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PLATFORM PROGRAM SCHEDULE

THURSDAY, APRIL 25, 1996
Registration (Mississippi Room)
(* Indicates Student Presenter)

SESSION | - OVERVIEW
(MODERATOR: MARK SANDHEINRICH)

WELCOME AND INTRODUCTION: Mark Sandheinrich, President
FORECASTING THE FUTURE GIVEN CURRENT MANAGEMENT
PRACTICES AND USE. Robert L. Delaney

SURFICIAL SEDIMENT CHARACTERISTICS IN POOLS 4 AND 8 IN
THE UPPER MISSISSIPPI RIVER. James T. Rogala

A DATA CLEARINGHOUSE FOR THE UPPER MISSISSIPPI RIVER
SYSTEM... PROVIDING PUBLIC ACCESS TO ECOLOGICAL
INFORMATION. Norman W. Hildrum and Linda E. Leake

SESSION Il - INVERTEBRATES
(MODERATOR: SANDRA BREWER)

INFESTATION OF DREISSENA POLYMORPHA ON LARGE
PROSOBRANCH SNAILS IN THE OHIO RIVER. *Kim S.
Greenwood, James E. Alexander, Jr., and James H. Thorp
GENETIC VARIATION IN DREISSENA SPP. POPULATIONS IN
POOLS 19 AND 20 OF THE MISSISSIPPI RIVER. *N. Carol
Krumanocker, Brian L. Sloss, Richard V. Anderson and Michael A.
Romano

THE OCCURRENCE AND AGE STRUCTURE OF ZEBRA MUSSEL
POPULATIONS IN POOL 19, MISSISSIPPI RIVER. *Melissa
Morgan, Jill S. Cougill and Richard V. Anderson

THE DYNAMIC NATURE OF BENTHIC COMMUNITIES OF
SHALLOW CHANNEL BORDER HABITATS IN POOL 19,
MISSISSIPPI RIVER. *Bob Kennedy and Richard V. Anderson
BREAK

SESSION Iil - FISH
(MODERATOR: ROBERT HRABIK)

LABORATORY FEEDING TRIALS WITH BOWFIN: SUNFISH
CONSUMPTION IN SIMULATED MACROPHYTE BEDS AND PREY
PREFERENCES. *Christina M. Melnytschuk and Neal D. Mundahl
USE OF LOWER MISSOURI RIVER SCOUR HOLES AS FISH
NURSERY AND THE INFLUENCE OF CONNECTIVITY. *John
Kubisiak and David L. Galat
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11:20 AM

11:40 AM

12:00 PM

01:20 PM

01:40 PM
02:00 PM

02;20 PM

02,40 PM

03:00 PM

03:20 PM

03:40 PM

FISH MOVEMENT THROUGH DAMS ON THE UPPER MISSISSIPPI
RIVER. *Scott R. Marecek and Joseph H. Wlosinski

A TEST OF AN ASPECT OF THE FLOOD-PULSE CONCEPT OF
RIVER ECOLOGY BASED ON A MODEL OF FISH GROWTH.
*Andrew D. Bartels, Steven J. Gutreuter, Mark B. Sandheinrich
LUNCH (On Your Own)

SESSION IV - THE GREAT FLOOD
(MODERATOR: JAMES FISCHER)

EFFECTS OF 1993 FLOOD ON POOL 26; A GEOGRAPHIC
INFORMATION SYSTEM ANALYSIS. Thomas W. Owens and Yao
Yin

FLOODING AND FOREST SUCCESSION IN AN OPEN STRETCH
ON THE REGULATED UPPER MISSISSIPPI RIVER. Yao Yin
IMPACTS OF THE 1993 FLOOD ON THE MISSISSIPPI AND
ILLINOIS RIVERS. David TaWei Soong

BREAK

SESSION V - BIRDS
(MODERATOR: EILEEN KIRSCH)

AVIAN MONITORING AND SPRING MIGRATION RESPONSE TO
THE 1993 FLOOD ON MARK TWAIN NATIONAL WILDLIFE
REFUGE. Kelly J. McKay, James P. Quinlivan, and Michael S.
Bornstein

THE IMPORTANCE OF NATURAL TREE CAVITIES FOR NESTING
BY WOOD DUCKS IN ILLINOIS. Aaron P. Yetter, Christopher S.
Hine, and Stephen P. Havera

