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Executive Summary

Burrowi 1] hu Hexagenia limbata and H. rigida) repopulated the western basin of
Lake Erie (San ] v 1o Toledo. Ohio) beginning in the carly 1990s. and they began
repopulate the nmuhmc waters of the central basin in Ohio (west of Huron to the
Pennsvivania state liney in the late 1990s. as documented by previous Luke Erie Protection
Fund projects. The return of these may flies 1o Lake Erie signals important progress in the
rehabilitation of this Great Lake. Prior to this Small Grant pmlul conducted in 2000. earlie
survevs of the distribution and density of the maytly nymphs beginning in 1997 indicated l al
they were primarily recolonizing the sediments west of Euclid. Ohio.

e

Because of persistent stormy weather conditions in May and early June 2000. collections
could not be made prior to the beginning of the annual emergence ot the nvmphs from the
sediments. The resulting data reflect that situation in that a maximum of only one nyvimph was
collected at any station. equivalent to five nvmphs per square meter. as opposed 10 as many as
48 per square meter in 1999, However. 2000 was the {irst vear that nymphs were found
widelv distributed along the shoreline from the westernmost to the easternmost sites. Because
of the late collections in 2000. nvmph densities and the number of locations where nyvmphs
appeared were probably lower than they would have been had samples been collected prior 1o
emergence. Continuation of the annual sampling program is recommended in order to
confirm that Hexagenia is successfully recolonizing its native habitat.

Introduction

Burrowing mavtlies ot the species Hexagenia limbata and [ rigida were
historically an important component of the animal community in the bottom of the
western babm of Lake Erie and parts of the central and eastern basins. [t was a major part

i the diets of several tishes. Massive poH ution ol the lake in the first three-fourths of the
1\\'emic1h century apparently led first o a large increase in the abundance of the
burrowing mavtlies as their food supply mcreased. and later 1o thelir rapid disappearance
as oxveen depletion in or near the sediment. and perhaps the build-up of toxic
contaminants. increased. These conditions and events are presented in greater detail in
previous reports provided to the Ohio Lake Erie Oftice (Kricger 1999. 2000) that are
available on its Web page (hup: www epasstate.oh.us oleodeptlepl” 08-94 tinal.hun).

In the earlv 1990s. Hexagenia showed evidence that it was repopulating parts of the
western basin. and studies ensued in 1993 and later vears to determine the extent of its
range expansion and the increase in its density in the western basin. The results of those

studies have been published in several journals (Krieger et al. 1996. Madenjian et al.
1998. Schloesser et al. 2001) and in presentations at scientific and public symposia.

Because the density of the mayv{ly population in the western basin was increasing
rapidly. we proposed in 1996 to begin to sample the central basin sediments to determine
whether nvimphs were present in the shallower nearshore zone and. if so. their densities,
Through grant LEPF 97-30. we sampled nearshore sediments in May and June o1 1997



through 1999, A citizen monitoring program called Mavily Watch was conducted

through that grant at the sume time 1o moniior the appearance und daraton of winged

[exagenic on shore

It appears that the Hevagzenia population in the western basin has Targely recovered.
After peaking at an average abundunce in the western hasin of about 430 nymphs m- in
1997, the population dipped to about 130 nymphs s m- in 1998 but rebounded o around
310 nvmphs m” in l‘)c)ﬁ). and 400 in 2000 (1999 and 2000 data courtesy of D. Schloesser.
USGS). Meanwhile. we found only about I nvmph m~ in 1997 and 1998 in the nearshore
areas of the central basin. and an increase 0 4 mvmphs m™ in 1999, The 1999 results
showed a sudden upsuree in the abundance of nymphs in the nearshore area of the central
hasin west of Fuclid. but not eastward to Conneaut. Ohio (Figure 1).

