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KEYNOTE PRESENTATION

Radisson Hotel - Ballroom B
La Crosse, Wisconsin
Wednesday, 26 April 2017

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

6:30-6:40 PM Welcome and Announcements — Gretchen Gerrish, MRRC President
KEYNOTE PRESENTATION

6:40-7:30PM  TREATING BIOLOGICAL INVASIONS OF LARGE RIVERS LIKE THEY
MATTER

Dr. David Strayer, Freshwater
Ecologist, Cary Institute of
Ecosystem Studies, Millbrook, NY

POSTER SESSION | AND MIXER

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

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



MRRC MEETING AGENDA
Radisson Hotel — Ballroom B

Thursday, 27 April 2017

7:50 AM:

8:00-9:40 AM:

9:40-10:00 AM:

10:00-11:40 AM:

11:40-1:30 PM:

1:30-1:50 PM:

2:50-3:20 PM:

3:20-4:40 PM:

4:40-6:30 PM:

4:40-6:30 PM:

6:30-9:00

Welcome - Gretchen Gerrish, MRRC President
SESSION | — Population Dynamics

BREAK (Hotel Foyer)

SESSION |1 — Ecosystem Dynamics

LUNCH (on your own)

SESSION Il — Parasites and Pathogens

BREAK (Hotel Foyer)

SESSION IV — River Connectivity and Restoration

POSTER SESSION 1l WITH AUTHORS PRESENT (Hotel Foyer)
GENERAL CONSORTIUM MIXER (Hotel Foyer)

BANQUET (Radisson Ballroom A)

Friday, 28 April 2017

7:50 AM:

8:00-9:20 AM:

9:20-9:40 AM:

9:40-11:20 AM:

11:25-12:00 PM:

12:00-2:00 PM:

Announcements - Gretchen Gerrish, MRRC President
SESSION V — Ecohydrology

BREAK (Hotel Foyer)

SESSION VI — Ecological Change and Management
BUSINESS MEETING

LUNCH AND RAFFLE



PLATFORM PROGRAM
Radisson Hotel — Ballroom B
Thursday, 27 April 2017

(*Student Presenters)

7:50-8:00 AM: Welcome - Gretchen Gerrish, MRRC President

SESSION | — POPULATION DYNAMICS (Moderator: Andy Casper)

8:00-8:20

8:20-8:40

8:40-9:00

9:00-9:20

MONITORING SHOVELNOSE STURGEON IN THE MIDDLE MISSISSIPPI
RIVER

Edward F. Culver?, Benjamin J. Lubinski®, and John H. Chick!. 'Great Rivers
Field Station, Illinois Natural History Survey, University of Illinois, Urbana-
Champaign, Alton, IL 62002.

DIFFERENCES IN AND FACTORS AFFECTING GROWTH OF
CENTRARCHID SPORTFISH IN THE ILLINOIS RIVER

Jason DeBoer?, Andrea Fritts?, Mark Fritts®, Rich Pendleton®, Levi Solomon?,
TD VanMiddlesworth®, Andrew Casper?. * Illinois River Biological Station,
Havana IL 62644. 2 U.S. Geological Survey, La Crosse WI 54603. * U.S. Fish
& Wildlife Service, Onalaska W1 54650. # New York State Department of
Environmental Conservation, New Paltz NY 12561. ° North Carolina
Department of Environmental Quality, Manteo NC 27954.

EVALUATING THE AGE STRUCTURE OF SELECTED SPORTFISH
POPULATIONS IN THE LA GRANGE REACH OF THE ILLINOIS RIVER
Kristopher Maxson?, Levi Solomon?, Daniel Gibson-Reinemer?, Rich
Pendleton?, Jim Lamer?, Cory Anderson?, Rebekah Haun?, Eli Lampo? and Andy
Casper?. llinois River Biological Station, Illinois Natural History Survey,
Prairie Research Institute, University of Illinois, Havana, IL 62644.

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

QUANTIFICATION OF DAILY OTOLITH INCREMENTS IN YOUNG OF
YEAR ASIAN CARP

*Emily A. Szott!, James T. Lamer!, Thomas Plate!, James H. Larson?, Brent
Knights?, Jon Vallazza?, Levi Solomon?, Rich Pendleton®, Andy Casper?, and
Jun Wang*. *Department of Biological Sciences, Western Illinois University,
Macomb, IL 61455. 2Upper Midwest Environmental Sciences Center, United
States Geological Survey, La Crosse, W1 54603. °lllinois River Biological
Station, Illinois Natural History Survey, Havana, IL 62644. “Shanghai Ocean
University, Shanghai, China.



9:20-9:40

COMMON SNAPPING TURTLE SPORTFISH MONITORING AND
ASSESSMENT IN ILLINOIS

*Katie Mainor 12, James T. Lamer?, and Mike McClelland?. 'Kibbe Field
Station, Western Illinois University, Macomb, IL 61455. 2lllinois Department of
Natural Resources.

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

SESSION Il - ECOSYSTEM DYNAMICS (Moderator: Eric Strauss)

10:00-10:20

10:20-10:40

10:40-11:00

11:00-11:20

11:20-11:40

TRANSIENT STORAGE IN AQUATIC VEGETATION DRIVES
PHOSPHORUS UPTAKE IN A DRIFTLESS AREA STREAM
*Katherine J. Bohrman?, Eric Strauss®, Alisha Saley*. *University of
Wisconsin-La Crosse, La Crosse, W1 54601.

PHOSPHORUS UPTAKE IN STREAMS WITHIN THE FOX RIVER BASIN
OF EASTERN WISCONSIN

Eric A. Strauss?, Katie J. Bohrman?, Nick Leisz!, Marissa McKeehan?, Becky
Kreeiling?, Lynn Bartsch?, and William B. Richardson?. 'River Studies Center
and Department of Biology, University of Wisconsin-La Crosse, La Crosse, W1
54601. 2U.S. Geological Survey, Upper Midwest Environmental Sciences
Center, La Crosse, WI 54602.

PATTERNS IN THE DIVERSITY OF A MISSISSIPPI RIVER MICROBIOME
ACROSS SPACE (OVER 1300 KM DOWNRIVER) AND TIME (OVER A
YEAR)

Jason T. Payne?, Justin J. Millar?, Colin R. Jackson', and Clifford A. Ochs.
!Department of Biology, University of Mississippi, University, MS 38677.
2School of Forest and Conservation, University of Florida, Gainesville, FL
32611.

A CONTINUA OR A SERIES OF PATCHES - THE DOWNSTREAM
CHARACTER OF A LARGE RIVER SYSTEM

Martin Thoms. Riverine Landscape Research Laboratory, University of New
England, Armidale, Australia

FISH AND STREAM HABITATS OF THE SOUTH FORK WHITEWATER
RIVER: A LONGITUDINAL SURVEY

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

11:40 AM - 1:30 PM: LUNCH (on your own)
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SESSION 111 - PARASITES AND PATHOGENS (Moderator: Patty Ries)

1:30-1:50

1:50-2:10

2:10-2:30

2:30-2:50

HENNEGUYA LASEEAE AND LIGICTALURIDUS MICHALORUM, TWO
NOVEL PARASITE SPECIES DESCRIBED FROM THE GILLS OF
FLATHEAD CATFISH (PYLODICTIS OLIVARIS) FROM THE UPPER
MISSISSIPPI RIVER

Eric M Leist, Thomas G. Rosser?, Wes A. Baumgartner®, Matt J. Griffin?,
Russell Easy®, Leah MacLean® and David Cone®. *La Crosse Fish Health Center,
U.S. Fish and Wildlife Service, Onalaska, W1 54650. 2Department of Basic
Sciences, College of Veterinary Medicine, Mississippi State University,
Starkville, MS 39762. 3Department of Pathobiology and Population Medicine,
College of Veterinary Medicine, Mississippi State University, Starkville, MS.
“Department of Pathobiology and Population Medicine, College of Veterinary
Medicine, Mississippi State University, Stoneville, MS 38776. °Department of
Biology, Acadia University, Wolfville, Nova Scotia B4P 2R6. ®83 Rhodenizer
Lake Rd., Dayspring, Nova Scotia B4V 5R7.

INVESTIGATING THE OVERWINTERING RESPONSES OF A PARASITE
(SPHAERIDIOTREMA PSEUDOGLOBULUS) ASSOCIATED WITH
WATERFOWL MORTALITY EVENTS IN THE UPPER MISSISSIPPI
RIVER.

Gregory J. Sandland?, Courtney Swanson?, and James P. Peirce!. River
Studies Center, University of Wisconsin-La Crosse, La Crosse, W1 54601.

OPTIMIZING, VALIDATING AND FIELD TESTING A DIAGNOSTIC
ASSAY FOR AMPHIBIAN PATHOGENS

Isaac Standish?, Eric Leis!, Jennifer Bailey!, Ken Phillips, Teresa Lewis®.
U.S. Fish and Wildlife Service, Midwest Fisheries Center, La Crosse Fish
Health Center, Onalaska, W1 54650.

ASSESSMENT OF EXPOSURE TO PSEUDOGYMNOASCUS
DESTRUCTANS AND IMPACT OF ECTOPARASITES IN A BAT
COMMUNITY IN NORTHEASTERN IOWA

*Francis E. Tillman, Jr.}, Gerald L. Zuercher?, and Rasika G. Mudalige-
Jayawickrama®. ‘Department of Natural & Applied Sciences, University of
Dubuque, Dubuque, 1A 52001.

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



SESSION IV —RIVER CONNECTIVITY AND RESTORATION (Moderator: Becky

Kreiling)

3:20-3:40

3:40-4:00

4:00-4:20

4:20-4:40

4:40-6:30
4:40-6:30

6:30-9:00

REDUCED HABITAT DIVERSITY AND LONGITUDINAL
CONNECTIVITY LIMIT THE FUNCTIONAL DIVERSITY AND
REDUNDANCY OF FISHES IN THE UPPER MISSISSIPPI RIVER
Kristen Bouska?. 'U.S. Geological Survey, Upper Midwest Environmental
Science Center, La Crosse, W1 54603.

THE CASE FOR SECONDARY CHANNEL RESTORATION IN LARGE
RIVERS

*Audrey B. Harrison'?, C.A. Ochs!, William T. Slack? and K. Jack. Killgore?.
tUniversity of Mississippi Department of Biology, Oxford, MS 38677. 2USACE-
ERDC Environmental Lab, Vicksburg, MS 39180.

USING PHYSICAL METRICS OF HYDROLOGIC CONNECTIVITY TO
DESCRIBE LIMNOLOGICAL CONDITIONS IN BACKWATERS OF THE
UPPER MISSISSIPPI RIVER

Kathi Jo Jankowski®, James T. Rogalal, and Jeff N. Houser!. 'U.S. Geological
Survey, Upper Midwest Environmental Science Center, La Crosse, W1 54603.

QUANTIFYING THE EFFECT OF FLOODPLAIN-RIVER CONNECTIVITY:
SEDIMENT, NITROGEN, PHOSPHORUS AND CARBON REMOVAL ON
THE RECONNECTED MAQUOKETA RIVER FLOODPLAIN, IOWA.
William B. Richardson?, Lynn A. Bartsch?, Rebecca Kreiling!, Jessica Garrett?,
Greg Nalley?, and Sean Bailey!. U.S. Geological Survey, Upper Midwest
Environmental Science Center, La Crosse, W1 54603. 2U.S. Geological Survey,
lowa Water Science Center, lowa City, 1A. 52240.

POSTER SESSION 11 WITH AUTHORS PRESENT (Hotel Foyer)
GENERAL CONSORTIUM MIXER (Hotel Foyer)

BANQUET — RADISSON BALLROOM A



Radisson Hotel — Ballroom B
Friday, 28 April 2017

7:50 AM: Announcements - Gretchen Gerrish, MRRC President

SESSION V — ECOHYDROLOGY (Moderator: Jon Vallazza)

8:00-8:20

8:20-8:40

8:40-9:00

9:00-9:20

DIET ANALYSIS OF PISCIVOROUS FISH IN POOLS 19 AND 20 WITH
CONTRASTING HABITATS AND ASIAN CARP ABUNDANCE

Cory A. Anderson?, Rebekah L. Anderson?, Brent Knights?, Jon Vallazza?,
James H. Larson?, James T. Lamer?. 'Department of Biological Sciences,
Western Illinois University, 372 Waggoner Hall, Macomb, IL 61455. 2Upper
Midwest Environmental Sciences Center, United States Geological Survey, 2630
Fanta Reed Rd, La Crosse, W1 54603.

ASSESSING MOVEMENT OF ADULT SILVER CARP AND BIGHEAD
CARP IN THE UPPER ILLINOIS WATERWAY SYSTEM USING GPS
SATELLITE TRANSMITTERS

*Andrew T. Mathis?, James T. Lamer!, Brent Knights?, Kevin Irons®.
!Department of Biological Sciences, Western Illinois University, Macomb, IL
61455. 2Upper Midwest Environmental Sciences Center, U.S. Geological
Survey, La Crosse, WI 54603. 3Division of Fisheries, lllinois Department of
Natural Resources, Springfield, IL 62702.

INTERACTIVE EFFECTS OF HYDROGEOMORPHIC CHARACTERISTICS
ON FISH COMMUNITY STRUCTURE IN A FLOODPLAIN RIVER

*Ethan Sorenson!, Michael Delong?, and Martin Thoms?. Large River Studies
Center, Biology Department, Winona State University, Winona, MN 55987,
ZRiverine Landscapes Research Laboratory, University of New England,
Armidale, Australia

TIMING AND HYDROLOGICAL CONDITIONS ASSOCIATED WITH
BIGHEADED CARP MOVEMENT PAST NAVIGATION DAMS ON THE
UPPER MISSISSIPPI RIVER

Jon M. Vallazza?, Kyle J. Mosel?, Ann L. Runstrom?, James H. Larson®, Neil D.
Gillespie®, and Brent C. Knights®. 1U.S. Geological Survey, Upper Midwest
Environmental Sciences Center, La Crosse, WI 54603. 2U.S. Fish and Wildlife
Service, La Crosse Fish and Wildlife Conservation Office, Onalaska, W1 54650.
3U.S. Fish and Wildlife Service, Carterville Fish and Wildlife Conservation
Office, Marion, IL 62922.

9:20-9:40 AM: BREAK (Hotel Foyer)
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SESSION VI -ECOLOGICAL CHANGE AND MANAGEMENT (Moderator: Shelly

Bartsch)

9:40-10:00

10:00-10:20

10:20-10:40

10:40-11:00

11:00-11:20

FATTY ACID AND LIPID PROFILES FOR FOOD WEBS IN THE UPPER
MISSISSIPPI RIVER BASIN

Andrea K. Fritts!, Brent C. Knights?, Toben Lafrancois?, William B.
Richardson?, Lynn A. Bartsch?, Michelle R. Bartsch?, Jon M. Vallazza', and
Byron Karns®. 1U.S. Geological Survey, Upper Midwest Environmental Sciences
Center, La Crosse, W1 54603. ?Northland College, Ashland, W1 54806.
3National Park Service, St. Croix National Scenic Riverway, St. Croix Falls, WI
54024.

‘UNDER THE SURFACE’ PHOTOGRAPHY PROGRAM DEMONSTRATES
HOW WILD RIVERS SIMULTANEOUSLY FOSTER HEALING AND
SCIENTIFIC CURIOSITY IN TEENS WITH SIGNIFICANT MENTAL
HEALTH AND BEHAVIORAL CHALLENGES

Toben Lafrancois?, Ben Thwaits?, lan Karl?. Northland College, Ashland, WI
54806. 2Northwest Passage, Ltd., Webster, W1 54893.

MAPPING ECOLOGICALLY-RELEVANT FLOOD ATTRIBUTES IN THE
UPPER MISSISSIPPI RIVER SYSTEM: DEVELOPMENT AND
APPLICATION OF A SYSTEMIC FLOODPLAIN INUNDATION MODEL
Molly Van Appledorn?, Nathan De Jager. U.S. Geological Survey, Upper
Midwest Environmental Sciences Center, La Crosse W1 54603.

FACILITATING NATURAL SUCCESSION IN HEAVILY INVADED
ECOSYSTEMS

*Amber A. Miller! and Meredith Thomsen?. tUniversity of Wisconsin-La
Crosse, La Crosse, W1 54601.

LOOKS CAN BE DECEIVING: MISIDENTIFICATION RATES OF SEX FOR
LAMPSILIS TERES,YELLOW SANDSHELL, AND ITS IMPLICATIONS FOR
MUSSEL CONSERVATION

*Megan C. Hess!, Wayne P. Hall*, Eric T. Tsakiris!, Michael Hart!, Kentaro
Inoue?l, Clint Robertson?, Charles R. Randklev?. tInstitute of Renewable Natural
Resources, Texas A&M University, College Station, TX 77843. 2Texas Parks
and Wildlife, Inland Fisheries Division, San Marcos, Texas 78667.

11:25 AM-12:00 PM BUSINESS MEETING

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

11



POSTER PRESENTATIONS - SESSION |
WEDNESDAY, APRIL 26, 2017

Poster Set Up 5:00 PM to 6:30 PM
Authors Present 7:30 PM to 9:00 PM
(Listing by topic, *Student presenters)

FISH ECOLOGY

1)

2)

3)

4)

5)

6)

VALIDATING AGING STRUCTURES IN ASIAN CARP

*Charmayne L. Anderson?, James T. Lamer’, Brent C. Knights?, Jun Wang?®, Levi
Solomon®, and Andy Casper*. Department of Biological Sciences, Western llinois
University, Macomb, IL 61455. 2U.S. Geological Survey, Upper Midwest
Environmental Sciences Center, La Crosse, WI 54602. *Shanghai Ocean University,
Shanghai, China 201306. “lllinois River Biological Station, Illinois Natural History
Survey, Havana, IL 62644.

AGE AND GROWTH DEMOGRAPHICS OF ASIAN CARP IN THE UPPER
MISSISSIPPI RIVER

*Cortney Cox, Jim Lamer?, Allison Lenaerts!, Greg Whitledge?, Brent Knights?,
Kevin Irons®. *Western lllinois University. 2Southern lllinois University. United States
Geological Survey. *lllinois Department of Natural Resources.

SEASONAL FISH COMMUNITY CHANGES IN THE NORTH BRANCH OF THE
ROOT RIVER

*Bailey Duxbury. Department of Biology, Winona State University, Winona, MN
55987.

HOOP NET RETENTION RATES FOR MINNESOTA RIVER FISHES
*Brian Glasow. Department of Biology, Winona State University, Winona, MN 55987.

PHYSICAL HABITAT COMPLEXITY AS A DRIVER OF TROPHIC
ORGANIZATION OF FISH COMMUNITIES IN SLACKWATER HABITATS OF A
FLOODPLAIN RIVER

*Jacob D. Nemgar and Michael D. Delong. Large River Studies Center, Biology
Department, Winona Stat University, Winona, MN 55987.

ESTIMATING BROWN TROUT POPULATIONS AT UNIMPROVED SITES ON

GARVIN BROOK: 2015 VERSUS 2016
*Ryan Pellow. Department of Biology, Winona State University, Winona, MN 55987

12



7) THE ONTOGENETIC DIET SHIFTS OF BLUE CATFISH USING STABLE
ISOTOPES
*Ashley L Stanley?, James T Lamer!, Mark W. Fritts?, Andrew F. Casper?, Katie
Mainor?, Devon Oliver?, Neil Rude?, Greg Whitledge®. *Kibbe Field Station, Western
Illinois University. 2US Fish and Wildlife Service La Crosse, WI. 3lllinois River
Biological Station, Illinois Natural History Survey. “Southern Illinois University.

8) TRACKING CHANGES IN RIVERINE FISH ASSEMBLAGES IN RESPONSE TO
DISTURBANCE

Andrya L. Whitten, Jason A. DeBoer, Daniel K. Gibson-Reinemer, and Andy Casper.
Illinois Natural History Survey, Illinois River Biological Station, Havana, IL 62644.

INVERTEBRATE ECOLOGY

9) THE EFFECT OF HYDROLOGICAL CONNECTIVITY ON INVERTEBRATE
COMMUNITY COMPOSITION IN SLACKWATER HABITATS OF A
FLOODPLAIN RIVER ECOSYSTEM
*Kirsten L. Granstrom-Arndt, Michael D. Delong. Large River Studies Center,
Biology Department, Winona State University, Winona, MN 55987

10) AQUATIC MACROINVERTEBRATE DIVERSITY WITHIN AN URBANIZED
GRADIENT

*Brittany Poynor?!, Kevin C. Geedey!, Tierney Brosius!, Michael Reisner!, Tara
Cullison?, and Kelsey Self'. Augustana College, Rock Island, 1L 61201.

