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PLATFORM PROGRAM SCHEDULE

THURSDAY, APRIL 28, 1994

Registration (Mississippi Room)
Introduction and Announcements, Teresa Naimo, President, MRRC

SESSION | - BIOTIC & ABIOTIC INTERACTIONS
(MODERATOR: Steve Gutreuter)

FISH IN MACROPHYTE BEDS OF A BACKWATER LAKE: SPATIO-
TEMPORAL DISTRIBUTIONS AND FOOD WEB INTERACTIONS.
Michael R. Dewey, William B. Richardson, and Steven ). Zigler

EXPERIMENTAL ANALYSIS OF THE IMPACT OF WATER
MOVEMENT AND MACROPHYTES ON JUVENILE BLUEGILL
(Lepomis macrochirus) GROWTH AND PREY AVAILABILITY. Mark
C. Hausler, William B. Richardson, and Lynn A. Bartsch

BIOLOGICAL SIGNIFICANCE OF NAVIGATION-INDUCED SHEAR
AND TURBULENCE ON SURVIVAL OF LARVAL FISHES OF THE
UMRS. Roland Sigurdson, Mary G. Henry, and Melbourne C.
Whiteside

MACROPHYTE INFLUENCES ON SEDIMENT RESUSPENSION IN A
SHALLOW RIVERINE IMPOUNDMENT. John W. Barko and
William F. James

DEPTH EFFECTS ON THE DISTRIBUTION OF AQUATIC PLANTS
IN POOL 8 OF THE UPPER MISSISSIPPI RIVER SYSTEM. Donald C.
Williams, Jim Rogala, John Barko, and Sara Rogers

BREAK (Mississippi Room)
Il - BENTHIC INVERTEBRATES (MODERATOR: Bill Richardson)

SUITABLE FISH HOSTS OF THREE FRESHWATER MUSSELS FROM
THE ST. CROIX RIVER, MINNESOTA. Mark C. Hove, Robin A.
Engelking, Erin M. Long, Margaret E. Peteler, and Laurie A. Sovell

UNIONIDS AND MARGARITIFERIDS (MOLLUSCA: BIVALVIA),
SAINT CROIX RIVER, AFTON AND WILD RIVER STATE PARKS,
MINNESOTA, JUNE 1992. Marian E. Havlik

FINGERNAIL CLAM POPULATION DENSITIES IN RELATION TO
THE ARROWHEAD ISLAND REHABILITATION AND
ENHANCEMENT PROJECT. Randy Burkhardt and Robert Gaugush



11:20 AM

11:40 AM

12:00 PM

TEMPORAL AND VERTICAL DISTRIBUTION OF UN-IONIZED
AMMONIA IN SEDIMENT PORE WATER IN POOL 8, UPPER

MISSISSIPPI RIVER.

Bradley E. Frazier, Teresa . Naimo, and Mark B. Sandheinrich

BENTHIC MACROINVERTEBRATE ASSEMBLAGES IN TWO UPPER
MISSISSIPPI RIVER BACKWATER LAKES: A COMPARISON OF
1991 AND 1992. B. Will Green, David C. Beckett, Andrew C.
Miller, and Robert Gaugush

LUNCH (On your own)

SESSION 11l - LIMNOLOGY (MODERATOR: Terry Dukerschein)

01:20 PM

01:40 PM

02:00 PM

02:20 PM

02:40 PM

03:00 PM

03:20 PM

03:40 PM

04:00-06:00

06:00-09:00

THE EFFECTS OF WIND SPEED ON TOTAL SUSPENDED SOLIDS
AND LIGHT PENETRATION IN WEAVER BOTTOMS, POOL 5
UPPER MISSISSIPPI RIVER. John F. Sullivan and Dennis Anderson

THE CHANGING RELATIONSHIP BETWEEN DISCHARGE AND
WATER LEVELS IN THE OPEN RIVER PORTION OF THE UPPER
MISSISSIPPI RIVER. Joseph Wlosinski

LIMNOLOGICAL MONITORING: SOME COMMON PROBLEMS
AND SOLUTIONS. David M. Soballe

ESTIMATING FRESHWATER FLOW VELOCITIES USING THE
DISSOLUTION OF GYPSUM CYLINDERS. Robert F. Gaugush and
Harry L. Eakin