Thus. it appeared that the central basin population was beginning to respond in the
same manner as the western basin population. but later. and primarily in the western part
of the basin. The objective of the present grant. SG 129-00. was to provide continuity in
the sampling of Hexagenia nymphs in the central basin from Sandusky to Conneaut in
order to document the apparent trend of increasing distribution and abundance. Sampling
in 2000 was believed 1o be pivotal in demonstrating whether the nymph population is
indeed recovering in the central basin

Methods

As in our previous studics on Hexagenia nymphs. transportation to the sampling
stations was provided by Mr. Chris Muzinic of the U.S. Geological Survey's Lake Erie
Biological Station aboard the R I'Pi/\'c The stations were visited from west to easton 12
June (1 station). 13 June (8 stations). 14 June (8 stations). 22 June (3 stations). and 23
June 2000 (7 stations). for a total of 27 stations (Table 1). Mr. Muzinic and two
technicians from Heidelberg College collected four replicate sediment samples at each
station using an Ekman grab (21 em x 21 em). Each sample was rinsed through a
standard No. 30 screen (0.60 mm mesh openings). Nvmphs found in the sample residues
were placed in small vials on ice. The residues were put in 300-mL wide-mouth jars.
were preserved in 3% formaldehyde. and were returned to the Water Quality Laboratory.
where thev were observed for additional mayflies. Nymphs found in the field were
rinsed and were frozen. Those nymphs as well as others found in the preserved samples
will be measured and weighed (as dry biomass) at a later time for comparison of
length:biomass relations among stations.

Results and Discussion

The stations where FHexagenia nvmphs were found and thetr densities in 2000 and
previous vears are shown in Figure 1. The density at all stations where they were tound
was > nymphs”m:. which represents a single nvmph found in a total of four replicate
samples. The geographic range of nymphs in the nearshore zone was much greater than
in any of the three previous years. extending from Sandusky to Conneaut. with a gap in
the Fairport Harbor area.

o

Kricger. SG 129-00



Because no nvmphs were found east of Fuchd in 1999, the data were divided mnto
two uroups — those stations west of Fuchd and those to the east ¢ Tuble 2). The average
density of nvmphs west of Euclid was higher than that cast of Fuclid in 1997, 1998, and
1999, In fact. cast of Fuchid the average was zero in 1998 and 1999, However. in 2000
the average density was nearly twice as great east ot I uclid than to the west. The fact
that 18 stations were in the western group and only' 9 stations were in the eastern group in
2000 may have had some effect on that comparison. Prior to 2000. the percent ol stations
where nvmphs were found was generally greater west of Euchid. In 20000 only one-
fourth of the western stations revealed nvmphs. while one-halt of the eastern stations did.

Stormy lake condivons throughout most of Mayv and June most likely played a role
in the low densities found. Rather than beginni ng sampling in the first week in June as
would be desirable. we were delaved unu 1 new rhv the middle ot June. At that ume. a
substantial proportion of the nyvmphs had already begun to emerge. Therefore. nvmph
densities and the number of locations where nvmphs appeared were probably lower than
they would have been prior to the onset of emergence. Sampling earlier than the first
week in June is not feasible most vears. even if the weather permits. because of other
sampling priorities of the USGS in May in the western basin.

Benefits and Information Dissemination

Governmental agencies and the public continue to be interested in the increased
presence of the large Hexagenia maytlies. and interest peaks a few weeks prior to and
during the summer emergence. Reporters and writers interviewed by the project director
during 2000 and the first hal{ of 2001 are listed 1n Table 3. and the resulting articles are
shown in Appendix A. In addition. a few individual citizens have called regarding the
mayvtly swarms. For example. in Mayv 2001 a resident near the shore of Maumee Bay
wanted to know when the swarms would occur because she wanted to schedule her
child’s high school graduation party at another time.

