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PROGRAM of the 

63rd ANNUAL MEETING of the 

ASSOCIATION OF SOUTHEASTERN BIOLOGISTS 

Hosted by 

APPALACHIAN STATE UNIVERSITY 

BOONE, NORTH CAROLINA 

meeting location 

Broyhill Inn and Conference Center 
Bodenheimer Drive, ASU Campus 

SOCIETIES MEETING WITH ASB IN BOONE 

American Society of Ichthyologists and Herpetologists, Southeastern Division 

Beta Beta Beta, Southeastern District I 

Beta Beta Beta, Southeastern District II 

Botanical Society of America, Southeastern Division 

Ecological Society of America, Southeastern Chapter 

Society of Wetland Scientists, South Atlantic Chapter 

Southeastern Society of Parasitologists 

Southern Appalachian Botanical Society 

Aerial view of Boone, North Carolina 
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ASB Candidates for Office—2002 

The Nominating Committee composed of Pat Parr (chair), Joe Winstead, and 

Ken Marion has selected the following slate of nominees for the ASB offices to 

be filled in 2002. Voting will take place at the annual business meeting at 
11:30 A.M. on Friday, April 12, 2002. Additional nominations will be accepted 

from the floor before voting is conducted. Please plan to attend and vote. 

Elections can sometimes be close. Therefore, your votes could make a 

difference on who gets elected to office. 

President-Elect Andrew N. Ash 

Joe Pollard 

Vice-President Patricia Cox 

Claudia L. Jolls 

University of North Carolina 

Pembroke, North Carolina 

Furman University 

Greenville, South Carolina 

University of Tennessee 

Knoxville, Tennessee 

East Carolina University 

Greenville, North Carolina 

Treasurer Tim Atkinson Carolina Biological Supply Co. 

Burlington, North Carolina 

Executive Committee Zack E. Murrell Appalachian State University 

Boone, North Carolina 

Michael E. Held Saint Peter’s College 

Jersey City, New Jersey 

James O. Luken Coastal Carolina University 

Conway, South Carolina 

Thomas R. Wentworth North Carolina State University 

Raleigh, North Carolina 

Andrew N. Ash A. Joseph Pollard 
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Claudia L. Jolls Patricia Cox 

Michael E. Held Zack E. Murrell 
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Thomas R. Wentworth James O. Luken 

President-Elect 

Andrew N. Ash - Dr. Ash is Professor of Biology at UNC Pembroke, Pembroke, 

NC. He received an undergraduate degree in biology from the Virginia Military 

Institute, a M.S. in plant ecology from North Carolina State University, and a 

Ph.D. in wildlife biology from the University of Toronto. His research concerns the 

effects of forest management on Southern Appalachian salamanders. He is a 

member of the Ecological Society of America, the Association of Southeastern 

Biologists, the Southern Appalachian Botanical Society and other organizations. 

Dr. Ash has served ASB and its affiliates in the following capacities: 

Secretary/Treasurer, Southeastern Section of ESA, chair of the Odum Award 

Committee, ESA; chair of the Elizabeth Ann Bartholomew Award Committee, 

SABS; Membership Committee, SABS; Education Committee, ASB; Executive 

Committee, ASB; Patron Member and Exhibitor Committee, ASB. He has served 

as Secretary and Vice-President of ASB. Dr. Ash is a member of the Board of 

Editors of the Southeastern Naturalist. At present, Dr. Ash serves on the 

following committees external to ASB: NC State Parks Natural Heritage Advisory 

Committee, Lumber River State Park Citizens’ Advisory Committee, Highlands 

Biological Foundation Board of Trustees. In the past, he has served the 

Highlands Biological Station as a member of its board of Directors, of its Board of 

Scientific Advisors and as President of the Highlands Biological Foundation. 
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A. Joseph Pollard - Dr. Joe Pollard is Professor of Biology at Furman 

University in Greenville, South Carolina, and has been chair of the department 

since 2000. He received a B.S. in Botany at Duke University in 1977 and a Ph.D. 

in Botany at the University of Cambridge, England, in 1981. Prior to assuming his 

current position in 1988, he was on the faculty of Oklahoma State University. 

Dr. Pollard’s research concerns plant evolutionary ecology, in particular the 

interactions of plants with herbivores and with heavy metals in the soil, with a 

recent emphasis on the possible defensive role of metal hyperccumulation in 

European members of the Brassicaceae. This work has implications for the 

bioremediation of metal-polluted soils and for the conservation of rare endemic 

species of metalliferous soils including serpentine outcrops. His undergraduate 

research students from Furman have published and presented papers on studies 

of this system, as well as many projects involving the biogeochemistry and 

botany of the southeastern USA. Joe is curator of the S. A. Ives Herbarium at 

Furman University, teaches courses in Ecology, Field Botany, Genetics, 

Biostatistics, and Introductory Biology, and has led field courses in New England, 

Canada, the Pacific Northwest, Costa Rica, Ecuador, and the Galapagos Islands. 

A member of ASB since 1988, he served as a Member-at-Large of the Executive 

Committee from 1998 to 2001. He has served on the Place of Meeting 

Committee (chair in 1999/2000), the Finance Committee, the Resolutions 

Committee, and is currently a member of the Publications Committee. He was 

also a principal organizer and Program Chair of the 1997 ASB meetings hosted 

by Furman in Greenville. Joe is not present at the 2002 ASB meetings because 

he is on sabbatical until July at Oxford University in England. 

Vice President 

Patricia Cox - Dr. Cox is the Core Biology Coordinator for the Division of 

Biology and Adjunct Assistant Professor of Botany at the University of 

Tennessee, Knoxville. She earned her B.S. and M.S. in Biology from the 

Northeast Louisiana University (University of Louisiana at Monroe) and her Ph D. 

in Botany from Louisiana State University. She has co-authored three lab 

manuals and a Study Guide for a non-major’s biology textbook. Previously, an 

Instructor for the General Biology Program, she is concerned about the quality of 

undergraduate biology education. Her research interests are in the systematics 

of Rudbeckia and related composites. In addition to her work on Rudbeckia, she 

is also interested in Liatris of the southeast and field pteridology. Currently, she 

teaches a field pteridology course and is co-chair of the Plant Twig for the All 

Taxa Biodiversity Inventory for the GSMNP where she is concentrating on re¬ 

evaluating the pteridophyte flora in the park. Patricia has served ASB previously 

as an Executive Committee Member and co-program chair for the 1995 ASB 

meetings hosted by the University of Tennessee. She also has been an active 

member of SABS where she has served as Member-at-large, Editor for Castanea 
and currently serves as the SABS Representative to the Great Smoky Mountains 

Wildflower Pilgrimage for which she is one of the coordinators. Patricia was the 

1995 recipient of the Richard and Minnie Windier Award for the best systematic 

paper published in Castanea: “A taxonomic Revision of Rudbeckia subg 

Macrocline (Asteraceae: Heliantheae:Rudbeckiinae)." 
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Claudia L. Jolls - Dr. Jolls is a native of Michigan, is currently Associate 

Professor of Biology at East Carolina University in Greenville, North Carolina. 

She received her undergraduate degree in botany summa cum laude at 

University of Michigan, Ann Arbor (1975) and her Ph D. in ecology at the 

University of Colorado at Boulder (1980). Her postdoctoral experience included 

work at W. K. Kellogg Biological Station of Michigan State University and as 

director of the Naturalist-Ecologist Training Program, University of Michigan 

Biological Station, Pellston, Ml, where she also has held temporary appointments 

for many years as summer research faculty. 

Her research interests in plant ecology emphasize plant reproductive biology and 

conservation biology: along elevational gradients in the Colorado Rocky 

Mountains, the influence of grazers at high altitudes, gap-phase dynamics and 

forest succession, the ecological and evolutionary consequences of plant 

different breeding systems and possible economic applications for a pestilent 

weed of the southeast. Most recently, her research focuses on rare coastal 

plants, including plants of the Atlantic shore, taxa endemic to the Great Lakes 

shorelines, and multi-species approaches to management and conservation 

biology. Her research has been supported by numerous private, state and federal 

agencies, including The Michigan Department of Natural Resources, The North 

Carolina Center for Biotechnology, The NC Department of Agriculture Plant 

Conservation Program, The National Science Foundation, the United States Fish 

and Wildlife Service, and the National Park Service. She is an author in 

professional journals, including a submitted review chapter for Oxford University 

Press on the population dynamics of herbs of forests of eastern North America. 

She is a member of AIBS, BSA, ESA, NCAS, SABS and Sigma Xi. She has 

served ASB and its affiliates as a committee member and/or chair for the ASB 

Student and Faculty/Senior Research Awards, ESA Odum Award, North Carolina 

Botanical Garden Award, and the ASB Executive Committees. 

Her passions include the recruitment of women and minorities in science, reform 

of science and math education, use of native plants in landscaping, a new “old” 

house, two cats, her octogenarian parents and her wetland-ecologist-turned- 

computer-guru husband, Karl Faser. 

Treasurer 

Timothy A. Atkinson - Tim is the current ASB Treasurer and was elected to this 

office in 1999. He is an Assistant Head at Carolina Biological Supply Company, 

Burlington, NC. He received his AS (1971) in Physical Education and Biology 

from Gadsden State Junior College, Gadsden, AL; BS (1974) in Biology and 

Physical Education, and MS (1977) in Biology from Jacksonville State University, 

Jacksonville, AL; and studied Ecosystematics under A. E. Radford at UNC 

Chapel Hill until starting at Carolina Biological (1980). He has performed contract 

work for the US Department of Defense, US Department of Energy, US Forest 

Service, US Fish and Wildlife Service, US Bureau of Land Management, The 

Nature Conservancy, and many private researchers. He has published steadily 

for over 25 years, including books, journal, magazine, and newspaper articles, 

videos, e-publications, and several treatments in Flora North America. Although 
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not in a teaching position, Tim remains active in teaching through the training of 

teachers in Carolina Biological's Professional Development Workshops. Tim first 

became involved in ASB as a student in 1974 and currently is an individual 

patron member as well as representing the patron membership of Carolina 

Biological Supply Company. 

Executive Committee 

Zack E. Murrell - Dr. Murrell is currently an assistant professor and curator of 

the herbarium at Appalachian State University. Zack completed his M.S. degree 

at the University of Tennessee and his Ph.D. at Duke University. After a two-year 

postdoctoral study at the University of Arizona and Harvard University, he joined 

the faculty in the Department of Biology at Western Kentucky University, where 

he remained until moving to Appalachian State University in 1998. In the 

summers of 2000 and 2001, he taught Field Botany of the Southern 

Appalachians at Mountain Lake Biological Station, and will return to teach again 

this summer. Zack has been a member of ASB since 1983, and he currently 

serves on the ASB Graduate Student Support Award Committee. Zack served as 

a member-at-large on the SABS Council from 1996-1998, and is president-elect 

of the Southern Appalachian Botanical Society. In 1998 he organized the 

“Southeastern Endemics: Speciation and Biogeography Symposium” that was 

jointly sponsored by ASB and SABS and published in the March 2001 issue of 

Castanea. Zack also organized a symposium for the 2001 ASB meetings entitled 

“The Future of Plant Collections in the Southeast” and has written about 

concerns for plant collections in the December 1998 issue of the ASB Bulletin. 

Michael E. Held - Dr. Held is Professor of Biology at Saint Peter’s College in 

Jersey City, New Jersey, where he has just completed a six-year term as 

Department Chair. He graduated with an A.B. in Biology from Thomas More 

College, his M.S. in Biology is from Western Kentucky University, and his Ph D. 

is in Botany from Ohio University. Before joining the faculty at Saint Peter's 

College, he was a member of the Department of Botany at The University of 

Tennessee, Knoxville. His research interests are focused primarily on forest 

ecology, especially on the long-term recovery patterns in a tornado-damaged 

forest in northern Kentucky. He has studied forests in Kentucky, Ohio and 

Pennsylvania. He is currently working on a survey of the forests of Luzerne 

County in northeastern Pennsylvania. He has been a member of ASB since 1990 

and was a member of the Poster Award Committee. He is currently active in the 

Southeastern Chapter of the Ecological Society of America as a member of the 

Odum Award Committee. He is the New Jersey Representative to the 

Membership Committee of SABS. He has also been the Secretary-Treasurer of 

the Education Section of the Ecological Society of America. He has been a 

manuscript reviewer for many journals, including Castanea, Journal of the Torrey 
Botanical Club, Ecology, and American Midland Naturalist among others. 

James O. Luken - Dr. Luken is currently Professor in the Department of Biology 

at Coastal Carolina University (CCU). He is a plant ecologist by training. His 

research interests include plant invasions, responses of shoreline communities to 

regulated flooding, and long-term community-level effects of various 
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management practices such as fire and plant removal. He has received research 

grants from the National Science Foundation, the National Geographic Society, 

and Environmental Defense. Prior to becoming Chair of the Department of 

Biology at CCU, Luken was at Northern Kentucky University where in 1999 he 

was named Distinguished University Scientist by the Kentucky Academy of 

Science. He received the Ph.D. in 1984 from Duke University where he was the 

last graduate student of W.D. Billings. 

Thomas R. Wentworth - Dr. Wentworth is professor of Botany at North Carolina 

State University. Tom graduated from Dartmouth College in 1970 with a 

bachelor's degree in Biological Sciences. He received his Ph.D. in plant ecology 

from Cornell University in 1976, when he joined the Botany Department at NC 

State University. His research focuses on plant community ecology, with special 

interest in the description and classification of vegetation and the environmental 

interpretation of community patterns. Much of his recent research has focused on 

the vegetation of the Carolinas. Tom has been a member of the Board of 

Directors, Organization for Tropical Studies (1978-88), and he has served on the 

Highlands Biological Station Board of Scientific Advisors (1979-present) and 

Board of Directors (1987-present), which he currently chairs. He is a member of 

the Ecological Society of America, the Botanical Society of America, The Torrey 

Botanical Society, the Southern Appalachian Botanical Society, the British 

Ecological Society, the International Association for Vegetation Science (IAVS), 

and Phi Beta Kappa, Phi Kappa Phi, and Sigma Xi. He was Business Manager of 

the North American Section of IAVS from 1991-1995. Tom has been a member 

of ASB since 1976 and has attended many of its annual meetings since that time. 

He joined the ASB Audit Committee in 1988 and chaired that committee in 1989- 

91. He joined the ASB Senior Research Award Committee in 1998 and chaired 

that committee in 2000-2001. He was awarded ASB’s Meritorious Teaching 

Award in 2001 and joined the Meritorious Teaching Award Committee in that 

year. 

CORRECTION 

The Print Editor incorrectly designated the major professor of Robert 

Pleszewski on the front cover photo of the January 2002 issue. The correct major 

professor is Dr. Ray Williams. The Print Editor apologizes for the error. 
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GENERAL INFORMATION 

Registration: Registration information was published in the January issue of 

Southeastern Biology and is online at: http://www.asb.appstate.edu/ 

63rdmeeting.htm. Pre-registrants may pick up their registration packet at the 

meeting registration desk which will be located adjacent to the south entrance of 

Alumni Hall in the Broyhill Inn and Conference Center, on the campus of 

Appalachian State University. Registration begins Wednesday, April 10th at noon 

and will remain open until 6 pm that evening. Registration will re-open at 8 am on 

Thursday and be available until 5 pm. On Friday, registration will be available 

from 8 am to noon Please bring this issue of Southeastern Biology with you 
to the meeting. It contains details of the program and abstracts of all 

presentations. Additional copies will be available at the ASB booth in the Trillium 

South room, where the exhibitors will be, at a cost of $5.00. Updated versions of 

the program (without abstracts) will be posted on the meeting website prior to the 

meeting. Hardcopies of program changes will be inserted in your registration 

packets, and/or posted outside meeting rooms. 

A Note on Boone Weather: The weather in Boone in April is very unpredictable. 

Please be prepared for weather ranging from snow and rain to mild spring 

temperatures. To get the most accurate local forecast, please go to Ray’s 

Weather at: http://www.booneweather.com. This is a weather site produced by a 

former ASU faculty member and consistently has the most accurate weather 

forecasts for this area. 

Ground Travel: A map showing the major roads into Boone, and a more detailed 

map showing how to get to the Broyhill Inn once in Boone, are printed in this 

issue. In the January issue, there were maps showing the location of the motels 

reserved for this meeting. Driving instructions and maps for Boone are also 

available on the meeting website. 

Directions to the Broyhill: 
From the Northwest: Take 1-81 South to Exit 29 (Damascus exit). Go left at the 

end of the exit and then right onto U.S. 11 South. About 100 feet down the road, 

go left onto Rt. 91 toward Damascus. Stay on this through Damascus into 

Mountain City, TN. In Mountain City, get on U.S. 421 South towards Boone. 

Once in Boone, look for Depot Street downtown (Farmer’s Hardware will be on 

your right at the corner). Take a right here and cross Rivers Street. The road 

becomes Bodenheimer Drive, and ends at the Broyhill, which is at the top of the 

hill There is parking both in front and behind the Conference Center. 

From the Northeast: Take 1-40 to Winston Salem and just west of Winston- 

Salem get on U.S. 421 North to Wilkesboro. Stay on this all the way into Boone 

In Boone follow large green road signs to the University. After you pass Hardees 

on your left you’ll see the Convocation Center. Go left at the next light, which 

puts you on Rivers Street. Follow this to the 4lh light, which will be Bodenheimer 

and Depot Street. If you go left (uphill) that is Bodenheimer Drive, and this road 
ends at the Conference Center. 
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STREETS TO THE BROYH1LL INN 

4/01 
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From the South: Take 1-40 to Old Fort. Get off at Exit 72, which puts you on 

U S. 70 east. Don't speed through Old Fort - they really do observe their 30 mph 
speed limit there! Follow this for about 8-10 miles until you see a McDonald’s and 

Walmart on your left. At the next intersection go left onto U.S. 221 North. Stay on 

this all the way to Linville (go past Linville Falls - don’t confuse Linville with 
Linville Falls!). When you get to the intersection with Rt. 105, go left toward 

Boone (there will be a sign for Grandfather Mountain on your right at the 

intersection). Don’t take U.S. 221 to Blowing Rock unless you like very curvy 

roads, and an 8-mile detour out of the way! Rt. 105 takes you right into Boone. 

Follow the large green road signs to the University. After you pass Flardees on 
your left you’ll see the Convocation Center. Go left at the next light, which puts you on 

Rivers Street. Follow this to the 4th light, which will be Bodenheimer and Depot Street. If 

you go left (uphill) that is Bodenheimer Drive, and this road ends at the Conference 

Center. 

From the West: From Knoxville, take I 40 to I 81 North to the Johnson City, TN 

exit (1-181). Take I- 181 South to Johnson City and get off at the Roan Mountain 

exit (exit 32). At the end of the exit take a right toward Elizabethton, TN. Follow 

the signs for US 321 North through Elizabethton and then signs for route US 19- 

E. Stay on this until you get to Elk Park, NC. Look for route 194 in Elk Park and 

take a left to Banner Elk (about 7 miles). Take a right at the only traffic light in 

Banner Elk. Go until it ends on Rt 105 (McDonalds is across the intersection). 

Take a left onto Rt. 105 and follow it into Boone. Pick up the rest of the 

directions from the From the South Directions. 

From the Southeast: Take 1-77 North to U.S. 421, or 1-26 North to 1-40. If the 

latter, follow directions for From the South. If coming from 1-77 and Charlotte, 

once you get on U.S. 421, follow directions for those From the Northeast. 

Air Travel: All those flying in will have to rent cars to get to Boone. Follow 

directions above to get to the Broyhill. If you need a shuttle, call Appalachian 

Travel at 828-264-8747 and ask for either Michael or Sandy. 

Parking and Local Transportation: There is free parking at all the meeting 

motels, including the Broyhill. Flowever, with this large a group, parking may be 

scarce at the Broyhill, and we encourage you to make use of the vans that will be 

provided. Do not try to park on campus, as classes will be in session, and spaces 

nearly non-existent. 

Beginning Thursday morning, vans will make the rounds at each motel at 

approximately 15 minute intervals from 7:00-9:00 am. From 9:00 am to noon, 

vans will be on a one-hour schedule. At noon, the vans will go back on a 15- 

minute schedule to ferry people to and from their motels for lunch. From 2:00 pm 

to 4:00 pm the vans will go back to one-hour schedules. From 4:00 pm to 6:00 

pm we will resume the 15-minute schedule. 

On Thursday evening, buses will be available, beginning at 6:30 pm. to shuttle 

registrants to the BBQ social, which will be held at the Holmes Convocation 

Center. The Convocation Center is within walking distance for those staying at 

the Comfort Suites, Hampton Inn, Quality Inn, and Greene’s Motel, and if you like 

a nice walk, from the Broyhill also. For the other motels, the distance is a mile or 

more along busy roads without sidewalks. Parking is not available at the 
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Convocation Center, so please either walk or take the buses. Also, for liability 

purposes, we will not officially allow you to drive to and from the social. Buses will 

take people back to their motels after the social, one leaving at 9:00 pm, another 

at 10:00 pm, and the last one at 11:00 pm. After that, you’re on your own. 

On Friday, the schedule is the same as for Thursday up to 6:00 pm. After that, 

there will be no more vans. For those attending the banquet that night, there will 

be plenty of parking at the Broyhill 

Job Placement and Message Boards: A bulletin board will be available in 

Alumni Hall for job announcements and messages. 

Local Dining: Your registration packet contains a list of recommended 

restaurants in the Boone-Blowing Rock area. 

Social Activities and Events: Tickets for social events will be included in your 

registration packet for those who have paid in advance. Times and places for 

these are posted in the program schedule and on the website: 

http://www.asb.appstate.edu/63rdmeeting.htm. A limited number of tickets may 

be available at the registration desk for those who did not pre-pay. 

Wednesday Evening Plenary Session and Welcoming Social: The Plenary 

Session will feature an address by Dr. Bruce Roe, from the University of 

Oklahoma and will take place in the Trillium Room in the Broyhill Inn at 7:30 pm. 

Immediately following the presentation, around 9:00 pm, there will be a 

welcoming social, featuring light hors d’oeuvres, drinks and music. Exhibitors will 

be set up in the south section of the Trillium Room and we hope you will take the 

time to visit with them. 

Thursday Evening BBQ: The Thursday evening social will be held at the 

Holmes Convocation Center, located on the main campus at the southeastern 

entrance to the University, on Rivers Street. Buses will be provided to ferry 

people from their motels to the BBC. Dinner will consist of North Carolina style 

BBC (both pork and chicken, plus vegetables), along with iced tea, dessert, and 

of course, beer and wine. All those under 21 can expect to be carded before 

getting anything alcoholic to drink. Music will be provided by several local 

bluegrass and country music bands. Buses will begin leaving motels around 6:30 

pm, and begin returning at 9 pm. 

Friday Evening Banquet: There will be a cash bar social hour from 6:00-7:00 

pm in Alumni Hall, followed by the ASB Banquet from 7:00-9:00 pm in the Trillium 

Room. An awards presentation will follow the dinner. The evening will conclude 

with a very nervous past-president/local arrangements chair giving the traditional 

Past President’s Address. 

Field Trips: The Local Committee at ASU feels that they have come up with 

some excellent field trips that encompass the ecological and cultural diversity of 

the High Country. There are two trips for spouses, one on Thursday to the 

Biltmore Estate (which includes lunch at a nice restaurant) and a shopping trip 

around the High Country on Friday. Tri-Beta students will be going to 

Grandfather Mountain Thursday afternoon. The rest of the field trips begin 
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Saturday morning. All Saturday trips leave at 8:00 am from the south entrance of 

the Broyhill Inn and Conference Center, and will take anywhere from 4-8 hours. 

Lunch is included in the price for all trips. If there are spaces left on trips, you can 

purchase tickets at the registration desk up to noon on Friday. 

Information Sources: For detailed information, we refer you back to the January 

issue of Southeastern Biology, and to our website (http://www.asb.appstate.edu/ 

63rdmeeting.htm). 

LOCAL ARRANGEMENTS COMMITTEE 
(FAX number for all committee members is 828-262-2127) 

Local Arrangements 

Chair 

Howard Neufeld neufeldhs(a)appstate.edu 

828-262-2683 

Program Chair Ken Shull shulljk(a)appstate.edu 

828-262-2675 

Program Co-Chairs Mary Connell 

Skip Sedivec 

connellmu(a)appstate.edu 

828-262-2671 

sedivecmi(a)appstate.edu 

828-262-2679 

Beta Beta Beta Dru Henson hensonda(a>appstate.edu 

828-262-2673 

Commercial Exhibits Bill Dewel dewelwc(a>appstate.edu 

828-262-2682/6908 

Field Trips Zack Murrell 

Robert Creed 

murrellze(a>appstate.edu 

828-262-2674 

creedrp(a)appstate.edu 

828-262-6512 

Posters and Audiovisual Michael Windelspecht windlspchtm(a)appstate.edu 

828-262-2680 

Registration and 

Meeting Statistics 

Jan Johnson iohnsniw(a)appstate.edu 

828-262-2924 

FAX: 828-262-4992 

Social Committee Gary Walker walker(a)appstate.edu 

828-262-2672 

Transportation and 

Volunteers 
Matthew Rowe rowemp(a)appstate.edu 

828-262-2676 
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Dr. Howard Neufeld, Professor of Biology, Appalachian State University, 

working with students on water relations of cutleaf coneflower in the 

Great Smoky Mountains National Park. 
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Plenary Speaker—Bruce Roe 

The Human Genome Project-Phase 2: Comparative Genomics of 
Humans, Mice, Chimpanzees and Plants 

Dr. Bruce Roe was born in New York City, received a B.A. from Hope College in 

Chemistry, Mathematics and Physics, and earned an M.A. and a Ph.D. from 

Western Michigan University in Kalamazoo in Chemistry and Biochemistry. While 

in graduate school he taught high school chemistry and physics. 

Following completion of his Ph.D, he accepted a position as an N.I.H. 

Postdoctoral Research Fellow at SUNY at Stony Brook and later served on the 

faculty at Kent State University. In 1981 Dr. Roe accepted a position in the 

Department of Chemistry at the University of Oklahoma, and in 1997 was named 

the George Lynn Cross Research Professor of Chemistry and Biochemistry. He 

founded the University of Oklahoma's Advanced Center for Genome Technology. 

Dr. Roe has published over 170 papers, ranging from the genetics of 

bacteriophages, mouse cytogenetics, vertebrate mitochondrial DNA evolution to 

t-RNA recognition sites. He has recently begun work on genomics of plants. In 

1999 Dr. Roe was one of the principle investigators who completely sequenced 

human chromosome number 22. 

Dr. Roe has received many honors, including the University of Oklahoma 

Regents' Award for Research and was named NSF-EPSCORE Committee 

Established Investigator, 1985-1988. He has served on many NIH study sections, 

chairing four and is serving, or has served, as editor or on the editorial boards of 

many professional journals. 

On Wednesday evening, 10 April 2002, Dr. Roe will be our plenary speaker. 

The title of his presentation will be The Human Genome Project-Phase 2: 
Comparative Genomics of Humans, Mice, Chimpanzees and Plants. 

Dr. Bruce Roe 
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PROGRAM SUMMARY 

All events will be held at the Broyhill Inn and Conference Center on the 

Appalachian State University Campus, with the exception of the Thursday 

Evening Barbecue. See floor plans for the Broyhill in this issue. 

WEDNESDAY, 10 APRIL 2002 

Noon - 6:00 PM Registration, Lobby at South Entrance of Alumni Hall* 

Noon - 6:00 PM Exhibitors’ set up - Trillium South 

3:00 PM - 7:00 PM ASB Executive Committee Meeting - Northwestern 
Room 

2:00 PM -4:00 PM Southeastern Society of Parasitologists 
Officer’s Meeting - Amber Room 

4:00 PM - 6:15 PM Southeastern Society of Parasitologists 
Presidential Symposium - Broyhill East and West 

7:30 PM -9:PM ASB Plenary Session - Trillium Room 
Dr. Howard S. Neufeld - Convenor - General Comments 

Dr. Ken Shull - Program 

Dr. Francis T. Borkowski - Chancellor - Appalachian 

State University 

Plenary Lecture - Dr. Bruce Roe - University of 

Oklahoma 

9:00 PM - 10:30 PM ASB Welcoming Social - Trillium Room 

THURSDAY, 11 APRIL 2002 

7:00 AM-8:00 AM ASB Past Presidents’ Breakfast - Amber Room 

7:00 AM- 8:30 AM Poster set up - Alumni Half Brass Room, Crystal Room 

Thursday Presenters will be with their posters from 10:30 to 11:30 AM 

POSTERS MUST BE TAKEN DOWN BY 5:00 PM. 

7:00 AM - 4:00 PM Slide previewing - Boren Room 

8:00 AM - 5:00 PM Exhibits open - Trillium South 

8:00 AM - 5:00 PM Registration - Lobby at South Entrance of Alumni Hall 
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8:30 AM - 5:00 PM Posters Exhibited - Alumni Hall, Brass and Crystal 
Rooms 

MORNING WORKSHOPS 

8:00 AM - 5:00 PM Carolina Biological Supply Workshop - Burris Room 
8:00 AM - Noon Botanical Society of America 

Workshop on Teaching Portfolios - Integon Room 

MORNING PAPER SESSIONS 

8:00 AM - 10:15 AM 

8:00 AM - 12:15 PM 

8:00 AM - Noon 

8:00 AM - Noon 

8:00 AM - Noon 

Animal Behavior - Jefferson Room 
Herpetology - Trillium North 
Parasitology 1 - Bernhardt Room 
Plant Ecology 1 - Broyhill East 
Plant Ecology 2 - Broyhill West 

BUSINESS MEETINGS 

Noon - 1:30 PM Society of Wetland Scientists 

Business Luncheon - Amber Room 
2:00 PM - 3:00 PM ASIH Business Meeting - Northwestern Room 

AFTERNOON SYMPOSIA AND WORKSHOPS 

Noon - 5:00 PM Bioforum Lunch and Workshop 
Sponsored by Prentice Hall - Trillium North 

1 30 PM - 3:30 PM SYMPOSIUM ON ENVIRONMENTAL PERSPECTIVES 
OF BIOTECHNOLOGY IN FORESTRY SYSTEMS- 
Integon Room 

AFTERNOON PAPER SESSIONS 

1:30 PM - 5:00 PM 

1:30 PM -4:45 PM 

1:30 PM - 5:00 PM 

1:30 PM - 5:00 PM 

Aquatic, Wetland and Marine Ecology I - Broyhill West 
Genetics - Jefferson Room 
Parasitology II - Bernhardt Room 
Plant Ecology III - Broyhill East 

THURSDAY EVENING 

6:30 PM - 11 00 PM Barbeque at the Holmes Convocation Center 
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FRIDAY, 12 APRIL 2002 

BUSINESS MEETINGS 

7:00 AM-8:30 AM 

7:30 AM -9:00 AM 

SABS/BSA Business Breakfast - Northwestern Room 
SSP Business Breakfast - Integon Room 

7:00 AM-8:30 AM Poster set up - Alumni Hall, Amber 
Brass and Crystal Rooms 

Friday Presenters will be with Their Posters from 10:30 to 11:30 AM 

POSTERS MUST BE TAKEN DOWN BY 5:00 PM. 

7:00 AM -4:00 PM Slide previewing - Boren Room 

8:00 AM - Noon 

8:00 AM - Noon 

8:30 AM - 5:00 PM 

Exhibits Open - Trillium South 
Registration - Alumni Hall 
Posters Exhibited - Alumni Hall, Amber, Brass 

and Crystal Rooms 

MORNING SYMPOSIA AND WORKSHOPS 

8:00 AM - 11:30 AM Regional Partnerships for Ecosystem Research 

and Management Symposium - Trillium North 
10:00 AM- 11:30 AM 

8:00 AM - 10:00 AM 

Students as Critical Thinkers Workshop - Burris Room 
Future of Appalachian Bogs 

and Small Wetlands Roundtable - Bernhardt Room 
10:30 AM - 11:30 AM Herbarium Curators Meeting - Integon Room 

8:00 AM - 11:30 AM 

8:00 AM - 11:30 AM 

8:00 AM - 10:00 AM 

8:00 AM - 11:15 AM 

9:30 AM - 11:30 AM 

MORNING PAPER SESSIONS 

Aquatic, Wetland and Marine Ecology 2 - Broyhill West 
Invertebrate Zoology - Jefferson Room 
Teaching Biology - Burris 
Plant Ecology IV - Broyhill East 
Microbiology - Bernhardt Room 

BUSINESS MEETINGS 

11:30 AM - 12:15 PM ASB Business Meeting - Trillium North 

12:15 PM - 1:30 PM Southeastern Chapter of ESA 

Luncheon Meeting - Integon Room 
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AFTERNOON PAPER SESSIONS 

1:30 PM -4:30 PM 

1:30 PM - 3:00 PM 

1:30 PM - 5:00 PM 

1:30 PM -4:45 PM 

Animal Ecology - Bernhardt Room 
Ichthyology - Northwestern Room 
Plant Ecology V - Trillium North 
Plant Systematics - Broyhill West 

Tri-Beta Paper Sessions will be in Broyhill West, Burris and Jefferson Rooms 

FRIDAY EVENING 

6:00 PM - 7:00 PM Cash Bar Social - Alumni Hall 
7:00 PM - 9:00 PM ASB Banquet and Awards - Trillium Room 

SATURDAY MORNING, 13 APRIL 2002 

7:30 AM - 10:00 AM ASB Executive Committee 
Breakfast and Meeting - Integon Room 

8:00 AM - Field trips leave from South Entrance of the Broyhill Inn and 

Conference Center 

Aerial view of Appalachian State University campus. 
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LOCATIONS OF MEETING ROOMS 

REAR 
ENTRANCE 

!/()() ENTRANCE 
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SYMPOSIA AND WORKSHOPS 

This meeting features three symposia, three workshops, a forum and several 

discussion sections. Schedules for these events are listed in the Program 

Summary and in the Detailed Program. We think they offer unique opportunities 

to everyone attending the meeting this year. The Southeastern Society of 

Parasitologists will host their Presidential Symposium on Wednesday afternoon, 

and will be featuring talks on the use of parasites in insect control, the ecology of 

ectoparasites on islands, and a review of fish parasites. For the first time, we will 

be having a symposium devoted to biotechnology and forests, with talks on the 

sociological and economic implications of forest biotechnology, the 

environmental impacts of genetically modified trees, a discussion of the demand 

for forest products and the role of hybridization in meeting those demands, and 

an industry perspective on forest management and its effects on biodiversity. 

Beverly Collins will be hosting a symposium on partnerships for ecosystem 

research and management in the southeast. A host of authors will be speaking 

on partnerships among various agencies and their utility in preserving and 

managing ecosystems and landscapes throughout the southeastern region. 

We have several excellent workshops for people. Carolina Biological Supply 

Company is hosting workshops to assist teachers in using available organisms, 

material and equipment in the classroom. The Botanical Society of America, 

Southeastern Division, is hosting its annual workshop, with the theme this year 

on Teaching Portfolios. The ASB Education Committee is sponsoring a workshop 

entitled “Students as Critical Thinkers”, and in conjunction with Prentice-Hall, a 

workshop on teaching, covering such topics as depth versus breadth in the 

coverage of material, teaching techniques, and a discussion of interactive 

techniques. Finally, the Southern Appalachian Botanical Society will be hosting 

an informal discussion of bogs and wetlands, followed by a meeting for all 

herbarium curators. We hope you can find time in your schedule to attend all or 

some of these events, as the organizers have gone to great lengths to bring in 

good speakers and the topics are relevant to all of us. Times and rooms can be 

found in the program schedules in this issue of Southeastern Biology. See you all 

there! 

ASB PAPER AND POSTER SESSIONS 

NOTE THE CHANGE FROM PREVIOUS YEARS: POSTERS WILL 
BE UP FOR ONE DAY ONLY. THURSDAY POSTERS WILL BE PUT 

UP FROM 7:00 - 8:30 AM AND MUST BE TAKEN DOWN BY 5:00 
PM ON THURSDAY. FRIDAY POSTERS WILL BE PUT UP FROM 

7:00 - 8:30 AM AND MUST BE TAKEN DOWN BY 5:00 PM ON 
FRIDAY. 

