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PLATFORM PROGRAM SCHEDULE

THURSDAY, APRIL 27, 1995

Registration (Mississippi Room)
Introduction and Announcements, Mark Sandheinrich,
President, MRRC

SESSION [ - INVERTEBRATES
(MODERATOR: Sandra Brewer )

SAMPLING BENTHOS IN LARGE RIVERS:
CONSIDERATIONS OF SAMPLE EFFORT, POWER AND SITE
MISCLASSIFICATION. Lynn A. Bartsch, William B.
Ricahrdson and Teresa J. Naimo

BIOACCUMULATION OF CADMIUM BY NYMPHS OF THE
BURROWING MAYFLY HEXAGENIA BILINEATA AS AN
INDICATOR OF EXPOSURE TO SEDIMENT-ASSOCIATED
CADMIUM. Michelle R. Bartsch, W. Gregory Cope and Ronald
G. Rada.

THREE YEARS OF FINGERNAIL CLAM (SPHAERIDAE) AND
MAYFLY (EPHEMEROPTERA) SAMPLING IN THE UPPER
MISSISSIPPI RIVER SYSTEM. Jennifer S. Saur

DOES WATER VELOCITY AND DEPTH AFFECT FINGERNAIL
CLAM DISTRIBUTIONS IN LAKE ONALASKA. Randy
Burkhardt

GENETIC ADAPTATION TO POLLUTION AND RESPONSE TO
A BOTTLENECK BY FINGERNAIL CLAMS Musculium
transversum. Brian L. Sloss, Michael A. Romano, and Richard
V. Anderson

Break

SESSION Il - MORE INVERTEBRATES
(MODERATOR: Mark Hausler)

MUSSEL DISTRIBUTION PATTERNS IN HABITATS OF POOL
19, MISSISSIPPI RIVER. Richard V. Anderson

ARE UNIONID TRANSLOCATIONS A VIABLE MITIGATION
TECHNIQUE? THE WOLF RIVER EXPERIENCE, PART Il
AUGUST 1994. Marian E. Havlik and Michael G. Havlik



11 00 AM  TEMPORAL PATTERNS IN THE DENSITY, SIZE-
DISTRIBUTION, AND SETTLEMENT OF ZEBRA MUSSEL
VELIGERS IN THE ILLINOIS RIVER. James A. Stoekel, Lori
Camlin, K. Douglas Blodgett, and Richard E. Sparks

11:20 AM  DIFFERENCES IN SHELL MORPHOLOGY BETWEEN A
RIVERINE AND LACUSTRINE POPULATION OF ZEBRA
MUSSELS. W. Gregory Cope, Ronald R. Hayden, and Michelle
R. Bartsch

11:40 AM  EFFECTS OF ZEBRA MUSSEL COLONIZATION OF NATIVE
UNIONIDS IN THE ILLINOIS RIVER. Scott D. Whitney, K.
Douglas Blodgett, and Richard E. Sparks

12:00 PM CHANGES IN ZEBRA MUSSEL DENSITIES IN THE UPPER
MISSISSIPPI RIVER: 1991-1994. David C. Beckett, B. Will
Green, and Andrew C. Miller

12:20 PM  LUNCH (On your own)

SESSION Il - EFFECTS OF 1993 FLOOD
(MODERATOR: John C. Nelson)

01:40 PM FOREST DISTURBANCE WITHIN THE UPPER MISSISSIPPI
RIVER FLOODPLAIN FOLLOWING THE 1993 FLOOD. Yao
Yin and John C. Nelson

02:00 PM COMMUNITY SHIFTS IN SHALLOW CHANNEL BORDER
HABITAT OF POOL 19, FOLLOWING THE FLOOD OF 1993,
Jennifer L. Borash and Richard V. Anderson

02:20PM  GROWTH OF GROUND COVER ON FLOODPLAIN HABITAT
FOLLOWING SEDIMENT DEPOSITION BY FLOOD WATERS.
Richard V. Anderson and Tracey L. Leigh

02:40 PM  AMPHIBIAN MONITORING USING A BREEDING CHORUS
SURVEY METHOD AT TWO MISSISSIPPI RIVER
BOTTOMLAND SITES. Michael Bornstein, Kelly McKay, and
Mike Coffey

