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The Ohio Academy of Science
121" Annual Meeting

Hosted by Ashland University
Ashland, Ohio
April 13-14, 2012

ABOUT THE ANNUAL MEETING

The Ohio Academy of Science’s Annual Meeting is for academic, gov-
ernmental, and industry scientists and engineers, university and pre-
college educators and teachers, and pre-college, undergraduate, and
graduate students, and interested lay citizens in the Ohio region.

Welcome!

Ashland University welcomes you to the 121” Annual Meeting of
The Ohio Academy of Science. We invite you to explore our cam-
pus and to share in the excitement and opportunities provided in
this program.

REGISTRATION

Registration is required for all meeting presenters and attendees.
Onssite registration will be available at a higher rate. The Ohio
Academy of Science must receive forms by April 6, 2012. Please
use Registration Form on the last page. Mail completed form and
fecto:

The Ohio Academy of Science

OAS Annual Meeting Registration

PO Box 12519

Columbus OH 43212-0519

FAX 614.488.7629 (for Credit Card or PO only)

Registration by credit card or purchase order only will be accept-
ed by FAX at 614/ 488-7629. Your registration materials, receipt,
and name tag will be ready at the meeting registration desk upon
your arrival. For further information, please call 614/ 488-2228.
An Adobe PDF form is available at:

http: //www.ohiosci.org/ AshlandRegistrationForm.pdf
Online payment option http: //ohiosci.org/ index_store.html

Friday, April 13: Registration will not be open on Friday.
Saturday, April 14: Registration in the lobby of Dwight Schar
College of Education from 7:30 AM-2:00 PM. On-site registra-
tion at a higher rate is possible by check, VISA, or MasterCard.
Cash is discouraged.

PARKING ON CAMPUS: Watch for signs and see map in pro-
gram. Please park in Lots B or C. Both lots have disabled parking.

SMOKING POLICY: Smoking is not permitted in any building.
HOUSING: Contact motels directly. See list on page 3.
MEALS: Friday, April 13: none planned. Saturday, April

14: Pre-ordered box lunches available in the Convocation Center.
See registration desk for a list of on and off-campus restaurants.

GENERAL SCHEDULE
Friday, April 13,2012

3:00 PM-5:00 PM Board of Trustees Meeting

Saturday, April 14,2012
7:30 AM-2:00 PM Meeting Registration in Lobby
of Dwight Schar College of
Education

8:30 AM-11:00 AM Algae Symposium in Lecture Hall
Dwight Schar College of Education
9:00 AM-11:00 AM Morning Podium and Poster
Sessions in Dwight Schar College

of Education
11:15AM All-Academy Lecture
Upper Convocation Center
Parking available in adjacent lots.
All-Academy Lecture Mentorship, A Key to Success in

Research, Teaching and Life

Dr. J. Patrick Card (Ashland University class of 1972) is
Professor of Neuroscience and Co-Director of the Center for
Neuroanatomy with Neurotropic Viruses at the University of
Pittsburgh.

HE PRESENTATION WILL FOCUS upon the importance of

mentorship in developing a successful career in academia or
industry. The mentorship relationships that Dr. Card has enjoyed
throughout his career have proven to be essential to establishing a
successful and rewarding research program in brain structure and
function. Dr. Card will highlight how these relationships have
evolved and guided his development as a scientist at various stages
of his career, using the evolution of his research program as an
example. Particular emphasis will be placed upon the importance
of mentorship in acquiring the multidisciplinary expertise that is
essential for success in research and teaching.

Dr. Card graduated from Ashland University (then Ashland
College) with a degree in Biology in 1972. He received his M.S.
in Biological Sciences from Wright State University in 1975,
and his Ph.D. in Neuroanatomy from Wayne State University
in 1979. He has been a faculty member at the University of
Pittsburgh since 1992, and currently serves as Professor in the
Department of Neuroscience and is co-Director of the Center for
Neuroanatomy with Neurotropic Viruses. The focus of Dr. Card’s
research is the functional organization of the hypothalamus and
central autonomic networks. This work includes studies to define
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the synaptic organization and chemical phenotype of the central
networks that mediate essential regulatory functions, as well
as the development of tools for transneuronal tracing of neural
circuits. Dr. Card has authored or co-authored 95 peer-reviewed
papers in neuroscience.
12:00 Noon Announcement of Ohio Patent
Awardees and Academy Fellows

Official Notice of Annual Business
Meeting for Academy Members

12:15 PM
only.

12:30 PM Lunch. Pre-ordered box lunches in

Upper Convocation Center.

Afternoon Poster Session in
Dwight Schar College of Education

1:30-4:00 PM

Undergraduate Research
Discussion Session in Kettering
Science Center Room 112

Algae Symposium Continues in
Dwight Schar College of Education
Lecture Hall

ABOUT OUR HOST

h~

ASHLAND

UNIVERSITY

Prof. Michael R. Hudson, PhD
Chairperson, Local Arrangements

OUNDED IN 1878, Ashland University is a private, compre-

hensive institution committed to challenging and supporting
students intellectually, spiritually, socially, culturally and physical-
ly. Located midway between Cleveland and Columbus off 1-71,
Ashland University is home to 2,200 full-time undergraduate stu-
dents. Eighty-five percent of these students are from Ohio, while
students also come from 27 other states and 31 countries. The
University’s total enrollment is 6,000 students, and this includes
graduate programs in business, education and theology and the
off-campus centers in Cleveland, Columbus, Mansfield, Massil-
lon and Elyria. In addition to its traditional undergraduate stud-
ies, AU offers alternative programs for adults and non-traditional
students through the Founders School of Continuing Education.
Degree completion, Associate degree, CEUs, and non-degree op-
portunities are available through a flexible format that includes
online and evening classes. Post Secondary Education Option
and Early College experiences are also available through the
Founders School. Complementing the undergraduate program is
a Master of Fine Arts in Creative Writing, a Master of American
History and Government; a Master of Business Administration

degree; a Master of Education degree; a Doctor of Education in

Educational Leadership; nusters degrees and a Doctor of Minis-
try degree through the Ashland Theological Seminary; an RN to
BSN Track for registered nurses; and a Bachelor’s Plus program
for students with a non-education degree who want to teach.

Where to stay Local Restaurants
The Ohio Academy of Science
and Ashland University do not
in any way endorse the following
companies, products or services.
This listing is provided as a re-
source only. There is no head-

Jake’s Restaurant
www.catatjakes.com
1040 Sugarbush Drive
Ashland, Ohio 44864
(419) 281-5253

quarters hotel or motel. Buffalo Wild Wings
www.buffalowildwings.com

Days Inn Ashland 630 Claremont Ave

www.daysinn.com Ashland, Ohio 44805

1423 County Road 1575 (419) 281-9464

Ashland, Ohio 44805

(419) 289-0101 Applebec’s
www.applebees.com
Holiday Inn Express & Suites 2250 Claremont Ave

Ashland, Ohio 44805
(419) 207-9088

www.hiexpress.com
1392 Enterprise Parkway
Ashland, Ohio 44805
(419) 281-2900 Sorella’s II Italian Restaurant

www.sorellasii.com

Surrey Inn Motel 1505 Claremont Ave
www.surreyinnashland.com Ashland, Ohio 44805
1065 Claremont Ave. (419) 289-2200

Ashland, Ohio 44805
(419) 289-7700

Bob Evans Restaurant
www.bobevans.com
1304 E. Main St.
Ashland, Ohio 44805
(419) 281-4729

Hampton Inn
www.hamptoninn.com
2220 S. Main St.
Mansfield, Ohio 44907
(419) 774-1010 Perkins Restaurant
www.perkinsrestaurants.com
658 US 250

Ashland, Ohio 44805

(419) 281-0666

Travelodge Mansfield
www.travelodge.com
90 W. Hanley Rd.
Mansfield, Ohio 44903
(419) 756-7600

College House Bed & Breakfast
www.collegehousebb.com

134 College Avenue

Ashland, Ohio 44805

(419) 289-2093
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Water %plity of Ohio’s Lakes:
Inland and Erie Revisited
Special Focus: Harmful Algal Blooms (HABs)

A Third Special Ohio Academy of Science Symposium
on Declining Water Quality in Ohio’s Lakes

See abstracts on page 7.
Co-Sponsored by: The Ohio Fracture Flow Working Group

121* Annual Meeting of
The Ohio Academy of Science
Hosted by Ashland University
Dwight Schar College of Education Building
Lecture Hall
Saturday, April 14,2012
8:30 AM-4:00 PM

Arranged by Julie Weatherington-Rice, Ph.D.
Co-Coordinator Ohio Fracture Flow Working Group
298 W. New England Ave.
Worthington, Ohio 43085
Phone 614-436-5248
Fax 614-436-5239

E-mail weatherington-ri.1@osu.edu
Statement of Need/Purpose and Background of Topic

Tms THIRD SPECIAL SYMPOSIUM presents a follow-up
to the 2008 Ohio Academy of Science Special Symposium
“Declining Water Quality in the Western Lake Erie Basin,
Increasing Invasion of Blue-Green Algae (Cyanobacteria),
and Increasing Levels of Soluble Reactive Phosphorus” and
the 2010 Special Symposium “Water Quality of Ohio’s Lakes:
Inland and Erie”. Cyanobacteria continue to plague Ohio’s
inland lakes and the western end of Lake Erie, as well as lakes
and reservoirs across the US and Canada. Last year (2010)
20 Ohio lakes and beaches were closed for at least portions
of the summer recreational season because of cyanobacteria
blooms. There were 41 confirmed cases of health impacts to
humans from contact with harmful algal blooms (HABs) and
at least three dogs died from water contact with the toxins.
Grand Lake St. Mary’s was closed again to water contact for
part of the summer of 2011. A $5 million effort to remove
dissolved reactive phosphorus (DRP) in the lake is ongoing.
The watersheds surrounding the lake have been designated
“Distressed Watersheds” by the Ohio Department of Natural
Resources (ODNR) Div. of Soil & Water Resources, opening
up the ability to require animal manure management plans for
farms withholding just over 15 animal units, a significantly
lower number than is traditionally overseen by the Ohio
Department of Agriculture’s Confined Animal Feeding
Operations (CAFO) oversight program. This designation
brings the farms under potential regulation from 14 to
approximately 300.

Members of the Ohio Environmental Protection Agency’s
(EPA) Lake Erie Phosphorus Task Force continue to research

the transport mechanisms from agricultural and urban settings
to lakes. The rescarchers are now better able to identify the
conditions that control the transport, and changes in soil
and cropping management are being identified that can
successfully reduce the DRP loadings to the lakes. In addition,
water management structures (agricultural tile bioreactors)
have been identified that can be used to remove nutrient
loading from agricultural drainage tile discharge waters. A
pilot project is funded which allows five of these structures to
be built in Ohio this fall. The Ohio DRP research continues
to be funded from a variety of sources including US EPA Great
Lakes Protection Fund, the Ohio Lake Erie Fund, USDA,
ODNR, Ohio Sea Grant, and Healing Our Waters. Much of
the current and projected research efforts have been identified
in the final version of the Ohio EPA’s Lake Erie Phosphorus
Task Force report found on Ohio EPA’s web site at http://

www.epa.state.oh.us/portals/35/lakeerie/ptaskforce/Task
Force_Final Report_April 2010.pdf.

THE SPRING AND SUMMER of 2011 saw the first
outbreaks of cyanobacteria harmful algal blooms (HAB)
beginning at Grand Lake St. Marys, Buckeye Lake and Blue
Rock State Park. These lakes are much smaller than the western
basin of Lake Erie and ostensibly warmed up more quickly. In
addition, their watersheds are smaller so activities amenable to
releasing nutrients are more quickly reflected in the changes in
water quality. The sources of nutrients to Grand Lake St. Marys
have been identified as animal manure which overloads the
soils and washes into the lake. In contrast, the Buckeye Lake’s
watershed has few animal facilities. The extra loading of DRP
to the lake may be coming from changes in farming practices,
including the timing and application processes of commercial
fertilizer. Underscoring the complexity of this issue, watersheds
of Buckeye Lake, old canal-feeder lake, and Blue Rock State Park
likely will require different types of nutrient management than
in Grand Lake St. Mary’s, also an old canal-feeder lake.

Blooms of Microcystis did not return to the western end of
Lake Erie and Maumee Bay until late July of 2011, a month
later than 2010. While the blooms were significant, the wet,
cool spring and ecarly summer appears to have delayed the
blooms, once again underscoring the importance of warmer
temperatures as part of the triggering mechanism. In 2011,
there have not been significant reports of Lyngbya wollei
(and/or Plectonema wollei) in Maumee Bay or the western
end of Lake Erie.

Both ODNR and the Ohio Department of Health have
added information web links to their home pages to
update the public about lake conditions at state parks and
public health issues as well as the ongoing link at Ohio
EPAs web page. The ODNR web link can be found at
http://wwwapp.epa.ohio.gov/dsw/hab/advisory_table.
php. The Ohio Department of Health’s link is at HABs is
on their Beach Monitoring page at http://www.odh.ohio.

gov/odhprograms/ch/bbeach/beachmon.aspx. Ohio EPA’s
Inland Lakes program page can be found at http://www.

epa.state.oh.us/dsw/inland_lakes/index.aspx.  In addition,
the Ohio Lake Management Society, a division of the Water
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Management Association of Ohio, featured the problems of
HAB:s in their Summer 2011 issue of their newsletter, Ohio
Shorelines which can be downloaded from their web page at

ftp://ftp.olms.org/pdf/Shorelines%20Summer%202011.pdf.

They also co-sponsored a state-wide conference on HABs in
Celina, Ohio (west end of Grand Lake St. Marys, Celina gets
their drinking water from the lake) in March 2011 with the All
Ohio Chapter of the Soil & Water Conservation Society. Four
informative power point presentations from that conference

are on their web site at http://www.olms.org/conference.php.

Significance of Topic to Science and Society
Including the Economy and Quality of Life

OR MANY YEARS, the only economic cost reported in

Ohio for HABs was the cost to the City of Toledo for
activated carbon filtration to their raw water supply during
the treatment process. The figure for the summer of 2009 was
$3,000 to $4,000 per day for 90 days. There still are no reliable
cost figures to the impacts to tourism along Lake Erie and at the
islands or to the fishing industry in the western lake. A “dead
zone” east of the islands remains. To this point, no economic
cost has been assigned to that condition.

With the ongoing efforts to remediate Grand Lake St.
Marys, new costs have been established. Celina continues to
use activated carbon filtration to render Grand Lake St. Mary’s
water safe to drink. Approximately $150 million of the local
economy comes from tourism associated with the lake. The
local economy has been significantly impacted the last three
years because of the conditions of the lake. A $5 million clean-
up effort is underway to try to bind up phosphorus already in
the lake with alum and/or to remove the high-phosphorus
sediments from the bottom of the lake by dredging. This cost
does not include any additional costs to the over 300 farms in
the watersheds who now must manage their animal manures in
amore environmentally responsible way.