WATER AND AIR QUALITY

11) THE EFFECTS OF URBANIZATION ON NITROGEN PROCESSING IN URBAN
STREAMS

*Peter Francissen, C. Kevin Geedey, and Michael Reisner. Upper Mississippi Center,
Augustana College, Rock Island, IL 61201.

12) MONITORING FINE PARTICULATE MATTER (PM 2.50) IN DUBUQUE
COUNTY, IOWA

*Jalee L. Frommelt!, Adam R. Hoffman?, and David E. Koch?. tUniversity of
Dubuque, Department of Natural and Applied Sciences, Dubuque, 1A 52001.

13) NUTRIENT DYNAMICS IN CATFISH CREEK, A MISSISSIPPI RIVER
TRIBUTARY

*Trenton D. VanEgtern!, Adam R. Hoffman®. University of Dubuque, Department of
Natural and Applied Sciences, Dubuque, 1A, 52001.
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WILDLIFE ECOLOGY

14) ASSESSING THE BAT COMMUNITY AND EVALUATING MYOTIS
SEPTENTRIONALIS (NORTHERN LONG-EARED BAT) ROOST SITE HABITAT
AT EFFIGY MOUNDS NATIONAL MONUMENT
*Meagan J. Albon!, Madeleine E. Zuercher?, Francis E. Tillman, Jr.}, and Gerald L.
Zuercher!. 'Department of Natural and Applied Sciences, University of Dubuque,
Dubuque, IA 52001. 2Department of Integrative Biology, University of California -
Berkeley, Berkeley, CA 94720.

15) UNDERSTORY DIVERSITY AND COMPOSITION DRIVES CARABID
ASSEMBLAGES

Tierney Brosius!, Michael Reisner?, Dianna Schultz!. *Augustana College, Rock Island,
IL 61201. Presented by: *Victoria Lason, and *Daniel Herrera.

16) MISSISSIPPI RIVER TURTLE ECOLOGY ON 9-MILE ISLAND IN POOL 12,
SUMMER 2016

*Amy K. Shook?, David E. Koch?. *University of Dubuque, Department of Natural and
Applied Sciences, Dubuque, IA 52001.

14



POSTER PRESENTATIONS — SESSION 11
THURSDAY, APRIL 27, 2017

Poster Set Up 1:00 PM to 4.00 PM
Authors Present 4:40 PM to 6:30 PM
(Listing by Topic, *Student presenters)

INVERTEBRATE ECOLOGY

17) CARBON AND NITROGEN STABLE ISOTOPE COMPARISON BETWEEN
MANTLE AND FOOT TISSUES OF AMBLEMA PLICATA AND FUSCONAIA
FLAVA OVER A RANGE OF HABITATS FROM MISSISSIPPI R. POOL 2, LAKE
ST. CROIX, AND THE ST. CROIX RIVER.

Toben Lafrancois!, Andrea Fritts?, Brent Knights?, Byron Karns®. *Northland College,
Ashland, W1 54806. 2U.S. Geological Survey, Upper Midwest Environmental Sciences
Center, La Crosse, W1 54603. 3National Park Service, St. Croix National Scenic
Riverway, St. Croix Falls, W1 54024.

18) THE ROLE OF PHYSICAL HABITAT COMPLEXITY IN SHAPING DIVERSITY
OF BENTHIC INVERTEBRATE COMMUNITIES IN RIVERINE LANDSCAPES
*Haley Rafferty and Michael Delong, Large River Studies Center, Biology
Department, Winona State University, Winona, MN 55987.

19) TEMPORAL PATTERNS OF INVERTEBRATE COMMUNITY COMPOSITION
BEFORE AND AFTER HYDROLOGICAL CONNECTIVITY OF LARGER RIVER
SLACKWATER HABITATS
*Allie E. Weippert, Michael D. Delong, Large River Studies Center, Biology
Department, Winona State University, Winona, MN 55987.

20) SPATIAL PATTERNS WITHIN FRESHWATER MUSSEL BEDS IN THE UPPER
MISSISSIPPI RIVER
Patricia Ries, Nathan De Jager, Teresa Newton, and Steve Zigler. U.S. Geological
Survey, Upper Midwest Environmental Sciences Center, La Crosse, W1 54603.

21) ESTABLISHING BASELINE ROTIFER COMMUNITY INFORMATION IN LAKE
PEPIN PRIOR TO INVASION OF PLANKTIVOROUS CARP
Christopher R. Dawald! and Robert M. Burdis®. Lake City Field Station, Minnesota
Department of Natural Resources, 1801 South Oak Street, Lake City, MN 55041.
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FISH ECOLOGY

22) ASSESSING THE IMPACT OF ASIAN CARP REMOVAL IN THE UPPER
ILLINOIS RIVER ON A NATIVE PLANKTIVORE
Rebekah Anderson?, Seth Love!, Nathan Lederman?, Jason DeBoer?, and Andrew
Casper?. tllinois River Biological Station, Yorkville Substation, Yorkville IL 60560.
?|linois River Biological Station, Havana IL 62644.

23) DIETARY OVERLAP BETWEEN DIFFERENT SPECIES OF FISH IN
SLACKWATER HABITATS OF A FLOODPLAIN RIVER
*Abbi Chadbourn and Michael Delong. Large River Studies Center, Biology
Department, Winona State University, Winona, MN 55987.

24) LARVAL FISH MONITORING IN THE UPPER MISSISSIPPI RIVER POOLS 8-13:
SURVEYS FOR EMERGING POPULATIONS OF ASIAN CARPS IN NOVEL
HABITATS
Mark Frittst, and Ann Runstrom?. *US Fish and Wildlife Service, La Crosse Fish and
Wildlife Conservation Office, Onalaska, W1 54650.

25) LARVAL FISH COMMUNITY SURVEY OF POOLS 19, 18, AND 17 OF THE
UPPER MISSISSIPPI RIVER
*Boone M. La Hood?, James T. Lamer?, Allison W. Lenaerts!, Kevin S. Irons?. 1Alice
L. Kibbe Field Station, Department of Biology, Western Illinois University, Macomb,
IL 61455. 2Division of Fisheries, Illinois Department of Natural Resources, Springfield,
IL 62702.

26) REPRODUCTIVE POTENTIAL OF SILVER AND BIGHEAD CARP IN THE
UPPER MISSISSIPPI RIVER
*Allison Lenaerts 1, James Lamer!, Cortney Cox*, Alison Coulter?, Kevin Irons®. .
Western Illinois University, Macomb, IL 61455. 2Southern lllinois University,
Carbondale, IL 62901. ®lllinois DNR, Springfield, IL 62702.

27) PRELIMINARY RESULTS OF FISH COMMUNITY COMPOSITION AT THE
NATURE CONSERVANCY’S: EMIQUON NATURE PRESERVE WATER
CONTROL STRUCTURE
Olivea M. Mendenhall®, Andrya L. Whitten?, and Andrew F. Casper®. lllinois River
Biological Station, Illinois Natural History Survey, Havana, IL 62644,

28) DISTINGUISHING INTRODUCED AND NATURALLY-REPRODUCED GRASS
CARP IN THE UPPER MISSISSIPPI RIVER USING OTOLITH STABLE ISOTOPE
RATIOS
Greg Whitledge. Center for Fisheries, Aquaculture, and Aquatic Sciences, Southern
Illinois University, Carbondale, IL 62901.
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FLOODPLAIN ECOLOGY

29) MICROTOPOGRAPHY OF A BOLTONIA DECURRENS HABITAT ALONG THE
ILLINOIS RIVER.
*Amal Alrashedy! and Susan Romano*?. 'Department of Biological Sciences, Western
Illinois University-Quad Cities. 2Geography Department, Western lllinois University-
Quad Cities, Moline, IL 61265.

30) MISSISSIPPI RIVER FLOODPLAIN SEDIMENTATION: DISTRIBUTION AND
CHANGE IN POOL 18
*Erienne A. Davis?, and Dr. Reuben Heine!. Augustana College, Department of
Geography, Rock Island, 1L 61201.

31) MISSISSIPPI RIVER ISLAND AND FLOODPLAIN TREE ECOLOGY
*Nicole M. Schmitt?, David E. Koch!. 'University of Dubuque, Department of Natural
and Applied Sciences, Dubuque, 1A 52001

WATER QUALITY

32) MONITORING THE SOURCE AND QUALITY OF THE CITY OF DUBUQUE'S
STORMWATER OUTFLOW
*Bobbi Jo M. Helgemoe!, Adam R. Hoffman?. *University of Dubuque, Department of
Natural and Applied Sciences, Dubuque, 1A 52001

33) ENVIRONMENTAL GEOCHEMISTRY OF SURFACE AND GROUNDWATER IN
STREAMS: THE STUDY OF AN URBAN WATERSHED IN ROCK ISLAND,
ILLINOIS
*Sierra Kindley, Dr. Jeffrey Strasser, Dr. Kevin Geedey, and Dr. Michael Reisner.
Augustana College, Rock Island, IL 61201.

34) METHYLMERCURY CONTAMINATION IN THE LOWER FOOD WEB OF AT-
RISK MINNESOTA RIVERS
*Phoenix A. Rogers, Marissa C. Despins, Khadel Akindolire-King, and Kristofer R.
Rolfhus. River Studies Center, University of Wisconsin-La Crosse, La Crosse, WI
54601.

35) THE EFFECTS OF URBANIZATION ON LEAF BREAKDOWN RATES IN A
ROCK ISLAND WATERSHED
*Skylar Monahan, Morgan Anderson, Ryan Johnson, Dr. Kevin Geedey 2, and Dr.
Michael Reisner 1, 3; 1Augustana College Environmental Studies Department, Rock
Island, IL 61201-2296 2Augustana College Biology Department, Rock Island, IL
61201-2296. 3Upper Mississippi Studies Center, Rock Island, IL 61201-2296
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DIET ANALYSIS OF PISCIVOROUS FISH ABOVE AND BELOW LOCK AND DAM
19 OF THE UPPER MISSISSIPPI RIVER: DETECTING A PRESENCE OF JUVENILE
ASIAN CARP

Cory A. Anderson?, Rebekah L. Anderson?, Brent Knights?, Jon Vallazza?, James H. Larson?,
James T. Lamer!. Department of Biological Sciences, Western Illinois University, 372
Waggoner Hall, Macomb, IL 61455. 2Upper Midwest Environmental Sciences Center, United
States Geological Survey, 2630 Fanta Reed Rd, LaCrosse, W1 54603.

The geographic range of silver (Hypophthalmichthys molotrix) and bighead carp (H. nobilis)
has rapidly expanded in the Upper Mississippi River (UMR). Lock and Dam 19 (RM 364.2), a
significant high-head (11.64 m) dam on the UMR, serves as a potential pinch point for Asian
carp. Adult Asian carp are abundant below Lock and Dam 19 relative to above the dam.
Additionally, Lock and Dam 19 separates vastly different hydrogeomorphic areas in Pool 19
(upstream) and Pool 20 (downstream). Pool 19 is characterized by lentic conditions with high
abundances of aquatic vegetation and macro-invertebrates in the lower reaches of the pool,
whereas Pool 20 generally lacks lacustrine habitat and associated macrophytes and fauna. Due
to the opportunistic nature of predatory fishes, dietary differences are expected between the
variable habitats defining these pools. Also, if larval or juvenile Asian carp occur in these areas,
predation on them by native piscivore fishes would be expected. This study examined predatory
fish diets in Pools 19 and 20 to determine if significant dietary differences exist among fish
species between these pools including reliance on available larval or juvenile Asian carp.
Specimens were captured using PDC boat electrofishing at random sites from 15 June to 31
October 2013 and 2014. Using visual techniques, diets of six predatory fish species were
compared. When necessary, genetic barcoding was used to identify fish tissue to species.
Multiple analysis of variance (MANOVA) showed no significant dietary differences between
Pools 19 and 20 for any species, but showed significant differences among species in the
abundance of snails (Gastropoda), caddisfly larvae (Trichoptera), water boatmen (Coryxidae),
and midge larvae (Chironomidae). These data suggest that 1) fish are preying on the macro-
invertebrate drift community which might be similar between pools 2) the dominant macro-
invertebrate taxa are similar between pools, despite habitat differences or 3) these predators are
highly selective regardless of available prey. No Asian carp were found in predators from Pool
19, and only one Asian carp was found in a largemouth bass (Micropterus salmoides) diet in
Pool 20. This suggests that 1) little or no Asian carp spawning or recruitment occurred in these
areas during the sampling time frame or 2) that these predators did not prey on larval or
juvenile Asian carp. However, other studies have suggested that juvenile Asian carp <100 mm
are heavily preyed upon when available. Documentation of predation on larval Asian carp is
lacking on the UMR.

Keywords: Juvenile Asian carp, Upper Mississippi River, Pool 19, Pool 20, piscivore fish diets
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TRANSIENT STORAGE IN AQUATIC VEGETATION DRIVES PHOSPHORUS
UPTAKE IN A DRIFTLESS AREA STREAM

*Katherine J. Bohrman? and Eric Strauss®. *University of Wisconsin-La Crosse, La Crosse,
WI 54601.

Investigating the patterns of phosphorus cycling and transport in streams lends insight to
potential mechanisms of sequestration and can help mitigate human impact. In this study, we
show a relationship between transient storage and phosphorus uptake in a cold-water trout
stream in western Wisconsin. Hydrologic characteristics, nutrient spiraling metrics, macrophyte
biomass, and various geomorphological features were quantified along seven reaches in Spring
Coulee Creek. A solute transport model was used to estimate the median travel-time spent in
transient storage and uptake velocity was measured using pulsed additions of PO4- to the
surface water. Stepwise linear regression was used to build models for transient storage and
uptake velocity. Macrophyte biomass, stream bed slope, and riffle to pool ratio (R:P),
accounted for 99.6% of the variation in transient storage (P = 0.001). Transient storage, canopy
cover, and slope accounted for 98.0% of the variation in Vf (P = 0.002). This study shows that
transient storage (primarily resulting from macrophyte beds) is positively correlated with
phosphorus uptake, but acknowledges the importance of other factors as well.

Keywords: Phosphorus, Nutrient Spiraling, Macrophytes, Transient Storage, biogeochemistry

REDUCED HABITAT DIVERSITY AND LONGITUDINAL CONNECTIVITY LIMIT
THE FUNCTIONAL DIVERSITY AND REDUNDANCY OF FISHES IN THE UPPER
MISSISSIPPI RIVER

Kristen Bouskal. 'U.S. Geological Survey, Upper Midwest Environmental Science Center, La
Crosse, W1 54603.

Dynamic river-floodplain systems are able to maintain their function and structure in the face of
natural disturbances. As anthropogenic pressures accumulate, the capacity of these ecosystems
to absorb disturbances and maintain their structure and function may decline. To assess the
resilience of fish communities in 14 reaches of the Upper Mississippi River, functional diversity
and redundancy were quantified within and across scales identified through a discontinuity
analysis of body size. Factors believed to contribute to ecosystem resilience, such as habitat
diversity, longitudinal connectivity, lateral connectivity, and watershed land use, were
quantified and related to functional metrics to isolate factors associated with reduced functional
representation. Functional redundancy across scales was positively associated habitat diversity,
as was redundancy and diversity of small-sized fishes. Functional redundancy and diversity of
large-sized fishes was positively associated with longitudinal connectivity. These results
suggest restoration actions that increase habitat diversity and restore longitudinal connectivity
may improve the coping capacity of fish communities in large rivers to ongoing environmental
change.

Keywords: Fish community; resilience; discontinuity theory
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MONITORING SHOVELNOSE STURGEON IN THE MIDDLE MISSISSIPPI RIVER

Edward F. Culver®, Benjamin J. Lubinski®, and John H. Chick®. Great Rivers Field Station,
Illinois Natural History Survey, University of Illinois, Urbana-Champaign, Alton, IL 62002.

A subproject of the Long-Term Survey and Assessment of Large River Fishes (F-101-R), has
been collecting information on shovelnose sturgeon in the Middle Mississippi River (MMR)
from 2012 to 2016. This study was designed to provide information on size structure, age and
growth, and mortality rates of shovelnose sturgeon Scaphirhynchus platorynchus after the
implementation of a moratorium on commercial harvest of sturgeon in the MMR enacted by the
USFWS over concerns of similarity of appearance between shovelnose sturgeon and
endangered pallid sturgeon S. albus. We have collected standard measurements and pectoral fin
ray samples from 752 shovelnose sturgeon. Shovelnose sturgeon captured ranged in age
between three and 22 years across the four sampling seasons. Catch-curve analysis found
annual mortality rates of 33, 19, 30, and 32 percent for the four sampling seasons. These
mortality rates are lower, but consistent with, mortality rates from previously published studies
of shovelnose sturgeon in the MMR. Overall commercial harvest levels for shovelnose
sturgeon in the Upper Mississippi River (confluence of Ohio River to Lock and Dam 19) from
2012-2015 were 55,252Ibs, 45,8901bs, 48,3701bs, and 43,856lbs, respectively. These rates are
consistent with harvest levels before the implementation of the commercial harvest moratorium
in the MMR. Additional analysis will be conducted to compare the mortality rates with trends
in commercial fishing harvest in the Mississippi River. We will be analyzing our data as well
as data from two previous studies to better assess the impact of the closing of the commercial
fishery in 2010.

Keywords: Sturgeon, Mortality, Aging

DIFFERENCES IN AND FACTORS AFFECTING GROWTH OF CENTRARCHID
SPORTFISH IN THE ILLINOIS RIVER

Jason DeBoer?, Andrea Fritts?, Mark Fritts®, Rich Pendleton®, Levi Solomon?, TD
VanMiddlesworth®, Andrew Casper?. tlllinois River Biological Station, Havana IL 62644.
2U.S. Geological Survey, La Crosse WI54603. 3U.S. Fish & Wildlife Service, Onalaska WI
54650. “New York State Department of Environmental Conservation, New Paltz NY 12561.
®North Carolina Department of Environmental Quality, Manteo NC 27954,

The agricultural and urban development of many floodplain areas, and the persistent
sedimentation plaguing many Midwestern rivers, is causing problems for many fishes that are
dependent on floodplain connectivity and backwater quality for periods in their life history. In
the Illinois River Watershed, hydrologic and geologic differences between upper and lower
river manifest in different relative amounts of floodplain habitat available to centrarchids and
other fishes. Nest-building centrarchids need stable off-channel habitat to maintain population
numbers; these areas are used by centrarchids for spawning, nursery, and overwinter habitat
throughout the region. Recent sampling indicates centrarchid populations in the Upper Illinois
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River are highly robust, whereas centrarchid populations in the Lower Illinois River are much
less robust, even paltry by comparison. Why are there such marked differences in these
populations? Perhaps some difference in life-history expression, such as individual growth? In
this presentation, we will explore recent dynamics in centrarchid population cycles (i.e., relative
abundance and growth) that we believe are directly predicated on the availability of quality
backwater habitat in these two different river reaches. We believe it is imperative that
backwater habitats in the Lower Illinois River are improved to allow for more consistent
production and increased longevity of centrarchid populations in this region.

