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Executive Summary 
 

This project was conducted to augment recent documentation of the geographic 
distribution of burrowing mayfly (Hexagenia limbata and H. rigida) populations in the 
sediments of the central basin of Lake Erie. The new information was expected to provide 
insight into the continued very sparse presence of these insects in that basin despite their 
continued abundance in most of the western basin.  Small swarms of adult Hexagenia 
reported along the lake shore each summer led to the hypothesis that small, locally abundant 
populations of nymphs are present in inshore areas of central Lake Erie, most likely in 
locations that are protected from severe wave action and that experience limited but not 
severe oxygen depletion at the lake bottom in summer.  Our specific objective in this project 
was to search for Hexagenia nymphs in protected shoreline areas of the central basin from 
Huron to Ashtabula, Ohio, including harbors, slips, marinas, and the lower reaches of 
tributaries. 

 
We collected sediment samples at 62 stations in late May and early June 2005 in these 

general areas: Huron River, Vermilion River, Beaver Creek, Lorain Harbor and Black River, 
Cleveland Harbor and Cuyahoga River, Easterly wastewater treatment plant (Cleveland), 
Euclid Creek, Mentor Marsh, Fairport Harbor and Grand River, Geneva State Park, and 
Ashtabula Harbor.  Water temperature, dissolved oxygen concentration near the lake bottom, 
and sediment characteristics were recorded concurrently with sample collection.  The kinds 
of invertebrates present in each sample in addition to Hexagenia were recorded both in the 
field and upon processing the samples in the laboratory. 

 
Oil was visible in the samples at numerous stations in the Lorain and Cleveland areas.  

Evidence of sewage was noted only at one station.  Dissolved oxygen concentrations near the 
bottom were highly variable across the study area.  Concentrations below 5 mg/L were 
recorded at five stations, three of them in the old dead-end channel of the Cuyahoga River. 
Concentrations exceeded saturation levels (101% to 133%) at 13 stations, eight of them in 
shallow marinas with relatively poor water circulation.   

 
Despite apparently suitable sediment and adequate dissolved oxygen concentrations at 

many of the stations in May and early June, Hexagenia nymphs were found only at two 
stations, 3% of all stations sampled.  Nymphs were present at a station in the Vermilion River 
at a density of 91 nymphs/m2 and at a station in Lorain Harbor at a density of 68 nymphs/m2. 
These results indicate that Hexagenia may be present along the lakeshore only in very small, 
isolated populations at a relatively low abundance.  As a whole, harbors, marinas, slips, and 
lower tributaries along the Ohio shore of the central basin do not serve as sources of large 
numbers of Hexagenia that could populate the sediments of the basin should the year-around 
conditions of the habitat become suitable.  Presently, the annual development of a hypoxic 
“dead zone” in parts of the central basin hypolimnion precludes establishment of Hexagenia 
populations, and our early-summer dissolved oxygen readings indicate that dissolved oxygen 
may be limiting the establishment of this insect in many of the habitats we sampled.  The 
present study provides a baseline against which to measure future improvement in lake 
habitat quality in Areas of Concern and other shoreline areas. 
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Those populations of Hexagenia known to be present in the central basin should be 
surveyed annually to document progress or regression in light of pollution abatement 
measures and changes observed in other lake quality indicators.  To aid in understanding 
observed changes, greater knowledge is needed of summer oxygen depletion in the open lake 
as well as in semi-enclosed areas such as harbors and marinas.  Efforts currently underway to 
monitor oxygen depletion at fixed buoy locations should be supplemented by detailed, high-
resolution studies of the areal dynamics of the lateral margins of the hypolimnion. 
 
 
 
Introduction 
 

Burrowing mayflies in Lake Erie belong to two closely related species, Hexagenia 
limbata (Serville) and H. rigida McDunnough.  They are known as “burrowing” mayflies 
because their larvae, or nymphs, live in U-shaped burrows that they construct and continually 
modify (Charbonneau and Hare 1998).  Hexagenia nymphs, native to shallow parts of Lake 
Erie and the other St. Lawrence Great Lakes, are relatively resistant to various forms of 
pollution, including oil (Schloesser et al. 1991) and low dissolved oxygen.  However, below 
about 1 mg/L (part per million) of dissolved oxygen, Hexagenia nymphs can no longer 
survive in the sediments (Eriksen 1963).  Oxygen depletion in summer during the 1950’s and 
succeeding decades of the twentieth century caused Hexagenia to disappear from western 
Lake Erie, where they had been abundant in the soft bottom sediments (Britt 1955, Britt et al. 
1973).   

 
Because of their absence in regions of the Great Lakes where they were historically 

present, Hexagenia nymphs have been adopted by a number of regulatory and monitoring 
organizations and agencies as bioindicators of the environmental quality of the Great Lakes, 
especially in relation to oxygen depletion.  For example, in 2005 the US EPA published an 
indicator for the Detroit River and western Lake Erie based on the abundance of Hexagenia 
nymphs (http://www.epa.gov/med/grosseile_site/indicators/mayflies.html).  Also, the 
abundance of Hexagenia in the western Lake Erie comprises one of the metrics of the 
Biological Indicator of Ohio’s Lake Erie Quality Index (OLEC 2004a).  In the central basin 
of Lake Erie and areas of the other Great Lakes such as Saginaw Bay (Lake Huron) and 
Green Bay (Lake Michigan), the distribution and abundance of these mayflies can also serve 
as valuable indicators of water and sediment quality, although specific criteria for using 
Hexagenia to rate lake quality in those areas await development. 
 

Peer-reviewed publications and technical reports have chronicled the resurgence of 
Hexagenia in the western basin of Lake Erie in the 1990s (e.g., Krieger et al. 1996, 
Schloesser et al. 2000) and its short-lived return to parts of the central basin in the late 1990s 
and early 2000s (Krieger 2004b).  The project supported by the present grant from the Lake 
Erie Protection Fund was conducted in a further effort to document the distribution of 
Hexagenia populations in the central basin in order to provide insight into the continued 
failure of these insects to become widely established in that basin despite their continued 
abundance in most of the western basin.  Because small swarms of adult Hexagenia are 
reported at the lake’s edge each summer (biological staff of the Northeast Ohio Regional 
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Sewer District, Cleveland, Ohio, personal communications), we hypothesized that small, 
locally abundant populations of nymphs are present in inshore areas of Lake Erie, most likely 
in locations that are protected from severe wave action characteristic of the lake margin and 
that experience limited but not severe oxygen depletion at the lake bottom in summer.  Our 
specific objective in this project was to search for Hexagenia nymphs in protected shoreline 
areas of the central basin from Huron to Conneaut, Ohio.   
 
Study Area 
 

Our field efforts progressed from Huron to Ashtabula, Ohio, a few miles west of 
Conneaut.  Samples were collected from harbors, slips, marinas, and the flooded lower 
reaches of tributaries at the general locations shown in Figure 1.  Numerous sampling 
stations were in the Black River, Cleveland, and Ashtabula Areas of Concern.  Prior to 
sampling lake sediments in search of Hexagenia nymphs, we selected specific locations that 
appeared on aerial or satellite photos to hold particular potential for harboring the nymphs.  
Such locations ideally would be depositional areas where soft, fine sediment is stable or 
accumulates slowly rather than erosional or physically active areas subject to scouring and 
frequent displacement of sediments, as would occur, for example, in river channels or 
shoreline exposed to severe wave action.  Harbors and marinas typically possess areas 
protected from extensive wave and water current disturbance and so were the focus of most 
of our sampling efforts.  We sampled near but outside of dredged channels.  Table 1 lists the 
general locations where sampling was attempted and, within each location, the number of 
stations sampled in harbors, marinas, slips, lower reaches of tributaries, and the open lake.  
The specific geographic coordinates and a description of each of the 62 stations are provided 
in Appendix A, and the stations are marked on aerial photos archived in our laboratory. 

