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Lake Erie’s Geolo

Lake Erie is divided into three basins based on shape and
depth. The Western Basin is the area west of Sandusky

with an average depth of only 24 feet. The area east of Erie,
Pennsylvania is the Eastern Basin, averaging 80 feet in depth
and containing the deepest point in the Lake (212 feet).

The Central Basin is the large area between Sandusky and

Erie with an average depth of about 60 feet. While the Western
and Eastern Basins have irregular bottoms with a lot of
variation in depth, the Central Basin’s bottom is very flat.

Thermocline in Lake Erie

When the surface water is warmed by the summer sun,
Lake Erie forms temporary layers. The warmer surface water
known as the epilimnion is lighter and “floats” on top of
the cold bottom layer or hypolimnion. The line of rapid
temperature change between these two layers is called the
thermocline and typically forms around 45 to 55 feet from the
surface of the Lake. The cold bottom layer of the Central Basin
is the home of the dead zones. Based on the depths of the three
basins, the Western Basin is too shallow to have a thermocline
except on rare occasions. Although the Eastern Basin will have
a thermocline, there will be more water (and thus, more
oxygen) below it in the cold bottom layer because it is so deep. \
At the time the thermocline forms in the spring, there is plenty
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depth, there is often no way to replenish oxygen in this cold bottom 3 50 A

layer until the thermocline disappears in the fall. Oxygen that was e 80

present when the thermocline formed, is used by organisms living < 100 , thermocline forms somewhere between 45' - 55'
in this area throughout the summer. Phosphorus from sewage g 120

treatment plants and agricultural run-off fertilizes algae in the Lake. e lzg

When that algae sinks to the bottom and decomposes, the process 180 : : :

of decomposition uses up too much oxygen and that portion of the 200 Cross Section of Lake Erie Basins
Lake becomes anoxic. If we could reduce the amount of algae, we 210

could reduce the amount of oxygen required to decompose it.

How the “dead zone” may impact aquatic life in Lake Erie

Lake with no stratification (Fall/Spring) Stratified lake with anoxic hypolimnion (July/August)
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When no stratification (temperature layering) is present, oxygen levels When stratification occurs the lake separates into 2 distinct layers, a

will be sufficient from surface to bottom. Fish location will depend upon warm top layer (epilimnion) and cooler bottom layer (hypolimnion) with
the location of food sources and preferred or typical habitats for a given a thermocline (area of rapid temperature change in between layers)

fish species. During the spring, some species will be found closer to forming somewhere from 45 to 55 feet. If anoxic conditions develop in
shore and in shallower depths for spawning. Food, however, will be the the hypolimnion, fish will seek higher oxygen levels by rising up and into
dominant variable in location. or above the thermocline, or by moving shoreward into shallower water

depths, also above the thermocline. Temperatures inside and above

the thermocline are cooler than the surface layer, with an abundance
of forage species also preferring this cooler, oxygenated water. Fish and
other aquatic life not able to escape the anoxic zone will suffocate.
Food, however, still remains the critical variable for fish location.
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Eastern Basin

hypolimnion

epilimnion

Adapted from the Lake Erie Report, Department of the Interior, 1968

Wind driven rotation of thermocline

If anoxia develops within the hypolimnion, fish kills may occur during
periods of sustained high winds from northerly and southernly directions.
For example, a strong north wind for a number of days piles the warm
surface layer up on the south shore. This forces the thermocline deeper
and causes the cold bottom layer to flow to the north shore, pushing
anoxic water into shallow depths and trapping fish, resulting in a fish kill
on the north shore. The same may happen on the Ohio shoreline with
strong, sustained south winds. Strong spring and fall winds, however,
generally occur before the development of, or after the breakup of the
thermocline when there is plenty of oxygen throughout the water column.

Possible Causes of the “Dead Zone”

The combination of aquatic nuisance species, combined
sanitary and storm sewers, agriculture run-off, warm
temperatures, and low water levels may be increasing

the frequency and area of the anoxic zone in Lake Erie,
according to Ohio Sea Grant and EPA researchers. It is
likely that further efforts to reduce phosphorus loading
will solve the problem. However, research is currently
underway in an effort to definitively answer this question.

