent with LTRMP protocols from June to October
2013. Sites were selected randomly and stratified among four geomorphic habitat strata: main
channel borders, side channel borders, backwaters, and impounded regions. Sixty-four fish
species were collected in pool 19 (n=16,041) and 50 collected from pool 20 (n=9,596),
respectively. A total of 58 Hypophthalmichthys molitrix (silver carp) and 1 Hypophthalmichthys
nobilis (bighead carp) were sampled in pool 20, whereas only one silver carp was sampled in
pool 19. One Fundulus diaphanus (banded killifish) was sampled in a side channel border of
pool 20 and is the first ever documented from this geographic region.

Keywords: Upper Mississippi River, pool 19, pool 20, dam, banded killifish, electrofishing

STATUS AND HABITAT PATCH USE OF SCAPHIRHYNCHUS STURGEON: ARE
ISLANDS THE TICKET FOR RECOVERY IN THE FREE-FLOWING MISSISSIPPI
RIVER?

*William D. Hintz!, Anthony P. Porrecal, David C. Glover!?, and James E. Garvey. ‘Center for
Fisheries, Aquaculture, and Aquatic Sciences, Department of Zoology, Southern Illinois
University, Carbondale, IL 62901. 2Aquatic Ecology Laboratory, The Ohio State University,
Columbus, OH 43212.

It is important to regularly assess the status and habitat use of imperiled species to direct or
redirect conservation efforts. ldentifying the habitat template that will facilitate the recovery of
imperiled fishes is a challenging task, particularly for species that are sparsely distributed in
large rivers, which are inherently difficult to sample. The goals of this study were to: 1) identify
the population size of the federally endangered pallid sturgeon and its congener, the shovelnose
sturgeon, using a mark-recapture protocol and 2) to identify sturgeon habitat patch use, analyzed
using a regression tree approach. This study was conducted on the middle Mississippi River
(MMR), which is an important fluvial corridor (approximately 309 km) that connects the upper
Mississippi River and Missouri River basins with the lower Mississippi River basin. Data were
collected from the MMR over a four-year period using gillnets, trawls, and trotlines. Our
population estimates from mark-recapture analyses were 1,516 pallid sturgeon and 82,336
shovelnose sturgeon. This equates to approximately 5 pallid sturgeon and 266 shovelnose
sturgeon per river kilometer. Regression tree analyses indicated that sturgeon abundance was
highest at the downstream ends of islands (among 10 habitat patch types). The population
estimates highlight the critical status of the pallid sturgeon. Though the shovelnose sturgeon has
been the target of past roe fisheries, it appears to be fairing comparatively well to the pallid
sturgeon. We conclude that island restoration is a realistic goal to facilitate the recovery of
sturgeon in the MMR. However, further study of the functional contribution alluvial islands
provide to large-river ecosystems like the Mississippi is needed.

Keywords: pallid sturgeon, shovelnose sturgeon, Mississippi River, habitat, alluvial islands
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HEAVY METAL ACCUMULATION IN FRESHWATER MUSSELS OF POOL 12 OF
THE MISSISSIPPI RIVER

*Jena Holland?, Andrea Weires?, Madeleine Zuercher?, Adam Hoffman?, and Gerald Zuercher.
!Department of Natural and Applied Sciences, University of Dubuque, Dubuque, lowa 52001.
2Stephen Hempstead High School, Dubuque, lowa, 52002.

The Mississippi River serves as an important ecological transport mechanism as nutrients,
sediment, and pollutants are moved downstream. Heavy metal concentrations differ between the
pools of the Mississippi River, due both to variations in natural sources and/or anthropogenic
activities. Heavy metals are important as lead, cadmium, and zinc have been shown to be toxic in
the early life stages of aquatic organisms, including freshwater mussels. Mussels were collected
to examine if the content of heavy metals in mussels differed among pool 12 locations and to
determine whether different mussel species bioaccumulate metals to different extents. Mussels
were collected by pollywogging along the west side of pool 12 islands. At each site four
individuals from three common species, Plain Pocketbook (Lampsilis cardium), Wabash Pigtoe
(Fusconaia flava), and Threeridge (Amblema plicata), were selected and their digestive glands
were removed. The glands were frozen, homogenized, subsampled, acid digested, and analyzed
for total metal concentrations by ICP-AES and FLAA. The null hypothesis tested was that there
would be no difference among freshwater mussel samples taken throughout pool 12 with respect
to heavy metal concentrations in terms of mussel location or mussel species. Implications
regarding the distribution of heavy metals in pool 12 and the use of freshwater mussels as
bioindicators will be discussed.

Keywords: Freshwater mussels, Heavy metals

THE INFLUENCE OF GROSS PRIMARY PRODUCTION ON TROPHIC
COMPLEXITY IN SLACKWATERS OF LARGE RIVERS

*McKenzie Kline!, Michael D. Delong?, Munique C. Reid?, and Martin C. Thoms?. Large
River Studies Center, Biology Dept., Winona State University, Winona, MN 55987. ?Riverine
Landscapes Research Laboratory, Department of Geography and Planning, University of New
England, Armidale, Australia.

Primary production is viewed as a key factor in determining the complexity of food webs. Most
studies, however, have evaluated whole systems and have not considered the role of productivity
in patches within larger-scale systems. The objective of this study was to assess the relationship
between primary production of phytoplankton and the complexity of fish trophic structure in
slackwater habitats of a large floodplain river. Measures of primary production were evaluated
in various slackwater sites of the Upper Mississippi River using the light/dark bottle method.
Fish were collected using a boat electrofisher and fyke nets, whereas benthic invertebrates were
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hand-picked from samples collected at each site. The functional feeding guild of each taxon was
determined using information from the literature. Initial analysis of trophic structure examined
the mean number of fish species per feeding guild at a site and the total number of feeding guilds
per site. Preliminary results indicate that the relationship between net primary production to the
number of trophic guilds and number of species per guild were not significantly correlated, as
indicated in past studies of productivity and food web complexity. This observation supports
many other studies that have suggested rates of primary production are not a critical determinant
of community organization in aquatic systems. Additional analysis will focus on the differences
between in species composition within each guild across habitats and possible influences of
primary production.

Keywords: Mississippi River, trophic organization, fish, primary production, complexity, feeding
guilds

INFLUENCE OF ENVIRONMENTAL CONDITIONS ON THE PINK TURTLEHEAD
FLOWER (CHELONE OBLIQUA) ALONG THE MISSISSIPPI RIVER

*Anthony Kloppenborg and Susan Romano. Department of Biological Sciences, Western
[linois University — Quad Cities, Illinois 61265.

The Pink Turtlehead flower (Chelone obliqua) is a rare perennial wildflower native to Illinois. A
small population of this species was discovered in the area recently in the summer of 2013 by the
staff of Nahant Marsh. Historically this plant has been found under dense canopy along river
banks, stream channels, and in calcareous soils. Studies have shown that plants under a tree
canopy receive much of their light from sunflecks, while others have demonstrated that plants
benefit greatly from canopy gaps. Soil and nutrient composition have also been shown to
influence physiological and biochemical processes of plants. The objectives of this research are
to determine how the levels of light, canopy openings, soil water content, soil texture and
nutrient content are related to the abundance of pink turtlehead groupings in this floodplain
forest. Plant heights of the Pink Turtlehead groupings will be measured on a bi-weekly basis to
assess the health of the plants in the groupings. The abundance of the plants in the groupings
will be assessed throughout the duration of the growing season. A circular plot surrounding the
population will be sampled, identifying tree species, size, height, and density. The percent
canopy cover over each Pink Turtlehead grouping will be estimated using a densiometer. The
plant groupings and tree positions will be mapped in ArcGIS. Average daily photosynthetic
photon flux density (PPFD) will be measured using GaAsP photodiodes that will be mounted
near the forest floor at several sites within the Pink Turtlehead grouping locations. The
photodiodes will be interfaced with a datalogger through a multiplexer. The datalogger will
record 10 minute average PPFD readings based on readings made every minute; beginning at
dawn and ending at dusk. The same readings will also be taken in a nearby clearing to account
for above canopy light levels. Moisture samples will be taken at all of the plant groupings. The
samples will be taken bi-weekly using the Profile Probe PR2 sensor with a HH2 moisture meter,
which has a calibration curve for the transformation of voltage output into soil rich in calcium
carbonate and clay. Measurements for light and soil moisture will be taken from early May to
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early October to coincide with the growing season of this plant. Soil samples will be taken
throughout the study area to determine the soil composition, pH, and nutrient content. These
measurements will be mapped in ArcGIS to show their relation to the plant groupings. A
multiple regression model will be used to statistically analyze the data which is collected.

Key words: Pink Turtlehead flower, Mississippi River, Environmental Gradient, G.1.S., Canopy
Gaps

WHITE BASS POPULATIONS CHARACTERISTICS IN THE UPPER MISSISSIPPI
RIVER

Nicholas W. Kramer?®, Ryan N. Hupfeld®?, Sara J. Tripp!, Adam A. Thiese?, Bernard J.
Schonhoff? and Quinton E. Phelps!?3. *Missouri Department of Conservation, Big Rivers and
Wetlands Field Station. 2lowa Department of Natural Resources, Fairport Fish Management
Station. 3Southeast Missouri State University, Department of Biology.

White bass Morone chrysops are an important component of the Upper Mississippi River sport
fishery. However, with this popularity, demand for a more high quality of fishery exists. Because
of this, fisheries professionals must evaluate white bass population characteristics to more
effectively manage these populations. Despite the popularity among Mississippi River
recreational anglers, limited information on the white bass populations in the Upper Mississippi
River exists. We evaluated trends in white bass relative abundance using historic (1993-2012)
Long-Term-Resource-Monitoring data collected throughout the Upper Mississippi River Basin.
To acquire more fine scale white bass information, we also evaluated the population
demographics of white bass within two distinct reaches of the Upper Mississippi River. White
bass populations throughout the Upper Mississippi River Basin appear to have experienced slight
declines between 1993-2012. In terms of more fine scale white bass demographic information,
growth was faster in the southernmost reach of the Mississippi River while white bass further
upstream (pool 16) exhibited slower growth. Correspondingly, white bass mortality rates in the
southernmost reach were higher than those experienced upstream. Both of these distinct reaches
had fairly consistent white bass recruitment. While slight declines may exist throughout the
Upper Mississippi River, latitudinal clines in white bass populations may exist and should be
incorporated into a basin-wide assessment. Ultimately, this information could be used by fishery
managers to more effectively manage white bass populations.