 
Methods 
 

Sampling was conducted eastward from 15 May 2005 through 2 June 2005 (Appendix 
B).  While at each station, total depth, and water temperature and dissolved oxygen 
concentration at approximately 0.5 m above the bottom were recorded.  Depth was measured 
with a sonar unit mounted on the hull of the R/V Bowfin operated by Mr. Bill Edwards, 
USGS Lake Erie Biological Station, correcting for distance below the lake surface.  
Temperature and dissolved oxygen (DO) were measured with a YSI Model 58 meter, and the 
DO probe was calibrated in water-saturated air according to the manufacturer’s instructions. 

 
Sediment characteristics were recorded upon sample retrieval and onboard processing 

(Appendix B).  Where only sand (stations HU03, LH1, EPT1, EPT2, FA3, FH111), leaves or 
woody debris (LN01, CL07), or a hard substrate (AH1B) was encountered at a station, 
samples, if obtained successfully, were not kept or processed.  One sample collected in 
Cleveland Harbor (CL03) that contained a large amount of oil was only partly processed on 
board and was not processed in the laboratory because the tarry material plugged the screens 
and coated the sampling and rinsing equipment.   
 

One sediment sample was collected at each station with a Ponar grab (0.21 m x 0.21 m, 
0.044 m2) with the exception of two replicate samples at HU02 at the confluence of Mud 
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Brook and the Huron River.  Each sample was rinsed on board through a 0.60 mm-mesh 
screen by using a gentle stream of lake water from a hose.  Except for some large stones and 
occasional large dreissenid (zebra and quagga mussel) shells, the sample residues were rinsed 
into one or more labeled 500-mL wide-mouth plastic jars, were preserved with 
approximately 5%-10% formaldehyde solution, and were tightly capped.   

 

Ohio        Penn. 

Ontario 

Lake Erie MI 

Huron 
River 

Lorain Harbor 
Black River Vermilion 

River 

Cleveland Harbor
Cuyahoga River 

Euclid
Creek 

Beaver 
Creek 

Mentor
Marsh 

Easterly
WWTP 

Fairport Harbor
Grand River 

Geneva
State Park 

Ashtabula 
Harbor 

In the laboratory, each sample was rinsed again through a 0.60 mm-mesh sieve to 
remove fine sediment and the residue was submerged in water in a white enamel pan.  The 
contents of the pan were systematically observed under magnification with a single pass 
through the residue, and all Hexagenia nymphs were transferred to a labeled vial containing 
an aqueous 85% ethanol-5% glycerin solution.  The number of dreissenid mussels in the 
sample were noted as abundant (>50 individuals), common (11-50), rare (1-10), and absent.  
Only occupied dreissenid shells were counted.  Midges (Chironomidae) were recorded as 
present or absent (Appendix C).  The presence and relative abundance of other 
macroinvertebrates such as oligochaete worms, fingernail clams, snails, and scuds, were also 
recorded (Appendix D).  All organisms and sample residues are archived in the NCWQR at 
Heidelberg College. 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 1.  Major areas along the Lake Erie shoreline where sampling was attempted.  
 
 

We intended to employ either a remotely operated vehicle (ROV) or a drop camera at 
selected sites where nymphs were found.  The ROV would have permitted us to look for 
mayfly burrow holes over large areas of lake bottom, thereby providing a more complete 
estimate of distribution and abundance.  We had made arrangements with Mr. Greg Kennedy, 
USGS Great Lakes Science Center, Ann Arbor, MI, to assist us by operating his ROV or 
camera.  However, during field processing of the samples we found nymphs only at one 
station (VE02), and there the water was too murky for use of the ROV or camera.  Therefore, 
we canceled that part of the field work.  
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Table 1.  Number of stations in different habitats within each general location sampled for 
Hexagenia nymphs from Huron to Ashtabula, Ohio, in May and June 2005. 
 
Location 

 
County 

 
Harbor

 
Marina

 
Slip 

Lower 
Tributary 

Open 
Lake 

Total
Sites

Huron River Erie 1 3 1 1 0 6 
Vermilion River Erie 0 6 0 0 0 6 
Beaver Creek Erie-

Lorain 
0 3  0  0 0  3 

Lorain Harbor Lorain 2 1 0 0 1 4 
Black River Lorain 0 0 1 3 0 4 
Cleveland Harbor Cuyahoga 5 7 0 0 0 12 
Cuyahoga River Cuyahoga 0 2 2 3 0 7 

Easterly Wastewater 
 Treatment Plant 

Cuyahoga 1 1 0 0 0 2 

Euclid Creek Cuyahoga 0 2 0 0 0 2 
Mentor Marsh Lake 0 4 0 0 0 4 
Fairport Harbor Lake 2 0 0 0 1 3 
Grand River Lake 0 0 0 2 0 2 
Geneva-on-the-Lake 
State Park 

Ashtabula 0 2 0 0 0 2 

Ashtabula Harbor Ashtabula 5 0 0 0 0 5 
Total Sites  16 31 4 9 2 62 

  
 
Results and Discussion 
 

Habitat Conditions.   Lake depths at the 62 stations ranged from 1.5 m to 9.0 m, and 
temperature over the 18 days spanned by the collection period ranged from 12.5°C to 19.6°C 
(Appendix B).  Most samples revealed cohesive sediment that appeared to be well suited to 
burrowing by Hexagenia nymphs in that it consisted mostly of silt and clay with varying but 
small proportions of gravel, sand, shells, and detritus.  However, the sediment at 23% (14) of 
the stations was comprised mostly or entirely of sand (HU03, LH1, ETP1, ETP2, MM4, FA3, 
FH111), gravel (LN06), or detritus (dead vegetation) such as old leaves and twigs (LN01, 
LN07, CL01, EU1, EU2, MM3) and provided poor habitat for Hexagenia because such 
materials either are not suitable for burrowing (sand, gravel) or permit the burrows to 
collapse (sand, detritus).  Sediment composed primarily of sand or gravel indicates the 
presence of strong wave action or underwater currents, whereas soft, cohesive sediment 
indicates relatively weak bottom currents.  Deposits of leaves and other detritus reflect the 
delivery of such materials to eddies or backwaters by the rivers and creeks that empty into 
Lake Erie. 

 
Oil was visible in the sediment at several stations in the Black River (LN07, LN08), 

southwestern Cleveland Harbor (CL01, CL03), the old channel of the Cuyahoga River 
(CL09, CL10, CL12, CL13), and the Wildwood Park marina (EU1, EU2); and a sewage odor 
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was noted at one station (CL14) in a slip off the Cuyahoga River (Appendix B).  Most of the 
Cleveland Harbor stations and all of the ship channel stations are shown Figure 2. 

 
 

 
 

Cleveland Harbor 

R.R.

U.S. 6 

CL01 

CE84A 

CL02 

CL05

CL04

CL03

CL11

CL12CL09

CL13

CL10

CL14 CL15

CE85

Whiskey Island 

Cleveland Harbor 

Ohio 2 

U.S. 20 

U.S. 322 

U.S. 42 

Ohio 2

Cuyahoga River 

Lake Erie 

Detroit Avenue 

 
Figure 2.  Map showing most of the stations sampled in Cleveland Harbor, the Cuyahoga 
River, and the ship channel (old river channel). 