BREAK

SESSION 1V - HABITAT & WATER QUALITY
(MODERATOR: Teresa Naimo)

PLANS FOR A WATER QUALITY ASSESSMENT OF THE UPPER
MISSISSIPPI RIVER BASIN. James R. Stark

CAN THE INDEX OF BIOTIC INTEGRITY INDICATE
DEGRADATION OF STREAMS AND RIVERS? Steve Gutreuter,
Kenneth S. Lubinski and Kevin Callen

DYNAMIC AQUATIC HABITAT CONDITION IN THE FINGER
LAKES, MISSISSIPPI RIVER POOL 5. Daniel B. Wilcox and Douglas
A. Olsen

POSTERS AND SOCIAL

BARBECUE



FRIDAY, APRIL 29, 1994

SESSION V - THE GREAT FLOOD OF 93 (MODERATOR: Thomas Claflin)

08:20 AM AN ANALYSIS OF FLOODING OF THE MISSISSIPPI RIVER AT
DUBUQUE, IOWA. Joseph E. Kapler

08:40 AM  THE GREAT FLOOD OF 1993: CAUSES, CONSEQUENCES AND
IMPACTS ON WATER QUALITY IN THE LOWER ILLINOIS RIVER.
Charles Theiling and Eric Ratcliff

09:00 AM  HEXAGENIA IN BACKWATER LAKES OF THE UPPER MISSISSIPPI
RIVER: THE 1993 GREAT FLOOD BONANZA. David C. Beckett,
B. Will Green, Andrew C. Miller, and Robert F. Gaugush

09:20 AM  BREAK

SESSION VI - THE GREAT FLOOD OF 93 (MODERATOR: John Sullivan)

09:40 AM  INVERTEBRATE RESPONSES TO EXTREME FLOODING ON THE

LOWER ILLINOIS RIVER. Charles Theiling, Patricia Gannon, and
John Tucker

10:00 AM  REVEGETATION IN FLOODED HABITATS: THE POTENTIAL
IMPORTANCE OF SEED BANKS. R. V. Anderson and M. C.
Anderson

10:20 AM  FISH RESPONSE TO EXTREME FLOODING ON THE LOWER
ILLINOIS RIVER. Robert Maher and Charles Theiling

11:00 AM  BUSINESS MEETING (Mississippi Room)
12:00 PM  LUNCH AT THE HOLIDAY INN (Concourse)
SESSION VII - AQUATIC MEDLEY (MODERATOR: Bradley Frazier)

01:00 PM  SHORT-TERM BED ELEVATION CHANGES DETECTED IN POOLS
4, 8, AND 13 OF THE UPPER MISSISSIPPI RIVER. James T. Rogala

01:20 PM  CHARACTERIZATION OF GREAT BLUE HERON AND GREAT
EGRET NEST SITES IN POOLS 20 AND 26, MISSISSIPPI RIVER. L.
L. Browning-Hayden, R. V. Anderson, M. A. Romano, and F. Cronin

01:40 PM RECREATIONAL USE SURVEY OF MISSISSIPPI RIVER POOL 13.
Russ Gent

02:00 PM  BREAK



SESSION VIII - ZEBRA MUSSELS (MODERATOR: Greg Cope)

02:20 PM UPDATE ON ZEBRA MUSSELS IN THE ILLINOIS RIVER. Scott D.
Whitney, Douglas Blodgett, and Richard Sparks

02:40 PM | SETTLEMENT, GROWTH RATE, AND HABITAT COLONIZATION
OF ZEBRA MUSSELS IN THE UPPER MISSISSIPPI RIVER. W.
Gregory Cope, Teresa J. Naimo, and Michelle R. McPeak

03:00 PM  THE SPREAD OF ZEBRA MUSSELS THROUGH THE INLAND
WATERWAY SYSTEM, 1993. Andrew C. Miller, Barry S. Payne,
Douglas Blodgett, and David C. Beckett

03:20 PM EFFECTS OF ZEBRA MUSSELS, YOUNG BLUEGILLS, AND WATER
RETENTION TIME ON EXPERIMENTAL FOOD WEBS. William B.
Richardson and Lynn A. Bartsch