A REVIEW OF 15 YEARS OF ISLAND NESTING MALLARD
STUDIES, CONCENTRATING ON POOLS 7 & 8, UPPER
MISSISSIPPI RIVER. John F. Wetzel, John S. Nelson and Douglas
R. Mroch

BIRD SPECIES RICHNESS AND ABUNDANCE IN BLUFF AND
FLOODPLAIN FOREST HABITATS OF THE UPPER MISSISSIPPI
RIVER WATERSHED. Knutson, Melinda G. , and Erwin E. Klaas

04:00-06:00 POSTERS AND SOCIAL

06:00-09:00 BARBEQUE
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FRIDAY, APRIL 26, 1996

SESSION VI - MUSSELS
(MODERATOR: K. DOUGLAS BLODGETT)

A 1994 SURVEY FOR UNIONID MOLLUSKS FROM THE
HEADWATERS OF THE ROOT RIVER SYSTEM, SOUTHEASTERN
MINNESOTA, TO THE MISSISSIPPI RIVER. Marian E. Havlik
TEN YEARS OF SURVEY DATA OF THE LOWER AND MID
CHIPPEWA RIVER BASIN. Terry Balding, Dan Kelner, and Derrik
Duchesneau

MUSSEL POPULATIONS IN POOL 15 OF THE UPPER MISSISSIPPI
RIVER: A DECADE OF CHANGES, 1985-1995. Scott D. Whitney,
K. Douglas Blodgett, and Richard E. Sparks

HIGH STREAM TURBIDITY MAY COMPROMISE FRESHWATER
MUSSELS' ABILITY TO ATTRACT FISH. Mark C. Hove

BREAK

SESSION VII. - MEDLEY
(MODERATOR: MARK ENDRIS)

POPULATION DYNAMICS OF THE FINGERNAIL CLAM IN FOUR
BACKWATER LAKES OF POOL 9, UPPER MISSISSIPPI RIVER.
Jim Eckblad, Jim Lee, Anne Timm, and Eric Merten
RELATIONSHIPS AMONG FLOW, WATER DEPTH, SEDIMENT
TEXTURE, AND FINGERNAIL CLAM DENSITIES. Randy Burkhardt
HABITAT USE AND MOVEMENT OF PADDLEFISH IN THE UPPER
MISSISSIPPI RIVER. Steven Zigler, Michael Dewey, Brent Knights,
Mark Steingraeber, and Ann Runstrom

HABITAT UTILIZATION BY THE PALLID STURGEON
(SCAPHIRYNCHUS ALBUS) IN THE MIDDLE MISSISSIPPI RIVER:
PRELIMINARY OBSERVATIONS. Robert J. Sheehan, Roy C.
Heidinger, Paul S. Wills, Michael Schmidt, and Greg Conover.
BUSINESS MEETING

LUNCH AT THE HOLIDAY INN (Concourse)

SESSION VIil - ZEBRA MUSSELS
(MODERATOR: MICHELLE BARTSCH)

ESTABLISHMENT AND DISPERSAL POTENTIAL OF DAPHNIA
LUMHOLTZI IN THE ILLINOIS RIVER. James A. Stoeckel, K.
Douglas Blodgett, Lori Camlin, and Richard E. Sparks

ZEBRA MUSSEL IMPACTS ON THE POTAMOPLANKTON: THE
DIFFERENTIAL ROLES OF ADULT MUSSELS AND VELIGERS.
J.D. Jack J.H. Thorp, and A.F. Casper.



01:40 PM FACTORS AFFECTING ZEBRA MUSSEL (DREISSENA
POLYMORPHA) RECRUITMENT: SEASONAL THRESHOLDS IN
LARGE RIVERS. Andrew F. Casper, R. Brent Summers, Tim
Sellers, James H. Thorp and James Alexander

02:.00PM CHANGES IN ZEBRA MUSSEL DENSITIES IN THE UPPER
MISSISSIPPI RIVER: 1995 UPDATE. David C. Beckett, B. Will
Green, and Andrew C. Miller

02:20 PM GROWTH OF A LARVAL FISH (PIMEPHALES PROMELAS) IS
SIGNIFICANTLY REDUCED BY THE PRESENCE OF ZEBRA
MUSSELS AND TURBULENCE. W. B. Richardson, L. A. Bartsch,
and M. B. Sandheinrich

02240 PM BREAK

SESSION IX - HABITAT
(MODERATOR: MELINDA KNUTSON)