These are not the only lakes whose supporting regions have
been impacted economically. Business people at Buckeye
Lake were so concerned earlier this year that they contacted
their State Senator, the Honorable Tim Schaffer, Lancaster, to
help determine what recourses they had to turn around their
economic losses due to the lake’s HAB outbreak. The Ohio
Academy of Science arranged a conference call between the
Senator and experts in the fields relating to HABs. Fortunately,
the HABs dissipated in Buckeye Lake by the end of June and as
of August 2011, have not returned.

Undergraduate Research Session
Dr. Jeffrey D. Weidenhamer, Presiding
Kettering Science Center Lecture Hall Room 112,
1:30 PM

See abstracts at on page 51.

Introduction
MAJOR CHANGE IN HIGHER EDUCATION in the
ast three decades has been the increasing emphasis on
the process of learning as opposed to strategies for teaching.
More recently, the emphasis on learning has been described

as transformative pedagogy. Such forms of learning are
characterized by disciplinary integration, experiential learning,
and problem-based learning. These active, engaged approaches
to learning are often connected to service learning, civic
engagement and/or leadership development. Undergraduate
research is an extremely effective way to engage students with
experiential learning. In undergraduate research, students
conduct investigations that make an original intellectual
contribution to the discipline. The benefits of such activity are
many: (1) Student learning is enhanced through mentoring
relationships with faculty; (2) Retention of students is
increased; (3) Participation in undergraduate research increases
enrollment in graduate education; and (4) Undergraduate
research provides effective career preparation. Through such
research projects, undergraduates develop an understanding of
research methodology, and develop critical thinking, creativity,
problem solving and intellectual independence. For faculty
members, mentorship of undergraduates in research projects
allows them to stay current in their research discipline, integrate
their scholarship and teaching, and establish relationships with
motivated students that continue long after graduation.
Text derived from the materials and pedagogy of:
—Project Kaleidoscope at AAC&U
—The Council on Undergraduate Research

Special Presentation:
Mentoring Undergraduates for Success in Research

Dr. S. Tonia Hsich
Department of Biology, Temple University, Philadelphia

Dr. S. TON1A HSIEH IS AN assistant professor of biology
at Temple University in Philadelphia, PA. She started
conducting research as a high school student at the National
Aeronautics and Space Administration (NASA) in California,
because she wanted to learn what it feels like to be a rocket
scientist. As an undergraduate at the University of California,
Berkeley, she started a research project examining climbing
gecko lizards, and ultimately discovered that geckos stick to
surfaces using van der Whals forces. She then continued her
studies at Harvard University, earning her Ph.D. in 2005.
Tonia attributes her successes in research to having excellent
mentors at every stage of her career. As a result, she has made
undergraduate research and K-12 STEM education a priority
in her research program, and has multiple undergraduates
who have won awards for their research, as well as presented
talks at national meetings. She has also recently started a
science collaboration and K-12 educational outreach website
(lizardbase.org) which serves as a data depository for scientific
data while simultaneously offering inquiry-based curricula to
K-12 classrooms, promoting direct student involvement in
actual data collection activities before they arrive at college.
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Brief Schedule of Abstracts

See First Author index on page 52 and Fields of
Interest index on page 53.

Harmful Algal Blooms Symposium
8:30 AM-11:00
1:30 PM-4:00 PM
Dwight Schar College of Education Lecture Hall

Undergradute Research Session
1:30-4:00 PM
Kettering Science Center Lecture Hall
Room 112

Concurrent Podium Sessions 9:00 AM-11:00 AM

Session 1—-Page 10
Dwight Schar College of Education Room 103
T.B.A. — Session Chair

Session 2—Page 12
Dwight Schar College of Education Room 172
T.B.A. — Session Chair

Session 3—Page 14
Dwight Schar College of Education Room 171
T.B.A. - Session Chair

Session 4—Page 16
Dwight Schar College of Education Room 135
T.B.A. — Session Chair

Multidisciplinary Poster Sessions
Both in Dwight Schar College of Education,

Second Floor. See abstracts for specific rooms.

Morning 9:00 AM-11:00 AM—Page 18
All fields of interest; See Fields of Interest
index on page 53.
Undergraduates, graduate students and
professionals

Afternoon Poster Session—1:30 PM—Page 37
All fields of interest; See Fields of Interest
index on page 53.

Pre-college students

Notes
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Water Quality of Ohio’s Lakes: Inland and Erie Revisited
Special Focus: Harmful Algal Blooms
Julie Weatherington-Rice, Presiding
Dwight Schar College of Education Lecture Hall

8:30 AM Welcome and Introduction
From the land to the lakes

8:35 DESIGN, INSTALLATION AND PERFORMANCE OF FIELD
BIOREACTORS IN IOWA, ILLINOIS AND OHIO TO TREAT
SOLUABLE NUTRIENTS IN DRAINAGE WATERS. Larry C.
Brown brown.5@osu.edu , Matt Helmers mhelmers@iastate.
edu, Richard Cooke rcooke@uiuc.edu , Bruce Atherton
bruce.atherton@ia.usda.gov , Aleksandra Drizo adrizo@
uvm.edu , Kevin King king.220@osu.edu . Department of
Food, Agricultural and Biological Engineering, The Ohio State
University, 590 Woody Hayes Drive, Columbus, OH 43210-1058.

Wood chip bioreactors have been installed in several
Midwestern states to treat nitrate-nitrogen from
agricultural subsurface drainage before discharging to
surface water bodies. Research and demonstration of this
innovative technology was initiated in the early 2000s in
Illinois, then in Iowa in the late 2000s, and more recently
in Ohio. These bioreactors were designed based on research
from Illinois, from which draft design specifications were
developed by Iowa State University and Iowa USDA-
NRCS. The system consists of a bed or trench which is filled
with wood chips and constructed adjacent to subsurface
drainage laterals or mains. Depending on the field size, its
subsurface drainage system layout, and available space,
the bioreactor is designed to accept all or a large portion of
the subsurface drainage flow that is diverted from the field
drainage system. This technology enhances the natural
processes of denitrification—the conversion of nitrate-
nitrogen to nitrogen gas. Research from Illinois indicates
changes in bioreactor inflow and outflow nitrate-nitrogen
concentrations of between 20 and 90 percent. Similar
reductions are being observed in Iowa. The work in Ohio
was initiated recently, but similar results are expected.
The percent reduction appears to be a function of inflow
nitrate-nitrogen concentration, temperature, and residence
time. Subsurface drainage flows are variable depending on
time of year and precipitation amounts and durations, and
therefore percent reductions are also variable. A summary of
the work from each state will be presented, as well as design
details, the application potential of the practice across the
Midwest, and potential for capture of soluble phosphorus.

8:45 STAKEHOLDER CRITERIA AND ECOLOGICAL MODEL:
INFORMING SELECTION OF APPROACHES ADDRESSING
HARMFUL ALGAL BLOOMS IN GRAND LAKE ST. MARYS. Harry
J. Stone. stoneh@battelle.org , Tom Gulbransen, gulbran@
battelle.org, Henry Pate, pateh@battelle.org, Battelle, 10300
Alliance Rd. Suite 155, Cincinnati, OH 45242,

Harmful algal blooms (HABSs) interfere with recreation and
tourism at Grand Lake St. Marys (GLSM). Battelle was
contracted by the Western Ohio Educational Foundation
(funded by GLSM Restoration Commission and Ohio
Department of Natural Resources) to design and implement
a systematic screening process supporting selection of
approaches to restore full lake enjoyment. Screening of
75 potential technologies (received by stakeholders) will
be followed by detailed evaluations and pilot testing of
highly-ranked approaches. Battelle facilitated development
of stakeholder consensus on criteria for screening proposed
approaches. Each vendor proposing an approach was
e-mailed a request for information (RFI) with questions
addressing the consensus screening criteria. RFI responses
were scored for each criterion. Multiple criteria decision
analysis (Criterium Decision Plus© software) was used to
build a model of weighted GLSM goals and criteria, and
integrate the RFI responses to generate ranked matrices.
The preliminary list of high-ranking approaches from the
model was further screened using a conceptual ecosystem
model to identify concerns specific to application of an

approach at GLSM, e.g., high pH in the lake reduces
efficacy of copper-based algaecides. Selected improvement
strategies addressed long-term reduction of phosphorus
loading (treatment of tributaries, and phosphorus removal
or inactivation in lake sediments) and short-term disruption
of cyanobacteria blooms and scum formation (aeration/
circulation and chemical and non-chemical algaecides).

8:55 MICROCYSTIN CONCENTRATIONS INCREASING AT
SELECT OHIO DRINKING WATER SOURCES, POSITIVE
CORRELATION WITH pH AND WATER TEMPERATURE, AND
IMPLICATIONS OF SURFACE SCUMS. Heather A. Raymond,
heather.raymond@epa.state.oh.us , Ohio EPA Division of
Drinking and Ground Waters, 50 West Town Street, Suite 700,
Columbus, OH 43215; Holly Kaloz, holly.kaloz@epa.state.
oh.us.

In response to cyanobacteria blooms in 2010 and 2011,
Ohio EPA collected 453 raw and finished cyanotoxin
samples at 28 public water systems; seven water systems
voluntarily collected an additional 227 samples. There
was only one treated-water microcystin detection, but
microcystin was detected in 65% of source waters sampled.
Average microcystin concentrations in 2011 were four
times higher at the City of Celina’s intake (maximum
43.4 pg/L) and over 14 times higher at western Lake Erie
basin water systems’ intakes (maximum >5 pg/l) compared
with 2010 concentrations. Based on western Lake Erie
basin data from 2011 (N=37), there was a moderate positive
correlation between microcystin concentration and pH (R%=
0.35) and water temperature (R?>= 0.42), but there was no
correlation between microcystin and turbidity. At Celina,
a weak positive correlation was found between microcystin
concentration and water temperature but correlations were
not apparent between microcystin and pH or turbidity,
potentially due to alum treatments and persistence of toxins
throughout the winter. Another recent observation is toxin
concentrations at water system intakes are often less during
blooms that produce scums compared to blooms distributed
throughout the water column. Since cyanobacteria blooms
are often not visually apparent, Ohio EPA is using MERIS
satellite data interpreted by NOAA to detect them remotely.
Timely data help water systems determine when treatment
should be optimized to remove cyanotoxins and taste and odor
compounds. Targeting advanced treatment, which can cost
over $100,000 per month, to when it is necessary provides a
cost benefit to water systems.

9:05 EFFORTS TO RESTORE GRAND LAKE ST MARYS FROM
PHOSPHORUS OVERLOAD Tim Lovett, Chair, tlovett003@woh.
rr.com, Grand Lake St. Marys Lake Improvement Association
P.O. Box 118 Montezuma, Ohio 45866.

Grand Lake St. Marys, located in western Ohio, is one of
the original Ohio Canal feeder lakes. Built in the 1840s, it
is approximately 80 square miles in area but averages only
five feet in depth. Excessive soluble reactive phosphorus
(SRP) loadings to Grand Lake St. Marys mostly from
the agricultural watershed that houses a number of
concentrated animal feeding operations, has fed massive
Harmful Algal Blooms (HABs) that resulted in posted
health warnings of water contact during 2009, 20010 and
2011.. The watershed is distressed due to excessive nutrient
loading that has resulted in new agricultural rules. The
Grand Lake St. Marys Restoration Commission was formed,
with twelve State, local and university members, to work
with the Federal and State efforts to clean up and restore
the lake. Eight steps have been identified to revive the
lake: alum application; dredging; alternative and beneficial
uses of organic waste; treatment train establishment and
monitoring stations; rough fish removal; micronutrient
modification; aeration and circulation; and water level
management. Solutions identified and/or already in place
include: Prairie Creek Treatment Plan Project; Barnes
Creek Sediment Collector (installed Jan. 2011); Southmoor
Shores Airy Gator; floating wetlands plantings (over
5,000 floating wetland plantings in 2011, managed by
volunteers); littoral wetlands in Prairie Creek Bay; in lake
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dredging; rough fish removal (local annual Carp Derby,
begun June 2010); alum treatment (2011 and planned for
2012); and a very active public awareness campaign. Due
to a change in procedure, posted health warnings of HABs
were reduced to beach areas only in 2011.

9:15 LOOKING INLAND: OHIO RESERVOIR WATER QUALITY.
Joseph D. Conroy, joseph.conroy@dnr.state.oh.us. Inland
Fisheries Research Unit, Division of Wildlife, Ohio Department
of Natural Resources, Hebron OH 43025.

Ecosystem-based fisheries management relies on proper
understanding of system productivity. In Ohio, fisheries
scientists leverage basic limnological (temperature and
dissolved oxygen, suspended sediments, and nitrogen
and phosphorus concentrations) and lower trophic level
(chlorophyll a concentration and phytoplankton and
zooplankton abundances) data to effectively manage
reservoir sportfish populations. These data, however,
also provide an important reference to examine spatial
and temporal water quality dynamics especially in light
of intra-or extra-reservoir features. For example, a
principal components analysis which explained > 88% of
the variation in a rigorous limnological dataset (N =111
spring and N =152 summer samples during 2003-2010)
for three reservoirs (Acton, Pleasant Hill, and Burr Oak)
which span a productivity gradient indicated significant
seasonal (spring vs. summer) and annual differences. Acton
seasonal observations related most closely to changes in
non-volatile suspended sediment concentrations, Burr
Oak seasonal observations related most closely to changes
in Secchi transparency, and Pleasant Hill seasonal
observations were intermediate. Although not surprising,
these results emphasize the importance of annual seasonal
inputs which set the stage for water quality problems and
ecosystem productivity in Ohio reservoirs.

9:25 Break

9:35 SUMMER PHYTOPLANKTON COMMUNITIES IN PRO-
DUCTIVE OHIO RESERVOIRS: IMPORTANCE OF CYANOBAC-
TERIA, ECOREGION, AND LAND USE PATTERNS. Kyle C. Sco-
tese, k.scotese@bsaenv.com , BSA Environmental Services,
Inc. 23400 Mercantile Road Suite 8, Beachwood OH 44122;
John R. Beaver, j.beaver@bsaenv.com; Alison D. Minerovic,
a.minerovic@bsaenv.com; Claudia E. Tausz, c.tausz@bsaenv.
com; Kristen M. Buccier, k.buccier@bsaenv.com.