Presenters will be with their posters from 10:30-11:30 on the appropriate 
day. 
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THURSDAY POSTERS 

ANIMAL BEHAVIOR 

1 KHAN, RITINDRA, IAN LAWN, JUSTINE BECKER, and ANDREA CROWTHER. 
Department of Biology, Armstrong Atlantic State University, Savannah, GA., 
Department of Parasitology, University of Queensland, Brisbane, Australia-Spatial 
partitioning of sea anemone host by three crustacean symbionts. 

2 MILLER, SAMARA N„ THOMAS J. METCALF, LINDSAY ARNOLD, ARIANNA 
BRUNO, PATRICK C. DOHERTY, WILL E. SMITH, and DARRELL MOORE, East 
Tennessee State University-Acquisition of time-memory in the honey bee. 

3 THOMPSON, KELLY, BRANDON SCARBOROUGH and MICHAEL 
WINDELSPECHT. Appalachian State University, Boone, NC 28608- Evidence of non- 
random mating between Drosophila field and lab stocks. 

4 ALDRIDGE, AMANDA C. and J. K. SHULL. Appalachian State University-Female 
mate preference in vestigial stocks of Drosophila metanogaster. Is this a mixed 
population? 

GENETICS, CELL AND MOLECULAR BIOLOGY 

5 ALLEN, ANDREA R. Bowie State University, Department of Natural Sciences- 
Proplythiouracil Treatment on the Olfactory Epithelium and the Expression of GAP 
43/OMP 

6 CAPRARO, GERALD A.1, THOMAS J. McCONNELL1, ULLA B. GODWIN1, RODNEY 
S. NAIRN2, STEVEN KAZIANIS2, DONALD C. MORIZOT2, LUIS DELLA COLETTA2, 
MICHAEL RYAN3, and GIL ROSENTHAL3. 'Department of Biology, East Carolina 
University, 2University of Texas, M.D. Anderson Cancer Center, and University of 
Texas, Austin-Polymorphism of the MHC class II DAB locus in swordtails 
Xiphophorous multilineatus and X. pygmaeus. 

7 CHAPMAN, D. BRANDON and C. BRIAN ODOM. Wingate University-Use of multiple 
random primers to quickly identify putative DNA sequence polymorphisms. 

8 GIBSON, GREG and JAMES RAYBURN PhD. Jacksonville State University -Activity 
and presence of Cvtochrome-P-450 in early Xenopus laevis embryos as determined 
by Modified Nash Assay. 

9 GLUECKERT, MICHAEL J, ERIC NAGY, LU LI, MEEPA LOKUGE, DAVID A 
FRANCKO, and KENNETH G. WILSON. Department of Botany, Miami University, 
Oxford, OH 45056.-Molecular Investigation of Cold Hardy Palms 

10 HOLMES, GIBRAN and BRADFORD BRADEN. Bowie State University, Department 
of Natural Sciences-Preparation of Crystals For the Structure Determination of a 
Cryoglobulin, 

11 LINDSEY, MONICA D., MARY U. CONNELL, and JOANNE HOLDEN Appalachian 
State University-Construction and initial screening of a Scytosiphon lomentarij cDNA 
library 
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12 LONG, CHRISTAL. Bowie State University, Department of Natural Sciences- 

Patterninq Biologically Active Molecules. 

13 SILVER, CHRISTINA. Bowie State University, Department of Natural Sciences- 

Biosensor Optimization for the Detection of TNT 

14 SMITH, KIMBERLY L, AGNES DAY, and LAFAYETTE FREDERICK. Howard 

University-Mycelial Studies on DNA relatedness between wild type Neurospora 
dodge/and a natural mutant. 

ANIMAL ECOLOGY 

15 GEDDIS, M.\ W. HECKMAN2, C. DOBSON1, and D.C. HANEY1. ’Furman University 

and "Centre College-Effects of nitrates and sulfates on Nocomis leptocephalus and 

Etheostoma thalassinum in the Saluda River Basin 

16 GREGORY, SUSAN K., MELISSA J. HUTTON, and WADE B WORTHEN. Furman 

University.-Habitat selection by larval dragonflies: correlations with sediment particle 

size. 

17 TAYLOR, JASON M„ CARRIE J. BROOKS, and SCOTT A. GRUBBS. Center for 

Biodiversity Studies, Western Kentucky University - Influence of dominant taxa on 

macroinvertebrate assemblages and their relationship with land use and habitat 

characteristics. 

18 BROOKS, CARRIE J., JASON M TAYLOR and SCOTT A. GRUBBS. Center for 

Biodiversity Studies, Western Kentucky University - The effects of taxonomic 

resolution on a macroinvertebrate bioassessment of the Green River Drainage, 

Kentucky. 

AQUATIC, WETLAND AND MARINE ECOLOGY 

19 CALLOWAY, ROBIN, and ROGER SAUTERER. Jacksonville State University, AL- 

Effects on Xenopus embryos exposed to water and sediment extracts from two sites 

on Choccolocco Creek, close to and distant from the Monsanto plant in Anniston, AL, 

as determined by the FETAX developmental toxicity assay. 

20 CHRISTOPHER, SHANNON, AMANDA PLICHTA, and PETER PHILLIPS. Winthrop 

University - Biological, chemical and physical parameters of Winthrop University 

Lake, Rock Hill, SC. 

21 FRANKLIN, SCOTT, THAD WASKLEWICZ, JACK GRUBAUGH and SABINE 

GREULICH. University of Memphis-Temporal periodicity of the Mississippi River. 

22 HARPER, CARLA, and ROGER SAUTERER. Jacksonville State University, AL- 

Inhibition of embryonic growth in Xenopus embryos exposed to water and sediment 

extracts from Snow Creek, Anniston, AL, as observed by the FETAX developmental 

toxicity assay. 

23 HUDSON, CLIFF, LARA RAPER, ALEXIS ZIMMERER, and MARK BASINGER. 

Barton College-Litter decomposition of emergent marsh species along Contentnea 

Creek in Wilson, North Carolina. 
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24 JONES-HELD, S.1 and MICHAEL E. HELD2. 'Department of Biology, King’s College, 

Wilkes-Barre, PA 18711 and “Department of Biology, Saint Peter's College, Jersey 

City, NJ 07306—Short term fluctuations in Ca+2 and Mn in response to simulated acid 

mine drainage in the wetland plant, Juncus effusus. 

25 LEWIS, BRIAN. E. and SCOTT A. GRUBBS. Western Kentucky University- 

Bioassessment of the Green River Basin using fish; the effect of land use and 

hydrology on community composition. 

26 LEWIS, GREGORY1, BRANNON ANDERSEN1, KENNETH SARGENT1, ERIN 

SIMS1, DAN FOLLETT2, JULIE GIARDINA3, SVEN MOLLER4, CHRISTINE 

PETERS5, and JENNIFER SJOLIN6. 'Furman University, 2The Citadel, Northwestern 

University, 4Pomona College, 5Sul Ross University, and '"Trinity University-Influence 

of artificial ponds on stream nitrate concentrations in the piedmont and mountains of 

South Carolina. 

27 MOORE, GLORIA, SHONETTE MATTHEWS, TANYA WILLIAMS, EMMA MANARD, 

and MURTY S. KAMBHAMPATI. Southern University at New Orleans, New Orleans- 

Acute toxicological studies of lead on brine shrimp (Artemia spp.) 

28 OWENS, JANNA, KEN MARION, ROBERT ANGUS1, MELINDA LALOR2, ERIC 

MEYER and STEVE McKINNEY1. 'Department of Biology, Civil and Environmental 

Engineering and 5Storm Water Management Authority, Inc.-Association between 

sedimentation potential as estimated by GIS technology, habitat assessment scores, 

and macroinvertebrate community structure metrics in small southeastern streams. 

29 OZALP, MEHMET and WILLIAM CONNER. Department of Forestry, Clemson 

University and Baruch Institute of Coastal Ecology and Forest Science—Comparison 

of aboveground productivity of red-water and black-water forested wetland sites in 

South Carolina. 

HERPETOLOGY and ICHTHYOLOGY 

30 BAYNE, KIMBERLY and THOMAS K. PAULEY. Department of Biological Sciences, 

Marshall University, Huntington, West Virginia-The natural history and morphology of 

the eastern cricket frog, Acris c. crepitans, in West Virginia. 

31 BIVANS, DONNA H. and TRIP LAMB. East Carolina University-Evolutionary genetics 

and phylogeography of the southeastern crowned snakes (Tantilla). 

32 GRAYSON, KRISTINE L.1, SHANE D. LINDSAY2, DAVID A. STROUPE1, and 

MICHAEL E. DORCAS1. 'Davidson College and The Savannah River Ecology 

Laboratory-Long-term monitoring of semi-aguatic turtles in the western Piedmont of 

North Carolina. 

33 JOHNSON, KEITH A., MICHAEL S. OSBOURN and THOMAS K. PAULEY 

Department of Biological Sciences, Marshall University, Huntington, West Virginia- 

Seasonal activity patterns of Plethodon cinereus and P. hoffmani in West Virginia 

34 LAMB, TRIP and AMY M MEEKER. East Carolina University-On the systematic, 

status of the desert plated lizard (Anqolosaunis skooqi). A molecular pIlylogenetic 

approach. 
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35 PAULEY, THOMAS K., MELISSA OBERMEYER, SETH MYERS, and ADAM MANN. 

Department of Biological Sciences, Huntington, West Virqinia-lnfluence of UV-b 

radiation, dissolved aluminum and pH on amphibians in high elevation fens in West 

Virginia. 

36 PERRY, CHRISTOPHER P. East Tennessee State University-Evolution of cranial 

and pectoral musculature in Microlophus lizards and evaluation of musculature as a 

source of phylogenetic characters. 

37 SIMMS, SARA W.1, TROY L. SHELL1, VICTOR R. TOWNSEND, JR.1, and ALAN H. 

SAVITZKY2. Virginia Wesleyan College and "Old Dominion University - Comparative 

morphology of the integument of vipers (Squamata: Viperidae). 

38 STEPHENS, JUSTIN1, BRIAN DOCKERY1, RICCARDO FIORILLO1, and MALCOLM 

HODGES" 'Dept, of Biology, Shorter College, Rome, GA 30161 and "The Nature 

Conservancy, Georgia Chapter, Atlanta, GA 30309-Herpetofauna of an ecological 

preserve in Northwest Georgia. 

39 STROUPE, DAVID A. and MICHAEL E. DORCAS. Davidson Colleqe-Herpetofaunal 

Biodiversity of the Ramah Creek Conservation Easement in the Western Piedmont of 

North Carolina. 

40 WATSON, MARK B. and THOMAS K. PAULEY. Allegheny Institute of Natural 

History, University of Pittsburgh at Bradford and Marshall University-Habitat use of 

turtles on a high-order stream modified for navigation. 

41 WILLSON, JOHN D., DAVID STROUPE, KRISTINE GRAYSON, LAURAN HALPIN, 

and MICHAEL DORCAS. Davidson College-Long-term assessment of box turtle 

(Terrapene Carolina) populations in Davidson, North Carolina. 

42 WOOTEN, JESSICA A. and THOMAS K. PAULEY. West Virginia University at 

Parkersburg and Marshall University—Morphological differences in the black-bellied 

salamander, Desmoqnathus quadramaculatus (Holbrook), between West Virginia and 

non-West Virginia individuals. 

43 MENHINICK, EDWARD F. University of North Carolina at Charlotte-Production of 

illustrations for scientific publications. 

44 KOZEL, TOM and BARON MOEHLENBROCK.. Anderson College—Diet and weight- 

length relationship of Notropis lutipinnis from a first-order Piedmont stream. 

INVERTEBRATE ZOOLOGY AND ENTOMOLOGY 

45 HAZELTON, MATTHEW C., JAY A. YODER and HORTON H. HOBBS III. 

Department of Biology, Wittenberg University, Springfield, OH 45501. A water 

conserving 'group effect' in adults of the cave cricket. 

46 MOSER, WILLIAM1, R. WAYNE VAN DEVENDER2 and DONALD KLEMM3. National 

Museum of Natural History, “^Appalachian State University and United States 

Environmental Protection Agency, Cincinnati - Anatomy, Life History and Distribution 

of the Leech Olipobdella biannulata (Moore, 1900) (Euhirudinea: Glossiphoniidae). 
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47 GARRETT, LAURA and JOHN SNYDER. Furman University-Effect of controlled 

agricultural burning and plant community type on the diversity and abundance of moth 

communities. 

48 BURKE, WILLIAM J„ AMANDA E. JOHNSON, PETER A. HANSON and JAY A. 

YODER.Departments of Biology and Chemistry, Wittenberg University, Springfield, 

OH 45501 .Organic synthesis of a chlorophenol mixture that is highly attractive to 

ticks. 

49 FET, VICTOR1, MICHAEL E. SOLEGLAD2, BENJAMIN GANTENBEIN3, W. IAN 

TOWLER1, and ELIZABETH V. FET1. 'Marshall University, ‘Borrego Springs, 

California and 'University of Edinburgh, Scotland - DNA analysis indicates a new 

phylogeny of Euscorpius (Scorpiones: Euscorpiidae) from Greece. 

50 FISHER1, GINGER R. and RONALD V. DIMOCK JR2. 'Adrian College and 2Wake 

Forest Universitv-Ultrastructure of the mushroom body: digestion during 

metamorphosis of Utterbackia imbecillis (Bivalvia: Unionidae). 

51 FISHER1, GINGER R. and RONALD V. DIMOCK JR2. 'Adrian College1 and 2Wake 

Forest University-Morphological and molecular changes during metamorphosis in 

Utterbackiambecillis (Bivalvia: Unionidae). 

52 PIZZULI, JESSICA L„ CHRIS I. SANDERS, JAY A. YODER and PETER E 

HANSON. Departments of Biology and Chemistry, Wittenberg University, Springfield, 

OH 45501. Investigation on the timing of sex pheromone production and its detection 

in ticks. 

53 COLE, JULIE M. and STEPHEN C. LANDERS. Department of Biological and 

Environmental Sciences, Troy State University-Occurrence of the apostome ciliate 

Conidophrys on grass shrimp from Weeks Bay, Alabama. 

PLANT PHYSIOLOGY 

54 BILLY, AUGUSTUS1, CHARLES MULCHI2 and RAYMOND L. PETERSEN'. 'Howard 

University and 2The University of Maryland, College Park - Ozone-induced effects on 

Arabidopsis thaliana: growth, foliar-injury, and gene expression assessed by DNA 

microarrav technology. 

55 HAMISSOU, MIJITABA. Jacksonville State University-The Effects of Aluminum 

Toxicity on the Growth and Development of Arabidopsis thaliana. 

56 KETTLER, KATIE, ROBIN LEWIS, ALISON BOUTIN, MEEPA LOKUGE, LU LI. 

KENNETH WILSON and DAVID FRANCKO. Dept, of Botany, Miami University, 

Oxford, OH 45056.- Tissue culture studies of cold-hardy palms. 

57 NAGY, ERIC T. and DAVID A. FRANCKO. Dept, of Botany. Miami University, Oxford, 

OH 45056 - Overwintering of temperate banana species under USDA Zone 6 

conditions. 
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FRIDAY POSTERS 

MICROBIOLOGY 

58 FASSIL, FIKER, RASHAUNNA REDD, L. FREDERICK, and A. L. WILLIAMS, Howard 

University, D C. - Partial characterization of anti-fungal substance(s) from culture 

filtrates of Bacillus sp. 

59 FREDERICK, L. DOMINICA WOOD and W. LENA AUSTIN. Howard University - 

Antifungal activities from a mixed bacterial colony of strain HU-Biol III, an 

undetermined Bacillus species. 

60 HAGAN, ANDREW, LILY PHAM, KRISTI JAMES, and MIN-KEN LIAO. Furman 

University-Isolation and characterization of antibiotic resistant Escherichia coli in 

freshwater streams in Upstate South Carolina. 

61 HOUCK, J.M., D.C. WONG, M.T. McDONALD, E.A. BOUTZ, H. G. SPRATT, JR. 

Dept, of Biological and Environmental Sciences, University of Tennessee at 

Chattanooga—The effect of static, dynamic and elevated temperature incubations on 

the biodegradation of the herbicide simazine by a native aquatic microbial consortium. 

62 MICHELIN, RUEL, L. FREDERICK and W. LENA AUSTIN Howard University - A 

dark-pigmented strain of Bacillus sp. with anti-fungal and anti-bacterial properties. 

63 WILLIAMS, CHRISTIE, TIFFANY BOHLMANN* and BENJIE BLAIR, Department of 

Biology Jacksonville State University, Jacksonville AL. 36265- Comparison of 

Ultrastructural Characteristics Between the Cellulolytic Anaerobe Eubacterium 
cellulosolvens 5494 and a Mutant Constitutive for Cellulose Adherence 

64 ALEXANDER, M. T., S. H. ALEXANDER, R. G. JENNINGS, J. K. PARRIS, and H. G. 

SPRATT, JR. Dept, of Biological and Environmental Sciences, University of 

Tennessee at Chattanooqa-The importance of prior exposure to agricultural activities 

for the biodegradation of the herbicide simazine by aquatic microbes. 

65 McCAMY, ANNA C. and S. COLEMAN McCLENEGHAN. Biology Department, 

Appalachian State University, Boone, NC - Species Biodiversity in Appalachian State 

Nature Preserve Plots, continued. 

ANIMAL PHYSIOLOGY 

66 ELFERS, ERIN M., MERRIE H. HENLEY, JAMES E. FREIDENSTEIN, CRYSTAL 

CALLOWAY, and MARK C. ZRULL. Appalachian State University, Boone, NC-CF 

glucose injections into the central nucleus of the inferior colliculus mitigate audiogenic 

seizure severity. 

67 FREIDENSTEIN, JAMES E., MERRIE H. HENLEY, ERIN M. ELFERS, and MARK C. 

ZRULL. Appalachian State University, Boone, NC-Effects of electrolytic and 

neurotoxin lesions of cortical inferior colliculus on audiogenic seizures 

68 GADSEND LAKISHA, KATE HAMEL. AMANDA CHUNG, DREW WATKINS, and 

VICTORIA TURGEON Furman University-Roles of protease-activated receptors 

(PARs) in avian spinal motor neuron development following exogenous treatment with 

thrombin. 
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69 GRIEBELING, KRISTINA, MICHELLE O'DELL, SAMUEL POLEK, CORINNE 

MILLINGTON, JAMES POWELL, and CANDICE ROBERTSON, MARK MEADE, and 

FRANK ROMANO. Jacksonville State University-Effects of light intensity on the 

growth and metabolic performance of Oreochromis niloticus. 

70 HILL, MARY F.. CARA B. GARRETT, KAREN E, MENGLE, HOLLY R. HAULTER, 

and MARK C. ZRULL. Appalachian State University, Boone, NC-Inferior colliculus 

afferents in primed, audiogenic seizure prone rats: “Forward moving” neural plasticity. 

71 ODOM, ALLISON, CHARLES FRAZIER and MARK MEADE, Jacksonville State 

Universitv-The effect of diet on metabolic physiology of nile tilapia, Oreochromis 
nilotica. 

72 THOMPSON, JESSICA. Bowie State University, Department of Natural Sciences- 

Hypothesis testing to examine how environmental chemicals may alter adipocyte 

differentiation to cause precocious puberty. 

73 WHEELING, JANICE C„ D. PAUL JENKINS, MATHIUS J. SEDIVEC, and MARK C. 

ZRULL. Appalachian State University, Boone, NC-Learninq deficits following 

cholinergic basal forebrain lesions are not mitigated by 1,1,3-tricyano-2-amino-1- 

propene (Triap). 

TEACHING BIOLOGY 

74 MORRIS, MICHAEL WAYNE1, JAMES R. ALLISON2, and ALFRED VICK3. ’North 

Georgia College & State University, 2Georgia Natural Heritage Program, and Ecos 

Environmental Design, Inc.—College Students Experience Service Learning to 

Enhance Their Knowledge of Exotic Pest Plants. 

75 MICKLE, J. E.1, M. R. BARONE LUMAGA2, P. DE LUCA2, and F. lOVINE2. 'Dept. 

Botany, North Carolina State Univ., Raleigh, NC 27695-7612, 2Orto Botanico, 

University degli Studi di Napoli, via Foria, 223, 80139 Napoli, Italy-Development of a 

display on the evolution of the leaf at the Museum of Paleobotany, Botanical 

Gardens, University of Naples. 

76 SINEGAR, MONICA M. and DAVID S. ADEGBOYE. Southern University at New 

Orleans Reliability of a Commercial Kit Supply for Imparting Basic Molecular Biology 

Skills to Undergraduates 

PLANT ECOLOGY 

77 DAVO, THERESA E., and ROBERT K. LARIMORE. U S. Army Infantry Center, Fort 

Benning, GA - The move toward ecosystem management at Fort Benninq, Georgia 

78 OPDYKE, MATTHEW R. Savannah River Ecology Laboratory, University of Georgia, 

Aiken, SC 29802-Nitrogen composition in soils among loblolly pine treatments 

ranging from a mixed, pine/deciduous forest to a recently thinned, 60-year old pine 

plantation. 

79 BRODERSEN, CRAIG R. and WILLIAM K. SMITH Wake Forest University- Effects 

of seasonal changes in canopy openness and daily cloud cover on sunlight 

penetration and understory temperatures in a mixed deciduous forest 
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82 
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84 
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86 

87 

88 

89 

90 

91 
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DAVIS, M. ELIZABETH and CHARLES M. RUFFNER. Department of Forestry, 

Southern Illinois University, Carbondale, IL 62901-Investigating the fire history and 

successional dynamics in shortleaf pine-mixed oak forests at LaRue Pine Hills 

Research Natural Area, southern Illinois 

DUMAS, SHAY and HOWARD S. NEUFELD. Department of Biology, Appalachian 

State University, Boone, NC 28608 - The role of fire in the thermic-oak pine 

community of the Linville Gorge Wilderness Area. 

FRANCIS, SUSANNE E. and PATRICIA A. PERONI. Davidson College-Correlates of 

distribution of poison ivy (Rhus radicans) in a mixed pine hardwood forest in North 

Carolina. 

FRANCKO, DAVID A. and KENNETH WILSON. Dept, of Botany, Miami University, 

Oxford, OH 45056 - The Miami University cold-hardy palm project: A year-4 status 

report. 

GRAHAM, SCOTT L. and WILLIAM K. SMITH. Wake Forest University- 

Photosynthetic acclimation to changing sunlight regimes in understory evergreen 

species of a mixed deciduous forest. 

HARPER, ALICE C„ KATHERINE BARBOUR, and SAMUEL P. FAULKNER. 

Biological Sciences, Delta State University, Cleveland, MS 38733. - Evidence for VA 

mycotrophy in yellow pitcher plant (Sarracenia alata) in lower coastal plain wetlands 

in Mississippi. 

MANARD, R. EMMA and MURTY S. KAMBHAMPATI Southern University at New 

Orleans, New Orleans-Phytoremediation of cadmium contaminated soil using 

Sorghum bicolor L. 

MARTIN, A. W., O. S. TAYLOR I, and Z. E. MURRELL. Appalachian State University 

-Invasive species of the Blue Ridge Parkway in NE North Carolina 

OLOROGUN, I. OLORUNTOYIN and MURTY S. KAMBHAMPATI. Southern 

University at New Orleans, New Orleans- Phytoremediation of copper contaminated 

soil using Sorghum bicolor L. 

RITCHIE, JERRY C., DENNIS C. GITZ III, DONALD T KRIZEK, and V.R. REDDY, 

USDA Agricultural Research Service, Beltsville Agricultural Research Center - Growth 

of eastern gamagrass at two levels of carbon dioxide and three temperatures 

SCHNURR, JACLYN L and BEVERLY S. COLLINS. Savannah River Ecology Lab - 

Population dynamics of Trillium maculatum 

SLAPCINSKY, JODI L.1, DORIA R. GORDON1, and GREG S. SEAMON2. 1The 

Nature Conservancy, P.O. Box 118526, Gainesville, Florida 32611, and 2The Nature 

Conservancy, P.O. Box 393, Bristol, FL 32321 -"Population Trends in Four Sympatric 

Rare Plant Species at Apalachicola Bluffs and Ravines Preserve, Liberty County, 

Florida" 

SOUZA, LARA and HOWARD S. NEUFELD. Department of Biology, Appalachian 

State University, Boone, NC 28608 - Light dependency of photosynthesis and 

stomatal conductance in ozone tolerant and sensitive genotypes of tall milkweed 

(Asclepias exaltata). 
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93 WARREN, ROBERT J.1, J. DAN PITTILLO1, IRENE M. ROSSELL2 and KEVIN K. 

MOORHEAD2. 'Western Carolina University and 2University of North Carolina at 

Asheville-lmpact of woody vegetation succession upon herbceous communities in a 

southern Appalachian wetland. 

94 WHITE, DEBORAH L.1, NICHOLAS DROZDA1 and ERIC IVANOVICH2. 'Kentucky 

State Nature Preserves Commission and 2Quest Enqineers-Usinq GIS to model for 

habitat of nine federally listed plants in Kentucky. 

WEDNESDAY AFTERNOON, 10 APRIL 2002 

SOCIETY OF PARASITOLOGY PRESIDENTIAL SYMPOSIUM 

BROYHILL EAST AND WEST COMBINED 

Presiding: Oscar Pung, Georgia Southern University 

4:00 95 BEARD, C BEN. Division of Parasitic Diseases, Centers for Disease Control 

and Prevention - New approaches for control of insect borne parasitic 

diseases using genetically modified insects. 

4:45 96 DURDEN, LANCE A. Institute of Arthropodology & Parasitology, Georgia 

Southern University - Ectoparasites of vertebrates on islands: Endemic, 

depauperate, or strange? 

5:30 97 BENZ, GEORGE W. Tennessee Aquarium Research Institute and 

Tennessee Aquarium-Putting the bite on Jaws: The sequel. 

THURSDAY, 11 APRIL 2002 

MORNING PAPER SESSIONS 

ANIMAL BEHAVIOR 
JEFFERSON ROOM 

Presiding: Matt Rowe, Appalachian State University 

8:00 98 MOORE, DARRELL, East Tennessee State University-Division of labor 

within the honey bee foraging group. 

8:15 99 MOORE, MARY ANN and DARRELL MOORE, East Tennessee State 

University-Nighttime behavior of forager honey bees 
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8:30 100 ALDRIDGE, AMANDA C. and J. K. SHULL. Appalachian State University- 
Factors involved in female mate preference in vestigial stocks of Drosophila 
melanogaster 

8:45 101 BROOKS, JANIE S. Cornell University and Brevard College-Larval 
development of the black swallowtail butterfly, Papillo polyxenes, on carrot, 
Daucus carota: correlation with female oviposition preference. 

9:00 102 ALFORD, JOHN B. The University of Southern Mississippi-Selective 
predation by four sympatric darter species (Perciformes: Percidae) on 
chironomid (Diptera:Chironomidae) taxa from a southern Mississippi stream. 

9:15 103 SCHWARTZ, FRANK J. Institute of Marine Sciences, University of North 
Carolina - Shark attacks: when best to avoid them in North Carolina. 

9:30 104 PLACYK, JOHN S., JR. Department of Ecology & Evolutionary Biology, 
University of Tennessee, Knoxville-The effect of predatory and 
nonpredatory snake cues on the foraging behavior of the zigzag salamander 
(Plethodondorsalis). 

9:45 105 KEMPKE, SUZANNE. Armstrong Atlantic State University, Georgia, A 
preliminary survey of primate populations at the Tiputini Biodiversity Station, 
Ecuador. 

10:00 106 COLEMAN, JENNIFER and GREGORY J. HAENEL. Elon University -An 
investigation of a captive group of chimpanzees using DNA fingerprinting. 

HERPETOLOGY 

TRILLIUM NORTH 

Presiding: John Sealy, Appalachian State University 

8:00 107 BLACKWELL, ERIC A.1, ROBERT A. ANGUS1, GEORGE C. CLINE2 and 
KEN R. MARION "The University of Alabama at Birmingham and 
"Jacksonville State University—A comparison of population dynamics for two 
populations of Ambystoma maculatum. 

8:15 108 HUESTIS, DIANA L1, DENNIS C. HANEY2, TRAVIS J. RYAN3, and PETER 
A. MEYLAN1.'Natural Sciences, Eckerd College, 2Biology Dept., Furman 
University, and Biology Dept., Butler University-Environmental factors 
affecting plethodontid salamander abundance, distribution, and diversity in 
the Enoree and Saluda River Basins of upstate South Carolina. 

8:30 109 TAKAHASHI, MIZUKI and THOMAS K. PAULEY.Department of Biological 
Sciences, Marshall University, Huntington, West Virginia-Reproductive 
status of Plethodon cinereus along vertical gradients in West Virginia. 
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8:45 

9:00 

9:15 

9:30 

9:45 

10:00 

10:15 

10:30 

10:45 

11:00 

11:15 

11:30 

110 DICKSON, NANCY J. and THOMAS K. PAULEY.Department of Biological 
Sciences, Marshall University, Huntington, West Virqinia-The natural history 
of Blanchard's cricket frog, Acris crepitans blanchardi, in southern Ohio. 

111 METTS, BRIAN S., JUDITH L. GREENE, and J. WHITFIELD GIBBONS. 
University of Georgia's Savannah River Ecology Laboratory, Aiken, SC-Life 
history characteristics of the common musk turtle (Sternotherus odoratus) in 
South Carolina. 

112 TSALIAGOS, RIA N. and J. WHITFIELD GIBBONS. Savannah River 
Ecology Laboratory,University of Georqia-lnvestiqatinq indeterminate growth 
in reptiles by examining long-term recaptures of six species of freshwater 
turtles. 

113 BREISCH, ARIANAN.1, ALVIN R. BREISCH2, and THOMAS K. 
PAULEY1.Marshall University, West Virginia and New York State 
Department of Environmental Conservation—Thermal regime of Clemmys in 
West Virginia. 

114 BRENT, THOMAS R. and SHIRIN TREADWELL.University of South 
Carolina Spartanburq-The influence of basking duration and food availability 
on growth rate of hatchling slider turtles (Trachemys scripta). 

Break 

115 SEALY, JOHN B. and MATTHEW P ROWE. Appalachian State University - 
Species preferences in scent-trailing by neonatal timber rattlesnakes 
(Crotalus horrid us). 

116 TOWNSEND, VICTOR R. JR.1, and ALAN H. SAVITZKY2. Virginia 
Wesleyan College and 2Old Dominion University -Distribution and 
organization of elastin and collagen fibers in the dermis of colubrid snakes 

117 SHELL, TROY L.1, VICTOR R. TOWNSEND, JR.,1, and ALAN H 
SAVITZKY2. Virginia Wesleyan College and 2 Old Dominion University -A 
comparative study of dermal morphology in boid and pythonid snakes 

118 MOREAU, KENNETH, JOHN SMITH, and JONATHAN AKIN Northwestern 
State University- Effects of tail autotomy on aggression in ground skinks 

119 WOLFE, ANDREA H and JAMES R RAYBURN.Dept, of Biology, 
Jacksonville State University, Jacksonville, AL 36265-Preliminary 
developmental effects of TCA using FETAX. 

120 SIRMON, KRISTOPHER, SUSAN MILLER, and JONATHAN AKIN 
Northwestern State University-lntraspecific aggression in ground skinks 
adult-juvenile interactions. 
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11:45 121 

12:00 122 

Presiding: 

8:00 123 

8:15 124 

8:30 125 

8:45 126 

9:00 127 

GIBBONS, J. WHITFIELD. University of Georgia's Savannah River Ecology 
Laboratory, Aiken, SC - Using distribution and abundance patterns of 
herpetofauna to address conservation and management issues 

CASH, W.B., J. ENNEN and M E. ALLEN Maryville College-Calling 
dynamics of the wood frog, Rana sylvatlca, in Great Smoky Mountains 
National Park: Evaluation of the North American Amphibian Monitoring 
Protocol. 

PARASITOLOGY 1 

Bernhardt Room 

Stephen Curran, University of Southern Mississippi 

Alyssa Kunz, Georgia Southern University 

VARELA, ANDREA S.1, DAVID E. STALLKNECHT1,2, MICHAEL J. 
YABSLEY1,2, and SUSAN E. LITTLE1. 1 Department of Medical Microbiology 
and Parasitology and 2Southeastern Cooperative Wildlife Disease Study, 
College of Veterinary Medicine, The University of Georgia, Athens, Georgia 
- Infection dynamics of the tick-borne agent, Ehrlichia chaffeensis, in white¬ 
tailed deer (Odocoileus virqmianus) and the domestic goat (Capra hircus). 

YABSLEY, MICHAEL J.1'2, SUSAN E. LITTLE2, DAVID E. STALLKNECHT 
1'2, VIVIEN G. DUGAN1, CYNTHIA M. TATE1, and WILLIAM R. 
DAVIDSON’ 1 Southeastern Cooperative Wildlife Disease Study and 2 
Department of Medical Microbiology and Parasitology, College of Veterinary 
Medicine, University of Georgia, Athens, Georgia and Warnell School of 
Forest Resources, University of Georgia - White-tailed deer as sentinels for 
the delineation of the geographic distribution of Ehrlichia chaffeensis. 

HANNA, AFIF A. and JAMES E. JOY. Rahall Appalachian Transportation 
Institute, Marshall University, Huntington, WV - A survey of mosguito larvae 
species from waste tire habitats in Nicholas County, West Virginia. 

LAI, DEBORAH M., JAIME COSTALES, and EDWIN ROWLAND. Ohio 
University, Athens, Ohio - Inhibition Of Trypanosoma cruzi release involves 
the interaction of lgG2a from chronic sera and a 67 kD host cell membrane 
component 

ANDERSON, ALANA1, KRISTY SMEDLEY1, ERIC BUSH2, CHARLES 
FAULKNER1, JEFF ZIMMERMAN3, and SHARON PATTON1. 1 College of 
Veterinary Medicine, University of Tennessee, Knoxville, 2 National Animal 
Health Monitoring System (NAHMS), Iowa State - Seroprevalence of 
Toxoplasma gondii Infection in Swineherds in the 2000 National Animal 
Health Monitoring System (NAHMS). 
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9:15 

9:30 

9:45 

10:00 

10:15 

10:30 

10:45 

11:00 

11:15 

11:30 

128 HANCOCK, KATIE*, RICHARD D. McKOWN, ANNE M. ZAJAC, and DAVID 
S. LINDSAY. Department of Biomedical Sciences and Pathobiology, Virginia 
Tech, Blacksburg, Virginia and University of Nebraska-Lincoln, Great Plains 
Veterinary Educational Center, Clay Center, Nebraska - Investigation into 
the identity of muscular sarcocysts in raccoons (Procyon lotor). 

129 MITCHELL, SHEILA M.*, DENNIS J. RICHARDSON, M. ANDY CHEADLE, 
ANNE M. ZAJAC and DAVID S. LINDSAY. Department of Biomedical 
Sciences and Pathobiology, Virginia Tech, Blacksburg, Virginia, Quinnipiac 
University, Hamden, Connecticut, and Department of Pathobiology, 
University of Florida, Gainesville, Florida - Prevalence of agglutinating 
antibodies to Sarcocystis neurona in skunks (Mephitis mephitis), raccoons 
(Procyon lotor) and opossums (Didelphis virginiana) from Connecticut 

130 ROSYPAL, ALEXA C.*, ROBERT B. DUNCAN, ANNE M. ZAJAC, and 
DAVID S. LINDSAY. Department of Biomedical Sciences and Pathobiology, 
Virginia Tech, Blacksburg, Virginia - Susceptibility of BALB/c and interferon- 
gamma gene knockout BALB/c mice to infection with an American isolate of 
Leishmania infantum. 

Break 

131 BULLARD, STEPHEN A.1*, ROBIN M. OVERSTREET1, THOMAS 
RAINWATER2, STEVE PLATT3, and SCOTT T. McMURRY2. 1 Gulf Coast 
Research Laboratory, University of Southern Mississippi, "Department of 
Environmental Toxicology, Texas Tech University, and 3Wildlife 
Conservation Society, Phnom Penh, Cambodia - Taxonomy and 
zoogeography of ascaridoid nematodes from the stomach of Morelet's and 
American crocodiles from Belize. 

132 GODBY, JUSTIN M. and JAMES E. JOY. Rahall Appalachian Transportation 
Institute, Marshall University, Huntington, West Virginia - Utilization of larval 
habitats by potential mosguito vectors of viral pathogens in Cabell County, 
West Virginia. 