Keywords: white bass, Morone chrysops, Mississippi River, Navigational Pool 16, Open River
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THE EFFECTS OF CONNECTIVITY ON FISH SIZE AND COMMUNITY
STRUCTURE IN THE UPPER MISSISSIPPI RIVER

*Lucas D. Landry, Michael D. Delong!, Munique C. Reid?, and Martin C. Thoms?. !Large
River Studies Center, Biology Department, Winona State University, Winona, MN 55987.
2Riverine Landscapes Research Laboratory, Department of Geography and Planning, University
of New England, Armidale, Australia.

Hydrological connectivity plays an important role in shaping physical, chemical, and biological
conditions within patches of riverine landscapes. Biologically, hydrological connection allows
species access to: resources that may not typically be available; more optimal conditions for
spawning; or potential refuge from predators. The purpose of this study was to examine the
relationship between hydrological connectivity and fish length for both the entire community and
individual species making up the community. Samples were taken in backwater and floodplain
lakes of the Upper Mississippi River in July and August 2013. Hydrological connectivity of
each site was determined using ArcGIS to identify the surface elevation (commence to fill; CTF)
at which water would begin to enter a patch. River stage heights were acquired from nearby
gaging stations for the period covering 2009-2012, which were used with CTF to calculate the
percent of time each site was connected to the channel. Fish were collected using fyke nets and a
boat electrofisher. Fish were identified to species and total length was measured. Analysis of the
mean length of all fish collected at each site revealed a significant positive relationship with
percent connectivity. The same was true for the total number of species present at a site. This
study illustrates that hydrological connectivity is a key component shaping the structural
organization of fish community. More detailed analysis of the length of fish by species will be
presented to address the specific properties of fish community structure and behavior that are
responsible for this relationship.

Keywords: connectivity, hydrology, fish community, body size, water levels

MISSISSPPI POOL 2 AND LAKE ST. CROIX: COMPARATIVE ECONOMIC
ANALYSIS OF DIFFERENT CONTROL AND MITIGATION EFFORTS

*Trevor J. Leonard. Northland College, Ashland, WI, 54806.

Silver and Bighead Carp pose a threat to natural resources that are central to local economies of
the St. Croix and Mississippi Rivers. Despite several recent studies, little is known about the
actual economic impact of reduced water recreational activities or effects to the commercial /
industrial sectors. Lake St. Croix and the adjacent Pool 2 of the Mississippi River are both likely
candidates for carp establishment but have different economic profiles. Pool 2 will be
differentially effected depending on which types of control are implemented and extent of
disruptions to regional business transport. Lake St. Croix, a more recreational area will be
affected less by control methods directly but more on indirect losses to recreational industries
due to carp presence and public perception. In this study, we critically evaluate previous
economic assessments of the region in order to construct a model to quantify the differential
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economic impacts expected between Lake St. Croix and Mississippi Pool 2. An analysis of
control, mitigation, and barrier methods is presented under different permutations with different
assumptions to account for the lack of information on the effectiveness of available controls and
unknown extent of the recreational economy.

Key words: economic impact, silver carp, bighead carp, Lake St. Croix, Mississippi River

FLYING SQUIRREL (GLAUCOMYS VOLANS) HABITAT VARIATION BETWEEN
FALL AND SUMMER HOME RANGES

*Stephanie LoCasto, David E. Koch. University of Dubuque, Department of Natural and
Applied Sciences, Dubuque, 1A 52001.

Southern flying squirrels (Glaucomys volans) are a “Species of Special Concern” in lowa due to
a lack of basic ecological knowledge. During an earlier radio-tracking study at the Mines of
Spain Recreation Area in Dubuque County, lowa we noticed a size and location change between
summer and fall home ranges. In previous studies we found summer ranges of flying squirrels to
be associated with low canopy density, an East facing aspect, the presence of basswood trees,
and the absence of hackberry trees. For this study a habitat assessment was performed in order to
measure habitat differences between the summer and fall ranges. In each range we randomly
placed transects through both summer and fall range regions. In each measurement site, nine
vegetative characteristics were measured; these included tree and ground cover variables.
Preliminary results suggest that there are tree species composition variations between summer
and fall home range habitats.

Keywords: Flying squirrel, habitat, seasonal

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

*Tad W. Locher?, James T. Lamer?. Department of Biological Sciences, Western Illinois
University, Macomb, 1L, 61455. 2Kibbe Field Station, Western lllinois University, Warsaw, IL,
62379.

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

Keywords: Blue Catfish, Ictalurus furcatus, Mississippi River, Asian Carp, gut content analysis

RAISING THE BAR OF FLOODPLAIN FOREST RESTORATION: ELEVATION
MODIFICATION AS A RESTORATION STRATEGY

Lisa Maas!, Nathan DeJager?, Rich King!, Jason Rohweder?, Randall Urich®, and Bobby
Jackson?®. tUpper Mississippi River National Wildlife & Fish Refuge, McGregor District,
McGregor, 1A, 52157. 2Upper Midwest Environmental Sciences Center, LaCrosse, WI, 54602.
3U.S. Army Corps of Engineers, St. Paul District, La Crescent, MN, 55947.

The spatial extent and species diversity of floodplain forests along the Upper Mississippi River
have declined since the inception of the locks and dams. The relative abundance of flood tolerant
species such as silver maple (Acer saccharinum), green ash (Fraxinus pennsylvanica), and
American elm (Ulmus americana) have increased while less flood tolerant species such as
swamp white oak (Quercus bicolor) have decreased. Floodplain forest restoration has been
identified as a priority in the Upper Mississippi River National Wildlife and Fish Refuge
(Refuge) Comprehensive Conservation Plan (CCP) and in the U.S. Army Corps of Engineers
(USACE) Systemic Forest Stewardship Plan. As water levels have risen due to the locks and
dams, strategies that would promote more diverse floodplain forests on the Refuge include: 1)
identification of existing areas with flooding regimes suitable to a wide range of tree species and
2) raising the elevation of island and shoreline forests to reduce flood frequency and duration,
thereby improving growing conditions for less flood tolerant plant species. However, it is
unclear what elevations and flood durations might correspond with more diverse forest
communities, particularly those that include swamp white oak and other hard mast tree species.
We addressed this question using forest inventory data collected by the Refuge and USACE as
well as models for the mean duration (# of days) during the growing season (April 1-Sept 30)
that forest stands were inundated over a 30 year period (1974-2004). Relationships between the
relative abundance of various tree species and mean flood duration are being used to develop
some criteria for site selection and elevation modifications that will ensure diverse tree
assemblages. Mean flood durations associated with stands where swamp white oak and silver
maple were the first dominant species were 34.2 days (SD 29.7 days) and 41.5 days (SD 30.9
days), respectively. These data also displayed a negative association between flood duration and
dominant overstory tree species richness (mean flood duration of 31.8 days (SD 29.6 days) and
62.4 days (SD 36.2 days) for 5 and 1 species, respectively).These data suggest targeting flood
durations of less than 34 days in order to ensure a diverse assemblage of floodplain tree species,
including swamp white oak. The Refuge has identified the Lansing Bathtub outside of Lansing,
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IA and the USACE has identified McMillan Island near Guttenberg, 1A as sites that could benefit
from increased elevation. At both sites, dredge material already present will be used to increase
the elevation of the floodplain and a diverse assemblage of tree species will be planted including
swamp white oak, red oak (Quercus rubra), and black walnut (Juglans nigra). Monitoring of
these sites would allow us to determine the degree to which these data and this statistical
approach are applicable to other forest restoration projects across the UMR.

Keywords: Floodplain Forest Restoration, Flood Duration, Elevation Modification, Upper
Mississippi River National Wildlife & Fish Refuge, Restoration Strategy

IS THERE A RELATIONSHIP BETWEEN FISH COMMUNITY STRUCTURE AND
ECOSYSTEM SIZE OR PRODUCTIVITY IN HABITATS WITHIN A FLOODPLAIN
RIVER?

*Kristin Maynard?, Michael D. Delong?, Munique C. Reid?, and Martin C. Thoms?. 'Large
River Studies Center, Biology Dept., Winona State University, Winona, MN 55987. %Riverine
Landscapes Research Laboratory, Department of Geography and Planning, University of New
England, Armidale, Australia.

Research over recent years has not brought clear resolution concerning the importance of
primary production and the size of an ecosystem to the organization of aquatic communities.
These two factors remain an integral part of the discussion of community structure due to long-
held views that primary productivity shapes food web structure and ecosystem size determines
the number of niches available in an ecosystem. The objective of this study is to determine if
ecosystem size and primary production influences fish abundance and diversity in large
floodplain rivers. Samples were collected from floodplain lakes and backwaters of the Upper
Mississippi River during July and August of 2013. Electrofishing and fyke nets were used during
that time to collect fish. Fish abundance was standardized to catch per unit effort (CPUE) for
each species. Sizes of patches sampled were measured using ArcGIS. Productivity was
measured using the light/dark bottle method. No significant relationship was evident between
gross primary production (GPP) and number of species or total number of individuals present.
There was also no significant relationship between ecosystem size and number of species. There
was, however, a significant relationship between ecosystem size and total numbers of
individuals. Overall, GPP, therefore was not a factor in shaping diversity and abundance of fish.
These findings also suggest that ecosystem size does not influence species richness as would be
predicted but, instead may only allow for increases in population size for species already present.
Additional analysis will be performed to examine population-level responses to patterns of
primary production and ecosystem.

Keywords: fish community, patch size, primary production, lakes, backwaters
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DIURNAL CERCARIAL SHEDDING PATTERNS OF SPHAERIDIOTREMA SP. FROM
THE INVASIVE SNAIL, BITHYNIA TENTACULATA

*Kaitlyn M. Miedema®? and Gregory J. Sandland™2. *University of Wisconsin La Crosse, La
Crosse, W1 54601. %River Studies Center, La Crosse, W1 54601.

Bithynia tentaculata is an invasive aquatic snail that was first discovered in the upper Mississippi
River (UMR) in 2002. Since its introduction, B. tentaculata has caused a myriad of problems,
including its ability to transmit trematode parasites (Sphaeridiotrema sp.) to migrating
waterfowl. These parasites have been associated with >70,000 waterfowl deaths since the
discovery of B. tentaculata in the UMR. Although the presence Sphaeridiotrema sp. is
dramatically and rapidly altering the UMR ecosystem, many details underlying transmission of
this parasite have yet to be discerned. In this study, we used a laboratory setting to examine the
timing of diurnal cercarial release from experimentally infected B. tentaculata. Infected snails
were first placed into individual wells and then set under incandescent light starting at 0730 h on
two separate days in March of 2013. Beginning at 1300 h, snails were observed each hour over a
7-hour period. If the snails were shedding parasites, cercariae were removed from the wells,
preserved in ethanol and subsequently enumerated. Results from this study indicate that
Sphaeridiotrema sp. cercariae release from B. tentaculata with periodicity. Shedding was first
observed between 1300 and 1500 h with a peak number of cercariae released between 1500 and
1700 h. Results from this study will help us understand the complex nature of Sphaeridiotrema
sp. transmission in the UMR.