03:00 PM EFFECTS OF A DRAWDOWN ON VEGETATION IN POOLS 24, 25,
and 26. Joseph H. Wlosinski, James T. Rogala, Thomas W. Owens,
Laura L. Carnal, Kenneth Dalrymple and Dave Busse

03:20 PM  ESTIMATING THE EXTENT OF SUITABLE WINTER HABITAT IN
OFF-CHANNEL AREAS OF THE UPPER MISSISSIPPI RIVER
SYSTEM. David M.Soballe and James T. Rogala

03:40 PM  ISLAND CONSTRUCTION AS A RESTORATION TECHNIQUE IN
THE UPPER MISSISSIPPI RIVER: FROM ARTIFICIAL ISLANDS TO
SEED ISLANDS. Robert F. Gaugush, Jon Hendrickson, David
Soballe, and Aaron Buesing

04:00PM  ADJOURNMENT



POSTER PRESENTATION SCHEDULE
Thursday, April 25, 1996
04:00-06:00 PM

(* Indicates Student Presenter)

EPIZOIC ORGANISMS OF UNIONID MUSSELS IN CHANNEL BORDER
HABITATS OF POOL 19, MISSISSIPPI RIVER. Richard V. Anderson and
Jennifer Eichelberger

DISTRIBUTION OF GIS DATA THROUGH THE INTERNET . Lynne Arndt,
Dave Bergstedt and Carol Lowenberg

SEASONAL CHANGES IN INVERTEBRATE COMMUNITY STRUCTURE IN LAKE
ECOSYSTEMS FOLLOWING TREATMENT WITH THE HERBICIDE FLURIDONE .
*Renae B. Besser, M.D. Delong, and N.D. Mundahl

ICHTHYOPLANKTON USE OF LAKE ONALASKA ISLANDS COMPARED TO
OFF-CHANNEL AREAS WITHIN POOLS 7 & 8 OF THE MISSISSIPPI RIVER
DURING 1994 AND 1995. Randy Burkhardt

SEASONAL PATTERNS IN ABUNDANCE AND SIZE DISTRIBUTION OF ZEBRA
MUSSEL VELIGERS IN THE ILLINOIS RIVER: 1994-1995. Lori A. Camlin, James
A. Stoeckel, K. Douglas Blodgett, and Richard E. Sparks

SHORT TERM EFFECTS OF THE 1993 FLOOD ON FLOODPLAIN
FORESTS:POOL 26, UPPER MISSISSIPPI RIVER. Robert J. Cosgriff and John
C. Nelson

PREDATION ON ZEBRA MUSSELS (Dreissena polymorpha) BY COMMON CARP
(Cyprinus carpio). Frederick A. Cronin, John K. Tucker, and Dirk W. Soergel

EFFECT OF ZEBRA MUSSELS ON NATIVE INVERTEBRATE COMMUNITY
STRUCTURE ON HARD SUBSTRATA IN THE UPPER MISSISSIPPI RIVER.
*Deric R.Deuschle, M.D. Delong, and J.H. Thorp

DEVELOPING A CURRENT VEGETATION MAP OF THE UPPER MISSISSIPPI
BASIN FROM LANDSAT THEMATIC MAPPER SATELLITE IMAGERY AND GIS
DATA. Daniel J. Fitzpatrick, Pete Joria, and Frank D'Erchia

ANALYSIS OF LA CROSSE AREA MIGRATORY BIRD BANDING DATA FROM
1920'S TO PRESENT. Lara R. Hill and Mary A. Stefanski

FISH USE OF FLOODED AGRICULTURAL LAND ON THE LOWER MISSOURI
RIVER DURING THE FLOOD OF 1995. John B. Hooker and David R. Galat



ORGANIC CARBON INTERACTIONS BETWEEN THE OHIO RIVER, GREAT
MIAMI RIVER AND ASSOCIATED OXBOW FLOODPLAIN, SOUTHEAST
INDIANA. * Richard W. Koch and Michael C. Miller

SHORT-TERM CHANGES IN THE SUBMERSED AQUATIC VEGETATION OF
LAWRENCE LAKE IN POOL 8, UPPER MISSISSIPPI RIVER SYSTEM. Heidi A.
Langrehr

DISTRIBUTION OF THE LONG TERM RESOURCE MONITORING PROGRAM
DATA ON COMPACT DISK. Carol Lowenberg, Tom Owens, Lynne Arndt, Dave
Bergstedt, Steve Hagendorn, and Linda Leake