 
 
Dissolved oxygen concentrations near the bottom were highly variable from station to 

station (Figure 3).  Five stations had concentrations below 5 mg/L (2.5-4.7 mg/L).  Three of 
those (CL12, CL13, CL14) were in the old channel of the Cuyahoga River (Old River), the 
fourth (CL15) was in the active channel of the Cuyahoga (Figure 2), and the fifth was the 
most-upstream station (LN08) at a bend in the Black River.  Water with an oxygen 
concentration below 3 mg/L is generally not habitable by fish, and concentrations below 
about 5 mg/L are stressful to many fish species (Davis 1975).  Concentrations below 5 mg/L 
in early June are likely to decline to concentrations below 1 mg/L as the summer progresses.  
Because Hexagenia cannot survive sustained concentrations below 1 mg/L (Eriksen 1963), it 
is improbable that the old channel of the Cuyahoga River is inhabited by those mayflies.  In 
fact, even midge (Chironomidae) larvae, which are usually found in areas where low summer 
dissolved oxygen concentrations develop, were absent from the samples collected at stations 
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CL13, CL14, and CL15, indicating particularly severe oxygen depletion in summer, although 
other types of pollution cannot be ruled out as the cause of their absence.  Oligochaetes, the 
invertebrates generally most tolerant of prolonged oxygen depletion, were predominant and 
were accompanied by tolerant native fingernail clams (Sphaeriidae) and leeches (Hirudinea) 
at those stations (Appendix D). 

 
Similarly, saturation levels (percent saturation) of dissolved oxygen were highly 

variable among the stations (Figure 4).  Just as the stations with the lowest concentrations 
were in the old channel of the Cuyahoga, so were the lowest saturation levels.  However, 
several stations in that same area also had the highest saturation levels found at all stations in 
the study.  The highest percent saturations, ranging from 101% to 133%, were, from lowest 
to highest, at stations AS02 (Ashtabula Harbor); GV1 (Geneva State Park); CL17, CE85A, 
CL16(all Cleveland Harbor); EU2 (Wildwood Park marina); CL01(Cleveland Harbor); EU1 
(Wildwood Park marina); FH1A (Fairport Harbor); CL03, CL05, CL02, and CL08 (all 
Cleveland Harbor, Figure 2).  Five of those stations (CE85A, CL03, CL16, FH1A, AS02) 
were in the open waters of harbors, but the remainder were in shallow (2.2-2.9 m) marinas 
(EU1, EU2, GV1, CL01, CL02, CL05, CL08, plus CL17 at 4.3 m) that are semi-enclosed and 
have small openings that restrict flushing of the resident water.  As a result, excess nutrients 
(e.g., phosphorus) entering those areas are not readily flushed out and can be utilized by 
phytoplankton, which increase the dissolved oxygen concentrations through photosynthesis, 
in some cases well above 100% saturation.  Excess nutrients entering areas of more-open 
water are more readily subject to dilution and thus algal photosynthesis is less pronounced, as 
reflected by oxygen concentrations closer to 100 % saturation.  Stations where dissolved 
oxygen reaches supersaturation (>100%) at some times have a relatively high probability of 
experiencing severe oxygen depletion at the lake bottom during late summer and fall as the 
excessive algal growth settles to the bottom and the decay process consumes available 
oxygen. 
 

Distribution and Abundance of Hexagenia Nymphs.  Despite apparently suitable 
sediment and high dissolved oxygen concentrations at many of the stations in May and early 
June 2005, Hexagenia nymphs were almost entirely absent.  Four nymphs, equivalent to 91 
nymphs/m2, were found at station VE02 in the Vermilion River (Figure 5), and three 
nymphs, or 68 nymphs/m2, were found at station LN03 in Lorain Harbor (Figure 6).  No 
other Hexagenia nymphs were found, although a single nymph of Caenis sp., a small mayfly 
occasionally also found in Lake Erie, was found at station FA1 in the Grand River. 
 

These results indicate that Hexagenia may be present along the lakeshore only in very 
small, isolated populations at low to medium abundance.  For example, even though nymphs 
were found at station LN03 in eastern Lorain Harbor , they were not found at a nearby 
marina (LN04) or on the western side of the harbor (LN01) (Figure 6).  The presence of 
apparently very small populations also indicates that habitat conditions in the sediment or 
overlying water column or both do not support mayfly nymphs during at least part of each 
year.  Whether the primary factor is summer oxygen depletion, some other factor, or a 
combination of factors, is not known.  
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Figure 3.  Concentration (mg/L) of dissolved oxygen at 55 stations along the southern 
shoreline of Lake Erie, 16 May through 2 June 2005. 
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Figure 4.  Percent saturation of dissolved oxygen at 55 stations along the southern shoreline 
of Lake Erie, 16 May through 2 June 2005. 
 
 

Understanding of the role of oxygen depletion could be amplified by taking dissolved 
oxygen measurements in late summer and early fall, typically the period of lowest dissolved 
oxygen concentrations in Lake Erie.  However, in this study we wanted to maximize the 
chance of finding nymphs at each station; therefore, we collected our samples and 
concurrently measured dissolved oxygen only a few weeks before the beginning of the 
annual period when Hexagenia nymphs abandon their burrows, swim to the lake surface, and 



emerge in their winged form.  Nevertheless, low dissolved oxygen may well be the primary 
factor preventing expansion of the number and size of populations along the southern 
lakeshore.  Schloesser et al. (1991) showed that Hexagenia can maintain populations in Great 
Lakes sediments containing oil, though apparently in lower densities than in sediments 
lacking oil.  They did not report the size ranges or survivability of the nymphs in oiled 
sediments, and it is possible that the nymphs they found would not have matured to the point 
of emergence.   

 
As a whole, it appears that the harbors, marinas, slips, and lower tributaries along the 

Ohio shore of the central basin do not serve as sources of large numbers of Hexagenia that 
could populate the sediments of the basin should the year-around conditions of the habitat 
become suitable for them.  Our May-June surveys from 2001 through 2003 (Krieger 2004a, 
2004b) revealed low densities of nymphs in sediments of the open lake at one or two stations 
per year, in a similar proportion of samples but at lower densities (5 to 23 nymphs/m2 except 
58 nymphs/m2 in Conneaut Harbor in 2001) than in our shoreline study in this project.  
Therefore, isolated populations that are very difficult to locate by the variety of sampling 
methodologies we have used may already be present in a number of places in the central 
basin. 

 
The annual development of a summer “dead zone” (oxygen-depleted area) in the 

hypolimnion (cool bottom layer of water) of parts of the central basin presents a physical 
barrier to the establishment of Hexagenia in the bottom sediments.  We have begun a study 
(Ohio Sea Grant project R/ER-77-PD) to measure the extent and duration of upwellings of 
oxygen-depleted hypolimnion water into shallower areas that are usually well-oxygenated.  
Large areas of the bottom of the central basin that appear to have suitable sediment to support 
abundant populations of Hexagenia are entirely or nearly devoid of them (Krieger et al. 
2005), possibly because of such transient movements of the hypolimnion. 
 