Key Words: Sphaeridiotrema sp., Mississippi River, Bithynia tentaculata, cercariae, shedding

EFFECTS OF FILTER-FEEDING ASIAN CARP ON PARTICLE DYNAMICS IN A
NEWLY INVADED SEGMENT OF THE MISSISSIPPI RIVER

*Amanda S. Milde'?, William B. Richardson?, and Eric A. Strauss?. 'U.S. Geological Survey,
Upper Midwest Environmental Sciences Center, La Crosse, W1 54602. River Studies Center,
University of Wisconsin - La Crosse, La Crosse, W1 54601.

After habitat loss from anthropogenic alterations, the second greatest threat to biodiversity is the
spread of invasive species. Invasive species threaten our environment by homogenizing global
biodiversity, changing habitats, altering ecosystem functions and services, and modifying native
food webs; all of which cost the Unites States an estimated $120 billion per year in economic
damages. Economic losses of approximately $5.4 billion annually result from exotic fish alone,
leading to heightened concerns about the spread of the invasive Asian carp in the United States.
Native to China, Asian carp were brought to the U.S. in the 1970s and 80s for water quality and
algae control in aquaculture ponds. Asian carp are voracious filter-feeders, however, little is
known about their prey selection and their effects of filter-feeding on native food webs in newly
invaded, natural systems, such as the Upper Mississippi River and Great Lakes. Our objectives
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are to determine the: (1) size distribution and composition of particles among aquatic areas in
Pool 19 of the Mississippi River and characterize changes in the size distributions across seasons
and aquatic areas, (2) particle dynamics in relation to nutrient concentrations and river discharge,
(3) size distribution and composition of particles being ingested by Asian carp in Pool 19, and
(4) differences between the size distribution and composition of ambient particles and particles
being ingested by Asian carp. Water and fish sampling will be conducted in spring, summer and
fall of 2013 and 2014. Water quality and nutrient analyses will be performed according to
standard methods using a Lachat auto analyzer, accompanied with particle and gut content
analyses, including phytoplankton and zooplankton, conducted with a FlowCAM microscope
and imaging system. This information will be pertinent to researchers and managers for
implementing effective control measures for Asian carp and the management of aquatic systems.

Keywords: Asian carp, invasive species, particle dynamics, nutrients, Mississippi River

ASSESSING KINSHIP IN SOUTHERN FLYING SQUIRRELS (GLAUCOMYS VOLANS)
IN A FOREST FRAGMENT ALONG THE MISSISSIPPI RIVER

*Stephany Miller?, Maria Mondragon?, Rasika G. Mudalige-Jayawickrama?, and Gerald L.
Zuercher?. 'Department of Natural and Applied Sciences, University of Dubuque, Dubuque,
lowa 52001.

We sought to evaluate the genetic relatedness between southern flying squirrels (Glaucomys
volans) captured within the Mines of Spain recreation Area, a state park in eastern lowa. Flying
squirrels are a forest-obligate species. The forests of eastern lowa have largely been replaced by
agriculture. The result is a highly fragmented forest landscape which might have detrimental
impacts on gene flow within forest-obligate species. Our objective was to determine whether the
flying squirrel population at Mines of Spain exhibits high degrees of kinship or whether it
exhibits higher degrees of diversity. We trapped flying squirrels from four areas within the park.
Captured specimens were weighed and measured and two DNA sources were obtained (saliva
and tail hair with follicles). We tested the null hypothesis that there is ho measurable Kinship
between individuals sampled throughout the park (i.e,. no measurable relationship). Extracted
DNA was amplified with multiple primer sets targeted to microsatellite regions of genomic
DNA. Resultant PCR products were separated through gel electrophoresis to reveal DNA
fragment sizes. Early results suggest that kinship within the entire park is high. Further, the
relatedness appears to follow a spatial pattern; relatedness is higher between flying squirrels
captured from nearer locations. High kinship implies a limitation on migration in and/or out of
the Mines of Spain population. This suggests that the population may be experiencing genetic
impacts stemming from spatial isolation.

Keywords: flying squirrels, Glaucomys volans, kinship, microsatellites

68



ASSESSING GENE FLOW BETWEEN TWO POPULATIONS OF SOUTHERN
FLYING SQUIRRELS (Glaucomys volans)

*Maria Mondragon?, Stephany Miller?, Rasika G. Mudalige-Jayawickrama®, and Gerald L.
Zuercher?. 'Department of Natural and Applied Sciences, University of Dubuque, Dubuque,
lowa 52001.

The reported distribution of southern flying squirrels (Glaucomys volans) in lowa includes all
but the extreme northwest corner. However, lowa considers them a Species of Special Concern.
Officially, their abundance is Uncommon with an Unknown population trend. This may stem
from a general lack of information on the species combined with the relatively few records for
the state. This also may be predictive as flying squirrels are a forest-obligate species and lowa
has replaced most forests with agriculture. The forests that remain are highly fragmented.
Flying squirrels have been studied at Mines of Spain Recreation Area, a state park along the
Mississippi River (Pool 12), in eastern lowa (Dubuque County) for several years. This project
sought to determine whether gene flow exists between this population and others. Flying
squirrels were successfully captured from the Wapsi River Environmental Education Center
(Scott County) and tested for evidence of gene flow with the Mines of Spain population. We
tested the null hypothesis that no genetic differences occurred between the sampled populations.
DNA was obtained from two sources, saliva and tail hair with follicles, from captured specimens
at both locations. Extracted DNA was amplified with multiple primer sets targeted to
microsatellite regions of genomic DNA. Resultant PCR products were separating through gel
electrophoresis to reveal DNA fragment sizes. Preliminary results suggest that the two
populations are diverging genetically. This implies that limited gene flow, if any, occurs and
rejects the idea that flying squirrels in eastern lowa may function as a metapopulation. We
suggest further surveys for flying squirrels from forest fragments of varying distances in order to
better assess the impact of landscape change on gene flow within flying squirrels.

Keywords: flying squirrels, gene flow, Glaucomys volans, microsatellites

GLOSSOSOMA INTERMEDIUM AS STREAM ECOSYSTEM ENGINEERS: THE ROLE
OF G. INTERMEDIUM LARVAE IN PHOSPHOURS REMINERALIZATION AND
INVERTEBRATE DIVERSITY

*Robert Mooney, Eric Strauss, Roger Haro. River Studies Center, University of Wisconsin - La
Crosse, 1725 State Street, La Crosse, W1 54601.

Larvae of the cased caddisfly, Glossosoma intermedium, construct sand and small gravel cases
for protection. These cases have phosphorus (P)-rich periphyton colonizing them that serves as a
nutritionally beneficial resource for conspecifics. These larvae may be considered allogenic
engineers because they alter the state of streambed gravel/sand by constructing cases and
changing the nutritional status of periphyton. We hypothesized that engineering by G.
intermedium plays an important ecological role by increasing P remineralization in P-limited
streams and providing grazers with large patches of case material for consumption. These
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hypotheses led to two predictions: that consumption of case periphyton would lead to an increase
in P excretion by G. intermedium and that invertebrate diversity on G. intermedium aggregates
would differ from the diversity on surrounding cobble. We found that hypothetical consumption
of case periphyton led to significantly lower N/P in larval excreta than cobble periphyton
consumption. Preliminary diversity results suggest low-instar mayflies and stoneflies are more
abundant on G. intermedium cases than on surrounding cobble. Our results suggest that G.
interemedium effect P-remineralization and diversity at the ecosystem scale.

Keywords: Glossosoma intermedium, ecological stoichiometry, consumer-driven nutrient
recycling, Driftless Area

BROWSING BY WHITE-TAILED DEER ON INVASIVE ORIENTAL BITTERSWEET
IN ABLUFFLAND WOODLAND/OLD-FIELD ECOTONE

Neal D. Mundahl. Department of Biology, Winona State University, Winona, MN USA 55987.

Oriental bittersweet (Celastrus orbiculatus) was first detected in the blufflands of southeastern
Minnesota in 2010, and is spreading northward up the Mississippi River valley and westward up
tributary valleys as fruit-eating birds consume bittersweet fruits and spread their seeds. This
invasive liana is invading and destroying forest edge habitats and spreading out into old-field
grasslands, savannahs, and prairies. Anecdotal evidence suggests that browsing by white-tailed
deer (Odocoileus virginianus) on young oriental bittersweet plants may slow the growth and
spread of bittersweet. The objectives of this study were to 1) assess the characteristics of oriental
bittersweet in a woodland/old-field ecotone within a single valley in Winona County, MN, and 2)
compare the overwinter browsing damage sustained by bittersweet from white-tailed deer with
browsing damage sustained by native red osier dogwood (Cornus sericea). Bittersweet densities,
heights, ages, and branching morphologies were assessed within the ecotone in early spring prior
to leaf-out, and browsing damage to bittersweet and dogwood plants was quantified. Bittersweet
densities averaged 20 plants/m? within the ecotone, with most (>75%) plants 2 or 3 years old and
averaging 89 cm in height (range = 50-350 cm). Although highly variable, growth rates (plant
height) averaged 9 cm/year between 1-year-old and 7-year-old plants. Browsing damage was
present on 100% of all bittersweet (n = 129) and dogwood (n = 45) plants, with terminal buds
removed from 70% (2183 of 3118) of all bittersweet branches and 99% (391 of 392) of all
dogwood branches. Overall, non-native bittersweet plants sustained significantly (Mann-
Whitney U = 5476, P < 0.0001) less browsing damage than did native dogwood plants.

Browsing damage in bittersweet declined with increasing distance from the woodland edge.
Overwinter browsing by deer heavily damaged terminal buds and reduced the growth of oriental
bittersweet in the woodland/old-field ecotone, but not enough to prevent plants from maturing
and producing fruit and seed.

Keywords: Oriental bittersweet, white-tailed deer, browsing, invasive plant, growth rate
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INVESTIGATION OF THE GENETIC VARIABLILITY WITHIN AND AMONG THE
POPULATIONS OF BOLTONIA DECURRENS BASED ON MICROSATELLITE DNA
MARKERS.

*Deepthi Nairl, Michael A. Romano?, Brian Sloss? and Susan P. Romano®. *Western lllinois
University, Department of Biological Sciences, Macomb, IL, 61455. 2 Univ. of Wisconsin-
Stevens Point, 800 Reserve Street, Stevens Point, W1 USA 54481.