PREDICTIONS OF WINTER HABITAT FOR SUNFISHES AND LARGEMOUTH
BASS IN POOLS 8 AND 13 OF THE UPPER MISSISSIPPI RIVER. David R.
McConville

AVIAN SURVEY OF THE SAVANNA ORDINANCE DEPOT BOTTOMLANDS, AN
UPPER MISSISSIPPI RIVER FLOODPLAIN SITE. Kelly J. Mckay, Peter C.
Petersen, and Brian L. Blevins

MACROPHYTE/INVERTEBRATE RELATIONSHIPS IN A CONTROL LAKE AND A
LAKE CHEMICALLY TREATED FOR THE REMOVAL OF MILFOIL. *Tim Mull,
M.D. Delong and N.D. Mundahl

PRESETTLEMENT AND EXISTING LANDCOVER CHARACTERISTICS OF
POOLS 25 AND 26 OF THE UPPER MISSISSIPPI RIVER AS INTERPRETED
FROM U.S. GOVERNMENT LAND OFFICE SURVEY RECORDS AND MODERN
AERIAL PHOTOGRAPHY. John C. Nelson, Lynne Arndt, Janis Ruhser, and Larry
Robinson

LTRMP COMPONENT DATABASE SPATIAL QUERY TOOL. Douglas A. Olsen

SAFETY OF FORMALIN AND HYDROGEN PEROXIDE TREATMENTS ON FISH
EGGS. Jeff Rach, George Howe, Theresa Schreier, Jeff Olson and Steve
Redman

A SURVEY OF THE UNIONID MUSSELS OR THE ILLINOIS RIVER: A
RECOVERING RESOURCE ? Scott D. Whitney, Darin Osland, Douglas Blodgett,
and Richard E. Sparks

GIS INTERPOLATION CONSIDERATIONS: WHY WOULD DATA NEED TO BE
SURFACED, SHOULD DATA BE SURFACED, AND HOW SHOULD DATA BE
SURFACED? James T. Rogala

CHARACTERISTICS OF A PADDLEFISH (Polyodon spathula) POPULATION
FROM THE LOWER BLACK RIVER, WISCONSIN. Pete Rust



IDENTIFICATION AND CHARACTERIZATION OF SEASONAL PADDLEFISH
(POLYODON SPATHULA) HABITATS IN UPPER MISSISSIPPI RIVER POOL 5A.
Mark T. Steingraeber and Ann L. Runstrom

ZOOPLANKTON POPULATIONS AND THE EFFECTS OF FLOW VELOCITY ON
THEIR DISTRIBUTION PATTERNS IN THE FINGER LAKES. Tanya Stellmach

ANNUAL CHANGES IN INVERTEBRATE COMMUNITY STRUCTURE IN
RESPONSE TO MACROPHYTE REMOVAL BY THE HERBICIDE FLURIDONE.
*Russell L. Swanson, Michael D. Delong, and Neal D. Mundahl

GIS-BASED DETECTION OF VEGETATION CHANGES IN BACKWATER AREAS
OF POOL NO. 8, UPPER MISSISSIPPI RIVER. Robin W. Tyser, Thomas W.
Owens, Sara J. Rogers, and Larry R. Robinson

EFFECTS OF ZEBRA MUSSELS (DREISSENA POLYMORPHA) ON AMPHIPODS
IN ARTIFICIAL STREAMS. *D.L. Vaughn, R. Brent Summers, and James H. Thorp

AN IN SITU EXPERIMENTAL STUDY OF THE POPULATION DYNAMICS OF
ZEBRA MUSSELS IN THE UPPER MISSISSIPPI RIVER. *Thomas B. Ward,
Michael D. Delong, and James H. Thorp



ABSTRACTS OF PLATFORM PRESENTATIONS
(listed in order of presentation, * = student presenter)

FORECASTING THE FUTURE GIVEN CURRENT MANAGEMENT PRACTICES
AND USE

Robert L. Delaney, National Biological Service, Environmental Management Technical Center,
Onalaska, WI 54650.