133 KENNEDY, BROOKE A, FAITH PAYNE and JAMES E. JOY. Rahall 
Appalachian Transportation Institute, Marshall University, Huntington, WV - 
Prevalence of Toxorhynchites rutilus (Diptera: Culicidae) in waste tire piles in 
Nicholas County, West Virginia. 

134 COLLINS, MEGAN and WILLIAM FONT Southeastern Louisiana University, 
Hammond, Louisiana - Host-specificity among Monogenea of Poecilndae 
and Cyprinodontidae fishes. 

135 DIETZEL, KEVIN, and CHERYL D DAVIS. Western Kentucky University 
Impact of Lead Acetate Exposure in a Susceptible Model of Experimental 
Chagas' Disease. 

136 FAULKNER, CHARLES T„ KRISTY SMEDLEY. ALANA ANDERSON and 
SHARON PATTON Department Of Comparative Medicine, University Of 
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11:45 137 

Presiding: 

8:00 138 

8:15 139 

8:30 140 

8:45 141 

9:00 142 

9:15 143 

Tennessee College Of Veterinary Medicine, Knoxville, TN - Evaluation of 
Golden Blend Dewormer for Treatment and Control of Parasitic Infection in 
Goats. 

FAULKNER-DIDERRICH, VINA R.1, C.T. FAULKNER2, and SHARON 
PATTON2. 'Lincoln Memorial University, Harrogate TN37752, and 
"University of Tennessee College of Veterinary Medicine, Knoxville TN - 
Seroprevalence of Toxoplasma gondii in people from eastern Tennessee. 

PLANT ECOLOGY 1 

Broyhill East 

Charles Ruffner, Department of Forestry, Southern Illinois 

University 

BEITING, STEVEN W.1 and JOHN L. VANKAT2. Kentucky State Nature 
Preserves Commission1 and Miami University2 -Successional dynamics of 
old-growth forests in southcentral Alaska. 

CARVER A., R. THURAU, J. FRALISH, R ANDERSON, E WHITE, D. 
CLOSE, C. RUFFNER and T. McARDLE. Southern Illinois University, 
Carbondale, and Illinois State University, Normal-Mapping the 
presettlement, present, and projected future forest community types in the 
Illinois Ozark Hills using a Geographic Information System, 

FRALISH, J. S., R. C. ANDERSON, T. McARDLE, A. D. CARVER, D. 
CLOSE, S. D. DANSKIN, E. WHITE, and R THURAU. Southern Illinois 
University, Carbondale. and Illinois State University, Normal-Presettlement, 
present, and projected future forest community types in the Illinois Ozark 
Hills 

VAN DE GEVEL, SASKIA L and CHARLES M. RUFFNER. Southern Illinois 
University Carbondale-The influence of land-use history on the forest 
development of the Illinois Ozark Hills. 

BEIER, COLIN M., ERIK T NILSEN, ORSON K. MILLER, JONATHAN L. 
HORTON, JOHN F. WALKER and BARTON D. CLINTON. Virginia 
Polytechnic Institute and State University - Influence of understory evergreen 
shrubs on canopy tree recruitment in the Southern Appalachians. 

DILUSTRO, JOHN J., BEVERLY S. COLLINS, LISA K. DUNCAN and 
REBECCA R.SHARITZ. Savannah River Ecology Laboratory, University of 
Georgia, Aiken, South Carolina 29802-Soil texture, land use intensity, and 
vegetation of Fort Benning upland forest sites. 
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9:30 

9:45 

10:00 

10:15 

10:30 

10:45 

11:00 

11:15 

11:30 

11:45 

144 PERKINS, PENNY A. and CHARLES M. RUFFNER Department of Forestry, 
Southern Illinois University Carbondale-Effects of time on hill prairie biomass 
and species composition. 

145 PEET, ROBERT K. and JOHN H. HARRIS. The University of North Carolina 
at Chapel Hill and The National Center for Ecological Analysis and Synthesis 
- An information infrastructure for Vegetation Science. 

Break 

146 SHELINGOSKI, SUSAN1, RICHARD J. LEBLOND2 JON M. STUCKY1 and 
THOMAS R. WENTWORTH1. ’North Carolina State University and 2North 
Carolina Natural Heritage Program-Determining a target plant community for 
restoration of a historically significant savanna in Pender County, NC. 

147 REILLY, MATTHEW1, BRUCE ALLEN2, REBECCA SHARITZ2, and PETER 
HANNAH". Louisiana State University1, University of Georgia2, and 
University of Vermont3- The clonal habit and post-hurricane recruitment of 
pawpaw (Asimina triloba) in the old-growth bottomland hardwood forests of 
the Congaree Swamp National Monument. 

148 XI, MIN1, ROBERT K. PEET1, and DEAN L. URBAN2. ’The University of 
North Carolina at Chapel Hill and 2Duke University - Immediate impacts of 
Hurricane Fran on the structure of a North Carolina Piedmont forest. 

149 WEISENHORN, PAMELA B.1, LORETTA L. BATTAGLIA1 and BEVERLY S. 
COLLINS2. ’Louisiana State University and "University of Georgia, 
Savannah River Ecology Laboratory -Resource dynamics and Quercus 
michauxii recruitment in aging canopy gaps. 

150 WELTZIN, JAKE F.1, CHARLES A. PRICE2, and KRISTINE JOHNSON3. 
’University of Tennessee; "University of Arizona; 'US National Park Service. 
-Community-level response of pasture communities to restoration using 
native plant species. 

151 STALTER, RICHARD 1 and ERIC E. LAMONT2. ’St. John's University, 2 The 
New York Botanical Garden. The Vascular Flora of Jamaica Bay Wildlife 
Refuge, Long Island. New York 

152 ALLEN, BRUCE P. and REBECCA R. SHARITZ Savannah River Ecology 
Laboratory, University of Georgia, Athens - Post hurricane liana community 
dynamic in an old-growth floodplain forest. 
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Presiding: 

8:00 153 

8:15 154 

8:30 155 

8:45 156 

9:00 157 

9:15 158 

9:30 159 

9:45 160 

10:00 

10:15 161 

PLANT ECOLOGY 2 

Broyhill West 

Tom Wentworth, North Carolina State University 

FRANKLIN, MISTY A., JON M. STUCKY, THOMAS R. WENTWORTH, and 
CAVELL BROWNIE. North Carolina State University-Factors affecting seed 
production in natural populations of Lysimachia asperulifolia Poir. 
(Primulaceae), a rare, self-incompatible plant species. 

GREENBERG, CATHRYN H US Forest Service Southern Research 
Station-Fruit production in mature and recently harvested cove and upland 
hardwood forest of the southern Appalachians. 

KELLY, LISA A1, THOMAS R. WENTWORTH2, and CAVELL BROWNIE2. 
University of North Carolina at Pembroke and North Carolina State 
University-Effects of pine straw raking on population densities of lonqleaf 
pine seedlings. 

KENNEDY, AARON and GARY L. WALKER. Appalachian State University- 
The genetic architecture of populations of the Showy Lady's-Slipper orchid 
(Cypripedium regmae Walt.), in its glaciated and unqlaciated range. 

SELLARS, JON D. and CLAUDIA L. JOLLS. Department of biology, East 
Carolina University, Greenville, NC 27858-Remote sensing, GIS and 
statistical analyses of the habitat variables controlling seabeach amaranth, 
Amaranthus pumilus. 

WANG, WEI1, SCOTT FRANKLIN1 and GARY WEIN2. Department of 
Biology, the University of Memphis and Bechtel Savannah River Inc.— 
Temporal and spatial pattern of the perennial herb Trillium recurvatum. 

THOMASON, KENNETH T., ALVIN R. DIAMOND, and MICHAEL WOODS. 
Department of Biological and Environmental Sciences, Troy State University, 
Troy, AL 36082-Investigations of the reproductive biology of Warea 
sessilifolia Nash (Brassicaceae) in Alabama. 

WAGONER, CHRISTOPHER S„ ANDREW L. STICE, SCOTT L. 
STEWART, and LAWRENCE W. ZETTLER. Department of Biology, The 
Illinois College, Jacksonville, IL 62650- Seed propagation of Spiranthes 
cernua (L.) Rich. (Orchidaceae) using mycorrhizal fungi from two genera 
(Epulorhiza and Ceratorhiza). 

Break 

BATTAGLIA, LORETTA L.1, PETER R. MINCHIN1 and DAVIS W. 
PRITCHETT2. Louisiana State University' and University of Louisiana at 
Monroe2 -Natural reestablishment of bottomland hardwood forest on 
abandoned fields in the Lower Mississippi Alluvial Valley. 
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10:30 162 

10:45 163 

11:00 164 

Presiding: 

1:30 165 

1:45 166 

2:00 167 

2:15 168 

CONNER, WILLIAM, TOMMY SOCHA, HOLLIS ALLEN, and GENE 
HARDEE. Baruch Institute of Coastal Ecology and Forest Science, U.S. 
Army Corps of Engineers, Waterways Experiment Station, and Natural 
Resources Conservation Serviceo-Controllinq erosion on the Atlantic 
Intracoastal Waterway using plants. 

DICK, DAVID A. and FRANK S. GILLIAM. Marshall University - Spatial 
variability of biotic processes in soils of a second-order stream floodplain of 
West Virginia. 

ROMANO, SUSAN1, JAMES J ZACZEK2, SARA BAER3, and KARL 
WILLIARD4. Southern Illinois Universitv-Carbondale-Forest communities 
across a toposequence in a hydroloqically modified floodplain. 

AFTERNOON PAPER SESSIONS 

AQUATIC, WETLAND AND MARINE ECOLOGY 1 

Broyhill West 

Paradise, Christopher, Davidson College 

MORRIS, CHARLES C.1, PAUL M. STEWART1, and THOMAS P. SIMON2, 
'Troy State University and 2U.S. Fish and Wildlife Service -Development and 
validation of an index of biotic integrity for wadeable streams in the Alabama 
portion of the Choctawhatchee and Pea River watersheds (Coastal Plains 
ecoreqion) using fish communities. 

SAWYER, JAMES A.1, PAUL M. STEWART1, MICHAEL W. MULLEN1, and 
THOMAS P. SIMON2 'Troy State University and 2U.S. Fish and Wildlife 
Service - Influence of habitat, water quality, and land use on 
macroinvertebrate and fish assemblages of the Choctawhatchee-Pea 
watershed in Alabama (Coastal Plains Ecoreqion). 

BENNETT, HOLLY H.1, MICHAEL W. MULLEN1, PAUL M. STEWART1, E 
CLIFF WEBBER2 and JAMES A. SAWYER1. 'Troy State University and 
“Auburn University- Development of a macroinvertebrate index of community 
integrity (ICI) for the Choctawhatchee-Pea watershed. 

POWELL, JAMES, VERONICA LITTLE, NATHAN PEE, ANDREA WOLFE, 
and JAMES RAYBURN. Jacksonville State University—Environmental site 
assessments—including Chironomid bioassay, metal analysis, and nitrate 
presence detection—of three sites in Calhoun County, Alabama. 
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2:30 169 SAUTERER, ROGER, ROBIN CALLOWAY, CARLA HARPER, KAREN 

KENNEDY, AARON LEE, LATOSHA MILLER, CORINNE MILLINGTON, 

PRISCILLA WARD and JAMES RAYBURN. Jacksonville State University, 

AL- Inhibition of Xenopus embryonic growth as determined by the FETAX 

developmental toxicity assay using water and sediment extracts from Snow 

and Choccolocco Creeks is more pronounced at closer distances to the 

Monsanto plant in Anniston, AL, 

2:45 170 ROGERS, EMILY D.1, JULIE A. GIARDINA2, and DENNIS C. HANEY3. 

'Erskine College, Northwestern University, and Furman University-Factors 

affecting mortality and zinc uptake in the gills of freshwater fish 

3:00 Break 

3:15 171 BICKFORD, NATE and HANNIGAN, ROBYN. Arkansas State University - 

Investigation of nitrate pollution and the effects on fish community in the 

Spring River, AR 

3:30 172 LEES, BRITTA, JON M. STUCKY, and THOMAS R. WENTWORTH. North 

Carolina State University-Characterization of three Carolina Bays in Bladen 

County, North Carolina. 

3:45 173 WILLSON, JOHN D. and MICHAEL DORCAS. Davidson College- The 

effects of habitat disturbance on stream salamanders: implications for buffer 

zones and watershed management. 

4:00 174 PARADISE, CHRISTOPHER, MAURY GAGE, and AARON SPIVAK. 

Davidson College - Effects of land use on insect communities in headwater 

streams north of Charlotte, NC. 

4:15 175 LONG, JEANNIE and MARK SCHORR. Department of Biological and 

Environmental Sciences, University of Tennessee at Chattanooga, 

Chattanooga, TN 37403 - Effects of land use on biotic integrity in Ridge and 

Valiev streams in the Chattanooga metropolitan area, Tennessee-Georgia. 

4:30 176 SUTTER, ROBERT1, NATHAN RUDD1, KAREN GEISSINGER2, GWYNN 

CRICHTON1, and BRANDON SCARBOROUGH3. The Nature Conservancy, 

Maxim Technologies, Inc., and Appalachian State Universitv-Vegetational 

changes after the elimination of grazing in a Southern Blue Ridge wetlands 

4:45 177 GRAY, MARGARIT. Anderson College—Importance of Corbicula flumlnea in 

the trophic dynamics of the upper Savannah Basin. 
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ENVIRONMENTAL PERSPECTIVES OF BIOTECHNOLOGY 

IN FORESTRY SYSTEMS 

INTEGON 

Presiding: Virginia Tolbert, Oak Ridge National Laboratory 

1:30 178 BAILEY, CONNER, Department of Agricultural Economics & Rural Sociology 
Comer Hall Auburn University, Auburn, AL 38849-5406 Phone: (334) 844- 
5632/844-5639, cbailey@acesag.auburn.edu -Social/economic ramifications 
of forest biotechnology. 

1:45 179 DIFAZIO, STEPHEN, Environmental Sciences Division, Oak Ridge National 
Laboratory, Oak Ridge, TN 37831-6422, (865) 576-8148/576-9939, 
Steve.DiFazio@orst.edu - Assessing potential environmental impacts of 
genetically modified forest trees. 

2:00 180 RIEMENSCHNEIDER, DON, USDA Forest Service, North Central Research 
Station, Forestry Sciences Laboratory, 5985 Highway K, Rhinelander, Wl, 
(715) 362-1115/(715) 362-1166, driemenschneider@fs.fed.us - Demand for 
forest resources and the role of hybridization in meeting pulp, fiber, and 
energy needs from both stand and landscape perspectives. 

2:15 181 WIGLEY, T. BENTLY, National Council for Air and Stream Improvement, 
Inc., PO Box 340362, Clemson, SC 29634-0362, (864) 656-0840/656-5332, 
wigley@CLEMSON.EDU- Intensive forest management in the South and 
implications for biological diversity: an industry perspective. 

GENETICS, CELL AND MOLECULAR BIOLOGY 

JEFFERSON ROOM 

Presiding: Mary U. Connell, Appalachian State University 

1:30 182 FROEHLICH, LISA M.1, LORINDA K. ANDERSON2 and TERRY ASHLEY3. 
'Department of Biology, Appalachian State University, Boone, North 
Carolina 28605, ‘Department of Biology, Colorado State University, Fort 
Collins, Colorado 80523, and 'Department Of Genetics, Yale University 
School of Medicine, New Haven, Connecticut 06510.-Comparison of 
recombination in mouse oocytes and spermatocytes using the protein Mlh 1 

1:45 183 HUDSON, BETH ANNE and J.K. SHULL Appalachian State Universtiy- 
Homologous vs. non-homologous chromosome pairing in the interspecific lily 
hybrid Lilium X 'Black Beauty' with fluorescence in situ hybridization 

2:00 184 BECNEL, LAUREN and DWAYNE WISE. Department of Biology Mississippi 
State University, Starkeville, MS-Effect of caffeine analogs on the DNA 
replication checkpoint 
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2:15 185 RAMSDELL, CLIFTON, KELLY PRINCE, and ELIZABETH 
THAMES.University of South Carolina-Development of a whole genome 
radiation hybrid cell panel to map the Peromyscus mamculatus genome. 

2:30 186 BARTHET, MICHELLE M. and BRENDA S.J. WINKEL .Virginia Tech- 
Feedback regulation in the flavonoid pathway of Arabidopsis thallana. 

2:45 187 HERR, J. M., JR., TRENT H. SMITH, BETH A. KRIZEK, and VICKI B 
VANCE. Dept, Biological Sciences, University of South Carolina, Columbia, 
SC 29208 - Morphological features of a transgenic Arabidopsis thaliana line 
that expresses a viral suppressor of gene silencing. 

3:00 Break 

3:15 188 GREENE, DEVON A and DONALD R. BETTLER, JR. Berry College-A 
Molecular Analysis of Acer rubrum varieties, using RAPP. 

3:30 189 BROOKS III, S. CARROLL and ANDRE BENSADOUN. Brevard College and 
Cornell University-The development of general and adipocyte-specific 
knockout vectors and embryonic stem cell lines which have genetic 
alterations in the heparan-sulfate proteoglycan syndecan-4 in order to 
explore one of the potential molecular causes of obesity. 

3:45 190 DAVIS HAROLD III. Winthrop University-A modular screen for epidermal 
patterning mutants in Drosophila. 

4:00 191 REITHER, LAURA and DAVID R. ORVOS. Sweet Briar College, Virginia - 
Detection of and microbial resistance to triclosan in geographically-diverse 
wastewater samples. 

4:15 192 POLEK, SAMUEL and BENJIE BLAIR. Jacksonville State University-- 
Cloning of a cellulase gene from the cellulolytic anaerobe Eubacterium 
cellulosolvens 5494. 

4:30 193 HENSON, BRIAN J., LINDA E. WATSON, and SUSAN R. BARNIJM. Miami 
University Oxford, OH 45056 - Vertical descent of riifD in filamentous 
heterocystous cyanobacteria 

4:45 194 ALADDIN, RANDA K., JAMES R RAYBURN, BENJAMIN BLAIR, and MARK 
MEADE. Dept, of Biology, Jacksonville State University, Jacksonville, AL 
36265-Phloxine B's toxicity on Xenopus laevls using FETAX. 
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BERNHARDT ROOM 

83 

Presiding: 

1:30 195 

1:45 196 

2:00 197 

2:15 198 

2:30 199 

2:45 200 

3:00 

3:15 201 

Melody Flowers, Georgia Southern University 

Deborah Lai, Ohio University 

SMEDLEY, KRISTY, ALANA ANDERSON, CHARLES FAULKNER, JASON 
DOSS and SHARON PATTON. Department Of Comparative Medicine, 
University Of Tennessee College Of Veterinary Medicine, Knoxville, TN - 
Host susceptibility of fish and mice to Kiricephalus coarctatus 
(Pentastomida) from the eastern ribbon snake. 

CURRAN, STEPHEN, S.1, LINDA M. POTE2, D. TOMMY KING3, and 
ROBIN M. OVERSTREET1, ’The University of Southern Mississippi, 
Mississippi State University, and 'United States Department of Agriculture - 
Experimental exposure of the prodiplostomulum of Bolbophorus sp. 
(Trematoda: Bolbophoridae) from farm-raised catfish to the American white 
pelican, great blue heron, great egret, and double crested cormorant. 

GRIJALVA, MARIO J.1, MIGUEL PINTO2 and JAIME A. COSTALES1. 
Tropical Disease Institute, Biomedical Sciences Department, Ohio 

University, Athens, OH. ‘Biological Sciences Department, Catholic 
University, Quito, Ecuador - Isolation of Trypanosoma cruzi-like organisms 
from rodents and marsupials in the Coastal region of Ecuador. 

KAYES, STEPHEN, JENNIFER GRIFFIN, SARAH EASTMAN, CHARLES 
FLOYD, JOANNA McKINLEY, and FELICIA WILSON. The University of 
South Alabama - Early and acute response cytokine levels in sickle cell 
disease patients seropositive for Toxocara canis. 

LINDSAY, DAVID S., KALMIA E. KNEIL, and SUSAN S. SUMNER. 
Departments of Biomedical Sciences and Pathobiology and Food Science 
and Technology, Virginia Tech, Blacksburg, Virqinia-A novel model for 
predicting infectivity of Cyclospora cavetennensis oocysts on produce. 

McFARLING, JENNIFER P., ANNE M. ZAJAC, CHRISTINE C. DYKSTRA, 
and DAVID S. LINDSAY. Department of Biomedical Sciences and 
Pathobiology, Virginia Tech, Blacksburg, Virginia and Department of 
Pathobiology, Auburn University, Alabama - Canine leishmaniasis: 
Comparison of serological diagnostic techniques for an emerging zoonosis. 

Break 

SPENCER, JENNIFER A1, KELLYE S. BESSINGER1, DAVID S LINDSAY2, 
J.P. DUBEY1, and BYRON L. BLAGBURN1 'Auburn University, Auburn. AL. 
‘Virginia-Maryland Regional College of Veterinary Medicine, Blacksburg, VA. 
and, ’Parasite Biology, USDA, Beltsville, MD - The cotton rat, Siqmodon 
hlspidus, as an experimental model for Sarcocystis neurona. 
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3:30 202 

3:45 203 

4:00 204 

4:15 205 

4:30 206 

4:45 207 

Presiding: 

1:30 208 

1:45 209 

2:00 210 

BURTON1, G. BARRY, JAMIE M. BUTLER2, JENNIFER A. SPENCER2, and 
BYRON L. BLAGBURN2*. 'Northgate Small Animal Hospital, Collinsville, IL 
62234, ‘College of Veterinary Medicine, Auburn University, AL - Urinary 
capillariasis (Pearsonema feliscatl) in a male cat and a taxonomic review of 
feline urinary capillarids. 

SPENCER, JENNIFER A., CHRISTINE C. DYKSTRA, JOSEPH C. 
NEWTON, and BYRON L. BLAGBURN. College of Veterinary Medicine, 
Auburn University, AL - The qerbil (Meriones unqulculatus) as an 
experimental model for Neospora hughesl infection. 

TOLBERT, MARY KATHERINE and RENEE CARLETON. Berry College- 
Preliminary results: Survey of cats euthanized by animal control agencies in 
Northwest Georgia for Dlrofllaria immitis and intestinal nematode parasites. 

CARLETON, RENEE E. Berry College-Prevalence and distribution of 
Sarcocystis sp. in eagles and vultures in Florida. 

COLLINS, CHRISTA, CYNTHIA LITTLEJOHN, MARK MEADE and 
CHARLES OLANDER. Department of Biology, Jacksonville State University, 
Jacksonville, AL 36265.-Sublethal effects of Phloxine B on population 
growth kinetics and aerobic metabolic rates in Tetrahymena spp. 

MATHIAS, MIKE, BRIANNA BENNETT, and CHRIS HALL. Dept, of Biology, 
Berry College, Mount Berry, GA 30149-Prevalence of Capillaria spp. and 
Macracanthorhynchus Inqens in raccoons on the Berry College campus. 

PLANT ECOLOGY 3 

BROYHILL EAST 

Claudia Jolls, East Carolina Univesity 

HULL, JAMES C. Department of Biological Sciences, Towson University, 
Towson, MD 21252-Conservation status of Gentianopsis crinita (Frole.) Ma. 
(fringed gentian) at Soldiers Delight Natural Environmental Area, Maryland. 

JOLLS, CLAUDIA L., KAREN E. TRUEBLOOD, JON D. SELLARS, and 
CASS A. WIGENT. East Carolina University, Greenville, North Carolina- 
Elevation, plant size and seed set: aspects of the recovery of seabeach 
amaranth (Amaranthus pumilus) in North Carolina. 

JOLLS, CLAUDIA L. East Carolina University, Greenville, North Carolina—A 
review of recent knowledge of the population biology of rare herbaceous 
plants of forested eastern North America: conservation challenges. 
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2:30 
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3:00 

3:15 

3:30 

3:45 

4:00 

4:15 

4:30 

4:45 
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211 McRAE, CATHERINE A. and LAWRENCE S. BARDEN. Law Engineering 
and Environmental Services and University of North Carolina at Charlotte - 
Herbicidinq and girdling trees: two techniques for restoring a Piedmont 
prairie. 

212 MURRELL, Z. E„ M. MOORE, E. REINECKE, S. K. BRIGHT, and J. 
GRAHAM.Appalachian State University -Conservation of a high elevation 
rocky summit community in the Southern Appalachians 

213 JEFFRIES, STEPHANIE B., THOMAS R. WENTWORTH, and H. LEE 
ALLEN. North Carolina State University-Effects of site preparation and 
vegetation control on the plant community and successional dynamics of a 
managed pine plantation. 

Break 

214 DE SELM, HAL R. University of Tennessee-Continued studies of the forests 
of the Ridge and Valiev of Tennessee. 

215 GRAY1'2, JANET BRACEY*, THOMAS R. WENTWORTH2 and CAVELL 
BROWNIE.2 1XVIII Airborne Corps and Fort Bragg, Fort Bragg, NC 28310 
USA; 2North Carolina State University, Raleigh, NC 27695 USA -Rare 
vascular flora of the lonqleaf pine-wireqrass ecosystem: temporal responses 
to fire frequency and population size. 

216 KNEBEL, LARISSA1, THOMAS WENTWORTH1 and RAELEEN WILSON2. 
North Carolina State University and Wake Forest University School of 
Medicine-Resin flow responses to southern pine beetle infestation and fire 
in the Linville Gorge Wilderness of North Carolina. 

217 KRISEL, CAROLYN and MILES SILMAN. Wake Forest University - A test of 
the fire cycle hypothesis in a Western Amazonian bamboo forest. 

218 MORETZ, C. CRAIG and MILES R. SILMAN. Wake Forest University, North 
Carolina - Is Elliottia racemosa a fire dependent species? Historic records 
and current observations. 

219 RUFFNER, C.M. and M B. DAVIS. Department of Forestry, Southern Illinois 
University, Carbondale-Assessinq the effects of prescribed burning on 
understorv vegetation in forests of Southern Illinois. 

220 SCHMALZER, PAUL A.1, TAMMY E. FOSTER1, SHANNON R. TUREK2, 
and COLLEEN A. DUNLEVY2 Dynamac Corporation, RECON. and Kimley- 
Horn & Associates-Dynamics of openings in Florida oak-saw palmetto scrub 
created by intense localized burning. 
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Presiding: 

8:00 221 

8:15 222 

8:30 223 

8:45 224 

9:00 225 

9:15 226 

9:30 227 

9:45 228 

FRIDAY MORNING PAPER SESSIONS 

AQUATIC, WETLAND and MARINE ECOLOGY 2 

BROYHILL WEST 

Frank Romano, Jacksonville State University 

GEORGE, ROBERT Y. University of North Carolina at Wilmington - 
Conservation of coral reefs off southeastern United States as marine 
reserves. 

CAISON, ERIC and ROBERT GEORGE. Impact of golf course on juvenile 
and adult mud fiddler crab Uca minax in Cape Fear River Delta. 

CUMBEE, JOSHUA and ROBERT GEORGE. University of North Carolina at 
Wilmington, Wilmington, N.C. 28403. Impact of golf course on adult blue 
crab Callmectes sapidus population density in Cape Fear River delta. 

OLANDER, JOSHUA, KRISTINA GRIEBELING, CORINNE MILLINGTON, 
MICHELLE O'DELL, SAMUEL POLEK, JAMES POWELL, HEATHER 
REGER, CANDICE ROBERTSON, MARK MEADE and FRANK ROMANO. 
Jacksonville State University-Chronic effects of nitrite on the respiratory 
physiology of post-larval prawn, Macrobrachium rosenberqii. 

DAFOE, ROBERT C. and FRANK A. ROMANO, III. Department of Biology, 
Jacksonville State University, Jacksonville, AL 36265 - A preliminary 
analysis of a marine meiofauna survey from Sand Island, AL. 

LANDERS, STEPHEN C.1, SCOTT W. PHIPPS2, and CAROLYN D. 
BEECH 'Department of Biological and Environmental Sciences, Troy State 
University, "Weeks Bay National Estuarine Research Reserve, and 
"Alabama Department of Environmental Management-Sessile protozoan 
colonization of substrates in Weeks Bay, Alabama. 

MATTHEWS, SHONETTE and MURTY S. KAMBHAMPATI. Southern 
University at New Orleans, New Orleans-Acute toxicological studies of 
copper on brine shrimp (Artemia spp.) 

WILLIAMS, TANYA and MURTY S. KAMBHAMPATI Southern University at 
New Orleans, New Orleans- Acute toxicological studies of cadmium on brine 
shrimp (Artemia spp.) 

10:00 Break 
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10:15 229 

10:30 230 

10:45 231 

11:00 232 

11:15 233 

Presiding: 

8:00 234 

8:15 235 

8:30 236 

8:45 237 

PAI, ASWINI and BRIAN C. MCCARTHY. Department of Environmental and 
Plant Biology, Ohio University -Seed germination in Acorus calamus L. 
(Acoraceae) a perennial wetland macrophyte. 

OPDYKE, MATTHEW R., DANIEL P. COUGHLIN, REBECCA R. SHARITZ, 
and BEVERLY S. COLLINS. Savannah River Ecology Laboratory, University 
of Georgia, Aiken, SC 29802-Elemental composition in aquatic macrophytes 
from a constructed treatment wetland. 

SPANJER, GENEVIEVE R. and MARTIN CIPOLLINI. Berry College- The 
relationship between water chemistry and presence of troqlobitic crayfish in 
Tennessee, Alabama, and Georgia caves. 

GASS, CARRIE B. Appalachian State University—Temporal diversity of 
bacterial populations during initial colonization of substrate. 

RABORN, SCOTT W., and HAROLD L. SCHRAMM, JR. Nothwestern State 
University and Mississippi State University -Fish assemblage response to 
recent mitigation of a channelized warmwater stream. 

INVERTEBRATE ZOOLOGY 

JEFFERSON ROOM 

Richard Henson, Appalachian State University 

ASIKE, CHUKA N., RICHARD M. DUFFIELD, Dept. Biology, Howard 
University, Washington, D.C. 20059.-Novel occurrence of mites (Acarina) 
and copepods (Crustacea) in bladders of the bladderwort, Utricularia biflora 
Lam. (Lentibulariaceae) 

FET, VICTOR1, MICHAEL E. SOLEGLAD2, MATT C. ESTEP3, RICHARD N. 
HENSON3, MARY U. CONNELL3, KAREN BOST3, MARK D. BARKER1, and 
MATT GRAHAM1. Marshall University1, Borrego Springs2, California and 
Appalachian State University2, - Preliminary analysis of 16S rRNA gene in 
the North American Vaejovidae (Arachnida: Scorpiones). 

BOST, KAREN C., RICHARD N. HENSON, and MARY U CONNELL 
Appalachian State University-Molecular comparisons of scorpion species 
groups from the genus Vaejovis (Family Vaejovidae) using a 500 base pair 
seguence of mitochondrial 16S rDNA. 

ESTEP, M.C., M.U. CONNELL, R.N HENSON, and Z.E MURRELL 
Appalachian State University—Surfing the sand dunes: Phylogeography of a 
desert scorpion. 
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9:00 

9:15 

9:30 

9:45 

10:00 

10:15 

10:30 

10:45 

11:00 

11:15 

238 JOHNSON, C M., M.C. ESTEP, and R.N HENSON. Appalachian State 
University.-Ecological survey of scorpions in Big Bend National Park, 
Texas: Preview of community structure. 

239 SWART, CHARLES, B. E. FELGENHAUER, and L. E. DEATON. 
Department of Biology, Univesity of Louisiana at Lafayette, Lafayette, LA, 
70504-Structure and function of the salivary gland in the predaceous aquatic 
hemipteran, Belostoma lutarium 

240 STEVENS, JOSEPH A., DARCIE J. DENNIS, and LAWRENCE W. 
ZETTLER. Department of Biology, The Illinois College, Jacksonville, IL 
62650- A survey of the dragonflies (Odonata: Anisoptera) of Lincoln's New 
Salem State Historic Site, Menard Co., Illinois. 

241 CHAPMAN, ELAINE S., PATRICK RHOADES, and MICKEY CHABAK. 
Department of Biology, The Illinois College, Jacksonville, IL 62650- Tick 
retrieval suit allows collection of larvae of Ambylomma americanum and 
Dermacentor variabilis. 

Break 

242 LALLI, PETER N., MARGARET A. GOODMAN and JAY A. YODER. 
Department of Biology, Wittenberg University, Springfield, OH 45501. 
Identification of fecal allergens in the Madagascar hissing-cockroach. 

243 JUSTICE, TERESA C. and T. LAMB. East Carolina 
University-Phylogeography of the Florida sand cockroach across Florida's 
ancient sand ridges. 

244 YODER, JAY A. Department of Biology, Wittenberg University, Springfield, 
OH 45501. Compounds identified in a tick defense secretion that function as 
fire ant repellents. 

245 ROGERS, CONSTANCE L. University of North Carolina at Charlotte- 
Calcification in the planula and polyp of a marine hydrozoan. 

246 YOUNG, JAMES A. J. and FRANK A. ROMANO, III. Department of Biology, 
Jacksonville State University, Jacksonville, AL 36265 - An analysis of an 
annual marine meiofauna survey from Dauphin Island, AL. 
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BERNHARDT ROOM 

89 

Presiding: 

10:00 247 

10:15 248 

10:30 249 

10:45 250 

11:00 251 

11:15 252 

11:30 253 

11:45 254 

Presiding: 

8:00 255 

Michael Land, Northwestern State University 

CAYTON, JEREMY W. and CHARLES C. SOMERVILLE. Department of 

Biological Sciences, Marshall University - Biodegradation of chlorinated 

ethenes in a serial reactor system. 

SPRATT, H. G., JR., and B. N. CAMPBELL. Dept, of Biological and 

Environmental Sciences, University of Tennessee at Chattanooga—Impacts 

of clear-cutting and selective cutting on carbon and sulfur pools in surface 

soils five years post harvest. 

FARMER, BRADLEY, BENJAMIN BEACH and MICHAEL LAND. 

Northwestern State University-E. coli Q-157:H7 survival in a soil column of 

varying organic matter concentrations. 

ZERINGUE, R. MATHERNE, R. and BOOPATHY, R. Department of 

Biological Sciences, Nicholls State University, Thibodaux, Louisiana - 

Anaerobic degradation oil spill under mixed electron acceptor conditions. 

MARKHAM, CORY and MICHAEL LAND. Northwestern State University- 

Escherichia coli Q-157:H7 adhesion to seedling in infected soils. 

GHOOCHAN, NARIMAN, SEAN ELLERMEYER, and J. D. HENDRIX 

Kennesaw State University - Empirical testing of mathematical models for 

continuous bacterial culture. 

LaFONT, D. ROBICHAUX, M. and BOOPATHY, R. Department of 

BiologicaPSciences, Nicholls State University, Thibodaux, Louisiana - 

Presence of sulfate-reducing bacteria in patients with type IV periodontal 

pocket 

TATUM, TATIANA, BENJIE BLAIR, TIFFANY BOHLMANN, and COLE 

BENTON. Jacksonville State University—Comparisons of etching patterns 

by various bacteria on samples of synthetic plastics and chitin. 

PLANT ECOLOGY 4 

BROYHILL EAST 

Susan Marks, Winthrop University 

MARKS, SUSAN J. Winthrop University Temperature effects on carbon 

exchange rates in tall fescue infected by a fungal endophyte. 
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8:15 

8:30 

8:45 

9:00 

9:15 

9:30 

9:45 

10:00 

10:15 

10:30 

10:45 

256 SHARMA, G. K. and CHRISTIE JONES. The University of Tennessee at 

Martin-Cuticular dynamics in disjunct populations of Trifolium repens. 

257 HANCOCK, THOMAS E. and WILLIAM K SMITH. Wake Forest University- 

Comparisons of the ecophysioloqy of Amaranthus pumilus Raf., Cakile 
edentula (Bigelow) Hooker, and Hydrocotyle bonariensis Lam, on a North 

Carolina barrier island. 

258 HORTON1, JONATHAN L., ERIK T. NILSEN1, ORSON K. MILLER1, JOHN 

F. WALKER1, COLIN BEIER1, and BARTON D. CLINTON2. 1 Virginia 

Polytechnic Institute & State University, 2 U S. Forest Service- Probing the 

mechanisms by which subcanopy evergreen shrubs inhibit tree seedling 

recruitment. 