Keywords: Freshwater Fish, Population Dynamics, River, Stream

FATTY ACID AND LIPID PROFILES FOR FOOD WEBS IN THE UPPER
MISSISSIPPI RIVER BASIN

Andrea K. Frittst, Brent C. Knights!, Toben Lafrancois?, William B. Richardson?, Lynn A.
Bartsch®, Michelle R. Bartsch?, Jon M. Vallazzal, and Byron Karns®. 1U.S. Geological Survey,
Upper Midwest Environmental Sciences Center, La Crosse, W1 54603. 2Northland College,
Ashland, W1 54806. *National Park Service, St. Croix National Scenic Riverway, St. Croix
Falls, W1 54024

The Upper Mississippi River basin is undergoing substantial ecological change, including the
introduction of invasive species, changing nutrient gradients, and agricultural and urban inputs.
To better understand how these changes are affecting aquatic organisms, we took a holistic
approach of studying spatial and temporal differences in food webs spanning gradients in
ecological stressors. Our primary objectives were to determine plankton quality and native
organism health as indicated by lipids and fatty acids for young-of-year gizzard shad and
bluegill, hydropsychid caddisflies, adult threeridge mussels, and plankton samples (<63 pm) in
National Park Service (NPS) units relative to other locations in the UMR (i.e. Pool 19 and
Illinois River) during 2013-2014. The NPS units include the St. Croix National Scenic
Riverway and Mississippi National River and Recreation Area (Pool 2). St. Croix and Pool 2
sites had elevated levels of omega-3 fatty acids in bluegill in 2014, while the St. Croix sites
exhibited lower amounts of numerous fatty acids (including omega-3s) in threeridge mussels.
The Illinois River sites exhibited the lowest percent lipid for gizzard shad. Total fatty acid
content for gizzard shad was lowest in the Illinois River, did not differ by location for bluegill
or hydropsychids, and was lowest in the St. Croix for threeridge mussels. These data suggest
that gizzard shad from the Illinois River and threeridge mussels from the St. Croix may be of
lower health relative to other studied locations in the UMR. Analyses of stable isotope
signatures are underway to better understand food web structure. This research will provide
NPS managers with new information on planktonic food resources that support ecologically
important and endangered fauna. These data also provide pre-Asian carp invasion information
on the planktonic resources in two NPS units--information that will be vital as a baseline for
ecosystem restoration in the event of Asian carp establishment in these units.

Keywords: Food webs, fatty acids, stable isotopes, lipids, trophic levels
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THE CASE FOR SECONDARY CHANNEL RESTORATION IN LARGE RIVERS

*Audrey B. Harrison!2, C.A. Ochs?, William T. Slack?, and K. Jack. Killgore?. *University of
Mississippi Department of Biology, Oxford, MS 38677. 2USACE-ERDC Environmental Lab,
Vicksburg, MS 39180.

Secondary (side) channels are a common habitat type of large rivers worldwide. The Lower
Mississippi River contains over 100 naturally occurring secondary channels, which together
equal roughly one third the 1600 km length of the main channel. In highly engineered systems,
such as the Lower Mississippi River, secondary channels have the potential to serve as
relatively natural surrogates for main channel habitat. In general, these channels have retained
habitat features no longer common in the navigation channel, such as natural steep clay banks,
pockets of reduced flow velocity, large amounts of woody debris, and a variety of substrate
types. The great majority of secondary channels, however, have been modified by river training
structures that alter their natural flow regimes. These changes in flow are most noticeable in
periods of low river stages, such as summer and fall, when many secondary channels become
hydrologically disconnected from the main river channel at one or both ends. With
disconnection there is an immediate switch from lotic to lentic conditions, affecting water
chemistry, sediment composition, and the biotic community. The macroinvertebrate
community, for example, relies on year-round stability of habitat conditions, with a majority of
aquatic macroinvertebrates adapted to living in either lotic or lentic environments, but not both.
We conducted a survey of macroinvertebrate communities in fourteen secondary channels
spanning a gradient of hydrological connectivity to the main channel. Our results indicate that
loss of connectivity to the main channel has a negative year-round effect on macroinvertebrate
diversity with a potentially cascading effect on insectivorous riverine fishes and their predators.
In contrast, ongoing projects to restore connectivity to secondary channels (e.g., dike notching)
increase the biodiversity of macroinvertebrate communities. This leaves us hopeful that dike
notching, along with other restoration efforts, will promote the natural function of secondary
channels by restoration of the historically complex and diverse riverine habitats of the Lower
Mississippi River.

Keywords: Secondary Channel, Macroinvertebrate, Restoration, Lower Mississippi River

LOOKS CAN BE DECEIVING: MISIDENTIFICATION RATES OF SEX FOR
LAMPSILIS TERES, YELLOW SANDSHELL, AND ITS IMPLICATIONS FOR
MUSSEL CONSERVATION

*Megan C. Hesst, Wayne P. Hall}, Eric T. Tsakiris!, Michael Hart?, Kentaro Inoue?, Clint
Robertson?, Charles R. Randklev!. tInstitute of Renewable Natural Resources, Texas A&M
University, College Station, TX 77843; 2Texas Parks and Wildlife, Inland Fisheries Division,
San Marcos, Texas 78667.

Determining sex ratio of natural populations is important for characterizing demographic
structure and evaluating population dynamics. Misidentification of sex potentially biases
population estimates, which could have long-term negative conservation implications. For
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unionid mussels, recent research has demonstrated that species misidentification is common and
may be prevalent depending on species and surveyor experience, but less attention has been
given to assessing the reliability of sex identification on the basis of shell morphology. To
evaluate the prevalence of misidentification of sex, we conducted an identification exercise for
Lampsilis teres (yellow sandshell), a species considered sexually dimorphic and found
throughout the Mississippi River and Gulf basins. We used a two-pronged approach; First, we
used three morphometric methods (traditional, geometric, and Fourier morphometrics) to
investigate whether or not the sex of L. teres can be identified statistically (sex of these
specimens was validated beforehand by extracting and examining male (sperm) or female
(eggs) gametes from gonad tissue). Secondly, we asked researchers with varying degrees of
experience to correctly identify sex of L. teres shells taken from live individuals to then
examined what factors contribute to misidentification of sex. We found misidentification rates
of sex were relatively high, particularly for inexperienced researchers, and two of the three
morphometric methods (geometric and Fourier) correctly identified sex. Our results provide
the first benchmark of sex identification accuracy for mussels as we show that misidentification
of sex can occur. As a result, this type of bias should be considered if sex data is used to guide
management efforts. Our study also provides additional support for the need of mussel
identification workshops, national and regional, to teach species and sex identification skills.

Keywords: Misidentifcation, sex, conservation, sexual dimorphism, teres

USING PHYSICAL METRICS OF HYDROLOGIC CONNECTIVITY TO DESCRIBE
LIMNOLOGICAL CONDITIONS IN BACKWATERS OF THE UPPER MISSISSIPPI
RIVER

Kathi Jo Jankowski!, James T. Rogalal, and Jeff N. Houser!. U.S. Geological Survey, Upper
Midwest Environmental Science Center, La Crosse, W1 54603

Rivers are dynamic ecosystems in space and time, and contain a mosaic of diverse and
interconnected aquatic areas. The modern Upper Mississippi River (UMR) is composed of a
main navigation channel and a diversity of side channels, backwaters, and floodplain lakes.
Connectivity among these areas has been shown to affect biogeochemical processes and habitat
suitability for riverine organisms, but our quantitative understanding of the relationship between
connectivity and various limnological characteristics of these areas is rudimentary.

Specifically, a better understanding of how connectivity affects physicochemical conditions in
backwaters such as velocity, temperature and dissolved oxygen is needed to inform restoration
and conservation of off-channel aquatic areas. We developed simple metrics of connectivity for
backwater habitats using GIS layers of land and aquatic area cover. These metrics included
backwater surface area, percent of backwater perimeter that is channel, and number and
arrangement of inlets/outlets. We then used the 30-year LTRM dataset of water quality on the
UMR to test the ability of these metrics to describe variability in multiple limnological
variables including velocity, temperature and oxygen concentrations in backwaters. Our initial
analysis focused on using multiple regression and model comparison to understand
relationships between connectivity and velocity, which likely controls other limnological
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conditions. We found that while no single connectivity metric described more than 40% of the
variation in velocity in backwaters, the percent of backwater perimeter as channel (“chanper”)
was consistently the best predictor. However, its ability to describe variation in velocity was
much higher in spring and winter than during the summer. We hypothesize that at low flow,
habitats are more disconnected and local features such as vegetation are more important in
controlling patterns in velocity than these larger scale physical features of backwaters. We then
explored how varying discharge influenced flow rates in backwaters over a range of “chanper”
and found predictable relationships based on how closely these habitats were connected to the
main channel that allowed us to predict velocities over a range of discharges. These
relationships can be used to better quantify the availability and condition of backwater habitat
and inform restoration strategies across a range of hydrological conditions in the UMR.

Keywords: Connectivity, habitat, limnology, backwater, velocity

‘UNDER THE SURFACE’ PHOTOGRAPHY PROGRAM DEMONSTRATES HOW
WILD RIVERS SIMULTANEOUSLY FOSTER HEALING AND SCIENTIFIC
CURIOSITY IN TEENS WITH SIGNIFICANT MENTAL HEALTH AND
BEHAVIORAL CHALLENGES.

Toben Lafrancois?, Ben Thwaits?, lan Karl?. *Northland College, Ashland, W1 54806.
ZNorthwest Passage, Ltd., Webster, W1 54893.

It will not surprise aquatic scientists that being in healthy, wild river systems not only generates
insight into our work, but it can make us happy. What might be surprising are the far-reaching
implications of what we may assume is a unique response by those of us professionally drawn
to aquatic systems. Recent emphasis on ecosystem services has emphasized several values of
freshwater conservation, generally focusing on recreational and aesthetic values or basic
economic necessity of access to clean water. Here, we share a unique program that adds mental
well-being as a less visible but equally important ecosystem service. Northwest Passage, Ltd. is
a non-profit mental health treatment facility located in north-west WI that serves teenagers
struggling with severe emotional and behavioral disruptions. In 2014, we adapted Northwest
Passage’s innovative ‘In a New Light” outdoor photography program by taking it underwater.
Expecting nothing more than a fun time, we instead found that snorkeling with a camera was
producing astonishing art, generating student-driven scientific inquiry, and above all was
positively impacting the mental health of our clients. ‘Under the Surface’ is now part of
treatment for nearly all clients at Northwest Passage due to consistently positive outcomes that
enhance ongoing traditional treatment modalities. The photographs have also had an impact on
the public, for example Under the Surface clients won the 2015 Lowell Klessig Memorial
Stewardship Award at the Wisconsin Lakes Partnership Convention. In this talk we outline our
program, share some photographs by our clients from river systems, and discuss specific
implications for advancing environmental education and conservation programming including
student driven curriculum development. Under the Surface demonstrates that fostering truly
immersive experiences in wild rivers has concrete and lasting consequences for both mental
health and science education. Connecting with rivers has helped our clients connect to their best
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selves, to each other, and to their education. Moving outward, this program is a robust example
of how mental, educational, and economic well-being are inextricable from the health of our
waters — for all of us not just our most vulnerable youth.

Keywords: Environmental education, mental health, underwater photography, ecosystem
services

HENNEGUYA LASEEAE AND LIGICTALURIDUS MICHALORUM, TWO NOVEL
PARASITE SPECIES DESCRIBED FROM THE GILLS OF FLATHEAD CATFISH
(PYLODICTIS OLIVARIS) FROM THE UPPER MISSISSIPPI RIVER

Eric M Leist, Thomas G. Rosser?, Wes A. Baumgartner®, Matt J. Griffin*, Russell Easy®, Leah
MacLean® and David Cone®. 1La Crosse Fish Health Center, U.S. Fish and Wildlife Service,
Onalaska, W1 54650. 2Department of Basic Sciences, College of Veterinary Medicine,
Mississippi State University, Starkville, MS 39762. *Department of Pathobiology and
Population Medicine, College of Veterinary Medicine, Mississippi State University, Starkville,
MS. “Department of Pathobiology and Population Medicine, College of Veterinary Medicine,
Mississippi State University, Stoneville, MS 38776. *Department of Biology, Acadia
University, Wolfville, Nova Scotia B4P 2R6. 683 Rhodenizer Lake Rd., Dayspring, Nova
Scotia B4V 5R7.

The Mississippi River is a highly complex system which contains a variety of aquatic habitats
and a remarkable level of biodiversity. This host rich environment is ideal for parasites. An
examination of the gills of flathead catfish collected from Wisconsin and lowa portions of the
Mississippi River revealed two novel parasite species. Large cysts, which contained lanceolate
shaped myxospores consistent with the genus Hennguya, were observed on the distal portion of
the gills, resulting in a new host record. Morphological, histological and molecular data (18S
rRNA) revealed this was a novel species; Henneguya laseeae. Characteristics of H. laseeae,
although distinct, were similar to those of other species of Henneguya known to infect ictalurids
in North America. A novel monogenean parasite, Ligictaluridus michalorum, was also observed
and described. This parasite can be differentiated from other Ligictaluridus species through
morphological features and molecular data. The 18S rRNA sequence data from L. michalorum
showed similarity to other monogeneans in the Order Dactylogyridea. Additionally,
Ligictaluridus pricei and Ligictaluridus mirabilis were observed on the gills of the flathead
catfish.

Keywords: Henneguya laseeae, Ligictaluridus michalorum, Pylodictis olivaris, Mississippi
River

COMMON SNAPPING TURTLE SPORTFISH MONITORING AND ASSESSMENT IN
ILLINOIS

*Katie Mainor!2, James T. Lamer?, and Mike McClelland?. !Kibbe Field Station, Western
Illinois University, Macomb, IL 61455. 2Illinois Department of Natural Resources.
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Common snapping turtles (Chelydra serpentina) inhabit waterways throughout Illinois and are
harvested recreationally for sport and consumption. Seasons and bag limits are in place, but
additional data are needed to identify management objectives for common snapping turtle
harvest in Illinois. We used mark and recapture, size structure, sex ratio, and fecundity data to
populate life tables needed to inform better management practices and harvest regulations for
common snapping turtles in Illinois. We measured carapace and plastron dimensions, recorded
sex and weight, and marked all trapped turtles with passive integrated transponder (PIT) tags
from seven locations in Illinois from May - August of 2015-2016 (n=356). The Illinois Natural
History Survey also provided us with long term monitoring data (sex, carapace and plastron
dimensions) from three locations from 1994-2016 (n= 534). The intrinsic rates of increase for
each population were between -0.0016 — 0.059. The average time between two consecutive
generations without harvest (Generation time T) was 32 years. The average number of
surviving female offspring produced per female (Net Reproductive Rate) was 3 individuals. Sex
ratios in all populations were male dominated. The maximum sustainable yield ranged from 1-6
individuals/year from models of 6 populations.

ASSESSING MOVEMENT OF ADULT SILVER CARP AND BIGHEAD CARP IN THE
UPPER ILLINOIS WATERWAY SYSTEM USING GPS SATELLITE
TRANSMITTERS

*Andrew T. Mathis?, James T. Lamer?, Brent Knights?, Kevin Irons®. !Department of
Biological Sciences, Western Illinois University, Macomb, IL 61455. 2Upper Midwest
Environmental Sciences Center, U.S. Geological Survey, LaCrosse, WI 54603. Division of
Fisheries, lllinois Department of Natural Resources, Springfield, IL 62702.

Invasive silver carp and bighead carp have established populations throughout the Illinois
River. Efforts to prevent invasion into the Great Lakes rely on a comprehensive monitoring
program. Despite a wealth of information on Asian carp movement, a finer-scale approach to
understand real-time movements and habitat use would strengthen management efforts. We are
testing GPS transmitters to determine patterns of movement, identify potential feeding and
spawning areas, and inform commercial removal efforts in the Upper Illinois River. To
optimize and determine the feasibility of this technology, data-logging transmitters (manually
tracked with radio telemetry) were tethered to bighead and silver carp species in raceway and
field experiments. Fifteen field-deployed tags have been recovered and have returned 1,441
individual waypoints. We have demonstrated the use of this technology to monitor Asian carp
and we began testing remotely-accessed, real-time, ARGOS-linked prototypes in Fall 2016.
Fine-scale accuracies, fast acquisition speeds, and the ability to gather real-time data make GPS
transmitters an ideal tool, and is the first use of GPS technology to track fish in riverine
systems.

Keywords: Asian carp, GPS transmitters, Illinois River
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EVALUATING THE AGE STRUCTURE OF SELECTED SPORTFISH
POPULATIONS IN THE LA GRANGE REACH OF THE ILLINOIS RIVER

Kristopher Maxson?, Levi Solomon?, Daniel Gibson-Reinemer?, Rich Pendleton?, Jim Lamer?,
Cory Anderson?, Rebekah Haun?, Eli Lampo? and Andy Casper?. Illinois River Biological
Station, Illinois Natural History Survey, Prairie Research Institute, University of Illinois,
Havana, IL 62644. Department of Biological Sciences, Western llinois University, Macomb,
IL 61455.

Knowing the age structure of populations of fishes can provide a great amount of information
related to their management, including insights into potential stressors affecting those
populations. For example, an absence of specific year classes, or groups of year classes, can
allow biologists to look back at past conditions and evaluate why reproduction/recruitment was
lacking and guide future research and management. Over the past five years, 2,304 sagittal
otoliths from four species of fishes (yellow bass, white bass, bluegill, black crappie) have been
collected from the La Grange Reach of the Illinois River by the Upper Mississippi River
Restoration Program’s Long Term Resource Monitoring (LTRM) element. Results indicate
that all four populations of fishes are consistently dominated by younger year classes, with very
few fish of any species living past age two. Only 5.4% of white bass collected from 2012-2015
are age two or more, while only 4.9% of bluegill collected are ages three or older. In addition,
growth rates of species observed in the La Grange Reach are faster than in other populations
documented in the literature. While it is generally known that our large Midwestern rivers face
a multitude of stressors (invasive species, sedimentation, altered hydrology, etc.), knowing what
stressor is preventing these species from growing to older, potentially larger size classes should
be a priority.

Keywords: Sportfish, Age Structure, Otoliths, lllinois River

FACILITATING NATURAL SUCCESSION IN HEAVILY INVADED ECOSYSTEMS

*Amber A. Miller! and Meredith Thomsen?. tUniversity of Wisconsin-La Crosse, La Crosse,
WI 54601.

Heavily invaded ecosystems can reach alternative stable states, static points at which
successional factors—disturbance, colonization, and species performance—no longer function.
Floodplain forests of the Upper Mississippi River are one such ecosystem: reed canarygrass
(Phalaris arundinacea, hereafter RCG) prevents native tree regeneration in canopy gaps, resists
control efforts, and renders successional pathways non-functional. By restoring small areas that
facilitate high native recruitment and expand over time, we may achieve native plant dominance
and the restoration of successional pathways. Our objective was to determine the relative
importance of successional factors in overcoming stasis in heavily invaded ecosystems. We
used a fully randomized, factorial study design to test two plot preparation methods in
combination with three planting strategies (two plot preparation methods x three planting
strategies = six total treatments). Plot preparation methods were 1) Rodeo® (glyphosate), 5%
solution, 3.22 gt/acre and 2) forestry mulching (Fecon) plus Oust® (sulfometuron methyl),
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0.50z/acre. Planting strategies were 1) low seedling density without seeds, 2) low seedling
density with seeds, and 3) high seedling density with seeds. We planted a variety of native
tree/shrub seedlings and seeds. We applied herbicides in October 2014 and 2015, and we
monitored plots during the 2015 and 2016 growing seasons. Preliminary results show RCG
mean percent cover was significantly lower in Rodeo® plots than in Fecon+Oust® plots in
June-August 2015 and at all timepoints in 2016 across all planting strategies. RCG was
significantly shorter in Rodeo® plots compared to Fecon+Qust® plots in July and August 2015
and at all timepoints in 2016 regardless of planting strategy. Mean herbaceous cover (excluding
RCG) was significantly higher in Rodeo® plots than in Fecon+Oust® plots in June-August
2016. Overall tree seedling survival across species and plot type was 47.1% in August 2016. If
this strategy results in overall effective restoration in a site dominated by RCG, it would have
the potential to restore other habitats with this particular invader and provide insight into
breaking the static state of other invaded ecosystems.

Keywords: Reed canarygrass, floodplain forest, restoration

FISH AND STREAM HABITATS OF THE SOUTH FORK WHITEWATER RIVER: A
LONGITUDINAL SURVEY

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

Many streams of Minnesota’s Driftless Area originate on the western highlands of the
Paleozoic Plateau before dropping through steep valleys to the Mississippi River. This pathway
can produce changing stream habitats and temperatures, influencing fish communities along the
way. The objective of this study was to examine stream fish communities and habitats at 22
sites distributed throughout the entire length of the South Fork Whitewater River, Olmsted and
Winona counties, MN, to assess and evaluate the changing nature of the stream and its biota.
Fish (electrofishing 150-m reaches) and stream habitats (instream plus riparian) were examined
at sites from the headwaters near Eyota to the confluence with the Whitewater River mainstem
near Elba. Of the 9167 fish representing 19 species, Slimy Sculpin (32%), White Sucker
(16%), and Creek Chub (12%) were most abundant. White Sucker (21 sites) and Longnose
Dace (19 sites) were the species most frequently encountered. Brown Trout were present at 14
sites, but represented only 5% of the total fish collected. Hierarchical clustering of fish
communities mostly grouped sites into two large clusters: warmwater sites in the upper reaches
and coldwater sites in lower sections. Principal Components Analysis of habitat variables was
successful in separating site clusters along PC1 (30.5%), with warmwater fish communities
associated with high % fines, substrate embeddedness, and high % run habitat. In contrast,
coldwater fish communities were associated with greater stream width and buffer width, high %
riffle habitat, and high fish habitat rating score (a composite habitat index). PC2 (21.2%)
separated the upstream-most warmwater sites (high % of grass banks, long overhanging
vegetation, high mean depth) from the other warmwater sites (high % of bare soil on banks,
high % shading, high mean current velocity). Upstream-downstream changes in fish
communities in the South Fork largely followed longitudinal shifts in instream and riparian
habitats.
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PATTERNS IN THE DIVERSITY OF A MISSISSIPPI RIVER MICROBIOME
ACROSS SPACE (OVER 1300 KM DOWNRIVER) AND TIME (OVER A YEAR)

Jason T. Payne?, Justin J. Millar?, Colin R. Jackson', and Clifford A. Ochs!. 'Department of
Biology, University of Mississippi, University, MS 38677. 2School of Forest and Conservation,
University of Florida, Gainesville, FL 32611.