Benefits and Information Dissemination 
 

This project was important in advancing our understanding of the distribution, 
abundance, and ecology of native burrowing mayflies (Hexagenia spp.) in Lake Erie.  This 
knowledge is especially important in this time of rapidly changing physical and chemical 
conditions of the lake.  Hexagenia, as a native, once-widespread fish food organism in Lake 
Erie, especially in the western basin, responded dramatically to the presence of worsening 
pollution of the lake in the 1950s and 1960s (Britt 1955, Britt et al. 1973) and improvement 
in lake quality in the 1990s (Schloesser et al. 2000).  Likewise, changes in its distribution and 
abundance in the central basin, as documented in ongoing studies funded by the Lake Erie 
Protection Fund and Ohio Sea Grant since 1997, appear to indicate a short-lived 
improvement in bottom conditions followed by worsening conditions (Krieger 2004b). 
 

The relative ease with which the response of Hexagenia to changing lake quality can be 
documented has made this organism a valuable indicator organism for parts of the St. 
Lawrence Great Lakes.  In this project we examined Hexagenia distribution and abundance 
in a part of Lake Erie that has usually been neglected by biologists yet holds potential to  
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Figure 5.  Stations sampled in the Vermilion River on 17 May 2005.  Four Hexagenia 
nymphs (91 nymphs/m2) were found in the sample collected at Station VE02. 
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Figure 6.  Stations sampled in Lorain Harbor and the Black River on 26 May 2005.  Three 
Hexagenia nymphs (68 nymphs/m2) were found in the sample collected at Station LN03. 
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provide refugia for this insect.  Strategic action WQ-14 of the Lake Erie Protection and 
Restoration Plan (OLEC 2004b) calls for “efforts that assist in restoring and protecting all the 
beneficial uses to Ohio’s four Areas of Concern [AOCs].”  This project was largely directed 
at three of those AOCs – Lorain Harbor, Cleveland Harbor, and Ashtabula Harbor – and 
provides baseline information upon which to judge future improvements in lake habitat 
quality and invertebrate community integrity.   Discovery of Hexagenia populations in all or 
part of an AOC would be a strong indication that the sediments and overlying water there are 
capable of supporting these organisms.  The populations could then be monitored in coming 
years to assess whether the populations expand and the nymphs become more abundant or 
they fail to survive in those areas.  This approach would provide a sensitive indicator of AOC 
quality, and such information would be valuable to Remedial Action Plan committees, Ohio 
EPA, US EPA, and other agencies and organizations. 

 
Strategic action B-2 (OLEC 2004b) calls for the identification of habitat areas of rare 

species.  Because of the historic importance of Hexagenia nymphs in the diets of Lake Erie 
fishes, and the potential benefits to the fishery of their colonization of the central basin, it is 
important to identify and protect the very limited habitat areas presently occupied by the 
nymphs so that they can serve as source populations to colonize other parts of the basin as 
conditions improve.  Our project results show that very few areas along the Ohio shore 
presently can serve that function.   

 
Strategic action F-1 (OLEC 2004b) calls for the identification of special protection 

areas essential for the propagation of Lake Erie sportfish.  Areas along shore that support 
dense populations of Hexagenia nymphs would provide an unusually rich food resource for 
sportfish, especially yellow perch, which feed heavily on the nymphs when available (Tyson 
and Knight 2001).  An improved food resource should lead to a healthier fish community.  
Our data show that only a few very localized populations of Hexagenia presently exist to 
fulfill that role. 

 
The results of this project have been integrated into presentations (Table 2) on the 

response of Hexagenia to changes in the severity of pollution in Lake Erie and subsequently 
the adoption of Hexagenia into Ohio’s Lake Erie Quality Index (OLEC 2004a). 

 
Recommendations 

 
1.  Those populations of Hexagenia known to be present in the central basin should be 

surveyed periodically, preferably annually, to document progress or regression in light of 
pollution abatement measures and changes observed in other lake quality indicators, with 
special attention to the Areas of Concern.  It is probable that many if not most existing 
Hexagenia populations in the basin have not been detected because of their very local 
distributions.  Thus, the best approaches for detecting overall change in the central basin 
populations while abundance is extremely low may be (a) inspection for nymphs in the 
stomachs of fish known to feed preferentially on Hexagenia, such as trout perch (Krieger 
2000) and yellow perch (Tyson and Knight 2001) and (b) an annual census of emerging 
winged Hexagenia at strategic points along the lake shore.  A volunteer Mayfly Watch was 
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successful in documenting an increase in Hexagenia in the central basin in the late 1990s 
(Krieger 2000). 

 
 
Table 2.  Presentations that have included or will include the project results.  
 
16 June 2005:  Krieger, K. A.  “Burrowing Mayflies and Lake Erie: Connecting Biology to 

Policy”.  Sandusky Rotary Club, Sandusky, Ohio. 
 
23 August 2005:  Krieger, K. A., M. A. Thomas, N. J. Johnson, and M. T. Bur.  “Underwater 

Video as a Method for Detecting and Quantifying Rare Individuals, Applied to 
Zebra/Quagga Mussels (Dreissena spp.) and Burrowing Mayflies (Hexagenia spp.) in 
Lake Erie”.  Sea Grant review panel at Old Woman Creek National Estuarine Research 
Reserve, Huron, Ohio. 

 
08 October 2005:  Krieger, K. A.  “The Ecology of Mayflies in Lake Erie and Their Role in 

the Lake Erie Quality Index”.  The Kirtlandia Society, Cleveland Museum of Natural 
History, Cleveland, Ohio. 

 
08 April 2006:  Krieger, K. A.  “Mayflies and Ohio’s Lake Erie Quality Index”.  Power 

Squadron, Lima Chapter, Lima, Ohio. 
 
12 April 2006:  Krieger, K. A.  “Mayflies and Ohio's Lake Erie Quality Index: Linking 

Biology to Policy”.  University of Toledo, Lake Erie Center, Oregon, Ohio. 
 
May 2006:  Krieger, K. A., M. T. Bur, J. J. H. Ciborowski, D. R. Barton, and D. W. 

Schloesser.  “Recovery of Burrowing Mayflies (Hexagenia spp.) in Lake Erie and Their 
Value as a Bioindicator of Lake Quality”.  49th annual meeting, International Association 
for Great Lakes Research.  Windsor, Ontario. 

   
 
 

 
2. A better understanding is needed of summer oxygen depletion in the open lake as 

well as in harbors, marinas, and the lowermost reaches of tributaries of the central basin.  
Several organizations, including US EPA Great Lakes National Program Office, NOAA 
Great Lakes Environmental Research Laboratory, The Ohio State University (D. Culver and 
students), and Canadian agencies and universities, presently monitor changes throughout 
summer and fall in dissolved oxygen concentrations and other parameters at a limited 
number of stations by means of datasondes at fixed buoys or periodic visits.  These efforts 
should be supplemented by studies of the detailed areal dynamics of the hypoxic (oxygen-
depleted) region of the hypolimnion including (a) geographic extent, (b) seasonal progression 
of its size, (c) locations of ultimate depletion of oxygen below 3 mg/L and 1 mg/L, and (d) 
the locations, frequency, duration, and biological impacts of upwellings of hypoxic 
hypolimnion water into areas that are usually well oxygenated.  All of these processes are 
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driven by variable weather and climate; thus they are highly variable from year to year and 
require study over multiple years. 
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River or Harbor Station North West Location