03:40 PM  ADJOURNMENT
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POSTER PROGRAM SCHEDULE

THURSDAY, APRIL 28, 1994
04:00-06:00 PM
Concourse

CANDIDATE ANTIOXIDANTS FOR PREVENTING ZEBRA MUSSEL
ATTACHMENT: TOXICITY TO FISH. W. Gregory Cope and Michelle R. McPeak

LEAF DECOMPOSITION IN MAIN CHANNEL AND BACKWATER HABITATS OF
THE UPPER MISSISSIPPI RIVER. Meredith Duellman and Michael Delong

DISTRIBUTION OF LANDSAT-DERIVED LAND COVER THROUGH THE UMRS.
Mark Laustrup

ACROSS CHANNEL HABITAT USE BY MACROINVERTEBRATES SUBJECTED TO
HYDROPOWER PEAKING IN THE LOWER CHIPPEWA RIVER. Christine Lynch,
Michael Delong, and Neal Mundahl

CHANGES IN INVERTEBRATE COMMUNITY COMPOSITION ALONG THE
LONGITUDINAL GRADIENT OF A RIVER SUBJECTED TO HYDROPOWER
PEAKING. Joseph Marley, Michael Delong, and Neal Mundahl

POPULATION ASSESSMENT, MOVEMENT AND HABITAT USE OF
LARGEMOUTH BASS IN LA GRANGE POOL, ILLINOIS RIVER. Paul T. Raibley,
Kevin S. lrons, Timothy M. O’Hara, K.D. Blodgett and Richard E. Sparks

BOLTNIA DECURRENS, A FEDERALLY THREATENED PLANT SPECIES. Angela
Redmond and Marian Smith

SPATIAL AND TEMPORAL VARIABILITY IN AQUATIC VEGETATION IN THE
FINGER LAKES. Sara Rogers, Jennifer Sauer, and John Barko

FINGERNAIL CLAMS: HAVE THEY CHANGED AFTER THE CRASH AND DO
THEY LIKE POLLUTION? Mike Romano, Brian L. Sloss, Richard V. Anderson,
Richard E. Sparks and Teresa J. Naimo

INITIATION OF MACROINVERTEBRATE MONITORING ON THE UPPER
MISSISSIPPI RIVER SYSTEM. Jennifer Sauer, Pam Thiel, and Ken Lubinski

WALLEYE AND SAUGER SPAWNING HABITAT SURVEY IN POOL 16 OF THE
UPPER MISSISSIPPI RIVER. Gary Siegwarth, John Pitlo, and Dave Willis

EFFECT OF WATER TEMPERATURE ON LOCOMOTION AND BURROWING IN
UNIONID MUSSELS. Diane Waller and Jeffrey Rach



EFFECTS OF ZEBRA MUSSELS ON NATIVE UNIONID MUSSELS IN THE
ILLINOIS RIVER. Scott Whitney, Douglas Blodgett, and Richard Sparks

PRESETTLEMENT AND PRESENT FOREST CONDITIONS AT THE SOUTHERN V
TERMINUS OF THE UPPER MISSISSIPPI RIVER SYSTEM. Yao Yin and John
Nelson

FLUORESCENT ELASTOMER FOR SHORT-TERM MARKING OF FISH. Steven
Zigler and Michael Dewey
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FISH IN MACROPHYTE BEDS OF A BACKWATER LAKE: SPATIO-TEMPORAL
DISTRIBUTIONS AND FOOD WEB INTERACTIONS.

Michael R. Dewey, William B. Richardson and Steven ]. Zigler
National Biological Survey, National Fisheries Research Center, La Crosse, Wisconsin 54602,