259 DAY, FRANK P., ALISHA L. PAGEL, CARMONY L HARTWIG, BRANDON 

T HERBERT, and JOHN J. DILUSTRO. Dept Biological Sciences, Old 

Dominion University, Norfolk, VA 23529-Response of roots to 5 years of 

exposure to elevated atmospheric CO? in an oak-scrub ecosystem in central 

Florida. 

260 GIBSON, SANDY P„ CHARLES C. MORRIS, ANNA HOVSEPYAN and 

SIGURDUR GREIPSSON. Troy State University -Atmospheric deposition of 

lead in Troy, Alabama using lichens as bioindicators. 

261 MAY1, JEFFREY D., FRANK S. GILLIAM1, SHANE WELLS1, and MARY 

BETH ADAMS2. 'Marshall University, Huntington, WV, and 2USDA Forest 

Service, Parsons, WV, USA -Interrelationships between foliar nutrient 

dynamics and soil nitrogen fluxes in a nitrogen-saturated forest ecosystem. 

262 MacFALL, JANET. Elon University—Aluminum tolerance in mycorrhizal and 

non-mycorrhizal loblolly pines. 

Break 

263 TRIPLER, C.E., MARGARET M. CARREIRO, T. L. E. TRAMMELL. U. of 

Louisville -Soil nitrogen dynamics along an urban-rural gradient in Louisville, 

Kentucky. 

264 ALLEN, PHILIP B.1, JAKE F. WELTZIN1, and PAUL J. HANSON2 University 

of Tennessee and Oak Ridge National Laboratory -Effects of changing 

precipitation regimes on native tree recruitment, survival, and composition in 

an upland oak forest in east Tennessee, U.S.A. 

265 ELY, JOSEPH S. and DAVID J GIBSON. Southern Illinois University at 

Carbondale-The effect of management on population dynamics of core, 

intermediate, and satellite species. 
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11:00 266 

Presiding: 

8:00 267 

8:05 268 

8:30 269 

8:55 270 

9:20 271 

9:45 272 

10:00 

10:15 273 

10:40 274 

VANDERMAST, DAVID B. University of North Carolina - Chapel Hill-Effects 

of an introduced pathogen in a monodominant forest: beech bark disease in 

high-elevation beech forests of Great Smoky Mountains National Park. 

REGIONAL PARTNERSHIPS FOR ECOSYSTEM 

RESEARCH AND MANAGEMENT 

TRILLIUM NORTH 

Beverly Collins, Savannah River Ecology Laboratory 

COLLINS, BEVERLY. Savannah River Ecology Laboratory C Symposium: A 

regional perspective - partnerships for ecosystem research and 

management in the Southeast. 

SHARITZ, REBECCA R. and BEVERLY S. COLLINS. Savannah River 

Ecology Laboratory-Public lands and challenges for regional ecosystem 

management. 

SUTTER, ROBERT and DORIA GORDON. The Nature Conservancy-A 

framework for conservation partnerships: an example from Eglin Air Force 

Base 

HIERS, J. KEVIN, STEPHEN C. LAINE, THERESA L. HOGAN, and 

RICHARD W. McWHITE. Eglin Air Force Base Natural Resource Branch- 

Developing ecosystem management tools for landscape-scale monitoring 

and management challenges. 

TUBERVILLE , TRACEY D.1, MICHAEL E. DORCAS2, SHANE LINDSAY1 

and J. WHITFIELD GIBBONS1. Savannah River Ecology Laboratory1 and 

Davidson College2-Herpetological inventories of the southeast coastal 

network National Parks. 

JOHNSON, RHETT, DEAN GJERSTAD, MARK HAINDS, and JOHN 

McGUIRE. Auburn University-The Longleaf Alliance: Restoring an 

Ecosystem Through a Regional Partnership 

Break 

VAN SICKLE, CHARLES. Southern Appalachian Man and the Biosphere 

Foundation-The Southern Appalachian Assessment: An exercise in 

interagency cooperation. 

LOZAR, ROBERT C. Ecological Processes Systems Branch Engineering 

Research and Development Center, Champaign IL- Fall Line Ecoreqional 

Data Development 

11:05 COLLINS, BEVERLY-Discussion and Summary 
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Presiding: 

8:00 275 

8:15 276 

8:30 277 

8:45 278 

9:00 279 

9:15 280 

9:30 281 

9:45 282 

TEACHING BIOLOGY 

BURRIS ROOM 

James Rayburn, Jacksonville State University 

ADEGBOYE1, DAVID S., MURTY S. KAMPHAMPATI1, LISA R. MIMS1, 

LAURA M. HARDESTER1, DENISE CHARBONNET1, MATTHEW 

CAUSEY1, and MARY CLANCY2. Southern University at New Orleans', and 

University of New Orleans2. Case study of molecular biology course 

development at Southern University at New Orleans 

KAMBHAPATI, MURTY S., HENRY HARDY, DAVID S. ADEGBOYE. 

RICHARD COSBY, and LISA MIMS. Southern University at New Orleans, 

New Orleans-lnteqration of technology into the biology curriculum at 

Southern University at New Orleans. 

ODOM, C. BRIAN Wingate University- Applications of digital imaging in the 

undergraduate laboratory. 

MEADE, MARK and JAMES RAYBURN. Jacksonville State University— 

Computer-based physiology activities for pre-health professional 

undergraduate labs. 

BLAIR, BENJIE G. and GEORGE R. CLINE. Jacksonville State University - 

Teaching critical thinking: Student evaluation of peer grant proposals. 

TANKERSLEY, RICHARD A., MARK B. BUSH, JOHN G. MORRIS, RALPH 

G. TURINGAN, and THOMAS J. MARCINKOWSKI. Florida Institute of 

Technology. -Teaching investigative discovery in the ecological sciences 

(TIDES program): transitioning from “cookbook science" to inquiry-based 

learning. 

RAYBURN, JAMES R. Department of Biology, Jacksonville State University 

- Teaching an Environmental Assessment class as a Method of Inquiry. 

WISE, DWAYNE A. Mississippi State University, Starkeville, MS -- The 

Advanced Placement Biology Examination: Its Goals and Results. 
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Presiding: 

1:30 283 

1:45 284 

2:00 285 

2:15 286 

2:30 287 

2:45 288 

3:00 

3:15 289 

3:30 290 

3:45 291 

FRIDAY AFTERNOON PAPER SESSIONS 

ANIMAL ECOLOGY 

BERNHARDT ROOM 

Jeff Camper, Francis Marion University 

SEAGLE, STEVEN W.1 and BRIAN R. STURTEVANT2. University of 

Maryland Center for Environmental Science1 and USDA Forest Service2 - 

Bottom-up determination of forest-floor invertebrate biomass and ovenbird 

(Seiurus aurocapillus) reproductive success in central Appalachian forest 

landscapes. 

PLESZEWSKI, ROBERT J„ and RAY S. WILLIAMS. Appalachian State 

University-Analysis of cliff-face microarthropod communities. 

JEYASINGH, PUNIDAN and CLAIRE FULLER. Department of Biology, 

Murray State University - Distribution and fitness of Nasutitermes acajutlae 
(Isoptera: Termitidae) on St. John, US Virgin Islands. 

POLEK, SAMUEL, JOHN MOSER, BENJIE BLAIR, MIJITABA HAMISSOU, 

MARK MEADE and FRANK ROMANO. Jacksonville State University-A 

phylogenetic study of the olive nerite, Neritina usnea, using RFLP analysis. 

SCHWARTZ, FRANK J. Institute of Marine Sciences, University of North 

Carolina - Forget about shark attacks, a new danger lurks. 

ELKIN, KIMBERLY A. Southern Illinois University at Carbondale-Habitat, 

distribution, and reproduction of Etheostorna crossopterum, the fringed 

darter, in the Cache River basin, Illinois. 

Break 

GRIEBELING, KRISTINA, RYAN SHURETTE, GEORGE R. CLINE, and 

JAMES R. RAYBURN.Jacksonville State University, Alabama—The 

developmental toxicity of commercial formulations of Roundup and Diazinon 

using frog embryos. 

RIDDLE, JASON D. and MATTHEW P. ROWE. Appalachian State 

University- Short-term Effects of Wildfire on Breeding Bird Communities in 

Southern Appalachian Old-growth/pre-settlement Forests. 

LLEWELLYN, JEFFREY B. Ecology Program, Brevard College, Brevard, NC 

28712-Late morning counts of bird species, Beaver Lake Bird Sanctuary, 

Asheville, NC. 
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4:00 292 

4:15 293 

Presiding: 

1:30 294 

1:45 295 

2:00 296 

2:15 297 

2:30 298 

2:45 299 

Presiding: 

1:30 300 

SIPE, TAVIS W. and ROBERT A. BROWNE. Wake Forest University - 

Geographic population structure and gene flow in shrews (Insectivora: 

Soricidae) of the southern Appalachians. 

WILLIAMS, RAY and AMY OLESZEK. Appalachian State University, Boone, 

NO -Elevated night temperature affects Manduca sexta fed diets varying in 

nitrogen and rutin. 

ICHTHYOLOGY 

NORTHWESTERN ROOM 

Tom Kozel, Anderson College 

BILLINGTON, NEIL1, BILL GARDNER2, and MIKE RUGGLES2.Troy State 

University1 and Montana Department of Fish Wildlife and Parks2 -Use of 

protein electrophoresis to detect hybridization and introgression between 

sauger and walleye in Montana. 

POOLE, BARTON R. and EDWARD F. MENHINICK University of North 

Carolina at Charlotte-Computerized comparisons of the freshwater fishes of 

the Carolinas. 

LANG, NICHOLAS J. and RICHARD L. MAYDEN.Saint Louis University— 

Defining proper conservation units within the federally threatened yellowfin 

Madtom, Noturus flavipinnis. 

ROBERTSON, CANDICE, MARK MEADE, and SAMUEL POLEK. 

Jacksonville State University-Phylogenetic relationship among Cyprinella 
populations in Northeast Alabama. 

BEACHUM. COLLIN and REX STRANGE, Southeast Missouri State 

University - Morphological variation in six populations of Phoxinus 
erythrogaster, using relative warp analysis 

MENHINICK, EDWARD F.University of North Carolina at Charlotte - 

Progress report on the Carolina Freshwater Fishes Polyclave Project. 

PLANT ECOLOGY 5 

TRILLIUM NORTH 

David Jones, University of Florida 

BROWN, REBECCA and ROBERT PEET. University of North Carolina at 

Chapel Hill. Diversity and invasibility in southern Appalachian plant 

communities. 
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1:45 301 BELOTE, R. TRAVIS , JAKE F. WELTZIN1, and RICHARD J. NORBY . 

Department of Ecology and Evolutionary Biology University of Tennessee 

Knoxville, TN 37996 and Oak Ridge National Laboratory Oak Ridge, TN 

37831-What are the effects of elevated CO? on a plant community 

dominated by two invasive plants? 

2:00 302 COLE, PATRICE G. and JAKE F. WELTZIN. The University of Tennessee, 

Knoxville-Demonstration of a liqht/water trade-off in the non-native, invasive 

grass, Microstegium vimineum. 

2:15 303 THOMAS, LEIGH M. and JAKE F. WELTZIN. University of Tennessee- 

Proximate and ultimate constraints on biological invasions. 

2:30 304 BASINGER, MARK. Barton College-Effect of herbicides on bulbil 

germination and growth in the invasive vine Chinese yam (Dioscorea 
oppositifolia L.). 

2:45 305 CALL, LARA and ERIK T. NILSEN. Virginia Polytechnic Institute and State 

University, Blacksburg - Analysis of interspecific and intraspecific 

interactions between the invasive exotic Ailanthus altissima (Mill 

and the native Robinla pseudoacacia L 

Swingle 

3:00 Break 

3:15 306 McMILLAN, BRETT A. Old Dominion University and University of Florida - 

Tradescantia fluminensis, an exotic, invasive species in Florida's mesic 

hardwood forests. 

3:30 307 CHERRY, JULIA and LAURA GOUGH. University of Alabama—The effects 

of herbivory on the growth and production of Nymphaea odorata. 

3:45 308 CIPOLLINI, MARTIN1, PAUL BANKO2, GARY BRETON1, ERIC PAULK1, 

MICHAEL WINK3, and IDO IZHAKI4. 'Berry College, U S. Geological 

Survey, 3Universitat Heidelberg and 4University of Haifa at Oranim-Seed 

chemistry of Sophora chrysophylla (mamane) in relation to the diet of the 

specialist seed predator Loxioides bailleui (palila) in Hawai'i. 

4:00 309 JONES, DAVID A. University of Florida -Long-term studies of populations of 

cyanogenic plants. 

4:15 310 JONES, DAVID A.University of Florida -The plant species polymorphic for 

cyanogenesis are all polyploid. 

4:30 311 PETERSEN, RAYMOND L., JACQUELINE NAGAWA, EHI OSEMOBOR. 

TONYA WELBON, and LAYFAYETTE FREDERICK Howard University - 

The role of diptera larvae in controlling algal blooms in Sarracenia purpurea 
pitchers. 
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4:45 312 

Presiding: 

1:30 313 

1:45 314 

2:00 315 

2:15 316 

2:30 317 

2:45 318 

3:00 

3:15 319 

3:30 320 

WYATT, JULIE and MILES SILMAN. Wake Forest University-Seed 

predation and tropical forest communities: the critical role of large mammals. 

PLANT SYSTEMATICS 

BROYHILL WEST 

Pat Cox, University of Tennessee, Knoxville 

BOWMAN, KEITH C. and DAVID K. SMITH. University of Tennessee - 

Bryoflora of Fall Creek Falls State Park (FCFSP), Van Buren and Bledsoe 

Counties, TN. 

BUDKE, JESSICA M., R. JAMES HICKEY, and KERRY D. HEAFNER. 

Department of Botany, Miami University, Oxford, Ohio. 45056— 

Morphological characterization of North America’s first octoploid quillwort. 

HEAFNER, KERRY D., R. JAMES HICKEY, and LINDA E. WATSON. 

Department of Botany, Miami University, Oxford, Ohio 45056- 

Systematicstudies of the Isoetes metanopoda Gay & Durieu assemblage: 

insights from allozyme data. 

COX, PATRICIA B. Department of Botany, University of Tennessee, 

Knoxville TN 37996-1100 U S.A—A re-evaluation of the pteridophyte flora in 

the Great Smoky Mountains National Park. 

BARKER. MICHAEL S., and WARREN D. HAUK. Miami University and 

Denison University-An evaluation of Sceptridlum dissectum and S. 

oneidense (Ophioqlossaceae) using ISSR markers: implications for 

Sceptrdlum species circumscriptions. 

EVANS, DAN and AMY KOKESH. Herbarium, Marshall University and West 

Virginia Department of Health and Human Resources-Riparian habitat 

assessment and vascular plant survey of the Great Kanawha River, RC 

Byrd, Winfield, Marmet and London Pools, River Mile 0.0 to 90.6. 

Break 

JONES, RONALD L, Eastern Kentucky University-Vegetation and floristic 

overview of Costa Rica. 

KEENER, BRIAN R., ROBERT R HAYNES, CHARLOTTE LINDQVIST, and 

VICTOR A. ALBERT, The University of Alabama -Molecular svstematics of 

Sagittaria (Alismataceae). 
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3:45 321 WECKMAN, TIMOTHY J. Eastern Kentucky University-Reinstatement of 

Viburnum ozarkense Ashe: A taxon of the Ouachita and Ozark mountains of 

Arkansas, Missouri and Oklahoma. 

4:00 322 LICKEY, EDGAR B., KAREN W. HUGHES, and RONALD H. PETERSEN. 

Department of Botany, University of Tennessee, Knoxville, TN 37871- 

Svstematic studies toward a monograph of Clavicorona Doty and Artomyces 
Julich. 

4:15 323 PADGETT, JAMES E. and ZACK E. MURRELL. Appalachian State 

University -Phylogeographic and ecological analyses of the Hexastylis 
naniflora, H. minor, and H. heterophylla complex. 

4:30 324 SHAW, JOEY and RANDALL SMALL. University of Tennessee - A 

preliminary phylogeny of Prunus section Prunocerasus (Rosaceae). 

Obituary 

George Bowyer Rossbach 

One of West Virginia's finest botanists, George Bowyer Rossbach, passed away 

on January 24, 2002, at the age of 91. He joined the faculty of West Virginia 

Wesleyan College in 1949 with a B.S. degree from Harvard University and a 

Ph.D. from Stanford University. He was the typical biologist of his era, able to 

teach almost anything from comparative anatomy to plant systematics. But his 

first love was collecting and identifying plants. Although most of his specimens 

were from West Virginia and Maine, he collected from all around the globe-from 

Alaska, Canada, Mexico, Puerto Rico, the Galapagos, the Bahamas, the 

Carolinas, even Labrador as recently as the summer of 2000! Housing over 

30,000 specimens, including many swaps with other herbaria, Wesleyan's 

herbarium, listed with the international registry of herbaria, was named in his 

honor the George B. Rossbach Herbarium. George typically collected three 

plants per collection, keeping one at Wesleyan (WVW) and sending the others to 

the herbaria of West Virginia University, the University of Maine, Orono, or to the 

Royal Herbarium of Canada in Ottawa. George taught at Wesleyan until his 

retirement in 1977. After spending several years of his retirement in Camden, 

Maine, he returned to Buckhannon for his remaining years where he continued 

leading field trips and ate his meals with students in the campus dining hall. 

Always ready to go on a field trip anywhere, anytime, he cared a great deal about 

conservation of West Virginia's special places and contributed in an invaluable 

way to our knowledge of West Virginia's flora. He will be greatly missed. 

Katharine B. Gregg, Professor of Biology, West Virginia Wesleyan College. 59 

College Avenue, Buckhannon, WV 26201 
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ABSTRACTS 

1 KHAN, RITINDRA, IAN LAWN, JUSTINE BECKER, and ANDREA CROWTHER. 

Department of Biology, Armstrong Atlantic State University, Savannah, GA., 

Department of Parasitology, University of Queensland, Brisbane, Australia-Spatial 

partitioning of sea anemone host by three crustacean symbionts. 

Field distributions of three anemoneshrimps, Periclimenes holtuisi, P. brevicarpalis, and 

Thor amboinensis were conducted in Moreton Bay (Queensland, Australia), and their 

spatial partitioning patterns on the sea anemone Stichodactyla haddoni were investigated 

in the laboratory. Of the 85% colonized anemones (n=20), 70% harbored P. holthuisi, 
which accounted for 71% of all crustaceans (average 3.2/host). About 25% anemones 

sheltered P. brevicarpalis and 20% had T. amboinensis, both averaged 2 shrimp per host. 

We inferred that the shrimp population in the field was not space-limited because not all 

anemones were colonized. There was no correlation between anemone size and numbers 

and types of shrimp. Crustacean distributional patterns were analyzed on anemones that 

were partitioned into five zones: mouth, inner tentacle, outer tentacle, upper column, and 

lower column. Regardless of species, all shrimps chose outer tentacles of S. haddoni in 

significantly greater numbers (>40%) over other zones during daytime. This may be 

attributed to their feeding practices as these crustaceans clipped and ate parts of 

anemone’s outer tentacles and mucus. We observed P holthuisi on S. haddoni for 48 h 

and found these crustaceans to temporally partition their anemone hosts. At night when 

anemones folded their tentacles, shrimp individuals moved in significant numbers from the 

outer tentacle region either to the underlying column or off the anemone. Shrimp returned 

to the tentacles during daytime when anemones opened their tentacles. Thus, partitioning 

of host resource by crustacean symbionts depends on food and anemone’s diurnal 

behavior. 

2 MILLER, SAMARA N., THOMAS J. METCALF, LINDSAY ARNOLD, ARIANNA 

BRUNO, PATRICK C. DOHERTY, WILL E. SMITH, and DARRELL MOORE, East 

Tennessee State University-Acquisition of time-memory in the honey bee. 

Forager honey bees make precise associations between the presence of food and the 

time of day. This time-sense (or foraging rhythm) is controlled by a continuously consulted 

circadian clock that allows the bee to anticipate the times of maximal nectar secretion in 

flowers. The mechanism whereby the time-memory becomes established is not known. 

Two major hypotheses have been proposed: the time-sense is (1) a learned association 

between time and food or (2) a result of entrainment of the circadian clock system by the 

feeding schedule. If the learning hypothesis is true, one would predict that the accuracy of 

the forager bee’s visits with respect to time should improve as the number of 

reinforcements increase during the training. To test the relationship between number of 

reinforcements and the accuracy of the time-sense, we conducted a series of experiments 

in which naive test bees were recruited by foragers already experienced at the training 

station. The new recruits were individually marked upon arrival at the training site, allowing 

us to track the exact number and timing of rewarded visits (reinforcements) to the food. 

Our results indicate that there is no correlation between the number of reinforcements and 

the time-accuracy of visits to the training station on unrewarded test days However, 

foragers receiving two days of training at a fixed time of day were more accurate than 

those with just one day of training. The establishment of the honey bee time-sense may 

involve a comparison of reward phases over consecutive days but is not influenced by the 

number of reinforcements within each reward phase. 
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3 THOMPSON, KELLY, BRANDON SCARBOROUGH and MICHAEL 

WINDELSPECHT. Appalachian State University, Boone, NC 28608- Evidence of 

non-random mating between Drosophila field and lab stocks. 

The role of courtship behavior in the mating ritual of Drosophila species has been shown 

to include the use of wing-vibrations and pheromones. Previous studies have 

demonstrated that females of lab-derived wing-mutations preferentially choose males with 

the same wing mutation over laboratory wild-type flies. However, the data presented here 

indicate that given the choice between males and of mutated populations and wild-type 

males from recently derived field populations, females will consistently choose field males. 

An analysis of cuticle hydrocarbons, containing known pheromone compounds, indicates 

a strong difference between lab and field populations, suggesting that field and lab 

populations may have derived differential mating strategies. 

4 ALDRIDGE, AMANDA C. and J. K. SHULL. Appalachian State University-Female 

mate preference in vestigial stocks of Drosophila melanoqaster. Is this a mixed 

population? 

Courtship behavior in Drosophila melanogaster has been well documented. Many factors 

are known to be involved, including the male courtship song, thought to be one of the key 

elements in Drosophila courtship. It is composed of a series of wing vibrations that 

promote species recognition and arouse the female. Therefore, one would expect males 

with wild type wings to have an advantage over males with mutated wings at courting 

females. However, recent experiments indicate that vestigial winged females show no 

preference between Oregon-R wild type males and vestigial winged males. This could be 

interpreted in two ways: I.The preference is due to a mixed population whereby half of the 

females are choosing wild type, while the others choose vestigial, implying a simple 

genetic basis for choice, or 2. Each female is looking at different cues and making a 

choice between them. In order to determine whether preference is due to a mixed 

population or a choice between conflicting cues, we attempted to select for a pure- 

breeding stock of vestigial females that always choose vestigial males. Vestigial females 

were given a choice of Oregon-R wild type and vestigial winged males. Female offspring 

from females choosing vestigial males were given the choice of their vestigial winged male 

siblings and Oregon-R wild type. This was carried out to six generations. We found that 

after six generations, there was still no preference for wild type or vestigial, indicating that 

the females are probably making a choice based on conflicting cues in the wild type and 

vestigial winged stocks. 

5 ALLEN, ANDREA R. Bowie State University, Department of Natural Sciences- 

Proplythiouracil Treatment on the Olfactory Epithelium and the Expression of GAP 

43/OMP 

Propylthiouracil (PTU) is an anti-thyroid drug that is widely used to treat hyperthyroidism. 

A reported side effect of this drug is impairment of the olfactory function in both humans 

and mice. Understanding the biochemical mechanism by which olfactory function is 

impaired is essential toward the PTU-induced olfactory. GSTs are perceived to play a 

significant role in the olfactory chemosensory process. In characterizing olfactory tissue of 

CD-I mice treated by oral gavage for 7 and 16 days with 0.1% PTU, the expression and 

activity patterns of olfactory GST were profiled, in addition to that of olfactory marker 

protein (OMP. a marker for mature neurons of the epithelium) and growth-associated 

protein 43 (GAP 43), which is specifically expressed in a population of immature neurons. 

In conclusion, short-term treatment of mice with PTU does not significantly effect the 

behavior and expression of GST, OMP and GAP 43 proteins in the olfactory mucosa. 



Abstracts 105 

6 CAPRARO, GERALD A.1, THOMAS J. McCONNELL1, ULLA B. GODWIN1, 

RODNEY S. NAIRN2, STEVEN KAZIANIS2, DONALD C. MORIZOT2, LUIS DELLA 

COLETTA2, MICHAEL RYANJ, and GIL ROSENTHAL1. Department of Biology, East 

Carolina University1, University of Texas, M.D. Anderson Cancer Center, and 

University of Texas, Austin'-Polymorphism of the MHC class II DAB locus in 

swordtails Xiphophorous multilineatus and X. pyqmaeus. 

Major histocompatibility complex (MHC) class II_heterodimers on the surface of antigen 

presenting cells bind and present peptides to CD4+ T cells (TH). This is key in the 

activation of TH cells to initiate a specific immune response. Polymorphism, the presence 

in a population of many alleles at each locus, manifests itself, with respect to MHC 

molecules, as nonsynonymous nucleotide substitutions within the peptide-binding region 

of these proteins. This genetic variability within the MHC is responsible for the ability of the 

organism to bind a wide repertoire of peptides, as determined by the amino acid sequence 

of each MHC chain, particularly within the peptide-binding region. We have cloned and 

sequenced cDNAs of the MHC class II DAB locus, which encodes a _-chain of the MHC 

class II heterodimer, from two populations each of two species of swordtails, 

Xiphophorous multilineatus and X. pygmaeus and compared them to observe the level of 

polymorphism. Preliminary analyses of cDNA sequences show nucleotide patterns 

consistent with selection for amino acid replacement at the putative peptide binding sites. 

Furthermore, phylogenetic analyses suggest polymorphism in these Xiphophorins, for 

example 15 nucleotide substitutions out of 760 nucleotides, between two members of one 

population, all occurred within the _1 -encoded region. Several allelic lineages have been 

detected. Finally, dendrogram branching patterns for sequences derived from six 

independent PCR clones of one fish suggest the presence of one DAB locus. 

7 CHAPMAN, D. BRANDON and C. BRIAN ODOM. Wingate University-Use of 

multiple random primers to quickly identify putative DNA sequence polymorphisms. 

Ten-base oligonucleotide primers have proved valuable in identifying sequence 

polymorphisms via RAPD (random amplified polymorphic DNA ) analysis. However, it is 

not always possible to detect differences between individuals based on the use of a single 

primer sequence. The use of two or more random primers along with varying the ratio of 

the two primers has proven useful in detecting additional polymorphisms within a species. 

8 GIBSON, GREG and JAMES RAYBURN PhD. Jacksonville State University -Activity 

and presence of Cvtochrome-P-450 in early Xenopus laevis embryos as determined 

by Modified Nash Assay. 

Cytochrome-P-450 is an important enzyme involved in detoxification. It is found in the 

mitochondrial membranes of liver cells. The objective of this experiment is to measure the 

activity in early stage Xenopus laevis (South-African Clawed frog) embryos. Modified 

Nash Assay was used to asses activity of Cytochrome-P-450 as a product of formalin from 

Aminopyrine. For the first part of this experiment Xenopus embryos were grown in Fetax 

and collected at 24,48,72,96 hour intervals, and frozen until S-9 preparation Samples 

were homogenized and supernatant from 900g centrifugation were taken for S-9 

preparation. Samples were then aliquoted at lOOul volumes with 2,900ul of prepared 

reaction mixture that served as Metabolic Activation System. Reaction mixture used was a 

NADPH generator system consisting of: NADPH, glucose-6-phophate, gluc.ose-6- 

phosphate dehydrogenase and magnesium chloride. Aminopyrine was used as a 

substrate in this system. The Nash assay measured formaldehyde at 412 nm Following 

this, remaining protein from S-9 was measured to give activity /mg of protein in the 



106 SE Biology, Vol. 49, No. 2, April, 2002 

sample, as well as, total protein in Xenopus embryos at various ages. Results suggest 

that while no significant amounts of Cytochrome-P-450 exist in early stage Xenopus 
embryos, there is a repeated spike in activity at specific intervals of development through 

96 hours. 

9 GLUECKERT, MICHAEL J, ERIC NAGY, LU LI, MEEPA LOKUGE, DAVID A. 

FRANCKO, and KENNETH G. WILSON. Department of Botany, Miami University, 

Oxford, OH 45056.-Molecular Investigation of Cold Hardy Palms 

Several palm varieties are resistant to freezing temperatures as evidenced by field 

cultivation in Zones 6 and 7. Rhapidophyllum hystrlx, Sabal minor, Sabal minor var. 

Louisiana, S. palmetto and Trachycarpus fortuneI survive freezing temperatures 

approaching 0_F and even lower with little or no foliar damage. There are obvious 

differences between these varieties but it is not clear how the plants survive cold 

temperatures. Preliminary studies show that freezing point depression assays that the 

leaves of S. palmetto freeze below -12 to -15_C which suggest freezing point depression 

is important in cold hardiness. Thomashow and co-workers have shown that Arabldopsls 
thaliana has a regulator gene or genes CBF1 (CBF2, 3) that regulate cold acclimation and 

subsequent survival. The CBF genes have an active AP2 domain that is important in this 

regulation. We are evaluating various AP2-domain containing genes for sequence 

similarity to know CBF genes. At present we have identified cDNAs and genomic DNAs 

that contain the AP2 domain. We report on the sequences of these AP2 containing DNAs 

and their relationship to the CBF gene family and the possible role in cold tolerance. The 

Ohio Plant Biotechnology Consortium, Miami University Research Challenge, and Miami 

University Undergraduate Scholars Program provided funding. 

10 HOLMES, GIBRAN and BRADFORD BRADEN. Bowie State University, Department 

of Natural Sciences-Preparation of Crystals For the Structure Determination of a 

Cryoglobulin. 

Cryoglobulins are naturally occurring monoclonal antibodies that aggregate in sera when 

cold (<37_C). Once these antibodies bind to each other, fibers are formed in the 

peripheral capillaries, resulting in poor or obstructed circulation. Due to circulation 

impairment, individuals may experience change in skin color, hives, tissue damage, and 

eventually tissue necrosis. This disease is known as Cryoglobulinemia. By using X-ray 

diffraction techniques we will determine the inter-molecular interactions stabilizing the 

formation of fibers in Cryoglobulinemia. For this purpose, we are crystallizing the intact 

IgG and the Fab2‘ and Fab domains of two cryoglobulins, SCH and KEL, using the vapor 

diffusion method. The best conditions, thus far, for crystallizing the Fab portions of KEL 

are: 15% PEG 4000, 10% 2-propanol, 0.1M of ammonium sulfate, buffering with citrate 

ranging pH 3.6 - 4.0. The crystals grow in 2-4 days to approximately .2 x .2 x.05 mm in 

size, suitable for x-ray diffraction. 

11 LINDSEY, MONICA D., MARY U. CONNELL, and JOANNE HOLDEN. Appalachian 

State University-Construction and initial screening of a Scvtosiphon lomentarla 
cDNA library 

A cDNA library was constructed for the brown alga Scytosiphon lomentaria using the 

SMART cDNA Library Construction system from Clontech. We chose this kit because full- 

length, double-stranded cDNA is needed for future DNA sequencing projects. Total RNA 

was isolated from algae cultured at 10°C under 8-hour light and 16-hour dark photoperiod. 

Integrity of the total RNA was verified through electrophoresis on a 1.2% formaldehyde gel 
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stained with SYBR Gold. First stand cDNA synthesis was performed on 1.0 mg of RNA 

using long distance PCR. Gigapack III Gold Packaging Extract (Stratagene) was used to 

package the ligated vector into the I phage. Escherichia coli strain XL 1-blue was 

transfected with the resulting clones. After the library was titered, blue/white screening 

was performed to assess recombination efficiency with 98% of clones determined to be 

recombinants. Seven ml of the unamplified library was used in the amplification process 

and a final titer of 1.72 x 10q pfu/ml was obtained. This library is currently being screened 

using digoxigenin-11-dUTP (DIG) labeled probes (Roche Molecular Biochemicals) 

generated from a phytochrome/histidine kinase like gene of the cyanobacterium 

Synechocystis PCC 6803 and the aphA gene of cyanobacterium Anabaena PCC 7120. 

Initial screening results will be reported. 

12 LONG, CHRISTAL. Bowie State University, Department of Natural Sciences- 

Patterninq Biologically Active Molecules. 

The purpose of this study is to validate a method for patterning proteins onto silicon 

surfaces. To successfully pattern proteins, Mouse Monoclonal antibody 46.3h6.b7 anti 

follicle stimulating hormone and protein A were stamped onto a glass cover slip. After 

stamping the proteins, the Mouse monoclonal antibody 46.3h6.b7, follicle stimulating 

hormone and the detection antibodies were bath applied to the stamped protein A and 

Mouse monoclonal antibody. After the bath applications, immunodetection was performed 

to determine if the follicle stimulating hormone was captured by the Mouse monoclonal 

antibody. Once it was determined that the follicle stimulating hormone would bind to the 

mouse monoclonal antibody, the FSH receptor was bath applied to determine whether or 

not Sertoli cells would bind to the FSH. Finally after successfully binding the follicle 

stimulating hormone receptor to the FSH, the mouse Sertoli, line A4, was bath applied to 

the Follicle stimulating hormone. 

13 SILVER, CHRISTINA. Bowie State University, Department of Natural Sciences- 

Biosensor Optimization for the Detection of TNT. 

A fluorescence-based biosensor (FAST 2000) was used to demonstrate the effect of 

reduced ethanol, seawater, and the utility of inverse membranes (antigen immobilized) in 

TNT assays. The FAST 2000 is a portable biosensor developed at the NRL (Naval 

Research Laboratory) and engineered by Rl (Research International Inc ), which is 

effective in detecting TNT and RDX at the sub parts-per-billion level in contaminated 

groundwater and seawater. A precise and accurate quantitative analysis is needed in 

order to detect TNT and RDX present in contaminated areas. The quantitative results of 

the injected standards provide us with the precision and accuracy of the detected TNT. 

Since contaminated areas of groundwater and seawater are non-uniform, we injected 

standards under various conditions. We analyzed TNT assays at 1% and 2.5% ethanol 

(standard) to test their correlation. The sensitivity of the assay in seawater at increasing 

concentrations (25%, 50%, and 75%) was also investigated. It is vital to be able to detect 

TNT at lower concentrations; therefore, we applied a new membrane (inverse) to possibly 

help with lower detection limits. The inverse membrane has the antigen immobilized on 

the surface of the membrane, which displaces the fluorescence labeled antibody. The 

results of these conditions and standards will assist in the accurate analysis of future blind 
studies. 
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14 SMITH, KIMBERLY L„ AGNES DAY, and LAFAYETTE FREDERICK. Howard 
University-Mycelial Studies on DNA relatedness between wild type Neurospora 
dodgei and a natural mutant. 

Neurospora dodgei is a homothallic species of Neurospora. In 1983, an apparent mutant 
of N. dodgei appeared on two corn meal agar plates of routine laboratory subcultures of 
the species. The mutant differed from its wild type in shape and number of ascospores, 
ascal tip form, and growth on liquid and solid media. Single ascospore cultures, 
established from the mutant, have been maintained through serial subcultures since the 
discovery of the mutant without reversion to the wild type. Questions have been raised 
about its probable origin and the genomic alteration that might be responsible for its 
development. This study objective was to ascertain through genome analysis any 
differences that might exist between the DNA complement of the two taxa. Total DNA 
isolation and hybridization of the wild type N dodgei and its mutant were undertaken in an 
effort to determine the sites of mutation in chromosomal, mitochondrial, or plasmid DNA. 
There were no detectable distinguishable fragments from the restriction endonuclease 
digestion of the nuclear, mitochondrial, and ribosomal DNA of the wild type and mutant N. 
dodgei. In the hybridization experiments, distinguishing characteristics between the two 
types of N. dodgei DNA were manifested in the density of the bands observed on the 
autoradiographs. Wild-type DNA fragments on average were denser than mutant DNA 
fragments. Pertaining to the literature reports on growth mutants, slow growth is 
associated with more or fewer copies of ribosomal DNA. The density differences observed 
in the wild-type DNA versus the mutant DNA can be attributed to this. 