We examined patterns of variation in taxonomic diversity of the Mississippi River
bacterioplankton microbiome. Measurements were made for free-living and particle-associated
bacterial communities over two weeks with distance downriver (the “spatial study”), and over a
year at a single mainstem location (the “temporal study”). For the spatial study, there were 13
sample sites, sampled in sequence, along 1,300 kilometers spanning the Upper to the Lower
Mississippi. This study section included confluences with five tributaries, river cities, and
extended stretches without major inputs to the Mississippi. We found that composition and
proportional abundance of dominant bacterial phyla varied little among large tributaries, or
downriver in the Mississippi except for a substantial but transient anthropogenically-induced
bump at Memphis. At a finer scale of taxonomic resolution (operational taxonomic units,
OTUs), however, there were notable patterns in downriver variation in community alpha
diversity (richness within a site) and beta diversity (variation in composition among sites).
Relatively large shifts in beta diversity occurred following major tributary confluences, while in
long stretches between these points diversity typically varied more gradually. For the temporal
study, measurements were made at a site on the Lower Mississippi on a daily, weekly, and
monthly basis. In contrast to the spatial study, we found substantial variation over time in
composition and proportional abundance of dominant bacterial across a range of taxonomic
resolution from phyla to OTUs. The pattern of change resembled an arc, with divergence
(dissimilarity) in community composition compared to the initial community increasing
gradually over the first six months, and then decreasing gradually over the following six months
of the study. We conclude that within a site variation in the Mississippi River microbiome
occurs in response to factors related to seasonal change, but that within a season there is
downstream variation related largely to the influence of major tributaries.

Keywords: microbial ecology, microbiome, biogeography

QUANTIFYING THE EFFECT OF FLOODPLAIN-RIVER CONNECTIVITY:
SEDIMENT, NITROGEN, PHOSPHORUS AND CARBON REMOVAL ON THE
RECONNECTED MAQUOKETA RIVER FLOODPLAIN, IOWA.

William B. Richardson?, Lynn A. Bartsch®, Rebecca Kreiling?, Jessica Garrett?, Greg Nalley?,
and Sean Bailey!. U.S. Geological Survey, Upper Midwest Environmental Science Center, La
Crosse, W1 54603. 2U.S. Geological Survey, lowa Water Science Center, lowa City, 1A. 52240.
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Ecosystem services provided by floodplains include removal of nitrogen, phosphorus, and
sediments, and sequestration of carbon. Effectiveness of floodplains in providing these services
is dependent on the extent and location of the connection between floodplain and river.
Tributary loading of sediments, nitrogen, and phosphorus to the Upper Mississippi River
contributes to the development of river and coastal eutrophication as well as hypoxic conditions
in the Gulf of Mexico. Recent research has shown that management of river connectivity of
channels to floodplains is an effective mitigation strategy to remove nutrients, sediment, and
carbon from rivers. Here, we measured deposition of nitrogen, phosphorus, carbon and
sediment in a recently reconnected floodplain of the Maquoketa River, IA, near the confluence
with the Mississippi River. We also measured ambient and potential denitrification on the
floodplain prior to and after flooding, beginning in October 2014 and in March and May 2015.
There was one inundation event during this period with relatively short duration. Loads of
nitrate, total phosphorus and suspended solids in the Maquoketa River were also estimated
during the 2015 water year. Total nitrate load was 7,934 Mg NO3—N, total phosphorus load
was 422 Mg P, and suspended solids load was 507,767 Mg SS. On this 93 ha floodplain 700.72
Mg sediment, 12.01 Mg carbon, 1.16 Mg nitrogen, 0.51 Mg phosphorus were deposited over
the study period. River derived N deposited on the floodplain represented ~0.015 percent of the
N load. During inundation, ambient denitrification can potentially remove 250 kg N d-1 (early
spring) to 668 kg N d-1 (fall). There was no substantial flood during summer 2016 so we
measured “dry,” ambient and potential denitrification rates and soil Phosphorus Equilibrium
Concentrations to estimate potential P and N dynamics during inter-flood periods. Floodplain
soil phosphorus flux equilibrium dynamics were controlled by a combination of sediment iron
concentrations and water-filled pore space. The higher the percent water-filled pore space, the
lower the likely P flux; likewise, the higher the soil iron concentration the lower the P flux.
Ambient and potential denitrification on dry floodplain soils showed resident inorganic nitrogen
is accumulating and when conditions are favorable (e.g., flood water) this nitrogen is rapidly
denitrified. These results indicate that during floods, the floodplain soils will rapidly denitrify
and remove nitrate from flood waters, while the soils will likely release phosphorus into
floodwaters. Yet it is also likely that fine transported sediments will be deposited on the
floodplain, along with substantial quantities of sediment-bound phosphorus and carbon.

Keywords: connectivity, denitrification, phosphorus, nitrogen, sediment

INVESTIGATING THE OVERWINTERING RESPONSES OF A PARASITE
(SPHAERIDIOTREMA PSEUDOGLOBULUS) ASSOCIATED WITH WATERFOWL
MORTALITY EVENTS IN THE UPPER MISSISSIPPI RIVER.

Gregory J. Sandland?, Courtney Swanson?, and James P. Peirce®. 'River Studies Center,
University of Wisconsin-La Crosse, La Crosse, WI 54601.

Seasonal infection patterns can have important consequences for parasite transmission and the
subsequent emergence of wildlife disease. The invasive snail, Bithynia tentaculata, harbors a
number of parasite species (including Sphaeridiotrema pseudoglobulus) that have been
implicated in thousands of waterfowl deaths throughout the Upper Mississippi River (UMR).
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Unfortunately, little is known about snail and parasite dynamics within this region, particularly
during winter. To begin addressing this shortcoming, we conducted a 10-week laboratory
experiment looking at the effects of simulated overwintering on both B. tentaculata and S.
pseudoglobulus life histories. Experimentally infected and control snails were randomly
assigned to one of two environmental chambers. One of the chambers was maintained at 20°C
whereas the second was programmed to undergo a simulated period of overwintering. On a
weekly basis, snail activity and parasite reproduction (shedding) were assessed. There was an
overall reduction in B. tentaculata activity with decreasing temperature; this pattern was similar
across infection treatments. Survival did not differ between infected and uninfected hosts after
simulated overwintering. In terms of S. pseudoglobulus, cercarial shedding not only varied
based on temperature, but also on whether infected snails were entering into, versus emerging
from, simulated winter. Together these results may help to explain field-based patterns of B.
tentaculata infection throughout the winter period in the UMR.

Keywords: Wildlife disease, invasive species, Bithynia, Sphaeridiotrema, overwintering

INTERACTIVE EFFECTS OF HYDROGEOMORPHIC CHARACTERISTICS ON
FISH COMMUNITY STRUCTURE IN A FLOODPLAIN RIVER

*Ethan Sorenson?, Michael Delong?, and Martin Thoms?, *Large River Studies Center, Biology
Department, Winona State University, Winona, MN 55987; Riverine Landscapes Research
Laboratory, University of New England, Armidale, Australia.

Geomorphological character and hydrological patterns are key determinants of the abundance
and richness of fish communities within habitats of floodplain rivers. Research examining the
combined influence of geomorphological and hydrological attributes on the composition of fish
communities, however, is limited. The objective of this study was to determine how hydro-
geomorphic character of a floodplain river act to determine the composition of fish communities
in lateral habitats. Fish were collected from 26 lateral habitats in the Upper Mississippi River
between Alma, WI and Brownsville, MN, using a boat-mounted electrofisher, fyke, and min-fyke
nets. Fish data were standardized by conversion to catch-per-unit-effort followed by
determination of relative abundance. Hydrological data were obtained from the US Geological
Survey and US Army Corps of Engineers and used to generate a set of hydrological variables
over a 50-yr period. Geomorphological data were obtained from remotely sensed information
and field measurements. Cluster analysis undertaken on the 22 hydro-geomorphic variables
identified three groups of sites: floodplain lakes (Group 1); a mixed group of floodplain lakes and
backwaters that disconnected periodically (Group 2); and backwaters that remained fully
connected (Group 3). SIMPER analysis revealed that similarity among sites within each hydro-
geomorphic group was predominantly accounted for by: hydrological variables for the floodplain
lakes (Group 1); a combination of hydrological and geomorphic variables for the mixed group of
lateral habitats (Group 2); and exclusively by geomorphic variables for backwater habitats
(Group 3). Analysis of similarity (ANOSIM), of the fish data, grouped a priori on the hydro-
geomorphic classification of the lateral habitats, revealed significant differences in fish
community composition between the three groups and multivariate dispersion index also showed
differences in the heterogeneity of community composition within the three habitat groups. This
study has shown that lateral habitats of this region of the Upper Mississippi River exhibit distinct
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hydro-geomorphic character in a floodplain river system; and, that their distinctive attributes
shape the organization and abundance of fish communities within this riverine landscape.
Understanding interactions between fish and the hydro-geomorphic character of lateral aquatic
habitats enhances our ability to spatially model fish community structure in large floodplain river
systems and develop biodiversity management plans for these ecosystems.

Keywords: habitat heterogeneity, fish community, hydrological, floodplain, backwater,
geomorphic, river.

OPTIMIZING, VALIDATING AND FIELD TESTING A DIAGNOSTIC ASSAY FOR
AMPHIBIAN PATHOGENS

Isaac Standish?, Eric Leis?, Jennifer Bailey!, Ken Phillips®, Teresa Lewis®. U.S. Fish and
Wildlife Service, Midwest Fisheries Center, La Crosse Fish Health Center, Onalaska, WI
54650.

Amphibian populations worldwide experience numerous threats, including the emergence and
spread of infectious diseases. In the past two decades, Batrachochytrium dendrobatidis (Bd) —a
parasitic fungus — and a group of viruses comprising the Ranavirus genus have become
widespread, and resulted in amphibian extirpation and mass mortality events worldwide. Then
in 2013, researchers noted dramatic declines in fire salamander populations (Salamandra
salamandra) in the Netherlands. The cause of mortalities was attributed to a novel pathogenic
fungus named Batrachochytrium salamandrivorans (Bsal); a close related to Bd. Experimental
infections demonstrated that Bsal is extremely pathogenic to numerous salamander genera. In
an effort to prevent widespread losses of North American salamander species, the US Fish and
Wildlife Service listed 201 salamander species as injurious wildlife under the Lacey Act.
Additionally, in order to determine infection status and accurately assess amphibian health the
FWS recognized the increasing need for sensitive and specific diagnostic assays. To this end, a
project was developed with the goal of validating sampling and diagnostic techniques for the
detection of these emerging amphibian pathogens. We describe the optimization and validation
of a multiplex real-time polymerase chain reaction (RT-PCR) protocol for the simultaneous
detection of Bd, Bsal and ranavirus. Additionally, an internal control was incorporated,
allowing us to monitor inhibition within the reaction. A synthetic genome template (gBlock®)
containing the target genes from all three pathogens served as the positive control and allowed
us to accurately quantitate pathogen genes. We then employed this newly developed assay in
association with an established non-lethal swabbing technique to survey local amphibian
populations. Throughout our initial sampling efforts, this multiplex assay has demonstrated
high sensitivity, as we were able to detect sub-clinical Bd and ranavirus infections at several
sampling locations. Fortunately, Bsal was not detected during these sampling efforts.

Keywords: amphibians, PCR, non-lethal sampling, pathogens
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PHOSPHORUS UPTAKE IN STREAMS WITHIN THE FOX RIVER BASIN OF
EASTERN WISCONSIN

Eric A. Strauss?, Katie J. Bohrman?, Nick Leisz!, Marissa McKeehan?, Becky Kreiling?, Lynn
Bartsch?, and William B. Richardson?. 'River Studies Center and Department of Biology,
University of Wisconsin-La Crosse, La Crosse, W1 54601. 2U.S. Geological Survey, Upper
Midwest Environmental Sciences Center, La Crosse, WI 54602

Elevated phosphorus (P) concentrations in freshwater ecosystems have been linked to
cyanobacterial blooms and other negative effects of eutrophication. Phosphorus loading to
streams is often linked to agricultural practices especially sites where manure is produced or
applied as fertilizer. Retention of P in streams is limited to biotic uptake and physical
adsorption to sediment. The objective of this study was determine which stream variables are
most directly linked to P retention. During summer 2016, we performed continuous injections
(ca. 90 min) of inorganic P and a conservative tracer (Rhodamine WT) in six streams (Emmons
Ck., Duck Ck., Lancaster Ck., Trout Ck., Wayka Ck., and the headwaters of the Fox R.) within
the Fox River basin in eastern Wisconsin to measure P nutrient spiraling metrics and transient
storage. Ambient soluble reactive P (SRP) concentrations in the six streams ranged
considerably from 0.01-0.17 mg P/L. Nutrient spiraling metrics also exhibited significant
variability. P uptake lengths (Sw) ranged from 680-2396 m, uptake velocities (vf) ranged from
0.35-4.8 mm/min, and areal uptake rates (U) ranged from 13.6-59.8 pg/m?/min. Phosphorus
uptake velocity, i.e., efficiency of nutrient assimilation, was best predicted by a negative
relationship with SRP concentration (p = 0.033, R? = 0.72) and was not related to transient
storage within the stream.

Key words: Phosphorus, nutrient cycling, nutrient spiraling, streams, agriculturally-dominated
watersheds

QUANTIFICATION OF DAILY OTOLITH INCREMENTS IN YOUNG OF YEAR
ASIAN CARP

*Emily A. Szott!, James T. Lamer?, Thomas Plate?, James H. Larson?, Brent Knights?, Jon
Vallazza?, Levi Solomon?®, Rich Pendleton®, Andy Casper?, and Jun Wang*. *Department of
Biological Sciences, Western Illinois University, Macomb, IL 61455. 2Upper Midwest
Environmental Sciences Center, United States Geological Survey, La Crosse, W1 54603.
3Illinois River Biological Station, Illinois Natural History Survey, Havana, IL 62644. *Shanghai
Ocean University, Shanghai, China.

Silver and bighead carp are invasive species established throughout the Mississippi River
Basin. Despite the research and resources dedicated to their management, information on young
of year Asian carp is still lacking. Here, daily incremental growth annuli from otoliths were
used to estimate age and birth dates of young of year Asian carp. We collected young of year
Asian carp from the La Grange Reach of the Illinois River following a spawning event in
August 2014. Total length of each fish was measured, and the fish separated into 5 mm length
groups (15-79 mm). Otoliths were extracted, mounted to slides, polished, photographed, and
aged. Otolith microstructure was validated using young of year Asian carp from Chinese
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aquaculture. Preliminary results show the collected Asian carp range from 31 to 110 days old,
placing their birthdays between April 18 and July 6, 2014. Age frequency peaks suggest
multiple or sustained spawning events in the Illinois River, and were used to relate birth dates
to lllinois River stage and water temperature data. Simple linear regression was used to
determine if the length of a young of year Asian carp could be used to predict the age.
Ultimately, the results from this study may help in the understanding and management of young
of year Asian carp.

Keywords: Asian carp, otoliths, microstructure, aging

A CONTINUA OR A SERIES OF PATCHES - THE DOWNSTREAM CHARACTER
OF A LARGE RIVER SYSTEM

Martin Thoms, Riverine Landscape Research Laboratory, University of New England,
Armidale, Australia.

Three conceptual models have been postulated to explain the downstream character of river
systems. Two highlight linear increases or decreases in bankfull channel character while the
third explains interruptions to this predictable downstream change through tributary influences.
These models were investigated on the Barwon Darling River, one of Australia’s larger dryland
systems, with a catchment area of 700,000 km2 and a river length in excess of 2,500 kms.
Channel morphology of this system was investigated using a dataset of over 800 cross sections
taken along length of the river. A moving window analysis of bankfull cross sectional area
does not support traditional models of a clinal response downstream; rather a series of discrete
large river zones — Functional Process Zones (FPZs) — characterize the downstream pattern. A
suite of multivariate analyses on the bankfull channel morphology data reveal the six FPZs are
associated with a distinct physical character, in terms of size, complexity flow conveyance.
Within each FPZ, there is are strong but variable downstream patterns.

Keywords: Large river system, Downstream behavior, Functional Process Zones

ASSESSMENT OF EXPOSURE TO PSEUDOGYMNOASCUS DESTRUCTANS AND
IMPACT OF ECTOPARASITES IN A BAT COMMUNITY IN NORTHEASTERN
IOWA

*Francis E. Tillman, Jr.%, Gerald L. Zuercher?, and Rasika G. Mudalige-Jayawickrama®.
!Department of Natural & Applied Sciences, University of Dubuque, Dubuque, 1A 52001.

White-Nose Syndrome (WNS), caused by the fungus Pseudogymnoascus destructans (Pd),
continues to expand and impact bat populations across the country. Effigy Mounds National
Monument (EFMO), in northeastern lowa, is at the forefront of the WNS spread across the
continent. EFMO is home to at least seven bat species. In addition to the impacts of WNS, there
may be other factors impacting bat health to be considered. One particularly understudied factor
is ectoparasitism. Little is known about the impact of bat ectoparasites in general or the role
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they might play in the possible transmission of Pd. Studies on parasite-host interaction have
linked ectoparasites to poor physical health, decreased rate of reproduction, and death. In
addition, ectoparasites have been linked to the spread of Pd. Our first goal was to assess the
exposure to Pd by all bat species via Isohelix swabs of the muzzle of captured bats followed
analysis of the isolated DNA. Only two captured bats have exhibited physical signs associated
with WNS; wing damage in both cases. Currently, the exposure rate is ~5%. Our second goal
was to evaluate the ectoparasites found on bats at Effigy Mounds National Monument.
Collections of ectoparasites began in early July and continued through late August, 2016. Of the
seven confirmed bat species known for Effigy Mounds, only Eptesicus fuscus (big brown bats),
Myotis lucifugus (little brown bats), and Myotis septentrionalis (northern long-eared bats)
yielded ectoparasite samples. The most prominent ectoparasites were bat ticks, bat fleas, and
mites which were found on all three species. In addition, a single bat bug was observed on a
female Eptesicus fuscus in late June. Eptesicus fuscus with ectoparasites had significantly
greater body mass than those without. Additional trends are suggestive but not statistically
significant. They include smaller body mass for Myotis lucifugus with ectoparasites compared
to those without and the opposite trend for Myotis septentrionalis. Also, female Myotis
lucifugus were more than twice as likely to have ectoparasites. More data should be gathered to
properly evaluate the impact of ectoparasites on the physical health of host bats.

Keywords: bats, Pseudogymnoascus destructans, White-Nose Syndrome, ectoparasites,

TIMING AND HYDROLOGICAL CONDITIONS ASSOCIATED WITH BIGHEADED
CARP MOVEMENT PAST NAVIGATION DAMS ON THE UPPER MISSISSIPPI
RIVER

Jon M. Vallazzat, Kyle J. Mosel?, Ann L. Runstrom?, James H. Larson®, Neil D. Gillespie®,
and Brent C. Knights!. U.S. Geological Survey, Upper Midwest Environmental Sciences
Center, La Crosse, W1 54603. 2U.S. Fish and Wildlife Service, La Crosse Fish and Wildlife
Conservation Office, Onalaska, W1 54650. 2U.S. Fish and Wildlife Service, Carterville Fish
and Wildlife Conservation Office, Marion, IL 62922.