Dissemination of the project results has occurred in several ways. The projec
director has made several presentations and has been co-author on another one during this
project period. They are listed n Table 4. and copies of the published abstracts
corresponding to those presentations appear in Appendix B.
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Table 1. Coordinates and depths of stations sampled for Hexagenia nymphs in the
nearshore zone of the central basin of Lake Erie. 1993 through 2000,

YEARS SAMPLED

STATION N LATITUDE W LONGITUDE Dfl:l’lm- 95 96 97 98 99 00
TAlestaT

BRDI13 1170437 §2°29.32 3 N
CP1 41°30.01" 82938.07' 37 N
cP2 11926.60' 82°.33.00" 34 NN
CP3 4102571 82935.04 g NN
LV32 1172730 82°24.00" 43’ \ RN
LV32s 1192614 g0 34 10" \

LV36 11°27.30" 82°21.10' 43 \ NN
LV36b 11°27.00 8§2°20.86' 43 \

LV66 41-28.7% §2°11.17 RN
LV66b 41°28.79' 82°11.10" 34

LV67 1129.77 82°11.17 \

LH1 41928.50' 82°11.10' 32 \
BRD16 41°30.11" 82°09.74' 40’ \

BRD16b 11929.57 §2°09.46' 38 RGN
AV] 11°32.30" §2°01.00' 30" RN
RR1 41°29.49' 81°350.38' 13 RN

RR1b 11°29.83' 81°31.72' 40" RGN
RR2 11°30.39' §1°40.32' \

CWS80 41°29.83' 81°43.33" 30" \

CWSI1 41°30.80" §1°45.33" 43’ VoA
CW8§2 41°32.88’ 81°43.84' 33 v
EW1 41°29.72 §1°43.94" 10" \

CES84 41°29.83' §1°43.50' 277 by v N A \
CES85 11°30.30' §1°42.75' 300 | A \ \
CES7 11°30.93" 8§1°41.67

CWS$ 1173150 §1°42.7¢ 17 N
CW89 41°32.00° 81°43.92'

CW89s 41°30.95' 81°43.60’ 43" X

CEY0 11°31.60’ 81°40.30 \

CEY1 41°32.23 81°39.33" 30" N
CE92 41°32.70' 81°40.50' 23 NN
CE92b 41°32.25" 81°40.45' 42! \
BRD17 41°29.98 81°48.86'
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Table 1. Conunued.

STATION N LATITUDE W LONGITUDE | DEPHL OGS 96 97 98 99 00
CEY3 41753525 §1-41.67
CEY7 4175440 §1°39.25

CEY7b 41735200 §1938.03 40’ A
CEYY 41°33.70° g1-34.38 \

CEY9b 4173608 §1934.2% 33 \

CE100 41°36.20° 8173385 SO NN
BRDIS 4174547 g§1°19.22 R NN N
FP111 41°46.10° §1°18.40' 41 NN
FHI 41°43.95 8171691 25 A N U
FP110 +1°47.17 81°16.80 46’ \

FP116b 41°46.92 81°16.87 40’ NN
AS124 41052235 §1°00.40’ 48 \ ‘
AS124b 4193235 §0°39.25 41 ‘ NN
BRDI19Y 4195438 8§0°49.42' 34 \

BRD19b 415455 80°49.49' 40’ AR
AS135 41°56.39" 80°47.58' 56° A

AS135s 4195293 . 80°33.60' 41 VPN A
AS139b 41°36.3% §0°47.60' 35

AS139¢ 41954.89' 804851 57 NN N
AHI 41°55.10° 8§0-47.65 33 \

AHI1b 4193515 8U°47.70' 28 AR
AH2 +1°34.92 8§0°47.50" 52 A A
AH2b 4195492 80°47.56' 23 A \
CN1 41939.90' 80°54.00 32 NN

Table 2. Changes from 1997 through 2000 in the density of Hexagenia nymphs and the
proportion of sampling sites were nymphs were found in the central basin of Lake Erie.