15 GEDDIS, M.1, W. HECKMAN2, C. DOBSON1, and D.C. HANEY1. ’Furman University 
and "Centre College-Effects of nitrates and sulfates on Nocomis leptocephalus and 
Etheostoma thalassinum in the Saluda River Basin 

Land use patterns may affect diversity and abundance of stream fishes by greatly altering 
water chemistry in streams. Previous research in the Enoree and Saluda Rivers of the 
upstate of South Carolina has suggested that the absence of some species from certain 
stream sections may be related to the presence of elevated nitrate and sulfate levels at 
those locations. This study examined the effect of a range of nitrate and sulfate levels on 
two species of fish, Nocomis leptocephalus and Etheostoma thalassinum. Nocomis 
leptocephalus are widespread throughout the upstate of South Carolina, and thought to be 
tolerant to elevated nitrate and sulfate levels. In contrast, Etheostoma thalassinum are 
found only in stream reaches with low levels of these two chemicals, so are assumed to 
be highly sensitive to high concentrations of nitrates and sulfates. Fish and stream water 
were collected from pristine sites (low levels of nitrates and sulfates) in the Saluda River 
Basin, and concentrations used (concentrations ranged from 0.5 mg/L to 50.0 mg/L) were 
based on current environmental levels in this watershed. Fish mortality was observed for 
8-10 days, with low mortality rates in the first four days and high rates of mortality on days 
5-10. Overall, the findings indicated that environmental concentrations are not high 
enough to be immediately lethal to these species of fish, but may have long-term effects. 

16 GREGORY, SUSAN K„ MELISSA J. HUTTON, and WADE B. WORTHEN. Furman 
University.-Habitat selection by larval dragonflies: correlations with sediment particle 
size. 

Dragonflies (order:Odonata) are important intermediate predators in aquatic systems. 
Burrowing species such as Cordulegaster maculata and Progomphus obscurus hide from 
their predators and prey in the sediment. So, sediment characteristics such as mean 
particle size may influence habitat selection by these species. In Summer 2001, we 
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sampled 5 streams in the Enoree River basin of South Carolina known to harbor 
populations of these species. At each site we collected dragonfly larvae with a kick seine. 
We sampled three habitats with fine sand, coarse sand, and pebbles at each site (9 
samples/site). We sampled each stream on two different days (5 streams x 2 days x 9 
habitats = 90 sampling units). Larvae were identified, measured, and preserved in 75% 
EtOH. Sediment samples were Ro-tapped and mean particle size was calculated. 
Dragonflies were more abundant in fine sand than in coarse sand or pebbles (ANOVA, p < 
0.01). Progomphus obscurus were more abundant in fine sand than in the other habitats 
(ANOVA p < 0.01). Ophiogomphus was more abundant in pebbles, but not to a statistically 
significant degree. Mean larvae size of Progomphus obscurus correlated with mean 
particle size. Changes in sediment characteristics resulting from channelization, increased 
flooding, and increased stream flow could change sediment composition and impact the 
abundance of dragonflies. 

17 TAYLOR, JASON M., CARRIE J. BROOKS, and SCOTT A. GRUBBS. Center for 
Biodiversity Studies, Western Kentucky University - Influence of dominant taxa on 
macroinvertebrate assemblages and their relationship with land use and habitat 
characteristics. 

Preliminary results from several streams within the Green River Basin show that certain 
dominant taxa influence hierarchical clustering of biomonitoring sites. Data are presented 
for 34 sites within the basin emphasizing the influence of individual taxa on the clustering 
of streams. The taxa explaining the highest degree of variability were further analyzed 
individually for relationships with landscape and stream habitat variables. This data 
provides insight on the effects of land use and habitat degradation on macroinvertebrate 
assemblages. 

18 BROOKS, CARRIE J., JASON M. TAYLOR and SCOTT A. GRUBBS. Center for 
Biodiversity Studies, Western Kentucky University - The effects of taxonomic 
resolution on a macroinvertebrate bioassessment of the Green River Drainage, 
Kentucky. 

A macroinvertebrate bioassessment was conducted on 34 wadable streams throughout 
the Green River Basin in western Kentucky. In addition to macroinvertebrates, a habitat 
analysis was performed and selected environmental variables were measured. 
Macroinvertebrate data were analyzed using selected metrics at two taxonomic 
resolutions (family and genus). Correlation of environmental variables and habitat analysis 
against metrics was calculated. Generic level identifications yielded slightly more 
information. However, family identifications were able to differentiate between severely, 
moderately, and slightly impaired sites. Total habitat, pH, % riffle, and % cobble were 
significantly correlated with taxa richness, taxa evenness, % EPT taxa, and a modified 
biotic index. 

19 CALLOWAY, ROBIN, and ROGER SAUTERER. Jacksonville State University, AL- 
Effects on Xenopus embryos exposed to water and sediment extracts from two sites 
on Choccolocco Creek, close to and distant from the Monsanto plant in Anniston, 
AL, as determined by the FETAX developmental toxicity assay. 

The Monsanto plant in Anniston, AL is the subject of environmental and public health 
concern due to the contamination of local soils and watersheds by runoff from PCB-laden 
landfills. In order to better determine potential toxic effects on aquatic life in the PCB- 
contaminated Choccolocco Creek watershed on a model vertebrate organism under 
controlled laboratory conditions, we examined the effects of exposure of water and 
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aqueous sediment extracts from two sites on Choccolocco Creek on developing Xenopus 
embryos using the standardized FETAX developmental toxicity assay. One site is 4 km 
from the Monsanto plant downstream of Snow Creek, the source of PCB contamination of 
Choccolocco Creek. The other site is 30 km downstream just before Choccolocco Creek 
empties into Logan Martin Lake. The data show no significant differences in either 
embryonic mortality or malformation rates compared to the controls. Undiluted water 
shows statistically significant inhibition of embryonic growth using undiluted water and 
sediment extracts at the site close to the Monsanto plant, while only undiluted water at the 
distant site showed significant growth inhibition, and the effect was less pronounced than 
at the nearby site. We propose that uncharacterized agents responsible for embryonic 
growth inhibition are more prevalent in the upper part of Choccolocco Creek. 

20 CHRISTOPHER, SHANNON, AMANDA PLICHTA, and PETER PHILLIPS. Winthrop 
University - Biological, chemical and physical parameters of Winthrop University 
Lake, Rock Hill. SC. 

Winthrop University Lake water quality was compared to SC DHEC criteria for freshwater 
lakes in 2001. The 3.8 ha shallow, permanently turbid lake is surrounded by lawns. 
Surface and bottom water samples were systematically collected at six locations for 
determination of temperature, pH, dissolved oxygen, redox, turbidity, total dissolved 
solids, conductivity, nitrogen and phosphorus, chlorophyll, fecal and total coliform bacteria. 
Mean surface and bottom temperatures were approximately 27 °C. Mean dissolved 
oxygen was 7.9 mg/L at the surface. At depths greater than one meter, dissolved oxygen 
declined sharply to anoxic conditions. DHEC criteria require an average of not < 5 mg/L 
and a low of 4 mg/L. Turbidity readings averaged 66 NTU (range 55-82) at the surface 
and 383 NTU (range 132-520) near the bottom. DHEC criteria is 25 NTU. Surface pH 
averaged 8.1. High pH is characteristic of eutrophic waters as a result of bicarbonate 
assimilation processes by phytoplankton. Total phosphorus was 0.4 mg/L, less than 
DHEC's criteria of 0.6 mg/L. Total nitrogen was 1.7 mg/L, greater than the criteria of 1.5 
mg/L. Chlorophyll was 16 pg/L compared to DHEC’s chlorophyll a criteria of 40 pg/L. 
Fecal coliform colonies were estimated on three days and frequently exceeded 200- 
colonies/100 ml. Rainwater runoff likely contributes to the lake’s poor water quality and 
high sediment load. Besides the costly remedy draining and dredging the lake, a natural 
buffer could be planted around the lake perimeter. The importance of natural vegetation 
buffers along waterways to reduce erosion and sedimentation and to trap organic and 
inorganic pollutants is well recognized. Furthermore, former wetland areas could be 
replaced in order to serve as natural filters for runoff. 

21 FRANKLIN, SCOTT, THAD WASKLEWICZ, JACK GRUBAUGH and SABINE 
GREULICH. University of Memphis-Temporal periodicity of the Mississippi River. 

Flow dynamics of rivers have been considered as an important factor controlling both in¬ 
channel and floodplain biota. The importance of periodicity involves its impact on habitat 
(e.g., current, refugia) and its influence on species life history characteristics (e.g., seed 
germination). We examine the periodic flow regime for seven gauges along the Mississippi 
River in an effort to quantify flow periodicity and the effects of systematic channel 
modifications on flow periodicity. Although modifications to the Mississippi River have 
been taking place since the time of settlement, it is only during the last 70 years that the 
Mississippi River has been subject to the systematic emplacement of engineered 
structures by the U.S. Army Corps of Engineers. We compared flow periodicity prior to the 
systematic modification (before 1930) and after systematic modifications (after 1930) 
using a 20-year period of daily stage readings for each. Intra-annual periodicity was 
uniform throughout the Mississippi River, suggesting an annual cycle of six months of high 
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flow and six months of low flow. Inter-annual variation was generally uniform within 
sections, but not between sections, for both pre- and post-systemization data. The upper 
Mississippi River section showed a pattern of five to six years of low flow, and 6-7 years of 
high flow prior to systemization. Following systemization, however, gauges show a pattern 
consisting of four to five years as high flow and one to two years of low flow. The changes 
to the temporal patterns and variations between low and high flows may alter Mississippi 
River biota. 

22 FIARPER, CARLA, and ROGER SAUTERER. Jacksonville State University, AL- 
Inhibition of embryonic growth in Xenopus embryos exposed to water and sediment 
extracts from Snow Creek, Anniston, AL, as observed by the FETAX developmental 
toxicity assay. 

Snow Creek in Anniston, AL was contaminated by PCB-laden runoff from a Monsanto 
plant about 1 km away and this watershed is of environmental concern. In order to better 
determine potential toxicity of Snow Creek water and sediments on a model organism 
under controlled laboratory conditions, we examined the effects of exposure of water and 
aqueous sediment extracts from Snow Creek on Xenopus embryos using the 
standardized FETAX developmental toxicity assay. The data obtained to date does not 
show any significant differences in embryonic mortality or malformation rates compared to 
the controls, but does show statistically significant inhibition of embryonic growth using 
both undiluted water and sediment extracts and extracts diluted 1:1 with control FETAX 
solution. Furthermore, embryonic growth inhibition is dose-dependent and is more 
pronounced using Snow Creek water rather than sediment extracts. We tentatively 
conclude that uncharacterized agents present in the water and sediments of Snow Creek 
affect early embryonic growth in Xenopus and we plan to analyze samples for the 
presence and approximate levels of PCBs to determine if there is a correlation between 
PCB levels and embryonic growth inhibition. 

23 HUDSON, CLIFF, LARA RAPER, ALEXIS ZIMMERER, and MARK BASINGER. 
Barton College-Litter decomposition of emergent marsh species along Contentnea 
Creek in Wilson, North Carolina. 

Litter decomposition is an important process by which nutrients are recycled into a 
wetland ecosystem. Decomposition is correlated with productivity, as those wetlands that 
are most productive have a high rate of litter decomposition. Factors such as climate, type 
of plant material, dissolved oxygen, and type of decomposer organisms are also important 
in the decomposition rate. This study is examining the rate of decomposition of four 
dominant plant species in emergent marshes that occur along Contentnea Creek in the 
vicinity of Wiggins Mill Reservoir, Wilson, North Carolina. Litter samples were collected in 
August 2001 and oven dried at 71°C. Ten grams of each species was weighed and placed 
into a 10 X 10cm fiberglass mesh bag with 1mm openings. Bags were randomly 
submerged into the marsh at two sites along the creek in September. Environmental 
variables water depth, pH, and water temperature will be collected at each site. Five bags 
of each species will be collected after 30, 60, 90, and 150 days of submergence. Bags will 
be oven-dried at 71°C, re-weighed, and averaged for each species. Decay coefficients 
and the 99% turnover rate will be calculated for each species. Preliminary results indicate 
that the soft stemmed species Alternanthera philoxeroides (k = 1.28) and Murdannia 
keisak (k = 0.76) decompose at a faster rate than the hard stemmed species Ludwigia 
uruguayensis (k = 0.40) and Polygonum hydropiperoides (k = 0.27). However, the 99% 
turnover rate for all four species exceeds one year (3.9-18.2 years), which correlates with 
field observations that these marshes accumulating and storing peat and are succeeding 
to shrub-swamp and swamp forest. 
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24 JONES-HELD, S.1 and MICHAEL E. HELDL Department of Biology, King’s College, 
Wilkes-Barre, PA 18711 and ‘Department of Biology, Saint Peter’s College, Jersey 
City, NJ 07306—Short term fluctuations in Ca+2 and Mn in response to simulated 
acid mine drainage in the wetland plant, Juncus effusus. 

Mine drainage is a significant environmental problem in northeastern Pennsylvania. Over 
the past several years we have been studying the impact of mine drainage and metals on 
wetland plants in an effort to understand how these plants respond physiologically and 
biochemically to mine drainage and exposure to certain metals constituents of mine 
drainage like Fe. Previously, we have examined Fe accumulation and partitioning in 
Juncus effusus when exposed to elevated levels of Fe in simulated acid mine drainage. 
Since Fe may influence the uptake and accumulation of other essential ions, we continued 
our study by examining patterns of Ca+J and Mn accumulation and partitioning in the 
presence or absence of Fe. Shoot Ca42 and Mn levels were lower after a two week 
treatment with acid mine drainage. Root Ca+J levels were also affected by the simulated 
mine drainage. Roots were differentially extracted to determine the effect of Fe on the 
partitioning of Ca42 and Mn. Fe had an effect on the partitioning of Mn in roots. The impact 
of immobilized Fe on Mn and Ca+2 accumulation will be discussed. 

25 LEWIS, BRIAN. E. and SCOTT A. GRUBBS. Western Kentucky University- 
Bioassessment of the Green River Basin using fish; the effect of land use and 
hydrology on community composition. 

Fish communities within the Green River Basin are affected by a number of land use and 
hydrological factors. We present results from qualitative sampling of 75 sites within the 
Green River Basin. Agricultural runoff, silt, and mining operations affect water quality 
throughout the basin and increase inter-drainage similarity. Important chemical and habitat 
factors affecting fish diversity and evenness include substrate embeddedness, habitat 
diversity and pH. Similarity between communities in areas of low perturbation is primarily 
affected by stream size and connectivity between sites. Sites in these drainages should 
exhibit a higher intra-drainage to inter-drainage similarity ratio than drainages with lower 
water quality. 

26 LEWIS, GREGORY1, BRANNON ANDERSEN1, KENNETH SARGENT1, ERIN 
SIMS1, DAN FOLLETT2, JULIE GIARDINA3, SVEN MOLLER4, CHRISTINE 
PETERS5, and JENNIFER SJOLIN6. ’Furman University, 2The Citadel, 
Northwestern University, JPomona College, ’Sul Ross University, and 'Trinity 

University-Influence of artificial ponds on stream nitrate concentrations in the 
piedmont and mountains of South Carolina. 

Although humans pollute rivers with excess nitrogen (especially nitrates), not all of the 
excess nitrogen added to rivers reaches the coast. For example, man-made reservoirs 
may retain significant amounts of nitrogen. In South Carolina alone, over 2500 dams form 
ponds and lakes, including many small ponds on farms, golf courses, and in residential 
developments. We investigated the capacity for small (<13 ha) man-made ponds in the 
piedmont and mountains of South Carolina to lower stream nitrate concentrations. We 
sampled two ponds during October 2000-October 2001 and five additional ponds during 
June-July 2001. Land use around the ponds ranged from a golf course to residential 
development to primarily forested land. Stream nitrate concentrations ranged from 0.13 to 
5.21 mg/L, while concentrations within the ponds ranged from <0.02 to 1.38 mg/L. In 35 of 
38 comparisons from all sites and sample dates, nitrate concentrations in pond water were 
up to 98% lower than in inflowing stream water. The highest stream nitrate concentrations 
and highest decline in concentration (by 3.94 mg/L) occurred at a pond in a residential 
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area. By contrast, a pond in a primarily forested mountain catchment had very low 
incoming stream nitrate concentrations and little or no decline in nitrate concentrations (by 
0-0.10 mg/L). Although we infer from the changes in nitrate concentrations that these 
ponds retained incoming nitrogen (e.g., due to denitrification and biological uptake), it is 
possible that nitrates were converted to other forms of nitrogen, such as dissolved or 
particulate organic nitrogen, which then flowed downstream. 

27 MOORE, GLORIA, SHONETTE MATTHEWS, TANYA WILLIAMS, EMMA 
MANARD, and MURTY S. KAMBHAMPATI. Southern University at New Orleans, 
New Orleans-Acute toxicological studies of lead on brine shrimp (Artemia spp.) 

Acute toxicological effects of lead (Pb) on adult brine shrimp were studied using static 
(non-renewable) tests. Brine shrimp belong to phylum Arthropoda. Lead is one of the toxic 
metals in our environment used in piping, paints, batteries, pesticides, etc. The goal of this 
research was to identify LC50 and EC50 for Pb on brine shrimp. The test animals (subjects) 
were obtained from local pet stores and acclimated in 25-gallon aquarium, filled with UV 
treated salt water for 24-72 hours. The physicochemical parameters of the seawater were 
measured by standard procedures before the subjects were introduced into the test 
chambers. A total volume of 50 mL medium was used for each treatment (control, 0.125, 
0.25, 0.5, 1.0, and 2.0 ppm Pb). Three replicates were used for each treatment. Lead 
nitrate was used to prepare 10 ppm Pb stock solution. Results indicated approximately a 
consistent increase in mortality of Artemia species from 0.125 to 0.25 ppm Pb followed by 
a decrease in 0.5 and 1.0 ppm. EC50 test results indicated a consistent increase in 
immobility in all treatments at 48 hours of exposure. In addition to immobility, we also 
encountered several abnormalities in organisms such as swollen thoracopods, abdominal 
curvature, erratic swimming, sluggishness, discoloration, etc. at different concentrations of 
Pb. Overall, our research results were highly encouraging and gave us an opportunity to 
understand the effect of lead on mortality, morphological and behavioral changes in brine 
shrimp. We sincerely thank LUMCON-LAMP program for the financial support. 

28 OWENS, JANNA, KEN MARION, ROBERT ANGUS1, MELINDA LALOR2, ERIC 
MEYER and STEVE McKINNEY3. Department of Biology1, Civil and Environmental 
Engineering2 and Storm Water Management Authority, lnc.3-Association between 
sedimentation potential as estimated by GIS technology, habitat assessment scores. 
and macroinvertebrate community structure metrics in small southeastern streams. 

The changing focus of water quality management from effluent-based to ambient-based 
standards requires an effective monitoring program for point and nonpoint pollutant 
sources within a watershed. Techniques that would link specific environmental stressors 
to biological responses have been suggested as methods to monitor water quality. The 
upper Cahaba River basin and several tributaries were investigated for water quality 
conditions and excessive sedimentation from upstream sources by utilizing benthic 
macroinvertebrate community structures as possible indicators. Benthic macroinvertebrate 
sample collections and analyses were conducted according to U S EPA Rapid 
Bioassessment Protocol (RBP). Various aspects of the biological status of the benthic 
community were then analyzed with a series of metrics. To quantify the upstream 
watershed sedimentation characteristics above the sample sites, a soil erosion potential 
model was constructed using Geographic Information Systems (GIS) and remote sensing 
technologies. The cartographic model consisted of selected data layers for the study area, 
including NRCS soils, multispectral satellite imagery, parcel level land use, and a digital 
elevation model. The derived layers were then combined to yield measurable areas for the 
determined characteristics. A Sedimentation Potential Index (SPI) was calculated for each 
watershed and correlated with sample site habitat conditions, sediment depths and 
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upstream watershed land usage. Strong associations were evident between the SPI 

scores and specific metrics that have previously been shown to be sensitive to 

sedimentation impacts such as the EPT, Sorenson Similarity and Hilsenhoff Biotic Indices. 

The integration of biomonitoring and GIS characterization for pollutant potential will aid in 

management for specific watershed stressors. 

29 OZALP, MEHMET and WILLIAM CONNER. Department of Forestry, Clemson 

University and Baruch Institute of Coastal Ecology and Forest Science—Comparison 

of aboveground productivity of red-water and black-water forested wetland sites in 

South Carolina. 

Hydroperiod is recognized as a driving factor controlling ecosystem processes of forested 

floodplains of the southeastern coastal region. There is a constant interaction occurring 

between floodplain forests and their associated river and/or upland systems as water 

levels fluctuate. Another unique feature of the coastal plain is the presence of two different 

river systems; black-water and red-water rivers. These river systems have different 

chemical constituents based on their origin, thereby affecting nutrient dynamics and 

consequently productivity of these forests. Forested floodplains dominated by baldcypress 

and water tupelo of Bull Island, SC, are being studied to investigate how black- and red- 

water river systems differ in productivity. The Pee Dee River, a red-water river, flows along 

western side of the island, and the Waccamaw River, a black-water system, flows along 

the eastern side of the island. Twelve plots, six on each side of the island, were 

established to examine hydroperiod and productivity of cypress/tupelo forest stands. 

Preliminary results show that productivity of forests on the west side (red-water river site) 

of the island is relatively higher than the forest stands found on the eastern side (black- 

water river sites). Average annual net primary productivity (NPP) for the 2000 growing 

season was 920.8 g/nrT and 578.9 g/rrT for red- and black-water river sites, respectively. 

These initial results suggest more efficient nutrient dynamics between the floodplain 

forests and the Pee Dee River. Red-water rivers typically contain more nutrients and 

richer sediments that are washed down from the Piedmont and Blue Ridge Mountains 

regions by runoff. 

30 BAYNE, KIMBERLY and THOMAS K. PAULEY. Department of Biological Sciences, 

Marshall University, Huntington, West Virqima-The natural history and morphology of 

the eastern cricket frog, Acris c. crepitans, in West Virginia. 

Two subspecies of cricket frogs, Acris c. blanchardi and Acris c. crepitans have historically 

occurred in West Virginia. The range of Acris c. blanchardi, Blanchard’s cricket frog, 

enters West Virginia along the Ohio River. Acris c. crepitans, eastern cricket frog, only 

occurs in the eastern panhandle. This study examined the natural history and 

morphological features of the eastern cricket frog. Natural history data included time of 

first mating calls, time of amplexus, time of egg deposition, number of eggs deposited per 

female, and incubation period. Morphological data consisted of the total length of tadpoles 

and snout-to-vent length of froglets and adult frogs. 

31 BIVANS, DONNA H. and TRIP LAMB. East Carolina University-Evolutionary 

genetics and phyloqeoqraphy of the southeastern crowned snakes (Tantilla). 

We examined the evolutionary genetics of the Tantilla coronata complex as determined by 

sequence variation in a 697 base fragment of mitochondrial DNA cytochrome b. We 

analyzed populations throughout the Southeast to assess genetic differentiation among 

currently recognized taxa, including the widely distributed T. coronata and the Florida 
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endemics T. oolitica, T. relicta relicta, T. r. neilli, and T. r. pamlica. Five distinct 

phylogroups were resolved among 16 haplotypes, delineating T. oolitica, T. coronata and 

all three subspecies of T. relicta, though levels of sequence divergence between the latter 

two species were low. Recent divergence among T. coronota and T. relicta spp is similarly 

evident in neighbor-joining and maximum parsimony trees, which depict the coronata 
haplotypes within relicta -- presumably reflecting a nascent stage of mtDNA lineage 

sorting. Haplotype distribution also reveals some phylogeographic structure associated 

with Florida's scrub ridges, a series of peninsular highlands that has experienced repeated 

fragmentation over the Plio-Pleistocene. 

32 GRAYSON, KRISTINE L.1, SHANE D. LINDSAY2, DAVID A. STROUPE1, and 

MICHAEL E. DORCAS1. Davidson College1 and The Savannah River Ecology 

Laboratory2-Lonq-term monitoring of semi-aquatic turtles in the western Piedmont of 

North Carolina. 

Since 1999, the Davidson College Herpetology Laboratory has consistently monitored 

semi-aquatic turtle populations at a local farm pond just east of the school. During this 

time, three species of turtle have been consistently captured at this site using turtle hoop 

traps baited with sardines. Turtles captured include eastern mud turtles (Kinosternon 
subrubrum), eastern painted turtles (Chrysemys picta), and snapping turtles (Chelydra 
serpentina). Captured turtles are marked, measured, weighed, and released. Data 

spanning several years now allows us to draw several conclusions about capture 

frequencies and growth rates. Mud turtles are captured mostly during spring and summer, 

as they apparently spend the later months of the year buried in the surrounding forest. 

Snapping turtles and painted turtles are captured throughout the spring, summer, and fall. 

The majority of individuals captured are painted turtles, among which we have found 

substantial variation in recapture rates. We have documented significant variation, not 

only size, but general morphology between male and female painted turtles. Additionally, 

recapture rates for this species indicate that the majority of the population has been 

marked and that over 90% of a painted turtle population within a farm pond can be marked 

within a 2-3 month trapping period. Long-term continuation of this study will allow detailed 

investigations of factors affecting the characteristics of turtles at individual and population 

levels. 

33 JOHNSON, KEITH A., MICHAEL S. OSBOURN and THOMAS K. PAULEY. 

Department of Biological Sciences, Marshall University, Huntington, West Virginia- 

Seasonal activity patterns of Plethodon cinereus and P. hoffmani in West Virginia. 

Potential effects of environmental parameters on seasonal activity patterns of Plethodon 
cinereus and P. hoffmani were examined. Emergence and submergence activities were 

found to be correlated with soil temperature and soil moisture. The amount of fat 

accumulated in tails of both species was compared to these soil characteristics to assess 

potential environmental stress. This report is part of a seven-year study on non-target 

impacts from regional insecticide applications and gypsy moth defoliation conducted in 

eastern West Virginia and western Virginia. The study was funded by USDA-FS. 

34 LAMB, TRIP and AMY M. MEEKER. East Carolina University-On the systematic 

status of the desert plated lizard (Anqolosaurus skooqi). A molecular phylogenetic 
approach. 

The desert plated lizard, a sand “sea" endemic of the northern Namib Desert, exhibits 

remarkable morphological convergence with other dune-dwelling lizards worldwide This 
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distinct ecomorphic condition sets Angolosaurus apart from the remaining genera in the 

family Gerrhosauridae. In fact, a recent morphological analysis identified Angolosaurus as 

the earliest diverging taxon within African gerrhosaurids. We reevaluated the basal status 

of Angolosaurus, conducting a molecular phylogenetic survey of the African and 

Madagascan gerrhosaurid genera. Mitochondrial DNA sequence data from the 

cytochrome b, ND2, and 16S rRNA genes were combined for analysis using both 

parsimony and maximum likelihood procedures. In contrast to the morphological 

hypothesis, our results do not depict Angolosaurus as basal. Rather, all analyses 

consistently place Angolosaurus within Gerrhosaurus, rendering the latter genus 

paraphyletic. 

35 PAULEY, THOMAS K., MELISSA OBERMEYER, SETH MYERS, and ADAM 

MANN Department of Biological Sciences, Huntington, West Virqinia-lnfluence of 

UV-b radiation, dissolved aluminum and pH on amphibians in high elevation fens in 

West Virginia. 

Potential effects of UV-b radiation, dissolved aluminum, and low pH values of water on the 

development of amphibian eggs were examined for two years in four high elevation (914 

to 1158 m) fens in West Virginia. One site had lower pH and UV-b values and higher 

dissolved aluminum values than the others. Except for four-toed salamanders, evidence of 

successful reproduction of amphibian species known to occur in West Virginia where this 

site is located were not observed. Acidic fens are common breeding habitats for four-toed 

salamanders in the higher elevations in West Virginia. Median tolerance limits (Tim) of 

eggs and larvae of four-toed salamanders and wood frogs showed that four-toed 

salamander embryos are more tolerant of acid conditions than those of wood frogs. 

36 PERRY, CHRISTOPHER P. East Tennessee State University-Evolution of cranial 

and pectoral musculature in Microlophus lizards and evaluation of musculature as a 

source of phylogenetic characters. 

Several phylogenetic analyses of the tropidurid group have been performed, but 

confidence in many clades is low, especially within the mainland species of Microlophus. I 

collected a large series of the recently discovered Bolivian lizard Tropidurus xanthochilus, 
and these new specimens provide an opportunity to assess intraspecific variation in 

several myological characters. Data from this large series reveals that skeletal 

musculature can be a useful source of characters for phylogenetic analyses. I described 

the cephalic and pectoral musculature of eleven species of tropidurids. Characters found 

to vary among species were coded for phylogenetic analysis and added to existing 

morphological data sets. The new characters improve our knowledge about muscle 

evolution and the relationships of species in Microlophus. 

37 SIMMS, SARA W.1, TROY L. SHELL \ VICTOR R. TOWNSEND, JR.1, and ALAN 

H. SAVITZKY 2. Virginia Wesleyan College and 2Old Dominion University - 

Comparative morphology of the integument of vipers (Squamata: Viperidae). 

Vipers exhibit morphological, physiological, and ecological adaptations for consuming 

relatively large prey. Although many aspects of their trophic morphology have been 

described, little is known of the adaptations of the integument for accommodating a large 

food bolus. We examined the morphology and distribution of elastin and collagen fibers in 

the dermis of representative species of vipers, including Agkistrodon contortrix, A. 
piscivorous, Atropoides nummifer, Calloselasma rhodostoma, and Crotalus horridus. For 

each taxon, samples of skin from the anterior region of the body were removed, 
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embedded in paraffin, and sectioned with a rotary microtome. Serial transverse and 
oblique sections were stained with either iron gallein or a trichrome stain. The results of 
our study indicate that the dermis of each scale consists of two layers, the stratum laxum 
(a superficial layer of loosely organized collagen fibers) and the stratum compactum (a 
deeper layer of dense irregular connective tissue). In contrast, the dermis between scales 
consists almost entirely of stratum compactum. We also observed interspecific variation in 
the distribution of elastin fibers. In general, such fibers were observed in the stratum 
compactum but were absent from the stratum laxum. 

38 STEPHENS, JUSTIN1, BRIAN DOCKERY1, RICCARDO FIORILLO1, and 
MALCOLM HODGES2. 'Dept, of Biology, Shorter College, Rome, GA 30161 and 
2The Nature Conservancy, Georgia Chapter, Atlanta, GA 30309-Herpetofauna of an 
ecological preserve in Northwest Georgia. 

From May to August 2001, we conducted a reptile and amphibian survey of Marshall 
Forest, a 293 acres pine-oak, chestnut oak and mixed hardwood forest preserve located 
in the city of Rome in Floyd County, Georgia. We sampled along five 50 meter transects 
within Marshall Forest and along the banks of Horseleg Creek located near the boundary 
of the preserve. We used 50 (2’ X 2’) cover boards, and spent a total of 114 hours 
searching under logs and other cover. All sampling was conducted between 0900 and 
1400 hours. We recovered a total of 14 species of amphibians and reptiles, including 2 
subspecies of Worm snake (Eastern, Carphophis amoenus amoenus, and Midwest, 
Carphophis a. helenae), and the Southern ringneck snake, (Diadophus punctatus 
punctatus). We report the results of this survey and discuss the importance of conducting 
additional research on the herpetofauna of this unique ecological preserve. 

39 STROUPE, DAVID A. and MICHAEL E. DORCAS. Davidson Colleqe-Herpetofaunal 
Biodiversity of the Ramah Creek Conservation Easement in the Western Piedmont 
of North Carolina. 

Reptile and amphibian populations have experienced dramatic declines over the last few 
decades. In most cases, these declines are caused by habitat destruction. Proper land 
management is the key to protecting herpetological habitats and the first essential step in 
proper land management is a complete inventory of species present. During the spring 
and summer of 2001, we conducted intense herpetological surveys on the Ramah Creek 
Conservation Easement in Huntersville (Mecklenburg Co.), NC. Before we began, we 
used range maps of geographic distribution and estimated that fifty-two species of 
amphibians and reptiles could potentially inhabit the easement. Using a variety of survey 
techniques such as coverboards, minnow traps, systematic searches, a total of thirty-five 
different species of amphibians and reptiles have been found to date. Highlights include a 
large breeding site for marbled salamanders (Ambystoma opacum), one of the few known 
populations of Cnemidophorus sexlineatus in the region, and the discovery of Crotalus 
horridus, which was thought to be extirpated from much of the Western Piedmont. Two 
additional C. horridus records from Cabarrus Co., adjacent to Mecklenburg Co., were sent 
to us during the Fall of 2000. Despite extensive searches, no additional rattlesnakes have 
been found. 
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40 WATSON, MARK B. and THOMAS K. PAULEY. Allegheny Institute of Natural 

History, University of Pittsburgh at Bradford and Marshall University-Habitat use of 

turtles on a high-order stream modified for navigation. 

Large free-flowing high-order streams in the eastern United States are rare. Most of these 

streams have been modified for navigational purposes, thus altering them from historical 

conditions. The most common form of modification is high lift locks and dams that create 

impoundments or pools that are used for navigation. A consequence of damming the river 

is the creation of backwater or slackwater areas, usually associated with inundated creek 

mouths in the flood plain. The Kanawha River is formed by the junction of the New and 

Gauley rivers and flows roughly northwest through central West Virginia into the Ohio 

River at Point Pleasant, West Virginia. Turtle assemblages were inventoried using baited 

hoop traps in order to compare habitat usage between backwater areas and the Kanawha 

River mainstem. All captured turtles were marked and released. Seven species of turtles 

were captured. The most abundant turtles in backwater areas were Chrysemys picta, 
Trachemys scripta, and Chelydra serpentina. Significantly more turtles were captured in 

embayments than at the creek mouths on the main river. No turtles were captured that 

moved from the embayment into the main river or reverse This work was supported by 

funding from the U S. Army Corps of Engineers. 

41 WILLSON, JOHN D., DAVID STROUPE, KRISTINE GRAYSON, LAURAN HALPIN, 

and MICHAEL DORCAS. Davidson College-Long-term assessment of box turtle 

(Terrapene Carolina) populations in Davidson, North Carolina. 

The Eastern Box Turtle (Terrapene c. Carolina) is the state reptile of North Carolina and 

the only terrestrial turtle found in the state. Although box turtles are common throughout 

much of the eastern United States, slow growth, delayed sexual maturity, and high 

human-induced mortality put this species at risk. In addition, this species' secretive habits 

have made population studies difficult. To better understand box turtle ecology in the 

western Piedmont of North Carolina, the Davidson College Herpetology Laboratory has 

begun a long-term mark-recapture study of box turtles, focused on and around the 

Davidson College campus. Turtles captured in the Davidson area are marked by filing 

small notches in their shell, measured, weighed, their capture location recorded using 

global positioning systems (GPS), and returned to their capture location. In addition, 

several turtles have been radio tagged and tracked via telemetry. The involvement of the 

Davidson College faculty and student body and members of the Davidson community has 

greatly increased the number of turtles for our study. To date, over 130 turtles have been 

marked from both undeveloped forest and urban areas. Preliminary data analysis 

suggests that turtles from urban areas grow to larger sizes but older turtles are more 

common in undeveloped areas. The low number of recaptures indicates a large population 

density of turtles in the forests surrounding the Davidson College campus. Continuation of 

this study will yield valuable information on box turtle, ecology and will be useful in 

formulating sound management practices for this species. 

42 WOOTEN, JESSICA A. and THOMAS K. PAULEY. West Virginia University at 

Parkersburg and Marshall University—Morphological differences in the black-bellied 

salamander, Desmoqnathus guadramaculatus (Holbrook), between West Virginia 

and non-West Virginia individuals. 

The black-bellied salamander, Desmognathus quadramaculatus, is the largest species of 

desmognathine salamander in West Virginia. The northern most part of its range is in 

Fayette, Co., West Virginia. It is typically found in rapidly moving mountain streams 

associated with cascading waterfalls and numerous large rocks. This study investigated 
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morphological size differences between 218 sexually mature, preserved specimens. It was 

determined that non-West Virginia males and females are larger than specimens from 

West Virginia. Factors such as elevation, size at maturation, temperature, and amount of 

rainfall are qualifying conditions that may play a role in body size differences. This study 

was funded by the West Virginia Nongame Wildlife and Natural Heritage Program. 