Described here are characteristics of phytoplankton
communities of Ohio reservoirs with emphasis on the
interrelationships among cyanobacterial populations, land
use within three ecoregions, and associated environmental
variables. Fifty-nine phytoplankton samples were collected
from 25 mostly productive reservoirs located within three
distinct ecoregions corresponding to intense agricultural
land use (Eastern Corn Belt Plains), intermediate
forestation and intermediate agricultural land use (Erie
Drift Plain), and heavily forested land (Western Allegheny
Plateau) between May and October in 2008 through 2011.
Cyanobacteria populations peaked in late summer months
and were dominated by nitrogen-fixing taxa only in Western
Allegheny Plateau and Erie Drift Plain sites and commonly
included Anabaena, Anabaenopsis, Aphanizomenon,
and Cylindrospermopsis. Canonical correlation analysis
suggests that both phosphorus and nitrogen limitation
occur but the qualitative and quantitative characteristics
of phytoplankton populations in Ohio reservoirs are
strongly influenced by underlying land use practices.
Coarse resolution at the ecoregion scale can be valuable
in describing potential cyanobacteria composition where
detailed nutrient budgets are not available for particular
reservoirs and lakes.

9:45 CITIZEN SCIENCE IN THE MUSKINGUM RIVER
WATERSHED, OHIO. Dana M. Oleskiewicz, oleskiewicz@
windstream.net, Ohio Lake Management Society, 9092
Willson Drive, Chagrin Falls OH 44023; Joseph D. Conroy,
joseph.conroy@dnr.state.oh.us , Ohio Department of Natural

Resources; John R. Beaver, BSA Environmental Services, Inc.,
j.beaver@bsaenv.com ; Kyle C. Scotese, k.scotese@bsaenv.
com; and Alison D. Minerovic, a.minerovicebsaenv.com .

Solving water quality problems require sound scientific
information and public support. Citizen science can
provide both baseline data on water systems and the
necessary connection between the local residents and
their water resource. The CLAM project was initiated
to increase Ohio’s ability to address emerging issues
such as HABs, assist Division of Wildlife in fisheries
decisions, and provide information to Muskingum
Watershed Conservancy District MWCD for reservoir
management Citizens need to identify water quality issues
and implement strategies to solve problems. The Citizen
Lake Awareness and Monitoring (CLAM) program has
cultivated citizen scientists on Ohio lakes for 20 years. A
partnership between CLAM and the Ohio Department of
Natural Resources Division of Wildlife (DOW), along with
the MWCD resulted in local residents taking an active role
in documenting lake water conditions in the Muskingum
River Watershed. Citizen scientists, as Lake Keepers,
collected Level III Ohio Qualified Data on nine MWCD
owned lakes in 2010 and 2011. They recorded seasonal
water transparency, water temperature, dissolved oxygen
profiles, and measured water samples to measure total
nitrogen, total phosphorus, suspended sediment, and
chlorophyll a concentrations. Protocols for monitoring
Harmful Algal Blooms (HABs) were established to
determine the presence of HABs, as well as to determine
concentrations of cyanobacteria toxins.. Water monitoring
results are archived in an on-line CLAM database (www.
olms.org). Analyses and reports can be viewed by the
public, as well as community leaders for making water
quality improvements.

9:55 MONITORING OF TOXIN-PRODUCING CYANOBACTERIA
IN LITTORAL REGIONS OF THE MUSKINGUM RIVER
WATERSHED, OHIO. Alison D. Minerovic, a.minerovic@bsaenv.
com, BSA Environmental Services, Inc.,, 23400 Mercantile
Road, Beachwood, Ohio 44122; Kyle C. Scotese, k.scotese@
bsaenv.com; Robert D. Davic, cdavic@yahoo.com, Ohio Lake
Management Society; John R. Beaver, j.beaver@bsaenv.com;
and Dana M. Oleskiewicz, Oleskiewicz@windstream.net,
Ohio Lake Management Society.

The Muskingum River Watershed is Ohio’s largest
wholly contained watershed, covering about 20 percent
of the state, and is heavily utilized for outdoor recreation.
Reservoirs in the Muskingum River Watershed are
located in two Ohio ecoregions: the Western Allegheny
Plateau and Erie Drift Plain. Both ecoregions are more
forested and less productive agriculturally than the
Eastern Corn Belt Plain of western Ohio. Phytoplankton
grab samples and raw water samples were collected by
citizens trained by the Ohio Lake Management Society
from littoral regions of nine reservoirs and analyzed for
algal composition, nutrients, and cyanotoxins. Six times
between July and October 2011, samples were collected
from areas of each reservoir most frequented by the public
such as docks and beaches. Seven of the nine lakes were
consistently dominated by cyanobacteria between July and
October, with an average biovolume of over 50%. Higher
percentages of nitrogen-fixing cyanobacteria were found in
more heavily forested sites based on GIS land use data. The
most common cyanobacteria species in terms of biovolume
was Cylindrospermopsis raciborskii, which often reached
concentrations typical of algal blooms. However, when
tested for cylindrospermopsin, only two of 41 samples
produced quantifiable concentrations > 0.1 ng/L between
July and October. Out of 62 samples tested for microcystin,
seventeen samples from August and September produced
concentrations greater than the quantifiable threshold of
0.15 pg/L. These results suggest a relationship between
land use patterns and nitrogen-fixing cyanobacteria taxa
in Ohio reservoirs.
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10:05 GRAND LAKE ST. MARYS, OHIO: DISTRESSED
DESIGNATION AND RULES IMPLEMENTATION. John W.
Kessler, john.kessler@dnr.state.oh.us, Ohio Department of
Natural Resources Division of Soil and Water Resources, 2045
Morse Road, Building B-3, Columbus, OH 43229.

During the summers of 2009 and 2010 many Ohio lakes
exhibited harmful algal blooms. Grand Lake St. Marys
had the highest levels of associated toxins. Consequently,
the State of Ohio enacted regulations (Ohio Administrative
Code 1501:15-5-01 to 1501:15-5-20) in early 2011 to establish
a process for designating a watershed as ‘distressed’ due to
excessive nutrients from agricultural sources. The regulations
also increased requirements to handle and manage manure in
distressed watersheds. A distressed designation depends on
strong evidence linking the nutrient loading and subsequent
algal blooms with poor water quality, threats to drinking
water, recreation and public health, and other factors such
as fish kills. Upon designation as a distressed watershed,
and within a two year transition, manure must be managed
according to an approved nutrient management plan and
meet state and federal standards. The designation restricts
land application of manure between December 15 and March
1, or when the ground is frozen outside those dates. The Ohio
Department of Natural Resources is implementing these
rules on behalf of Ohioans.

10:15-11:00 Q&A

Afternoon Session 1:30
In Lake Erie and the bays

1:30 DISSOLVED OXYGEN IN LAKE ERIE: TEMPORAL, SPATIAL,
AND WEATHER INFLUENCED TRENDS IN THE CENTRAL BASIN,
SANDUSKY SUBBASIN, AND WESTERN BASIN. Maya, C.
Hughes', hughes.1251@osu.edu, 1562 Hunter Ave, Columbus,
OH 43201, Phoenix Golnick*> pgolnick001@defiance.
edu, Douglas D. Kane1,2, dkane@defiance.edu. 'F.T. Stone
Laboratory, Put-In-Bay, OH 43456, Defiance College, Natural
Sciences and Mathematics Division, Defiance, OH 43512.

In order to understand the effects of weather on
stratification and dissolved oxygen in Lake Erie, sites in
the central basin, Sandusky subbasin, and western basin
were sampled once a week in June and July in 2011. A
multiparameter sonde (YSI inc. 6560 MDS) was used at
each site to measure temperature, dissolved oxygen, and
chlorophyll a every 0.5 m from the surface of the water
to the bottom of the lake. Hypoxia was first observed on
6 June 2011in the Sandusky Subbasin (1.93 mg/L). All
sites (expect Ballast Island Deep in the western basin)
were stratified at all dates sampled. Data were compared
to 2010 in order to evaluate the effects of spring weather
on stratification and dissolved oxygen. Spring weather
differed between 2010 and 2011 (obtained from NOAA’s
National Buoy Data Center (station 45005-W Lake Erie
28NM Northwest of Cleveland, OH)), with a decrease in
temperature and an increase in precipitation and storm
events in 2011. Hypolimnion thickness and the depth of
the start of the hypolimnion were significantly different
between 2010 and 2011 (paired t-test, p=0.048; paired
t-test, p=0.005). Further, a general linear model and
interaction plot revealed a significant relationship between
mean hypolimnion dissolved oxygen and month, basin,
and basin with year, but not between years. Thinner and
deeper hypolimnia in 2011 throughout all basins suggest
an increase in vertical mixing as a result of a colder, wetter,
and windier spring. Thus weather influences dissolved
oxygen differently between the central basin, Sandusky
subbasin, and western basin.

1:40 EFFECTS OF NITROGEN DILUTION ON ALGAL GROWTHIN
LAKE ERIE WATER SAMPLES, Nathan A. Arroyo, arroyo.7 @osu.
edu, The Ohio State University, 398 Alexandria Colony East,
Columbus, OH 43215, Darren L. Bade, dbade@kent.edu, F.T.
Stone Laboratory, Put-In-Bay, OH 43456, Kent State University,
Dept of Biological Sciences, PO Box 5190, Kent OH 44242,

As a result of nutrient pollution, Lake Erie suffers from
many symptoms of eutrophication including algal blooms.
Two bioassay dilution experiments were conducted to test
the hypothesis that by lowering the amount of Nitrogen
(N) in Lake Erie, the amount of algal growth would be
limited. An initial dilution series (0%, 20%, 40%, 60%)
was created by mixing Lake Erie water from near the
South Bass Island Harbor entrance buoy with artificial
lake water that lacked the major nutrients of phosphorus
(P) and N for a total of 1.2 of water for each dilution
percentage. The artificial lake water contained only the
major ions found in Lake Erie water except Ca*? and Si**
which were not readily available at the field station. In
a second dilution series (0%, 20%, 40%, 60%) with water
from the same site and also totaling 1.2L of for each
dilution percentage, 10 umol P/L was added to each sample
to insure P was present in excess. All treatments were
prepared in triplicate in BOD bottles, and incubated in situ
for one week. Chlorophyll a was measured fluormetrically
before and after the experiment as a surrogate for algal
biomass. The same procedure was used with water from
western Sandusky Bay and with the inclusion of Si** in
the artificial lake water for the second experiment. The
first experiment showed a slight positive growth with an
average of 1.98 ug Chlorophyll a/L over all levels of the
dilutions series that did not include P and higher positive
growth average of 30.11 pg Chlorophyll a/L in the set of
dilutions with added P. However, with excess P, the effect
of increasing dilution showed growth decreased as the
concentration of nitrogen decreased from a 0% dilution
average of 46.20 pg Chlorophyll o/LL to a 60% dilution
average of 20.27 pg Chlorophyll a/L. The average growth
of all treatments in the second experiment was negative,
but the growth in the P added sets was on average 10.24
pg Chlorophyll a/L less negative than the control. In the
experiments, P was a limiting nutrient at both locations.

1:50 PHOSPHORUS, NITROGEN AND MAUMEE BAY ALGAE
GROWTH: FOCUS ON CONCENTRATION. Justin D. Chaffin,
Justin.chaffin@rockets.utoledo.edu , Thomas B. Bridgeman,
Thomas.bridgeman@utoledo.edu Department  of
Environmental Sciences and Lake Erie Center, University of
Toledo, 6200 Bayshore Rd. Oregon OH 43616.

Harmful algae blooms caused by excess nutrients are
becoming more common in Maumee Bay (MB) of western
Lake Erie. Phosphorus (P) concentrations are too high, but
reducing nitrogen (N) may improve water quality. Dilution
assays were conducted with MB water on June 27, July
15, and August 5 2011 to test this hypothesis. MB water
containing known concentrations of algae and nutrients
was diluted with filtered (no algae) low-nutrient central
basin water and/or filtered MB water; therefore both P and
N were reduced (-PN) ranging from 20% to 100% of initial
MB. Further, N was added back to a set for effect of P-only
reduction (-P) and P added to another set for the N-only
reduction effect (-N). Algae growth rates were calculated
from initial and final chlorophyll a (chla) measurements.
In all experiments, -P and -PN reduced growth rate up to
83% and resulted in similar curves, while -N only reduced
growth by 36%. These results indicate that N reductions
may not be as effective as P reduction in reducing algal
blooms. Monod growth parameters predict P-limited
growth is 50% of maximum growth when P:chla ratio is
0.9 mg/mg. Further growth limitation is observed at lower
P:chla ratios. If a desirable level of P-limited chla in MB is,
for example, 10 mg/L, then P should be 9 mg P/L. Dissolved
P concentration in MB is extremely variable but averages
about 20 mg P/L; therefore a reduction in P concentration
of more than half is required to achieve a 10 mg/L chla
target.

2:00 INDICATORS OF PHOSPHORUS LIMITATION IN LAKE ERIE.
Leigh A. Martin, Imarti33@kent.edu, Darren L. Bade, dbade@
kent.edu , Kent State University, Dept of Biological Sciences,
PO Box 5190, Kent OH 44242.
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Despite ongoing efforts to reduce phosphorus loads in
Lake Erie since the 1970s, eutrophication continually
causes fish kills from anoxia, vascular plant and periphytic
phytoplankton losses, and potential health risks from
harmful algae blooms. While phosphorus (P) is typically
considered the dominant limiting nutrient to algal
growth in freshwater systems, prior evidence has shown
that this is not always the case in Lake Erie; the project
hypothesized that trends of increased soluble reactive P
loading will cause other factors besides P to be limiting.
Additionally, the project hypothesized that phosphorus
limitation should be more likely in offshore regions,
congruent to the nearshore phosphorus shunt hypothesis.
Water samples were taken from eight transects spanning
nearshore to offshore depths throughout the lake in
June and August and from two transects in the Central
Basin in July. We measured two indicators of phosphorus
limitation. The P-debt assay, which measures radioactive
P incorporation relative to chlorophyll a concentrations,
indicates P limitation (>0.075 pmole P/ug chl a) at the
Cattaraugus Creek and Westfield transects in August.
There was no pattern of increasing P limitation from
nearshore to offshore. P turnover time, which measures
the turnover time of soluble reactive P relative to algal
or bacterial uptake, revealed P limitation (<60 minutes)
for most depths along the Cattaraugus Creek and Erie
transects in June and the Fairport Harbor and Geneva
transects in July. P limitation appeared more prevalent
throughout the lake in August and was observed along the
Grand River, Turtle Creek, Erie, and Ashtabula transects.

2:10 CONTINUED DECLINE IN LAKE ERIE WATER QUALITY:
INCREASING CYANOBACTERIAL BIOMASSES OVER TIME
(1996-2010). Douglas D. Kane!, dkane@defiance.edu ,
Joseph D. Conroy, joseph.conroy@dnr.state.oh.us , R. Peter
Richards?, prichard@heidelberg.edu, David B. Baker?,
dbaker@heidelberg.edu , David A. Culver’, culver.3@osu.
edu. 'Defiance College, Natural Sciences and Mathematics
Division, Defiance, OH, 43512, 2Inland Fisheries Research
Unit, Division of Wildlife, Ohio Department of Natural
Resources, Hebron, OH 43025, 3National Center for Water
Quality Research, Heidelberg University, Tiffin, OH 44883,
‘Limnology Laboratory, Department of Evolution, Ecology,
and Organismal Biology, The Ohio State University,
Columbus, OH 43212.