Huron River HU01 41°23.232' 82°33.172' Huron Lagoon Marina
Huron River HU02 Rep A 41°23.253' 82°33.262' ~15 yards off Shell filling station
Huron River HU02 Rep B 41°23.253' 82°33.262' ~15 yards off Shell filling station
Huron River HU03 41°23.945' 82°33.781' Off Stone crushing plant
Huron River HU04 41°23.711' 82°32.937' Off Stone crushing plant
Huron River HU05 41°23.622' 82°33.124' ~50 yds off breakwall from ConAgra dome
Huron River HU06 41°23.629' 82°33.244' Huron Boat Basin, first slip off river channel

Vermilion River VE01 41°25.027' 82°21.190' 100 yards from red warehouse, midway up slip
Vermilion River VE02 41°25.074 82°21.154' 20 yards from fork in river; 50 yds from tan cottage
Vermilion River VE03 41°25.024' 82°21.151' 100 feet away from brown and white warehouse
Vermilion River VE04 41°25.325 82°21.270' 40 yards northeast of pavilion
Vermilion River VE05 41°25.407 82°21.519' near fuel station
Vermilion River VE07 41°25.445' 82°21.762' 175 yd from 2-story brick building at entrance of slip

Beaver Creek BC01 41°26.166' 82°15.057' 50 yards sw of boat storage warehouse
Beaver Creek BC02 41°26.140' 82°14.790' 25 yds from Hull repair shop
Beaver Creek BC03 41°26.178' 82°14.777' In opposite inlet ~100 yds from Hull repair shop

Lorain Harbor LH1 41°28.500' 82°11.100' In lake about 100 yds north of breakwall
Lorain Harbor LN01 41°28.278' 82°11.355' sw corner of Lorain Harbor
Lorain Harbor LN03 41°28.528' 82°10.943' 100 yds wsw of end of metal pier
Lorain Harbor LN04 41°28.382' 82°10.734' 50 yds ne of Spitzer sign

Black River LN05 41°28.015' 82°10.179' 120 yds nw of Spitzer water tower
Black River LN06 41°27.740' 82°09.784' 50 yds from boat loading station
Black River LN07 41°27.409' 82°09.798' 200 yds from high level bridge to the east
Black River LN08 41°27.219' 82°09.043' 200 yds from factory on south shore

Cleveland Harbor CE84A 41°29.946' 81°43.537' 100 yds se of inside corner of breakwall
Cleveland Harbor CE85A 41°30.20' 81°42.759' Browns stadium and lighthouses
Cleveland Harbor CL01 41°29.637' 81°43.876' 20 yds from Edgewater members only sign
Cleveland Harbor CL02 41°29.567' 81°43.813' Edgewater marina gas dock
Cleveland Harbor CL03 41°30.056' 81°42.858' 50 yds offshore midway between east breakwall and 

entrance to Whiskey Island marina
Cleveland Harbor CL04 41°29.928' 81°43.054' Whiskey Island marina
Cleveland Harbor CL05 41°29.864' 81°43.113' Whiskey Island marina 40 yds off lift in sw corner
Cleveland Harbor CL06 41°31.520' 81°39.977' first marina east of runway at Burk Lakefront airport 
Cleveland Harbor CL07 41°31.649' 81°39.706' near building with porpoise mural
Cleveland Harbor CL08 41°32.079' 81°38.971' 150 yds n of Sohio boat fuel station; across from WJW
Cleveland Harbor CL16 41°32.322' 81°39.421' 40 yds east of red buoy
Cleveland Harbor CL17 41°32.507' 81°38.083' 70 yds nw of stone building (restroom?)

Cuyahoga River CL09 41°29.518' 81°43.417' 100 ft from boat storage warehouse
Cuyahoga River CL10 41°29.524' 81°43.330' 100 ft from Sohio gas station
Cuyahoga River CL11 41°29.560' 81°43.286' 30 yds se of 1-story wooden storage building
Cuyahoga River CL12 41°29.515' 81°43.271' 100 yds sw of blue roofed building
Cuyahoga River CL13 41°29.859' 81°42.721' north corner of river channel on bend past first railroad 

bridge
Cuyahoga River CL14 41°29.842' 81°42.513' just off shore of plant
Cuyahoga River CL15 41°29.733' 81°42.159' offshore of Science Pavilion

Easterly WWTP ETP1 41°34.254' 81°35.515' 100 yds from 2 smokestacks
Easterly WWTP ETP2 41°34.494' 81°35.127' 50 ft from NEYC sign on dock

Wildwood Park marina EU1 41°35.297' 81°33.868' 100 yds from Wildwood Yacht Club
Wildwood Park marina EU2 41°35.251' 81°33.855' 50 from Marathon gas station

Appendix A
Locations of stations where sampling was attempted 16 May - 02 June 2005
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River or Harbor Station North West Location

Mentor Marsh MM1 41°43.520' 81°20.697' center of Mentor Marsh
Mentor Marsh MM2 41°43.536' 81°20.882' 100 yds se of opening to center of marsh
Mentor Marsh MM3 41°43.630' 81°20.943' nw corner of marsh
Mentor Marsh MM4 41°43.592' 81°21.080' 30 yds east of fuel dock in Mentor Marsh

Grand River FA1 41°44.827' 81°16.985' 100 yds nw of stone elevator
Grand River FA2 41°44.849' 81°16.884' 40 yds nw of Grand River Marina entrance

Fairport Harbor FH1A 41°45.877' 81°16.935' 100 yds sw of lighthouse
Fairport Harbor FH111 41°45.907' 81°17.242' 350 yds sw of lighthouse
Fairport Harbor FA3 41°45.789' 81°15.923' 230 yds n of blue building

Geneva State Park GV1 41°51.388' 80°58.403' 50 yds from boat launch
Geneva State Park GV2 41°51.452' 80°58.266' far east corner of Geneva-on-the-Lake State Park

Ashtabula Harbor AS01 41°55.067' 80°47.730' 25 yds south of lighthouse
Ashtabula Harbor AH139C1 41°54.946' 80°47.541' 30 yds east of green buoy
Ashtabula Harbor AS02 41°54.760' 80°47.954' 150 yds north of conveyor belt
Ashtabula Harbor AS03 41°54.663' 80°47.566' 100 yds east of brown brick building
Ashtabula Harbor AS04 41°54.983' 80°47.151' 300 yds north of long blue buildings

Appendix A
Locations of stations where sampling was attempted 16 May - 02 June 2005
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Station
Sampling 

Date Time
Depth, 

m
Temp., 

°C
D.O.  
mg/L

D.O.   
% sat.

Gravel 
%

Sand  
%

Detritus 
% Comments on Sample

HU01 050516 1155 1.5 15.3 8.6 87 0 0 10 Fine detritus, not as long sampling (1/2 
hr).  Sediment same as HU02.

HU02 Rep A 050516 1030 1.8 15.5 8.5 87 0 0 10 Fine detritus required long processing 
time per sample, ~ 1 hr on first sample.  
Sediment cohesive, 2-3 old leaves.  

HU02 Rep B 050516 N/A N/A N/A N/A N/A 0 0 10 4 to 5 D. polymorpha  shells in combined 
reps.

HU03 050516 1240 2.1 13.8 8.7 87 0 100 0 Three grabs at different locations all 
yielded sand, no samples.

HU04 050516 1305 4.4 13.5 6.7 66 0 0 1 Sediment oozed through Ponar screen 
about 2 cm; fragments of dreissenid 
shells.

HU05 050516 1400 7.8 12.8 7.7 74 0 0 5 About 50 m off breakwall from ConAgra 
dome.

HU06 050516 1417 2.2 15.1 8.9 90 0 0 5 Station is in Huron Boat Basin.  Several 
leaves, twigs.