43 MENHINICK, EDWARD F. University of North Carolina at Charlotte-Production of 

illustrations for scientific publications. 

Drawings are often preferred over photographs because defects can be corrected and 

desired characteristics can be emphasized. Fishes were positioned as straight as possible 

and fins were pinned in extended position. Lights were positioned to bring out scales and 

other poorly represented features; transmitted lights brought out fin rays. Fishes were 

photographed with either positive black and white slide film or color slide film. The slides 

were projected through a tracing table. During the tracing, curved bodies were 

straightened, poorly extended fins were extended, and positions of scale rows were 

shown. Examination of the preserved fishes verified number and lengths of fin supports, 

scales, etc., and the tracings were modified accordingly. A final illustration which was 

prepared from the tracing was shaded by comparison with specimens, and it was scanned 

into Adobe Photoshop for changing contrast, to remove smudges, and for modification of 

features. If the illustration were in grayscale, it was computer-colorized. Finished 

illustrations can be imported into desktop publishing programs along with graphs, 

diagrams, and text for printing. Problems of poor placement and alignment, and of quality 

of figures, are easily corrected; delays and charges for making corrections are avoided; 

and computer-ready copy saves printing costs. 

44 KOZEL, TOM and BARON MOEHLENBROCK.. Anderson College—Diet and 

weight-length relationship of Notropis lutipinnis from a first-order Piedmont stream. 

Notropis lutipinnis, the yellowfin shiner, is an abundant cyprinid in many upper Piedmont 

low-order streams. As part of an effort to better understand the life history and trophic 

relationships of this fish in Cox Creek, a first-order urban stream in Anderson County, 

South Carolina, its diet and weight-length relationship are being studied. Results from 

Spring and early Fall analyses indicate that the yellowfin is an omnivore with the ability to 

select food items from a wide range of options. Gut contents included insect larvae and 

adults, plant material, diatoms, filamentous algae, and detritus. The latter three categories 

were found in almost every fish examined. Insect larvae included Chironomidae, other 

Diptera, Ephemeroptera, Odonata, Coleoptera, and Trichoptera. Correlations with studies 

of larval insect abundance and diversity, substrate type, and submerged and bank plant 

communities in Cox Creek are made. The length-weight relationship was determined and 

compared with prior assessments. It should be noted that this work was done during a 

period of extreme drought and low water in a stream located in a developing urban 

environment. 

45 HAZELTON, MATTHEW C„ JAY A. YODER and HORTON H HOBBS III. 

Department of Biology, Wittenberg University, Springfield, OH 45501 A water 

conserving 'group effect’ in adults of the cave cricket. 

Adults of the trogloxenic cave cricket, Hadenoecus cumberlandicus (Orthoptera: 

Rhaphidophoridae) favor clustering (>200 crickets per aggregation) in deep cave 

environments that are characterized by stable temperature and high relative humidity In 

contrast to isolated individuals, crickets retained water more effectively (net water loss 
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rates were lower) as densities increased from 5-20 crickets per cluster. Passing dry air 

currents (0% RH; flow rate of 43ml/min) over the aggregation eliminated the 'group effect1 

limiting water loss, implying that clustering prevents water loss by increasing the relative 

humidity inside the cluster. This cricket is highly sensitive to dehydration, and this is 

reflected by high activation energies, Eas, for water loss and correspondingly low 

quantities of epicuticular hydrocarbon. This hydrophilic water balance profile of H. 
cumberlandicus agrees with its preference for the stable, humid, and cold environment of 

the deep cave. Enhanced water conservation by the group facilitates survival throughout 

the year, especially during harsh winters or unusually hot and dry summers; ensures a 

higher rate of completing development by nymphs, because the higher relative humidity 

generated within the aggregation satisfies an absolute moisture requirement; and enables 

the cricket to avoid the high-risk surface environment by decreasing the frequency of 

outside foraging trips. 

46 MOSER, WILLIAM1, R. WAYNE VAN DEVENDER2 and DONALD KLEMM3. 

National Museum of Natural History, Appalachian State University and United States 

Environmental Protection Agency, Cincinnati - Anatomy, Life History and Distribution 

of the Leech Oliqobdella biannulata (Moore, 1900) (Euhirudinea: Glossiphoniidae). 

Oligobdella biannulata (Moore, 1900) is a rare, endemic species originally described from 

a mountain stream near Blowing Rock, North Carolina. Specimens of this species were 

collected seasonally from fall 1999 to winter 2001 with four new County records in North 

Carolina (Avery, Caldwell, Haywood and Mitchell Counties) and a new state record from 

Tennessee (Sevier County). Leeches were collected free-living in the summer and on their 

hosts (Desmognathine salamanders) in the fall/winter. Oligobdella biannulata is a 

translucent, olive-green species with scattered brown chromatophores in the cephalic and 

anal regions. The adult leech is 5-8 mm in length and has an ovate-lanceolate body 

shape, 2-annulate body somite, large caudal sucker, single confluent pair of eyes, five 

pairs of testisacs and seven pairs of crop caeca. Oligobdella biannulata seems to have a 

2-year life span, reaching sexual maturity in under one year. Adults leave their hosts 

sometime in the spring and breed. An adult lays 15-25 bright yellow, yolky eggs and 

broods them underneath its ventral surface. After 9-12 days, the eggs hatch. After 

approximately 50 days, the hatchlings and adult search for a blood meal. When a 

Desmognathine salamander host is found, the adult attaches, hatchlings leave the adult, 

and attach singly or in clusters on the limbs or around the eyes, and blood-feed. Two year 

old leeches drop off and die, while first-year adults and hatchlings stay attached, over¬ 

winter on hosts, and reproduce in the spring. 

47 GARRETT, LAURA and JOHN SNYDER. Furman University-Effect of controlled 

agricultural burning and plant community type on the diversity and abundance of 

moth communities. 

Controlled burning of vegetation is a common practice in agriculture that can have 

important effects on the organisms in the habitat. Lepidopteran communities that occupy 

open fields would seem to be at high risk for damage caused by such burning. This 

experiment measured the effect of agricultural burning on moth communities in 

northwestern South Carolina. A field was divided into plots of approximately !4 hectare 

each. Plots had been planted with three species or groups of species: blackberry with 

sunflower, broomsedge, and deertongue with switchgrass. Half of the plots were burned in 

early March 2001; vegetation had recovered when moths were trapped between June and 

August 2001. Ultraviolet light traps were used to collect moths overnight from the centers 

of burned and unburned pairs of plots of each vegetation type, for a total of 10 nights per 

plot type. Light traps were set for a total of thirty nights. Two-way ANOVA tests indicated 

that there was no significant difference in moth species diversity or abundance between 
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burned and unburned plots or between vegetation types (p>0.05). Under the conditions 
described, neither diversity nor controlled agricultural burning adversely affected moth 
communities. 

48 BURKE, WILLIAM J„ AMANDA E JOHNSON, PETER A. HANSON and JAY A. 
YODER.Departments of Biology and Chemistry, Wittenberg University, Springfield, 
OH 45501.Organic synthesis of a chlorophenol mixture that is highly attractive to 
ticks. 

This study demonstrates, for the first time, attraction to a mixture of chlorophenols by the 
American dog tick, Dermacentor variabilis, the primary vector of Rocky Mountain spotted 
fever and tularemia in North America.The significance of this study is that D. variabilis is 
not known for its attraction behavior, and few attractants have been identified.The 
chlorophenol mixture was synthesized by an amine catalyzed reaction by treating phenol 
with sulfuryl chloride (S02Cl2).GC/MS analysis indicated that the product mixture obtained 
by this method contained 2,6-dichlorophenol (89.4%; well-known attractant sex 
pheromone in ticks), 2,4-dichlorophenol (7.6%; a mimic to 2,6-dichlorophenol), 2,4,6- 
trichlorophenol (2.4%), and 2-chlorophenol (0.6%).Attempts to generate chlorophenol 
mixtures from phenol by tether routes (reaction with methoxyethoxymethylchloride and 
methylthiomethylchloride) and the Sandmeyer reaction (reaction with chlorobenzene) 
failed.Of special interest is that ticks are more attracted to this synthetic preparation (ca. 
25% more effective) than to the naturally occurring sex pheromone 2,6-dichlorophenol 
alone.lt is anticipated that incorporation of this chlorophenol mixture into trap baits or 
acaricide-impregnated tail and ear tags may have practical application for use in tick 
monitoring and eradication programs. 

49 FET, VICTOR1, MICHAEL E. SOLEGLAD2, BENJAMIN GANTENBEIN3, W. IAN 
TOWLER1, and ELIZABETH V. FET1. Marshall University, Borrego Springs, 
California and University of Edinburgh, Scotland - DNA analysis indicates a new 
phylogeny of Euscorpius (Scorpiones: Euscorpiidae) from Greece. 

Traditionally, two very polymorphic species of Euscorpius were recorded from Greece: E. 
carpathicus (L., 1767) and E. italicus (Herbst, 1800), but their subspecific structure was 
not clear. Kinzelbach (1975) suggested that Greek E. carpathicus are in fact represented 
by two species. New material collected in Greece (Thessaly, Epirus and Peloponnese) 
and adjacent Balkan countries allowed for the first time to produce DNA information on 
these controversial taxa. Our analysis of molecular (mitochondrial 16S rRNA gene) and 
morphological data indicates that there are indeed more than one species within "£. 
carpathicus" complex, although their diagnostic criteria and geographic ranges differ from 
those suggested by all previous authors (Caporiacco, 1950; Kinzelbach, 1975; Kritscher, 
1993). "E. italicus" complex is also represented in Greece by more than one ’good' 
species. Biogeographic connections of the Greek fauna of Euscorpius with adjacent 
Mediterranean regions are discussed, illustrated by a phylogeny of species and 
populations. 

50 FISHER1, GINGER R. and RONALD V. DIMOCK JR2. Adrian College' and Wake 
Forest University2-Ultrastructure of the mushroom body: digestion during 
metamorphosis of Utterbackia imbecillis (Bivalvia: Umonidae). 

Larvae of the freshwater mussel Utterbackia imbecillis metamorphose to juveniles either 
during their attachment to a host fish, or in vitro in a cell culture medium This 
transformation includes degeneration of larval structures and development of juvenile 
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morphology. Early in metamorphosis the cells of the larval mantle enlarge and project into 
the mantle cavity, forming a structure referred to as the mushroom body. Cells of the 
mushroom body are ultrastructurally very similar to digestive cells of adult bivalves. These 
larval mantle cells are involved in pinocytosis of the larval adductor muscle and host 
tissue. Ingested material is passed from pinosomes to heterophagosomes, which in turn 
fuse with heterolysosomes where final degradation occurs. Acid phosphatase activity was 
detected in heterophagosomes and heterolysosomes of all animals examined. Larvae that 
underwent metamorphosis in vitro also exhibited acid phosphatase activity in the 
extracellular spaces among the cells of the mushroom body. Larvae reared on host fish 
accumulated lipids and glycogen within larval mantle cells during metamorphosis, 
whereas, larvae reared in vitro did not. The cells that constitute the mushroom body 
appear to be sites of intracellular digestion of the larval adductor muscle and host tissue 
during metamorphosis. 

51 FISHER1, GINGER R. and RONALD V. DIMOCK JR2. Adrian College1 and Wake 
Forest University2-Morpholoqical and molecular changes during metamorphosis in 
Utterbackiambecillis (Bivalvia: Unionidae). 

This study examines morphological and biochemical changes that occur as glochidia 
larvae of the freshwater mussel Utterbackia imbecillis metamorphose into juveniles. 
Metamorphosis encompasses two distinct stages. The first occurs during the first 3-4 days 
of metamorphosis and involves degeneration of the single larval adductor muscle and 
formation of the characteristic mushroom body by the larval mantle cells. These 
morphological changes are accompanied by an increase in DNA, RNA, and protein 
synthesis. The second stage occurs during the final 4 days of the metamorphic period, 
and involves formation of the major anatomical structures and organ systems of the 
juveniles. This stage also is accompanied by an increase in DNA, RNA, and protein 
synthesis. 

52 PIZZULI, JESSICA L„ CHRIS I SANDERS, JAY A. YODER and PETER E. 
HANSON. Departments of Biology and Chemistry, Wittenberg University, 
Springfield, OH 45501. Investigation on the timing of sex pheromone production and 
its detection in ticks. 

Secretion of the attractant sex pheromone, 2,6-dichlorophenol (2,6-DCP) brings mating 
partners together for reproduction in the American dog tick, Dermacentor variabilis, an 
important vector of Rocky Mountain spotted fever and tularemia. Nearby males begin 
searching for the female emitter when she secretes the pheromone during feeding. To 
determine when ticks begin synthesis of 2,6-DCP, we used a Soxhlet extractor to isolate 
2,6-DCP, followed by GC/MS analysis, from each of the (fed and nonfed) developmental 
life history stages of the tick. 2,6-DCP was found in fed females, as anticipated, as well as 
nonfed females, fed and nonfed males and nymphs; none was detected in eggs or larvae. 
In addition, responses to 2,6-DCP and its analogs (2,4-dichlorophenol, 4-chlorophenol, or 
2-chlorophenol) were compared in attraction bioassays. Males were attracted to 2,6-DCP 
(expected response) and 2,4-dichlorophenol; ticks did not react to 4-chlorophenol and 2- 
chlorophenol Strong attraction responses to 2,6-DCP were also noted in nymphs and 
adult females, but not larvae. Because this tick does not form clusters on the host, only 
the attraction to 2,6-DCP by males has biological value (= sex pheromone). We conclude 
that recognition of 2,6-DCP is based on the number, rather than position, of the chlorine 
atoms present, and that activation of receptors for the detection of 2,6-DCP and 
biosynthesis of 2,6-DCP occurs in a nymph in preparation for adulthood. 
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53 COLE, JULIE M. and STEPHEN C. LANDERS. Department of Biological and 
Environmental Sciences, Troy State University-Occurrence of the apostome ciliate 
Conidophrys on grass shrimp from Weeks Bay, Alabama. 

The ciliate genus Conidophrys is an ectoparasite found impaled on the cuticular hairs of 
crustaceans. The oblong cells are small and inconspicuous and have rarely been reported 
in the literature. In North America Conidophrys has been reported from gammarid 
amphipods in California and penaeid shrimp in Mexico. Our study revealed the presence 
of Conidophrys from Palaemonetes pugio obtained from the mouth of Weeks Bay, 
Alabama. Twelve of 23 shrimp were infected with the ciliate, yielding a total of 45 mature 
organisms. The ciliates were found attached to setae from the mouthparts, pleopods, and 
pereopods of the hosts. Many of the parasites were producing infective daughter cells, 
which form by strobilation and are released from the distal end of the parent cell. Details of 
the life cycle and location of the parasites will be discussed. 

54 BILLY, AUGUSTUS1, CHARLES MULCHI2 and RAYMOND L. PETERSEN1. Howard 
University and the University of Maryland, College Park - Ozone-induced effects on 
Arabidopsis thaliana: growth, foliar-injury, and gene expression assessed by DNA 
microarray technology. 

We investigated the impact of various levels of ozone on the growth and foliar-injury of 
Arabidopsis thaliana and, by using DNA microarray technology, identify contrasting 
patterns of gene expression. Arabidopsis plants were grown in 3-m diameter open-top 
chambers exposed to four separate air-quality treatments: carbon-filtered air, ambient air, 
and 1.5 X- and 2X-ambient ozone (i.e., daily 7-h means equal to 25±5, 55±10, 80±10 and 
110±10 nLCUL'1, respectively. Plants exposed to elevated ozone exhibited: characteristic 
symptoms of leaf chlorosis and necrosis, a downward curling of the leaf rosette, and 30- 
40% reductions in wet- and dry-weights relative to plants exposed to ambient and carbon- 
filtered air. DNA microarray technology revealed a pattern of heighten expression of some 
abiotic stress-response genes in plants exposed to elevated ozone. Some of the genes 
being hyper-expressed were: gluthione S-transferase, superoxide dismutase, and 
ascorbate peroxidase. These represent genes involved in cell rescue, cell defense, 
detoxification, and radical scavenging. Catalase, which functions in radical scavenging, 
was not hyper-expressed in plants exposed to elevated ozone. This preliminary report 
suggests that there are strong correlations between elevated-ozone exposure and the 
expression of stress-related genes in Arabidopsis thaliana and the DNA microarray 
technology represents an excellent tool for the study of the molecular and genetic analysis 
of abiotic stress-responses in plants. (NSF-Plant Science Ph.D. Fellowship.) 

55 HAMISSOU, MIJITABA. Jacksonville State University-The Effects of Aluminum 
Toxicity on the Growth and Development of Arabidopsis thaliana. 

Arabidopsis thaliana is a small flowering plant widely used as model organism in plant 
molecular biology. It is a member of the mustard (Brassicaceae) family, which includes 
cultivated species such as cabbage and radish. Although not of major agronomic value, 
arabidopsis offers great advantages for basic research in genetics and molecular biology. 
The purpose of this paper is to report the response Arabidopsis plants grown in different 
concentrations of Aluminum. Plants were grown in pots and maintained in a growth 
chamber at 25°C, 16 hours day, 8 hours dark for four weeks. The plants were then 
subjected to different concentrations of Aluminum solution ranging from 0.02 to 0.2 mM 
Time course experiments indicated that high concentrations of Aluminum depress the 
expression of some proteins that were present under control (no Aluminum) conditions. 
New classes of medium-molecular weight proteins were also observed to appear in the 
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gels as the Aluminum concentration was increased. This paper is reporting that 
Arabidopsis plants respond to low concentrations of Aluminum by increasing their growth 
rate and by modifying their protein expression as the concentrations increases. 

56 KETTLER, KATIE, ROBIN LEWIS, ALISON BOUTIN, MEEPA LOKUGE, LU LI, 
KENNETH WILSON and DAVID FRANCKO. Dept, of Botany, Miami University, 
Oxford, OH 45056.- Tissue culture studies of cold-hardy palms. 

Many palms are currently under field and lab cultivation at Miami University in southwest 
Ohio, in microclimates varying from USDA Zone 6a to 7a. Palms in culture include: Sabal 
palmetto, Sabal minor, Sabal minor var. ‘Louisiana’, and Rhapidophyllum hystrix. Tissue 
culture is a process that allows mass propagation of plants from pieces of tissue like shoot 
tip, leaf, lateral bud, stem, or root tissue. We intend to use tissue culture techniques to 
produce large numbers of plants from cold-hardy genotypes/phenotypes. Ai present we 
are using zygotic embryos and apical meristems for propagation. Zygotic embryos are 
obtained, surface disinfected, and then placed on a medium containing minerals, vitamins, 
carbohydrates, and hormones, with the goal of developing a protocol for rapid 
propagation. Apical meristems are removed from 2-3 year old plants and cultured using 
various media. Testing allows us to conclude, optimal auxin and cytokinin doses. 
Individual tissue culture lines will be evaluated for cold sensitivity. Once cultures with the 
ability to withstand cold are identified, the tissue will be induced to undergo organogenesis 
or somatic embryogenesis resulting in the generation of large numbers of genetically 
similar cold resistant plants. 

57 NAGY, ERIC T and DAVID A. FRANCKO. Dept, of Botany, Miami University, 
Oxford, OH 45056 - Overwintering of temperate banana species under USDA Zone 
6 conditions. 

Bananas are economically and culturally important plants in tropical areas, but some 
species are also found in relatively cool-winter climates. In recent years some of these 
temperate species have become available in the U.S. horticultural market. However, few 
field data exist on overwintering success in regions where winter minima usually drop to 
0°F or colder (USDA Zone 6 or colder). We have begun microclimate-based experiments 
to evaluate winter root-hardiness (heavy mulching alone) and pseudostem-hardiness 
(enclosures filled with leaves) of commercially-available varieties on the Miami University 
campus (microclimate = Z7a) and colder areas off-campus (microclimate Z6a). Musa 
basjoo, M. sikkimensis, M. acuminata ‘Rajapuri’, M. paradisiaca Mysore, M. ‘Dwarf 
Orinoco’, M. zebrina ‘Rojo’, and Musella lasiocarpa (N = 4 to 6 ea) were planted in 
replicated plots on campus in spring 2001. Plants were fertilized during the growing 
season and either irrigated or non-irrigated. Measurements of growth rates were recorded 
bi-weekly. In fall 2001, we noted that M. basjoo, M. sikkimensis, and M. Mysore were 
significantly more frost-tolerant than other species; leaves were not significantly damaged 
until temperatures dropped below about 28°F (-2°C). We hypothesize that all species will 
prove root-hardy through the SW Ohio winter with heavy mulching over the root zone. In 
some plots, once repeated freezes have killed the majority of foliage, the lower 1-m of the 
pseudostem will be packed in a leaf enclosure in an attempt to overwinter a viable 
pseudostem, which could permit flowering and fruit set during the second year of growth. 

58 FASSIL, FIKER, RASHAUNNA REDD, L. FREDERICK, and A. L WILLIAMS, 
Howard University, D. C. - Partial characterization of anti-fungal substance(s) from 
culture filtrates of Bacillus sp. 
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Several strains of Bacillus sp. have been isolated from agar plates which appeared to 
exhibit anti-fungal activity. Bacterial cultures were grown on a rotary shaker in either a 
potato-dextrose broth or Mingioli and Davis minimal salts medium. Cultural filtrates were 
obtained by centrifugation and ultra filtration step. Sterilized filtrates were subjected to 
lyophilization and the resulting material was collected and weighed. Aliquots of culture 
filtrates were applied to sodium dodecyl sulfate-polyacrylamide gel electrophoresis 
(SDS/PAGE). Subsequent to staining the gels with Coomassie blue, several protein bands 
were revealed. Studies on these protein samples as well as High Pressure Liquid 
Chromatography (HPLC) fractions will be reported. 

59 FREDERICK, L. DOMINICA WOOD and W. LENA AUSTIN. Howard University - 
Antifungal activities from a mixed bacterial colony of strain HU-Biol III, an 
undetermined Bacillus species. 

A distinct clear zone was observed around a bacterial colony that appeared as a 
contaminant on a potato-dextrose agar (PDA) plate that had been inoculated with the 
yeast Schizosaccharomyces octosporus. Rhizopus stolonifer was also a contaminant on 
the plate. Both fungi appeared to be inhibited by substances produced by the bacterial 
colony. The colony was isolated on PDA and cultured under ambient laboratory 
conditions. An orange pigmented culture was obtained that developed spreading beige- 
colored, irregular, deeply lobed areas from its margins. Separate small white areas also 
appeared within the colony. Isolations were made from each of these areas of the colony 
and three separate strains have been established. Each isolate manifests distinct cultural 
characteristics when cultured under ambient laboratory conditions on PDA. Non-motile, 
Gram-positive, rod-shaped bacteria characterize each isolate. The original colony, 
designated HU-Biol III, represented a mixture of the three isolates. Antifungal activity of 
the mixed colony was first tested against six fungal species, viz., Neurospora dodgei, 
Colletotrichum sp., Rhizopus stolonifer, Geotrichum sp., an unidentified dematiaceous 
isolate, and Ophiostoma ulmi. Growth of each of these fungi was inhibited by the mixed 
colony. Each isolate has been tested against these fungi. Growth of the fungi thus far 
tested is inhibited by two of the isolates, the beige and white forms. Growth of some test 
species is inhibited by the orange form but is overgrown by others. Experiments to test a 
much wider range of fungi against each strain are underway. 

60 HAGAN, ANDREW, LILY PHAM, KRISTI JAMES, and MIN-KEN LIAO. Furman 
University-Isolation and characterization of antibiotic resistant Escherichia coli in 
freshwater streams in Upstate South Carolina. 

Bacteria are important indicators of water quality as they pose important public health 
concerns for recreational and drinking water. In this study, we attempted to detect the 
presence of antibiotic-resistant Escherichia coli in streams within the Enoree and Saluda 
River drainages of the upstate of South Carolina. Antibiotic-resistant bacteria and 
antibiotics are often discharged in the environment as a result of the use of antibiotics in 
medical, veterinary, and agricultural practices. River waters are often the receptacle for 
these pollutants, since they receive urban effluents passing through sewage treatment 
facilities. The existence of antibiotic resistant bacteria in water, therefore, becomes a 
major health concern. Stream samples were taken from various sites along the Enoree 
and Saluda Rivers and in Broad Mouth and Coronaca Creeks, from which we isolated 36 
E. coli strains. All the isolates were subjected to seven different antibiotics, including 
kanamycin (30 mg), streptomycin (10 mg), novobiocin (30 mg), erythromycin (15 mg), 
neomycin (30 mg), chloramphenicol (30 mg), and tetracycline (30 mg). The Kirby-Bauer 
disc method was used to determine the antibiotic susceptibility of these isolates. 
Preliminary results indicate that four isolates exhibit intermediate resistance to 
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streptomycin (10 mg), eight have intermediate resistance to tetracycline (30 mg), and two 
are resistant to tetracycline (30 mg). For each isolate that exhibits resistance, we also 
determined the minimal concentration of the antibiotic required to inhibit its growth. No 
bacterial isolate in our study showed multiple-drug resistance. 

61 HOUCK, J.M., D C. WONG, M.T. MCDONALD, E.A. BOUTZ, H. G. SPRATT, JR. 
Dept, of Biological and Environmental Sciences, University of Tennessee at 
Chattanooga—The effect of static, dynamic and elevated temperature incubations 
on the biodegradation of the herbicide simazine by a native aquatic microbial 
consortium. 

The aquatic microbial community found in ponds located at a Chattanooga, TN area golf 
course was tested for their ability to biodegrade the herbicide simazine. This golf course 
was noted for their routine high use of herbicides. Water samples were collected on three 
occasions during fall 2001. Samples were collected in sterile containers, stored over ice, 
and transported to the lab within 1 hour of collection. At the lab water was allocated (20 ml 
replications) into 200 ml microcosms, autoclaving two for killed controls. Each microcosm 
was then adjusted to 1 mg/I of simazine, followed by the addition of ca. 1_Ci [U-'4C] 
simazine (Novartis Corporation). Microcosms were sealed using a CO2 trap; a small tube 
containing 2 ml 0.1N NaOH. Periodically, the NaOH was removed via a syringe, with 
radiolabel present in the sample quantified using liquid scintillation counting. The trap was 
re-filled with fresh 0.1N NaOH after each sampling, allowing for the generation of time 
course data. The microcosms were differentially incubated; dynamic (shaking) at 21_ C, 
static at 21_ C, and static at 37_ C. Initial results indicate that dynamic and static 
treatments show little difference in bioremediation of simazine after approximately 8 days 
of incubation (0.73 vs. 0.60 mg/L, respectively). In contrast, the static treatment incubated 
at 37_ C mineralized 1.57 mg/L of simazine over 8 days. This data suggests that 
mineralization of simazine by native aquatic microbial consortia is highly dependent on 
physical factors that are expected to vary on a seasonal basis. 

62 MICHELIN, RUEL, L. FREDERICK and W. LENA AUSTIN. Howard University - A 
dark-pigmented strain of Bacillus sp. with anti-fungal and anti-bacterial properties. 

A bacterial colony surrounded by a conspicuous clear zone was observed on a potato- 
dextrose agar (PDA) plate that contained several different fungi. The fungal colonies were 
derived from scrapings collected from a building air vent An axenic culture of the 
bacterium was obtained by streaking PDA plates with the bacterial inoculum The 
bacterium was determined to be a Gram-positive, non-motile rod. When cultured on PDA 
under ambient laboratory conditions a slow-growing, somewhat heaped, mucoid colony of 
irregular shape develops that is initially pale but turns gray and finally black within 7 to 10 
days. As the culture ages a dark pigment diffuses into the medium causing a blackening of 
the medium. This Bacillus strain, designated as HU-Biol II, has been tested against both 
filamentous fungi and yeasts as well as against two species of bacteria. The fungi tested 
thus far include Neurospora dodgei, Aspergillus niger, Candida sp, Rhizopus stolonifer, 
Geotrichum sp., Ophiostoma ulmi, and Penicillium sp. Growth of each species has been 
strongly inhibited by the antifungal substances of the bacterium. The strain has also been 
tested against Agrobacterium tumefaciens and another unidentified species of Bacillus, 
HU-Biol II that has exhibited antifungal properties. Growth of colonies of each of the 
bacteria is strongly inhibited. Neither of these bacteria appears to have any noticeable 
effect on growth of the HU-Biol II Bacillus strain. Studies are underway to ascertain the 
effect that concentrated sterile filtrates from shake cultures of the bacterium will have on 
assorted species of fungi. 



Abstracts 127 

63 WILLIAMS. CHRISTIE , TIFFANY BOHLMANN* and BENJIE BLAIR, Department of 
Biology Jacksonville State University, Jacksonville AL. 36265- Comparison of 
Ultrastructural Characteristics Between the Cellulolytic Anaerobe Eubacterium 
cellulosolvens 5494 and a Mutant Constitutive for Cellulose Adherence 

Eubacterium cellulosolvens 5494 is a gram-positive, cellulolytic bacterium that produces a 
protein fraction with an affinity for cellulose when cultured in medium containing cellobiose 
or cellulose. These proteins aggregate into ultrastructural protuberances called 
cellulosomes only when cultivated in cellulose. Protuberance formation was detected 
using scanning electron microscopy. In the wild type E. cellulosolvens numerous 
protuberances were observed on cellulose-grown cells, but few were detected on glucose, 
fructose-, or cellobiose-grown cells. Previous work by Blair and Anderson (1998) 
demonstrated regulation of extracellular protuberances (polycellulosomes) by these cells 
in response to the presence of cellobiose. A spontaneous mutant selected using the 
penicillin enrichment protocol was chosen based on it's ability to adhere to cellulose even 
in the presence of a soluble substrate (cellobiose). The mutant produces cellulosomes in 
conditions that normally repress their aggregation by wild-type cells. Preliminary evidence 
gained by using polyacrylamide gel electrophoresis indicates that the mutant may be 
producing cellulases at a low level even in the presence of known repressors. 

64 ALEXANDER, M. T., S. H. ALEXANDER, R. G. JENNINGS, J. K. PARRIS, and H. 
G. SPRATT, JR. Dept, of Biological and Environmental Sciences, University of 
Tennessee at Chattanooqa-The importance of prior exposure to agricultural 
activities for the biodegradation of the herbicide simazine by aquatic microbes. 

Mineralization of the herbicide simazine was investigated for aquatic microbial 
communities found in water collected from a relatively pristine site (Council Spring) and an 
agricultural area downstream near Red Clay State Park, Tennessee. Water samples were 
collected in sterile 4-L containers, stored on ice, and transported to the laboratory within 
one hour. At the lab aliquots (20 mL) of the water were placed in 200 ml microcosms and 
either sterilized by autoclaving (15 psi, 121 C, 20 min) or not. There were four replicates 
from each site for each treatment. To initiate incubations water in microcosms was 
adjusted to 1 mg/L simazine, followed immediately by addition of ca. 1 _Ci [U-,4C] 
Simazine (Novartis Corp.). The microcosms were sealed and 2mL of 0.1 N NaOH was 
added to an internal trap to capture any 14C02 released from mineralization of the 
herbicide. Periodically samples of the 0.1 N NaOH were removed by syringe, replaced 
with fresh NaOH, and quantified by liquid scintillation counting. Less than 10% of the total 
simazine was mineralized in the pristine samples after 21 days of incubation (ttl 
mineralized = 22.5 ng/L). The mean rate of breakdown from the pristine samples was not 
significantly different from the killed controls (0.42 vs. 0.36 ng/L/h, t-test, p=0.37). 
Microbes in water from the contaminated site mineralized simazine approximately 4.9 
times faster than at the spring site. This study supports the recognized phenomena that 
prior exposure to herbicides can effect the rate of mineralization of that herbicide by 
microbial communities present. 

65 McCAMY, ANNA C. and S. COLEMAN McCLENEGHAN Biology Department. 
Appalachian State University, Boone, NC - Species Biodiversity in Appalachian 
State Nature Preserve Plots, continued. 

Collections of fungal fruiting bodies were accessioned from four 2M by 50M transects in 
the 67 acre Nature Preserve on Appalachian State University's campus. Each transects 
faced one of the cardinal directions, north, south, east, or west The east and west 
transects were set up in a Rhododendron dominated area, while the north and south 
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transects were dominated by deciduous trees. A total of 53 species were collected, and 41 

were identified to species. The fungi were collected the last few days in August, all of 

September, and the last two weeks of October. All of the transects showed no percent 

similarity between each other. There was a small percent similarity within transect one on 

different days and also within transect three. 

66 ELFERS, ERIN M , MERRIE H. HENLEY, JAMES E. FREIDENSTEIN, CRYSTAL 

CALLOWAY, and MARK C. ZRULL. Appalachian State University, Boone, NC-D; 

glucose injections into the central nucleus of the inferior colliculus mitigate 

audiogenic seizure severity. 

In rats, sound-induced or audiogenic seizures (AGSs) are initiated by abnormal neural 

activity in the central nucleus of the inferior colliculus (CNIC). AGS severity ranges from 

wild running bouts to generalized clonic seizures. This experiment was conducted to 

examine an alternative method of “repairing” dysfunctional tissue of the CNIC in AGS- 

prone animals. Long-Evans rats (n=33) were primed for AGS on postnatal day 18 (pnd18) 

using loud tone pips (120 dB, 10 kHz, 8/s, 8 min). These rats and unprimed controls (n=6) 

were tested for seizure susceptibility on pnd32 and 3 times after pnd70 with loud (120 dB) 

broadband noise. Seizure activity was videotaped, and AGS severity was scored. After 

baseline testing, primed rats with (n=9) and without (n=6) clonic seizures and unprimed, 

not AGS-prone rats (n=3) received bilateral, stereotaxically placed 1.0 pL 0.6% D-glucose 

injections into CNIC. Roughly eguivalent groups from the remaining rats were sham 

operated. A post-operative series of 3 seizure susceptibility tests was then conducted. 

While sham injections did not affect the occurrence or severity of AGS activity in primed- 

susceptible, primed-unsusceptible or unprimed-unsusceptible rats, 0.6% D-glucose 

injections reduced the occurrence of clonic seizures by 43% (p<.05) and reduced the 

severity of AGS activity by 55% (F(1,191 )=8.28, p<.01). Preliminary histological 

examination revealed no lesions in the CNIC of D-glucose injected rats; there was little 

obvious difference between brains of sham control and D-glucose treated animals. D- 

glucose injection, seemingly a relatively benign invasive procedure, merits further 

investigation as a treatment option for clonic sound-induced seizures. 

67 FREIDENSTEIN, JAMES E., MERRIE H. HENLEY, ERIN M. ELFERS, and MARK 

C. ZRULL. Appalachian State University, Boone, NC-Effects of electrolytic and 

neurotoxin lesions of cortical inferior colliculus on audiogenic seizures. 

Cortical inferior colliculus (ctxIC) propagates abnormal neural discharge from the central 

1C to brain regions that are responsible for behavioral manifestation of audiogenic (AGS) 

or sound-induced seizures. By using electrolytic and neurotoxin lesion techniques, we 

hoped to distinguish between the importance of ctxIC connections and neurons in a rat 

model of AGS. Using high-intensity/high frequency sound (8 min, 8 pips/s), Long-Evans 

rats (n=29) were primed for AGS susceptibility on postnatal day 18 (pnd18). These rats 

and unprimed controls (n=6) were tested for AGS severity on pnd32 and 3 times after 

pnd70 with 120 dB broadband noise. The Ross Scale was used to score AGS activity. 

Subsequently, primed AGS-prone (n=10) and not AGS-prone (n=4) as well as unprimed, 

not AGS-prone rats (n=3) received bilateral, stereotaxically placed 1.0 pL 100 mM 

quisqualate injections into ctxIC or electrolytic lesions (1.2 mA DC, 10 s) of ctxIC. Groups 

matched on AGS severity were sham operated. Three post-operative AGS susceptibility 

tests were conducted. Sham surgery neither affected the occurrence nor severity of AGS 

activity in primed-susceptible, primed-unsusceptible or unprimed-unsusceptible rats. 

However, toxin injections and electrolytic lesions reduced the frequency of clonic seizures 

(-32% and -87%, respectively, p<.05). Electrolytic lesions reduced AGS severity by 80% 

more than neurotoxin lesions (t(169)=3.37, p<.05). Preliminary histology revealed damage 
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or cell death in the ctxIC of all groups receiving electrolytic or quisqualate lesions. The 
data suggest that connected tracts of ctxIC damaged by electrolytic but not toxin lesions 
are more important for AGS propagation than the neurons of ctxIC alone. 