03:00 PM  BREAK



03:20 PM

03:40 PM

04.00 PM

04:20-06:00

06:00-09:00

08:00 AM

08:20 AM

08:40 AM

09:00 AM

09:20 AM

09:40 AM

SESSION IV - THE BIRDS
(MODERATOR: Kelly J. McKay)

LOCAL AND REGIONAL HABITAT ASSOCIATIONS OF UPPER
MISSISSIPPI RIVER FLOODPLAIN FOREST BIRDS AND
EFFECTS OF FOREST FRAGMENTATION. Melinda G.
Knutson and Erwin E. Klaas

A COMPARISON OF AVIFAUNAL MONITORING
TECHNIQUES AT TWO MISSISSIPPI RIVER SITES USING
POINT COUNT AND AREA SEARCH METHODS. Michael
Bornstein and Kelly McKay

DID THE WILD TURKEY CROSS THE MISSISSIPPI RIVER
JUST TO GET TO THE OTHER SIDE? Michael A. Romano
and Kerry D. Nielsen

POSTERS AND SOCIAL (Concourse and Pettibone Room)

BARBECUE

FRIDAY, APRIL 28, 1995

SESSION V - THE BIG PICTURE
(MODERATOR: William Richardson)

EFFECTS OF WATER LEVEL AND LEVEE MANAGEMENT
ALTERNATIVES ON HABITATS IN POOL 25. Joseph H.
Wilosinski and James T. Rogala

CHARACTERISTICS OF SUSPENDED MATERIAL IN THE
UPPER MISSISSIPPI RIVER SYSTEM. David M. Soballe

AN EMPIRICAL MODEL OF SEDIMENT DISTRIBUTION IN
LAKE ONALASKA, A BACKWATER LAKE OF THE UPPER
MISSISSIPPI RIVER. Robert F. Gaugush

THE MACKINAW RIVER SURVIVES. Susan Peitzmeier-
Romano, Michael A. Romano, Becky Powell, David Day, and
Cynthia J. Olmstead

MOBILE ISLAND REVISITED. Carol A. Jefferson, Calvin R.
Fremling, and Anne Jefferson

BREAK



10:00 AM

10:20 AM

10:40 AM

11:00 AM

12:00 PM

01:00 PM

01:20 PM

01:40 PM

02:00 PM

02:20 PM

SESSION VI - THE BIRDS PART I
(MODERATOR: Teresa Naimo)

RED-SHOULDERED HAWK REPRODUCTIVE SUCCESS
WITHIN POOLS 9-11 OF THE UPPER MISSISSIPPI RIVER
FROM 1983-1994. Jon W. Stravers, Kelly J. McKay, and Eric
Nelson

INFLUENCE OF HUMAN ACTIVITY ON THE REPRODUCTIVE
SUCCESS OF BALD EAGLES NESTING WITHIN THE
MCGREGOR DISTRICT OF THE UPPER MISSISSIPPI RIVER.
Kelly J. McKay, Jon W. Stravers, and UIf Konig

FALL RAPTOR MIGRATION COUNT AT EAGLE VALLEY
NATURE PRESERVE IN SOUTHWEST WISCONSIN, 1994.
Brett Mandernack and Kelly McKay

BUSINESS MEETING (Mississippi Room)

LUNCH AT THE HOLIDAY INN (Concourse)

SESSION VII - FISHES
(MODERATOR: Steve Gutreuter)

ILLINOIS COMMERCIAL FISHING DATA, A LONGTERM DATA
SET FOR TREND ANALYSIS. Dave Day, Bill A Bertrand, and
Ed Walsh

SMALL FISHES ASSOCIATED WITH SAND ISLAND
HABITATS IN THE LOWER MISSISSIPPI RIVER, MO. John E.
Tibbs and David Galat

FISH COMMUNITIES OF CHANNEL AND BACKWATER
SHORELINE HABITATS IN POOL 6, UPPER MISSISSIPPI
RIVER. Neal D. Mundahl, Lonnie Meinke, Jeffrey Quinn, Doug
Becher, Chad Aakre, and James Magmann

INFLUENCES OF HABITAT MODIFICATIONS ON AN UPPER

MISSISSIPPI RIVER BACKWATER FISH COMMUNITY.
Michael T. Metz and Richard V. Frie

BREAK



02:40 PM

03:00 PM

03:20 PM

03:40 PM

04:00

SESSION VIl - FISHES PART I
(MODERATOR: Lynn Bartsch)