Record levels of cyanobacterial Harmful Algal Blooms
(HABs) throughout Lake Erie during 2010 and 2011 indicate
continued extensive water quality impairment. These
impairments include beach closings, additional drinking
water treatment costs, and a general loss of aesthetics,
all of which negatively affect local economies. Thus this
work updates previous analyses of correlations between
soluble reactive phosphorus (SRP) and cyanobacterial
biomass with additional years of data. Linear regression
models were constructed to determine if cyanobacterial
biomass increased with time. During the 1996-2010 period
for which data were available, cyanobacterial seasonal
(May-October) arithmetic mean wet-weight biomasses (mg
L I, SAB, with outliers removed) were not significantly
correlated with water-year Maumee River SRP loads (r* =
0.16, P > 0.05), which differed from previous analyses we
conducted. However, cyanobacterial SAB has significantly
increased with time in both the western (r?>= 0.46, P <
0.01) and central basins (r?> = 0.55, P < 0.01) of Lake Erie.
Further analyses of the timing of soluble phosphorus loads
and other nutrients (i.e., nitrate) and their correlations
with cyanobacterial biomass may be warranted.

2:20 SATELLITE MULTISPECTRAL COMPOSITIONAL MAPPING
OF LAKE CYANOBACTERIAL BLOOMS (US PATENT NO.
7,132,254) AND LAND CHEMICAL COMPOUNDS. Robert K.
Vincent, rvincen@bgsu.edu. Department of Geology, Bowling
Green State University, Bowling Green, OH 43403-0211.

Recent advances in satellite mapping of chemical
compounds and elemental content on both water

and on land have opened new means to quantitative
environmental monitoring that has a denser net of
measurement sites (about 5 measurements per acre with
LANDSAT TM data), is less expensive per measurement
than traditional in situ methods, delivers more timely
data, and has synoptic coverage when needed. Examples
include specific pigments in cyanobacteria blooms in Lake
Erie (resolution down to ppb), total phosphate content in
surface waters of lakes and rivers (10 ppb rms error), total
phosphate concentration in bare soil (ppm), and others. The
methodology for producing quantitative algorithms that
convert satellite multispectral image data into contents
of elements or chemical compounds could possibly be
used for mapping the areal extent of at least some specific
pollutants (such as oil, pcb, pesticides and herbicides) that
have formerly been untimely detected and too expensive
to map with in situ sensors. Ongoing research is required
to discover which pollutants have the greatest probability
of being mapped. Remotely piloted aerial sensor platforms
could also be well employed for such work.

2:30-4:00 Q&A and Summary

Individual Podium Session # 1
Schar Room 103
T.B.A. - presiding

09:00 THE DETERMINATION OF THE DISTRIBUTION OF
CHTHAMALUS FRAGILIS IN A NORTHERN FLORIDA SALT
MARSH Brittany A Bianco, b-bianco.1@onu.edu, Kandoi Doi
k-doi@onu.edu, Garett D Fruchey, g-fruchey@onu.edu, (Brian
E Keas b-keas@onu.edu), Department of Biological and Allied
Health Sciences, Ohio Northern University, 525 S. Main St.,
Ada OH 45810

Chthamalus fragilis is a widespread barnacle attached to a
variety of hard substrates in the high intertidal zone along
the eastern coast of the USA. Along the northern Gulf of
Mexico, C. fragilis often attaches to the stems of smooth
cordgrass, Spartina alterniflora. Previous research has
shown a strong affinity for attachment to already colonized
stems (gregarious behavior, common to barnacles) and to
sites in the axillary regions of the plants, but the overall
distribution of barnacles within a salt marsh has not been
studied. This study established a series of three transects
from open water to upland elevations in a salt marsh at
Wakulla Beach, Wakulla County, Florida. Four quadrats
along each transect were used to sample the vegetation
(species, height, number, density) and the attached fauna,
including C. fragilis and the marsh periwinkle, Littoraria
irrorata. For C. fragilis, data collection focused on the
number, size and distribution on individual stems. Data
were then analyzed using correlation analyses to examine
the patterns of barnacle distribution among a seaward-
landward gradient, vegetation density, and associations
with L. irrorata.

09:15 SEASONAL DISTRIBUTIONS AND COMPOSITIONS
OF BENTHIC COMMUNITIES IN A LIMESTONE QUARRY
DISCHARGE INFLUENCED STREAM REACH.Dawn T. DeColibus,
d-decolibus@onu.edu, Bethany J. Blakely, b-blakely@onu.
edu, Leslie A. Riley, I-riley.1@onu.edu (advisor), Robert G.
Verb, r-verb@onu.edu (advisor), Department of Biological
and Allied Health Sciences, Ada, OH 45817

Riley Creek is an intermittent, third-order stream located
in the Till Plains of Allen County, in west-central Ohio.
Near Bluffton, Ohio, along Interstate 75, a portion of Riley
Creek receives effluent from a limestone quarry operated by
the Bluffton Stone Company. The water discharged by the
quarry is elevated in concentrations of calcium carbonate
which lead to marl deposits on the benthos of the river.
To determine if quarry waters influenced the composition
and distribution of lotic communities, upstream and
downstream sites were sampled seasonally from fall
2010 - summer 2011. Twelve sites, six upstream and six
downstream of the quarry discharge, were sampled for
aquatic organisms (e.g., macroinvertebrates, macroalgae,
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and diatoms) and physical and chemical parameters (e.g.,
current velocity, pH, total alkalinity). Current velocities
(ANOVA, p < 0.001) and macroinvertebrate taxanomic
richness (ANOVA, p < 0.05) increased in sites below the
quarry discharge. Neither macroalgae (ANOVA, p = 0.78)
or diatom richness (ANOVA, p = 0.21) differed relative
to the discharge point. However, the upstream diatom
communities contained a higher percentage (ANOVA, p <
0.05) of motile diatoms with well-developed raphe systems.
The dominance of these types of diatoms (e.g., Pinnularia,
Nitzschia, Surirella) and lower macroinvertebrate richness
in the upstream sites may indicate an influence of the marl
floculant settling onto the benthos from the discharging
quarry water.

09:30 DIURNAL VARIATIONS IN ESSENTIAL OIL COMPOSITION
OF THYMUS VULGARIS AND DETERMINATION OF THE
CONSTITUENT’S SYNERGISTIC ANTIMICROBIAL ACTIVITY.
Sarah Kradel (s-kradel@onu.edu) [Vicki Abrams Motz
(v-motz@onu.edu), Linda Young (l-young@onu.edu),
Christopher Bowers (c-bowers@onu.edu)] 402 W. College
Avenue, Unit 3585, Ada, OH 45810

The proportion of components in the essential oil is used to
determine the chemotype, distinguishing between variant
species. This study examines essential oil composition of
Thymus vulgaris plants and diurnal variations of oil within
them. Thymol, the predominant phenolic component
of Thymus vulgaris, has been used as an antimicrobial
agent. Preliminary testing in this lab indicates that
ethanolic extracts of Thymus vulgaris exhibit greater
antibiosis against methicillin-resistant Staphylococcus
aureus (MRSA) than the corresponding concentration of
thymol alone, indicating synergistic activity. This study
explores possible synergism between the constituents:
thymol, carvacrol, linalool, and p-cymene. Ten, 3 year
old Thymus vulgaris plants grown organically in full sun,
unsupplemented beyond rainfall, were harvested, on the
day of a full moon, at the end of the growing season, at 8am,
at noon, and at midnight. Plants were dried, extracted
in 95% ethanol, and reconstituted to a concentration
of 1.000g thyme/mL ethanol. Samples were analyzed
utilizing Gas Chromatography/Mass Spectroscopy (GC/
MS), determining levels of the four compounds. Thymol
concentrations decreased significantly (p<.05 by ANOVA)
from a morning high (1.22E-03g/ml) to a midnight low
(6.67E-04g/ml); with a similar but insignificant decline
in carvacrol concentration from 7.00E-05g/ml (morning)
to 3.91E-05g/ml. The daily thymol/ carvacrol ratio was
consistent at 17.3 + 2.9. Solutions of thymol, carvacrol,
linalool, and p-cymene were prepared equal to their
average morning concentration as determined by GC/MS
analysis. Antibiotic competence of the chemicals was tested
singularly and in combination against MRSA by Kirby
Bauer analysis to determine which compounds produced
greatest synergism.

09:45 GENETIC STRUCTURE OF SMALLMOUTH BASS ACROSS
NORTH AMERICA: PATTERNS FROM TWO GENOMES.
Susanne |. Karsiotis, susanne.karsiotis@rockets.utoledo.
edu, Carol A. Stepien, carol.stepien@utoledo.edu, Great
Lakes Genetics Laboratory, Lake Erie Center and Department
of Environmental Sciences, The University of Toledo, 6200
Bayshore Road, Toledo OH 43616.

Analysis of extant population genetic relationships reveals
the signatures of ongoing processes such as spawning
behavior and migration, as well as those of historical
events including vicariance and climate change. This study
provides a duel genome analysis of the population genetic
patterns of 666 smallmouth bass (Micropterus dolomieu)
across 28 locations of their native range — including the
Great Lakes and the Mississippi, Ohio, St. Lawrence,
and Hudson rivers’ drainages — using eight nuclear
microsatellite loci and mitochondrial DNA cytochrome b
sequences. Null hypotheses are (i) genetic variation is not
significantly partitioned among watersheds, lakes, rivers,
and basins and (i) there is not a significant difference

between mitochondrial and nuclear DNA patterns. We
discern marked genetic differences across the range, as
well as surprisingly high divergences among closely spaced
riverine sites (By,: mean = 0.24, range: 0.11-0.45), with the
latter also havmg higher mtDNA diversity (riverine sites:
mean = 0.71, lake sites: mean =0.48). Microsatellite results
do not fit an isolation by geographical distance prediction for
fine-scale genetic patterns, but show weak correspondence
across large geographical scales (10.1148 +0.1425 (In km),
p=0.0002, R2=0.201). Geneticrelationships thusillustrate
(1) dlvergent origins through vicariance in glacial refugia,
(2) unique colonization pathways establishing modern-day
Great Lakes populations, and (3) maintenance through
behavioral site fidelity.

10:00 DOES ARTIFICIAL FEED ENHANCE AGE-0 CHANNEL
CATFISH GROWTH? Jesse E. Filbrun, filbrun.8@osu.edu, David
A. Culver, culver.3@osu.edu, Stuart A. Ludsin, ludsin.1@osu.
edu, The Ohio State University, 1315 Kinnear Rd., Columbus
OH, 43212.

Current culture methods for age-O0 channel -catfish
(Ictalurus punctatus) assume that artificial feed must
be added to earthen ponds to support fish growth during
the early weeks post-stocking. However, the importance
of feed versus natural prey to catfish growth remains
unknown. To quantify the importance of feeding for catfish
production, we established feeding rate treatments of 0%,
1%, or 3% body-weight/day (BW/d; N = 3 ponds/treatment)
for 12 weeks at the Hebron State Fish Hatchery, Ohio,
during 2010. We used 6N and 6“C measurements of
fish muscle tissue, artificial feed, and natural prey (N =
673) to quantify the contribution of feed versus natural
prey to tissue growth. Otoliths (N = 742) and fish body
measurements (N = 1,911) were used to determine growth
rates for each feeding treatment. Fish tissue 6N and 6'*C
values changed similarly across feeding treatments during
the first 3 weeks in ponds (ANOVAs; F <14,p>0.24)
then diverged thereafter; fish in the 1% and 3% BW/d
treatments had 1.2 and 2.7%o higher 6N and 6'3C values,
respectively, than the 0% BW/d treatment (F, , > 27.7,
p < 0.001), indicating artificial feed supplemented tissue
growth only after week 3. Fish growth rates only differed
> 5.4, p <0.005) once fish relied on artificial feed post
Weefi 3 (growth rates = 2.2, 2.1, and 3.1% BW/d in 0%, 1%,
and 3% feeding treatments, respectively). Because artificial
feed only enhanced catfish growth after week 3, providing
artificial feed before this time seems unnecessary.

10:15 MAPPING 3C-LIKE PROTEASE CLEVAGE SITES IN THE
R78 REGION OF MAIZE CHLOROTIC DWARF VIRUS, Yujing
Zhao, yzhaol12@wooster.edu, College of Wooster, C-3131,
1189 Beall Avenue, Wooster, OH, 44691, (Lucy R. Stewart)
USDA-ARS Ohio Agricultural Research and Development
Center. 1680 Madison Ave. Wooster, OH 44691.

Maize chlorotic dwarf virus (MCDV) causes severe stunt-
ing, chlorosis of tertiary veins and leaf tearing in corn. It
is prevalent in the southeastern US and is considered the
second major corn virus disease in the USA and thus un-
derstanding the genome of MCDV remains an important
task. The major Open Reading Frame (ORF) in the single
stranded RNA genome of MCDV codes for a 389 kDa poly-
protein which 1s cleaved into smaller functional proteins
by the virus-encoded 3C-like protease. The polyprotein
is processed into a 78 kDa protein from the N-terminus
(R78). Previous studies have suggested that in MCDV-Se-
vere strain (MCDV-S), R78 is processed further, with one
possible autocatalytic cleavage site (R78 self-cleavage) and
a site cleaved by the 3C-like protease (not part of R78). It
is hypothesized that after in vitro translation of R78, its
autocatalytic proteolytic activity will cleave itself into P60
and P15, and that after co-translation of R78 and prote-
ase, the P60 region will be further cleaved into P35 and
P25. Lower ratios of R78:protease and longer incubation
times may facilitate cleavage. In this study, the in vitro
system testing the cleavage sites within R78 used were
the TnT® SP6 High-Yield Wheat Germ Protein Expres-
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sion System and the TnT® SP6 Coupled Reticulocyte Ly-
sate System. The systems were optimized by adjusting the
Western Blot protocol to reduce the background. Current
results show that increasing Tween-20 concentration can
reduce the background in Western Blot and lower ratios
of R78:protease introduces more effective cleavage. This
study will contribute to the better determination of R78
proteolytic sites and explore the MCDV genome in ways
that have not been studied before.