We studied temporal and spatial patterns in use of macrophyte beds by fish populations in Lake
Onalaska, a backwater lake in the upper Mississippi River. Fish were sampled with block nets in
vegetated and artificially devegetated habitats and by diel electrofishing from mid-summer to fall of
1992. Young-of-the-year centrarchids dominated the block-net catches at vegetated sites, whereas
cyprinids and atherinids were abundant at devegetated sites. There was little diel variation in total
catch within the macrophyte bed although diel and seasonal patterns in the use of the macrophyte
bed varied among fish taxa and life stages. Gizzard shad Dorosoma cepedianum, which typically
feed in pelagic areas, were abundant throughout the macrophyte bed only at night in the fall.
Regression analyses of catch data from block-net sampling showed that the abundance of 11 of 24
taxa was correlated with macrophyte biomass, whereas fish diversity was inversely correlated with
macrophyte biomass. There was considerable overlap in the diet of adult and juvenile bluegill
Lepomis macrochirus. Seasonal changes in the diet of bluegill seemed to reflect changes in life
stages of insect prey. Fish were the primary prey (biomass) of juvenile largemouth bass
Micropterus salmoides. The consumption of fish by juvenile largemouth bass declined in October
and November, possibly due to reduced prey availability (principally juvenile bluegill) due to the
limited gape of juvenile bass. We hypothesize that habitat use of juvenile bluegill was a function
of predation by juvenile largemouth bass. In summer, most juvenile bluegills were vulnerable to
predation by juvenile largemouth bass and their abundance was correlated (r*=0.79, P=0.001)
with vegetation biomass. In fall, lowered predation risk weakened the relation between the
abundance of juvenile bluegill and vegetation (r’=0.42, P=0.062)

EXPERIMENTAL ANALYSIS OF THE IMPACT OF WATER MOVEMENT AND
MACROPHYTES ON JUVENILE BLUEGILL (Lepomis macrochirus) GROWTH
AND PREY AVAILABILITY.

Mark C. Hausler', William B. Richardson? and Lynn A. Bartsch?
'Dept. of Biology and Microbiology, University of Wisconsin - La Crosse, La Crosse, WI 54601,
INational Fisheries Research Center, National Biological Survey, La Crosse, WI. 54602.

Backwater areas of large rivers contain highly productive biological communities which may
interact in a velocity gradient from standing to flowing water. A mesocosm study was conducted
to experimentally analyze the ecological interactions occurring within aquatic macrophyte beds,
where flowing water may affect trophic interactions. The effects of flowing water on juvenile
bluegill (Lepomis macrochirus) growth, bluegill predation on macroinvertebrates,
macroinvertebrate abundance and how the interactive effects of aquatic macrophytes moderate
these factors was analyzed. A three factor cross-classified design was used with the factors: flow,
structure (simulated macrophytes) and fish applied in eight treatment combinations (n=3). Fish
and structure treatments were randomly distributed among flow and no flow environments.
Macroinvertebrates were stocked and allowed to colonize the test facility for four weeks, prior to
the four week experiment. Fish growth was analyzed by comparing final weight measurements
and macroinvertebrates were sampled at the beginning, middle and end of the experiment. Fish
growth was highest in enclosures with structure (P=0.03), while flowing water had no significant
effect. The presence of structure in flowing water did not significantly affect bluegill growth. Total
macroinvertebrate abundance was higher in the presence of bluegills (P=0.02, mainly
chironomidae), and in treatments with flowing water (P <0.01). Lack of significant statistical



interactions suggests water movement and aquatic macrophytes may have independent effects on
bluegill growth. Flowing water may increase potential prey availability, however, in this
experiment bluegill did not utilize greater prey abundance.

BIOLOGICAL SIGNIFICANCE OF NAVIGATION-INDUCED SHEAR AND
TURBULENCE ON SURVIVAL OF LARVAL FISHES OF THE UMRS.

Roland E. Sigurdson'?, Mary G. Henry?, and Melbourne C. Whiteside'

'Department of Biology, University of Minnesota-Duluth, Duluth, MN 55812,

IMinnesota Cooperative Fisheries & Wildlife Research Unit, University of Minnesota, Department
of Fisheries & Wildlife, St. Paul, Minnesota 55108.

Encounters with commercial navigation-induced shear stress and turbulent flow are thought to be
responsible for a decrease in the survival of larval fishes in the upper Mississippi River system.
Commercial transport is expected to triple in the next 30 years based on current estimates.
Therefore, understanding the actual and potential impact of these navigation vessels on this highly
complex system is important. Information on navigation-induced shear and turbulence is critical
for understanding the effects that the predicted increase in barge traffic may have on larval fish
mortality and implications of year-class recruitment. A test chamber was used to simulate shear
stress and turbulent flow on larval walleye, fathead minnow and green sunfish. We examined the
immediate mortality and short term trauma on larval fish following simulated navigation-induced
shear and turbulence. Turbulence caused significant reductions in survival, whereas shear stress
did not. Protolarvae, mesolarvae, and metalarvae of the three species examined displayed
significant decreases in survival (p<0.05) when exposed to turbulence. Turbulence caused
elevated levels of mortality when larvae were subjected to multiple exposures.