Human contributions to high phosphorus levels and
the ensuing dead zone have plagued Lake Erie for many
years. Ohio State University researchers noted the first
dead zone off Sandusky Bay as early as 1930. In the 1960s
and 1970s, thousands of tons of phosphorus from sewage
treatment plants and other sources were dumped in the
Lake, causing the entire lake to be declared dead as oxygen
was eliminated from up to 90 percent of the bottom waters
in the Central Basin.

Researchers in the early days of the Ohio State’s Center
for Lake Erie Area Research (CLEAR) focused on this
problem, which led to the phosphorus reduction strategies.
Phosphorus loading was reduced from 29,000 metric tons
in 1969 to the target of 11,000 metric tons by the 1980s. This
ultimately led to the recovery of Lake Erie.

Since the mid-1990s scientists have observed phosphorus
levels in the Lake increasing again. Many are looking at the
official phosphorus loading estimates and questioning how
accurate they are. Because the figures are based on
estimates and volunteer reporting by polluters, they may
be lower than what is actually going into the Lake.

It is also probable that zebra mussels may be, in part,
to blame for the anoxic state of the Lake. As they process
organic matter, they excrete phosphorus into the water
column where it can be repeatedly used, instead of allowing
it to settle out into the sediments. “The recycling of phos-
phorus again fuels the growth of plants that die, sink to
the bottom, consume more oxygen, and the cycle repeats,”
states Dr. David Culver, an Ohio Sea Grant researcher.
Culver and others have observed that quagga mussels are
rapidly replacing zebra mussels and that quagga mussels
may release more phosphorus than zebra mussels.

In addition to aquatic species, heavy rains this spring
may have increased phosphorus loading to the Lake from
agricultural runoff and sewage overflows. Unfortunately,
there are still many sewer systems in existence where
storm sewers are combined with sanitary sewers. In these
cases, whenever there is a significant rain, raw sewage
(and phosphorus) is dumped into the environment.

The dead zone problem is also exacerbated by low
water levels that reduce the thickness and volume of
the hypolimnion, and, therefore, the amount of oxygen
it can hold. Some of the problems that have been observed
include: low dissolved oxygen levels around Stone
Laboratory in 2001, an area of anoxia observed in
the Central Basin in 2001, loss of mayflies near Cleveland
in 2001 and 2002, and cloudy water (poor visibility) near
the artificial reefs in Cleveland (observed periodically
since 1999).

Continued on Page 5
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Sponsored by Ohio Sea Grant Extension
For answers to Lake Erie -related questions,

visit the Lake Erie Information Discussion Board at
www.sg.ohio-state.edu/discus

1L

For Your Information

September Water Levels

Lake Erie’s level declined during September. The mean level
was 571.03 feet which is 0.36 foot lower than last month's
mean level and 0.39 foot below normal. The 2002 level is 0.69
foot higher than the September 2001 level and 1.83 feet above
the Low Water Datum elevation reference system. TL

Web Site of Interest

To understand lake ecology, check out an on-line limnology
primer, http:/[wow.nrriumn.edu/wow/under/primer/
index.html. This 21-page-primer provides a general back-
ground to Water on the Web by introducing the basic concepts
necessary to understand how lake ecosystems function. The
reader is later referred to a list of texts and journals for more
in-depth coverage of the science of freshwater ecosystems. TL

National Ocean Sciences Bowl

The National Ocean Sciences Bowl is a competition for high
school students on topics related to the study of the oceans.
High schools in Ohio and the surrounding area are invited to
compete in the Penguin Bowl hosted by Youngstown State
University on March 1, 2003. In addition to a regional prize, the
winning team from each competition will receive an all-expense
paid trip to San Diego for the national competition in April.