AN EXPERIMENT WITH ZEBRA MUSSELS, FRESHWATER
DRUM AND JUVENILE BLUEGILLS. William B. Richardson
and Lynn A. Bartsch

GROWTH OF JUVENILE BLUEGILL SUNFISH IN THE
PRESENCE OF ZEBRA MUSSELS: A MESOCOSM
EXPERIMENT. William B. Richardson and Lynn A. Bartsch

EXPERIMENTAL ANALYSIS OF THE IMPACT OF WATER
MOVEMENT AND MACROPHYTES ON NORTHERN PIKE
(ESOX LUCIUS) GROWTH AND FOOD WEB INTERACTIONS.
Mark C. Hausler, William B. Richardson, and Lynn A. Bartsch

BLUEGILL GROWTH IN VALLISNERIA: A POND ENCLOSURE
EXPERIMENT. Michael R. Dewey, Steven J. Zigler, William B.
Richardson, and Mark J. Hausler

ADJOURN



POSTER PROGRAM SCHEDULE

THURSDAY, APRIL 27, 1995
04:20-06:15 PM
Concourse and Pettibone Room

DO MIGRATING DUCKS AFFECT THE POPULATION DYNAMICS OF
FINGERNAIL CLAMS? Randy Burkhardt

POPULATION DYNAMICS OF ZEBRA MUSSELS IN THE UPPER
MISSISSIPPI RIVER THREE YEARS AFTER INVASION. W. Gregory Cope,
Michelle R. Bartsch, and Ronald R. Hayden

A SURVEY OF VEGETATION COMMUNITIES AND SOIL TYPES IN A
RECENTLY CONSTRUCTED MITIGATION WETLAND. Jennifer Drew, Cord
Hute, and Robert E. Dillinger, Jr.

EFFECT OF ZEBRA MUSSEL DENSITY ON MACROINVERTEBRATE
COMMUNITY STRUCTURE ON HARD SUBSTRATA IN THE UPPER
MISSISSIPPI RIVER. Trisha A. Ellings, M.D. Delong, and J.H. Thorp

SMALL MAMMAL POPULATIONS IN A RECENTLY ESTABLISHED
MITIGATION WETLAND. Parisa Hajaliakbari and Robert E. Dillinger, Jr.

COLONIZATION RATE OF ZEBRA MUSSELS ON HARD SUBSTRATA IN
THE UPPER MISSISSIPPI RIVER. Sharon R. Hersom, Michael D. Delong,
and James H. Thorp

HABITAT CHARACTERISTICS AND MUSSEL ASSEMBLAGES
ASSOCIATED WITH THE FEDERALLY ENDANGERED MUSSEL LAMPSILIS
HIGGINS! IN THE LOWER SAINT CROIX RIVER, MN AND WI. Daniel J.
Hornbach, Tony Deneka, and Patrick Baker

BIVALVE SURVEY OF THE SANDY RIVER DRAINAGE, MINNESOTA. Mark
C.Hove, Chris E. Freiburger, and Robin A. Engelking

SUITABLE FISH HOSTS OF SIX FRESHWATER MUSSELS. Mark C.Hove,
Robin A. Engelking, Elaine R. Evers, Margaret E. Peteler, and Eric M.
Peterson

SEDIMENTATION IN TREMPELEAU BAY, POOL 6, MISSISSIPPI RIVER.
Anne Jefferson and Carol A. Jefferson

BARCODES FOR DATA ENTRY. Carl E. Korschgen and Brian M. Collins

PLANT COLONIZATION OF FLOOD CREATED LAND ON THE UPPER
MISSISSIPPI RIVER. Kristine M. Kruse and WWm. Barnes



EFFECT OF LATE-WINTER DRAWDOWN OF A RESERVOIR ON THE
VERTICAL DISTRIBUTION AND ABUNDANCE OF BENTHIC
MACROINVERTEBRATES. Richard R. Lehtinen, M.D. Delong, and N.D.
Mundahl

LONG-TERM TRENDS (1959-1994) IN FISH POPULATIONS OF THE
ILLINOIS RIVER WITH EMPHASIS ON UPSTREAM-TO-DOWNSTREAM
DIFFERENCES. Thomas V. Lerczak, Richard E. Sparks, and K. Douglas
Blodgett

ESTABLISHING A FIVE-YEAR VOLUNTEER WATER QUALITY
MONITORING NETWORK FOR SPRING LAKE AND LAKE PEPIN ON THE
MISSISSIPPI RIVER: FIRST YEAR RESULTS. Eric J. Macbeth and D. Kent
Johnson