Ave. Number - Percent of Sites
nymphs per sq. meter  with nymphs
West of East of . Westof : Eastof -
" Year Euclid - Euclid . Euclid -~ Euchd |

1997 24 . 06 0% 1%
1989 59 0 44% 0%
2000 13 24  26%  50%
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Table 3. Reporters and writers inter iewed recarding /Hexagenia during 2000 and
f g ¢ : g

through mid-June 2001,

Name & Phone Affiliation Date
Kim Bates Toledo Blade 61101
Linda Culler Sundusky Regisier 6801
Tom Henry Toledo Blade ~9/12/00
Jenni Laidman Toledo Blade 5/27/00
Art Weber Milbury Press, Maumee Bay Press 3/4/00.
61401

hio Lake Erie Oftice

Fund Focus

summer 2000

Table 4. List of presentations on the project results made during the project period.

[‘vent/Place

Title of Presentation

Date

[.ake Erie Coaference
Sandusky. OH

Lakeside Heritage Society

Lakeside. OH

wvine Line

Ohio Sea Grant

Annual Meeting
International Assoc. of
(reat Lakes Research

49™ Annual Mecting
North American Bentho-
logical Society

Toledo-Cleveland-Buffalo Wings: Mavtlies

inour Fiuture

Mavtlies — Boon or Bane

Moyl Storms = a Summer 2001 Eveni?

.

Estimated flux of nuirients and contaminanis
associated with Hexagenia maytlies inwesiern
Lake Erie (3% author with J.J.H. Ciborowski)

7 Sep 2000

8 July 2001

about July 2001

June 2000

Recolonization of the central basin of Lake Erie 7 June 2000
by burrowing mavilies (Ephemeridae: Hexagenia

spp.) and impact on fish diets

Krieger. SG 129-00
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Figure 1. Stations sampled for /{exagenia nymphs 1997 through 2000. and the densities
(individuals per square meter) where nymphs were found.
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Appendix A. Articles Featuring this Project
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101 Uses for a Mayfly?

Communities and LEPF Grants Support Mayfly Projects

avor Thomas Brown of Port Clinton. Ohio

remembers the fateful day as if it were

vesterday. “It was June 23, 1996 at 9:20 p.m.
at True-Lay Memorial Stadium. I was presenting
awards for a Drum and Bugle Corps competition when
a dark cloud appeared over the stadium. This cloud
turned out to be a swarm of mavflies that descended on
the crowd. Many people in the audience were scream-
ing and swatting. others were laughing as evervthing in
sight became coated with mayflies. I continued with my
presentation, although I was covered from head-to-toe
with “June bugs™. As [ handed the award to the group
leader. he saluted and we must have looked like two
statues made of mavtlies.”

That dayv the city of Port Clinton experienced the
nvpe of mavfly hatch that had not been seen there since
the early 19530°s. Dubbed the "Bug Day of '96™ by
focals. it was onlv a sign of things to come. The large
swarm of mavflies was actually a positive indicator that
the water qualitv in Lake Erie had improved. but area

esidents were not happy with the mess created in their
own.,

This dilemma led to the award of a Lake Erie
Protection Fund (LEPF) Grant of $25.392.00 t0 the
City of Port Clinton for a first-of-its-kind project titled
“Sanitary Mayvfly Disposal Through Composting™. A
special sanitary landfill license had to be obtained and a
unique “sifter” designed to separate trash from the
mayflies that are scooped from the streets. The
collected mayflies are then mixed with mulch and other
organic materials and processed into compost for the
use of city landscaping crews and residents. Addition-
ally. educational programs and signage were developed
to inform residents about the “dos and don’ts™ of
dealing with mavtlies. City-wide blackouts are encour-
aged during peak hatch times to keep maytlies from
swarming toward light sources. The LEPF grant even
helped fund special electrical switches that allow city
safety service crews to easily turn off street lights to
keep the mavilies at bay. Cleanup is now quick and
etficient. and free soil amendments are derived as a

email: oleo@www.epa.state.oh.us

Mayor Thomas Brown of Port Clinton
(complete with “mayfly hat”) stands in front of the
city’s LEPF Mayfly Composting site.

bonus. The project has been deemed a success.