The registration deadline is November 29th. Contact Ray
Beiersdorfer at ray@cc.ysu.edu or 330.941.1753. TL

New Steelhead Angler Survey

Ohio Sea Grant has initiated a Lake Erie Tributary Steelhead
Angler Survey. A first of its kind, the survey will document
the economic contributions of the steelhead fishery using
information collected from steelhead anglers. Steelhead
fishing has become a growing all-year sport for Lake Erie.
Anglers on the following Lake Erie tributaries will be
targeted: Conneaut Creek, Ashtabula River, Arcola Creek,
Grand River, Chagrin River, Cuyahoga River, Rocky River,
the Vermilion River, and other smaller tributary streams and
creeks. Anglers will be contacted in person while out on the
water about participating in the survey, and those who agree
will have the survey mailed to them. The survey will include
questions about how many trips steelhead anglers make; how
much time they spend fishing per outing; how many fish they
catch; and how many they keep. All responses will be confi-
dential. The survey will continue from winter 2002 to spring
2003 as weather conditions allow. Results will be analyzed
and reported next summer to local county visitor bureaus,
angling groups, the ODNR, Division of Wildlife and others
interested. This project is sponsored by the Ohio Sea Grant
College Program, the Lake Erie Protection Fund, Ohio State
University Extension, the Lake County Visitors Bureau, the
Central Basin Steelheaders, and the Emerald Necklace
Chapter #133 of Trout Unlimited. TL
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ENTERING THE ZONE Continued from Page 3

Seasonal Averages of Phytoplankton Algae
Wet Weight in Lake Erie’s Central Basin

Season = May-September

Current Research Efforts

In early 2001, Ohio Sea Grant publicized information about
a number of unusual readings researchers were getting in
Lake Erie. This got the attention of U.S. EPA's Great Lakes
National Program Office (GLNPO) in Chicago, as they
were also getting unusual readings from Lake Erie. Ohio
Sea Grant and GLNPO arranged to jointly host a meeting in
Chicago on December 13, 2001 where Lake Erie researchers
in the U.S. and Canada were invited to participate. As a
result of this meeting, GLNPO designated $500K for a
special research project on Lake Erie this past summer
(This project involves about 30 investigators. The Principal
Investigators are Jan Ciborowski from the University of
Windsor, and Gerald Matisoff from Case Western Reserve
University).

As part of the special research project, Ohio Sea Grant
and the U.S. EPA’s Great Lakes National Program Office
supported a graduate level Great Lakes limnology course
and research cruise this summer. EPA committed its research
vessel, the 180-ft Lake Guardian, for one week during which
Ohio State University offered a Stone Lab course (co-funded
by Ohio Sea Grant) on the vessel while the research was
being done.

On the July 2002 cruise, Dr. Culver directed water quality
analysis of the lake's nutrient levels and experiments to
determine zebra and quagga mussels' phosphorus excretion
rates. Culver and a group of researchers found oxygen levels
of 3.5 ppm at the bottom at a site north of Cleveland, one of
11 sites sampled in the central basin. This concentration is
too low for many fish, and at the time indicated a possible
initiation of a dead zone in August.

The zebra mussel invaded Lake Erie first, but recent
results show that quagga mussels have outcompeted them
in all three basins. Dr. Culver’s preliminary results showed
that both mussels excreted phosphorus, but the quagga
mussel may excrete more than equivalent-sized zebra
mussels. The results suggest that both zebra and quagga
mussels recycle phosphorus, and as their populations
continue to grow, so will high levels of phosphorus that
contribute to Lake Erie’s dead zone.

Future Concerns and Needs

Climate change has exacerbated the dead zone problem in
Lake Erie. Since 1997 the water level has gone down by three
to four feet. It is important to understand the implications
of low water levels because the reduction comes primarily
from the cold bottom layer. Therefore, as the water level
goes down, the volume or thickness of this layer is reduced,
the oxygen reservoir is reduced, and as a result, the area
of anoxia will increase and last longer each year. This will
hurt fish populations, the charter and commercial fisheries,
boating and tourism industries, and public health.
Legislative support is needed to conduct the necessary
research to confirm the scientific community’s beliefs about
this situation. The current GLNPO project should be
expanded and continued for at least two more years.
Specifically, the following actions are needed to enhance
knowledge about the dead zone and its prevention:

* Accurate measurement of phosphorus loading
on all of the Great Lakes on a continual basis.

e Research to determine how best to reduce
phosphorus loading.

e Research to determine if there is a link between
the dead zone and the botulism problems
observed in the Eastern Basin.

* Support for developing new technologies
to address the oxygen problem, control
zebra/quagga mussels and other aquatic
nuisance species, remove nutrients at sewage
treatment plants, and reduce agricultural
runoff.