68 GADSEND LAKISHA, KATE HAMEL, AMANDA CHUNG, DREW WATKINS, and 
VICTORIA TURGEON. Furman University-Roles of protease-activated receptors 
(PARs) in avian spinal motor neuron development following exogenous treatment 
with thrombin. 

Thrombin has been shown to decrease spinal motor neuron (MN) survival during the 
period of programmed cell death (PCD). Until recently, thrombin was thought to exert its 
effects through one member of the protease-activated receptors (PARs) - PAR-1. 
Previous studies have demonstrated that thrombin activates PAR-1 by cleaving the 
original N-terminus, creating a new N-terminus (SFLLRNP), which binds to PAR-1 causing 
activation of second messenger pathways. Recently, PAR-2 and 4 have been implicated 
as thrombin receptors, activated in a manner similar to PAR-1. The main differences are 
the sequences generated by thrombin's cleavage. The new N-termini are SLIGKV and 
GYGQV for PAR-2 and PAR-4, respectively. Since PAR activation can be reproduced 
using these specific sequences, we were able to examine the involvement of PARs during 
MN PCD both in vivo and in vitro. Treatment of MN cultures with 1-1000nM SLIGKV or 
GYPGQV did not affect MN survival, whereas similar concentrations of SFLLRNP have 
been shown to decrease survival. Furthermore, SLIGKV or GYPGQV treatments (1- 
100_M) did not alter MN survival in vivo, whereas similar SFLLRNP treatments did. To 
examine whether PAR-2 or PAR-4 treatment affects MN morphology, chick embryos, 
previously treated with SLIGKV or GYGQV, were used to measure MN nuclear area as an 
assessment of development. Preliminary results suggest that treatment with either peptide 
decreases nuclear area in comparison to controls. These studies support previous 
findings that thrombin decreases MN survival through the activation of PAR-1, but they do 
not rule out possible roles for PAR-2 and PAR-4 in MN development/morphology. 

69 GRIEBELING, KRISTINA, MICHELLE O'DELL, SAMUEL POLEK, CORINNE 
MILLINGTON, JAMES POWELL, and CANDICE ROBERTSON, MARK MEADE, 
and FRANK ROMANO. Jacksonville State University-Effects of light intensity on the 
growth and metabolic performance of Oreochromis niloticus. 

Light plays a major role in the overall physiological development of aquatic organisms. 
Oreochromis niloticus, commonly known as tilapia or Nile perch, is a commercially 
important freshwater fish indigenous to Africa. Groups of tilapia were cultured under three 
light intensities for six weeks-high intensity (-33,000 lux), medium intensity (-3,000 lux), 
and negligible intensity (<10 lux). Temperature and pH were monitored daily, and biweekly 
ammonia measurements were taken in order to assure the sole variable affecting 
metabolic rate of the organisms was light intensity. The fish were fed ad libitum, and a 
three-week time period was allowed for growth and acclimation prior to respirometry 
readings being performed. Mass specific oxygen consumption rates were calculated for 
each treatment. Upon initial examination, these data suggest that tilapia exposed to high 
intensity light exhibited greater mass gains and higher weight specific metabolic rates than 
those exposed to lower light intensities. 
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70 HILL, MARY F„ CARA B. GARRETT, KAREN E. MENGLE, HOLLY R. HAULTER, 
and MARK C. ZRULL. Appalachian State University, Boone, NC-Inferior colliculus 
afferents in primed, audiogenic seizure prone rats: “Forward moving” neural 
plasticity. 

In a reflex epilepsy model, the inferior colliculus (1C) is the focal site for sound-induced 
seizures. We examined sources of afferents to central 1C (CNIC), which initiates neural 
audiogenic seizure (AGS) activity, and cortical 1C (ECIC), which propagates abnormal 
discharge to areas mediating seizure behavior. Rats were primed for AGS on postnatal 
day 18 (pnd18) by exposure to loud sound (120 dB, 10 kHz, 8/s, 8 min). Cohorts of primed 
(n=31) and unprimed (n=28) rats were tested for seizure activity on pnd32 by exposure to 
intense broadband noise (120 dB, 2 min). Rats received unilateral retrograde tracer 
injections (wheat germ agglutinin, WGA), into CNIC or ECIC on pnd32-45 (n=37, juvenile) 
or after 3 seizure tests as adults (n=24). Brain tissue was processed, and stereological 
technique was used to count WGA-labeled cells in brainstem structures. When compared 
to nonsusceptible controls, juvenile and adult AGS-prone brains revealed a lack of 
correspondence between tonotopic region of CNIC tracer injections and location of 
neurons projecting from auditory brainstem structures (p<.05). While sources of ECIC 
afferents did not differ (p>.05) between juvenile AGS-prone and nonsusceptible rats, adult 
AGS-prone brains exhibited more WGA-labeled cells in auditory, vestibular and 
somatosensory nuclei than brains from adult rats not susceptible to seizures (p<.05). The 
results suggest that pnd18 priming only produces abnormalities in afferents to AGS-prone 
CNIC. However, continuing AGS susceptibility correlates with alterations in afferents to 
EClC-the site of AGS propagation. The anatomical changes produced by AGSs are 
progressive in nature: they begin after priming and continue as sound induced seizures 
continue 

71 ODOM, ALLISON, CHARLES FRAZIER and MARK MEADE. Jacksonville State 
Universitv-The effect of diet on metabolic physiology of nile tilapia, Oreochromis 
nilotica. 

Tilapias are among the oldest of known families of fishes existing today. Tilapias are 
originally native to Africa and the Middle East, however, due to commercial exploitation 
naturalized populations exist in many temperate and tropical regions worldwide. Tilapia 
are fast growers and can reach 11b in less than one year. To attain such sizes, tilapia 
require diets high in protein. Because of the commercial interest in many species, many 
culturists reduce the protein content of tilapia diets to reduce the cost of culture. In some 
cases, tilapias maintain similar growth rates on lower protein diets. The effect of low 
protein versus high protein diets on the growth and survival of tilapia are well documented. 
The effect of such diets on energetics, particularly the efficiency of growth relative to diet, 
has not been documented. We report here those changes in metabolism that occur in the 
nile tilapia, Oreochromis nilotica, when fed diets of low and high protein content. Two 
groups of juvenile fish (n=250) were placed in 70 gal re-circulating fiberglass tanks and fed 
twice daily either a low protein catfish ration or a high protein trout ration. At two-week 
intervals, fish were weighed and aerobic respiratory rates determined for five fish from 
each tank. Fish fed the high protein diet exhibited the greatest increase in weight. No 
significant differences in oxygen consumption rate were observed between fish fed high or 
low protein diets. 
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72 THOMPSON, JESSICA. Bowie State University, Department of Natural Sciences- 
Hvoothesis testing to examine how environmental chemicals may alter adipocyte 
differentiation to cause precocious puberty. 

Increased levels of phthalates were detected in the blood serum of young girls exhibiting 
premature breast development. Phthalate plasticizers are peroxisome proliferating 
chemicals, activators of the peroxisome proliferator-activated receptors (PPARs), in 
rodents. PPAR_ is part of the adipocyte differentiation program that induces the 
maturation of pre-adipocytes into mature fat cells. Upon maturation, fat cells begin to 
secrete leptin, a protein hormone important in the regulation of reproductive function. An 
increase in leptin production results in a signaling of puberty. We hypothesize that 
phthalates influence the rate of adipocyte differentiation, therefore, influencing the rate of 
leptin production resulting in precocious puberty. To test this hypothesis, 3T3-L1 cells 
were stimulated to differentiate both in the presence and absence of mono-(2-ethylhexyl) 
phthalate (MEHP). Because phthalates are thought to exert their effects through a PPAR- 
mediated pathway in some tissues, we also tested the PPAR_ agonist troglitazone. 
Confluent cells were first stimulated with insulin, dexamethozone, and dibuterol cyclic 
adenosine monophosphate (cAMP) to induce differentiation and then treated with test 
chemicals for 48 h before being replaced with media and insulin alone. Preliminary studies 
found that time and conditions used to stimulate differentiation are critical for these 
experiments. Differentiation was measured by Oil Red O staining for lipid content and real¬ 
time RT-PCR for an increase of differentiation marker enzymes CCAAT/enhancer binding 
protein-alpha (C/EBP_) and lipoprotein lipase. Leptin was measured by 
radioimmunoassay (RIA) as a functional measure of differentiation. Normal differentiated 
3T3-L1 cells will be compared to cells treated with MEHP and troglitazone to detect any 
alterations upon these endpoints. 

73 WHEELING, JANICE C., D. PAUL JENKINS, MATHIUS J SEDIVEC, and MARK C. 
ZRULL. Appalachian State University, Boone, NC-Learninq deficits following 
cholinergic basal forebrain lesions are not mitigated by 1,1,3-tricyano-2-amino-1- 
propene (Triap). 

Cholinergic neurons of the medial septum and diagonal band (MSDB) provide input to the 
hippocampus that plays a modulatory role in visuospatial learning. We evaluated the 
efficacy of 1,1,3-tricyano-2-amino-1-propene (Triap) to spare learning deficits induced by 
selective lesions of cholinergic MSDB neurons. Triap is known to enhance choline acetyl 
transferase (ChAT) activity. Long-Evans rats (12 male, 12 female) completed 16, 4 trial 
Hebb-Williams maze (HW-maze) sessions and 7 T-maze sessions of 8 delayed 
alternation trials. Then, sex balanced groups received 192 IgG-saporin lesions of MSDB 
(n=16) or control injections of vehicle (n=8). One week after surgery, 8 MSDB rats began 
Triap treatment (10 mg/kg, sc daily for 2 weeks then each 48 hrs.). All other rats received 
vehicle injections. Post-operative testing began 3 weeks after surgery and was identical to 
pre-surgery behavioral testing. While post-surgery HW-maze performance improved for 
vehicle treated control and MSDB lesion groups (26% fewer trials with error), overall 
performance of Triap treated MSDB lesion rats did not change (F(2,21 )=4.05, p< 05). 
Triap treated rats also averaged more errors on each trial than before surgery (p< 05) and 
required twice as many trials as untreated controls or MSDB lesion rats on the T-maze to 
reach learning criterion (F(2,21 )=3.70, g<.05). Following imrnunohistochemistry for ChAT- 
positive neurons, cell count data revealed a 40% cell loss in MSDB of lesion rats but a 
53% cell loss in lesion-Triap treated MSDB relative to control animals. Triap appears to 
produce HW and T-maze learning deficits by exacerbating toxic effects of 192 IgG-saporin 
on cholinergic MSDB neurons. 
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74 MORRIS, MICHAEL WAYNE1, JAMES R. ALLISON2, and ALFRED VICK3. 'North 
Georgia College & State University, Georgia Natural Heritage Program, and 3Ecos 
Environmental Design, Inc.—College Students Experience Service Learning to 
Enhance Their Knowledge of Exotic Pest Plants. 

On October 14, 2000, and on October 13, 2001, the Georgia Exotic Pest Plant Council 
organized its first “Privet Pull” events in conjunction with Rivers Alive, Georgia’s annual 
river cleanup day. The site for these events was the Paces Mill Park section of the 
Chattahoochee River National Recreation Area, on the northern side of metropolitan 
Atlanta. North Georgia College & State University students enrolled in general biology and 
general botany classes were given an optional assignment. Before the Privet Pulls, we 
asked interested individuals to participate in these events and to research the 
identification, biology, and control of Chinese privet (Ligustrum sinense) and any one of 
the other top ten exotic pest plants in Georgia. Over thirty students took part in this event 
each year and subsequently wrote essays about their service learning experience. By 
conducting literature searches and participating in the Privet Pulls, biology majors greatly 
enhanced their knowledge of invasive plant species issues. The Privet Pull was an 
excellent opportunity for college students to reinforce their education and to feel a sense 
of accomplishment in the area of community service. A number of students in their essays 
point to involving college campuses nationwide in events such as this in the ongoing battle 
against exotic pest plants. The interest and concern are there. 

75 MICKLE, J E. \ M. R. BARONE LUMAGA2, P. DE LUCA2, and F. IOVINE2. 'Dept. 
Botany, North Carolina State Univ., Raleigh, NC 27695-7612, 2Orto Botanico, 
University degli Studi di Napoli, via Foria, 223, 80139 Napoli, Italy-Development of a 
display on the evolution of the leaf at the Museum of Paleobotany, Botanical 
Gardens, University of Naples. 

The Museum of Paleobotany at the Botanical Gardens of the University of Naples 
functions primarily as a teaching institution. Located in the iCastlei on the grounds of the 
Garden, the museum occupies two rooms with displays that depict the fossil record from 
evolutionary and taxonomic viewpoints, with the centerpiece being a large phylogenetic 
tree of the plant kingdom. The new display on the evolution of the leaf uses terra cotta 
models and fossils to show various stages in leaf evolution as interpreted from the fossil 
record. Lines of evolution in the formation of the microphyll, characteristic of lycopods, and 
the megaphyll, characteristic of ferns, seed plants, and other groups are shown. This 
display gives visitors a more comprehensive view of plant organ evolution and plant 
systematics, and thus enhances the teaching mission of the museum. 

76 SINEGAR, MONICA M. and DAVID S. ADEGBOYE.- Southern University at New 
Orleans Reliability of a Commercial Kit Supply for Imparting Basic Molecular Biology 
Skills to Undergraduates 

One of the ways in which the Biology curriculum at Southern University at New Orleans 
(SUNO) is being modernized is through the integration of Molecular Biology, in line with 
other progressive HBCU and the majority institutions nationwide. To minimize the initial 
expenditure on laboratory equipment, we have assessed the reliability of commercial kits 
supplied by EdvotekR Biotechnology Education Company for hands-on training in 
molecular biology, under our laboratory setting. In particular, reproducibility of results 
among batches of the kits was assessed. The kits were suitable for imparting skills in 
various techniques, including: agarose gel electrophoresis, isolation of chromosomal DNA, 
analyzing restriction enzyme cleavage patterns, size determination of restriction 
fragments, DNA fingerprinting, DNA paternity testing, polymerase chain reaction, 
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Southern Blot Analysis, Gene Sequencing, etc. Although most kits consist of pre-digested 
DNA, some kits do provide training in restrictive enzyme usage. The results were highly 
reproducible among batches. Each kit contains enough reagents for six groups of 
students, the price is reasonable, and the kits cover the contents of our syllabus. It is 
concluded that EdvotekR kits are suitable for imparting basic laboratory skills in Molecular 
Biology to undergraduates. 

77 DAVO, THERESA E. and ROBERT K. LARIMORE. U.S. Army Infantry Center, Fort 
Benning, GA - The move toward ecosystem management at Fort Benninq, Georgia 

Fort Benning has, in the past, followed traditional forest management practices. Currently, 
Fort Benning is implementing, or moving toward implementation of, forest management 
practices that support an ecosystem approach. The move toward ecosystem management 
as a land management philosophy directly supports an integrated vision of the 
installation's military mission and stewardship responsibilities. Through its Integrated 
Natural Resources Management Plan the installation’s vision is to “support the military 
mission while promoting the ecological integrity of the Fort Benning landscape.” Fort 
Benning’s goal to restore the longleaf pine ecosystem where it naturally occurred on the 
installation, by promoting natural regeneration of longleaf pine where applicable and 
artificially regenerating longleaf pine where seed trees are absent or inadequately stocked 
is consistent with this vision. Major issues and concerns that need to be addressed as we 
implement ecosystem management include the ability 1) to maintain and increase red- 
cockaded woodpecker foraging habitat, 2) to reduce impacts of southern pine beetle and 
littleleaf disease, 3) to control the invasive species kudzu, and 4) to conserve native 
biodiversity. Some of the changes Fort Benning is making (or taking steps to make) to its 
current forest management practices to support ecosystem management include 1) 
moving from even-aged stand management to uneven-aged (Stoddard/Neel) 
management practices, 2) using the cut-to-length (CTL) harvesting method rather than 
conventional methods, 3) using prescribe burning aggressively and adaptively, and 4) 
using an adaptive management philosophy including development of appropriate 
monitoring protocols. The purpose of this poster presentation is to illustrate changes 
already being made and the effects of these changes on the move toward ecosystem 
management at Fort Benning, Georgia. 

78 OPDYKE, MATTHEW R. Savannah River Ecology Laboratory, University of 
Georgia, Aiken, SC 29802-Nitrogen composition in soils among loblolly pine 
treatments ranging from a mixed, pine/deciduous forest to a recently thinned, 60- 
year old pine plantation. 

Nitrogen composition in soils was evaluated by comparing differences among loblolly pine 
treatments on the Department of Energy’s Savannah River Site near Aiken, South 
Carolina. The study sites included a mixed, pine/deciduous forest (control); a 60-year old. 
loblolly pine plantation; and a September 2001 selective cut enclosed in the 60-year old 
plantation. Surface litter, soil at 0-15cm depth, and soil at 15-30cm depth were collected 
monthly, throughout the winter, starting in November 2001 and extracted with 2M KCI for 
NH4 and NO2+NO3 analyses. Selective cutting is a forest management practice that 
benefits a forest by reducing resource competition among trees and maintaining a viable 
source of nutrients in the upper soil via a continuous litter fall Thinning practices reduce 
tree densities, which remove a major sink of inorganic nitrogen, resulting in higher 
nitrogen concentrations in the upper soil layer. It is expected that the September 2001 
selective cut will have higher concentrations of nitrogen than the mixed pine/deciduous 
forest or the encompassing 60-year old pine plantation due to the removal of trees that 
serve as major nitrogen sinks. 
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79 BRODERSEN, CRAIG R. and WILLIAM K SMITH. Wake Forest University- Effects 
of seasonal changes in canopy openness and daily cloud cover on sunlight 
penetration and understory temperatures in a mixed deciduous forest 

Recently, interest in sunlight penetration through forest canopies has resurfaced because 
of potentially strong effects on carbon sequestration in forest ecosystems on a global 
scale. Seasonal changes in the abundance and distribution of overstory leaves due to 
drought or temperature deciduosity, as well as the corresponding effects on 
photosynthesis of understory plants, are unknown for most forest types. Over the past 
three years, sunlight penetration to the understory and of a mixed deciduous forest in 
North Carolina has been monitored continuously, along with fisheye photographs of 
canopy openness, air and leaf temperatures, and photosynthesis of representative 
understory species. During leaf drop in Fall, greater sunlight penetration was related 
strongly to canopy openness, although increased photosynthesis was not observed due, 
apparently, to concomitant decreases in nighttime minimum temperatures. In Spring, 
canopy closure corresponded to a decline in photosynthesis, but also appeared to be 
ameliorated by warmer nighttime temperatures. Comparisons between days with and 
without cloud cover showed that sunlight penetration was much less, but more uniform, in 
the understory, with corresponding increases in photosynthesis, regardless of the degree 
of canopy openness. Increased exposure to cold night skies (decreased longwave 
radiation) may be contributing to the contrasting effects of sunlight versus nighttime sky 
exposure on photosynthesis. More specific, quantitative comparisons of these 
relationships will be presented. 

80 DAVIS, M. ELIZABETH and CHARLES M. RUFFNER. Department of Forestry, 
Southern Illinois University, Carbondale, IL 62901-Investigating the fire history and 
successional dynamics in shortleaf pine-mixed oak forests at LaRue Pine Hills 
Research Natural Area, southern Illinois 

A few natural stands of shortleaf pine, Pmus echmata (Mill.), occur on upland sites within 
the Ozark Hills of southern Illinois representing a rare community type in this region and 
one dependent on recurring fire. The objectives of this study were to identify the fire and 
disturbance histories of La Rue Pine Hills RNA using dendroecology to develop an 
understanding of the successional dynamics in shortleaf pine-mixed oak stands in relation 
to the disturbance regime. Location of the four largest shortleaf pine-mixed oak sites were 
identified using maps provided by the U.S. Forest Service. Stand structure analysis data 
were collected from a series of .06-ha plots systematically arranged in each stand. 
Increment cores from all size classes of overstory trees were collected and 
dendroecological methods were used to create a chronology for shortleaf pine and black 
oak (Quercus velutma (Lam.). Wedge samples from fire-scarred trees in the area were cut 
and cross-dated with the tree-ring chronology to establish years of fire occurrence and fire 
intervals. Radial growth analysis was evaluated for years of specific growth suppression 
and releases. Preliminary data suggest that periodic fires occurred in the Pine Hills before 
the implementation of fire exclusion practices. Shortleaf pine recruitment appears 
negatively related to fire suppression and its importance has decreased due to the lack of 
fire disturbances. The findings of this study suggest that fire is essential for maintaining 
these habitats and a combination of mechanical thinning followed by prescribed fire 
should be used as the primary tools of restoration ecology. 
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81 DUMAS, SHAY and HOWARD S. NEUFELD. Department of Biology, Appalachian 
State University, Boone, NC 28608 - The role of fire in the thermic-oak pine 
community of the Linville Gorge Wilderness Area. 

Fire shapes community structure by providing a driving force for succession. Fire can also 
affect ecosystem function by altering nutrient and carbon cycling, i.e., by changing litter 
decomposition rates. In November of 2000, a low-intensity ground fire burned over 3000 
ha of the Linville Gorge Wilderness Area in Burke County, NC. Fire is probably a normal 
component of these ecosystems, given that two endemic pines, Table Mt. and Pitch 
(Pinus pungens and P. rigida), have serotinous cones. Suppression of fire over the past 
century has resulted in a shift in species composition, and a reduction in germination of 
seedlings of fire dependent species. In order to better understand the post-fire recovery of 
the thermic-oak pine community, we have begun a comparative study of burned and 
unburned plots in the Gorge. Preliminary investigations show that most of the 
aboveground stems of shrubs were either killed or defoliated by the fire, although re¬ 
sprouting success has been high. Fire resulted in the loss of most of the litter layer, and 
evidence of erosion is apparent in these plots. Litter decomposition bags have been 
placed in both burned and unburned plots, and will be sampled periodically over the 
coming year. In addition, we will measure other factors such as light penetration using 
hemispherical photography, soil temperature, and regrowth. Findings will provide valuable 
information on the role of fire in the southern Appalachians, and may have management 
implications as well. 

82 FRANCIS, SUSANNE E. and PATRICIA A. PERONI. Davidson College-Correlates 
of distribution of poison ivy (Rhus radicans) in a mixed pine hardwood forest in North 
Carolina. 

Poison ivy (Rhus radicans) is a liana whose ecology remains largely unknown. This study 
sought to determine if climbing poison ivy vines were non-randomly distributed with 
respect to tree size and species. A 0.5 ha plot was surveyed in a mixed pine-hardwood 
forest in Davidson, NC. Trees greater than 10 cm DBH were identified according to 
species, DBH, and the presence/absence of poison ivy vines. A 1-m2 quadrat was used 
within each plot to estimate densities of non-climbing poison ivy stems. Of the 261 trees 
censused, 12.3% bore poison ivy vines, and percent infestation varied significantly among 
species groupings. Oaks (Quercus spp) showed the greatest percent infestation (20.25%), 
followed by pines (Pinus spp., 15.38%). The rare pioneer and mature tree species groups 
demonstrated 2.33% and 6.76% infestation, respectively. The presence of climbing poison 
ivy vines also varied significantly with diameter class. The larger size classes experienced 
two to three times greater percentage of infestation than the smallest size class (10-20 cm 
DBH). Within the oak species grouping, percent infestation with poison ivy increased 
significantly as diameter class increased, but size showed no significant influence on 
infestation rates for pines. The dispersion of trees that bore poison ivy vines did not 
deviate significantly from random, but the non-climbing stems displayed significant 
clumping. 

83 FRANCKO, DAVID A. and KENNETH WILSON Dept of Botany, Miami University. 
Oxford, OH 45056 - The Miami University cold-hardy palm project: A year-4 status 
report. 

In 1998 we began at Miami University a program aimed at scientific evaluation and public 
demonstration of currently-available warm-climate plant cultivars under USDA Zone 6 
conditions, and development of next generation' cultivars with improved cold hardiness 
These include palms and a wide assortment of broadleaved evergreens, bamboo, crape 
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myrtles, bananas, and other warm-temperate plants (ca. 100 species/varieties total). Our 
research plan incorporates ten replicated on-campus plots (microclimate = Z7a), several 
plots in colder microclimatic areas (Z6a) off-campus, and approximately 140 palms, 
comprising 15 species/25 varieties of clump and tree palms. Sizes range from second- 
year juveniles to reproductive-age individuals. Nearly all field-grown palms have survived 
winter conditions to date (including a lows of -12°F in Z6a sites and -2°F in warmer 
campus sites in Jan 2000). Clumping palms, including needle palm (Rhapidophyllum 
hystrix) and several varieties of scrub palmetto (Sabal minor) were the most cold hardy, 
with minimal leaf damage down to zero degrees F and vigorous new growth in the next 
growing season. Trachycarpus fortunei cultivars and varieties defoliate below about 5 
degrees F, and, although most specimens have survived, trunked specimens are 
susceptible to trunk rot and death even when fungicides are used. Non-diseased T. 
fortunei rapidly recover to grow new leaves in spring and summer. Cabbage palmetto. 
Mediterranean fan palm, and other ‘Zone 8' palms exhibit high survivorship and foliage 
can be overwintered with appropriate winter protection (wind barriers and leaf mulch). We 
acknowledge support from the Ohio Plant Biotechnology Consortium. 

84 GRAHAM, SCOTT L. and WILLIAM K. SMITH. Wake Forest University- 
Photosynthetic acclimation to changing sunlight regimes in understory evergreen 
species of a mixed deciduous forest. 

Recently, interest in sunlight penetration through forest canopies has resurfaced because 
of potentially strong effects on carbon sequestration in forest ecosystems on a global 
scale. Seasonal changes in the abundance and distribution of overstory leaves due to 
drought or temperature deciduosity, as well as the corresponding effects on 
photosynthesis of understory plants, are unknown for most forest types. Over the past 
three years, sunlight penetration to the understory and of a mixed deciduous forest in 
North Carolina has been monitored continuously, along with fisheye photographs of 
canopy openness, air and leaf temperatures, and photosynthesis of representative 
understory species. During leaf drop in Fall and flush in Spring, understory plants 
experience rapid changes in sunlight to lower and higher levels that then persist for 
several months. In the case of evergreen species, these natural changes in sunlight 
regime offer an opportunity to evaluate differences in photosynthetic acclimation among 
species. However, photosynthetic acclimation to changes in nighttime temperature 
regimes due to different exposure to cold nighttime skies is also required as a part of the 
acclimation response. Some evergreen species that grow within 5-10 cm of the forest floor 
are covered by falling leaves that results in, not only extreme reductions in incident 
sunlight, but elevated temperatures and ambient CO2 concentrations as well. These 
multiple-stress impacts on photosynthetic acclimation are unknown for understory species 
on deciduous forests anywhere. Data will be presented quantifying changes in these 
abiotic parameters and corresponding effects on photosynthesis of several evergreen, 
understory species. 

85 HARPER, ALICE C„ KATHERINE BARBOUR, and SAMUEL P. FAULKNER. 
Biological Sciences, Delta State University, Cleveland, MS 38733. - Evidence for VA 
mycotrophy in yellow pitcher plant (Sarracenia alata) in lower coastal plain wetlands 
in Mississippi. 

Recent investigations indicate that mycotrophy is more common in wetlands than has 
been previously reported. The yellow pitcher plant Sarracenia alata, occurs in low 
phosphorus, permanently to seasonally flooded lower coastal plain wetlands. Sarracenia 
alata roots were sampled from 16 sites with contrasting hydroperiods, in 3 south 
Mississippi counties. Root sections were fixed in FAA, stained with trypan blue in 
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lactophenol , and examined for evidence of VA mycorrhizae (VAM). VAM frequency was 
scored based upon presence of vesicles and/or hyphae intimately associated with roots. 
To assess the relationship of VAM to soil factors, soil samples collected at each site were 
analyzed for pH and Mehlich I extractable phosphorus. Soil color, moisture and texture 
were estimated in the field. Our results indicate that VA mycorrhizae occur in S. alata at 
frequencies of between 30 to 100% in both coarse “anchor” roots and fibrous “feeder" 
roots. Soil pH ranged from 4.1 to 5.4. Extractable P ranged from 1.6 to 5.5 ppm. Simple 
linear correlations between VAM frequencies and soil moisture, pH and phosphorus were 
not significant, and thus, no clear relationships were apparent between VAM in S. alata 
and tested soil parameters. Further investigations will examine the potential for 
occurrence of VAM in other Sarracenia and associated species in coastal Mississippi. 

86 MANARD, R. EMMA and MURTY S. KAMBHAMPATI. Southern University at New 
Orleans, New Orleans-Phytoremediation of cadmium contaminated soil using 
Sorghum bicolor L. 

Phytoremediation is a modern technology, in which higher plants are used to remove 
contaminants and heavy toxic metals from soil and water. The goal of this research was to 
investigate the ability of Sorghum in phytoremediation of cadmium contaminated soils. 
Five seeds of Sorghum were placed in each pot (consisted of 2:1 potting soil and top soil) 
and plants were grown, in replicates of three. Cadmium (as cadmium nitrate) and 
ethylenedinitrilotetra acetic acid (EDTA) were added to each treatment (1000 and 2000 
ppm Cd; 1 and 5 mM EDTA) pot. Plants were harvested two weeks after cadmium and 
EDTA were added. The roots, shoots, and soil were dried in oven for 36 hours. Acid 
digested samples were analyzed for cadmium using Inductively Coupled Plasma (ICP) 
spectrometer. The highest amount of Cd (809 ppm) in root tissues was recorded at 1 mM 
EDTA and 2000 ppm Cd treatment. Shoot tissues exhibited a consistent increase of Cd 
(662 ppm at 0 mM EDTA to 1380 ppm at 5 mM EDTA) accumulation at 2000 ppm Cd. 
Remaining cadmium in the soil at the time of harvest showed a decline from 226.34_1.71 
ppm to 137.78 2.57 ppm, in plants exposed to 2000 ppm concentration, at 1 and 5 mM 
EDTA respectively. Overall, cadmium in shoots is considerably greater than in root 
tissues, which indicated that Cd was translocated from roots to shoots and EDTA has a 
positive role, at least at 2000 ppm Cd treatment. We thank LUMCON-LAMP Program for 
the financial support. 

87 MARTIN, A. W., O. S. TAYLOR I, and Z. E. MURRELL. Appalachian State 
University -Invasive species of the Blue Ridge Parkway in NE North Carolina. 

Invasive plant species threaten natural ecosystem processes and limit overall biodiversity 
The Blue Ridge Parkway (BRP) is a high elevation narrow corridor that encompasses 
many unique natural areas. The narrowness of the corridor and the proximity of developed 
areas to the corridor makes this US National Park very susceptible to encroachment from 
invasive species. In this study, we attempted to quantify the impact of mvasives along the 
BRP, and to examine the presence of invasives in selected wetlands along the BRP 
Surveys of 100 m2 radius were conducted at each BRP milepost, from 276 to 317, to 
determine invasive species presence and abundance. Community types seen in these 
areas are the typical Northern Hardwood Forests, Rich Cove Forests, and Montane 
Alluvial Forests. Invasive plant species, most notably Rosa multiflora, Centaurea 
maculosa, and Lespedeza acuminata, were seen near roadsides, pastures, and old home 
sites. Wetlands between mileposts 276 and 317 delineated by Walker's 1999 study were 
haphazardly surveyed for invasives. Wetland community types seen were Swamp Forest 
Bog Complex, Southern Appalachian Bogs, and Upland Pools Invasive plant species 
were not prevalent in wetland areas, although Rosa multiflora was seen along the 
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perimeter of some of the wetland sites. Based upon the limited distribution and percent 
cover of invasives found in our survey, we concluded that the immediate use of manual 
removal at “hotspots” is a practical remedy that will reduce the long term costs of future 
eradication efforts. 

88 OLOROGUN, I OLORUNTOYIN and MURTY S. KAMBHAMPATI Southern 
University at New Orleans, New Orleans- Phytoremediation of copper contaminated 
soil using Sorghum bicolor L. 

Phytoremediation is the use of higher plants to remediate metal contaminated soil or 
groundwater. The specific objectives of this investigation were (a) to find the ability of 
Sorghum bicolor plant in clean up of copper contaminated soils and (b) to determine the 
role of EDTA on copper absorption and translocation from the roots to the shoot tissue. 
Sorghum seeds were sown in 6" pots and were set up in outdoors at LUMCON research 
facility. Three replicates in each treatment were maintained. Copper as cupric sulfate 
(1000 and 2000 ppm) and EDTA (1 and 5 mM) were added to the pots after three weeks 
of plant growth. The plants were harvested two weeks after Cu and EDTA amendments. 
The plant and soil samples were dried in an oven for 36 hours and were analyzed for Cu 
using the Inductively Coupled Plasma (ICP) spectrometer. Copper in shoots was 
maximum at 1 mM EDTA and 1000 ppm followed by 2000 ppm Cu treatment. Copper in 
root tissues indicated there was a consistent increase in all EDTA treatments. Copper in 
shoots was greater than in root tissues, which may be considered as a positive indication 
that Cu was translocated from roots to shoots and EDTA has a positive role, at least at 
1000 ppm Cu treatment. Copper remained in soil at the time of harvest indicated a much 
lower levels from their treated concentrations, which suggests a large amount of copper 
was removed from the soil by Sorghum plants. We thank LUMCON-LAMP for financial 
support. 

89 RITCHIE, JERRY C., DENNIS C. GITZ III, DONALD T KRIZEK, and V.R. REDDY, 
USDA Agricultural Research Service, Beltsville Agricultural Research Center - 
Growth of eastern qamaqrass at two levels of carbon dioxide and three 
temperatures 

Eastern gamagrass [Tripsacum dactyloides (L.) L.] is a warm season perennial which 
produces high yields of forage. It tolerates drought, flooding, aluminum toxicity and acid 
soils. Eastern gamagrass was grown in six Soil Plant Atmosphere Research (SPAR) 
chambers (0.5 x 2 m, 16 plants per chamber) at two levels of carbon dioxide (370 and 740 
umol/mol) and three day/night temperatures (20/14, 27.5/21.5, and 35/29 C) for 20 weeks 
(mid-May to mid-October 2001). Shoots (tillers taller than 10 cm) were harvested at 10 
and 15 weeks and total plant (shoots, crowns, and roots)-was harvested at 20 weeks. 
Biomass of shoots, crowns, and roots increased significantly with increased temperature. 
Biomass was consistently, but not significantly, higher in chambers with increased carbon 
dioxide. Biomass allocation differed with treatment with percent roots by weight being 
highest with high carbon dioxide and low temperature treatment. Percent roots by weight 
decreased with increasing temperature. Our results suggest little effect on growth for a 
single growing season at increased carbon dioxide. However, the consistently higher 
biomass at higher carbon dioxide treatments suggests the potential for cumulative effects 
over time. 
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90 SCHNURR, JACLYN L. and BEVERLY S. COLLINS. Savannah River Ecology Lab - 
Population dynamics of Trillium macutatum. 

Trillium maculatum is an uncommon spring herb of rich woodlands from South Carolina to 
Florida. We conducted a demographic study of one population of this species on the 
Savannah River Site near Aiken, SC during May 2000 and 2001. The number of plants 
within one m of a 50 m transect decreased between 2000 (N= 263) and 2001 (N= 50). 
Plants were significantly larger (t=-5.906, P<0.001) and a greater proportion of the 
population flowered in 2001 (84% vs. 9% in 2000). Of the plants that flowered in 2001, 
only 29% produced fruit. To more closely investigate the role of light on plant size and 
reproduction, we took fish-eye photographs directly above each of 30 randomly selected 
individuals in 2001. There was a marginally significant decline in average leaf size as light 
increased (P=0.09). Canopy openness had no effect on fruit production; however only 
larger plants produced fruit (t=-3.9, P<0.001) with, on average, 23 seeds per fruit. 
Population growth does not appear limited by seed production. Because T. maculatum 
seeds produce a sugary elisasome, we checked target plants weekly to investigate the 
efficiency of ants as seed dispersers. Fruit maturation occurred by 10 June; fruits began to 
rot by 4 July with no dispersal by ants. Thus, T. maculatum on the SRS may be more 
limited by dispersal than by abiotic factors. 