Boltonia decurrens, a federally endangered species belonging to the Asteraceae family spread
along parts of the Illinois River and is scattered along the shores of Mississippi River. Boltonia
decurrens is highly sensitive to environmental conditions and therefore gets adversely affected
by the fluctuating periods of drought and flood. New metapopulations of B. decurrens have
appeared and disappeared over decades. The study of the genetic structure of B. decurrens across
the floodplains could provide us with information about their genetic distribution. The study will
use various analyses of microsatellite DNA variation to obtain an overview of gene flow and the
level of isolation among population samples. Microsatellite DNA markers specific to B.
decurrens were developed for this purpose. Twenty samples of a related species, B. asteroides,
from one site near a B. decurrens site was also analyzed. DNA was extracted from all samples.
The repeat enrichment technique of Glenn and Schnabel (2005) was used to isolate 8
microsatellite DNA marker loci from B. decurrens and 5 marker loci from B. asteroides. Data for
9 loci from 74 samples of B. decurrens were analyzed collectively from 3 sites in this study.

One site was sampled for two consecutive years to determine the stability of genetic structure in
consecutive seasons. The insights from this study should give some indication of the current
dispersal process in this rare species. The information obtained from the microsatellite marker
study should prove valuable to the wildlife conservation authorities and will be helpful in the
management of this endangered plant.

Keywords: Boltoni decurrens, Microsatellite DNA, metapopulation, genetic structure, dispersal

MONITORING THE IMPACT OF THE LAND USE CHARACTERISTICS ON THE
SURFACE WATER QUALITY OF A MISSISSIPPI RIVER TRIBUTARY.

*Eric T. Nie' and Adam R. Hoffman'. 'Department of Natural and Applied Sciences, University
of Dubuque, Dubuque, Iowa 52001.

Water quality is an extremely important driver for the ecological processes that support life and
influence biodiversity. Land use has a major influence on water quality, with some of the
highest impact activities often associated with agriculture and waste disposal. During the past
year grab and automated water samples were taken upstream (above landfill) and downstream
(below the landfill) to characterize the water quality impacts of land use on the South Fork of
Catfish Creek, a tributary of the Mississippi River. This stretch of Catfish Creek allows for an
investigation of the impacts of land use and runoff as is adjacent to multiple land uses including
both landfill and agricultural lands and was monitored during both base flow and rain-induced
runoff events. Significant differences between water qualities characteristics were noted between
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the differing flow conditions. The samples were analyzed for suspended particulate matter
(SPM), various phosphorus forms, nitrates, and heavy metals. Hydrographs showed the relation
to changes in concentrations of phosphorus, metals, and sediment change with the flow levels
during storm runoff events. Both our sampling sites, above and below the landfill, held levels of
phosphorus that exceeded the EPA’s recommendation for ecoregion VII, likely a result of high
amounts of agricultural land use in the study watershed. However the form of phosphorus varied
between the sites during runoff events in that the upstream sites had more sediment bound P than
downstream. This likely results from storage in the stream of sediment bound P as the velocity
slows down and the sediment falls out of suspension, which holds long term implications on
nutrients storage and transport in this system. Metal concentrations studied show that the holding
(retention) pond have much lower concentrations of metals than does the stream — both before
and after passing the ponds. As the downstream concentrations of these metals in nearly all cases
are similar in concentration than the upstream water it seems very apparent that the ponds, or
groundwater flow, are not contributing these potential leachate components into the stream
during baseflow conditions. Our results indicate that the agricultural lands are likely impacting
Catfish Creek landfill with respect to nutrient loading, however the landfill is not adversely
impacting the South Fork of Catfish Creek with respect to the analytes examined.

WHITE SUCKER MOVEMENT PATTERNS AND STREAM DIVERSITY OF TWO
MISSISSIPPE RIVER TRIBUTARY STREAMS

*Tyler J. Porter, Brandon Duve, David E. Koch. University of Dubuque, Department of Natural
and Applied Sciences, Dubuque, 1A 52001

In Northeast lowa, two cold-water streams, Catfish Creek and Little Maquoketa River in
Dubuque County are stocked with three trout species (rainbow trout, Oncorhynchus mykiss;
brook trout, Salvelinus fontinalis; brown trout, Salmo trutta) and fished relatively heavily by
anglers. The richness of species and diversity of the streams have been an ongoing study for the
past five years by the University of Dubuque to measure stream health and inter-annual
variations. This summer, both streams were sampled using electro-shocking once a week for
eight weeks. The white sucker (Catostomus commersonii) is the most populous fish in both of
these streams, and its movement patterns have been studied very little in Eastern Iowa. Three
adult white suckers were tagged with radio telemetry tags in Catfish Creek and tracked over the
course of three weeks in late summer. The white suckers were mostly stationary, with only short
inter-pool movements, except for the occurrence of one large movement near the end of the
study. Catfish Creek yielded more fish, with higher diversity and richness than the Little
Maquoketa River.

Keywords: White sucker, movement, telemetry
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FIRST RECORD OF SILVER CARP HYPOPHTHALMICHTHYS MOLITRIX
SPAWNING ACTIVITY IN THE MARSEILLES POOL OF THE ILLINOIS RIVER

Blake Ruebush, John M. Zeigler, David M. Wyffels, and Kevin S. Irons.. Illinois Department
of Natural Resources, Aquatic Nuisance Species and Aquaculture Program, One Natural
Resources Way, Springfield, IL 62702.

The possibility of Silver and Bighead carps, Hypophthalmichthys molitrix and H. nobilis
collectively described as “Asian carp”, establishing viable populations in the Great Lakes is of
great concern. One possible pathway for introduction to the Great Lakes is the Chicago Area
Waterway System, which connects Lake Michigan to the Illinois River Basin. Asian carp are
established in the lower Illinois River, however the leading edge of their adult populations has
not advanced upstream of the Dresden Island Pool (Approximately 89 km downstream from
Lake Michigan). On May 22, 2013, Silver Carp spawning behavior was observed in the
Marseilles Pool of the Illinois River, approximately 2.26 km downstream of the Dresden Island
Lock and Dam. An increase in river stage, combined with suitable spawning temperature (24°C),
likely triggered the spawning behavior. Spawning behavior was documented with photos and
videos. To further evaluate the observed spawning behavior subsamples of Silver (N = 96) and
Bighead Carp (N =120), collected during the IDNR Barrier Defense removal program, were
examined for scraping and bruising as a result of spawning activity. Of the Silver and Bighead
Carp examined, 58% displayed spawning patches, characteristic of spawning activity. Silver
Carp Catch per Unit Effort (CPUE) during the week of May 22 in a Marseilles Pool backwater
was the lowest of the year (CPUE = 5.04 fish / 1,000 m of net), though Bighead Carp catches
remained high (CPUE = 66.17 fish / 1,000 m of net), indicating that many silver carp likely
vacated the backwater and moved to the main channel in an attempt to spawn. Field assessments
failed to detect larvae or eggs in the vicinity or downstream of this event both immediately and
after the observation. This was the first observation of Silver Carp spawning behavior upstream
of the Starved Rock Lock and Dam (River km 371.8); however no successful reproduction has
been documented.

Keywords:
Asian carp  spawning behavior  Illinois River

DEPTH-SPECIFIC ORGANIC CARBON CONTENT AND DECOMPOSITION RATES
IN SEDIMENT OF VARIOUS AQUATIC HABITATS IN THE UPPER MISSISSIPPI
RIVER

Sadie R. Ryan and Eric A. Strauss. River Studies Center and Department of Biology, University
of Wisconsin-La Crosse, La Crosse, W1 54601.

The Upper Mississippi River (UMR) floodplain contains various aquatic habitats in response to
both the natural fluctuations in the hydrology and the many management practices employed in
the system. The variable hydrology in these aquatic habitats affect many aspects of the river
including water quality, trophic status, sedimentation rates, and macrophyte distribution. We
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predicted that organic carbon content and decomposition rates would also vary based on habitat
type. Because of continual sediment and carbon burial, we further hypothesized that depth in
sediment would also affect carbon content and decomposition rates. In this study, we collected
replicate intact sediment cores in autumn 2013 from the main channel, side channel and
backwater habitats of UMR Navigation Pool 8. The sediment cores were partitioned into 2-cm
sections to a depth of 8 cm and sediment samples were analyzed for ash free dry mass (AFDM)
and for decomposition rate. The AFDM and decomposition rates varied as predicted with the
highest values occurring in the backwater sediments, followed by the side channel and main
channel sediments, respectively. Sediment depth was also important for both factors with the
highest values occurring in the surficial layer and decreasing with depth. These results indicate
that sediment carbon content and quality is highly variable among the aquatic habitats of the
UMR and likely have implications related to sediment nutrient cycling and carbon sequestration.

Keywords: carbon content, Upper Mississippi River, decomposition rates, sediment, habitat

COMMON CARP POPULATION CHARACTERISTICS IN THE UPPER MISSISSIPPI
RIVER BASIN

*Debashree Sinhal?, Ryan N. Hupfeld'2, Sara J. Tripp? and Quinton E. Phelps®2. 1Southeast
Missouri State University, One University Plaza, Cape Girardeau, MO 63701. ?Big Rivers and
Wetlands Field Station, Missouri Department of Conservation, 3815 East Jackson Boulevard,

Jackson, Missouri 63755.

Common carp Cyprinus carpio were introduced to the United States from Europe. Introductions
were to be utilized as an additional food source, but after flooding and subsequent connection
with river systems, their numbers increased and range expanded. Common carp are adaptable
and can survive in a large array of environmental conditions. Additionally, common carp have
the ability to impose negative effects on the benthic community. Despite this, common carp
populations have been infrequently analyzed. Thus, the objectives of this study were to assess
the relative influence common carp pose on native fishes and evaluate the population
characteristics of common carp in the Upper Mississippi River Basin. Based on our results,
common carp exhibit the greatest total overall biomass and appear to have a stable population
within the Upper Mississippi River Basin. Given the relatively high biomass and long life span,
the effects on the benthic community could be substantial. We suggest future research should
evaluate resource overlap between common carp and native fishes. Additionally, harvest
simulation modeling will be conducted to determine how much harvest would be needed to
control the population to help alleviate negative effects common carp have on native fishes.

Keywords: Common Carp, Mississippi River, invasive species
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INTERSPECIES VARIATIONS IN GROWTH RATE AND ZEBRA MUSSEL
(DREISSENA POLYMORPHA) COLONIZATION AMONG NATIVE FRESHWATER
MUSSELS IN POOL 12 OF THE MISSISSIPPI RIVER.