MACROINVERTEBRATE RECOLONIZATION OF DEWATERED
SHORELINE FOLLOWING LATE-WINTER DRAWDOWN OF A
RESERVOIR. Jeff Madejczyk, M.D. Delong, and N.D. Mundahl

MACROINVERTEBRATE COMMUNITY STRUCTURE ON SNAGS FROM
MAIN CHANNEL AND BACKWATER HABITATS OF THE UPPER
MISSISSIPPI RIVER. Kari L. Marley, Michael D. Delong, and James H.
Thorp

STABLE ISOTOPE ANALYSIS AS A TOOL FOR IDENTIFYING TROPHIC
GUILDS AND SOURCES OF ORGANIC MATTER. J.D. Maurer, M.D.
Delong, M.C. Miller, and D. Wehr

SPATIAL SURFACING OF POINT DATA - MYRIOPHYLLUM
INVESTIGATIONS. David McConville

INFLUENCE OF ICE COVER ON BALD EAGLE DISTRIBUTION WITHIN
THE UPPER MISSISSIPPI RIVER REGION. Kelly J. McKay and Gregory M.
Quartucci

INFLUENCE OF FORAGING-PERCH HABITAT ON BALD EAGLES IN
WEST-CENTRAL ILLINOIS. Kelly J. McKay and Gregory M. Quartucci

SECONDARY EFFECTS OF TREATMENTS OF THE HERBICIDE
FLURIDONE ON INVERTEBRATE COMMUNITY STRUCTURE IN LAKE
ECOSYSTEMS. Gregory J. Moeller, M.D. Delong, and N.D. Mundahl

A METHOD FOR MEASURING THE SPATIAL ACCURACY OF
COORDINATES COLLECTED USING THE GLOBAL POSITIONING
SYSTEM. Thomas Owens and David McConville



INTEGRATING HYDRAULIC AND SPATIAL MODELS FOR STUDYING THE
EFFECTS OF MANAGEMENT OPTIONS ON HABITATS. James T. Rogala
and Joseph H. Wiosinski

TEMPORAL AND SPATIAL TRENDS IN THE LENGTH-WEIGHT RELATION
OF HEXAGENIA MAYFLIES IN THE UPPER MISSISSIPPI RIVER. Peter J.
Rust, Teresa J. Naimo, and Erika D. Damschen

PHYTOPLANKTON POPULATION DYNAMICS IN TWO BACKWATER
LAKES OF THE UPPER MISSISSIPPI RIVER. D.M. Schumacher, S.L.
Adams, C.M. Delucchi, M. Coffey, and G.V. Larson

DO ARTIFICIAL ISLANDS CREATE A SUITABLE HABITAT FOR BENTHIC
MACROINVERTEBRATES? Eric Olson, Tanya Stellmach, and Randy
Burkhardt

DISTRIBUTION OF SUBMERSED AQUATIC VEGETATION; RESULTS OF
POOL 8 UPPER MISSISSIPPI RIVER SURVEYS 1991-1993. Shawn E.
Weick, Sara Rogers, David McConville, and Heidi A. Langrehr

POPULATION DYNAMICS OF ZEBRA MUSSELS IN THE LOWER ILLINOIS
RIVER, 1993-94. Scott D. Whitney, K. Douglas Blodgett, and Richard E.
Sparks
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SAMPLING BENTHOS IN LARGE RIVERS: CONSIDERATIONS OF SAMPLE
EFFORT, POWER, AND SITE MISCLASSIFICATION.

Lynn A. Bartsch, William B. Richardson, and Teresa J. Naimo
National Biological Service, Upper Mississippi Science Center, La Crosse, WI 54603