VE01 050517 0915 1.7 14.7 6.6 69 0 0 5 Mostly mud with some detritus.  Sediment 
oozed through Ponar screen about 2 cm.

VE02 050517 0958 2.5 13.8 8.2 60 0 0 30 Thin layer of mud on top of 1/2 inch layer 
of leaves.

VE03 050517 1030 1.8 15.3 7.9 71 0 0 10 One-half inch brown, then slate gray mud

VE04 050517 1115 1.5 14.9 7.2 69 0 0 10 Slight gray mud with thin layer of brown on 
top.  Few leaves.  1.5 cm oozed through 
screen.

VE05 050517 1148 1.8 14.2 8.9 89 0 0 20 Two burrows in sample; fair amount of 
leaves; also flat, rounded sandstone.

VE07 050517 1255 2.1 14.2 7.5 88 0 0 5 A lot different sample than other side of 
channel.

BC01 050526 0950 2.1 16.8 5.4 55 0 0 10 Empty zebra mussel shells. Brown 
throughout except about an inch of gray 
on bottom; some large woody material.

BC02 050526 1020 1.8 16.9 5.4 75 0 0 10 Soil was brown throughout the whole 
sample; thin layer of leaves in grab.

BC03 050526 1035 1.6 17.0 8.3 85 0 0 15 Sample was half brown, half gray; some 
leaves in grab.  Empty quagga mussel 
shell.

LH1 050526 1120 9.0 0 100 0 Station is in Lake Erie; grab was all sand, 
not kept.

LN01 050526 1136 3.6 14.0 8.9 89 0 0 95 Almost all leaves; sample not kept.
LN03 050526 1205 4.0 13.9 10.5 98 0 20 5 A burrow hole. One inch of brown then 

slate grey mud.  Evidence of burrow 
holes.

LN04 050526 1227 3.3 14.9 10.4 94 0 0 5 Mud was a consistent grey throughout; 
oozed through screen about 1/2 inch.

LN05 050526 1257 6.7 13.1 0 0 5 Empty guagga shells; full of oligochaetes.

LN06 050526 1330 5.0 15.3 8.3 72 85 0 1 First grab was all rocks.  Thin layer of 
brown mud, mostly rocks, quite a few snail 
shells.  Some woody material but mostly 
gravel.

LN07 050526 1352 6.5 14.8 8.0 80 0 0 50 Oozed out on 1/2 of Ponar.  Slight oil 
residue.

Appendix B
Physicochemical Data for Each Station
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LN08 050526 1405 6.2 15.1 4.3 47 0 0 30 Mud was both brown and gray; could see 
some oil floating on top of water.  Oozed 
through screen.  Fishy odor.

CE84A 050527 1050 8.1 13.4 10.6 98 0 0 10 Mostly slate grey marbled with borwn 
mud; algae in about 5% of sample (color 
almost black).  Oozed through screen.

CE85A 050527 1123 2.9 15.2 10.7 108 0 1 3 One-half inch light brown mud on top; rest 
is slate gray.  Many empty dreissenid 
shells.

CL01 050527 0958 2.9 14.9 11.7 113 0 10 70 A few small pieces of plastic; 3rd attempt 
at grab; first two spots were sand.  Slight 
amount of oil; rotten odor, like burnt 
plastic. Empty dreissenid shells.

CL02 050527 1025 2.9 15.1 12.5 121 0 30 5 One-half inch light brown mud on top, 
then almost black mud.  Lots of empty 
dreissenid shells.

CL03 050527 1143 2.8 15.2 11.7 118 5 0 0 Oily odor. One-half inch brown mud on 
top; rest is grayish.  Petroleum residue on 
surface; specks of tar floating on top.

CL04 050527 1215 5.5 13.8 7.3 69 0 0 5 Half inch light brown mud on top; rest dark 
gray with black streaks; any tar in sample 
can be attributed to CL03.  Oozed through 
screen 0.5 in.

CL05 050527 1232 2.9 15.5 11.9 118 0 0 15 Thin layer of light brown mud on top; rest 
uniform gray.

CL06 050527 1313 5.5 12.7 9.7 94 0 0 3 Broken Dreissena shells; uniform texture 
throughout mud; grayish color. Sediment 
oozed through screen; about 1 inch slide 
off top of sampler.

CL07 050527 1340 4.4 Tried sampling several times: large pieces 
of wood, lava-like rock, 95% empty 
dreissenid shells & sand.

CL08 050527 1353 2.2 14.9 12.0 133 0 0 15 Dark gray with thin layer of light brown on 
top.  Pieces of fish; blackish algae; fishy 
odor.

CL16 050531 1300 7.9 15.3 11.5 110 1 0 15 Two inches of brown mud then rest slate 
grey.  Sediment oozed through screen.

CL17 050531 1315 4.3 16.5 10.6 107 3 0 35 Thin layer of brown then slate grey; empty 
dreissenid shells.

CL09 050531 1020 2.3 19.4 7.5 85 0 0 5 Brown mud except about 1/2 of black on 
bottom.  Can see and smell oil in sample. 
Slight petroleum odor.   Oozed through 
sampler.

CL10 050531 1035 3.1 19.0 5.8 65 0 0 15 Very thin layer of black on bottom, had 
plastic cup and tray caught in Ponar; not a 
full grab.  Oil present, no odor.

CL11 050531 1100 2.3 19.6 7.3 84 0 0 5 Thin layer of brown on slate gray mud.  
Oozed through sampler.

CL12 050531 1115 3.8 18.6 4.7 50 0 0 15 Slate grey mud throughout; oozed 1/2 
inch through sampler.  A few oil slicks.

CL13 050531 1137 5.0 18.4 2.5 45 5 20 15 One-half brown and gray; empty 
dreissenid, snail, fingernail clam shells.  
Oil present, no odor.

CL14 050531 1153 8.3 17.5 3.4 39.2 0 0 10 Sediment oozed through screen; half of 
ooze washed away.  Brown mud 
throughout sample.  Empty dreissenid 
shells.  Slight sewage odor.

CL15 050531 1210 8.4 18.8 4.6 50 15 0 15 Thin layer of brown, mostly gray mud. The 
gray mud is pretty thick.  Empty dreissenid 
shells.

Appendix B
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ETP1 050531 100 Three grabs all yielded sand.
ETP2 050531 100 Two grabs both yielded sand.

EU1 050531 1425 2.2 17.5 10.9 114 0 0 80 A lot of detritus, most of it is black, grass 
was growing in the mud.  Oil present.

EU2 050531 1440 2.4 18.2 10.7 113 0 10 80 A lot of detritus again some black and a 
little brown mud.  Some dreissenid shells.  
Slight amount of oil.

MM1 050601 1340 3.2 18.1 6.2 78 0 0 5 Mixed evenly with brown and grey mud. 
Sediment oozed through screen 1/2 inch.

MM2 050601 1355 2.2 18.7 8.8 98 0 0 5 Thin layer of brown mud on top, grey on 
bottom. Sediment oozed through screen.

MM3 050601 1400 2.8 18.5 4.8 94 0 7 70 Done by sieve bucket; sieved 3 times; 
took sample from the third "sieving" of 
each bucket. 

MM4 050601 18.8 9.2 99 0 100 0 No comments.

FA1 050601 1116 6.6 15.2 7.8 74 0 0 30 Brown mud.
FA2 050601 1146 4.5 17.0 6.8 72 0 0 30 Top thin layer of brown then slate grey; 

several large leaves.
FA3 050601 1220 4.6 0 100 0 Both grabs had just sand so did not keep.