MACROPHYTE INFLUENCES ON SEDIMENT RESUSPENSION IN A SHALLOW
RIVERINE IMPOUNDMENT.

John W. Barko and William F. James
U.S.A.C.E. Waterways Experiment Station, Vicksburg, MS and
N.B.S. Environmental Management Technical Center, Onalaska, WI.

Sediment accretion provides nutrients required to maintain the vigor of rooted macrophyte
communities, but excessive sedimentation and/or sediment resuspension may result in macrophyte
declines due to burial or to light limitation. We investigated relationships between macrophyte
abundance and wind-induced sediment resuspension in an impoundment (Marsh Lake) on the
Upper Minnesota River. The impoundment is very susceptible to sediment resuspension due to its
shallow depth (mean = 0.9 m) and large effective fetch. As estimated from a wave model, nearly
the entire sediment surface area can be disturbed by waves generated at wind velocities as low as
10-15 km/h. In 1991, as an apparent result of very dense macrophyte coverage, sediment
resuspension in Marsh Lake was much less frequent than in 1992 when macrophytes were
essentially absent. During periods of sediment resuspension, concentrations of total seston and
chlorophyll increased significantly in the water column. Both water quality and sediment
dynamics in this system are closely linked with the wax and wane of macrophyte communities. By
reducing the frequency of sediment resuspension and transport, macrophytes potentially maximize
their use of sediment nutrients, while improving water quality conditions.
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DEPTH EFFECTS ON THE DISTRIBUTION OF AQUATIC PLANTS IN POOL 8 OF
THE UPPER MISSISSIPPI RIVER SYSTEM.

Donald C. Williams, Jim Rogala, John Barko, and Sara Rogers
North Central Division, U.S. Army, Corps of Engineers, Chicago, IL 60606, and
Environmental Management Technical Center, National Biological Survey, Onalaska, Wl 54650

Analysis of Geographic Infomation System overlays of plant distribution and bathymetry showed
that distribution patterns of both emergent and submerged vegetation were closely related to depth
through Pool 8. Depth distribution thus accounted for most of the differences in plant distribution
in the upper, middle, and lower pool. The depth relationship is apparently related to light
penetration as related Secchi Disc Transparency. There was no preliminary evidence that wind-
generated trubidity in the lower pool affected the depths reached by submergent plants in that
area.

SUITABLE FISH HOSTS OF THREE FRESHWATER MUSSELS FROM THE ST.
CROIX RIVER, MINNESOTA.

Mark C. Hove, Robin A. Engelking, Erin M. Long, Margaret E. Peteler and Laurie A. Sovell
Department of Fisheries and Wildlife, University of Minnesota, 1980 Folwell Ave., St. Paul, MN
55108.

Most species of freshwater mussels must briefly parasitize a fish in order to complete their life
cycle. Management of rare mussel species frequently demands knowledge of the mussel’s fish
host(s). Suitable fish hosts of Cyclonaias tuberculata, Lasmigona costata, and Ligumia recta were
determined by artificially exposing fish species to mussel glochidia and then determining if
juvenile mussels were produced. Fifty-one fish species were infested with C. tuberculata
glochidia, but only the yellow bullhead (Ameiurus natalis) and channel catfish (Ictalurus punctatus)
served as hosts (Table 1). Six of eight fish species tested were found to be suitable hosts for
Lasmigona costata: bowfin (Amia calva), northern pike (Esox lucius), bluegill (Lepomis
macrochirus), largemouth bass (Micropterus salmoides), yellow perch (Perca flavescens) and
walleye (Stizostedion vitreum) (Table 2). Juvenile Ligumia recta were collected from only two
(largemouth bass and walleye) of thirteen fish species tested (Table 3). Suitable fish hosts
identified for C. tuberculata and Lasmigona costata were previously unknown. This is the first
time the walleye has been identified as a suitable host for Ligumia recta.