Quantification of the benthic macroinvertebrate fauna in large floodplain rivers is complicated by
large spatial scales, habitat heterogeneity, and high variability in the abundance of zoobenthos.
Such factors have hampered the estimation of population size and species assemblages. To
evaluate spatial variability in benthic fauna we sampled benthos of Navigation Pool 8 of the
upper Mississippi River, during September 1991. To reduce the influence of habitat
heterogeneity the pool was stratified into two areas, contiguous backwater and channel border.
We employed the ARC/INFO Geographic Information System (GIS) to partition each strata into
2500 m? cells (50 m x 50 m) from the 1989 aquatic areas GIS data base at the Environmental
Management Technical Center. Thirty-six cells in each stratum were randomly selected by GIS.
The location (latitude and longitude) of the center of each cell (sample site) was determined by
GIS. Sampling sites were located in the field with hand-held Global Positioning units (Magellan
Navpro 1000 GPS). Three ponar-grab samples (525 cm? each) were collected at each site.
We simulated the effect of various sampling efforts on power (1-beta, the ability to detect real
differences in abundances between habitats) through resampling our data. Sample size (n) and
sample area (525 cm? to 1575 cm?) was varied in the simulation, and power was estimated with
the Wilcoxon Rank-sum test. Power increased slightly as the area of the samples increased
from 525 cm? to 1575 cm? but not sufficiently to justify the increased cost of sample processing.
Power to detect differences in the abundance of Oligochaeta, Chironomidae, and total
invertebrates was nearly identical for a given sample area. Hexagenia and Musculium,
commonly used bioindicators of community health, occurred too infrequently in our samples to
compute power. Discriminant analysis based on transformed Oligochaeta, Chironomidae, and
total invertebrate abundance indicated that an average of 20 percent of the sites were
misclassified. Most site misclassification was attributed to GPS positioning errors near strata
boundaries, intermixing of strata in the Goose Island complex, and possible habitat
misdesignation in the original GIS data base. Overall, results indicated that stratified random
approach employing GIS technology to identify, and GPS technology to locate sites, can be a
useful tool for allocating sampling effort for benthos in a large riverine pool.
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BIOACCUMULATION OF CADMIUM BY NYMPHS OF THE BURROWING
MAYFLY HEXAGENIA BILINEATA AS AN INDICATOR OF EXPOSURE TO
SEDIMENT-ASSOCIATED CADMIUM

Michelle R. Bartsch'?, W. Gregory Cope', and Ronald G. Rada?, 'National Biological Service,
Upper Mississippi Science Center, P.O. Box 818, La Crosse, WI 54602, ’River Studies Center,
Department of Biology and Microbiology, University of Wisconsin-La Crosse, La Crosse, WI
54601.

We examined the bioaccumulation of cadmium by nymphs of the burrowing mayfly Hexagenia
bilineata exposed to cadmium-spiked sediment in laboratory microcosms. Surficial sediments
(uppermost 5 cm) were collected from a relatively uncontaminated (0.98 ug Cd/g dry weight)
site in Pool 7 of the upper Mississippi River and spiked with cadmium to achieve target sediment
concentrations of 3, 8, and 16 pg Cd/g dry weight. The experimental design was completely
randomized, with three cadmium-spiked sediment treatments and a reference-sediment
control, with six replicates per treatment. In each replicate, 10 mayfly nymphs were exposed to
the sediment treatments for 21 d. Total cadmium concentrations were measured in samples of
bulk sediment, overlying test water (unfiltered), and mayfly nymphs. Mean measured
concentrations of cadmium in spiked-sediment treatments were 2.6, 6.9, and 14.6 ug/g dry
weight. Cadmium concentrations in the unfiltered, overlying test water ranged from 0.06 to 3.2
ug/L (ppb). Mayfly nymphs accumulated significant quantities of cadmium over the 21 d
exposure period. Mean concentrations of cadmium in mayfly nymphs, which varied from 0.22 to
6.24 pg/g dry weight, was correlated with the cadmium concentration in unfiltered test water and
bulk sediment. Cadmium concentrations in bulk sediments from many lakes and rivers in the
Northern Hemisphere are within the range tested here, and mayflies exposed to sediment within
this range rapidly accumulate cadmium, which represents a potentially substantial dietary
source for the transfer of cadmium to higher trophic levels.

THREE YEARS OF FINGERNAIL CLAM (SPHAERIIDAE) AND MAYFLY
(EPHEMEROPTERA) SAMPLING IN THE UPPER MISSISSIPPI RIVER
SYSTEM

Jennifer S. Sauer National Biological Service, Environmental Management Technical Center,
575 Lester Avenue, Onalaska, Wisconsin 54650

The Long Term Resource Monitoring Program (LTRMP) completed 3 years of
macroinvertebrate sampling in Pools 4, 8, 13, 26, the Open Reach of the Mississippi River, and
La Grange Pool of the lllinois River in 1994. The objectives of LTRMP macroinvertebrate
sampling are to monitor and report trends in the status and distribution of key macroinvertebrate
populations. The populations of fingernail clams (Sphaeriidae), mayflies (Ephemeroptera),
midges (Chironomidae), and Corbicula sp. were compared over the 3-year period. Sampling
was based on a stratified random design and was conducted at 2,056 sites. Population
numbers of fingernail clams and mayflies differed significantly between years (P <0.03).
Variations in organism densities were seen among study reaches, aquatic areas, and substrate
types. Although at this time the causal factors of these variations are unknown, itis hoped that
continued long-term monitoring will help determine the reasons for these spatial and temporal
changes.