*Jenna L. Skopek?, Adam R. Hoffman?, Shelby L. Marr? Daniel J. Call®, and Michael J.
Malon*. 'Department of Natural and Applied Science, University of Dubuque, Dubuque, 1A
52001. 2MnDNR, Information Center 500 Lafayette Rd, St. Paul, MN 55155. *Environmental
Research & Information Analysts, LLC, Dubuque, IA 52001. “Jo Daviess County Soil & Water
Conservation District, Elizabeth, IL 61028.

Mussels are extremely important biological indicators in freshwater systems. Freshwater mussel
diversity can be adversely affected by anthropogenic impacts and invasive species. The influence
of one invasive species, zebra mussels (Dreissena polymorpha) have been implicated as a factor
in the decline in diversity and abundance of freshwater mussel species. Mussel population
distribution and D. polymorpha colonization at nine sites were studied in 2010 through 2013
field seasons near 9-Mile Island in Pool 12 of the Mississippi River. Mussels were collected by
pollywogging along 25 meter transects of randomly selected quadrants and were examined for D.
polymorpha. D. polymorpha infestation was measured on a scale of 0 to 4, depending on the
amount of colonization on the freshwater mussel. Dead mussels (n = 100) were analyzed using
growth band counting to determine the approximate age at death as well as growth rate of the
mussels. Live mussels (2,372) and recaptured mussels (n = 232) were measured for shell length,
width, and height, which were used to ages of the live mussels. Mussel densities were probed to
determine if differences occurred due to an increased growth rates or longer lifespan. A total of
2,372 mussels, representing 21 species, were cataloged. The most prevalent mussel species were
Threeridge (Amblema plicata; n=1337), which had D. polymorpha colonization of 21.0%,
Wabash Pigtoe (Fusconaia flava; n=893), which had a D. polymorpha colonization of 8.4%,
Threehorn Wartyback (Obliquaria reflexa; n=277), which had D. polymorpha colonization of
17.7%, and Plain Pocketbook (Lampsilis cardium; n=155), which had D. polymorpha
colonization of 22.5%. Implications of D. polymorpha colonization and human impacts in pool
12 and other pools of the Mississippi River will be discussed.

Keywords: Freshwater mussels, Zebra mussel attachment, Growth rates, UMR Pool 12

DOCUMENTING THE USE OF THE LONG TERM RESOURCE MONITORING
PROGRAMS FISH MONITORING METHODOLOGIES THROUGHOUT THE
MIDWEST

Levi E. Solomon and Andrew F. Casper. lllinois River Biological Station, Illinois Natural
History Survey, University of Illinois.

The Upper Mississippi River Restoration Environmental Management Program’s (UMRR-EMP)
Long Term Resource Monitoring Program (LTRMP) element is designed to monitor and assess
long term trends in the Upper Mississippi River System (UMRS). To accomplish this,
standardized methods are used that allow for comparisons across pools and rivers. In recent
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years, other projects and other agencies have adopted the LTRMP fish methodologies for use
outside the UMRS. In order to determine how widespread the use of the Fish Component
methods are, a nine question survey was delivered via SurveyMonkey.com through the American
Fisheries Society (AFS) North Central Division and the Upper Mississippi River Conservation
Committee. Approximately 2000 professionals were reached with ~11% participating. Results
show that nearly all (95%) of all respondents use standardized methods in their research and 48%
are familiar with the LTRMP Fish Component methods. 35% of all respondents have used the
methods in the past and most 78% of those have modified the methods to suit their fisheries
needs. Results show that LTRMP methods have indeed spread outside the UMRR-EMP and are
now a well know and potentially widely used technique to sample fish communities.

FURBEARER HARVEST DYNAMICS ON THE UPPER MISSISSIPPI RIVER
NATIONAL WILDLIFE AND FISH REFUGE

Brian Stemper and Stephen Winter. U.S. Fish and Wildlife Service, Upper Mississippi River
National Wildlife and Fish Refuge, HQ Office, Winona, MN 55987.

The Upper Mississippi River National Wildlife & Fish Refuge was established in 1924 and
currently encompasses 97,125 ha of property along 420 km of the Mississippi River. Regulated
harvest of furbearers has occurred on the refuge since 1929 and furbearer harvest is administered
through the issuance of Special Use Permits to individual trappers. Special Use Permits require
trappers to submit information on the numbers of each species harvested, geographic locality of
harvest, and trapper effort. This has resulted in a long-term dataset that has potential for
illuminating trends which may be related to population dynamics, habitat conditions, and socio-
economic variables.

Keywords: furbearers, Mississippi River, regulated harvest, trapper effort, population dynamics

ENVIRONMENTAL CONCENTRATIONS AND TOXICOLOGICAL IMPACTS OF
CHLORIDES IN A TRIBUTARY OF THE MISSISSIPPI RIVER.

*Eric T. Stone!, Logan J. Webb!, and Adam R. Hoffman'. 'Department of Natural and Applied
Sciences, University of Dubuque, Dubuque, lowa 52001.

The City of Dubuque (IA) applies nearly 7,500 tons of road salt and nearly 50,000 gallons of
liquid deicer each snow season. Several forks of Catfish Creek, a tributary of the Mississippi
River, flow through Dubuque and have elevated levels of chloride throughout the year. In this
study we examined characteristics regarding chloride distribution in urban and rural soils in
addition to multiple forks of Catfish Creek. Soil and water chloride concentrations were
monitored for two field seasons to determine the seasonal variation in chloride levels. Water
samples were collected from two Catfish Creek sites that were also monitored for phosphorus
and nitrogen. The U.S. EPA has suggested limits of 230 mg/L for chronic aquatic life exposure
and 860 mg/L for acute aquatic life exposure in surface water. The average chloride
concentrations for extracted soil samples ranged from 2.0 mg/L to 140 mg/L, however multiple
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individual samples approached the suggested limits for chloride levels. Seasonal differences in
soil extract chloride concentrations were significant. The aqueous chloride concentrations from
Catfish Creek were compared to chloride concentrations from a subset of streams along a
gradient of stream size and urbanization. Toxicity tests using environmentally relevant chloride
concentrations identified a decrease in seed emergence in Brassica rapa, a fast growing plant
used in numerous toxicological tests. Toxicological 48-hour LC50 tests were performed to
determine the toxicity of road-salt chlorides on Lumbriculus variegatus, an aquatic worm. The
LC50 of chloride was determined to be 1,450 mg/L, which was well above the concentrations
noted in extracts from our soil samples and above water chloride concentrations. Although our
analysis showed an elevated amount of chloride in soils and surface waters, only in a few
instances where the concentrations at levels of concern.

Keywords: Road salt, Urban watershed, LC50, Environmental chloride concentrations, Catfish
Creek

EFFECTS OF FLOODING AND NITROGEN ADDITION ON NITROGEN CYCLING
IN REED CANARYGRASS AND MATURE SILVER MAPLE COMMUNITIES IN THE
UPPER MISSISSIPPI RIVER FLOODPLAIN

*Whitney Swanson?, Nathan De Jager? and Eric Strauss’. *University of Wisconsin - La Crosse
River Studies Center, La Crosse, WI 54601. 2U.S. Geological Survey, Upper Midwest
Environmental Sciences Center, 2630 Fanta Reed Road, La Crosse, W1 54603.

Nitrogen (N) additions through atmospheric deposition and agricultural runoff are increasing
globally, often with harmful effects on terrestrial and aquatic ecosystems. Floodplain forests can
act as effective sinks for nitrogen, with cycling leading to denitrification and release of N, which
could reduce downstream transport and eutrophication of aquatic ecosystems. However, the
ability to remove excess nitrogen efficiently may change with invasion by exotic species or
altered by increasing nitrogen deposition. The purpose of this study is to examine the effects that
both flooding and nitrogen additions have on nitrogen cycling in mature silver maple stands and
in areas invaded by reed canarygrass (an exotic herbaceous species) in the Upper Mississippi
River floodplain. A series of split plots were established along an elevation gradient and treated
with nitrogen additions throughout the summer of 2013. Nitrogen additions accumulated to 2x
the current N deposition rate per year for the area. Preliminary data suggest that reed canarygrass
plots had higher rates of both mineralization (organic N to NH4") and nitrification (NHs" to NO3”
) throughout the growing season compared to the mature forests. These differences appear to be
attributable to higher soil organic matter and porosity found in the reed canarygrass soils. These
results suggest that reed canarygrass soils may conserve less nitrogen than mature forest soils,
and can help to better understand the consequences of invasion on floodplain ecosystems. Effects
of short-term N deposition were not significant, but this will be retested again during the summer
of 2014.

Keywords: Nitrogen deposition, reed canarygrass, invasive species, floodplain forest, nitrogen
cycling
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A COMPARISON STUDY BETWEEN FILTERING AND CENTRIFUGING SAMPLE
COLLECTION IN THE CHICAGO AREA WATERWAY SYSTEM FOR AN
ENVIRONMENTAL DNA SAMPLING METHOD.

Maren T. Tuttle-Lau, Emy M. Monroe, Jennifer W. Bailey, Nicholas M. Berndt, Nikolas S.
Grueneis and Kyle M. Von Ruden. US Fish and Wildlife Service, Whitney Genetics Lab,
Onalaska, W1 54650.

Aquatic invasive nuisance species pose a major threat to ecosystems worldwide. A manmade
portal, the Chicago Sanitary and Ship Canal (CSSC), was created between two geologically
separated drainage basins, Mississippi River and Great Lakes. The CSSC created a portal of
entry for invasive Asian carp, specifically the silver carp (Hypophthalmichthys molitrix) and
bighead carp (H. nobilis) are species of concern for entry into the Great Lakes ecosystem.
Currently, the Chicago Area Waterway Systems (CAWS) are sampled by collecting a 2 L water
sample by skimming the surface of the field water. The intent of skimming the surface is to
collect floatable materials on the water surface. In an effort to increase the likelihood of detecting
Asian carp in the environment, centrifuge samples are being explored as a method to sample the
CAWS. Centrifuge samples are taken in the same manner as the current 2 L bottle method,
except that centrifugation is used to concentrate and collect the material in the bottom of the
conical tube. A concurrent sampling event was conducted in the CAWS in November 2013
taking duplicate samples of both 2 L filtering and 50 mL centrifuge samples. Samples were
processed identically according to the Quality Assurance Project Plan eDNA Monitoring of
Bighead and Silver Carps. Bluegill (Lepomis macrochirus) and common carp (Cyprinus carpio)
eDNA markers were used to indicate presence absence of fish DNA, and then rates of detection
were compared to fish abundance from catch data (from collaborators) across the sampling areas
within the CAWS. We hypothesize that the centrifugation method of concentrating eDNA in
water samples will have at least equal detection rates to the filtering method of concentrating
eDNA, so that the more efficient and cost-effective centrifugation can be employed in future
monitoring efforts.