According to Mavor Brown. “The people of Port
Clinton are pleased that we've taken a perceived
nuisance and done something positive with it. Citizens
here are educated and very cooperative in terms of
helping with the project. Being the first maytly
composung site in the country. we are very proud to
be a model city for other communities facing the same
problem and we are glad to share whatever we learn
from this process.”

In addition to the Port Clinton site. Dr. Ken
Krieger of Heidelberg College in Tiffin, Ohio is
conducting his own maytly research thanks in part to
LEPF grants. In the last six vears. Dr. Krieger has
received several grants to study and track the in-
crease of maytly populations in the western and
central basins of Lake Erie. Dr. Krieger is hoping to
answer the questions of how these population changes
will effect the ecology of the Lake Ere waters and
coastal region. and especially the feeding habits of
tish in these areas.

Continued on page 3

_ Pagé- 4




A new Chair of the Ohio Lake Erie Commission
was selected at the Commission’s quarterly
meeting held on June 21, 2000. In accordance with
state laws, the Commisson votes to rotate the chair -
between its Board members at the beginning of cach
fiscal vear. Dr. Samual W. Speck, Director ot the Ohio
Department of Natwral Resources. was chosen to begin
his new duties as of Julv | for the Fiscal Year 2001.

Dr. Speck has a long history of public service.
management. and legislative experience. Before being
appointed as the Director of ODNR by Governor Bob
Taft in February 1999, he had been President of
Muskingum College since 1988. Dr. Speck served in
Ohio’s General Assembly for 13 vears. as a state
representative from 1971 to 1976, and as a state
senator from 1977 to 1983, As a member of the State
House of Representatives. he was the primary author
of Ohio’s Strip Mine Reclamation Act. and also
sponsored legislation to create separate divisions of
Forestry and Natural Areas and Preserves within
ODNR.

Dr. Krieger's research has shown that burrowing
mavfly larvae found in near-shore sediments have
increased from near zero'm® in 1991 to near historic
readings of approximately 400 larvae m- in the last
few vears. Data indicates that mavflies in the western
basin of Lake Erie may have reached their carrying
capacity. while mavtlies in the central basin continue
to expand their densities in an eastward direction.

The diets of four forage tishes (trout perch. silver
chub. spottail shiner. and emerald shiner) were studied
in both the western and central basins. The stomach
contents of collected fish were recorded. and it was
determined that the diets of three species of western
basin fish included burrowing mavily larvae. These
same species found in the central basin have not vet
included maytly larvae in their diets. This difference
corresponds with the respective densities of mayflies
in each basin. [f mavi{ly populations continue to
increase in the central basin. tish in this area may take
advantage of mavtlies as a food source as fish in the

September/October 2000

Dr. Samuel Speck is New Chair of Ohio Lake Erie Commission

http://www.epa.state.oh.us/oleo/

Prior to serving as President of Muskingum
College in New Concord. Dr. Speck was the
associate director ot the Federal Emergency
Management Agency under President Ronald
Reagan. He received his master’s and doctoral
degrees in government from Harvard University.

As Director of ODNR. Dr. Speck is
responsible for the management of Ohio’s 73
state parks. 20 state forests. and 118 state nature
preserves: oversight of hunting. fishing and
recreatinal boating: promotion of recychng and
litter prevention:
management of
the state’s soil.
water. mineral,
and geological
resources; and
directing the
OhioCivilian
Conservation
Corps. 4

western basin already have. thus potentially provid-
ing another link in the Lake Erie food chain.

As part of these projects, a “Maytly Watch™
program was initiated. Volunteers at 30 stations
along the lakeshore from Huron to Conneaut
searched for winged adult mayvflies andror their
shed skins at set times of the day and night. The
Mavtly Watch study. now in its third year. has
tracked a further eastward extension of the mayfly
populations.

“Public interest in this mavily research has
been the greatest of any project [ have been
involved with, It has been enjovable working with
the people along the shoreline.” savs Dr. Krieger.