Range expansion of invasive Silver and Bighead Carp (i.e., bigheaded carps) continues
throughout the major river systems of the central United States. The low-head navigation dams
on these rivers might be restricting their range. Further enhancing the restrictive properties of
these locks and dams by adding deterrents or modifying operating parameters is being
considered. However, little is known about the environmental and operational factors that
influence bigheaded carp passage through these structures. To better understand these factors,
we implanted transmitters into Silver and Bighead Carp in Navigation Pools 16-19 of the Upper
Mississippi River. Fish were tracked passively using a longitudinal array of hydrophones,
along with active tracking by boat. Over 98% of observed passage events occurred during
April-July, which coincides with season, water temperatures and hydrology consistent with
bigheaded carp spawning behavior. This time period is typically characterized by peaks in
annual discharge and associated “open river” conditions. Movement of up to 366 km during 4
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d was observed. Our study demonstrates the relative ease by which bigheaded carps pass low-
head navigation dams on the Upper Mississippi River during high discharge. To effectively
apply deterrent systems for bigheaded carps, managers will need to consider environmental and
operational factors.

Keywords: Asian carp, telemetry, dam passage, Upper Mississippi River, hydrological
conditions

MAPPING ECOLOGICALLY-RELEVANT FLOOD ATTRIBUTES IN THE UPPER
MISSISSIPPI RIVER SYSTEM: DEVELOPMENT AND APPLICATION OF A
SYSTEMIC FLOODPLAIN INUNDATION MODEL

Molly Van Appledorn?, Nathan De Jager®. U.S. Geological Survey, Upper Midwest
Environmental Sciences Center, La Crosse W1 54603.

Inundation dynamics are considered to be a key driver of floodplain ecosystem structure and
function. In the Upper Mississippi River System (UMRS), floodplain inundation is believed to
affect such diverse ecological processes such as sedimentation dynamics, biogeochemical
cycling, population cycles of fishes, and forest succession. Characterizing inundation patterns is
an essential step towards informing management decisions and developing ecological
understanding, yet systematic mapping of ecologically-relevant inundation patterns in the
UMRS has been limited. We present a spatially-explicit floodplain inundation model for the
UMRS and use it to summarize inundation event attributes such as the duration, predictability,
and depth within and among UMRS Pools. Using our results, we highlight potential
applications of the inundation model to inform ecological investigations of floodplain forest
succession, identification of hydrologically sensitive areas, and hydro-geomorphic
classifications. Our results demonstrate the utility of spatially-explicit flood quantifications to
help develop robust, process-based relationships that can inform floodplain ecosystem
management decisions.

Keywords: Flood Regime, GIS, Hydrology, Connectivity
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ASSESSING THE BAT COMMUNITY AND EVALUATING MYOTIS
SEPTENTRIONALIS (NORTHERN LONG-EARED BAT) ROOST SITE HABITAT AT
EFFIGY MOUNDS NATIONAL MONUMENT

*Meagan J. Albon!, Madeleine E. Zuercher?, Francis E. Tillman, Jr.}, and Gerald L. Zuercher®.
!Department of Natural and Applied Sciences, University of Dubuque, Dubuque, IA 52001.
2Department of Integrative Biology, University of California - Berkeley, Berkeley, CA 94720.

Bats are important components in healthy ecosystems. Myotis septentrionalis (Northern Long-
eared Bat) were listed as a Federally Threatened species in April, 2015. Effigy Mounds
National Monument (EFMO) is a nationally-protected park along the Mississippi River in
northeastern lowa that contains diverse topography with lowland and upland forests
interspersed with upland prairie. The park has been the focus of bat monitoring since 2014 and
appears to be important for Myotis septentrionalis as they have been acoustically detected
throughout the park. White-Nose Syndrome (WNS) is a deadly pathogen of bats caused by the
fungus Pseudogymnoascus destructans. Since initial detection in the northeastern United States,
WNS has spread and caused large population declines in many species of hibernating bats
including several of those found at EFMO. EFMO is located at the current edge of disease
spread across the continent from east to west. Spatial and temporal patterns of bat communities
were evaluated by mist-netting multiple locations within the park during 2015 and 2016. Seven
species were captured during 2015 and five species were captured in 2016. Lasionycteris
noctivagans (Silver-haired Bat) and Lasiurus cinereus (Hoary Bat), both migrating species,
were not captured during 2016. One goal was to assess the status of the Federally Threatened
Myotis septentrionalis. Myotis septentrionalis was the second most common species captured in
both years behind Myotis lucifugus (Little Brown Bat). Interestingly, in both years, Myotis
septentrionalis were captured in lowland and upland sites as predicted by net-night effort.
Myotis septentrionalis are thought to use habitat similar to availability. We sought to evaluate
whether female Myotis septentrionalis roost site habitat fits the model of a generalist or whether
any patterns of habitat association exist that might guide the National Park Service with future
management directions. We placed VHF radio-transmitters on eleven female Myotis
septentrionalis during 2015 and 2016 and successfully tracked seven bats to their daytime roost
trees at least once. We located a total of 14 roost sites. At each roost site we assessed
surrounding habitat for comparison against available habitat as determined by a dataset of
randomly determined vegetation assessment locations. We detected no patterns for habitat
variables such as slope, canopy cover, tree density, and average diameter-at-breast-height.
However, average tree height at roost sites was significantly shorter compared to general
available habitat at the park. Our data suggest that female Myotis septentrionalis use roost sites
during summer that generally resemble the available habitat.

Keywords: Bats, Myotis septentrionalis, roost sites, Effigy Mounds
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MICROTOPOGRAPHY OF A BOLTONIA DECURRENS HABITAT ALONG THE
ILLINOIS RIVER

*Amal Alrashedy! and Susan Romano*?. Department of Biological Sciences, Western
Illinois University-Quad Cities. 2Geography Department, Western lllinois University-Quad
Cities, Moline, IL 61265.

The decurrent false aster, Boltonia decurrens (Torr. & A. Gray) Alph. Wood, is a federally
threatened wetland plant found throughout the floodplains of the Illinois River and at the
confluence of the Illinois and Mississippi Rivers near St. Louis, Missouri. B. decurrens
becomes established in areas where bare alluvial soil is available subsequent to flooding during
the growing season. Seeds are distributed by floating on the water surface, contacting the
substrate surface as the water recedes. Interspecific competition is reduced due to the flood
conditions, further contributing to the colonization of B. decurrens. The purpose of this
research is to determine microtopographic characteristics within the floodplain that may refine
our knowledge of B. decurrens ecology. The location of B. decurrens was identified through a
ground field survey on August 10, 2016, in Fulton County, Illinois. Large scale aerial
photography was conducted on September 19, 2016. A polygon delineating the extent of B.
decurrens occurrence was based on RGB color and false color/near infrared texture and color
interpretation. Elevations were extracted from a digital elevation model using ArcGIS 10.4
centered on 50 random points generated within a B. decurrens polygon. For comparison,
another set of 50 random points were selected within a 3m buffer width surrounding the B.
decurrens polygon, of a size similar to the area inhabited by B. decurrens. Preliminary results
indicate that there was no significant difference between the elevation where B. decurrens
occurred and the surrounding area (p=0.32, [12=0.0036). We expect that further research may
indicate that slope is an important factor, causing either pooling or drainage of floodwater
within an area.

Key words: Boltonia decurrens, federally threatened, wetland, Illinois River, microtopography

ASSESSING THE IMPACT OF ASIAN CARP REMOVAL IN THE UPPER ILLINOIS
RIVER ON A NATIVE PLANKTIVORE

Rebekah Anderson?, Seth Love!, Nathan Lederman?, Jason DeBoer?, and Andrew Casper?.
Illinois River Biological Station, Yorkville Substation, Yorkville IL 60560. 2lllinois River
Biological Station, Havana IL 62644.

Bighead (Hypophthalmichthys nobilis) and Silver Carp (H. molitrix) are planktivorous fishes
that have invaded many aquatic systems throughout the Mississippi River Basin. Consequently,
Asian Carp control plans have been implemented to reduce Asian Carp densities and inhibit
expansion. Management plans in the upper Illinois River have focused on preventing the
establishment of Asian Carp populations in the Laurentian Great Lakes through the construction
of an electric fish barrier near Romeoville, IL and intensive contractual harvest. Since 2010,
approximately 2,267 metric tons of Bighead and Silver Carp have been removed. However,
limited information is available on how removal has impacted native fish populations, like
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Gizzard Shad (Dorosoma cepedianum) which are a native planktivore and an important prey for
native sportfishes. We analyzed Long Term Electrofishing data to determine how Gizzard Shad
condition has changed since Asian Carp invasion and removal efforts. We compared Gizzard
Shad relative weight and relative abundance among three periods (pre-establishment, post-
establishment, and removal) using a 2-way ANOVA, with the upper Illinois River as the
treatment group and the lower Illinois River as the control group. Overall, Gizzard Shad
condition decreased in the upper and lower river when Asian Carp invaded, but has increased in
the upper river since contractual removal began. However, Gizzard Shad condition continued to
decrease in the lower river, where no contractual removal occurred. Gizzard shad abundance
also decreased in the upper and lower river when Asian Carp invaded, but has not yet increased
in the upper river since contractual removal began. This information provides support for
current upper Illinois River removal efforts, and we encourage managers in other basins to
investigate similar control efforts to protect important fish populations within their jurisdictions.

Keywords: Invasive species, fisheries management

VALIDATING AGING STRUCTURES IN ASIAN CARP

*Charmayne L. Anderson?, James T. Lamer!, Brent C. Knights?, Jun Wang?®, Levi Solomon?,
and Andy Casper*. 'Department of Biological Sciences, Western Illinois University, Macomb,
IL 61455. 2U.S. Geological Survey, Upper Midwest Environmental Sciences Center, La Crosse,
WI 54602. *Shanghai Ocean University, Shanghai, China 201306. *Illinois River Biological
Station, Illinois Natural History Survey, Havana, IL 62644.

Silver carp (Hypophthalmichthys molitrix) and bighead carp (Hypophthalmichthys nobilis) have
invaded most of the Mississippi River and its tributaries. Although fish age is routinely used to
inform management decisions, aging structures for bighead and silver carp have not been
validated against known-age fish to ensure accuracy and utility. We used known-age fish reared
in Chinese aquaculture and collected from the LaGrange Reach of the Illinois River (tracked
annually from a strong 2014-year class) to validate aging structures from bighead carp and
silver carp. We removed vertebrae, lapillus otoliths, pectoral spines, and postcleithra from each
individual. Each structure was sectioned and prepared accordingly. Annuli were counted and
each annulus will be measured from the focus using Leica SBAPO Stereoscope and measuring
software to determine back-calculated growth. By using both field and aquaculture reared
individuals we will be able to validate several Asian carp aging structures and determine the
most reliable structure for age and growth estimates.

Keywords: Aging, Asian carp, Illinois River, Invasive Species
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DIETARY OVERLAP BETWEEN DIFFERENT SPECIES OF FISH IN
SLACKWATER HABITATS OF A FLOODPLAIN RIVER

*Abbi Chadbourn and Michael Delong. Large River Studies Center, Biology Department,
Winona State University, Winona, MN 55987.

Many large rivers across the globe possess a high diversity of fish. These fish communities are
dominated by fish that feed on either benthic or pelagic invertebrates or a combination of both.
Slackwaters are both variable in their habitat heterogeneity and hydrological connectivity, both
of which influence the diversity and abundance of invertebrate communities. The objective of
this study was to determine the degree of overlap in the diet of three common species of
invertivorous fishes in slackwaters of the Upper Mississippi River. Fish were collected from
three backwater habitats by boat electrofishing, June — July 2015. Three different species of
juvenile fish, (largemouth bass, bluegill, and yellow perch) were preserved and returned to the
laboratory. Stomach contents of these fish were removed and then identified and quantified by
number of prey items per taxon to determine dietary overlap between the three species and of
each species separately across sites. Bluegill consumed a greater number of prey items (11 and
14) at two sites, whereas yellow perch consumed only 4 and 5 prey items. Differences in prey
selected was demonstrated in the low dietary overlap at each site (0.21 and 0.4, respectively).
Only largemouth bass and yellow perch were collected at the third site, with both consuming a
small number of prey items (6 and 4, respectively). Despite the low number of prey consumed,
both species had relatively low dietary overlap (0.4) due to only two common prey. Bluegill
and yellow perch, when compared separately across sites, exhibited low dietary overlaps (range
0.22 - 0.4). This study demonstrates that differences exist both between species occurring in
the same habitat and across habitats. Differences in prey selection between species can be partly
attributed to differences in feeding guilds. An additional factor is differences in invertebrate
community composition and abundance between sites, which are shaped by the
hydrogeomorphic character of slackwater habitats across the riverine landscape.

Keywords: fish, diet, slackwaters, invertebrates, niche

AGE AND GROWTH DEMOGRAPHICS OF ASIAN CARP IN THE UPPER
MISSISSIPPI RIVER

*Cortney Cox, Jim Lamer?, Allison Lenaerts', Greg Whitledge?, Brent Knights®, Kevin Irons®.
YWestern Illinois University. 2Southern Illinois University. 3United States Geological Survey.
*“lllinois Department of Natural Resources.

Fish age and growth can be used to infer density-dependent competition, resource availability,
age at maturity, and habitat suitability. Understanding these dynamics are especially important
when assessing the impacts of invasive species. Bighead and silver carp are invasive species
that have established throughout much of the Mississippi River Basin. Lock and Dam 19 on the
Mississippi River has slowed their upstream migration and delayed their establishment in the
Upper Mississippi River. Aging structures obtained from populations above Lock and Dam 19
allow us to determine growth rates and age at maturity in these recently established and poorly
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understood, low-density populations. Using commercial fishing methods, we have collected
length and weight data from 2695 silver carp and 655 bighead carp. Pectoral spines, post-
cleithra, and vertebrae have been removed from 496 silver carp and 336 bighead carp, 30 fish
per each 50mm size class, to quantify age and growth from bighead carp and silver carp in
pools 16-19 on the Mississippi River.

Keywords: invasive, Asian carp, growth

MISSISSIPPI RIVER FLOODPLAIN SEDIMENTATION: DISTRIBUTION AND
CHANGE IN POOL 18

*Erienne A. Davis® and Dr. Reuben Heinel. Augustana College, Department of Geography,
Rock Island, IL 61201.

Overbank deposition and sedimentation have been identified as key processes for fluvial
geomorphology and river sediment budgets. In the UMR valley, islands and floodplain surfaces
have been shown to be aggrading by about 5mm/yr but little is known about: (1) the spatial
distribution of the sedimentation, (2) factors that influence sedimentation distribution, or (3) the
impact that these sediments have on floodplain habitats and forest conditions. This study
utilizes large-scale historic (1937) and modern (2011) topographic data to map and explain
sedimentation patterns in a 1.4-km long reach of the Mississippi River in Pool 18.
Sedimentation was modeled across the study area using the DEM of difference (DoD) method
which mathematically compares gridded elevation to compute changes in elevation over time.
For the Pool 18 study area, we compared: (1) historic topographic data based on 1937 Plane
Table Maps with (2) modern elevation data from 2011 LiDAR to create a sedimentation depth
map. Using the DoD surface and other spatial data, this study: (1) maps and describes the
spatial patterns of sedimentation between 1937 and 2011 and (2) tests for correlations between
the depth of deposition with other hydrodynamic variables found in the literature. / The DoD
surface reveals a heterogeneous and complex spatial pattern of sedimentation with some areas
accumulating as much as 4.1 meters of sediment in the 74 years (55.4 mm/year). Overall, the
island and low floodplain surfaces increased in elevation by 0.92 meters (12.4 mm/year). A
visual assessment of the sedimentation patterns shows that highest levels of sedimentation have
taken place along stable, non-eroding shorelines while lower rates are found in locations farther
from active channels. The highest rates of sedimentation were found in areas with wing dams
(engineered, channel-training structures). In these areas, new natural levees have replaced low
sandbar surfaces resulting in the high sedimentation depths. The interior areas of Huron Island
received the lowest amounts of sediment accumulating ~0.3 meters of sediment in 74 years (4.1
mm/year). This study also tested for spatial correlations between sedimentation depth and
potential explanatory variables including: (1) distance to active channel and (2) relative
elevations in 1937 and 2011. A significant negative coefficient was detected between
“sedimentation depth” and “distance to channel” while the “1937 elevation” also yielded a
significant and negative correlation coefficient. These findings are in broad agreement with
previous studies and have implications for UMR sediment budgeting, habitat assessments, and
forest management.
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Keywords: Sedimentation, Digital Elevation Model, Plane Table Maps, Mississippi River

ESTABLISHING BASELINE ROTIFER COMMUNITY INFORMATION IN LAKE
PEPIN PRIOR TO INVASION OF PLANKTIVOROUS CARP

Christopher R. Dawald! and Robert M. Burdis*. Lake City Field Station, Minnesota
Department of Natural Resources, 1801 South Oak Street, Lake City, MN 55041.

Rotifers are often a major component in the zooplankton community of river systems. Their
short generation times and ability to function in turbid, turbulent conditions often make them
the most abundant zooplankton taxa in rivers. Rotifers have been shown to be a common prey
item in the diets of invasive bighead and silver carp (Hypophthalmichthys nobilis and molitrix)
on the Illinois and Mississippi rivers. There is very little information available about rotifer
abundance, community composition and seasonal dynamics on the upper reaches of the
Mississippi River where invasive carp have yet to become established. In order to obtain
baseline data, rotifer samples were collected over four years (2012-2015) in Lake Pepin as part
of the routine water quality monitoring effort by the Upper Mississippi River Restoration
(UMRR) program, Long Term Resource Monitoring (LTRM) element. The dominant genera,
Brachionus, Keratella, Polyartha, and Trichocerca were typical of those found in other large
rivers throughout the world. Our results provide insight into rotifer dynamics in Lake Pepin and
the Upper Mississippi River prior to the invasion of bighead and silver carp.

Keywords: rotifers, zooplankton, planktivorous, invasive species, Upper Mississippi River

SEASONAL FISH COMMUNITY CHANGES IN THE NORTH BRANCH OF THE
ROOT RIVER

*Bailey Duxbury. Department of Biology, Winona State University, Winona, MN 55987.

The Root River, a tributary of the Mississippi River in southern Minnesota, contains a variety
of game and non-game fishes. Anecdotal evidence suggests that fish communities in the upper
North Branch of the Root River in Olmsted County can change dramatically throughout the
year. To examine these potential seasonal changes, three randomly selected reaches of the
North Branch upstream of Chatfield, MN, were surveyed by electrofishing during spring
(April), summer (August), and autumn (October), 2016. Across all sites and dates, 1,788
individual fish and 31 species were observed, but only six species (Northern Hogsucker, White
Sucker, Banded Darter, Sand Shiner, Creek Chub, and Longnose Dace) were present at all sites
on all dates surveyed. Sand Shiner, White Sucker, and Creek Chub together represented >62%
of the total fish collected. Smallmouth Bass and Rock Bass were the most common game
species collected, but neither represented >1.5% of the total fish catch. Diversities did not
differ significantly among sites, but they did differ among dates. Principal components analysis
indicated that fish communities at all three sites shifted between seasons in similar ways,
influenced mostly by changing abundances of catostomids, cyprinids, and small percids. Fish
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communities in the upper North Branch demonstrated significant seasonal changes, apparently
the result of migrations associated with spawning, feeding, and other factors.

Keywords: fish community, diversity, IBI, Root River, seasonal migration

THE EFFECTS OF URBANIZATION ON NITROGEN PROCESSING IN URBAN
STREAMS

*Peter Francissen, C. Kevin Geedey, and Michael Reisner. Upper Mississippi Center,
Augustana College, Rock Island, IL 61201.

Urban stream syndrome is described as the deterioration of stream health in an urbanized
watershed and is associated with the loss of ecosystem services, which in turn degrades
downstream environments. One key symptom of the urban stream syndrome is reduced
processing of inorganic nitrogen. Previous research suggests that as urbanization increases and
water quality decreases, the uptake length (Sw) of inorganic N increases. This indicates that the
stream is increasing the export of N downstream compared to in situ incorporation of N into the
ecosystem. We measured uptake length (Sw) of NO3, using a pulse addition method, along 8
different reaches located within an urban watershed in Rock Island, IL that drains into the Rock
River. The sites were chosen to represent varying levels of urbanization throughout the
watershed. We found evidence of significant nitrogen uptake along stretches at six of the eight
sites we tested, indicating some level of ecosystem services are still being performed in this
watershed in spite of the urban setting. We also wanted to see if background concentrations of
nutrients or pollutants impacted nitrogen uptake. We predicted that higher background pollutant
levels would increase the uptake length; however we found no such correlation. Our key
finding was evidence of N uptake occurring across an urban watershed which differed from
most research done on this topic.