Keywords: eDNA, Hypophthalmichthys molitrix, H. nobilis, Lepomis macrochirus, Cyprinus
carpio, Asian carp, centrifuge, filtering, sampling, CAWS
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THE FEEDING HABITS AND RELATIVE ABUNDANCES OF BOWFIN, SPOTTED
GAR, AND LARGEMOUTH BASS: CAN NATIVE PISCIVORES CONTROL
INVASIVE COMMON CARP?

T.D. VanMiddlesworth'?, Greg G. Sass®, Timothy W. Spier?, and Bradley A. Ray*. lllinois
Natural History Survey, Illinois River Biological Station at Havana, Illinois, Prairie Research
Institute, University of Illinois at Urbana-Champaign. 2Western Illinois University, Department
of Biological Sciences at Macomb, Illinois. Wisconsin Department of Natural Resources at
Boulder Junction, Wisconsin. “University of Tennessee at Martin, Department of Agriculture,
Geosciences, and Natural Resources at Martin, Tennessee.

During 2011-2012, we sampled Reelfoot Lake, TN to better understand why it is not dominated
by Common Carp Cyprinus carpio. Reelfoot Lake is similar to The Nature Conservancy’s
Emiquon Preserve, IL in that they are both shallow, disconnected backwater lakes containing
Bowfin Amia calva, Spotted Gar Lepisosteus oculatus, Largemouth Bass Micropterus salmoides,
and Common Carp. However, these lakes differ in that Reelfoot Lake is over 100 years old,
while the Emiquon Preserve is only six years old. We used standardized pulsed-DC
electrofishing at random and fixed sites to assess the fish communities and the stomach contents
of Bowfin, Spotted Gar, and Largemouth Bass in both lakes to test for young-of year and/or
juvenile Common Carp predation. Our catch per unit effort data suggests that the Largemouth
Bass relative abundance at Reelfoot Lake was always lower than that of the Emiquon Preserve.
Bowfin and Spotted Gar relative abundances at Reelfoot Lake were always higher than those of
the Emiquon Preserve. The relative abundance of Common Carp was similar to those of Bowfin
and less than those of Spotted Gar at Reelfoot Lake in 2011 and lower than those of Bowfin and
Spotted Gar in 2012, whereas the relative abundance of Common Carp was always greater than
those of Bowfin and Spotted Gar at the Emiquon Preserve. Our Bowfin, Spotted Gar, and
Largemouth Bass diet analyses suggest that they may not be preying upon young-of year and/or
juvenile Common Carp. So these species may not be directly influencing Common Carp via
predation but perhaps indirectly through other pathways.

Keywords: fish diets, Bowfin, Spotted Gar, Largemouth Bass, Common Carp

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

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

Water hyacinth (Eichhornia crassipes) is becoming a re-occurring problem in the Illinois River —
Chicago Areas Waterway System (CAWS), but the current extent and potential for future
intensification are largely unknown in this system. Because water hyacinth has the potential to
substantially degrade aquatic and wetland resources wherever it becomes established, proactive
management and prevention are the best methods of control. Risk assessment, surveillance, and
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control of aquatic invasive plants like water hyacinth relies on a firm understanding of the factors
controlling its establishment and dispersal. In the summer and fall of 2013, we conducted aerial
surveillance, ground surveillance, seed bank and vector sampling to lay the foundation for an
effective surveillance and control program of water hyacinth. We collected sediment core
samples from historically and currently infested areas in the upper Illinois River area to
investigate the potential for water hyacinth seed to be present and/or viable in the seed bank. We
found water hyacinth seed to be present in 61% of sediment core samples taken from historically
infested areas, and present in 100% of sediment core samples taken from currently infested areas.
We also found water hyacinth plants in 3 disjunct water bodies, and in at least 3 reaches of the
Illinois River. We will continue surveillance and sample collection will continue in 2014 and
evaluate an aerial survey technique for detection of water hyacinth beds, occurrence in diets of
fishes and free-floating in the water column, and test the viability of seeds recovered from core
samples and fish.

Keywords: Invasive Species, Macrophyte, Illinois River, Eichorrnia crassipes, Water Hyacinth

EVALUATION OF DNA BINDING IN MICROCENTRIFUGE TUBES USING QPCR

Kyle M. Von Ruden and Nicholas M. Berndt. US Fish and Wildlife Service, Whitney Genetics
Laboratory, 555 Lester Ave. Onalaska W1 54601.

Environmental DNA (eDNA) has become increasingly used as a surveillance tool to monitor for
the genetic presence of aquatic invasive species (AlS), or threatened and endangered species.
Because environmental samples generally have low copies of the target DNA, it is critical to
have minimal loss while processing samples in the lab. There has been evidence that
polypropylene plastic found in common laboratory microcentrifuge tubes (MCTSs), can bind or
absorb nucleic acids which can reduce recovery of DNA in low copy number samples. Two
concentrations of DNA were stored for three different time and temperature treatments in each of
three different commercially available MCT brands, with five replicates per treatment. Real-
time polymerase chain reactions (QPCR; 20 replicate reactions per sample) were used to quantify
DNA copy number after each treatment. In 5 of the 6 assays, Eppendorf DNA LoBind tubes had
the lowest rate of DNA binding, and Avant Siliconized tubes bound the most DNA. These
results suggest that eDNA detection by gPCR can be affected by the type of MCT used, and we
recommend labs that are using eDNA as an early detection tool use MCTs that bind the least
amount of DNA for sample storage.

Keywords: Environmental DNA, gPCR, invasive species, microcentrifuge tube, binding
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SAFETY OF FORMULATED PSEUDOMONAS FLUORESCENS STRAIN CL145A,
(ZEQUANOX®) EXPOSURE TO SEVEN SPECIES OF SUB-ADULT/ADULT UNIONID
MUSSELS DURING SIMULATED OPEN WATER TREATMENTS.

J.A. Luomal, K.L. Weber?, M.P. Gaikowskit, D.L. Waller!, D.B. Aloisi?, and D.A. Mayer®.
'Upper Midwest Environmental Sciences Center, La Crosse, Wisconsin. 2Genoa National Fish
Hatchery, Genoa, WI. 3New York State Museum Field Research Laboratory, Cambridge, New
York.

Imperiled native unionid mussel populations are further threatened by invasive dreissenid
mussels. In 1991, scientists at the New York State Museum’s Field Research Laboratory began
researching alternative dreissenid mussel control options to replace oxidizing chemicals used
for controlling dreissenid mussel infestations in industrial water systems. These efforts led to
the discovery of Pseudomonas fluorescens strain CL145A (Pf-CL145A), a common soil
bacterium, which after ingestion causes mortality by degrading the epithelial cells in the
digestive gland of dreissenid mussels. Marrone Bio-Innovations (Davis, CA) obtained the
license for Pf-CL145A and developed the EPA registered, commercially formulated bio-
pesticide, Zequanox®, for use in industrial water conveyance systems. We sought to evaluate
the potential use of formulated Pf-CL145A for controlling dreissenid mussel populations in
limited, high-value open water environments such as around native unionid mussel propagation
cages or mussel beds. Research included the evaluation of non-target effects to seven species
of sub-adult/adult unionid mussels endemic to the Great Lakes and Upper Mississippi River
basins. Understanding the potential non-target animal effects of formulated Pf-CL145A
exposure is critical to evaluate the potential impact of open water treatments for dreissenid
mussel control. Sub-adult/adult unionid mussels were exposed to two concentrations of Pf-
CL145A for 8 and 24 hours and assessed for survival 30-d post-exposure. Survival exceeded
95.8% for all treatment groups for all 7 species of unionid mussels exposed to a specific
formulation of Pf-CL145A.

Keywords: Unionid restoration, Zebra mussels, Dreissena polymorpha, Upper Mississippi
River basin, Great Lakes basin, Pseudomonas fluorescens, Pf-CL145A

RIVER MUSSEL DIVERSITY AND DISTRIBUTION PATTERNS IN POOL 12 OF THE
MISSISSIPPI RIVER

*Andrea Weires!, Madeleine Zuercher?, Jena Holland?, Adam R. Hoffman?, and Gerald L.
Zuercher?. ! Stephen Hempstead High School, Dubuque, lowa, 52002. 2 Department of Natural
and Applied Sciences, University of Dubuque, Dubuque, lowa 52001.

Mussels are important water quality indicators. The decline of freshwater mussels in the
Mississippi River has been well chronicled. We explored mussel diversity in Pool 12 of the
Mississippi River. Mussels were collected throughout Pool 12 by pollywogging along the west
side of multiple islands. Collected specimens were identified, measured, and checked for zebra
mussel colonization. A few specimens from three species (plain pocketbook, threeridge, Wabash
pigtoe), were kept for evaluation of mercury and heavy metals uptake while all remaining

81



individuals were released to the same area from which they were found. A total of 1263
individual mussels, representing eighteen species, were caught and cataloged from Pool 12.
Mussel diversity per site ranged from five to fourteen species. Three species (threeridge, three-
horn wartyback, Wabash pigtoe) were found at each site and two species (pink heelsplitter, plain
pocketbook) were found at eight of nine sites. Deertoe, fat mucket and lilliput were only found
at sites in the middle of Pool 12 while fragile papershell were only found in the northern half of
the pool and paper pondshell was only sampled from the most southern sampling site. Shannon
diversity indices (H"), for each site suggest that highest diversity occurs at the northern and
southern ends of the pool. Zebra mussel infestation per site ranged from 0% to 51% of mussels
sampled with most sites (6 of 9) ranging between 10% and 26%. Regular and widespread
sampling for river mussels is important for long-term monitoring of mussel abundance as well as
for detecting rare species.

Keywords: mussels, species diversity, zebra mussels

BAT SURVEYS IN EASTERN IOWA: SIMULTANEOUS STABILITY AND CHANGE

*Jessica Wetherell?, Josue W. Melendez?, and Gerald L. Zuercher!. Department of Natural and
Applied Sciences, University of Dubuque, Dubuque, lowa 52001.