FH1A 050601 1240 5.2 15.1 11.0 114 0 0 5 Thin layer of brown on top then grey mud.

FH111 050601 1310 3.9 0 100 0 Grab was all sand so did not keep.

GV1 050602 0920 2.5 17.7 9.6 102 0 0 5 Empty zebra mussel shells. Sediment 
oozed through screen.

GV2 050602 0938 2.4 15.5 9.4 98 2 0 5 Good amount of grey clay, 5-10%.  
Sediment oozed through screen.

AS01 050602 1045 7.8 13.3 10.2 100 0 35 3 2.5 m secchi depth.  Thin layer brown on 
top with layer of grey.  Several empty 
dreissenid shells.

AH139C1 050602 1120 8.8 12.5 10.2 99 2 0 3 Brown and grey mud mixed throughout.
AS02 050602 1150 5.6 12.8 10.8 101 2 0 10 This layer of brown on top then rest grey; 

bottom mud very thick.
AS03 050602 1225 7.8 13.0 10.3 99 0 0 5 Thin layer of brown then grey, really soft 

mud.  1/4 inch ooze through screen.
AS04 050602 1245 4.2 14.9 8.8 92 0 0 1 Thin layer of brown on top then grey mud.

AH1B 50602 1300 Three attempts with little sand, 2 with hard 
bottom.

Physicochemical Data for Each Station
Appendix B
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River or Harbor Station
Fullness of 

grab

Total 
Hexagenia 

Nymphs

Midges 
Present 

(P)
Dreissena 

Abundance*

Oligochaete 
Worms Present 

(P)
Other Macroinvertebrates 

Present
Huron River HU01 Full 0 P none P
Huron River HU02 Rep A Full 0 P none P
Huron River HU02 Rep B Full 0 P none P
Huron River HU03 No sample
Huron River HU04 Full 0 P none P
Huron River HU05 Full 0 P none P
Huron River HU06 Full 0 P none P

Vermilion River VE01 Full 0 32 none
Vermilion River VE02 1/2 Full 4 84 none
Vermilion River VE03 3/4 Full 0 P none P fingernail clams
Vermilion River VE04 Full 0 P none P fingernail clams
Vermilion River VE05 8.3cm 0 P none P Coleoptera (beetles)
Vermilion River VE07 Full 0 P none P fingernail clams

Beaver Creek BC01 Full 0 P none P
Beaver Creek BC02 Full 0 P none P
Beaver Creek BC03 Full 0 P none P

Lorain Harbor LH1 No sample

Lorain Harbor LN01 No sample

Lorain Harbor LN03 3/4 Full 3 P R
Lorain Harbor LN04 Full 0 P R P

Black River LN05 Full 0 P none P
Black River LN06 4cm 0 P none P biting midges, snails, 

fingernail clams
Black River LN07 Full 0 P none P fingernail clams, snails, 

leeches
Black River LN08 Full 0 P none P Coleoptera (beetle) larva

Cleveland Harbor CE84A Full 0 29 1 P
Cleveland Harbor CE85A 6.25cm 0 P none
Cleveland Harbor CL01 5.5cm 0 P R P amphipods, fingernail clams, 

mites
Cleveland Harbor CL02 7cm 0 P none P
Cleveland Harbor CL03 8cm ** ** **
Cleveland Harbor CL04 Full 0 P R P
Cleveland Harbor CL05 6cm 0 P C P
Cleveland Harbor CL06 Full 0 P R P fingernail clams
Cleveland Harbor CL07 No sample
Cleveland Harbor CL08 Full 0 71 51 P
Cleveland Harbor CL16 Full 0 P none P amphipod, leeches
Cleveland Harbor CL17 Full 0 P none P fingernail clams, leeches

Dominant macroinvertebrate group(s) in sample is (are) bolded and enlarged.

Fullness of Samples and Abundances of Hexagenia  and Other Macroinvertebrates
Appendix C

Only one grab sample was processed at each station except HU02 on the Huron River.
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Cuyahoga River CL09 Full 0 P none P
Cuyahoga River CL10 6.5cm 0 P none P fingernail clam, leeches
Cuyahoga River CL11 Full 0 P none P fingernail clams
Cuyahoga River CL12 Full 0 P none P fingernail clams, leeches
Cuyahoga River CL13 4.5cm 0 none none P fingernail clams, leeches
Cuyahoga River CL14 Full 0 none R P fingernail clams, leech
Cuyahoga River CL15 6.5cm 0 none none P fingernail clams, snails, 

leeches

Easterly WTTP ETP1 No sample
Easterly WTTP ETP2 No sample

Wildwood Park marina EU1 6.5cm 0 P none P fingernail clams, 
amphipods, mites

Wildwood Park marina EU2 4.75cm 0 P R P amphipods, Coleoptera

Mentor Marsh MM1 Full 0 P none P phantom midges
Mentor Marsh MM2 Full 0 P none P amphipods, fingernail 

clams
Mentor Marsh MM3 Full 0 P none
Mentor Marsh MM4 No sample

Grand River FA1 Full 0 P none P fingernail clams, 1 Caenis 
sp. mayfly

Grand River FA2 8cm 0 none none P

Fairport Harbor FH1A 9cm 0 P none P fingernail clams
Fairport Harbor FH111 No sample
Fairport Harbor FA3 No sample

Geneva State Park GV1 Full 0 P none P fingernail clams, 
amphipods

Geneva State Park GV2 Full 0 P none

Ashtabula Harbor AS01 5.5cm 0 P none P fingernail clams
Ashtabula Harbor AH139C1 Full 0 P none P fingernail clams
Ashtabula Harbor AS02 7.5cm 0 P R P fingernail clams
Ashtabula Harbor AS03 Full 0 114 none
Ashtabula Harbor AS04 Full 0 P none P fingernail clams

* R = 1-10 individuals, C = 11-50 individuals, A = >50 individuals; number shown is actual count.
** Sample was not picked because of much tar in the sediment.

Appendix C
Fullness of Samples and Abundances of Hexagenia  and Other Macroinvertebrates

Dominant macroinvertebrate group(s) in sample is (are) bolded and enlarged.
Only one grab sample was processed at each station except HU02 on the Huron River.

 

LEPF SG 254-05 Final Report   22



River or Harbor Station Comments

Huron River HU01 Oligochaetes were the dominant organism at about 99%: there were very few midges

Huron River HU02 Rep A Oligochaetes were the dominant organism at about 70%:  there weren't many 
organisms in the sample:  there were some empty Dreissena  shells and snail shells

Huron River HU02 Rep B Oligochaetes the dominant organism at about 95%: bryozoan statoblasts, biting midges 
present: a few empty Dreissena , snail, and Sphaeriidae clam shells

Huron River HU03 No sample
Huron River HU04 Oligochaetes were the dominant organism at about 99%:  there were several empty 

Dreissena and snail shells:  there was an extremely high density of worms compared to 
very little residue

Huron River HU05 Mostly oligochaetes, some midges
Huron River HU06 Mainly detritus

Vermilion River VE01 Not much material
Vermilion River VE02 There were 4 Hexagenia  mayflies present in the lab
Vermilion River VE03 Oligochaetes were the dominant organism at about 95%: there were also Sphaeriidae 

clams and bryozoan statoblasts present:  there were empty snail shells as well

Vermilion River VE04 Oligochaetes were the dominant organism, midges and Sphaeriidae clams were 
present

Vermilion River VE05 Oligochaetes were the dominant organism at about 99%: there were some Coleoptera