12



DOES WATER VELOCITY AND DEPTH AFFECT FINGERNAIL CLAM
DISTRIBUTIONS IN LAKE ONALASKA?

Randy Burkhardt. National Biological Service, Environmental Management Technical Center,
Onalaska, WI 54650.

Twenty-four standard ponar grabs were collected near Arrowhead Island at 100-m, 300-m and
500-m intervals along 8 transects during September 1993 and 1994. In 1994, four additional
transects were sampled near Broken Gun and Cormorant Islands. Bathymetry coverages were
used to estimate water depth. FastTABS was used to estimate water velocities based on
average discharges from Lock & Dam 6 during June, July, August, and September 1993
(80,000 cfs) and 1994 (30,000 cfs). Fingernail clam densities were significantly (P<0.001)
associated with water velocity and depth. However, fingernail clam density and bulk sediment
density were uncorrelated (P>0.05). These data suggest that fingernail clams may prefer
specific ranges of water velocities and depths in Lake Onalaska. These criteria may be used to
determine other locations of FNC's using FastTABS and bathymetry coverages.

GENETIC ADAPTATION TO POLLUTION AND RESPONSE TO A
BOTTLENECK EFFECT BY FINGERNAIL CLAMS (Musculium transversum)

- . e~ a A oA o "o v om '
Bt B ARARE Bms WEWDD, VIV U AL A IIANIY, A MGl ¥, AU UG oUT

Department of Biological Sciences, Western lllinois University, Macomb, IL 61455.

For nearly fifty years, the fingernail clam (Musculium transversum) was believed to be
virtually eliminated from the lllinois River. However, in 1991, workers began finding substantial
populations of M. fransversum in the lllinois River. The new findings included several beds of
clams in and around the Chicago Sanitary District in the Northern section of the lllinois River.
The populations in the Chicago area occupy sediments which contain high levels of toxic
substances (ammonia, heavy metals, assortment of petroleum hydrocarbons, etc...). Un-
ionized ammonia has been shown to adversely affect the growth and survival of M. transversum
in both laboratory and field tests. Therefore, clams occurring in the Chicago area must be more
resistant to ammonia than those from other sections of the lllinois River.

The objectives of this project were as follows: (1) examine the genetic structure of several
populations of M. transversum for any apparent changes due to the population crash and (2)
determine if Chicago area M. transversum exhibited any genetic adaptations to the high levels of
toxins. Starch-gel electrophoresis was performed on M. fransversum from three lllinois River
localities and one Mississippi River location.

The populations produced an F,;=0.874 indicating the populations are highly inbred.

Despite the high F ; value, some outcrossing is apparent (complete inbreeding would produce
an F¢=1.00). The results of a mild bottleneck is apparent by an F,=0.144. This bottleneck
effect occurred when small populations of clams became isolated within the lllinois River. This
isolation resulted in an increased Fg; value. However, the bottleneck was not severe enough to
resultin erosion of genetic variability (an F; between 0.05 and 0.15 illustrates moderate genetic
differentiation).

The isozyme Glucose-phosphate isomerase-2 (Gpi-2) produced allelic frequency patterns
which are consistent with expected patterns of a pollution-tolerant allele. The Gpi-2'® allele
appeared in frequencies of 0.821 and 0.867 at River Mile 292.5 and RM 318.5 (Chicago area)
respectively. The frequency drops to 0.406 at RM 6.0 (Grafton, IL) and 0.657 at Mississippi
River mile 525.2 (Pool 13). This frequency pattern suggests natural selection is occurring in
populations under severe toxic pressures (RM 292.5 and 318.5) leading to the increase in the
frequency of the allele Gpi-2'®. In other words, the Gpi-2'% is a possible pollution-tolerant
adaptation in M. transversum.
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