Because Lake Erie is the shallowest and warmest of the
Great Lakes, it is an indicator of what the Great Lakes in
general can expect. Now is the time to develop models to
extrapolate research results to other bodies of water so that
natural resource professionals can be prepared and take
preventative actions before problems occur. TL

Jeffrey M. Reutter, Dave Kelch, [ill Jentes Banicki, and
Frank Lichtkoppler from Ohio Sea Grant contributed
to this article.
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Matt Thomas

As a former student and current
employee of Stone Lab, I have seen
many changes here on Gibraltar.
FOSL has participated in many of
these improvements by providing
both financial and organizational
support. Most importantly, they
have given their time and effort
through countless volunteer hours
of assistance to the Lab. I have been
a witness to only seven of those
twenty years of service. In that time
I have seen some of the improve-
ments including increasing summer
enrollment to over 200 students a
year, moving the library back to
Gibraltar, celebrating the 100th year
of teaching on the lake, renovating
Cooke Castle, purchasing a new
research boat, and donating

tens of thousands of dollars for
scholarships and equipment.

None of these improvements
would have been possible without
you. You are an important part of
this island campus, whether you
were a former student, provided
needed donations, or just read the
articles to learn more about Lake
Erie. By giving your support you
have expressed interest in the role
Ohio Sea Grant and Stone
Laboratory play in the health and
understanding of Ohio’s greatest
natural resource, Lake Erie. I can
only hope that you continue to
show support in the years to come.

I have some big shoes to fill
as incoming FOSL President. I will
do my best to keep the momentum
of the past 20 years going and
promise to keep you updated on
the events of the upcoming year.

Sincerely,

Matt Thomas
FOSL President
thomas.347@osu.edu
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20 Yeare of Service

Stacks to the Future

by Bruce Leach, Biological Sciences Librarian and Head, Biological/Pharmacy Library

Not long ago, former Stone Lab Associate Director and Professor Emeritus,

Ronald Stuckey brought me a picture taken in the Stone Lab Library some time during
the late 1930s. Back in those days, the Library was located on the third floor of the Stone
Laboratory Building, in what is now the lecture hall. The picture shows a student
intently browsing in a collection that doesn't appear to be much smaller than what we
have right now.

The picture reminded me, that the library resources available to students
at Stone Lab, had really changed very little from that time, until about fifteen
years ago when index databases like the Aquatic Sciences and Fisheries
Abstracts became available on CD-ROM. A few years later, we started using fax trans-
missions to supplement the weekly courier shipments of materials from Columbus to
Stone Lab during the summer quarter. Since then, the pace of change has been
astounding.

Thanks to the arrival of high-speed network lines at the Lab, the library services that
we are able to provide have changed dramatically. We still maintain a paper collection
of books and journals (that won't change much for quite a while), but now we offer
access to hundreds of online databases and thousands of online journals. Now, students
can do some of their library research from the computer lab right across the hall from the
physical library stacks. Students, who bring their own computers, can even work from
their dorm rooms at the Lab!

Even with all of the online resources that are now available, students and faculty still
need materials that are not available on Gibraltar Island in any format. Until recently,
filling these needs in a timely manner was difficult. Now, any Stone Lab student or fac-
ulty member who uses e-mail can send a request directly to the staff in the Biological
Sciences/Pharmacy Library in Columbus. Using software developed at OSU, we are
able to scan an article, and then upload it immediately to our Web server. The software
automatically sends an e-mail message back to the requestor giving them directions on
how to retrieve the article from a special web site we have created just for this purpose.