Keywords: Stream Ecology, Urbanization, N Processing, Nutrients, Pollutants

LARVAL FISH MONITORING IN THE UPPER MISSISSIPPI RIVER POOLS 8-13:
SURVEYS FOR EMERGING POPULATIONS OF ASIAN CARPS IN NOVEL
HABITATS

Mark Fritts!, and Ann Runstrom?®. *US Fish and Wildlife Service, La Crosse Fish and Wildlife
Conservation Office, Onalaska, W1 54650

Evaluation of population and reproductive dynamics of Asian Carps in the Upper Mississippi
River (UMR) provides timely detection of new spawning events, can identify novel spawning
and nursery habitats, and allows managers to formulate effective strategies for controlling
emergent populations. The primary objectives of this monitoring program are to evaluate Asian
Carp reproduction (egg, larval, and juvenile densities) and recruitment patterns in the Upper
Mississippi River Watershed. A secondary objective of the proposed program is to monitor
larval fish and egg production of native fishes. Monitoring eggs and larvae using
ichthyoplankton tows was conducted at 28 fixed-locations in the UMR approximately every 2
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weeks during summer 2016. 5,242 larval and juvenile fish and 3,659 eggs were collected in 240
ichthyoplankton tows conducted between 11 May and 31 August 2016. In the laboratory, eggs
and larvae were separated from detritus, counted, and preserved for vouchering and, if
necessary, genetic identification. Initial visual evaluations of larval and juvenile fishes did not
identify any Bighead or Silver Carps in the samples, but these identifications will be verified
via molecular techniques during spring 2017. Yearly monitoring of larval fish and egg drift in
the Upper Mississippi River and its tributaries offers opportunities to explore the reproductive
habits of fishes aside from Asian Carps. Additionally, these data allow development of a
baseline, pre-invasion estimate of native fish production/recruitment in rivers where Asian
Carps have likely not yet established robust reproductive populations.

Keywords: Asian Carp, Larval fish, ichthyoplankton

MONITORING FINE PARTICULATE MATTER (PM2.50 IN DUBUQUE COUNTY,
IOWA

*Jalee L. Frommelt?, Adam R. Hoffman!, and David E. Koch?. tUniversity of Dubuque,
Department of Natural and Applied Sciences, Dubuque, 1A 52001.

Reduced air quality from particulate pollution was identified as a priority in a recent Dubuque
Community Health Needs Assessment and Health Improvement Plane (CHNA-HIP).
Particulate matter is a known source for many health problems, including lung and heart
disease. Fine particulate matter (PM2.5) was measured in the Dubugue City region and close
proximity areas including Asbury, Durango, Key West, and the Swiss Valley Park Area. The
main focus of the study was to locate point source locations of high concentrations of PM2.5.
The collected data is intended to improve decision-making and increase community education
in regards to air quality issues related to Dubuque. The results showed low average spatial
quantities of PM2.5, however, certain activities like construction work or mowing grass
increased levels.

Keywords: air quality, pm2.5, landscape

HOOP NET RETENTION RATES FOR MINNESOTA RIVER FISHES
*Brian Glasow. Department of Biology, Winona State University, Winona, MN 55987.

The effectiveness of equipment used for assessing fish populations in large rivers is important
to various state and federal agencies. Specifically, Channel Catfish and Flathead Catfish in the
Minnesota River are very important species for the Minnesota Department of Natural Resources
(MN DNR) because of strong interest from recreational anglers. The MN DNR uses large hoop
nets to assess populations of these catfish species, fishing them overnight in various river
sections. This project was designed to examine the retention rates of hoop nets (17 total; 16 feet
long, 7 hoops from 4.0 to 3.25 feet in diameter, 2-inch stretch mesh) left overnight with known
numbers and sizes of catfish and other species inside the nets during late June 2016. Initial
catch rates averaged 8 fish/net set (SD = 4 fish), with catfish representing 86% of the total
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catch. The overall retention rate for all fishes was 77%, with 80% (80 of 101 fish) of Channel
Catfish and 73% (11 of 15 fish) of Flathead Catfish retained. All Common Carp (5 fish) and
50% of Freshwater Drum (6 of 12 fish) were retained. Retention of Flathead Catfish was not
related to fish size, but size did affect retention of Channel Catfish: 70% of fish <400 mm total
length retained versus 93% of fish >400 mm retained. Several factors (e.g., size of openings,
presence of predatory turtles, muskrat or beaver problems) could have influenced fish retention
rates. Hoop nets may require some modifications to make them more efficient at retaining fish
of all sizes.

Keywords: Minnesota River, channel catfish, flathead catfish, hoop nets, retention rate

THE EFFECT OF HYDROLOGICAL CONNECTIVITY ON INVERTEBRATE
COMMUNITY COMPOSITION IN SLACKWATER HABITATS OF A FLOODPLAIN
RIVER ECOSYSTEM

*Kirsten L. Granstrom-Arndt, and Michael D. Delong. Large River Studies Center, Biology
Department, Winona State University, Winona, MN 55987.

Hydrological connectivity of slackwater habitats to channels of floodplain rivers is a critical
driver of the organization of many aquatic communities. Characteristics pertaining to the
duration, frequency, and magnitude of connections of rivers to slackwater habitats are
recognized as factors that influence benthic invertebrate composition. The purpose of this study
was to determine what attributes of short-term hydrological connectivity define the composition
of benthic invertebrate communities in floodplain lakes and backwaters of a floodplain river.
Six slackwater habitats in the Upper Mississippi River between Minnesota City, MN and
Trempealeau, WI were studied late June — early August 2016. Invertebrates were collected at
three locations within each site using dipnets. They were later identified to the lowest practical
taxonomic level and counted for determination of relative abundance. Hydrological data
spanning a period 1 yr prior date of sampling was used to define seven connectivity variables.
BIOENYV results indicated that the minimum number of days a habitat was hydrologically
connected best explained differences in community composition. The same analysis using
presence/absence data (which taxa are present within a habitat) revealed a strong influence of
maximum duration a habitat was disconnected (r = 0.527) on which taxa were present. This
study indicated there are specific measures of connectivity that shape community composition
of benthic invertebrates in slackwaters. Evidence suggests, however, that connectivity has a
greater influence on which taxa are present and not the abundance of taxa comprising the
invertebrate community.

Keywords: Benthic invertebrates, hydrological connectivity, floodplain lakes, backwaters,
community
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MONITORING THE SOURCE AND QUALITY OF THE CITY OF DUBUQUE'S
STORMWATER OUTFLOW

*Bobbi Jo M. Helgemoe?, Adam R. Hoffman?. *University of Dubuque, Department of Natural
and Applied Sciences, Dubuque, 1A 52001.

This research takes a look at the storm-water systems that line the streets and detention basins
of Dubuque that carry water from rainfall events to the river. During dry periods where there is
no rainfall we would expect these outfall areas to be dry, however they are not. Any water in
the system at this time would be coming from any of three different sources: sanitary sewer
leakage/cross connection, illegal human dumping, or a natural water source. The purpose of this
research was to: 1) determine the frequency and concentrations of illicit discharges and sanitary
leaks in Dubuque's storm water system and, 2) discover the point sources of discharges and
leaks, and 3) find a way to mitigate the identified pollution sources to ensure water quality
protection. / In order to determine if an outfall had significant runoff that was not due to rain,
samples were only taken seventy-two hours or more after any rainfall event. A sample of the
outflow water was taken and tested for Escherichia coli and optical brighteners, along with
other standard water testing parameters. Any sample that tested positive for either optical
brighteners or Escherichia coli was noted for further analysis by the city for a disconnect in the
system.

Keywords: water quality, Dubuque, storm-water, E. coli

ENVIRONMENTAL GEOCHEMISTRY OF SURFACE AND GROUNDWATER IN
STREAMS: THE STUDY OF AN URBAN WATERSHED IN ROCK ISLAND,
ILLINOIS

*Sierra Kindley, Dr. Jeffrey Strasser, Dr. Kevin Geedey, and Dr. Michael Reisner. Augustana
College, Rock Island, IL 61201.

The objective of this research project is to compare levels of arsenic (As), mercury (Hg), lead
(Pb), and selenium (Se) in surface and alluvial groundwater in a highly urbanized watershed in
Rock Island, Illinois. The study consisted of 10 sampling sites located on tributaries
characterized by some degree of remnant riparian forest zone. Piezometers were installed to a
depth of 1m adjacent to the stream where access allowed. Surface and groundwater samples
were collected biweekly during the months of June, July, and August 2016. A X-Ray
Fluorescence Spectrometer (XRF) was used to test each sample individually for levels of As,
Hg, Pb, and Se. Levels of As were consistently the highest among the four tested metals,
followed by Se, Pb, and Hg. At the majority of the sites, levels of all four metals routinely
exceeded both the acute and chronic aquatic life standards. There is no general pattern present
between the amounts of metals in samples from neighboring sites within the watershed, nor is
there a correlation between metal levels in the surface and groundwater samples collected from
the same site. Preliminary analysis has found no relationship between surface and groundwater
metal concentrations and known predictors of downstream water quality at the watershed level,
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including percent impervious surface and land use. Our findings suggest that metal
concentrations are likely dependent on site-specific conditions and near-channel levels of
disturbance. Future research will focus on quantifying these factors at each of the sampling sites
to determine the factors that may cause elevated levels of certain metals at sites in the
watershed.

Keywords: urban, watershed, water quality, metals

LARVAL FISH COMMUNITY SURVEY OF POOLS 19, 18, AND 17 OF THE UPPER
MISSISSIPPI RIVER

*Boone M. La Hood?, James T. Lamer?, Allison W. Lenaerts!, Kevin S. lrons?. /1. Alice L.
Kibbe Field Station, Department of Biology, Western Illinois University, Macomb, IL 61455/
2, Division of Fisheries, lllinois Department of Natural Resources, Springfield, IL 62702

We used quadrafoil light traps to sample and monitor larval fish recruitment in Pools 19, 18,
and 17 of the Upper Mississippi River. These traps are illuminated with chemical light sticks
and exploit the positively phototactic swimming behavior of post-yolksac larval fish and are
effective for sampling both native and invasive fish species. We began deploying traps when
water temperatures reached 17°C and continued sampling until water temperatures again fell to
below 17°C. Weather permitting, 12 traps were deployed each night for 4 days a week and
allowed to fish for at least 1 hour. We targeted woody, vegetated, and coverless habitats in
backwater areas with little to no flow. All of the organisms collected in the traps were
preserved in a formalin fixative or 95 percent ethanol and brought back to the lab for sorting
and identification. In addition to assessing the community composition of native fish species
we also looked for evidence of invasive fish species recruitment.

CARBON AND NITROGEN STABLE ISOTOPE COMPARISON BETWEEN MANTLE
AND FOOT TISSUES OF AMBLEMA PLICATA AND FUSCONAIA FLAVA OVER A
RANGE OF HABITATS FROM MISSISSIPPI R. POOL 2, LAKE ST. CROIX, AND
THE ST. CROIX RIVER

*Toben Lafrancois?, Andrea Fritts?, Brent Knights?, Byron Karns®. *Northland College,
Ashland, W1 54806. 2U.S. Geological Survey, Upper Midwest Environmental Sciences Center,
La Crosse, WI 54603. 3National Park Service, St. Croix National Scenic Riverway, St. Croix
Falls, W1 54024.

Unionid mussels are a key taxa for stable isotope studies of aquatic food webs, often acting as
the baseline for tracking long term changes or serving as the primary pelagic integrator in
mixing models. Sampling mussels can be labor intensive and invasive to the animal, making
non-lethal and less invasive sampling methods attractive. We sampled tissue from two common
mussel species in the Mississippi and St. Croix Rivers in 2013 and 2014. Foot and mantle
tissues were taken from Amblema plicata and Fusconaia flava collected by divers from main
channel, side-channel, and backwater locations from Mississippi R. Pool 2 (St. Paul, MN), Lake
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St. Croix (Prescott, WI), and the St. Croix R. up to Norway Point (Stillwater, MN to
Grantsburg, W1). Paired tissue samples from each individual were analyzed for d15N and d13C.
Over these locations, d15N values ranged from 5.83 to 12.63 per mil and d13C ranged from -
29.36 to -33.33 per mil. There were very strong correlations between tissue types for both
isotopes over both species (A. plicata, n = 73 R? = 0.9668 for d15N, R? = 0.9521 for d13C; F.
flava, n = 87, R? = 0.9545 for d15N, R? = 0.9339 for d13C). We conclude that the tissue source
and extraction technique that is least stressful to the mussels should be used for C and N stable
isotope analysis as the signatures between these compartments appear to be comparable. Longer
term studies would be required to determine if there are differences in isotope retention and
turnover rates between the two tissue types, but the strength of the correlations here suggest
they are similar.

Keywords: stable isotopes, food web methodology, Unionidae

UNDERSTORY DIVERSITY AND COMPOSITION DRIVES CARABID
ASSEMBLAGES

Tierney Brosius!, Michael Reisner?, Dianna Schultzt. Augustana College, Rock Island, IL
61201. Presented by: *Victoria Lason and *Daniel Herrera

Fire suppression has nearly eliminated fire as a disturbance in temperate deciduous forests.
Lack of fire is transforming these ecosystems through a positive feedback loop termed
mesophication: cool, damp, shady conditions become continually more favorable for a few
mesophytic species, while deteriorating for diverse array of heliophytic ones. Disturbances
caused by urbanization fragment and degrade remnant forests. In urban settings, human
management (or lack thereof) is often a dominate driver of succession. Carabid diversity,
understory vegetation, patch size, patch connectivity, and permeable surface area were all
examined in multiple forest plots in Rock Island and Moline. The result of this research adds to
our understanding of how mesophication and urbanization interact to influence forest
ecosystem composition and structure at two trophic levels-plant understory and carabid beetle
communities.

Keywords: Urbanization, Mesophication, Invasive Species, Carabid Beetles

REPRODUCTIVE POTENTIAL OF SILVER AND BIGHEAD CARP IN THE UPPER
MISSISSIPPI RIVER

*Allison Lenaertst, James Lamer?, Cortney Cox*, Alison Coulter?, Kevin Irons®. \Western
Illinois University, Macomb, IL 61455. 2Southern Illinois University, Carbondale, 1L 62901.
3Illinois DNR, Springfield, IL 62702.

Invasive silver carp (Hypophthalmichthys molitrix) and bighead carp (H. nobilis) are abundant

throughout most of the Mississippi River Basin and are very prolific spawners. Abundance of

these species in the Upper Mississippi River above Lock and Dam 19 is lower than in other

invaded areas of the Mississippi River Basin. Understanding the reproductive potential (i.e.,
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gonadalsomatic index (GSI) and fecundity) of these low density, poorly understood populations
Is important to inform Asian carp management in the Upper Mississippi River. We examined
and compared GSI of silver carp (n=470) and bighead carp (n=200) among pools 17-20 of the
Mississippi River. Eggs samples were taken from the anterior, middle, and posterior of one
ovary from silver (n=105) and bighead (n=56) to examine fecundity. There is not a significant
difference between anterior, middle, and posterior samples among pools. Total egg count is not
significantly different between pools indicating that data can be pooled. Silver carp have an
average of 811 eggs per gram (sd=128.581, se+24.595), and bighead carp have of 465 eggs per
gram (sd=140.292, se+36.744) across all pools. GSI is not significantly different between pools
for bighead carp females or silver carp males. Bighead male GSI is significantly different
between pools 17 and 18 (P=0.028) and between pools 18 and 19 (P=0.004). Female silver carp
GSl is significantly differently different between pools 17 and 19 (P=0.0207), pools 17 and 20
(P=0.002), and pools 18 and 20 (P=0.006).

Keywords: Reproduction, Asian Carp, Upper Mississippi River

PRELIMINARY RESULTS OF FISH COMMUNITY COMPOSITION AT THE
NATURE CONSERVANCY’S: EMIQUON NATURE PRESERVE WATER CONTROL
STRUCTURE

Olivea M. Mendenhall, Andrya L. Whitten!, and Andrew F. Casper®. lllinois River Biological
Station, Illinois Natural History Survey, Havana, IL 62644.

We evaluated basic water quality parameters and fish community composition on both side of
the water control structure at the Emiquon Nature Preserve (Emiquon). This structure controls
Emiquon’s connection to the Illinois River near Havana, Illinois. The goal of this study is to
determine if there is a difference in water quality and fish community composition on either
side of the water control structure when the structure is operational compared to non-
operational. Collecting this information will be useful in determine if and what species of fish
are attempting to egress Emiquon through the water control. At this point in the study, we are
still collecting baseline information. Here we report one year of sampling data. We sampled
fishes using daytime pulsed-DC electrofishing at three sites following the Long Term Resource
Monitoring protocols on either side of the water control structure, in Emiquon and the Illinois
River simultaneously. Sampling was conducted once when the water control structure was
operational and once when the structure was non-operational with three electrofishing runs each
(n=12). In total, we sampled 250 fish comprising 10 species in Emiquon and 174 fish
comprising 21 species in the Illinois River. The differences in fish community composition on
either side of the structure is mainly driven by environmental factor. As we proceed, we plan to
further evaluate the fish community composition on either side of the water control structure,
examine inter-annual variability, as well as, assess fish movement through the structure.

Keywords: Illinois River, Emiquon, water control structure
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THE EFFECTS OF URBANIZATION ON LEAF BREAKDOWN RATES IN A ROCK
ISLAND WATERSHED

*Skylar Monahan!, Morgan Anderson?, Ryan Johnson!, Dr. Kevin Geedey?, and Dr. Michael
Reisner® 3. LAugustana College Environmental Studies Department, Rock Island, IL 61201-
2296. 2Augustana College Biology Department, Rock Island, 1L 61201-2296. 2Upper
Mississippi Studies Center, Rock Island, IL 61201-2296.

The ability of streams to break down leaves is widely used as an indicator of a stream’s
functional health. In typical assessments of stream health, structural factors such as pH,
nutrients, turbidity, toxic chemicals, etc. are used to judge a stream’s health but functional
indicators take into account the ability of streams to fulfil ecosystem services. In this study, we
use leaf decomposition rates to assess the functional health of streams in an urban watershed in
Rock Island IL. A previous study measured decomposition rates at six sites that were
categorized by chloride levels. The current study assesses decomposition more broadly among
twelve sites. The sites were characterized by similar levels of discharge, stream order,
temperature, and pH. Sugar maple (Acer saccharum) and Red Oak (Quercus rubra) leaves
were collected shortly after abscission and were then weighed, packaged in mesh bags (5g per
bag), and deployed in situ for periods of two and four weeks. Mesh bags were then removed,
dried, and weighed so mass loss and leaf decomposition rate could be calculated. Preliminary
findings suggest that decomposition rate at the fastest decomposing site was roughly three times
that of the lowest site. At two weeks, decomposition rates vary significantly across the
watershed (ANOVA, p < 0.001). Our previous findings suggested that differences in leaf
decomposition rates were likely caused by lower levels of macroinvertebrate diversity
associated with high chloride levels from urban stormwater runoff. In this study, we intend to
correlate rates of decomposition to water quality parameters including chloride, family biotic
index, pH, nutrient levels, and total suspended solids, as well as other watershed characteristics
including upstream land use and the amount of near-stream impervious surfaces, to examine if
these patterns hold across the watershed.