In all of these may{ly projects. public support
and LEPF grants have made the difference. 4
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JAGLR Abstract #1821

Session #3
Contributed
Oral

CIBOROWSKI, J.J.H.}, CORKUM, L.D',, GRGICAK, A'., CHASE, M.E'.,
SCHLOESSER, D.W?, AND KRIEGER, K.A? 'Great Lakes Institute for
Environmental Research, University of Windsor, Windsor, ON, N9B 3P4.
“Biological Resources Division, US Geological Survey, Ann Arbor, MI,
48105. *Water Quality Laboratory, Heidelberg College, Tiffin, OH, 44883.
Estimated flux of nutrients and contaminants associated with Hexagenia
mayflies in western Lake Erie.

Hexagenia mayflies, absent from western Lake Erie since the 1960s, were
observed at isolated locations in 1991. Benthic surveys documented range
expansion of Hexagenia larvae from west to east, and two- to four-fold
annual increases in density to >2,000 m? at some sites in 1997. At this time,
larvae occupied over 85% of soft substrates in western Lake Erie and had
basin-wide mean ("SE) density of 350 ("31, n=58) larvae m?, equivalent to
abundances in the 1940s. Benthic biomass in spring 1997 was estimated to
be up to 100 kg/ha (wet mass).

We determined the importance of Hexagenia larvae as agents of nutrient
and contaminant flux by multiplying yearly abundance/biomass estimates
by literature reports of P content and processing rates and contaminant
burdens relative to annual lake loading estimates. We estimate 1997 larval
production to mobilize 18 ug/m?¥yr total PCBs, equivalent to 85% of annual
aerial loadings. Secondary production up to 250 kg/ha/yr (wet mass), and
estimated dissolved P production of up to 16 mg/m®/d suggests that
Hexagenia larval populations likely contribute significantly to both food
web dynamics and nutrient budgets of the western basin.

Presented at the annual meeting of the International Association for
Great Lakes Research, June 2000.
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Habitat utitization by tuvial cvprinids ¢ Macrhybopsis aestvalis, Notropis jemezanus. Notropis simusy was studied at two
spatial scales within the middie Rio Pecos. NM at low to moderate discharge (0.2 10 7.0 m'/s). Channel tvpe discriminated
macrohabitats (reaches. 44.0 to 122.0 river km). Year round distribution. abundance. and population structure surveys over
eight vears determined that fluvial cyprinids were most persistent. abundant. and demographically intact withinactive sandbed
reaches. Mean depth/velocity of individual seine hauls (1.5 10 54.0 m*) discriminated mesohabitats. Analysis of 1839 hauls
from 20 sampling trips over five vears concluded that fluvial cvprimids utilized swift mesohabitat compared 1o other fishes
but exhibited broad mesohabitat preference. Availability of preferred mesohabitat was similar between reaches and did not
correspond with fluvial cyprinid reach preference. Qualitative observations deduced that microhabiiat distribution and
abundance vaned berween reache: and did correspond with fluvial cyprinid reach preference. Sediment transport regimes
ibedforms ) in active sandbed reaches sustained high microhabitat heterogeneity that was lacking in inactive reaches. Increased
understanding of fluvial cyprinid microhabitat utilization in relation to bedforms is critical for conservation since sediment
transport regimes are constrained by water and sediment supply.

(364)DOMINANT TO ENDANGERED? HISTORICAL CHANGES IN YELLOWCHEEK. DARTER AND ASSOCIATED
FISHES IN THE LITTLE RED RIVER HEADWATERS
M.5. Wine and S. Blumenshine. Dept. of Biology. Arkansas State University
mWine @ navajo astate.edu