North American bats (Chiroptera, Vespertilionidae) are often underrepresented in conservation
and management plans due to inadequate current information. The recent spread of white-nose
syndrome (WNS) has raised concerns for bats throughout the eastern and mid-western United
States. WNS was first detected in lowa during the winter of 2011-2012. There are nine species
of bats recorded for lowa. This includes Myotis lucifugus (little brown bat) which has been
severely impacted by WNS at some locations, the Federally Endangered Myotis sodalis (Indiana
bat), Nycticeius humeralis (evening bat) which is “Threatened” within Iowa, and Myotis
septentrionalis (northern myotis) which is a “Species of Special Concern” within lowa. We
sampled bat communities at Mines of Spain Recreational Area, a state park along the Mississippi
River, between June and August 2013. This location also was sampled during the same time
period of 2012. Mist nets were set up before sunset and left in place until one hour after the last
bat was captured. Overall, eight of nine potential lowa bat species were captured with little
brown bats being the most common species during both sampling efforts. During the 2012
survey, a single Nycticeius humeralis was detected in Mines of Spain. During the 2013 survey, a
suspected Myotis sodalis was captured. Perimyotis subflavus (tricolored bat) was not captured
during 2012 but was captured during 2013. While little brown bats were the most common
species during both surveys, other changes in community composition were documented
including an increase in bat species diversity between 2012 and 2013 despite a decrease in
captured individuals. Bats are important components of local biodiversity; we suggest
continuing bat surveys in eastern lowa.

Keywords: Bats, Indiana bat, Myotis lucifugus, Myotis sodalist
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WATERBIRD MORTALITY DUE TO TREMATODIASIS ON THE UPPER
MISSISSIPPI RIVER AND IN NORTHERN MINNESOTA

Stephen Winter?! and Charlotte Roy?. YUSFWS, Upper Mississippi River National Wildlife and
Fish Refuge, HQ Office, Winona, MN 55987. 2Minnesota Department of Natural Resources,
Grand Rapids, MN 55744,

Mortality of waterbirds due to trematodiasis was first documented on the Upper Mississippi
River National Wildlife and Fish Refuge (Refuge) in 2002 and in northern Minnesota in 2007.
To date, confirmed mortality events in both geographic locations have been confined to
relatively limited areas: Pools 7, 8, and 9 on the Upper Mississippi River, and Winnibigosh,
Bowstring, and Round Lakes in northern Minnesota. At least 13 species are known to have been
affected (two Rallidae and 11 Anatinae) but 2 species, American coot (Fulica americana) and
lesser scaup (Aythya affinis) consistently experience the greatest levels of mortality. Monitoring
efforts during spring and fall migration periods at both geographic locations allow us to compare
and contrast the seasonal distribution and magnitude of mortality events at two locations within
the same flyway used by affected waterbirds.

Keywords: Trematodiasis, Upper Mississippi River, Northern Minnesota, American Coot, Fulica
americana, lesser scaup, Aythya affinis

THE STATUS AND TRENDS OF BLUEGILL IN THE LA GRANGE REACH OF THE
ILLINOIS RIVER WITH COMPARISONS TO A RESTORED, DISCONNECTED
FLOODPLAIN

Madeleine M. Young?, Levi E. Solomon?, Richard M. Pendleton!, T.D. VanMiddlesworth?,
and Andrew F. Casper’. !llinois River Biological Station, Havana, IL 62644. 2Western lllinois
University, Macomb, IL 61455.

Since its establishment in 1989, the Illinois River Biological Station (IRBS) has monitored fish
populations of the La Grange Reach of the Illinois River as a component of the Long-Term
Resource Monitoring Program (LTRMP) in order to better evaluate the ecology and management
of large river ecosystems. The Nature Conservancy’s (TNC) Emiquon Preserve, a restored
disconnected backwater of the Illinois River with sufficient fish stocks and quality habitat, may
also provide a comparative reference for assessing changes in condition of various sportfish as a
consequence of environmental factors or management actions. In this example, we utilized
electrofishing and fyke net data collected by LTRMP (1993-2013) and Emiquon ecologists
(2008-2013) in order to evaluate the abundance, size structure and condition of Bluegill Lepomis
macrochirus, focusing on river trends with comparisons to a floodplain restoration. Otoliths from
182 Bluegill captured by LTRMP in 2012 (n=80) and 2013 (n=102) were also aged to develop
growth curves as well as calculate total annual mortality. Age analysis indicated a population
primarily composed of year-1 and year-2 individuals. Mean catch for both gears in the river
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demonstrated variability with an overall decline across all years. Length-frequency histograms of
riverine Bluegill displayed higher proportions of smaller size classes and lower stock densities of
preferred-length fishes (200-249 mm) when compared to Emiquon. However, similar relative
weights were observed between habitats. These overall trends suggest that the river sustains
young populations of Bluegill in lower size classes that are capable of maintaining healthy body
condition.

Keywords: Bluegill, lllinois River, Emiquon, condition, length-frequency

MERCURY ACCUMULATION IN FRESHWATER MUSSELS IN POOL 12 OF THE
MISSISSIPPI RIVER

*Madeleine Zuercher!, Andrea Weires?, Jena Holland?, Adam Hoffman?, and Gerald Zuercher?.
! Stephen Hempstead High School, Dubuque, lowa, 52002. 2 Department of Natural and Applied
Sciences, University of Dubuque, Dubuque, lowa 52001.

Mercury (Hg) is a neurotoxin that is widespread amounts in fish and shellfish in the rivers and
streams of the United States. Although natural Hg sources exist, the primary sources for most
systems are industrial, often via wastewater treatment plants. A heavy metal itself, Hg differs
from most other common heavy metals in that a higher proportion of Hg is transported in
dissolved forms rather than attached to sediments. With source and speciation differences in
mind this study investigated if the content of mercury in mussels differed among pool locations
(upstream vs. downstream) and among individual mussel species. In addition, we examined if the
accumulation of Hg was similar to the accumulation of other heavy metals. Mussels were
collected by pollywogging along transects at nine sites in pool 12. At each site four individuals
from three common species, Plain Pocketbook (Lampsilis cardium), Wabash Pigtoe (Fusconaia
flava), and Threeridge (Amblema plicata), were selected and their digestive glands were
removed. The glands were frozen, homogenized, subsampled, acid digested, and analyzed for
total Hg. The null hypothesis tested was that there would be no difference among freshwater
mussel samples taken throughout pool 12 with respect to Hg concentrations in terms of mussel
location or mussel species. Implications regarding the distribution of Hg and freshwater mussel
Hg concentrations in pool 12 will be discussed.

Keywords: Freshwater mussels, Mercury, Heavy Metals

EVALUATION OF DNA BINDING IN MICROCENTRIFUGE TUBES USING QPCR

Von Ruden M. Kyle, Nicholas M. Berndt
US Fish and Wildlife Service, Whitney Genetics Laboratory, 555 Lester Ave. Onalaska WI
54601.

Environmental DNA (eDNA) has become increasingly used as a surveillance tool to monitor for

the genetic presence of aquatic invasive species (AlS), or threatened and endangered species.
Because environmental samples generally have low copies of the target DNA, it is critical to
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have minimal loss while processing samples in the lab. There has been evidence that
polypropylene plastic found in common laboratory microcentrifuge tubes (MCTs), can bind or
absorb nucleic acids which can reduce recovery of DNA in low copy number samples. Two
concentrations of DNA were stored for three different time and temperature treatments in each of
three different commercially available MCT brands, with five replicates per treatment. Real-
time polymerase chain reactions (QPCR; 20 replicate reactions per sample) were used to quantify
DNA copy number after each treatment. In 5 of the 6 assays, Eppendorf DNA LoBind tubes had
the lowest rate of DNA binding, and Avant Siliconized tubes bound the most DNA. These
results suggest that eDNA detection by gPCR can be affected by the type of MCT used, and we
recommend labs that are using eDNA as an early detection tool use MCTs that bind the least
amount of DNA for sample storage.

Keywords: Environmental DNA, gPCR, invasive species, microcentrifuge tube, binding
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MISSISSIPPI RIVER RESEARCH CONSORTIUM
TREASURER’S REPORT — SUBMITTED BY NEAL D. MUNDAHL
1 MARCH 2014

Accounts as of 30 June 2011 $15,274.77
Accounts as of 30 June 2012 $17,477.32

Transactions, 1 July 2012 to 30 June 2013

INCOME
2013 Registration and dues 7292.51
2013 Raffle/silent auction proceeds 960.00
Interest 6.01
Total 8258.52
EXPENSES
2013 meeting (Radisson) 6153.57
2013 Proceedings 659.00
2013 Awards 152.00
2013 Student Travel awards 850.00
2013 Meeting memento 563.44
2013 Keynote expenses and honoraria 746.56
2012 Corporation fee 10.00
Total 9134.57
Accounts as of 30 June 2013 $16,601.27

Transactions, 1 July 2013 to 1 March 2014

INCOME

Interest 3.04

Registration and dues received 708.53
Total 711.57
EXPENSES

Website host fee (3 years) 192.15

2013 Corporation fee 10.00
Total 202.15
Accounts as of 1 March 2014 $17,110.69
Accounts

Checking account 11083.63

Savings account 6027.06
Total 17110.69
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MISSISSIPPI RIVER RESEARCH CONSORTIUM, INC

2014 BUSINESS MEETING AGENDA

25 April 2014, 1:30 PM
Radisson Hotel, La Crosse, Wisconsin

1. Call to Order

2. President's Report
e Acknowledgments
e Approval of the 2014 Minutes and Proceedings
e 2015 attendance/participation growth information
e Awards

3. Treasurer's Report - Neal Mundahl

4. Old Business
e Amendment to bylaws to include student representative

e Future Meeting Dates
-April 23-25, 2015 La Crosse, WI
-April 27-29, 2016 La Crosse, WI

5. New Business

Executive board nomination
Election of officers

Passing of the Presidency
Other new business

6. Adjournment
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2013 BUSINESS MEETING MINUTES

The business meeting was called to order by President, Nate De Jager, on Friday, April
26", at 12:58 p.m.

The meeting began by the organization acknowledging the fantastic keynote speaker,
Walter Dodds, for his talk and presence at the conference, and a special thanks to Eric Strauss
and Neal Mundahl for their work on organizing the conference, as well as setting up the online
payment option through Paypal. Paypal took a bit to get set up and going, but proved to be
convenient and easy, and generated a lot of positive feed with the credit card option for payment.
Cammy and April also provided a laptop to provide the option of Paypal with a credit card at the
registration desk for on-site registrations. Thanks also went out to the Secretary, Nerissa
Michaels for coordinating the tote bags and pint glasses as giveaway items. Conference
registrants had many positive comments about the giveaways.

Nate noted that the logo that was used for 2013 was only a trial run, and was not
replacing the MRRC logo. He asked for input and suggestions on a new 2014 logo, and Marian
Havlik recommended we use the classic MRRC logo. April Burgett suggested that we use
varying logos each year, but use the MRRC classic logo and possibly the dates (1968-2018) for
the 50™ anniversary glass.