Table 1. Fish species exposed to Cyclonaias tuberculata glochidia in 1993.

number juveniles number no juveniles
tested recovered tested collected

2 yellow 1 common carp
bullhead 1 black bullhead

2 channel catfish*

4 tadpole madtom

1 burbot
4 banded killifish
1 freshwater drum

* _ Fish died before end of test.

(Channel catfish and yellow bullheads were identified as suitable hosts for C. tuberculata glochidia
in 1992.)
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Table 2. Fish species exposed to Lasmigona costata glochidia in 1993.

number juveniles number no juveniles

tested recovered tested collected
1 bowfin 3 yellow bullhead
3 northern pike 3 bluegill
2 bluegill 1 largemouth bass
2 largemouth bass 2 black crappie
2 yellow perch
4 walleye

Table 3. Fish species exposed to Ligumia recta glochidia in 1993.

number juveniles number no juveniles
tested recovered tested collected
2 largemouth 1 black bullhead
bass* 1 yellow bullhead
4 walleye 1 channel catfish
3 northern pike
1 green sunfish*
2 pumpkinseed
6 bluegill*
*.This species has been 1 black crappie
identified as a fish host 3 lowa darter
Ligumia recta by other 2 Johnny darter
researchers. 3 yellow perch

Further host tests will be conducted on fish species with fewer than three
individuals tested and tests with conflicting results.

UNIONIDS AND MARGARITIFERIDS (MOLLUSCA: BIVALVIA), SAINT CROIX
RIVER, AFTON AND WILD RIVER STATE PARKS, MINNESOTA, JUNE 1992.

Marian E. Havlik ;
Malacological Consultants, 1603 Mississippi Street, La Crosse, WI 54601-4969.

Over 40 bivalve mollusk species have been reported from the St. Croix River since the
mid-1980's, but large areas have never been sampled. From 8 - 17 June 1992 we did
semi-quantitative, quantitative, and random sampling by wading and SCUBA diving near the
Minnesota shorelines of Wild River and Afton State Parks to determine the presence and habitat of
rare bivalves. A total of 1560 living margaritiferids and unionids were found, representing 20
species (Tables 1, 2). Four additional species were among 391 empty shells. Aquatic habitats
differed greatly. No Dreissena polymorpha (Pallas, 1771), Zebra Mussel, were found. Wild River
State Park sites were up to two meters deep, and had a diverse, abundant mussel fauna,
particularly in sand, gravel, and cobble areas that also served as habitat for submergent aquatic
vegetation. Thirteen sites (32 sub-sites) along the 18.7 mile border of Wild River Park yielded
1480 living unionid and margaritiferid mollusks with densities to 74/m2 representing 19 living
species. Elliptio dilatata (Rafinesque, 1820), Spike (32.0%) and Actinonaias ligamentina carinata
{(Barnes, 1823), Mucket {30.8%) dominated the fauna. Proposed as federally endangered, 40 large,
old Cumberlandia monodonta (Say, 1829), Spectacle Case, were found at Wild River Park. The
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largest was 235 mm long and about 70 years old (independently aged three times). Their unique
habitat of large boulders was limited. Since the smallest C. monodonta was 165 mm long, the
absence of young adults strongly suggests a host fish problem. C. monodonta is reproducing
below the Northern States Power dam, St. Croix Falls, WI. Other rare living unionids at Wild
River Park were Cyclonaias tuberculata (Rafinesque, 1820), Purple Warty-Back (23 specimens up
to 50 years of age), Alasmidonta marginata Say, 1818, Elk Toe (29 specimens) and Pleurobema
sintoxia (Rafinesque, 1820), Round Pig-Toe (17 specimens). Six species showed evidence of
recruitment. Two species were represented by empty shells only. Unionid diversity decreases
downstream of the south boat landing due to the effects of the St. Croix Falls power dam. Afton
Park’s unionid habitat was limited, and the fauna sparse in numbers and diversity. Depths were
six or more meters near the shoreline. Twelve sites (14 sub-sites) along the two mile border of
Afton Park yielded 80 living unionids (eight species). Three additional species were represented
by empty shells, including a federally endangered, female Lampsilis higginsi (Lea, 1857), Higgins’
Eye, found near Afton’s north boundary. Recruitment was minimal, and some specimens were
slow growing (stunted length and height for age). Project was supported by MNDNR Nongame
Wildlife Program & Tax Checkoff, and MN Division of Parks and Recreation.