Vermilion River VE07 Saw some Sphaeriidae clams and an empty Dreissena  shell

Beaver Creek BC01 About 99% of organisims were oligochaetes with about 500-700 of them: there were 
about 30-40 midges: also noted a couple bryozoan statoblasts

Beaver Creek BC02 Oligochaetes were the dominant organism at about 95%: there were also bryozoan 
statoblasts: there were several empty Dreissena  shells:  oligochaetes made up the 
majority of residue: there wasn't much residue 

Beaver Creek BC03 Oligochaetes were the dominant organism at about 90%: there were also bryozoan 
statoblasts present: there were a couple of empty Dreissena  shells and empty snail 
shells: there weren't many midges

Lorain Harbor LH1 No sample
Lorain Harbor LN01 No sample
Lorain Harbor LN03 No comments
Lorain Harbor LN04 A lot of fragments and empty Dreissena  shells, oligochaetes were the most common 

organism

Black River LN05 Oligochaetes were the dominant organism at about 99.9%:  there were only a couple of 
midges:  there were a couple of empty Dreissena  shells and Sphaeriidae clam shells:  
oligochaetes made up 99% of sample residue: there wasn't much residue

Black River LN06 Oligochaetes were dominant organism at about 70%:  there were also biting midges, 
snails, and Sphaeriidae clams present: there were a few empty Dreissena  shells as 
well as empty snail and Sphaeriidae clam shells

Black River LN07 Oligochaetes were the dominant organism at about 99%:  Sphaeriidae clams, snails, 
and leeches present

Black River LN08 Oligochaetes were the dominant organism at about 99%:  there were only a couple of 
midges; there was 1 Coleoptera larva: there were a few oil slicks on the surface of the 
residue

Comments on Sample Characteristics and Macroinvertebrates
Appendix D
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River or Harbor Station Comments
Cleveland Harbor CE84A Sample tag was called CE84A

Cleveland Harbor CE85A Oligochaetes and midges were dominant organisms at about 50:50; there was also a bryozoan statoblast: 
there were several empty Dreissena shells as well as empty snail and Sphaeriidae clam shells: not many 
organisms of any kind

Cleveland Harbor CL01 Oligochaetes were the dominant organism at about 50%: amphipods, bryozoan statoblasts, Sphaeriidae 
clams and mites present: a very small density of organisms in the residue

Cleveland Harbor CL02 Oligochaetes were the dominant organism at about 70%:  there were also bryozoan statoblasts present:  
there were several empty Dreissena  shells and empty Sphaeriidae clam shells and snail shells

Cleveland Harbor CL03 Was not picked due to tar in the sample

Cleveland Harbor CL04 Oligochaetes were dominant organism at about 95%:  there were several empty Sphaeriidae clams and 
snail shells present:  the residue was made up of a lot of empty Dreissena  shells:  there wasn't much 
residue

Cleveland Harbor CL05 1st sample to only note number of Dreissena  and not pick midges

Cleveland Harbor CL06 Oligochaetes were the dominant organism at about 70%: there were also Sphaeriidae clams and bryozoan 
statoblasts present: there were several empty Dreissena  shells present as well as some empty snail and 
Sphaeriidae clam shells

Cleveland Harbor CL07 No sample

Cleveland Harbor CL08 There were two posterior parts of midges, they were not counted in the total number

Cleveland Harbor CL16 Oligochaetes were the dominant organism at about 95%: there was also an amphipod, and a couple of 
leeches: there were only a couple of midges: there were some empty Dreissena  shells and empty 
Sphaeriidae clam shells

Cleveland Harbor CL17 Oligochaetes were the dominant organism at about 90%: bryozoan statoblasts, leeches and Sphaeriidae 
clams present: empty Dreissena  and snail shells present

Cuyahoga River CL09 There was tar in the sample which coated everything with an oily residue: oligochaetes were the dominant 
organism: there were several empty snail and Sphaeriidae clam shells and 1 empty Dreissena  shell

Cuyahoga River CL10 Oligochaetes were the dominant organism at about 95%: there were also some bryozoan statoblasts, a 
Sphaeriidae clam and a couple of leeches:  there were some empty Dreissena  shells as well as empty 
snail and empty Sphaeriidae clam shells:  there were a much smaller number of organisms as compared 
to the samples already processed

Cuyahoga River CL11 Oligochaetes were dominant organism at about 95%: there were also Sphaeriidae clams and bryozoan 
statoblasts present: there were a few empty Dreissena  and snail shells; there were several empty 
Sphaeriidae clam shells present

Cuyahoga River CL12 Oligochaetes were the majority of organisms, about 90%: there were some Sphaeriidae clams and 
leeches: there were also several empty Dreissena  shells

Cuyahoga River CL13 Oligochaetes were dominant organism at about 99%:  there were also Sphaeriidae clams and leeches 
present:  there were several empty Dreissena  shells and empty snail shells as well

Cuyahoga River CL14 There were well over 1,000 oligochaetes: Sphaeriidae clams and leeches were also abundant
Cuyahoga River CL15 Oligochaetes were the dominant organism at about 70%: there were several hundred Sphaeriidae 

clams(about 30% of sample) as well as some snails and leeches: there were a few empty Dreissena  shells

Easterly WWTP ETP1 No sample

Easterly WWTP ETP2 No sample

Appendix D
Comments on Sample Characteristics and Macroinvertebrates
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River or Harbor Station Comments
Euclid Creek marina EU1 Oligochaetes were the dominant organism at about 95%: Sphaeriidae clams, 

amphipods, and mites present: a few empty Dreissena shells present: very few midges 
present: a low density of organisms in the sample

Euclid Creek marina EU2 Oligochaetes were the abundant organism at about 90%: amphipods, Coleoptera 
present

Mentor Marsh MM1 Oligochaetes and midges were the dominant organisms at about 50:50:  there were 
also bryozoan statoblasts and phantom midges present:  there wasn't a lot of material 
in the residue

Mentor Marsh MM2 Oligochaetes were dominant organism at about 95%:  There were also amphipods, 
Sphaeriidae clams and bryozoan statoblasts:  There were some pieces of empty 
Dreissena  shells:  very low density of organisms compared to residue

Mentor Marsh MM3 Empty Dreissena  shells
Mentor Marsh MM4 No sample

Grand River FA1 Found one Caenis  sp. mayfly, was mostly oligochaetes
Grand River FA2 Did not see anything besides oligochaetes

Fairport Harbor FH1A Oligochaetes were the dominant organism at about 95%: Sphaeriidae clams present

Fairport Harbor FH111 No sample
Fairport Harbor FA3 No sample

Geneva State Park GV1 Oligochaetes was the dominant organism at about 70%: bryozoan statoblasts, 
Sphaeriidae clams, and amphipods were also present; there were several empty 
Dreissena  and snail shells as well

Geneva State Park GV2 No comments

Ashtabula Harbor AS01 Oligochaetes were the abundant organism at about 90%: there were a few Sphaeriidae 
clams: there were several empty Dreissena  shells as well as empty snail shells

Ashtabula Harbor AH139C1 Predominantly oligochaetes, also saw some Sphaeriidae clams
Ashtabula Harbor AS02 About 90% of organisims were oligochaetes: 10-15 Sphaeriidae clams
Ashtabula Harbor AS03 No comments
Ashtabula Harbor AS04 More fibrous detritus, about 15-20 Sphaeriidae clams

Appendix D
Comments on Sample Characteristics and Macroinvertebrates
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