10:30 A CHORD LEFT UNRESOLVED: MANDATED MUSIC
PROGRAMS AND STATE STANDARDIZED TEST SCORES
IN RICHLAND COUNTY, OHIO. Kathleen A. Williams
(williams.2982@osu.edu) (2755 Lexington Avenue,
Apartment B-21, Lexington, OH, 44904) & Rachel J. Sommers
(rsommersO@gmail.com) Christian Winterbottom, Ph. D.
(winterbottom.4@osu.edu) (1760 University Drive, Mansfield,
OH, 44906)

School reform efforts and related emphasis on tougher
standards and accountability have significantly influenced
teachers’ approaches to teaching and learning in our
nations’ music classroom environments. The goals of this
research were twofold; First, determine if there has been
an impact on state standardized math and reading scores
in third, fourth, and fifth grades in public elementary
schools in Richland County, Ohio. Second, examine
perceptions of administrators towards music programs.
Data from 2007-2010 were used to determine the impact
on the standardized scores. Test scores were analyzed
in over 50 elementary programs using crosstabulation
analysis in SPSS to determine if the scores increased or
decreased in each of the aforementioned years. Research,
which has focused on students who participate in music
education confirms that students do better than their
peers on many measures of academic achievement such
as grade-point averages and standardized tests music
programs.Therefore, the hypothesis was that school
districts that eliminated music programs from their
schools and where administrators had low perceptions
towards music programs would score low on standardized
tests. Analysis of third grade data indicated that reading
scores increased from 2007 through 2011; third grade
math scores dropped dramatically from 2009-2010, but
increased in 2011. Fourth grade scores remained did not
increase/decrease between 2007-2011. However, reading
scores for fifth grade decreased dramatically from 2009-
2010, but increased in 2011. Moreover, fifth grade math
scores have increased greatly.

10:45 SEASONAL CHANGE IN ANTI-PREDATOR BEHAVIOR
OF DAPHNIA Patricia A. Saunders (psaunder@ashland.
edu), Dept. of Biology and Environmental Science Program,
Ashland University, 401 College Ave., Ashland, OH 44805,
Rachael E. Glover (rglover14@jcu.edu), Dept. of Biology, John
Carroll University, University Heights, OH.

Lake studies have found zooplankton using spatial
refuges benefit from reduced exposure to predators. In
many systems, such a refuge is at deeper, darker depths,
where they are less visible during the day (diel vertical
migration, DVM). In shallow lakes that lack a deep refuge,
vulnerable zooplankton species may move into or out of
plant-rich edge habitat during the day (diel horizontal
migration, DHM). Sites Lake is a small, eutrophic, kettle
lake (Richland Co., OH). Despite it being relatively deep
(Z,,..~ 12.5 m), mature individuals of the larger cladoceran
species (Daphnia dentifera) leave the lake center during
the day and return at night, and there was no evidence
of diel vertical migration. It was found that DHM does
not occur in spring, but is consistently observed in late
summer-fall months (Jul-Oct). This seasonal change in
behavior may indicate a seasonal change in environment.
It was hypothesized that seasonal decrease in oxygen levels
(< 1 mg/L) reduces the effective value of mid-water column
habitat. Samples from Apr-Oct were used to identify the
timing of DHM onset in 2008. These data were compared
to environmental profiles covering the same time-frame

(temperature, °C; water clarity, m; dissolved oxygen,
mg/L). This analysis found that in the time frame when
this Daphnia population switched to significant DHM
(>75% increase in abundance at night, P < 0.05), habitat
volume between the thermocline and anoxic depths
decreased by 50%. Altogether, these data are consistent
with the predator-avoidance hypothesis to explain diel
migration behaviors.

Individual Podium Session # 2
Schar Room 172
T.B.A. - Presiding

09:00 INVESTIGATION OF THE FORMATION OF ORAL
BIOFILMS. Lauren Young' (Imy5@zips.uakron.edu), J.
Kyle Miller? (jkm29@uakron.edu), Hope Badawy' (hope.
badawy@gmail.com), Amy Milsted'? (milsted@uakron.edu).
University of Akron, 302 Buchtel Commons, Akron OH 44325.
" Department of Biology, University of Akron. 2 Program in
Integrated Bioscience, University of Akron

An oral biofilm is a community of more than 800 species
of bacteria in a matrix of extracellular DNA, proteins,
and polysaccharides, forming a structure called plaque
on surfaces in the mouth. The objective of this research
was to establish laboratory conditions that allowed the
study of how oral biofilms form. Bacteria investigated
were Streptococcus mutans and Lactobacillus rhamnosus.
S. mutans is reportedly involved in early stages of biofilm
formation and L. rhamnosus in more mature biofilms.
Static cultures of each species, as well as a mixed culture,
were grown on glass coverslips. Through image analysis on
a scanning laser confocal microscope using a LIVE/DEAD
staining kit, seeding order of bacteria was observed. For
the three experimental groups, an average cell density
was obtained after analysis using a quartile-based
nonparametric test, using only non-outlier data. Average
cell density for S. mutans was 41.3 + 2.8 cells/mm?, L.
rhamnosus was 15.4 + 4.3 cells/mm?, and the mixed culture
was 41.0 + 8.3 cells/mm?. Through analysis of scanning
laser confocal microscope images, it was found that in the
laboratory, S. mutans grows in a pattern similar to that in
the mouth. They adhered first to the clean coverslip and
more cells adhered in a given time period. L. rhamnosus
showed less adhesion of cells and preferentially adhered
to surfaces where S. mutans were already seeded. These
results established that the laboratory conditions were
appropriate for studying the growth and development
of oral biofilms and their responses to antimicrobial
treatments.

09:15 Sry GENE EXPRESSION IN TGR(mRen2)27 RATS. Fabiana
Alves', alves.bio@gmail.com, Robson Augusto Souza
Santos',marrob@dedalus.lcc.ufmg.br, AmyMilsted?, milsted@
uakron.edu, Helen Lima DelPuerto’,helendelpuerto@
hotmail.com, Jeremy Prokop? jwp7@zips.uakron.edu,
Francisco Oliveira Vieira',chicobrant@gmail.com, Sarah
Fonseca Martins' sarahebreia@yahoo.com.br, Deborah
Ribeiro  Nascimento',deborahrn18@yahoo.com.br, Rita
de Cassia Oliveira', ritaaol@yahoo.com.br, Almir Sousa
Martins',alisbetermster@gmail.com, Av. Anténio Carlos,
6627 Pampulha, Belo Horizonte, MG, Brazil, 31270901.
'Department of Physiology and Biophysics, Institute of
Biological Sciences, Federal University of Minas Gerais,
Brazil. 2University of Akron, Akron, OH 44325,

Sry locus on Y chromosome encodes a transcription factor
involved in the regulation of blood pressure. Other genes
are involved in control mechanisms of the cardiovascular
system. Well defined experimental models are needed
to clarify the role of each gene. TGR(mRen2)27 is a
transgenic hypertensive rat expressesing renin and a
model to study Sry role in the pathophysiology of hypertension.
The objective of this study was to analyze Sry gene expression
in adrenal gland, kidney, atrium, testis and brain cortex
from six normotensive Sprague Dawley(SD) rats and six
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TGR rats to determine whether Sry was influenced by the
presence of the transgene. Sry expression was analyzed
by real-time PCR. Higher expression of Sry was observed in
brain cortex (p=0.011) and atrium (p=0.033) of TGR compared to
SD. Tissue distribution of Sry showed higher expression in brain
cortex compared to adrenal gland, kidney and testis (p=0.035) in
TGR rats but no differences in SD rats. The results indicate that the
transgene has an effect on Sry expression. Sry expression here,
in both strains, is likely to exert its effects on BP at the
levels of tyrosine hydroxylase(Th) and renin-angiotensin
system(RAS) genes. Atrium overexpression of Sry in TGR
may account for upregulation of heart RAS, leading to increased
cardiac output consequences in hypertension. Whether Sry in the
TGR brain cortex or atrium acts by modulating expression of either
Th system or by increasing local RAS activity that results in
more Ang II has yet to be explored in this model.

09:30 HIND Ill DIGESTION OF HYALELLA DNA FOR SEX AND
GENOMIC DIFFERENTIATIONS. Sarah Fonseca Martins',
sarahebreia@yahoo.com.br, Alessandra Angélica de Padua
Bueno', alebueno@dbi.ufla.br, Fabiana Alves?, alves.bio@
gmail.com, Deborah Ribeiro Nascimento?, deborahrn18@
yahoo.com.br, Helen Lima Del Puerto? helendelpuerto@
hotmail.com, Almir Sousa Martins? alisbetermster@gmail.
com, 'Universidade Federal de Lavras, Depart of Biology,
Lavras, MG, Brazil 37200000 and, 2Universidade Federal
de Minas Gerais, Depart of Fisiology and Biophysics, Belo
Horizonte, Brazil 31270901.

Hyalella belongs to the Amphipoda order of freshwater and
humid soils inhabitants of the Americas. There are three
complexes H. azteca, H. patagonica and H. curvispina,
morphologically separated with adaptive differences to
several habitats. Genomic differences are consequences
of their isolation and specialization. Morphological and
molecular approaches aim for better identification of cryptic
species and the understanding of their multivariable
complex morphotaxonomy. This work reports the use of a
simple method of genomic DNA extraction combined with
DNA restriction digestion by Hind III, for sex identification
and genome differentiation of six Hyalella species. DNA
from 188 specimens were extracted using 3 different
methods. All methods yielded the same amount of DNA.
The mean + SD of total DNA pg/ul. were: 1,606 + 2,113,
15,704 £+ 8,601; 9,664 + 13,716; 0,088 + 0,035; 1,667 + 0,620
and 18,241 + 35,042 for Hyalella sp 1, H. curvispina, H.
warming, H. pampeana, H. castroi and H. montenegrinae,
respectively. Restriction fragments were visualized
through comparative polyacrylamide gel electrophoresis
after staining in silver nitrate. Hind III were clearly
visualized for each species after digestion. A fragment
of approximately 500 bp was present only in females
and could be used for sex determination. Genomic DNA
digestion results showed differences among Hyalella from
two different regions of Brazil. This method represents a
prog_lising tool for future sex and species differentiation
studies.

09:45 SHORELINE RECOVERY AND THE NEARSHORE FISH
COMMUNITY Kristen M. Woodling kristen.woodling@
utoledo.edu, Jason E. Ross Jason.ross@utoledo.edo, Christine
M. Mayer christine.mayer@utoledo.edu, University of Toledo
Dept of Environmental Science and Lake Erie Center, 6200
Bayshore Rd, Oregon OH, 43616.

Human activity has substantially altered Great Lakes’
shorelines; these changes including rip-rap, bulkhead,
managed beach, interfere with natural ecosystem
processes. The purpose of this study was to determine the
effect of shoreline alteration on the near shore (0-2 m depth)
fish community in western Lake Erie. The hypotheses of
this study were that highly altered shorelines would have
1) relatively less fish biomass, 2) more non-indigenous
species and 3) lower fish diversity. 500 meters of shoreline
were electrofished by boat during day and night (May-
August 2011) at 20 sites along the southern shoreline of
the western basin of Lake Erie. Sites were categorized as
altered if they had bulkheads, rip-rap with no vegetation, or

were a managed beach (n=10). Sites were called recovering
if they had vegetation over rip rap or other structures,
large woody debris, or were unmanaged beaches (n=8).
Sites were unaltered if there was no human alteration
(n=2), both were cliff faces. Statistical comparisons of fish
biomass and number of species at unaltered sites were
not made because of the small number of sites. Altered
sites were compared to those in the process of recovery
using a t-test that did not assume equal variance. The
number of species was significantly higher at recovering
sites (altered mean=9.9 species, 1SD=4.65; recovering
mean=18.88 species, 1SD=2.43; t-test p=0.0004). However,
fish biomass did not differ (altered mean=2,648g per site,
1SD=1,943; recovering mean=3,933g, 1SD=2,081; t-test
p=0.077). Factors other than shoreline condition, such as
bottom structure and food availability, may influence fish
biomass.

10:00 CHANGES IN THE LARVAL FISH COMMUNITY OF THE
MAUMEE RIVER LACUSTUARY. Robert Mapes, Robert.
mapes@rockets.utoledo.edu, Jeremy Pritt Jeremy.pritt@
rockets.utoledo.edu , Mark Dufour mrdufour@yahoo.com,
Chris Mayer Christine.mayer@utoledo.edu 2024 Lilias Dr.
Oregon, OH 43616.

The Maumee River lacustuary is an important spawning
and nursery habitat for migratory Lake Erie fishes.
Abundance and diversity of larval fish exported to the
lake in the years 2010 and 2011 were compared to data
from similar studies conducted in 1976 and 1977. An
increase in the overall density and diversity of larval fish
was expected because of improved water quality in the
lacustuary since enactment of the Clean Water Act of 1972.
Larval fish were collected from the mouth of the Maumee
River during spring and summer (April-June) of 2010 and
2011 by towing paired ichthyoplankton nets. Fish were
counted and identified to the lowest possible taxon with
all samples identified to the family level. No significant
changes were observed in the total density of larval fish
(ANOVA, P = 0.3404) or weekly family diversity using
the Simpson Index (ANOVA, P = 0.3644). Examination
at the family level showed a significant increase in the
density of the Percidae family (ANOVA, P = 0.01692) in
the current study years. Family richness increased from
six to ten taxon and percent family composition differed
(Chi-squared, P < 0.0001) with the Sciaenidae family
(freshwater drum, Aplodinotus grunniens) representing a
larger proportion of the community. The hypothesis that
improved water quality will result in higher densities of
fish was not supported. However an increase in Percidae
family abundance and overall family richness in addition
to a change in the composition of the community was
observed.

10:15 A GENETIC HISTORY OF WALLEYE (SANDER VITREUS)
SPAWNING IN CATTARAUGUS CREEK OF THE SENECA
NATION: A COMPARISON OF TWO GENOMES. Hillary A. Dean,
hillary.dean@rockets.utoledo.edu, Amanda E. Haponski,
amanda.haponski@rockets.utoledo.edu, Carol A. Stepien,
carol.stepien@utoledo.edu  University of Toledo, Great
Lakes Genetics Laboratory, Lake Erie Center and Dept of
Environmental Sciences, Toledo OH 43616.

A historic walleye group spawns each spring in Cattarau-
gus Creek, New York, a tributary in eastern Lake Erie,
located in the Seneca Nation. The New York State Depart-
ment of Environmental Conservation supplemented Cat-
taraugus Creek from 1995-2000 annually with 2.2 million
walleye fry and 44,000 fingerlings from a hatchery (par-
ents from the western Lake Erie Maumee River) because
they believed the site to have suitable habitat but unpop-
ulated. The artificial stocking posed a potential threat to
the genetic structure of the native spawning run through
potential hybridization. The hypotheses of this study were
to test if the genetic composition and diversity of the na-
tive spawning group was affected by the stocked fry, and
whether differences occurred among annual runs, between
age cohorts and sexes. Nine nuclear DNA microsatellite


mailto:sarahebreia@yahoo.com.br
mailto:alebueno@dbi.ufla.br
mailto:Jason.ross@utoledo.edo
mailto:christine.mayer@utoledo.edu
mailto:mapes@rockets.utoledo.edu
mailto:mrdufour@yahoo.com
mailto:Christine.mayer@utoledo.edu
mailto:hillary.dean@rockets.utoledo.edu
mailto:amanda.haponski@rockets.utoledo.edu
mailto:carol.stepien@utoledo.edu

A-14 The Ohio Journal of Science

VOL. 112(1)

loci and mitochondrial DNA control region sequences were
analyzed for a total of 219 spawning walleye from eight
years (1999, 01, 03, 05, 09-11), representing age cohorts
born before stocking (1984, 86, 93, 94) vs. after stocking
(1995-99) and 10 stocked fingerlings (1999). Analyses in-
cluded heterozygosity (diversity) comparisons, and pair-
wise divergences. Multiple comparisons were corrected
using sequential Bonferroni. Observed heterozygosity was
0.71-0.77 and was similar to other Lake Erie walleye runs.
Pairwise comparisons indicated no significant differences
between annual walleye runs. No differences were found
between the sexes or among age cohorts before vs. after
stocking. Thus, a genetically consistent and divergent
stock of walleye spawns in Cattaraugus Creek.