TABLE 1. BIVALVE MOLLUSKS, SAINT CROIX RIVER PARKS, MN, 1992
B1LD RIVER ArToR 10748 § ABORDANCE

1 Cumberlandia monodsata (Say, 1829), Spectacle Case [ 0t 1.56%
1 Mnodonta imoecillis Say, 1829, Paper Pond Sheil ] ]
3 Azodonta grandis f. eorpulenta Cooper, 1334, Steat Ploater ] ]
4 Strophitus u. undulatus (Say, 1817), Squav Peat H b1} 1.86%
§ Masaidonta marginata Say, 1418, Elk Boe L] b3 I T 8 1]
6 Lasmigona complapata (Barmes, 1823), White deel Splitter ] ]
T Lasaigana costata (Rafizesque, 1320), Pluted Shell k}] 38 Lt
§ Quadrula 7. pustalosa (Lea, 1831), Pizple Rack k1] 1 I3 ] L
Y dmblesa p. plicata (Say, 1817), three-Ridge 17 1 H] 1468
10 Pusconaia flava (Rafinesque, 1820}, Pig-fae il n [T A P11
{1 Crclonaias tubercuiata (Rafinesque, 1820), Purple Warty-Back 23 U v LN
12 Pleurobena sintozia (Rafinesque, 1820}, Round Pig-toe 17 17t 1w
13 Blliptio dilatata (Rafinesque, 1820), Spike 500 S00 7 32.08%
14 Obliquaria reflera Rafinesque, 1820, Three-Gorned Warty-Back 2 b} 5 1.1
1§ Metimonaias [igameatina carinata (Barmes, 1321), Mucket 41 81 71
16 Cbovaria clivaria (Rafinesque, 1820), Hickory Nut I} 4 L1t
17 fruacilla truscata Rafinesqus, 1920, Deer fos 10 1 11 [ L
18 Leptodea fragiiis (Rafinesque, 1820), Pragile Paper Sheil § ] 0.58%
1% Potamilus alatus [Say, L8L7), Piak Heel Splittsc 10 1 11 1.7t
20 Torolasea pacvus (Barnes, 1821), Lilliput Shell § § .30
Ul Liqueia rectz (Lamarck, 1819), Biack Sand Sheil 10 10 1648
22 Lampsilis radiata luteela (Lamarck, 1819), Fat Mucket 90 § 95 1 6.0
13 Lampsilis higginsi (Lea, 1857), Biggins' Zye ] Dot
14 Lampsilis ventricasa (Barmes, 1823), Peckethoox 51 ] 1 1 an
TOTAL (* = WE/WI SPECIAL 5TATUS SPECIES): 1440 i 1540 100.0%
LIVING SPECIES {1 = JUVEAILZS): 13 ] 0
D = EMPTT SHELLS OKLY: 1 ] L]

TABLE 2. BIVALVE MOLLUSKS, ST. CROIX RIVER PARKS, BY SITE
WILD RIVER PARK ] AFTON PARK

(UPSTREAM TO DOWNSTREAM)

SITE #SPECIMENS #SPECIES

(UPSTREAM TO DOWNSTREAM)
SITE #SPECIMENS $SPECIES

1
]
1
$ ALIVE DEAD | & ALIVE DEAD
_______________________________ : ——— - =
1 34 9 2 : 1 53 7 1
2 239 16 H 2 3 1 2
3 44 4 : 3 -
4 300 13 3 H 4 1 1 1
5 54 9 1 H 5 =
6 413 1s H 6 1 1
7 93 10 2 1 7 5 2 2
8 16 6 10 | 8 =
9 208 17 1 H 9 2 1
10 2 2 5 H 10 3 2
11 73 7 ' 11 9 4
12 2 1 5 H 12 3 3
13 2 1 : e == ==
i == BB i TOTAL: 80 8 3
TOTAL: 1480 19 2
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