The Mississippi River is by far the largest riverine ecosystem in North America; the river floodplain and
deltaic plain total nearly 12 million hectares (30 million acres). Draining 41% of the contiguous United
States, the river is one of the most significant environmental factors influencing the Gulf of Mexico.
Valued as a natural, historical, cultural, commercial, recreational, and transportation resource, the
Mississippi River has been a major influence on the development and settiement of the United States.
Over the past 200 years, the Mississippi River and its floodplain have been—and continue to
be—seriously degraded by massive water pollution, wetland drainage, deforestation, habitat
destruction, water-flow modification, and floodplain development. Two of the most deleterious river
modifications have been (1) the 90% reduction in the amount of seasonally inundated floodplain
because of levee construction and (2) the alignment and maintenance of the navigation channel,
which traverses 85% of the river's length. Altered hydrology and sedimentation patterns have
progressed to the point that geomorphic processes have been severely disrupted.

Continued fragmentation of management responsibiliies among and within government agencies
hinders scientifically sound management of the river and floodplain. Given current management
practices, policies, and use, the ecological condition of the river and its floodplain is expected to
worsen.

SURFICIAL SEDIMENT CHARACTERISTICS IN POOLS 4 AND 8 IN THE UPPER
MISSISSIPPI RIVER

James T. Rogala
Environmental Management Technical Center, 575 Lester Avenue, Onalaska, WI 54650

The accumulation of sediments in the Upper Mississippi River System is a major concern of many
river resource managers. Therefore, understanding the distribution of sediment character and maps
of sediment character are needed to better assess the problem. Previous mapping studies have been
limited in spatial extent because expensive laboratory analysis was required to characterize
sediments. However, methods to rapidly characterize sediments have been developed in an attempt
to expand data collection over larger study areas. In this study, an in situ device was used to estimate
sediment characteristics at 1,262 sites in Pools 4 and 8 based on a stratified random sampling design.
In general, the moisture content, which is an indicator of fine sediment accretion, was lower than
expected. The mean moisture content for both Pool 4 and 8 was less than 40 % and only the deep
backwater stratum in Pool 8 had a mean moisture content greater than 60 %. The Pool 8 impounded
area, often considered an off-channel habitat, had sediments with a low moisture content which did
not differ significantly from main channel border or side channel areas. Only 5 % of Pool 4 and 10 %
of Pool 8 backwater areas had sediments with moisture content of greater than 70 %. These findings
suggest that flocculent sediments resulting from fine sediment accumulation are found inaonly a
small portion of the off-channel habitats in Pools 4 and 8. In order to provide a visual method for
identifying spatial patterns in sediment composition, maps were generated in a Geographic
Information System by interpolation.



A DATA CLEARINGHOUSE FOR THE UPPER MISSISSIPPI RIVER SYSTEM. . .
PROVIDING PUBLIC ACCESS TO ECOLOGICAL INFORMATION

Norman W. Hildrum, Linda E. Leake.
Environmental Management Technical Center, Onalaska, W1 54650-8552

We are drowning in information, but starved for knowledge. - John Naisbitt

Established in 1986 as a multi-purpose science center, the Environmental Management Technical
Center (EMTC), in Onalaska, Wisconsin, manages the largest river-related inventory, monitoring,
research, spatial analysis, and information sharing program in the United States. A major activity at
this National Biological Service (NBS) Science Center, is the multi-agency Federal-State Long Term
Resource Monitoring Program (LTRMP). Physical and biological data collected through the LTRMP
are being used to help assess the potential effects of natural and human-induced activities on the
1300-mile Upper Mississippi River System (UMRS) ecosystem. In addition, EMTC staff members are
actively involved in other research and technical efforts relating to navigation, biodiversity, and
resource management. One legislative mandate of the LTRMP is to ensure that high quality data and
information about the river system are readily accessible to resource managers and decision makers.
The EMTC established a World Wide Web site in July 1994 (http/Wwww.emtc.nbs.gov) and provides
free access to high-quality data and information about the UMRS and related areas in seven adjoining
midwestern states. By January 1996, this web site had been visited by individuals from all 50 states
and 53 foreign countries. Over 100,000 “hits” were recorded from August 1995 to December 1995.
The EMTC web site offers information on fish, vegetation, macroinvertebrates, water quality, water
levels, aerial photography, satellite imagery, scientific publications, and geographic information system
data. Because the UMRS has regional, national, and international significance, the EMTC web site has
become a key node in a major NBS effort to establish a National Biological Information Infrastructure.
This paper discusses the development of the data clearinghouse and illustrates how the public may
access ecological data and information.

INFESTATION OF DREISSENA POLYMORPHA ON LARGE PROSOBRANCH
SNAILS IN THE OHIO RIVER.