10:30 TRIBUTARY IMPACTS ON THE WESTERN LAKE ERIE
SHORELINE FISH COMMUNITY. Anne T. Doerr, anne.doerr@
utoledo.edu, Jason E. Ross, Jason.Ross2@rockets.utoledo.
edu, Christine M. Mayer, christine.mayer@utoledo.edu.
University of Toledo, Department of Environmental Sciences
and Lake Erie Center, 6200 Bayshore Drive, Oregon OH 43616.

The purpose of this study was to assess how tributaries
affect the western Lake Erie shoreline (0-2m depth) fish
community. 500 meters of shoreline were electrofished by
boat during day and night (May-August 2011) at 17 sites
along the southern shoreline of the western basin of Lake
Erie. At each transect, turbidity (TU), dissolved oxygen
(DO), and temperature were measured with a YSI water
quality probe, Secchi depth was also measured as an index
of clarity. Secchi depth was estimated through nonlinear
regression with TU in a few instances when Secchi could
not be obtained due to weather and during night sampling.
The hypotheses of this study were 1) clarity would increase
and DO and temperature would to decrease with distance
from river mouth 2) fish biomass and diversity would be
highest near tributary mouths 3) fish biomass and diversity
would correlate positively with DO and negatively with
clarity because low DO negatively affects many species
and high clarity sites may be less productive and have
lower food availability. Secchi was always lowest near
tributary mouths (regressions p<0.05) while DO did not
differ with distance from river mouth (regressions p>0.05).
At two of three tributaries temperature changed with
distance from river mouth (regressions p<0.05), but the
direction of change differed among the three tributaries.
Fish biomass and richness were highest near tributary
mouths (regressions p<0.05). There were no significant
relationships between fish biomass and DO, Secchi, or
temperature.

10:45 HISTOPATHOLOGICAL ANALYSIS OF TADPOLE GROWTH
DEFORMITIES ASSOCIATED WITH ATRAZINE®. Amanda L.
Coleman, ac313910@ohio.edu, 340 Bent Tree Dr., Apt. 1B,
Fairfield OH 45014, Southern Ohio University, Dept. of
Biology, Ironton, OH 45638.

Atrazine® is the most widely used herbicide in the US. In
the Ohio River Valley Watershed, Atrazine® is applied to
tobacco and corn, economically important crops. Scientific
investigations suggest that its application has detrimental
effects on reproductive development in amphibians and
humans. Therefore, deciphering the mechanisms through
which Atrazine® is implicated in sexual malformation and
decreasing amphibian populations became of interest to
the OUS biology group. Previous studies show Atrazine®
alters amphibian development, transforming genotypic
males to phenotypic females and hermaphrodites. In these
studies, aromatase enzyme has been shown to convert
testosterone to estrogen, which led to de-masculinization
in male frogs. This research examines Atrazine® effects
on Rana pipens in a laboratory setting and proposes that
higher concentrations will lead to increasing incidences
of abnormalities in tadpoles. The objective of this
investigation is to answer two questions: Is there evidence
for Atrazine® involvement in tadpole’s growth defects
under controlled conditions? and Do increasing levels of
Atrazine® correlate with pathological indicators? The first

goal was developing protocols to establish a controlled
environment and experimental parameters. Tadpoles were
grown in one of four tanks: three levels with Atrazine®
(0.5, 5, and 50 ppb (n=50) and one control (n=25) without
Atrazine®. At pre-determined time points, euthanized
tadpoles (n=6) were weighed and measured, exhibiting a
variable range of growth in all tanks. The mean tadpole
length was 4.756 cm (range 2.1-6.0, st. dev 1.324). The
mean treated tadpole testes were as follows: right teste
1.209mm, 0.695 std; left teste mean 0.751mm, 0.529 std;
with 50% of treated tadpoles (all concentrations) having
no presence of testes; and no abnormalities (retarded or
absent growth) observed in the control tank. Although the
sample size was too small to report statistical significance
over the size range observed, a trend with increasing
Atrazine® concentrations indicate alterations in tadpole
development and corresponding behavioral patterns
(observation and dissection). Most interesting was the
presence of gallbladder pathology of the treated specimens,
not observed in the controls, which were enlarged and
lacked blood or bile. Blocked reproductive tissues and
organs (testes/kidney, gallbladder/liver) from male and
female R. pipens test specimens have been prepared for
pathological analysis and immunohistochemistry (IHC).
Our current mechanistic study focuses on examining
expression patterns of aromatase enzyme by IHC in
blocked tissues.

Individual Podiium Session # 3
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09:00 PRESENCE AND PERSISTENCE OF ESCHERICHIA COLI
IN SOIL FROM TWO CIVIL WAR LATRINES. Allison R. Willis
awillis@heidelberg.edu Heidelberg University Berg Box
0500, 44 Greenfield Street, Tiffin, OH 44883 (Dr. Susan Carty)

Much is known about Escherichia coli in water systems
in relation to fecal contamination. However, there is much
less information about E. coli’s presence and persistence
in a terrestrial environment. The hypothesis is that E. coli
would not persist in a sample of dry soil for over a week, or
be present in soil samples from a Civil War era latrine. To
test E. coli’s persistence, sterile soil was inoculated with
approximately 10 ml of a liquid culture of E. coli. During
the course of the experiment, the soil was kept at room
temperature in an unlit lab drawer. The soil was tested
by rehydrating two grams of the soil in approximately 10
ml of nutrient broth and water, one gram of soil in each.
The suspension was then incubated for 24 hours. One ml
of this rehydration was then plated on a Levine EMB agar
plate. This was let incubate for 24 hours and then check
for E. coli. After the preliminary test, four soil samples
from two Civil War latrines on Johnson’s Island, F40 and
F124, were tested in the same manner as the preliminary
test for the presence of E. coli. E. coli was present in the
inoculated soil for five weeks, and was found in one soil
sample from each latrine. Both samples were retested
as they were before, and E. coli was found in one of the
samples again, the sample from F124. E. coli persisted
much longer than was expected, and its presence in the
Johnson’s Island latrines could be due to different factors
such as a sustained population or contamination from
groundwater and animals.

09:15 COMPARATIVE ANALYSIS OF SRY PROMOTER
SEQUENCES ON THE HUMAN AND RAT Y CHROMOSOME.
Christina R. Friedl, crf5@zips.uakron.edu, Jeremy W. Prokop,
jwp7@zips.uakron.edu, Amy Milsted, milsted@uakron.edu,
University of Akron, Dept of Biology, 302 Buchtel Commons,
Akron OH 44325.

The Y chromosome gene Sry has been identified as a
candidate gene for hypertension. Analysis of its promoter
will help in understanding the regulation of this gene.
The Sry gene was compared in the multiple rat copies and
between these copies and human to identify conserved
blocks of sequences and conserved transcription factor
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binding sites. Evolutionary Conserved Regions (ECRs) are
usually conserved because of their biological significance in
gene expression. ECR’s were identified through a program
called Mulan, while conserved transcription factor binding
sites (TFBSs) were identified through MultiTF. Six ECRs
and 177 transcription factor binding sites (TFBSs) were
found on both human SRY and 7 different copies of rat
Sry. The rat Sry loci contains 5 ECRs with 99 TFBSs. A
comparison of the human SRY and rat Sry2 identified 12
ECRs with 139 TFBSs in common. The relevance of these
TFs is indicated by how frequent and common a TF is
found within these conserved regions. The most frequent
transcription factors to recognize the conserved sequences
were CDXA, CAP, SRY, STAT, AREB6 (ZEB), HFHS3,
and HNF. Transcription factor binding sites in common
as well as unique to each Sry loci could help explain the
function and expression patterns of each copy. These
results increase our knowledge of potential regulatory
motifs in Sry promoters and are informative for better
understanding how difference in promoter regions can be
reflected in different patterns of expression of the genes.

09:30 THE ORIGIN OF COYOTE POPULATIONS IN THE
CUYAHOGA VALLEY NATIONAL RECREATION AREA. Brittney
T. Riordan, btr3@zips.uakron.edu, Greg Smith gasmith@
uakron.edu, (R. Joel Duff, rjduff@uakron.edu), 124 Seifert Ct
NW, Massillon OH 44646.

Wolves and coyotes are known to have interbred and the
timing of this interbreeding and location is thought to be
important in explaining the current geographical distribu-
tions of these species. Prior to Europeans settlement, Ohio
was well populated with wolves. More recently, coyotes
Canis latrans) have migrated into the state and are now
the dominant canine predator. To test the hypothesis that
coyotes in northeast Ohio are related to populations of coy-
otes from the northeast US, we obtained blood samples
from 33 assumed coyotes from the Cuyahoga Valley Na-
tional Recreational Area (CVNRA) between Cleveland and
Akron, Ohio. DNA was extracted from all individuals and
a 369 bp portion of the mitochondrial control region was
amplified. Twelve sequences were generated and aligned,
using the software package MEGAS5, with 250 coyote and
wolf sequences from the Eastern US downloaded from
GenBank (NCBI). Distance analysis was performed and
a distance tree used to assess the similarities of these
new sequences with those of prior studies. Of these, seven
samples have a coyote specific haplotype that have been
identified from WI, OH, NC and PA. One sample has a dif-
ferent coyote specific haplotype that is identical with a coy-
ote from NC. Three samples have the “Great Lakes Wolf”
haplotype found in the northeast US that represents de-
scendents of a presumed past hybridization of wolves and
coyotes. These results strongly suggest that present day
coyotes in the CVNRA may have been introduced into the
park from multiple source populations.

09:45 EFFICACY OF THE BILLINGS METHOD IN PREDICTING
ONSET OF MENSES IN COLLEGE WOMEN. Keira A. Corbett,
k-corbett@onu.edu, [Catherine L. E. Young, c-young.1@onu.
edu, Vicki Abrams Motz, v-motz@onu.edu] 124 West Lincoln
Ave. Ada, OH 45810

The Billings Method, a means of tracking a woman’s
menstrual cycle, uses mucus characteristics and the
sensation of the skin around the vagina to predict the onset
of menstruation and a woman’s peak fertility. The focus of
this ongoing study is to assess the efficacy of the Billings
Method as a predictor of onset of menses in 25 college
women 18-23 years of age, and furthermore compare its
efficacy against the calendar method of predicting menses.
The hypothesis is that there will be a difference between
the Billings and the calendar prediction methods, and that
Billings Method predictions will increase in accuracy in
subsequent cycles. In the beginning of this study, recruited
participants attended a presentation about the menstrual
cycle, how the Billings Method works as a predictor, and
agreed to requirements for the study. To collect data,

subjects email the researcher twice per cycle for 3 cycles;
once after they assess peak fertility to predict the date of
onset of menstruation and again to confirm actual onset of
menses. A paired t-test was used to compare the deviations
between the Billings Method predicted and calendar
predicted dates to the dates of actual menses onset.
For cycle one, the calendar predictions were an average
of 3.24 days off while the Billings Method predictions
averaged 2.00 days off actual onset. This however was
not statistically significant at a=.05, though there was
a statistical difference in the second cycle with a paired
t-test value of .01. The third cycle is in progress.

10:00 CRUSTAL UPLIFT AND CENOZOIC EXTENSIONAL
TECTONICS OF PELAGONIA IN NORTHERN GREECE. Katie
C. Lehmann, lehmankc@muohio.edu, John J. Brockman,
brockmj3@muohio.edu, (Yildirim Dilek) dileky@muohio.edu,
Dept.of Geology and Environmental Earth Science, Miami
University, Oxford, OH 45056.

This study investigates the crustal uplift and exhumation
of Pelagonia, a NNW-trending ribbon continent with
Gondwana affinity in west-central Greece. The Pelagonian
microcontinent constitutes the westernmost segment of
the Internal Hellenide mountain belt, and its crystalline
basement consists mainly of granites, gneisses, and
metavolcanic rocks that range in age from late Proterozoic
to Permo-Carboniferous. The goal of this project is
to determine the mode and nature of the punctuated
Cenozoic exhumation and uplift history of Pelagonia.
The hypothesis of this experiment is the Pelagonian
microcontinent represents a metamorphic core complex,
developed in a dextral transtensional stress regime in the
Balkan Peninsula during the late Cenozoic. Structural
measurements of shear zones, schistosity/foliation planes,
fault plants, and mineral and stretching lineations were
recorded along 6 ~NE-SW-directed traverses. Stereoplots
were constructed from the data as well as a geodynamic
model of the tectonic history of the region. Rock samples
collected along these traverses will undergo geochemical
analysis, providing greater precision of the timing and
rates of uplift and exhumation. The structural analyses
and geochronology derived from this study will be essential
to the reconstruction of the tectonic history of Pelagonia.

10:15 SYNTHESIS AND TESTING OF NOVEL ANTIBACTERIAL
GLUCOSAMINE DERIVATIVES ON S. AUREUS. Joy L. Sizemore’,
sizemorej@findlay.edu, Brianne N. Kuns? kunsb@findlay.edu,
Rahul Khupse?, khupse@findlay.edu, Matthew J. Hoostal1,
hoostal@findlay.edu, 'University of Findlay, College of
Science, Findlay OH 45840 and 2University of Findlay, College
of Pharmacy, Findlay OH 45840.