The vellowcheek daner (Etheostoma moorei) is an endemic species of north-central Arkansas. found only in four headwater
sureams of the Litle Red River above Greers Ferry Lake. Headwater inundation as the result of the formation of Greer's Ferry
Lake n 1962 has lead 10 habitat reduction and spatial isolation of yellowcheek populations. Despite these habitat changes.
the yellowcheek was the most abundant riffie fish during a 1979-1980 status survey. A more recent study found genetic and
meristic differences among populations of vellowchesk. and noted Increasing difficulty in obtaining study specimens. During
1996-2000. we used kick seining and electroshocking o determine current vellowcheek abundances. In stark contrast to the
earlier study, vellowcheek densities were extremely low and confined to small low and mid-stream reaches which largely
sustained flow throughout the vear. Where veliowcheek have been captured. they are now a distant fifth in abundance
compared to other riffle fishes, suggesting that declines are more likely a species rather than community phenomena.

(365 POTENTIAL INTERACTIONS BETWEEN EURASIAN RUFFE AND ROUND GOBIES IN THE GREAT LAKES:
PREY AND HABITAT PREFERENCES.
C.R.Bauer’.G.A Lambeni’. and M.B. Berg". 'Department of Biological Sciences. University of Notre Dame. Notre Dame,
IN 46556-0369, “Department of Biology, Lovola Untversity Chicago. Chicago, IL 60626
gov.l'and.edu

The Laurentian Great Lakes have been subject to numerous human-mediated species invasions. including zebra mussels
tDreissena polvmorpha), Eurasian ruffe (Gvmnocephalus cernuus), and round gobies (Neogobius melanostomus). This
“exotic triad” could significantly impact benthic communities as distributions converge. Ruffe and gobies may also compete
with native fish such as vellow perch { Perca flavescens) for food. refuge. and spawning sites. Our hvpothesis is that ruffe and
gobies will consume similar invertebrate prev, but gobies will also prey on zebra mussels. We tested this hypothesis in
iaboratory aquaria supplied with 13 macroinvertebrate taxa. Both ruffe and gobies preferred sofi-bodied taxa and avoided
hard-bodied taxa. However, consumption of zebra mussels was highest in treatments containing gobies. Larger numbers of
preferred taxa were eaten when gobies and ruffe coexisted. Ruffe collected from Lake Superior also preferred soft-bodied taxa.
witle gobies from Lake Michigan preferred zebra musseis. Habitat preferences of ruffe and gobies were examined in
laboratory 1anks during the light and dark. Both rutfe and gobies preferred coboie and plants at al} times. and ventured into
sand only in the dark when the fish were most active. Understanding the complex interactions among native and exotic fishes
may yield insight into current benthic community structure.

(366)RECOLONIZATION OF THE CENTRAL BASIN OF LAKE ERIE BY BURROWING MAYFLIES (EPHEMERIDAE:
HEXAGLNIA SPP.) AND IMPACT ON FISH DIETS.
K.A. Krieger and E.R. Toot. Water Quality Laboratory. Heidelberg College, Tiffin, OH 44883
kknegeraheidelberg edu

Burrowing mayflies ( Hexagenia spp. ) repopulated soft sediments of the western basin of Lake Erie in the 1990s. We predicted
(1) that as the ecosvstem recovery of Lake Erie continued, they would recolonize their native habitat in the central basin by
spreading eastward from the western basin. and (2 that forage fishes in both basins would feed on the mayflv nvmphs
inzreasingly as the densit of nymphs increased. A volunteer Mayfly Warch program along the central basin lakeshore in the
summers of 1997 through 1999 assisted in detecting the presence of winged flexagenia at expected very low densities. The
number of nymphs in nearshore sediments and of winged forms onshore increased berween 1997 and 2000 Three of four
forage fishes (trout perch. Percopsis omiscomaveus: silver chub. Hyvbopsis storeriana: spottail shiner. Notropis hudsonius)
fed on the nymphs in the western basin. but only spotiail shiners were found 16 have consumed nvmphs in the central basin,
perhaps because of the relatively low density of nvmphs. The biomass ofthe nymphs consumed in the western basin comprised

a far greater proportion of the diet (e.g.. £ 82% in trout perch) than the number of nymphs consumed (£ 5% in trout perch).

t
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