Kim S. Greenwood, James E. Alexander, Jr., and James H. Thorp
Large River Program, Dept. Biology, University of Louisville, Louisville, KY 40292.

\We examined the levels of infestation of zebra mussels on two species of snails (Prosobranchia:
Pleuroceridae) in five navigation pools of the middle reach of the Ohio River. Using SCUBA, Lithasia
obovata , Pleurocera canaliculatum, Lithasia armigera and the infesting mussels were collected at
several depths to determine densities, size, and AFDM. Artificial streams and laboratory experiments
were used to examine the effects of infestation on snail mobility. Infestation increased with depth and
size of snail. L. obovata, which only occurs at shallow depths, has experienced low levels of
infestation, while Pleurocera and L. armigera have been found to carry as much Sx their own weightin
mussels. Heavy levels of infestation result in a decrease in speed, especially under conditions of low
flow and warm temperatures. When compared to uninfested individuals of the same size and
population, infested snails have lower AFDM. It appears that infestation will have chronic effects on
the snail population, such that numbers may be reduced slowly through time by lowering the fitness of
individuals and possibly reducing their ability to reproduce.
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GENETIC VARIATION IN DREISSENA SPP. POPULATIONS IN POOLS 19 AND
20 OF THE MISSISSIPPI RIVER.

N. Carol Krumanocker, Brian L. Sloss, Richard V. Anderson and Michael A. Romano
Dept. of Biological Sciences, Western lllinois University, 1 University Circle, Macomb, IL 61455

Collection of Dreissena polymorpha in the summer and fall of 1995 revealed a variety of shell
morphologies at 5 collection sites in pools 19 and 20 of the Mississippi River. Sympatrically collected
individuals possessed distinguishing phenotypic differences leading to the conclusion that 2 species of
Dreissenid were present at each site. Some individuals were rounded ventroposteriorly, had a much
more rounded ventral surface with little or no ventrolateral shoulder or ridge, had a higher
dorsoanterior slope or winglike extension, possessed a white or black stripe across the middie of the
shell from the umbone toward the posterior end, and a difference in the color pattern or marks
between the ventrolateral and dorsolateral sides. This description is consistent with previous
documentation of D. bugensis. Other individuals had an angulate ventroposterior margin, an arched
and flattened ventral surface with an acute shoulder or ridge ventrolaterally, consistent with D.
polymorpha. Starch-gel electrophoresis was used to further investigate the possibility that shell
morphologies were due to the presence of more than 1 species. Preliminary electrophoretic data
from 11 presumptive loci are consistent for the presence of the 2 mussel species at each sampled
site. Allelic variation at key diagnostic loci (Pp, Pgm, Mdh) in combination with corresponding
phenotypic variation suggest the presence of the "quagga" mussel, Dreissena bugensis, in the mid-
reaches of the Mississippi River.

THE OCCURRENCE AND AGE STRUCTURE OF ZEBRA MUSSEL
POPULATIONS IN POOL 19, MISSISSIPPI RIVER.

Melissa Morgan, Jill S. Cougill and Richard V. Anderson, Dept. of Biological Sciences, Western
lllinois University, Macomb, IL 61455

Pool 19 of the upper Mississippi River had remained relatively free of zebra mussels until 1994 as
indicated by annual surveys at standard sampling locations within the pool. During the 1994 sampling,
zebra mussels were present in samples collected from 3 of the 5 sites within the pool. All of the sites
were in the lower reach of the pool. In 1994, density of the zebra mussels, where they were collected,
was less than 5/m? By 1995 all sites had large populations of zebra mussels with densities at some
sites in excess of 50,000/m?. Surveying the same habitat type, channel border, there was an
upstream to downstream density gradient, with higher zebra mussel densities occurring in the lower
reaches of the pool. Frequency of infestation on native unionid mussels was higher at sample sites
with coarser substrates and closer proximity to the channel. Infestation density varied between unionid
species. Thin shelled species that may burrow more deeply into substrates had very low infestation
densities. Consequently heavier shelled unionids which usually have more of the posterior of the shell
exposed above the substrate had the highest infestation densities. As many as 3 cohorts were present
in the zebra mussel population by mid September with the middle cohort having the highest number of
individuals. There was some within pool variation in cohort density which may reflect small
differences in habitat characteristics. There is some indication that infestation frequency and density
may be lower in shallow channel border areas of previously vegetated habitat, and these sites may
serve as a refuge for unionid mussels.
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