Antibiotic-resistant bacteria and few new antibiotics
are increasingly prevalent problems in both human
and veterinary medicine. For example, the prevalence
of Methicillin-resistant Staphylococcus aureus (MRSA)
among S. aureus isolates cultured from patients in
intensive care units within United States hospitals
increased from 35.9% to 64.4% between 1992 and 2003.
In addition, among the fifteen largest pharmaceutical
companies, only 1.6% of drugs in development in 2004 were
antibiotics. To address the shortage of novel antibacterials,
this project involves the characterization and testing
of three glucosamine derivatives as novel antibacterial
compounds synthesized by linking an experimental moiety
to glucosamine via a nucleophilic substitution reaction. As
glucosamine is essential in the generation of peptidoglycan,
structural analogs of glucosamine may initiate a loss
of bacterial osmoregulation, a key function of the
bacterial cell wall. Mass and nuclear magnetic resonance
spectroscopy were utilized to characterize the synthesized
glucosamine derivatives. Three synthesized glucosamine
derivatives have decreased the growth of laboratory
cultures of drug-sensitive S. aureus by approximately
20%. To substantiate the potential mechanism of action,
S. aureus was inoculated with sodium chloride (0.6M,
0.9M, and 1.1M) and a glucosamine derivative, as well as
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treatment controls inoculated only with sodium chloride
(0.6M, 0.9M, and 1.1M). Bacteria treated with 1 mg/mL
glucosamine derivatives plus sodium chloride grew about
20% less than treatment controls. During growth curve
assays, each glucosamine derivative inhibited S. aureus
by approximately 25% compared to unamended controls
(P> 0.05). Specifically, S. aureus were inhibited during
exponential (log) growth, suggesting the glucosamine
derivatives inhibit cell wall synthesis.

10:30 AN ATTEMPT TO REFINE THE DATE OF THE SERPENT
MOUND IMPACT EVENT Emily Williams (ewillia5@ashland.
edu) Box 1325, 401 College Ave, Ashland, Ohio 44805, Nigel
Brush (nbrush@ashland.edu) Ashland University, and Jeff
Dilyard (dilyard@embargmail.com).

The Serpent Mound Impact Structure is located at the
junction of Adams, Highland, and Pike Counties in
southern Ohio. The documentation of classic impact
indicators (including shocked quartz, coesite, shatter cones,
and iridium) from Cambrian, Ordovician and Silurian
period rocks within this structure clearly established
that it was created by a bolide impact. The date of the
impact event, however, is still being debated and various
time-ranges have been previously suggested: post-Middle
Silurian to pre-Late Devonian, after the Late Devonian-
Early Mississippian, Early Mississippian-Late Permian, or
Late Pennsylvanian-Late Permian. It is hypothesized that
the Serpent Mound Structure dates to the Late Devonian
Period because a dozen other impact craters around the
world date to this time period. The recent discovery
of shatter cones in either Upper Devonian or Lower
Mississippian-age black shale within the crater provides
the opportunity to test this hypothesis. Conodonts in this
black shale will be microscopically analyzed in an attempt
to biostratigraphically determine the age of this shale.
However, even if this shale proves to be Late Devonian,
there may be younger strata within the crater that also
contain evidence of impact. Since the Berea Sandstone lies
above the black shale, six thin sections of this sandstone
will be prepared and microscopically analyzed for evidence
of shocked quartz. If the Berea Sandstone contains no
evidence of shock metamorphism — and the conodonts
date the shale to Late Devonian — this will support the
hypothesis that the impact occurred in the Late Devonian.
However, if the Berea Sandstone contains shocked quartz,
then the impact event is likely post-Devonian.

10:45 AN ATTEMPT TO IDENTIFY THE GENUS AND
STRATIGRAPHIC POSITION OF PETRIFIED WOOD SPECIMENS
FROM HOLMES AND COSHOCTON COUNTIES, OHIO. Mitchell
Ramsey (mramseyl@ashland.edu) Box 1182, 401 College
Ave, Ashland, Ohio 44805, and Nigel Brush (nbrush@ashland.
edu) Ashland University.

The Petrified Forest in Arizona dates to the Triassic Period
(225 ma.) and is one of the most famous fossilized wood
sites in the United States. Petrified wood, however, has
also been collected in many of the other 50 states. In
Ohio, petrified wood is most commonly recovered from
the unglaciated portion of the Allegheny Plateau in the
southeastern part of the state — from Muskingum County
to Lawrence County. Most of these samples have been
dated to the Pennsylvanian Period (318-299 ma.) and occur
within the Conemaugh Group. Many of these specimens
represent the seed-fern genus Psaronius. Less commonly,
petrified wood has also been found in the glaciated and
unglaciated Allegheny Plateau in northeastern Ohio.
Four petrified wood sites were identified in Holmes County
and four sites in Coshocton County. Although these
petrified wood samples from northeastern Ohio have all
been located in the upper part of the Pennsylvanian-age
Pottsville Group, it is hypothesized that the genus of these
specimens will also be Psaronius — as in southeastern Ohio.
In order to test this hypothesis, 20 samples of petrified
wood from these eight sites in Holmes and Coshocton
County will be cut and polished so that the cell structure
of each specimen can be microscopically analyzed and the

genus determined. Continued fieldwork at these sites will
also attempt to use well-known sandstone and limestone
units in the upper Pottsville to bracket the unit(s)
containing the petrified wood. This research should result
in a clearer understanding of the types of trees growing in
northeastern Ohio during the Early Pennsylvanian Period,
as well as their stratigraphic position.

Individual Podium Session # 4
Schar Room 135
T.B.A. - Presiding

09:00 EVALUATION OF BIOSAND FILTER MODIFIED WITH
BRASS DISINFECTION LAYER FOR HOUSEHOLD TREATMENT
OF DRINKING WATER. Jennifer Huang, jjh123@case.edu,
Maeve Goede, mkg39@case.edu, Henry Spradley hjs43@case.
University, Civil Engineering Department, Bingham Building
#216, 2104 Adelbert Road, Cleveland OH 44106-7201.

Biosand filtration (BSF) is currently a sufficient and
low-cost method used in underdeveloped countries for
pathogen and particle removal in drinking water. The
aim of this project is to evaluate the pathogen reduction
potential of a modified BSF (MBSF) with a disinfectant
layer of granulated brass to determine if brass enables
additional purification and foreign particle reduction.
There are several reasons for choosing granulated brass
for the disinfectant layer. Metallic oxides are good sorbents
of microorganisms and turbidity. Historically, copper has
been used for the treatment of diseases because of its
ability to remediate algicide and parasites. In addition,
brass is an alloy of copper and zinc that is easily accessible
around the globe. Based on previous medical applications
of brass, the MBSF should produce better results in
water quality than the conventional BSF design. In the
experiment, the unmodified BSF was filled with gravel,
pea gravel, coarse sand, and fine sand, while the MBSF
was constructed with an additional granulated brass
layer in the fine sand media. The filters were run twice
a day with 4 liters of water collected from Doan Brook in
Cleveland, Ohio. Physical and biological tests including
flow rate, turbidity, pH, dissolved oxygen, total and fecal
coliform tests were conducted from 12 August 2011 to 25
October 2011. The conventional BSF (control) achieved a
90.47% reduction in total coliform, 96.59% reduction in
fecal coliform and 88.5% reduction in turbidity, while the
MBSF performed an 89.32% reduction in total coliform,
68.85% reduction in fecal coliform, and 88.3% reduction in
turbidity. Based on the test results, the MBSF made no
contributions to the improvement of the quality of water.
The poor performance of brass, however, may be a result
of not integrating the disinfection layer into a depth that
would optimize the performance of brass. Therefore, more
research is necessary to develop the study on MBSF with
brass.

09:15CARRYOVEREFFECTSOFLARVALDIGESTIVEPLASTICITY
POST-METAMORPHOSIS IN RED-EYED TREEFROGS Chelsea R.
Jenney', Sarah S. Bouchard' (sbouchard@otterbein.edu) and
Karen M. Warkentin? (kwarken@bu.edu) 1512 Electra Street,
Columbus, OH 43240.

Larval environment has a profound effect on post-
metamorphic nutrition in red-eyed treefrogs. Small
froglets emerging from high density larval environments
feed sooner and grow at a faster rate than large froglets
from low density environments.  Additionally, froglet
insect intake does not scale with body size despite large
differences in froglet mass. These patterns could be
attributed to effects of larval plasticity that carry over post-
metamorphosis. It was hypothesized that larvae from high
densities would increase gut length (increasing digestive
efficiency) and reduce liver size (fat storage) in response to
lower per capita food resources. We reared larvae at three
densities (5, 25 and 45 individuals per 400 L tank), and
euthanized 10 size-matched larvae and 10 froglets from
each density. Guts, livers, and fat bodies of all individuals
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were dissected and weighed. Guts were uncoiled and
photographed, and gut length and area were assessed using
Imaged software. As predicted, guts of high- and medium-
density larvae were 23% longer than that of low-density
larvae, and livers and fat bodies were significantly smaller.
Low-density froglets were three times heavier than high-
density froglets (0.93 vs. 0.39 g). Despite this extreme size
difference, gut length did not vary with density, although
high- and medium-density guts were lighter and thinner
than low-density guts. High- and medium-density froglets
also had proportionately smaller livers and fat bodies
than low-density froglets. These results confirm carryover
effects of larval plasticity post-metamorphosis.

09:30 METABOLIC RATES IN POSTMETAMORPHIC RED-
EYED TREEFROGS. Lindsay J. Wargelin, lindsay.wargelin@
otterbein.edu, Sarah S. Bouchard, sbhouchard@otterbein.edu,
Karen M. Warkentin, kwarken@bu.edu; 50 W. Lincoln Street,
Westerville OH 43081.

Resource availability has a strong effect on growth and
development of red-eyed treefrogs. High larval densities
reduce larval growth rates, delay metamorphosis, and
decrease froglet size. Additionally, small froglets from
high larval densities consume insects at a similar rate
to large froglets from low larval densities. The lack of a
scaling relationship between intake and body size suggests
that larval environment could also impact metabolism and
nutrition post-metamorphosis. It was hypothesized that
larval density would influence the scaling relationship
between body size and metabolic rate. Larvae were reared
in mesocosms at low, medium, and high densities with a
constant food level, such that per capita food resources
varied with density. Larval growth rates were measured
by photographing larvae at two time points and assessing
larval length with Imaged software. Once metamorphosis
was complete, metabolic rates were determined by
measuring oxygen consumption with a PreSens Microx
TX2 oxygen sensor. Larvae from the low-density habitats
grew four times faster and began emerging two weeks
sooner than larvae from the high density habitat. Froglets
from low-density environments were three times heavier
than those from high-density environments. Oxygen
consumption was measured in individuals ranging in size
from 0.33 — 0.99 g; metabolic rate scaled with body mass
with an allometric slope of 0.97. Therefore, intake and
metabolic rate vary differently with body size, suggesting
factors other than metabolism influence intake.

09:45 SYNTHESIS AND CHARACTERIZATION OF EIGHT-ARMED
CALIXARENE-CORE POLYLACTIDE STAR POLYMERS. Anna C.
Falls, afalls@ashland.edu, Perry S. Corbin, pcorbin@ashland.
edu, Ashland University, Department of Chemistry/Geology/
Physics, 401 College Ave., Ashland, OH 44805.

Polylactide (PLA) and related polyesters have been
employed in biomedical applications and are becoming more
prominently used in commercial packaging materials. One
potential method of expanding the physical properties of
this class of renewable, biodegradable plastics is to prepare
PLAs with varied molecular architectures. To address this
issue, eight-armed calixarene-core PLA star polymers were
synthesized. These polymers have a central macrocyclic
core with eight projecting chains. The synthesis was
accomplished by first preparing a calixarene initiator with
eight alcohol functional groups. Polymers with varying
numbers of repeat units per arm were then synthesized in
solution by Sn(II)-catalyzed ring-opening polymerizations
of DL- and L-lactide using the aforementioned macrocyclic
initiator. The star-shaped PLAs were characterized by
gel-permeation chromatography (GPC) and proton nuclear
magnetic resonance (*H NMR) spectroscopy and were
found to have number average molecular weights (ranging
from ~10-30 kDa) that were close to those targeted based
upon the monomer to initiator ratios. The polydispersity
indices of the polymers were also low (< 1.2). Moreover,
end-group analysis by 'H NMR spectroscopy supported
star polymer production. The thermal properties of the

PLAs were, in turn, investigated by differential scanning
calorimetry (DSC). These DSC studies have revealed
that the crystallization rates of lower molecular weight
eight-armed calixarene-core PLAs are slower than their
linear counterparts and that the percent crystallinity
can be adjusted by varying annealing time. This will
potentially affect and allow for controlled degradation
of the synthesized star PLAs because the degradation
rate of linear PLAs typically increases as crystallinity
increases. Star PLAs with controllable degradation rates
are important for their basic value and their potential use
in biomedical applications, including drug-delivery.

10:00 SYNTHESIS AND CHARACTERIZATION OF SIX-ARMED
CALIXARENE-CORE POLYLACTIDE STAR POLYMERS. Mei Li,
mli1@ashland.edu, Perry S. Corbin, pcorbin@ashland.edu,
Ashland University, Department of Chemistry/Geology/
Physics, 401 College Ave., Ashland, OH 44805.

Calixarenes and related macrocycles have been exploited
as hosts in supramolecular chemistry, as catalysts, and
as initiators for polymerizing isobutylene, acrylates, and
styrene. Because the synthesis of calixarenes is well-
established and a variety of functional groups can be linked
to the macrocycles, calixarenes are viewed as excellent
platforms for producing varied polylactide (PLA) star
polymers. To diversify the molecular architecture of PLA
(and potentially impact its material properties), six-armed
calixarene-core PLA star polymers have been synthesized.
The star PLAs were synthesized by first preparing an
appropriate hexa-functional calixarene initiator in two
steps. The macrocyclic initiator was dissolved in m-xylene
and reacted with varying quantities of DL and L-lactide
in Sn(Il)-catalyzed ring-opening polymerizations. The
reactions yielded polymers with low polydispersity indices
(<1.2) and with number average molecular weights
close to those targeted based upon monomer loading, as
determined by gel-permeation chromatography (GPC) and
nuclear magnetic resonance (NMR) spectroscopy. 'H NMR
spectroscopic analysis of the star polymers also suggests
that the macrocyclic, calixarene core of the polymers exists
in multiple conformations, as evidenced by the presence
of more than one set signals for the core. Differential
scanning calorimetry (DSC) was, subsequently, used to
analyze the thermal properties of the PLAs. In contrast
to linear PLAs, DSC studies indicated that the percent
crystallinity of the star PLAs could be steadily varied from
0to ~30% by increasing annealing time. The biodegradable/
biocompatible star PLAs reported have the potential to be
used in a variety of applications (e.g., drug-delivery).