Robert Mooney was present at the student representative, but had no additional
information or feedback to offer.

Marian Havlik suggested that the organizer try to get an announcement out as early as
possible via email with a link provided for early registration, as well as a conference schedule
featuring time-slots for talks, as soon as possible.

Mike and Susan Romano were acknowledged for their efforts on the annual raffle as well
as having the plagues made.

Special acknowledgement went to Stephanie Liss for filling in as moderator for Nerissa
Michaels who could not attend the conference.

Thanks was given and noted to all who brought items for the annual raffle and to all who
purchased raffle tickets. These funds are very much appreciated and fund the student travel
awards.

This year there were 116 attendees, 29 talks and 38 posters.

Nate noted that the feedback was positive regarding the Wednesday evening keynote
speaker and mixer, and that would probably continue and happen again next year.

Awards were given to Munique C. Reid for Best Student Presentation, and Jenny L.

Merry for Best Student Poster. Nate De Jager was presented with an award of appreciation for
his service to the MRRC as President.
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The treasurer’s report was then discussed reporting that last year income from registration
and dues totaled $11,230.00 and the expenses totaled $9,027.00. The last few years have had
higher registration numbers contributing to these funds. This trend is not expected to continue
due to budget constraints, Federal travel issues, etc.

MRRC is losing their tax exempt status therefore the rates at the Radisson will go up for
the next conference, although the hotel has indicated they will work with the Board to get the
best possible, competitive rate for 2014.

Ken Lubinski inquired as to whether there would be other implication outside of just the
hotel rates as a result of not having the tax exempt status, and Eric Strauss indicated that Neal
had already had discussions with his accountant regarding this matter, and that it was decided
that the fees associated with continually applying for tax exemption on an annual basis, which is
now required by the federal government, would outweigh the taxes that would be paid. A
discussion ensued about the possibilities and effects that would have on the organization in
general. Nate indicated he would ask Neal to again speak with his accountant to confirm the
accuracy of everything involved.

Ken Lubinski made a motion to approve the Treasurer’s Report, and Roger Haro
seconded the motion. Motion was approved.

Nate directed everyone present to review a change in the By-Laws regarding the student
representative. Nate read the wording to the group out loud. Marian Havlik recommended that
the wording be split into two paragraphs, and Mike Romano suggested using “his/her” as
opposed to “their” when referring to the student.

Mike Romano moved to approve the change in the By-Laws and Marian Havlik seconded
the motion. Motion was approved.

Nate De Jager noted that April Burgett was serving as Secretary during the business
meeting and recording minutes of the meeting, due to Nerissa Michaels absence.

The dates for next year’s meeting will be Wednesday, April 23" through Friday, April
25" of 2014. Nate spoke to the representative at the Radisson, and she will verify that those
dates are available and get back with the Board to confirm.

Under new business, it was noted that Nerissa Michaels will be serving as the Secretary
for MRRC for another year because it is a two year term. Eric Strauss will assume his role as
President. Andrew Casper was nominated as Vice-President. Susan Romano made a motion to
approve, and Roger Haro seconded the motion. Andrew Casper was elected Vice-President.

Nate DeJager formally passed the torch to Eric Strauss as President. Nate De Jager was
presented with an award of appreciation for his service to the MRRC as President.
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In other new business, Roger Haro made an announcement that ISRS international
conference will be held in La Crosse, Wisconsin at the convention center August 23™ through
August 28" 2015 and asked the group to please help promote this important conference. It will
focus on large river issues surrounding connectivity. There are expected to be 250-400
scientists, national and international. They are seeking speakers, participation and ideas, and are
open to all suggestions on how to engage the public and community and encourage participation
in this conference.

Ken Lubinski inquired as to whether there was a publications committee within the
MRRC organization. Nate indicated there was not, but felt that Ken would be a great lead
person to move forward with that. Ken noted that it may be a good idea to explore that, as well
as a special anniversary publication with the big 50 year anniversary only five years out.

The floor was open for other business and Munique Reid noted that although the
Wednesday evening keynote speaker and mixer were enjoyable, the timing of it without any food
offered was very inconvenient. The registration table opened at 5:00 p.m., and the conference
began at 6:30 p.m. followed by the mixer from 7:30-9:30 which included beer but no food. Most
folks came directly from work, and did not have sufficient time to eat dinner prior to the
evening’s events. Eric Strauss noted that they could possibly move the start time back to 7:00
p.m. to allow additional time, and several people present discussed the idea of also offering light
finger food with the beer at the mixer would be a good option as well.

No further business was presented to the Board. Jenny Sauer made a motion for the
meeting to adjourn, and Nate De Jager seconded the motion. The meeting adjourned at 1:39 p.m.

Respectfully submitted, April M. Burgett
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CONSTITUTION OF THE MISSISSIPPI RIVER RESEARCH CONSORTIUM, INC.
ARTICLEIl. NAME AND OBJECT

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

2. The objective of this organization shall be:

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

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

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

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

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

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

ARTICLE Il. ORGANIZATION

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

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

ARTICLE I1l. MEMBERSHIP AND DUES

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

ARTICLE IV. AMENDMENTS

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

1.01 Incarnation

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

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

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

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

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

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

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

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

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

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

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

2.01 Principal and Business Offices.

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

2.02 Registered Office.

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

ARTICLE 3: OFFICERS AND BOARD OF DIRECTORS

3.01 General Powers, Responsibility, and Number.

The business and affairs of the corporation shall be managed by its Board of Directors. It shall
be the responsibility of the Board to carry out the objectives of the organization and to jointly

organize, hold and reside over the annual meeting. The Board of Directors of the corporation
shall consist of an elected president, vice-president, secretary and treasurer.

3.02 Election and Terms of Officers.

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

3.03 Removal From Office.

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

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

3.05 Notice Waiver.

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

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

3.07 Conduct of Meetings.

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

3.08 Vacancy.

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

3.09 Executive Director of the Corporation.

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

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

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

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

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

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

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

The vice-president shall:

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

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

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

The secretary shall:

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

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

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

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

The treasurer shall:

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

(b) Supervise the preparation of the annual budget,

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

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

3.11 Student Representative on Board of Directors.

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

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

3.12 Other Assistance to Acting Officers.

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

ARTICLE 4: MEMBERSHIP AND DUES

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

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

ARTICLE 5: COMMITTEES

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

5.02 Other Committees.

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

ARTICLE 6: MEETING OF MEMBERSHIP
6.01 Annual Meeting.

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

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

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

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

6.02 Special Meetings.

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

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

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

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

Friend of the River Organization Year Meeting Presenter
Calvin R. Fremling  Winona State University 1992 24”‘ Neal
Mundahl
Thomas O. Claflin University of Wisconsin-La 1993 25”‘ Ronald G.
Crosse Rada
Pamela Thiel U.S. Fish & Wildlife Service 1997 29”‘ Terry
Dukerschein
Richard V. Western Illinois University 1998 30”‘ Michael A.
Anderson Romano
Ronald G. Rada University of Wisconsin-La 1999 34 Terry
Crosse Dukerschein
Marian E. Havlick ~ Malacological Consultants, 2008  40™ Brian Ickes
La Crosse, Wisconsin
Carl Korschgen USGS, Columbia 2009 41% Roger Haro
Environmental Research and Jim
Center, Columbia, Missouri Wiener
Ken Lubinski USGS, Upper Midwest 2012 44 Susan
Environmental Sciences Romano

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

MISSISSIPPI RIVER RESEARCH CONSORTIUM, INC.

Meeting Year

Location

President

1st
2 nd
3rd
4th
5th
6th
7th
8th
gth
10"
11"
12"
13"

14

1 5th

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, W1
Winona State College, Winona, MN
St. Cloud State College, St. Cloud, MN
Loras College, Dubugue, 1A

Quincy College, Quincy, IL

No Meeting

Monmouth College, Monmouth, IL

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

Loras College, Dubuque, 1A

Ramada Inn, La Crosse, WI

Radisson Hotel, La Crosse, WI

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

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

Dr. Edward Cawley

Mr. Michael VVanderford

Board of Directors

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



1 6th

17"

1 8th

1 9th

20th

2 1st

22nd

23"

24"

2 5th

1984

1985

1986

1987

1988

1989

1990

1991

1992

1993

Radisson Hotel, La Crosse, WI

Radisson Hotel, La Crosse, WI

Radisson Hotel, La Crosse, WI

Univ. of Wisconsin-La Crosse, La Crosse,

Wi

Univ. of Wisconsin-La Crosse, La Crosse,

Wi

Holiday Inn, La Crosse, WI

Island Inn, La Crosse, WI

Holiday Inn, La Crosse, WI

Holiday Inn, La Crosse, WI

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

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

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

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

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

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

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

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

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

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



2 6th

27"

2 8th

29th

3 Oth

st

31

32nd

33

34"

1994

1995

1996

1997

1998

1999

2000

2001

2002

Holiday Inn, La Crosse, WI

Holiday Inn, La Crosse, WI

Holiday Inn, La Crosse, WI

Holiday Inn, La Crosse, WI

Yacht Club Resorts, La Crosse, WI

Yacht Club Resorts, La Crosse, WI

Radisson Hotel, La Crosse, WI

Radisson Hotel, La Crosse, WI

Radisson Hotel, La Crosse, WI
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Dr. Teresa Naimo

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

Dr. Mark Sandheinrich
Mr. Rob Maher

Dr. Michael Delong
Dr. Neal Mundahl

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

Dr. Neal Mundahl

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

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

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

Dr. Richard Anderson
Dr. Yao Yin

Mr. Brent Knights
Dr. Neal Mundahl

Dr. Yao Yin

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

Mr. Brent Knights
Mr. Jeff Arnold

Dr. Michael Romano
Dr. Neal Mundahl



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

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

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

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

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

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

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

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

43 2011 Radisson Hotel, La Crosse, WI Dr. Jeff Houser
Dr. Susan Romano
Dr. Eric Strauss
Dr. Neal Mundahl
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A4t 2012 Radisson Hotel, La Crosse, WI Dr. Susan Romano
Dr. Nathan De Jager
Dr. Eric Strauss
Dr. Neal Mundahl

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

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

* The proceedings of the annual meeting of the Mississippi River Research Consortium, Inc. have
been published since 1968. Volumes 7 and 12 were not published, as annual meetings were not
convened in 1974 and 1979, respectively.
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Gerald L. Zuercher, Department of Natural and Applied Sciences, University of
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2014 Meeting Logo

Barrett Klein, University of Wisconsin-La Crosse, La Crosse, Wisconsin
bklein@uwlax.edu, www.pupating.org
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