Keywords: leaf decomposition, streams, watershed

PHYSICAL HABITAT COMPLEXITY AS A DRIVER OF TROPHIC
ORGANIZATION OF FISH COMMUNITIES IN SLACKWATER HABITATS OF A
FLOODPLAIN RIVER

*Jacob D. Nemgar and Michael D. Delong. Large River Studies Center, Biology Department,
Winona Stat University, Winona, MN 55987

Physical complexity of slackwater habitats of large floodplain rivers has the potential to
influence the composition of fish communities, including the makeup of feeding guilds.
Conceptually, greater physical complexity of a habitat should provide access to a broader range
of food resources and provide refugia to avoid predation. The objective of this study was to
examine how physical complexity of slackwater habitats of the Upper Mississippi River affects
the organization of communities into feeding guilds. The study was done at six sites in a section
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of the river between Minnesota City, MN and Trempealeau, WI. Fish were collected by boat
electrofishing in nearshore areas for 5 - 10 min (multiple runs done within each slackwater) or
by fyke nets, depending on accessibility. Fish were identified, weighed, and measured before
returning them to the water. Eight different feeding guilds were identified across the six sites.
There was a strong relationship between the measures of physical complexity and community
composition based on feeding guilds. Physical factors accounting for this relationship were
elongation, maximum length, and the water surface elevation at which a habitat connects to a
channel (commence-to-fill). The general pattern indicated that both diversity and the number of
guilds decreased as elongation decreases. Additionally, diversity of guilds decreased as
frequency of hydrological connection decreased. Differences in guild community composition
between habitats was most influenced by abundance of general invertivores, benthic
invertivores, and inveritivore/piscivores. In conclusion, this study indicates that physical habitat
complexity has a strong influence on the number and abundance of fish feeding guilds in
slackwater habitats. Greater physical complexity should provide additional niches and
mesohabitats within slackwater habitats, thereby promoting greater number of guilds and
diversity within communities. The importance of commence-to-fill suggests hydrological
factors interact with physical characteristics in shaping the organization of feeding guilds.

Keywords: feeding guilds, physical complexity, habitat heterogeneity, floodplain lake,
connectivity

ESTIMATING BROWN TROUT POPULATIONS AT UNIMPROVED SITES ON
GARVIN BROOK: 2015 VERSUS 2016

*Ryan Pellow. Department of Biology, Winona State University, Winona, MN 55987.

The purpose of this study was to estimate and compare populations of Brown Trout at three
unimproved sites on Garvin Brook, Winona County, MN, during fall 2016. Trout were
collected from each, 100-m-long stream site using a backpack electrofisher and multi-pass
removal sampling, and fish were measured (cm total length) to determine abundances of three
age groups: young-of-year (YOY), yearling, and adult. Total fish population estimates for the
three sites ranged from 97 to 161 (0.19 to 0.34 fish/m2) in 2016. YOY trout comprised the most
abundant age group present at each site. Population estimates in 2016 were 38-59% lower than
2015 estimates for the same sites. Most of the decline between years resulted from significantly
fewer YOY during 2016. Yearlings and adults were more abundant at the middle site than at
upstream or downstream sites during both years. Overall, Brown Trout populations in Garvin
Brook varied between years, with the differences caused mostly, but not entirely, by fluctuating
year-of-young populations.

Keywords: brown trout, population estimation, trout stream
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AQUATIC MACROINVERTEBRATE DIVERSITY WITHIN AN URBANIZED
GRADIENT

*Brittany Poynor !, Kevin C. Geedey !, Tierney Brosius *, Michael Reisner !, Tara Cullison ?,
and Kelsey Self 1. tAugustana College, Rock Island, IL 61201.

In urban areas, the amount of impervious surface and storm water infrastructure has altered
natural streams and riparian areas, ultimately degrading their functionality. Urban development
decreases water quality, which in turn, changes the aquatic insect community.
Macroinvertebrates within urban streams are susceptible to habitat change, some being more
tolerant than others to pollutants. Low levels of development (upstream impervious surface
levels of 5-10% at watershed level), can eliminate or reduce many pollution intolerant native
macroinvertebrate families. However, there is very little, if any, understanding of how
incremental levels of urbanization above these thresholds influences the remaining
macroinvertebrate communities. In this a study, we assessed the integrity of the
macroinvertebrate community using the Family Biotic Index (FBI) and the percent of
macroinvertebrates that were within the low pollutant tolerant families Ephemeroptera,
Plecoptera, and Trichoptera (%EPT) within an urbanization gradient (0-51.% upstream
impervious surface) in Rock Island, IL. The study area consisted of 21 sampling sites located in
an urban watershed characterized by at least some remnant natural riparian stretches. Within
these stretches, multiple habitats were sampled, including rocky, sandy, mud, clay, and woody
environments. We also collected water quality approximately every three weeks for the
following parameters: TDS, Specific Conductivity, DO%, Cl, PO4, NH4, NH3, Discharge (Q),
pH, temperature, and BOD. We used Arc-Gls and available geospatial data to calculate
potential predictors of FBI including: the % impervious surface, % impervious surface within a
5m buffer around the stream (proxy for hydrologically connected surfaces), and % land cover
upstream of each sampling site. We evaluated relationships using linear regression in SPSS. /
The FBI ranges from 3.25 to 8.75, indicating excellent to very poor water quality, respectively.
Two sites showed very poor water quality, nine poor, thirteen fairly poor, four fair, two good,
three very good and one excellent. The %EPT ranged from 0 to 1 across the watershed. FBI
and %EPT were positively related to stream discharge (regression, p-value =0.001; R? =-0.548,
and p-value =0.000; R? =0.589, respectively). FBI and %EPT were not related to any of the
other water quality parameters or predictors (P-values > 0.05). These findings suggest that the
integrity of the remnant macroinvertebrate communities is driven strongly by changes in the
hydrologic regime. Most of the low discharge sites in our study area are characterized by
extreme flashiness in response to storm events.

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

THE ROLE OF PHYSICAL HABITAT COMPLEXITY IN SHAPING DIVERSITY OF
BENTHIC INVERTEBRATE COMMUNITIES IN RIVERINE LANDSCAPES

*Haley Rafferty and Michael Delong, Large River Studies Center, Biology Department,
Winona State University, Winona, MN 55987.
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The diversity of invertebrates is an important indicator of ecosystem health and is a critical part
of ecological processes in river ecosystems. Habitat heterogeneity is acknowledged as an
important determinant of diversity and taxa richness. Often lacking in efforts to delineate this
relationship is how different geomorphic factors come together to form the physical complexity
of habitats. Floodplain lakes are in a unique ecological situation due to their periodic connectivity
to river channels. The goal of this study was to determine the relationship between the physical
complexity of slackwater habitats and biodiversity of aquatic benthic invertebrates within the
landscape of the Upper Mississippi River. Invertebrates were collected at six sites in late June to
early August 2016 between Trempealeau, WI and Minnesota City, MN. Habitats sampled
included floodplain lakes and backwaters. Measures of physical habitat complexity were
generated using Google Earth Pro. Invertebrates were collected with dip nets at each site. We
found that the physical variables circularity ratio, elongation, commence-to-fill, and maximum
length accounted for 89% of variation in community composition between sites. Analysis of
similarity revealed that community composition differed significantly between habitats. Taxa
accounting for most of the differences between habitats were: Oligochaeta, Hyalella azteca,
Chironomidae, Gammarus facsciatus, and a taxon unique to each habitat. This study suggests
that attributes of physical habitat complexity are key drivers in the taxa present and the abundance
of invertebrate communities. The relationship is driven by multiple geomorphic factors which
collectively establish the template for physical complexity of a habitat through greater availability
of habitats and niches.

Keywords: geomorphology, connectivity, benthic invertebrates, habitat complexity, slackwaters

SPATIAL PATTERNS WITHIN FRESHWATER MUSSEL BEDS IN THE UPPER
MISSISSIPPI RIVER.

Patricia Ries, Nathan De Jager, Teresa Newton, and Steve Zigler. U.S. Geological Survey,
Upper Midwest Environmental Sciences Center, La Crosse, W1 54603.

Occurrence of Unionid mussels is often clustered, but a useful definition of these “beds” is
lacking because little is known about their scale or structure. We recently assessed spatial
patterns of native mussels in the Upper Mississippi River using data from large-scale (i.e., >300
m) systematic mussel surveys. That study suggested that multiple mechanisms might contribute
to spatial structure in mussel distributions, and a nested or hierarchical sampling might provide
improved information for conservation purposes. Currently, we are assessing spatial patterns in
the mussel distributions at finer scales to address information gaps, and evaluate the variation
and scale of patchiness. Using existing datasets with quantitative sampling from within a
mussel bed (i.e., < 300 m scale), we quantified spatial patterns of both adult and juvenile
mussels using Moran’s I. Next, we identified any statistically significant spatial clusters within
the bed using a hot spot analysis. Successful restoration efforts for native mussels will benefit
from knowledge of where these aggregations occur, where the highest density areas are, and
how they are spatially structured. Quantifying the spatial patterns of mussels across a range of
scales will lead to more informed habitat restoration efforts to benefit mussels.

Keywords: Mussel bed, spatial patterns, hotspots, scale
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METHYLMERCURY CONTAMINATION IN THE LOWER FOOD WEB OF AT-RISK
MINNESOTA RIVERS

*Phoenix A. Rogers, Marissa C. Despins, Khadel Akindolire-King, and Kristofer R. Rolfhus.
River Studies Center, University of Wisconsin-La Crosse, La Crosse, W1 54601.

Methylmercury (MeHQ) is a potent and bioaccumulating neurotoxin for both humans and
wildlife, with most exposure through the consumption of fish. The Minnesota Pollution Control
Agency has recently identified five Minnesota Rivers (Kettle, St. Louis, Roseau, Thief, and
Vermillion) that exhibit exceptionally high fish mercury levels. We are investigating the lower
food webs of these "High-5" rivers relative to a low fish-Hg control (Mustinka River), to test
the hypothesis that aqueous MeHg concentrations are controlling bioaccumulation into higher
trophic positions (benthic invertebrates, small fish, and predatory fish). Here we report our
findings for 0.45-um filtered water, seston (suspended particles), periphyton (attached algae),
benthic invertebrates, and small preyfish for the High-5 Rivers and Mustinka River compared to
regional western Great Lakes averages. Rivers were characterized by sampling locations along
the main stem and main sub-watershed tributary inflows between May 2015-June 2016. River-
averaged MeHg levels in filtered water ranged between 0.13-0.65 ng/L (mean£SE: 0.34+0.06
ng/L) for the High-5 rivers, compared to the Mustinka control (0.076 ng/L) and the regional
average (0.065 ng/L). Each of the High-5 rivers were indeed statistically higher in MeHg
concentration than the regional and Mustinka averages (ANOVA, p<0.05), while the Mustinka
control did not differ from the regional average. Methylmercury in seston ranged between 1.2-
3.3 ng/g (mean 2.2+0.3 ng/g) in the High-5 rivers, compared to the Mustinka River (0.6 ng/g)
and the regional average (1.2 ng/g). For periphyton, the High-5 rivers ranged from 1.7-12 ng/g
(mean 6.2+1.5 ng/g), relative to the Mustinka (5.0 ng/g) and the regional average (2.4 ng/g).
The High-5 Rivers were not statistically different in MeHg content compared to the regional
values for seston and periphyton. Our results suggest that elevated aqueous MeHg levels (and
the physical/chemical factors that produce MeHg) do exhibit control on bioaccumulation in
riverine systems where high fish-Hg is observed.

Keywords: toxicology, methylmercury, trophic positions, bioaccumulation

MISSISSIPPI RIVER ISLAND AND FLOODPLAIN TREE ECOLOGY

*Nicole M. Schmitt?, David E. Koch!. *University of Dubuque, Department of Natural and
Applied Sciences, Dubuque, 1A 52001.

We conducted a study of vegetation on Mississippi River flood plains areas to see if there is a
difference between the island vegetation and mainland vegetation in what are otherwise areas
with the same type of interaction with river flood water. This study was conducted on 9-mile
island in Pool 12 of the Mississippi River and the Mines of Spain State Park also along Pool 12.
All measured plots were point-quarter plots. For each plot we recorded tree species, height,
DBH and tree density. The vast majority of trees recorded in both areas were Silver Maple, but
we found that there is higher tree species diversity in the mainland plots. In other aspects the
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two different areas were similar to each other. In terms of river ecology, river islands are similar
to adjacent mainland regions, but may contain lower vegetative diversity.

Keywords: vegetation, floodplain, silver maple, ecology

MISSISSIPPI RIVER TURTLE ECOLOGY ON 9-MILE ISLAND IN POOL 12,
SUMMER 2016

*Amy K. Shook?, David E. Koch?. 'University of Dubuque, Department of Natural and
Applied Sciences, Dubuque, 1A 52001.

The Mississippi River system has a complex set of habitats. At 9-mile island in Pool 12 of the
Upper Mississippi River there is a complex set of habitats that turtles occupy. Students at the
University of Dubuque trapped turtles and looked at some of the variations in turtle species
distributions in some of those habitats. Turtles were caught using hoop nets, marked, and
returned. The majority of turtles captured were in backwater habitats, with Common Snapping
Turtles (Chelydra serpentina) being the most common species. Population levels were lower
than previous years. Overall species richness was 5 with a Shannon’s Diversity Index of 1.49,
and evenness of 0.86. In addition, almost half of all turtles caught were adolescent or juvenile
turtles.

Keywords: turtle, ecology, diversity

THE ONTOGENETIC DIET SHIFTS OF BLUE CATFISH USING STABLE
ISOTOPES

*Ashley L Stanley!, James T Lamer?, Mark W. Fritts?, Andrew F. Casper?, Katie Mainor?,
Devon Oliver®, Neil Rude*, Greg Whitledge®. 'Kibbe Field Station, Western Illinois University.
2US Fish and Wildlife Service La Crosse, WI. 3lllinois River Biological Station, lllinois Natural
History Survey. *Southern Illinois University

Blue catfish are predatory fish native to the Mississippi River Basin and valued as an economic
and ecological resource. Traditional diet studies are limited by spatial and temporal variation,
empty stomachs and lethal or invasive techniques. Here, we use stable isotopes to test for
ontogenetic diet shift in blue catfish (Ictalurus furcatus). We followed fishing tournaments
from Pool 20 to Memphis, Tennessee on the Mississippi River, received catfish samples from
LTRMP monitoring in pool 26 and received samples from Southern Illinois University’s LTEF
sampling. At each tournament we weighed and measured blue catfish and biopsied a 6 mm
muscle plug. The biopsy plugs were dried in a 100°C oven then ground into a fine powder. The
samples were sent to Southern Illinois University’s stable isotope lab for analysis with a mass
spectrometer. We found that blue catfish are consuming similar diet items across all locations
sampled. Blue catfish did not shift to just a piscivorous diet, but shifted to a higher variety of
diet items at 200mm. Juvenile catfish are possibly gape limited to macro-invertebrates,
whereas adults are likely opportunistic and consume the most energy efficient prey source. In
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the future we will compare these results with extracted stomachs from commercial fishermen,
as well as catfish diet data from other projects.

Keywords: stable isotopes, blue catfish, diet study

NUTRIENT DYNAMICS IN CATFISH CREEK, A MISSISSIPPI RIVER TRIBUTARY

*Trenton D. VanEgtern!, Adam R. Hoffman®. *University of Dubuque, Department of Natural
and Applied Sciences, Dubuque, 1A, 52001.

Water quality sustains ecological processes that support native biota such as fish and bird
populations, aquatic vegetation and the overall health of wetlands and aquatic ecosystems alike.
Water quality is closely linked with to the surrounding land use. Human activities impact
watersheds and waterways on a scale that varies both temporally and spatially. Water quality
research typically focuses on nutrient loading and contamination, especially with nitrogen and
phosphate, which play a role in increasing algae. Increased algae can lead to the eutrophication
of water bodies. Sites in the Catfish Creek Watershed in lowa with differences in land usage
(agricultural and urban) were sampled for nitrogen and phosphates. Spatial analysis was used to
determine if there were any threshold exceedances, according to EPA standards. Nitrate and
phosphate analysis showed a difference in concentrations between agricultural and urban
landscapes. These concentrations can have impacts on the aquatic organisms which, in turn,
affects the entire ecosystem. The implications regarding the impacts on plant, animal and
human communities will be discussed.

Keywords: water quality, nitrogen, phosphorus

TEMPORAL PATTERNS OF INVERTEBRATE COMMUNITY COMPOSITION
BEFORE AND AFTER HYDROLOGICAL CONNECTIVITY OF LARGER RIVER
SLACKWATER HABITATS

*Allie E. Weippert, Michael D. Delong, Large River Studies Center, Biology Department,
Winona State University, Winona, MN 55987.

Hydrological variability is a major determinant of invertebrate community composition in
floodplain rivers. Large magnitude flood pulses connect slackwaters and induce changes in
abundance within benthic invertebrate communities as well as removal of nutrients, vegetation,
debris, and biota. This study examined the influence of hydrological variability on benthic
invertebrate community composition of slackwater habitats in the Upper Mississippi River
between Minnesota City, MN and Trempealeau, WI. A flood pulse occurred in mid-August
2016 following the collection of benthic invertebrates at four sites. Each site had been selected
a priori based on their short-term connectivity for the purpose of examining hydrological
influences on community composition. The sites were resampled following the event. Benthic
invertebrates were collected using dip nets. Invertebrates were later sorted, identified, and
counted in the laboratory. Examination of results indicated hydrologic variability did not
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account if differences abundance of benthic invertebrates, but did influence which taxa
comprise the community after the flood pulse. In addition, community composition differed
from before and after the flood pulse. Comparison of invertebrate community composition prior
to the flood pulse against short-term measures of hydrological connectivity demonstrated a link
between community composition and connectivity. Minimum duration of connection of a
habitat and water temperature accounted for 53% of variation in the composition of the
community prior to the flood pulse. We propose that hydrological connectivity is a critical
driver of invertebrate community composition in slackwater habitats for floodplain rivers. The
lack of a strong correlation to measures of connectivity following the flood pulse may reflect
the homogenization across habitats resulting from disturbance created by the flood pulse. In
contrast, the decoupling of habitats from channels for extended periods, as was the case for
samples taken prior to the August pulse, promotes the establishment of communities derived
from the inherent characteristics of slackwater habitats.

Keywords: invertebrate, disturbance, slackwaters, connectivity

DISTINGUISHING INTRODUCED AND NATURALLY-REPRODUCED GRASS
CARP IN THE UPPER MISSISSIPPI RIVER USING OTOLITH STABLE ISOTOPE
RATIOS

Greg Whitledge. Center for Fisheries, Aquaculture, and Aquatic Sciences, Southern Illinois
University, Carbondale, IL 62901.

Grass carp Ctenopharyngodon idella are widely distributed in the Mississippi River basin, but
are less common upstream of Pool 12 on the Mississippi River. Grass carp are established in the
Illinois River and downstream sections of the Mississippi River, but whether natural
reproduction is occurring in the upper portion of the Upper Mississippi River is unclear.
Possession of Grass carp Ctenopharyngodon idella is not permitted in Minnesota or Wisconsin;
illegal introductions represent another potential source of Grass carp to this section of the
Mississippi River basin. Stable oxygen and carbon isotope analyses of otoliths from diploid,
adult Grass carp collected from Minnesota and Wisconsin sections of the Upper Mississippi
River basin during 2013-2015 were used to assess occurrence of natural recruitment and illegal
introductions. Otolith core 6180 and 813C data to date indicate a mixture of aquaculture-origin
and wild fish. Aquaculture-origin fish were all captured upstream of Lock and Dam 2. Wild
Grass carp included individuals that originated in the Upper Mississippi River and fish that
originated in downriver tributaries. Results suggest that preventing establishment of Grass carp
in the upper portion of the Upper Mississippi River will require efforts to prevent introductions
and movement of fish from downriver.

Keywords: Grass carp, stable isotopes, otoliths
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TRACKING CHANGES IN RIVERINE FISH ASSEMBLAGES IN RESPONSE TO
DISTURBANCE

Andrya L. Whitten, Jason A. DeBoer, Daniel K. Gibson-Reinemer, and Andy Casper. Illinois
Natural History Survey, Illinois River Biological Station, Havana, IL 62644.

Multivariate statistics are commonly used by ecologists to study spatial and temporal
community dynamics to better inform management decisions. Since these methods are a
universal tool to analyze data, it is important to assess their effectiveness using long-term
datasets in well-studied systems. The objectives of this study were to evaluate the ability of
nonmetric multidimensional scaling (NMDS) to identify trends in Illinois River fish
communities exposed to major disturbances, and to determine the trajectory (i.e., directional or
non-directional) of the fish communities in multivariate space over time. We used a long-term
electrofishing monitoring dataset (1957-2013) from six pools of the Illinois River to evaluate
the effect of two major disturbances on the fish communities: the Clean Water Act of 1972
(CWA) and the Asian carp’s establishment in the lower Illinois River in 2000. Temporal
changes in fish communities were evident in NMDS ordinations. Fish communities had less
interannual variability in community composition and abundance after the 1980s following the
enactment of the CWA, with greater variability in the upper river (i.e., reaches 3-5) than the
lower river (i.e., reaches 6-8). Less variability in fish communities was observed after
establishment of the Asian carps in the lower river (2001-2013) compared to pre-1980s. The
trajectory of fish communities was directional in multivariate space for each pool with no return
to an original state; the upper river had greater directional movement than the lower river. The
observed lag time in response to these disturbances is attributed to the time needed for these
events to be represented in fish communities. Overall, the NMDS depiction of fish communities
over time in the Illinois River proved to be a first step in a multivariate approach by visually
framing data in complex systems. Implementing the use of NMDS ordinations on long-term
data sets can guide researchers and managers to logical additional steps in analysis or
conclusion.