10:15 THE CRAWFORD SITE: A NEWLY EXCAVATED
WELLSBURG PHASE SITE NEAR THE WALHONDING RIVER IN
COSHOCTON COUNTY, OHIO Nigel Brush (nbrush@ashland.
edu) Department of Chemistry, Geology & Physics, Ashland
University, Ashland, OH 44805, Jarrod Burks (jarrodburks@
ovacltd.com) Ohio Valley Archaeology, Inc.,, Jim Morton
(james.f.morton@gmail.com), and Jeff Dilyard (dilyard@
embargmail.com)

The Crawford Site is located on a fluvial terrace near
the Walhonding River in central Coshocton County,
Ohio. This four-acre site was identified during an ongoing
program of survey and excavation of Late Prehistoric sites
in the Walhonding Valley by members of the Ashland/
Wooster/Columbus Archaeological Consortium in order to
study changes in settlement and subsistence systems in
the Walhonding Valley between the Medieval Warm Period
(A.D. 800-1300) and the Little Ice Age (A.D. 1300-1850). In
August, 2011, a magnetometer survey of the Crawford Site
identified 46 magnetic anomalies. During the fall of 2011,
ten of these anomalies were excavated and subsequently
identified as storage/refuse pits. These features contained
a variety of cultural materials including: 45 flint tools,
5 stone tools and 354 pottery shards. Chronological
diagnostic artifacts date the site to the Wellsburg Phase
(A.D. 1500-1700) and include: Fort Ancient, Madison,
Nodena and Fresno points; bifacial endscrapers; and
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Wellsburg pottery. This artifact assemblage, however,
is relatively impoverished compared to the Cullison Site
- another Wellsburg Phase site along the Walhonding
River about five miles upstream and northwest of the
Crawford Site. Ten storage/refuse pits were excavated at
the four and one-half acre Cullison Site by members of the
Consortium in 1995. These storage/refuse pits contained
105 flint tools, 26 stone tools and 1,454 pottery shards.
The disparities between these two sites suggest that the
Crawford Site may have served as a transitory agricultural
site where crops were grown and stored, but other cultural
activities were rather limited.

10:30 WHAT FISH EYE LENSES CAN TELL US ABOUT SMALL
HEAT SHOCK PROTEIN FUNCTION AND EVOLUTION.
Mason Posner (mposner@ashland.edu). Ashland University,
Department of Biology/Toxicology, 401 College Avenue,
Ashland, OH 44805.

Vertebrate alpha crystallins are small heat shock
proteins (sHSPs) that help maintain lens homeostasis
and transparency. They are also expressed throughout
the body and play a role in the prevention and etiology
of multiple extraocular diseases. Alpha crystallins
inhibit harmful protein aggregation by interacting with
denaturing proteins through the exposure of hydrophobic
residues. Numerous studies with mammalian species
have attempted to identify amino acid variations that
affect this protective chaperone-like activity, which is
known to be sensitive to changes in temperature. Here
we used recombinant protein of the lenticular sHSP alpha
A-crystallin from six teleost fish species (Cyprinodon
variegatus, Danio rerio, Dissostichus mawsoni, Notothenia
angustata, Oncorhynchus kisutch, Pimephales notatus)
environmentally adapted to temperatures ranging from
-2°C to 40°C to identify correlations between physiological
temperature, protein stability and chaperone-like activity.
Computer analyses of the six protein sequences identified
three specific amino acid substitutions differing in
hydrophobicity that were predicted to increase chaperone-
like activity. Site directed mutagenesis of these three
residues in the zebrafish (V62T, C143S, T147V) confirmed
that each impacts either protein stability or chaperone-like
activity or both, with the V62T substitution having the
greatest impact. Our results indicate a role for changing
hydrophobicity in the thermal adaptation of aA-crystallin
and suggest ways to produce sHsp variants with altered
chaperone-like activity. These data also demonstrate
that a comparative approach can provide new information
about sHsp function and evolution.

Multi-Disciplinary Poster Session
09-:00-11:00 am
Schar 2" Floor
Schar Room 204

Poster Board No. 001 INVESTIGATIONS INTO THE BEHAVIOR
OF THE CANIS LUPUS BAILEYl PACK AT THE CLEVELAND
METROPARKS Z0O. Melissa A. Marmaduke, marmadukem@
findlay.edu, (Jessica Wooten, wooten@findlay.edu) The
University of Findlay Department of Natural Sciences, 1000
N. Main Street, Findlay OH 45840.

Hierarchical structure of pack animals has long been of
interest, and wolf (Canis lupus) packs are frequently used
as examples to describe behavioral relationships among
members of social groups. Generally, pack animals exhibit
a hierarchy with a dominant male and female (alpha
individuals); these are the pack leaders. The opposite
end of the hierarchy is the omega individual, and every
other individual is a subordinate. The omega can be
either male or female and is the scapegoat, serving as an
outlet for aggression for the other wolves, which helps
to maintain balance within the pack. Mexican wolves
are currently protected by the Endangered Species Act
because of declining populations throughout their native
geographic range. The objectives of this study are to test
whether captive Mexican wolves exhibit hierarchical

behavior patterns. The hypothesis is that this wolf pack
will exhibit hierarchical behaviors and will further
corroborate the existing literature on the social behavior
of wolves in captivity. Data will be collected using scan-
and all-occurrence sampling every two minutes on the wolf
pack during 10 separate, 30-minute observations spaced
in the morning, midday, and afternoon. Observations will
occur weekly over five weeks. Due to difficulties identifying
individuals, individual wolves will not be identified;
rather, the number of wolves engaging in behaviors will be
recorded. These methods are frequently used to investigate
pack animal behavior. During each scan the number
of wolves engaged in one of seven behavior categories
(inactive, feed, locomotion, abnormal, social, active other,
and not visible) will be recorded.

Poster Board No. 002 AGGRESSION IN AFRICAN CICHLIDS.
Kamela D. Stamey, kstamey@falcon.bgsu.edu, Moira van
Staaden, Robert Huber Bowling Green State University, Dept
of Biology, Bowling Green OH, 43403.

The 2000+ fish species of the East African Great Lakes
exhibit remarkable morphological and ecological
differences. However, the mechanisms that led to this
diversity are not well understood. Behaviors involved
in intersexual selection have been intensely studied,
but others, such as intrasexual fighting strategies, may
also be important in driving speciation. In this study,
fighting strategies in the Malawi cichlid Melanochromis
auratus were explored utilizing mirror-image stimulation
techniques. To determine whether opponent size
influences fighting strategies, individual fish were
simultaneously exposed to three mirrors: concave,
convex, and flat, representing larger, smaller, and same-
sized opponents, respectively. An increase in perceived
opponent size was predicted to be positively correlated
with mirror interaction time. Multiple linear regression
analysis showed significant preferences (measured as time
spent) for the larger image (concave mirror) (P< 0.001,
R?=0.1028) in both mature males (N=5) and females (N=5).
Detailed descriptive analysis of six different behaviors that
commonly occur within the context of these competitive
interactions in three age and sex classes are included.
Together, these findings have implications with respect to
an individual’s inherent aggressiveness, resource value,
and risk assessment, all of which may influence gene flow
and speciation.

Poster Board No. 003 DIFFERENTIAL GROWTH RATES
OF JUVENILE WHITE BASS (Morone chrysops) UTILIZING
SPATIALLY-DISTINCT NURSERY HABITATS IN LAKE ERIE.
Andrew G. Steyer, asteyer@falcon.bgsu.edu, Jeremiah J.
Davis, davisjj.bgsu.edu, Jeffrey G. Miner, jminer@bgsu.
edu, John R. Farver, jfarver@bgsu.edu. Bowling Green State
University, Dept of Biology, Bowling Green OH, 43404-0208

To allow better management of sport fish stocks and
protect critical nursery habitats, it is useful to have an
understanding of their productivity. This study attempts
to evaluate nursery habitat quality in Lake Erie on a fine
scale and provide reasons for observed differences. It is
hypothesized that daily growth productivity of juvenile
white bass utilizing Sandusky Bay as a nursery habitat
will exceed that of white bass utilizing Maumee Bay.
Available prey resources indicate a potential reason for
differences in daily growth. Daily growth productivity is
quantified by measuring differences in daily growth rates
of white bass and available prey resources in spatially
distinct nursery habitats of the Western Basin of Lake
Erie. YOY white bass were collected from each bay and
growth rates were quantified by comparing daily growth
increments observed in otoliths, which provided direct
measures of growth. Otolith analysis indicated that growth
was 25% greater in Sandusky Bay than conspecifics of the
same age utilizing Maumee Bay (t-test, p<0.01). Available
zooplankton biomass was examined in both habitats to
explain differences in daily growth productivity. Available
zooplankton prey resources were significantly greater in
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Sandusky Bay (51.9mg/L) versus Maumee Bay (8.8 mg/L)
through the mean of three replicates (t-test, p<0.05).
Preliminary findings suggest that Sandusky Bay exhibited
greater early growth for white bass than Maumee Bay
in 2011. Further recognizing and understanding these
differences in nursery habitat quality in Lake Erie is an
important step to fully integrate spatial, physical and
climatic data with fisheries and their management.

Poster Board No. 004 MACROINVERTEBRATE COMMUNITY
RESPONSE TO SPATE DISTURBANCE IN A THIRD ORDER
STREAM. Julia K. Backus, j-backus@onu.edu, Dawn T.
DeColibus, d-decolibus@onu.edu, Nicole M. Howard,
n-howard@onu.edu, Leslie A. Riley, I-riley.1@onu.edu
(advisor). Department of Biological and Allied Health
Sciences, Ada, OH 45817.

Spates are a common disturbance in streams and can
be an important factor in structuring macroinvertebrate
assemblages. However, the magnitude of the effect of a spate
disturbance on community structure can differ depending
upon habitat type. This study tested whether a spate
disturbance (22.5 times base flow conditions) influenced
macroinvertebrate community composition and abundance
in riffle and pool habitats within a third order stream
(Kokosing River, Knox County, Ohio). Five pools and five
riffles were sampled pre- and post-spate during the fall of
2011 for macroinvertebrates and physical characteristics
(e.g. current velocity, stream width and depth).
Preliminary analyses indicate that riffles had significantly
faster current velocities than pools both pre- and post-spate
(Two-way ANOVA, p < 0.001). However, both riffles and
pools were deeper and faster after the spate disturbance
(Two-way ANOVAs; p = 0.02 and p = 0.029, respectively).
At four of five riffle sites, macroinvertebrate abundance
decreased post-spate while pool macroinvertebrate density
did not change. These preliminary results suggest that
spate disturbances in the Kokosing River have the
ability to reduce macroinvertebrate abundance in riffle
habitats. Additional analyses will examine the effect of
the spate disturbance on macroinvertebrate community
characteristics including taxa richness, diversity and
dominance using a combination of exploratory analyses
(e.g., canonical correspondence analysis) and ANOVAs.

Poster Board No. 005 MACROINVERTEBRATE COMPOSITION
OF TIP-UP POOLS IN AN INDIANA FLATWOODS FOREST.
Elizabeth S. Fullerton, e-fullerton@onu.edu, Robert G. Verb,
r-verb@onu.edu (advisor), Leslie A. Riley, I-riley.1@onu.
edu (advisor). Department of Biological and Allied Health
Sciences, Ada, OH 45817.

Tip-up pools are unique vernal habitats created from
depressionsleft behind in the forest floor after a tree uproots.
In areas with relatively flat topography, tip-up pools are
a potentially important habitat for aquatic invertebrates,
but little is known about the macroinvertebrate community
composition of these pools. During the summer of
2010, nine tip-up pools in Tribbetts Woods (Jennings
County, Indiana) were sampled for aquatic organisms
(e.g., macroinvertebrates) and a variety of physical
and chemical characteristics (e.g., depth, temperature,
water chemistry). For the macroinvertebrates, a 2-L
volume of the benthos was extracted at each tip-up pool,
placed in plastic bags and preserved with 95% ethanol.
Macroinvertebrates were sorted under a dissecting
microscope, classified into appropriate taxonomic groups
(e.g., family) and enumerated. Preliminary results
indicate that the most dominant macroinvertebrates
were chironomids. Chironomids were found in all nine
tip-up pools and comprised > 50% of the total abundance
at each location. The second most common inhabitants
were introduced Asian clams (Corbicula fluminea), which
were found in four of the nine tip-up pools sampled. In
those four pools, Asian clams ranged from 1% - 25%
of macroinvertebrate abundance. Additional analyses
will investigate the influence of physical and chemical

characteristics on macroinvertebrate community structure
including diversity, taxa richness, and dominance.

Poster Board No. 006 DIETARY VARIATION OF THE GOLDEN
REDHORSE (MOXOSTOMA ERYTHRURUM RAFINESQUE) IN
TWO STREAMS OF VARYING WATER QUALITY. Chad M. Carroll,
c-carroll@onu.edu, Joshua A. Ryan, j-ryan.5@onu.edu,
Terry D. Keiser, t-keiser@onu.edu (advisor), Department of
Biological and Allied Health Sciences, Ada, OH 45810

Golden Redhorses (Moxostoma erythrurum Rafinesque)
are found throughout lotic systems in the eastern United
States and are a member of the Catostomidae family. These
fish are found in various types of water flow and benthic
conditions, but prefer small silts and sands which are
associated with slower moving water. They are generalistic
feeders preferring invertebrates; however algae and
detritus are also consumed during feeding. The two
primary objectives of this investigation were to determine
1) if the diets of golden redhorses differ in streams that are
of varying water quality and 2) if the recovered gut contents
can be used to determine water quality of the streams by
using the biotic indices of the invertebrates identified in
the guts of each fish. Two stream sites were selected: the
Kokosing River (Knox County, OH) of relative good water
quality and White Eyes Creek (Coshocton County, OH) of
poor water quality from agricultural and rail road impacts
that have altered the riparian zone and sped up erosion
leading to excessive sedimentation. At each of the two
sites a 150-m stream segment was electroshocked using
the “rollerbeast” and seining to collect 11 golden redhorses
from White Eyes Creek and 8 from the Kokosing River.
Measurements of length and weight were taken and
then the specimens were stored in 15% formalin. The
gut contents were extracted by dissecting the fish and
were also stored in 15% formalin. Comparisons between
the gut contents of the two populations will be examined
using exploratory analyses (e.g. Kruskal Wallace, t-test) to
determine water quality and diet variations of the golden
redhorses in various streams.

Poster Board No. 007 THE EFFECTS OF CANOPY COVER AND
TREE LEAF LITTER SPECIES ON INVERTEBRATE DIVERSITY
IN VERNAL POOLS. Michael A. Plenzler, maplenz@bgsu.
edu, Helen J. Michaels, hmichae@bgsu.edu, Department of
Biological Sciences, Bowling Green State University, Bowling
Green OH 43403.

Vernal pools provide critical habitats for amphibians,
invertebrates, and plants because seasonal drying
prevents the establishment of predatory fish. Hundreds
of invertebrate species use vernal pools and are important
predators, prey, and nutrient cyclers. Invertebrate
diversity can be affected by canopy cover, which limits
primary productivity, and leaf litter that subsidizes
wetland nutrients. We tested how leaf litter species and
canopy cover affect invertebrate diversity in mesocosm
wetlands. The mesocosms contained known invertebrate
communities and were assigned to a high or low light (30%
& 73% canopy) treatment with silver maple, pin oak, or
a mixture of the leaf species. These litters were chosen
because they were the most common from a previous study
of 15 NW Ohio v