The Stone Lab Library may not look very different than it did in the 1930s, but it's cer-
tainly not your grandfather's library anymore! FOSL



Open House Weekend

Whﬂe the weather threatened and the rain 2002 FOSL Boal‘d

did fall several times, the 5th annual Open FOSL Board of Directors

House came off without a hitch. Visitors came 124t Thomas - President

steadily throughout the afternoon aboard both (1, 1ic Gtanton - Vice President

the Biolab and Gibraltar III. While on Gibraltar,

they were offered a taste of the type of

learning that takes place at Stone Lab. Visitors

were also offered guided tours of Gibraltar to

learn something of the history, mission and Board Members

activities at Stone Lab. The first floor of Cooke Larry Cooper

Castle was open for visitors to explore and ask  paphie Hawthorne

questions relating to its past and future. In Doug Kane

addition to the activities on Gibraltar, the Joe Conroy

South Bass lighthouse was open for touring. Charlene Prochazka

While visibility was not the greatest, the view g, White

from the top of the lighthouse was still worth

the climb. Approximately 600 visitors took

advantage of the Open House to visit these normally “off-limits” facilities.
The annual FOSL membership meeting was held immediately after the

Open House. While the reception started at Waldock Gazebo, the festivities

were moved to the Dining Hall just as the skies opened up with a deluge

of rain and a tremendous show of lightning. Dick Lorenz, FOSL President;

Dr. Jeff Reutter, Stone Lab Director; John Hageman, Lab Manager; and

Steve Martin, Manager of Housing and Food Services gave reviews of the

past year. Several people were recognized for their generous support of

Stone Lab. Dr. John Crites was recognized for his unwavering support of

student research. The donation of the use of his artwork allowed the Friends

to establish a new research endowment. Phyllis Crites, John’s wife and a sup-

porter of Stone Lab in her own right, was honored with a Director’s Award to

recognize her many years of unselfish support. John Tripp, stepping down as

Treasurer of FOSL after 8 years, was also presented with a Director’s Award.

Dick Lorenz was presented a Superior Leadership Award in recognition of

his long-term support of Stone Lab as a two term President. Jeff Reutter

also honored FOSL by inducting the Friends into the Stone Lab Hall of Fame.
Next year’s festivities have already been scheduled for September 6-7, 2003.

This will coincide with the Put-in-Bay Historic Weekend, so there will be

many interesting activities going on throughout the islands. Mark your

calendars now. FOSL

Stone Lab Enhancement Grant Arrives

Great news!! We have received a grant of $348,000 from NOAA with the help
of Senator DeWine to enhance the equipment and facilities used by students
and researchers at Stone Laboratory. We are already in the process of purchasing
3 new vans for student field trips and research, 30 microscopes, 5 computers,
and radar units for the BioLab and Gibraltar III. We will be enhancing our public
education and outreach program by constructing a large educational kiosk

on South Bass Island near our main office and Research Building and will do
some major renovating in the first floor wet lab of the Research Building. If we can
make the dollars go far enough and possibly get some additional private dona-
tions, we will also be purchasing other equipment items and furnishings

for the classrooms and a small research vessel to replace the Polyp and the Sisu.
Thank you, Senator DeWine and NOAA!! FOSL

Joan Bradley - Secretary
Lydia Bailey - Treasurer
Dick Lorenz - Past President
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Field Station Address

ET. Stone Laboratory, The Ohio State University
PO Box 119, Put-in-Bay, OH 43456

419.285.2341, 614.247.6502, Fax 614.247.6578

Franz Theodore Stone Laboratory, Ohio’s Lake Erie laboratory, offers intensive, hands-on university field
courses from June to August in biology, geology, education, and natural resources. Workshops and group
field studies are offered from mid-April through October. Research in aquatic, terrestrial, and island sai-
ences has been conducted year round since 1895. Stone Laboratory’s association with other programs
based at The Ohio State University—the Ohio Sea Grant College Program, the Great Lakes Aquatic
Ecosystem Research Consortium (GLAERC), and the Center for Lake Erte Area Research (CLEAR)}—has
made it an important research facility. Stone Laboratory is located on Gibraltar Island, across the harbor
from Put-in-Bay.
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The Friends of Stone Laboratory (FOSL) began in 1981 as a support group to
“bring Stone Laboratory into the 21st century with the best possible facilities,
equipment, and professors, and make this an unequaled learning experience
available to all outstanding students.” Members of the Friends provide a way for
former students to support the facility by raising awareness anclij funds for schol-
arships, research, and equipment.
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Ohio State University Foundation

___ Langlois Research Fellowship Fund  and return this form to:
___ Special Publications Fund
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¢/ o Friends of Stone Laboratory, (Attention: John Tripp)
1314 Kinnear Road, Columbus, OH 43212-1194