Keywords: Multivariate statistics, Illinois River, Long-term monitoring
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MISSISSIPPI RIVER RESEARCH CONSORTIUM
TREASURER’S REPORT — SUBMITTED BY NEAL D. MUNDAHL

1 MARCH 2017

Accounts as of 30 June 2014
Accounts as of 30 June 2015

Transactions, 1 July 2015 to 30 June 2016

INCOME
2016 Registration and dues
2016 Raffle/silent auction proceeds
Interest

Total

EXPENSES

2016 meeting (Radisson)

2016 Proceedings

2016 Awards

2016 Student Travel awards

2016 Raffle costs

Meeting momento

2016 Keynote expenses and honoraria
Total

Accounts as of 30 June 2016

Transactions, 1 July 2016 to 1 March 2017

INCOME
Interest
Total
EXPENSES
Website host (Go-Daddy — 3 years)
Total

Accounts as of 1 March 2017

Accounts

Checking account
Savings account
Total
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$14,234.80
$15,448.98

14411.55
1621.00
6.05

16038.60

10896.46
754.22
196.00
875.00
325.00
362.74

0.00

13409.42

$18,078.16

3.03

3.03
414.12
414.12
$17,667.07
11621.91

6045.16
17667.07



MISSISSIPPI RIVER RESEARCH CONSORTIUM, INC
2017 BUSINESS MEETING AGENDA

Radisson Hotel, La Crosse, Wisconsin

1. Call to Order

2. President's Report

e Acknowledgments

e Approval of the 2016 Minutes and Proceedings

e 2017 attendance/participation growth information

e National History Day Winner, Vikram Ailiani, will receive Claflin Award
Certificate for his documentary entitled: “Purging a Poison; Defending the Earth:
The Madison DDT Hearing.”

e Additional awards

3. Treasurer's Report - Neal Mundahl

4. Old Business
e Amendments to bylaws
e Future Meeting Dates
-April 25-27, 2018 La Crosse, W1 — 50" Anniversary
-April 24-26, 2019 (La Crosse, WI)

5. New Business

Executive board nominations
Election of officers

Passing of the Presidency
Other new business

6. Adjournment
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2016 BUSINESS MEETING MINUTES

The 2016 annual business meeting was called to order by President Michelle Bartsch at
11:15 a.m. on Friday, April 29th. Shelly thanks everyone for their attendance at the meeting,
and also thanked all those who helped put the meeting on, including the Board of Directors,
presenters, registration desk and all of the sponsors of the raffle. She referred to the minutes of
the 2015 business meeting in the proceedings book, and made a motion that those be approved
by the membership, motion was seconded and minutes were approved.

Roger Haro was then called to the podium and presented the Tom Claflin Award to
Cameron Larson a middle school student and recognized her for her project.

Michelle Bartsch then recognized and presented each of the student travel award winners
with a certificate. Checks had already been distributed to each of the recipients from Neal
Mundahl, treasurer.

Michelle reported that the best student poster award went to Alisha Saley with a score of
45.8 out of 50. The best student platform presentation award went to Tyler Ham with a score of
47.3 out of 50.

Michelle then acknowledged our keynote speaker and presented John Chick with an
appreciation award for his keynote address, and acknowledged the appreciation of the group that
he stepped in to give a keynote presentation on very short notice.

Susan Romano was called to the podium and she presented the Friend of the River
Award to Neal Mundahl for his outstanding contributions to the river, science and the
Consortium, as Treasurer since 1994. Neal accepted the award.

Neal Mundahl presented the Treasurer’s Report for June 30, 2014 — June 30, 2015 which
was in the Proceedings. Things are going fine with our finances since we raised the registration
rate for 2014, it has helped to balance the budget and allow us to continue on with our annual
conference.

Michelle Bartsch made a motion to approve the Treasurer’s Report and a member
seconded, and the Treasurer’s Report was approved.

April Burgett was called to the podium to notify the membership of a change in the
Bylaws of the MRRC. She reported that during phone conference calls, it was noted that the
election process for the Vice President position in 2014 was well received by the membership,
and that all members of the Board of Directors would like to continue with an election that
included bio’s and ballots for voting at the annual conference. In order to facilitate this
procedure, the wording of the Bylaws had to be changed to remove wording allowing
nominations from the floor at the annual business meeting. The new wording to the Bylaws will
be as follows:

Under Article 6: Meeting of Membership in Section 6.01: The fourth sentence shall now
read: “The Board of Directors shall be elected from those individuals nominated by the
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Nominating Committee.” The wording “and those nominated from the floor with prior consent
of the nominee.” shall be removed.

This change will allow for any member of the MRRC to send nominations to the Board
of Directors in advance of the annual meeting, and will also allow the Board of Directors to
contact nominated individuals to get their consent, as well as a bio and photograph so that a
ballot may be created for any office which is up for election, thereby allowing preparation of
ballots to be made in advance and an election to be help during the annual meeting of the
Consortium.

Michelle Bartsch noted that next year the conference will be held in La Crosse,
Wisconsin at the Radisson April 26-28, 2017 and the contract for that meeting has been
executed by the ExCom with the Radisson. She also noted that the 2018 meeting dates are April
25-27, and that it is worded in the Bylaws that for special circumstances or event years, the
meeting location can be changed if unanimously voted on by the membership. The 2018
meeting is the 50th annual and the Board of Directors is open to ideas and discussions for
alternative meeting locations and venues.

Michelle Bartsch passes the Presidency to Gretchen Gerrish. Gretchen presents thanks
and an award to Michelle for her service as President.

Gretchen Gerrish indicated that we had a record high number of registrations this year
with 162 registered and a large number of talks, which reflected shorter presentation times so
that we could fit all submitted talks into the conference.

In New Business: Gretchen presents information about April Burgett and her
contributions before and during the conference with organization, preparation and working the
registration and main desk for the conference. Her service is greatly appreciated and very much
needed in order to make the conference run smoothly. She presents two slides that list the duties
and responsibilities of that role which could receive a title of: On-Site Conference Coordinator.
April has been serving in this position for five years, and Gretchen recommends that this
position be made into a permanent position on the MRRC Board of Directors. Eric Strauss
inquires about the length of the position and indicates that it should be longer than a one year
term. There is institutional knowledge that is extremely valuable for this position to be a longer
term. A discussion ensued about how long the term of the position would be and it was noted
by Mike DelLong that it may be a position that could be terminated or ended by the discretion of
the Board of Directors or the person who holds said office. April agreed and indicated that she
would like to continue serving in that role on the Board of Directors and at the conference for at
least another five years. April also indicates that it is a two person job during the conference.
The desk is extremely busy with on site registrations, check-ins, folks asking questions, issuing
judge packets and accepting completed judge forms, entering judge forms into a spreadsheet,
administering the election and selling raffle tickets, as well as helping out with the raffle and
taking pictures for the conference. It cannot be done by one person, and she may not always be
able to bring an extra person to the conference to help her as On-Site Conference Coordinator.
A motion was made to make a new position on the Board of Directors for On-Site Conference
Coordinator, that was seconded and the motion carried. April accepts the position.
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Gretchen indicated that online registration and abstract submission went fairly well this
year. It was the first year for online submission of abstracts. There were some issues with
people who registered directly through Paypal and didn’t use the registration form, so their
information was not captured in the Qualtrix online form, so we will need to address that and fix
the issue before next year’s registration form goes on the website.

Gretchen talks about the suggestion from members for a retiree’s rate for registration to
the annual meeting. A suggestion was made that we put in an option for retirees for a 50%
discount of full professional rate, which would be $45.00 for early registration and $60.00 for
late registration. Gretchen makes a motion and Romano seconds, and the motion carries. 2017
conference will have a retiree rate option on the Paypal.

April Burgett takes the podium to convey the raffle proceed information. This year’s
raffle was extremely successful and brought in record proceeds. The full amount of raffle ticket
sales were $1,621.00, and we spent $325.00 on the kayak at Current Designs, making our total
profit from the raffle $1,296.00 which will allow us to award up to five student travel
scholarships to the 2017 MRRC meeting.

Gretchen thanked all of the individuals who assisted in putting on the meeting, including
Eric Strauss for his work on the website, Andy Casper for all of his involvement and
coordination with the scheduled keynote speaker Dave Strayer, Neal for his work on online
registration and Paypal, and Patty and Michelle for all their work on the raffle. It was a big, full
schedule with record attendance that maxed out the Radisson this year.

Gretchen discusses the 50th anniversary meeting, and asks that if members have input on
where the meeting could be held as far as a new location and venue, to please bring that to the
Board of Directors, with some sort of budget and plan similar to the numbers we currently spend
at the Radisson. All of the details regarding the cost of the annual meeting are in the Treasurer’s
Report which can be found in the back of each of the Proceedings from every year of the MRRC
meetings. Ken Lubinski asks about the possibility of the change for the 50th, and Gretchen
replies that it could be moved to a new town, or to a new venue, or we could simply make it
special by adding a different activity or social or banquet, possibly on the water to the schedule,
and if anyone would like to discuss specifics to please contact any member of the Board of
Directors. The Board is open to proposals.

The meeting was adjourned at 11:53 a.m.
Respectfully Submitted,
April M. Burgett, Secretary MRRC, 2013-2016
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CONSTITUTION OF THE
MISSISSIPPI RIVER RESEARCH CONSORTIUM, INC.

ARTICLEI. NAME AND OBJECT

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

2. The objective of this organization shall be:

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

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

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

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

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

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

ARTICLE 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.
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ARTICLE I1l. MEMBERSHIP AND DUES

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

The constitution or the by-laws of the MRRC may be amended by an affirmative vote of two-
thirds of the eligible voting members present at the annual meeting.

BYLAWS OF THE MISSISSIPPI RIVER RESEARCH CONSORTIUM, INC.

ARTICLE I: NAME, PURPOSE AND DUTIES

1.1 Incarnation

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

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

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

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

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

(@) 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.
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(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 2: OFFICES

2.1 Principal and Business Offices

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

2.2 Registered Office

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

ARTICLE 3: OFFICERS AND BOARD OF DIRECTORS

3.1 General Powers, Responsibility, and Number

The business and affairs of the corporation shall be managed by its Board of Directors. It shall
be the responsibility of the Board to carry out the objectives of the organization and to jointly
organize, hold and reside over the annual meeting. The Board of Directors of the corporation
shall consist of an elected president, vice-president, secretary and treasurer. Effective at the
2016 annual business meeting, the membership voted that a new member of the Board of
Directors be added and will hold the office of Conference Coordinator.

3.2 Election and Terms of Officers

Each Board member will be elected for a two year term after the 1991 election. In odd
numbered years, a treasurer and vice-president will be elected with at least one being a
representative of either a state or federal agency. In even numbered years, a secretary and a
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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. The office of Conference Coordinator will be an indeterminate term, and may
be terminated at the discretion of the Board of Directors or the Conference Coordinator with
adequate notice to the Board of Directors and/or the Coordinator.

3.3 Removal From Office

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

3.4 Meetings

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

3.5 Notice Waiver

Notice of such meetings of the Board of Directors shall be given by written or verbal notice
delivered personally, by phone, mailed, or given by email to each member of the board at such
address or telephone number the member shall have designated with the secretary, not less than
ten (10) days, or a number of days to be decided by the Board, prior to such meeting. The
attendance of a director at a meeting shall constitute a waiver of notice of such meeting, except
where a director attends a meeting and objects to the transaction of any business because the
meeting is not lawfully called or convened. Neither the business to be transacted at, nor the
purpose, or any regular or special meeting of the Board of Directors need be specified in the
notice or waiver.

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

3.7 Conduct of Meetings
The president and in his or her absence a vice-president and in their absence, any director
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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.

3.8 Vacancy

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

3.9 Executive Director of the Corporation
The Board may retain and compensate and give directives to an executive officer. Said
executive director shall not be considered as a member of the Board of Directors.

3.10. Duties of Officers

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

In addition, the president shall:

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

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

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

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

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

The vice-president shall:

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

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

(c) Perform such other duties as delegated by the president.
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The secretary shall:

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

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

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

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

The treasurer shall:

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

(b) Supervise the preparation of the annual budget,

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

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

The conference coordinator shall:

(a) Prepare the name badges for all registered participants of the annual
meeting,

(b) Prepare judging packets for judges of platform and poster
presentations,

(c) Collect completed judging forms, enter scores and keep spreadsheet of
scores for best poster and best platform presentation,

(d) Organize and set up the registration desk, check registrants in for the
meeting and process on-site registrations,

(e) Prepare ballots and ballot box for the annual elections,

(f) Administer the election at the registration table and count ballots,

(9) Process the order for the annual pint glasses with custom artwork,

(h) Oversee the set-up and tear-down of the poster sessions,

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

3.11 Student Representative on Board of Director

The student representative on the Board of Directors shall be a one-year appointed position to
provide a student’s perspective to the consortium. The student representative shall serve as a
point of contact for all undergraduate and graduate student consortium members and shall also
assist with the preparation of the meeting proceedings and organization of the conference. A
new representative shall be appointed at each year’s board meeting by the new Vice President.
The primary criterion for selecting the student representative shall be if the student plans to
attend the next annual meeting (e.g., an undergraduate junior or a senior entering a graduate
program). The position will first be offered to the student who wins the award for best student
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oral presentation, given that the above criterion is met, and next offered to the student who
wins the best student poster award if the above criterion is not met. If neither award winner
is eligible or willing to serve as student representative, the Vice President will use her/his best
judgment to select the student representative.

3.12 Other Assistance to Acting Officers

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

ARTICLE 4: MEMBERSHIP AND DUES

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

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

ARTICLE 5: COMMITTEES

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

5.2 Other Committees

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

ARTICLE 6: MEETING OF MEMBERSHIP

6.01 Annual Meeting

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

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

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

6.01c. Special symposia - The Board of Directors may advertise and assemble special
symposia within the annual conference program with the following limitations: a)
symposia shall not be scheduled concurrently with standard conference sessions; b)
symposia shall not exceed %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.

6.1 Special Meetings

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

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

ARTICLE 7: AMENDMENTS
7.01 By The Membership

These Bylaws may also be altered, amended or repealed and new Bylaws may be adopted by
the Board of Directors by affirmative vote of two-thirds (2/3rds) of the members present at a
meeting at which a quorum is in attendance.
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PAST RECIPEINTS OF THE MISSISSIPPI RIVER RESEARCH

CONSORTIUM FRIEND OF THE RIVER AWARD

Friend of the River

Calvin R. Fremling

Thomas O. Claflin

Pamela Thiel

Richard V. Anderson

Ronald G. Rada

Marian E. Havlick

Carl Korschgen

Ken Lubinski

Neal Mundahl

Organization
Winona State University
University of Wisconsin-La

Crosse

U.S. Fish & Wildlife Service

Western Illinois University

University of Wisconsin-La
Crosse

Malacological Consultants,
La Crosse, Wisconsin

USGS, Columbia
Environmental Research
Center, Columbia, Missouri

USGS, Upper Midwest
Environmental Sciences
Center, La Crosse, Wisconsin

Winona State University

Year

1992

1993

1997

1998

1999

2008

2009

2012

2016

Meeting Presenter

24th

25th

29th

30th

31st

40th

41st

44th

48th

Neal Mundahl
Ronald G.
Rada

Terry
Dukerschein

Michael A.
Romano

Terry
Dukerschein

Brian Ickes
Roger Haro
and Jim
Wiener
Susan

Romano

Susan
Romano
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PAST MEETINGS AND OFFICERS OF THE

MISSISSIPPI RIVER RESEARCH CONSORTIUM, INC.

Meeting Year

Location

President

1st

2nd

3rd

4th

5th

6th

7th

8th

9th

10th

11th

12th

13th

14th

15th

1968*

1969

1970

1971

1972

1973

1974

1975

1976

1977

1978

1979

1980

1981

1982

1983

St. Mary's College, Winona, MN

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

Quincy College, Quincy, IL

No Meeting

Monmouth College, Monmouth, IL

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

Loras College, Dubuque, 1A

Ramada Inn, La Crosse, WI

Radisson Hotel, La Crosse, WI

No Meeting
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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 Vanderford

Board of Directors

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




16th

17th

18th

19th

20th

21st

22nd

23rd

24th

25th

1984

1985

1986

1987

1988

1989

1990

1991

1992

1993

Radisson Hotel, La Crosse, WI

Radisson Hotel, La Crosse, WI

Radisson Hotel, La Crosse, WI

Univ. of Wisconsin-La Crosse, La Crosse,

Wi

Univ. of Wisconsin-La Crosse, La Crosse,

Wi

Holiday Inn, La Crosse, WI

Island Inn, La Crosse, WI

Holiday Inn, La Crosse, WI

Holiday Inn, La Crosse, WI

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

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

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

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

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

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

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

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

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

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



26th

27th

28th

29th

30th

31st

32nd

33rd

34th

1994

1995

1996

1997

1998

1999

2000

2001

2002

Holiday Inn, La Crosse, WI

Holiday Inn, La Crosse, WI

Holiday Inn, La Crosse, WI

Holiday Inn, La Crosse, WI

Yacht Club Resorts, La Crosse, WI

Yacht Club Resorts, La Crosse, WI

Radisson Hotel, La Crosse, WI

Radisson Hotel, La Crosse, WI

Radisson Hotel, La Crosse, WI
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Dr. Teresa Naimo

Dr. Mark Sandheinrich
Mr. Charles Theiling
Dr. Neal 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



35th

36th

37th

38th

39th

40th

41st

42nd

43rd

2003

2004

2005

2006

2007

2008

2009

2010

2011

Radisson Hotel, La Crosse, WI

Radisson Hotel, La Crosse, WI

Radisson Hotel, La Crosse, WI

Radisson Hotel, La Crosse, WI

Radisson Hotel, La Crosse, WI

Grand River Center, Dubuque, 1A

Radisson Hotel, La Crosse, WI

Radisson Hotel, La Crosse, WI

Radisson Hotel, La Crosse, WI

76

Mr. Jeff Arnold

Dr. Michael Romano
Mr. Jim Fischer

Dr. Neal Mundahl

Dr. Michael Romano
Dr. Mark Pegg

Mr. Jim Fischer Dr.
Neal Mundahl

Dr. Mark Pegg

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

Dr. Michael Delong
Dr. John Chick

Mr. Lynn Bartsch
Dr. Neal Mundahl

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

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

Dr. Roger Haro
Dr. Greg Sass

Dr. Susan Romano
Dr. Neal Mundahl

Dr. Greg Sass

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

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



44th

45th

46th

47th

48th

2012

2013

2014

2015

2016

Radisson Hotel, La Crosse, WI

Radisson Hotel, La Crosse, WI

Radisson Hotel, La Crosse, WI

Radisson Hotel, La Crosse, WI

Radisson Hotel, La Crosse, WI

Dr. Susan Romano
Dr. Nathan De Jager
Dr. Eric Strauss

Dr. Neal Mundahl

Dr. Nathan De Jager
Dr. Eric Strauss

Ms. Nerissa Michaels
Dr. Neal Mundahl

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

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

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

49th

2017

Radisson Hotel, La Crosse, WI

Dr. Gretchen Gerrish
Ms. Patty Ries

Ms. April Burgett
Dr. Neal Mundahl
Mr. Mark Fritts

* 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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T.0.C. Fishing Rods

Sanborn Canoe Company

Buzzard Billy’s

Digger’s Sting Restaurant

The Pearl Ice Cream Parlor

Jules’ Coffee House

Blue Heron Bicycle Works

Great River Popcorn and Ice Cream
Illinois River Biological Station
Final Destination Calls — Rick Hardy
Qdoba

Finnottes Nut & Chocolate shop

Big Boar BBQ

Raffle Donations Provided by:

Michelle Bartsch Becky Kreiling
Andy Casper Michael Romano
Tom Claflin Pam Thiel

Jason DeBoer Brent Knights
Nate De Jager Ken Lubinski
Mark Fritts Jennie Sauer

81