91 SLAPCINSKY, JODI L.1, DORIA R. GORDON1, and GREG S. SEAMON2. 'The 
Nature Conservancy, P.O. Box 118526, Gainesville, Florida 32611, and ‘The Nature 
Conservancy, P.O. Box 393, Bristol, FL 32321 -"Population Trends in Four 
Sympatric Rare Plant Species at Apalachicola Bluffs and Ravines Preserve, Liberty 
County, Florida" 

Carex baltzellii, Magnolia ashei, Magnolia pyramidata and Taxus floridana were monitored 
in August 1993, 1996 and 1999 by The Nature Conservancy in two ravines at the 
Apalachicola Bluffs and Ravines Preserve and in one ravine at Traveler's Tract, Liberty 
County, Florida. Eighteen circular plots (six in each ravine) of 25 m radius (1,963 m2) were 
established in the slope forests. Maximum density for each species varied by ravine. 
Carex baltzellii clump density appeared to decline in all three ravines from 1993 to 1996 
and remain stable in 1999. Mean population density of Taxus floridana declined in two 
ravines from 1996 to 1999. Conversely, mean densities of Magnolia ashei and Magnolia 
pyramidata either remained stable or increased in all three ravines from 1993 to 1999 
None of these rare species, therefore, appears to reflect the dynamics of the others; each 
needs individual monitoring for trend assessment. 

92 SOUZA, LARA and HOWARD S. NEUFELD. Department of Biology, Appalachian 
State University, Boone, NC 28608 - Light dependency of photosynthesis and 
stomatal conductance in ozone tolerant and sensitive genotypes of tall milkweed 
(Asclepias exaltata). 

The understory forest herb, tall milkweed (Asclepias exaltata) is one of the most ozone 
sensitive plants in the southern Appalachians It can become completely defoliated by the 
end of August during high ozone years. Field surveys show approximately 25% of the 
plants are ozone tolerant and exhibit significantly less foliar injury than sensitive plants 
RAPDs analysis has shown these plants to be genetically distinct individuals The 
physiological basis for differences in sensitivity between genotypes is not known 
Sensitive genotypes may have higher stomatal conductances and absorb more ozone 
We followed the response of photosynthesis to photosynthetically active radiation (PARI in 
both genotypes grown in outdoor exposure chambers. Plants received either filtered air 
(low ozone) or non-filtered air (ambient ozone). Light curves were done on three plants 
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per treatment. Analysis of variance showed no significant differences due to either 
genotype or ozone for any parameters, including photosynthesis and stomatal 
conductance, light compensation point (LCP), apparent quantum efficiency, and dark 
respiration rates. However, light saturation was not reached until PAR reached 
approximately 1400 umol m 2 s , even though mean LCP was as low as 26 umol m 2 s’1. 
This wide spread in PAR between saturation and LCP is unusual for a shade-tolerant 
forest herb. Examples from the literature suggest that photosynthesis in shade-tolerant 
understory herbs should saturate at much lower PAR. It is unclear how this species is able 
to maintain such a low LCP, yet not saturate at moderate PAR. 

93 WARREN, ROBERT J.1, J. DAN PITTILLO1, IRENE M. ROSSELL2 and KEVIN K. 
MOORHEAD' Western Carolina University' and University of North Carolina at 
Asheville'-lmpact of woody vegetation succession upon herbceous communities in 
a southern Appalachian wetland. 

Wetlands in the Southern Blue Ridge Province ar uncommon ecological islands containing 
regionally rare disjunct northern and coastal plain plant species and globally rare southern 
Appalachian endemics. Anecdotal accounts from scientists and land managers suggest 
that herbaceous wetland communities in most non-alluvial wetlands in the southern 
Appalachians are being displaced by woody vegetation. The objective of this study is to 
assess the impact of woody encroachment on the diversity and composition of vegetative 
communities in a southern Appalachian wetland. A quantitative vegetation study was 
conducted in an open and closed canopy area of a fen and an adjacent disturbed 
floodplain wetland in 1994 and 2001, and in a forested floodplain wetland in 2001. The 90- 
ha (225 acre) study site is located in the Tulula Creek floodplain in Graham County, North 
Carolina (elev 800 m). 

94 WHITE, DEBORAH L.1, NICHOLAS DROZDA1 and ERIC IVANOVICH2 Kentucky 
State Nature Preserves Commission and Quest Enqineers-Usinq GIS to model for 
habitat of nine federally listed plants in Kentucky. 

Arcview GIS was used to develop state wide models of appropriate habitat for 9 federally 
listed species. After the habitat requirements for each species were determined. A point 
theme of known locations was then overlaid on themes that describe environmental 
parameters (land cover, slope, etc.) to determine the rank that each parameter would 
receive, e.g. deciduous forest 2, mixed forest 1, all other land cover types 0 . Ranks for 
several themes were them combined to develop an overall rank for an area with each 
combination of habitat parameters. The product ranks areas for the potential occurrence 
of appropriate habitat for a species or is alternately used as a tool to determine whether a 
species could occur at a specific site. Species models can be an important environmental 
and conservation planning tool used for setting priorities and identifying areas in need of 
field work, species recovery and restoration. The objective of this work is to develop 
habitat models for nine federally listed plant species in Kentucky The species included in 
the project are: Arabis perstellata (Brauns’ rock cress), Conradina verticillata (Cumberland 
rosemary), Helianthus eggertii (Eggert’s sunflower), Minuartia cumberlandensis 
(Cumberland sandwort), Spiraea Virginia (Virginia spiraea), Solidago albopilosa (White- 
haired goldenrod), and Solidago shortii (Short’s goldenrod), Trifolium stoloniferum 
(Running buffalo clover). 
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WEDNESDAY EVENING 

SSP SYMPOSIUM 

95 BEARD, C BEN. Division of Parasitic Diseases, Centers for Disease Control and 

Prevention - New approaches for control of insect borne parasitic diseases using 

genetically modified insects. 

Insect borne parasitic diseases such as malaria and Chagas disease account for millions 

of deaths per year in developing countries. In sub-Saharan Africa, malaria alone results in 

over 300 million cases and 1-3 million deaths per year. Chagas disease currently affects 

some 16-18 million people in Latin America, with approximately 50,000 deaths per year, 

and 100 million people living and areas of risk for the infection. Currently, there is no 

vaccine for either of these diseases, and chemotherapy is often either ineffective due to 

resistance or completely lacking for established disease. Vector control measures, relying 

primarily on insecticide-treated bed nets for malaria or domiciliary insecticide treatment for 

Chagas disease, are the chief means for preventing new cases. The challenges 

associated with controlling these diseases have resulted in development of alternative 

approaches for vector control that rely on molecular genetics. Recent accomplishments 

have allowed genetic modification of key insect vector species involved in transmission of 

the agents that cause malaria and Chagas disease and suggest that this technology may 

provide new alternative approaches for controlling these diseases. While there is great 

potential benefit in this new technology, there are also risks that must be adequately 

evaluated before this technology might ever be employed. 

96 DURDEN, LANCE A. Institute of Arthropodology & Parasitology, Georgia Southern 

University - Ectoparasites of vertebrates on islands: Endemic, depauperate, or 

strange? 

An overview of the ectoparasite faunas of vertebrates inhabiting islands will be presented 

with particular reference to data from the Georgia barrier islands. Ectoparasites of 

vertebrates on islands must adapt to survival on two sets of islands: the ecological islands 

represented by their hosts, and the physical islands imposed by geography. A 

combination of the following three trends was noted for vertebrate ectoparasite faunas on 

different islands: 1) Endemism - more commonly recorded on larger or oceanic islands: 2) 

Depauperate faunas - common on most islands but especially on small, isolated, or 

oceanic landmasses; 3) Opportunistic (atypical) host associations that do not normally 

occur in corresponding mainland populations of the host and parasite in question - 

apparently common on many islands but especially on smaller ones. 

97 BENZ, GEORGE W. Tennessee Aquarium Research Institute and Tennessee 

Aquarium-Putting the bite on Jaws: The sequel. 

Nineteen siphonostome families hold species that are parasites of fishes, and together 

they represent the most successful crustacean clade of fish parasites. These parasites 

present a diverse array of body forms and lifestyles. Some species have been known 

since antiquity, with Greek "know-it-alls" such as Aristotle considering them to be worms 

rather than arthropods. The notion that this lineage is an ancient one is supported by 

various types of evidence, including a very contemporary looking fossil representative 

dating back 110 my Today, these parasites are especially well represented in marine 

habitats, from estuaries and surf zones to the abyss, and from pole to pole, and two 

families hold representatives that have invaded freshwater. A handful of species, lovingly 

referred to as sea lice, arguably represent the single largest problem affecting the 
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international salmon farming industry, and it has been estimated that approximately 10% 

of farmed salmon are lost annually to these ravenous copepods. Siphonostomes exhibit a 

fair to high level of host specificity and a high level of attachment site specificity. Most 

species are categorized as ectoparasites, but an important handful are mesoparasites, 

and a small number are endoparasites. Some of these host-parasite relationships involve 

copepods that feed on blood within the heart and aorta of their host, others that blind their 

host, and others still that infect the embryos of their host. These different lifestyles define 

the host organ systems affected by infection, and thus they largely determine the cellular 

and humoral relationships between host and parasite. 

THURSDAY MORNING 

ANIMAL BEHAVIOR 

98 MOORE, DARRELL, East Tennessee State University-Division of labor within the 

honey bee foraging group. 

Honey bee (Apis mellifera) foragers have the remarkable ability to learn, with a high 

degree of accuracy, the time of day at which flowers produce nectar. This time-memory is 

extremely versatile, since the bees can be trained to associate virtually any time of day 

with a food reward. In nature, the colony typically supports several different foraging 

groups: each group (often containing hundreds of individuals) exhibits fidelity to a single 

species of flower. Bees within a foraging group match their foraging excursions with the 

species-specific peak time of nectar production. However, there appear to be two 

opposing selection forces at work on the honey bee time-memory: (1) bees accurately 

remember the training time over a day or two of inclement weather, suggesting that time- 

memory extinction is a relatively slow process; (2) bee colonies are also well known for 

their ability to reallocate their foragers from day to day to exploit the most productive 

flowers in the environment, suggesting a rapid extinction of the time-memory. To 

illuminate the process of time-memory extinction, individual time-trained bees were 

observed for several days after the termination of a food source. Observations of forager 

arrivals at the training station as well as scan-sampling of forager locations and behaviors 

within observation colonies reveal a division of labor within the foraging group. Both 

“persistent” and “reticent” foragers gather at the recruitment dance floor in anticipation of 

the training time, but the “reticent” individuals do not reconnoiter the training station. 

These results suggest an energy-efficient strategy for monitoring the availability of nectar 

sources. 

99 MOORE, MARY ANN and DARRELL MOORE, East Tennessee State University- 

Niqhttime behavior of forager honey bees. 

Over a span of about 20 days, the newly emerged adult worker bee progresses through a 

sequence of in-hive tasks that finally culminate in foraging behavior. It has recently been 

established that young adult bees exhibit no circadian rhythmicity in behavior; they are just 

as likely to perform their tasks during the day or night. However, behavioral rhythmicity 

gradually develops as the worker bee approaches the transition from in-hive task 

performance to outside foraging. The switch from an arrhythmic to a rhythmic, diurnal 

lifestyle is accomplished by inserting an increasing number of rest breaks at night for 

several days preceding the bee’s first foraging excursions. The goal of the present study 

was to examine the nighttime behavior of established foragers in order to ascertain their 

rest/activity patterns during the night. Using a 4-frame observation colony, the behavior 

and exact location of individually marked foragers (trained to collect food from 10:00 to 

12:00 hours) were monitored at night (at 20:00, 22:00, 00:00, 02:00, and 04:00 hours) for 
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4 consecutive days. Occasional observations were also made during daylight hours (16:00 

and 18:00 hours). Our results indicate that: (1) the proportion of time spent resting by 

foragers is about 74.3%, (2) there are no significant differences in the proportion of time 

resting among the different observation times, (3) there are significant differences in this 

value between daytime and nighttime observations, (4) “motionless-in-cell," a form of rest, 

occurs in a restricted part of the colony whereas another form of rest, “standing,” occurs 

throughout the hive, (5) when foragers are not resting, they may perform behaviors 

previously assumed to be the domain of young, preforaging workers. 

100 ALDRIDGE, AMANDA C. and J. K. SHULL. Appalachian State University-Factors 

involved in female mate preference in vestigial stocks of Drosophila melanogaster 

We report ongoing experiments with Drosophila Melanogaster. Previous experiments 

suggest that females with the mutation vestigial wings (vg) show no preference between 

vestigial winged males and Oregon-R wild type males. Additionally, this appears to be due 

to conflicting cues rather than a mixed population. These cues could potentially be visual, 

pheromonal or auditory. The purpose of this experiment is to determine whether female 

preference is different with different cues. Since pheromones are known to be important in 

the courtship of many insects, and the cuticular hydrocarbon composition is vastly 

different in different strains of this organism, then female choice for one strain over 

another similar-looking strain could indicate a preference for one pheromone over another. 

Additionally, difference in female choice in the light versus the dark could indicate a choice 

based on visual cues. Finally, the auditory cues produced by the male song are known to 

be important in courtship, therefore, we utilized males with differing wing conditions. In this 

experiment we gave the vestigial winged females a choice of vestigial winged males and 

either Oregon-R wild type or wild caught males designated Keystone wild type, in one of 

two light conditions, with the following variations: wild type males’ wings removed, vestigial 

winged males’ wings removed, both male types’ wings removed, and no male wings 

removed. This gave a total of 16 treatments. Preliminary evidence suggests that at least 

one of the cues involved is visual, since there are differences in female mate choice in the 

light versus the dark. 

101 BROOKS, JANIE S. Cornell University and Brevard College-Larval development of 

the black swallowtail butterfly, Papilio polyxenes, on carrot, Daucus carota: 

correlation with female oviposition preference. 

For many insects, the initial host choice is made not by the larvae but by the mother 

through her oviposition decisions. Thus, the mother’s oviposition choices directly affect the 

survival of her offspring and the mother's fitness. Often females adopt one of two 

oviposition strategies: either a “spread the risk” strategy in which females distribute eggs 

over a wide area or a “choosy” strategy in where they lay their eggs, bypassing some 

potential hosts in favor of more suitable sites for oviposition. Choosy oviposition behavior 

is adaptive when egg-laying decisions maximize larval survival and growth Female 

Papilio polyxenes are choosy and prefer certain carrot genotypes to others for oviposition 

This study describes the survival and development of P polyxenes larvae on 

domesticated Daucus carota cultivars that differ in acceptability as oviposition substrates 

by black swallowtail females. This work also examines the degree of correlation of 

oviposition preferences of adult females for different carrot genotypes with measures of 

offspring performance on those genotypes. 
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102 ALFORD, JOHN B. The University of Southern Mississippi-Selective predation by 

four sympatric darter species (Perciformes: Percidae) on chironomid 

(Diptera:Chironomidae) taxa from a southern Mississippi stream. 

Four sympatric darter species (Etheostoma lynceum, E. stigmaeum, E. swaini, and 

Percina nigrofasciata) were collected seasonally from Beaverdam Creek in Forrest 

County, MS. Gut contents were removed, and relative abundances of larval chironomid 

prey were compared to relative abundances of chironomid larvae collected from substrate 

samples (snags, leaf litter, gravel, and sand). Chironomids were heavily preyed on by 

each darter species, but their proportion of the invertebrate diet was reflected by the 

relative abundance of chironomid larvae in the resource base. Chironomids were identified 

to genus and/or species, and proportional similarity, niche breadth, and Manly’s alpha 

values for chironomid prey were calculated. Darters selected similar chironomid taxa, yet 

they consumed only a small fraction of those available on substrates. The Etheostoma 
spp. specialized on certain chironomid taxa on all substrates regardless of seasonal 

availability. P. nigrofasciata fed as a generalist on a small range of chironomid prey during 

the summer on snags and sand, but switched to a specialist mode on chironomids from all 

substrates during the winter and spring when food abundances were higher. Morisita’s 

dietary overlap values indicated most darter diets were significantly similar (lm>0.60). 

However, E. stigmaeum was not significantly similar to E. lynceum or E. swaini. 
Competition for food in such a heterogenous environment is not likely, thus sympatric 

darters share and specialize on prey types as a result of spatial segregations among 

substrate microhabitats. 

103 SCHWARTZ, FRANK J. Institute of Marine Sciences, University of North Carolina - 

Shark attacks: when best to avoid them in North Carolina. 

Shark attacks of humans are usually blamed/associated with water temperatures, color of 

swim suit, and/or water turbidity. Ignored have been two environmental forces/features 

that continuously influence/affect all waters of the world - moon phase and tide stage. 

Twenty shark attacks have occurred in North Carolina from 1870 through 2001. Attacks 

occurred in Pamlico Sound (once) and the Atlantic Ocean from Duck-Avon (three times), 

north of Cape Hatteras, south to South Carolina (16 times). Documentation from 18 

attacks revealed most occurred on or near the full moon (7 times), dark new moon (7 

times), and other moon phases (4). Attacks occurred in July (7 times), August (6), 

September (4), and October (once), two are undocumented. All except those in 2001, 

occurred during ebbing or near low tides. The swimming public should pay attention to 

moon phases and tide stages once ocean water temperatures reach or surpass 27°C in 

order to lessen chances of shark attack or encounter. 

104 PLACYK, JOHN S., JR. Department of Ecology & Evolutionary Biology, University of 

Tennessee, Knoxville-The effect of predatory and nonpredatory snake cues on the 

foraging behavior of the zigzag salamander (Plethodondorsalis). 

Many animals show a variety of behavioral responses to predator chemical cues, including 

avoidance of, or reduced activity, within areas that contain such cues. These behavioral 

responses are generally costly in that they can interfere with both foraging and 

reproductive success. However, there is still little information on how these cues influence 

the foraging behavior of reptiles and amphibians, and even fewer studies on diet- 

associated predator discrimination have been conducted with terrestrial animals in 

general. I examined the foraging behavior of zigzag salamanders (Plethodon dorsalis) in 

the presence of chemical cues deposited by snakes that normally prey on salamanders, 

as well as by snakes that do not include salamanders in their natural diet. When 
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salamanders were tested in a control treatment with no exposure to snake chemical cues, 

they exhibited a passive foraging strategy during the day and an active foraging strategy 

at night. This switch in foraging mode as a result of photocycle and circadian rhythms may 

be common for individuals in this genus. Conversely, when either predatory or 

nonpredatory snake cues were present, the salamanders became significantly less active 

at night than when they were tested in the control treatment. In spite of this change in 

foraging mode, foraging success remained constant. Evolutionary implications of these 

results may include: (1) all snakes emit similar chemical cues regardless of their diet as a 

result of phylogenetic inertia, or (2) salamanders avoid all snakes as the result of an 

effective antipredator strategy. 

105 KEMPKE, SUZANNE. Armstrong Atlantic State University, Georgia, A preliminary 

survey of primate populations at the Tiputini Biodiversity Station, Ecuador. 

A preliminary survey of primate populations living in the area of the Tiputini Biodiversity 

Station was conducted from May 15, 2000 to June 1, 2000. The Biodiversity Station is 

located in equatorial western Amazonia, Ecuador in an area of mature, continuous terre 

firme rainforest. At least twelve species of primates have been documented in the area, 

but only one species, the golden mantled tamarin, has thus far been thoroughly studied. 

While conducting the survey, the author decided to focus on woolly monkeys (Lagothrix 
lagotricha), as the social behavior and ecology of this group is relatively unknown. 

Woollies are known to be primarily frugivorous inhabitants of mature, continuous 

rainforest. Among the largest of the New World monkeys, woollies spend most of their 

time in the upper canopy, rarely descending to the forest floor. Woollies are known to 

frequent the area of the Biodiversity Station, and the author was able to monitor their 

activities and determine the feasibility of the future in-depth studies of this group. Woollies 

appear to cover large areas during their daily travels, and more sophisticated tracking 

equipment would be needed to follow them. It is the author's hope to return to Ecuador for 

a more lengthy study of the monkeys. 

106 COLEMAN, JENNIFER and GREGORY J. HAENEL. Elon University -An 

investigation of a captive group of chimpanzees using DNA fingerprinting. 

In chimpanzee mating systems, it has been often observed that male rank is correlated 

with frequency of mating. The dominant male asserts his power to chase rival 

chimpanzees away from estrus females. Therefore, one would expect that the majority of 

the progeny would come from the dominant male. However, in studies of captive and wild 

chimpanzees, females were willing to mate with lower ranking males if opportunities 

arose. We tested the expectations for the dominant male’s reproductive success with a 

captive population of chimpanzees from the North Carolina Zoological Park. Professional 

park staff handled all animals and approved all procedures. This population is intriguing 

because the dominant male appears to be disinterested in mating while the less dominant 

males exhibit a greater frequency of mating activities. Therefore, chimpanzees that were 

born at the zoo have questionable paternity. We used DNA fingerprinting to determine the 

paternity of these chimpanzees. DNA was extracted from the hair of thirteen individuals 

There was enough DNA in ten hair follicles for DNA fingerprinting analyses. Seven 

microsatellites were amplified with PCR and allelic variation was visualized in 

polyacrylamide gels. Males were eliminated as potential sires if their DNA fingerprint 

profile did not account for all non-maternal bands found in the offspring's profile. We 

eliminated the dominant male as a possible sire for one of the three offspring Therefore, 

this captive population represents an example where social dominance does not translate 

into a guarantee of paternity. 
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Herpetology 

107 BLACKWELL, ERIC A.1, ROBERT A. ANGUS1, GEORGE C. CLINE2 and KEN R. 

MARION "The University of Alabama at Birmingham and Jacksonville State 

University—A comparison of population dynamics for two populations of Ambystoma 
maculatum. 

Abstract.—Primarily pond breeders, ambystomatid salamanders migrate from their 

terrestrial habitats to nearby ponds during breeding season.In northeast Alabama the 

migration of the spotted salamander (Ambystoma maculatum) is a conspicuous event that 

occurs during late winter.For three breeding seasons (2000 - 2002) an intensive mark- 

recapture study was conducted on two breeding populations of A. maculatum in Alabama. 

Drift fences completely encircling an ephemeral and a permanent pond were used to 

capture all adult salamanders migrating into and out of the ponds.All captured 

salamanders were marked for identification with passive integrated transponders (PIT 

tags).The Jolly-Seber method of population estimation was used to estimate population 

size, gains and survival rates for each population..Both populations had pronounced male 

biased sex ratios and female biased size dimorphism.Each population had high 

survivorship and modest gains indicating stable populations.More salamanders used the 

ephemeral pond than the permanent pond. 

108 HUESTIS, DIANA L1, DENNIS C. HANEY2, TRAVIS J RYAN3, and PETER A. 

MEYLAN1.'Natural Sciences, Eckerd College, "Biology Dept., Furman University, 

and ’Biology Dept., Butler University-Environmental factors affecting plethodontid 

salamander abundance, distribution, and diversity in the Enoree and Saluda River 

Basins of upstate South Carolina. 

Amphibian populations are declining worldwide; the reasons for these declines vary, and 

are often unknown.Many researchers believe that these declines may have directhuman 

causes, and that amphibians could be used as bioindicators of humankind’s impacts on 

the global environment.Plethodontid salamanders are known to be relatively abundant in 

small streams found in the upstate of South Carolina.This study attempts to correlate 

numerous environmental factors of streams in the Enoree and Saluda River Basins of 

South Carolina with the abundance and diversity of plethodontid salamanders inhabiting' 

these streams.Larvae, metamorphs, and adults of several aquatic-breeding species were 

collected and included Eurycea cirrigera, E. guttolineata, Desmognathus fuscus, D. ocoee, 
D. guadramaculatus, and Pseudotriton ruber.Eurycea cirrigera comprised over 85% of the 

salamanders captured, while very few Desmognathus guadramaculatus and E. 
guttolineata were found. Of the environmental factors studied, stream water temperature, 

pH, conductivity, and stream order showed significant negative correlations with 

salamander abundance and diversity; gradient and dissolved oxygen showed significant 

positive correlations. However, the concentrations of dissolved ions and alkalinity showed 

no correlation. While anthropogenic pollution and alteration of stream environments may 

have negative impacts on salamander populations in other locations, it appears that 

salamander populations are controlled mainly by physical factors of the streams in the 

upstate of South Carolina. 
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109 TAKAHASHI. MIZUKI and THOMAS K. PAULEY.Department of Biological Sciences, 
Marshall University, Huntington, West Virginia-Reproductive status of Plethodon 
cinereus along vertical gradients in West Virginia. 

Plethodon cinereus has a broad distribution throughout the northeastern United States, 
ranging from southern Quebec and Nova Scotia to southern North Carolina. Studies from 
New York, Michigan, Tennessee and Maryland show slight regional differences in mating 
seasons. However, little emphasis has been placed on phenology due to elevation. In 
West Virginia, P. cinereus is found statewide up to an elevation of 4,800 feet, but is not 
found in the counties bordering the Ohio River. They have not only a wide latitudinal range 
but also a wide vertical range. We picked three populations at different elevations (>4000, 
3500- 3000 and 2500-2000 ft) and dissected 20 individuals (10 males and 10 females) 
from each population in order to assess egg development and sperm waves. We also 
collected environmental data at each population site. By comparing the time of 
reproductions of these populations with the environmental data, we determined the 
relationship between climatic factors and the phenology along vertical gradients in West 
Virginia. 

110 DICKSON, NANCY J. and THOMAS K. PAULEY.Department of Biological Sciences, 
Marshall University, Huntington, West Virginia-The natural history of Blanchard's 
cricket frog, Acris crepitans blanchardi, in southern Ohio. 

A natural history study of the Blanchard's cricket frog, Acris crepitans blanchardi, was 
conducted in Lawrence County, Ohio from March 2001 to November 2001.The study 
examined spring emergence, breeding, daily activity, seasonal activity, diet, larval growth 
and fall submergence.Mark and recapture data to estimate population size were collected 
by tagging 236 specimens with elastomer dyes.Physical anomalies were noted. This study 
was supported by the Ohio Biological Survey and Wayne National Forest (USDA). 

Ill METTS, BRIAN S., JUDITH L. GREENE, and J. WHITFIELD GIBBONS. University 
of Georgia’s Savannah River Ecology Laboratory, Aiken, SC-Life history 
characteristics of the common musk turtle (Sternotherus odoratus) in South 
Carolina. 

Life history theory can never be adequately tested without sound, thorough, long-term, 
empirical studies of the natural history of a diversity of organisms. Life history data 
collected during long-term studies can provide useful information for understanding certain 
ecological and evolutionary phenomena. Turtles are ideal for testing life history theories 
related to long-lived organisms; however, long-term studies of most species are 
insufficient to identify priorities for further biological study and conservation planning One 
poorly known species is the common musk turtle (Sternotherus odoratus). Long-term 
studies (1967 - 2001) on musk turtles on the Savannah River Site (SRS) in South 
Carolina have enabled us to examine critical life history and ecological attributes (e g , 
reproductive patterns, growth and size phenomena, population density, sex ratios, 
longevity, movement patterns, and geographic and environmental variability)of the 
species. Such information will be of value in considering various conservation issues. 
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112 TSALIAGOS, RIA N. and J. WHITFIELD GIBBONS. Savannah River Ecology 
Laboratory,University of Georqia-lnvestiqatinq indeterminate growth in reptiles by 
examining long-term recaptures of six species of freshwater turtles. 

The assumption that reptiles exhibit indeterminate growth is widely accepted as a form of 
conventional wisdom, although the supporting evidence is equivocal. Over time, there has 
been frequent speculation backed by anecdotal evidence for and against continued 
growth in large, old, individual reptiles. Although documentation of growth in old, mature 
reptiles has been reported for some turtle species (e.g., Terrapene ornata, Trachemys 
scripta), it has been stated as not occurring in others (e.g., Chelonia mydas, Kmosternon 
subrubrum, Emydoidea blandingi).Definitive evidence of patterns of indeterminate growth 
in turtles and other reptiles has remained obscure. Several freshwater turtle populations 
on the Savannah River Site (SRS) in South Carolina contain known-age individuals, many 
originally captured in the 1960’s and 1970's. Since then, over 30,000 turtles have been 
involved in mark-release-recapture studies. This study investigated whether turtles 
continue to grow at a diminishing rate throughout their life by using six species of 
freshwater turtles found on the SRS. 

113 BREISCH, ARIANAN.1, ALVIN R. BREISCH2, and THOMAS K. PAULEY1.Marshall 
University, West Virginia and New York State Department of Environmental 
Conservation—Thermal regime of Clemmys in West Virginia. 

The spotted turtle (Clemmys guttata) and wood turtle (C. insculpta) are the only members 
of the genus Clemmys that occur in West Virginia.In the spring of 2001, a one-year radio¬ 
telemetry study began of these two species in the eastern panhandle of West Virginia 
near the known southern limits of the wood turtle range. This site is the only location in the 
state where these two species occur together. In addition to monitoring seasonal 
movements, the thermal regime of the turtles’ overwintering refuges was studied. 
StowAway TidbiT® dataloggers were attached to the carapace of six wood turtles to 
record external temperature. Due to the small size of spotted turtles, dataloggers were 
attached after they had entered hibernacula and activity slowed. Additional dataloggers 
were also placed in hibernacula and in the stream channel to determine if turtles were 
selecting a thermal regime that was different from the general environment. Temperature 
was recorded at 15 to 60 minute intervals during the summer and longer intervals during 
hibernation. Datalogger information was compared to local weather station records and 
temperatures recorded in the field. Data collected in this study were used to show the 
extremes in temperature the turtles tolerated and compare turtle behaviors to temperature 
and weather. Comparisons between this study and the thermal regimes of more northern 
populations of wood and spotted turtles may help us understand if overwintering 
temperatures are a limiting factor in the distribution of these species. 

114 THOMAS R. BRENT and SHIRIN TREADWELL.University of South Carolina 
Spartanburq-The influence of basking duration and food availability on growth rate of 
hatchling slider turtles (Trachemys scripta). 

The well-developed habit of “basking” in many species of freshwater emydid turtles is a 
form of behavioral thermoregulation that is often necessary to elevate body temperature 
above ambient. These increases in body temperature are associated with increased 
ingestion rates, intestinal motility rates, digestive turnover times, metabolic rates, and 
activity levels. Because these changes result in greater energy requirements, there are 
costs associated with basking and turtles should bask optimally. Empirical support for 
such assertions of optimality have not been presented. We examined the optimal duration 
of basking behaviors of hatchling slider turtles (Trachemys scripta) under different 
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conditions with respect to food availability. We tested the hypothesis that basking duration 
and food availability interact to influence the growth rate of hatchling T. scripta. Food 
availability and basking duration interacted to influence _ percent increase in body mass 
of hatchling slider turtles (F = 47.569; df = 2; P = 0.001).This project was supported by a 
Teaching and Productive Scholarship Grant from the University of South Carolina 
Spartanburg. 

115 SEALY, JOFIN B. and MATTFIEW P. ROWE. Appalachian State University -Species 
preferences in scent-trailing by neonatal timber rattlesnakes (Crotalus horridus). 

Timber rattlesnakes in northern-temperate regions survive harsh winters by seeking 
refuge in communal, mixed-species hibernacula. Gestation and parturition occur some 
distance from the population's hibernaculum, requiring fall migration to a novel location by 
the newborn snakes. The mechanism by which newborn rattlesnakes locate these novel 
sites has not been thoroughly investigated. Previous studies suggest that scent trails of 
conspecifics may guide neonates to the hibernaculum. Our fieldwork, however, does not 
fully support this conclusion. In this study, we examine the ability of newborn timber 
rattlesnakes to track the scent trails of conspecifics and of other snake species sympatric 
with timber rattlesnakes. Six scent treatments consisting of the newborn's mother, an 
unrelated C. horridus, Agkistrodon contortrix (copperheads), Elaphe obsoleta (black rat 
snakes), Nerodia sipedon (northern water snakes), and a "no scent" control were utilized. 
We tested trailing preferences across an open arena with six newborns from each of four 
populations (n=24).Scent treatments were presented along one of two 9-cm wide, 82-cm 
long pathways angled 45 degrees left and right of the snake's point of entrance to the 120 
X 180 X 60 cm arena. Treatments were counter-balanced across all trials. Preliminary 
results demonstrate that, in addition to their own species, neonatal timber rattlesnakes 
show a strong proclivity to scent-trail A. contortrix, the one non-rattlesnake species tested 
which is known to both co-gestate and to co-hibernate with timber rattlesnake populations. 

116 TOWNSEND, VICTOR R. JR.1, and ALAN H. SAVITZKY2. 1 Virginia Wesleyan 
College and 2 Old Dominion University -Distribution and organization of elastin and 
collagen fibers in the dermis of colubrid snakes. 

Relatively little is known about the structural organization of the dermis for most species of 
reptiles. In particular, the structural and mechanical properties of the skin of snakes 
remains largely unexamined. In this study, we investigated the distribution of elastin and 
collagen fibers in the dermis of representative species of colubrid snakes. Taxa examined 
in this study included Coluber constrictor, Elaphe obsoleta, Nerodia fasciata, Opheodrys 
aestivus, and Thamnophis sirtalis. For each taxon, samples of skin were dissected and 
removed from anterior, midbody, and posterior regions of the body. Skin samples were 
embedded in paraffin and sectioned with a rotary microtome. Serial transverse and 
oblique sections were stained with either iron gallein or a trichrome stain to reveal the 
distribution of elastin or collagen fibers, respectively. Our results indicate that the elastin 
fibers are largely confined to the stratum compactum, the deeper layer of the dermis 
Elastin fibers are almost entirely absent in the overlying stratum laxum as well as the 
underlying superficial fascia. The stratum laxum, consisting mainly of loosely organized 
collagen fibers, occurs in scales, but is highly reduced or absent in the area between 
adjacent scales. We observed variation in the distribution and density of elastin and 
collagen fibers between different regions of the body 
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117 SHELL, TROY L.1, VICTOR R. TOWNSEND, Jr.,1, and ALAN H. SAVITZKY2. 
Virginia Wesleyan College and ‘ Old Dominion University -A comparative study of 

dermal morphology in boid and pythonid snakes 

Despite the functional significance of the skin to the biology of snakes in both feeding and 
locomotion, relatively few studies have investigated the relationship between adaptation 
for particular habitats and the structure of skin. In addition, prior studies of skin structure 
have focused almost entirely upon the epidermis. As a result, the morphology of the 
dermis of most species of snakes remains undescribed. We examined the dermis of 
snakes of the families Boidae (both Boinae and Erycinae) and Pythonidae. Our sample 
included arboreal taxa (e.g., Corallus), fossorial taxa (e.g., Eryx), and species of terrestrial 
or generalized habits (e.g., Boa, Python).For each taxon, samples of skin were removed 
from anterior, midbody, and posterior regions of the body.Skin samples were embedded in 
paraffin and sectioned with a rotary microtome.Serial transverse and oblique sections 
were stained with either iron gallein or a trichrome stain to reveal the distribution of elastin 
or collagen fibers, respectively.Our results indicate that the organization of the dermis of 
boas and pythons differs markedly from the condition observed in their more derived sister 
group, the colubrids.ln addition, we observed interspecific variation in the density and 
distribution of elastin fibers. 

118 MOREAU, KENNETH, SMITH JOHN, and JONATHAN AKIN Northwestern State 
University— Effects of tail autotomy on aggression in ground skinks. 

Autotomy of an appendage is an effective defensive mechanism among many 
invertebrates and vertebrates that results in increased survival of a predatory attempt. In 
ground skink lizards, field samples revealed a high percentage of individuals having either 
recently autotomized tails or having regenerated tails from a previous autotomization. 
While tail autotomy has been shown previously to affect certain behaviors, such as 
foraging strategy, less is known about tail status' effect on interactions among 
conspecifics. In a series of laboratory trials, we found that tail status significantly affected 
aggression levels in this species. 

119 WOLFE, ANDREA H and JAMES R RAYBURN. Dept, of Biology, Jacksonville State 
University, Jacksonville, AL 36265-Preliminary developmental effects of TCA using 
FETAX. 

Tricholroacetic acid (TCA), is a hazardous chemical that is a derivative of trichloroethylene 
(TCE). TCE is an industrial solvent used as a degreasing agent. TCE has been 
extensively used at the Anniston Army Depot to clean tank parts. Local ground water has 
been contaminated with TCE. TCA was tested using Xenopus laevis embryos conducted 
in accordance with ASTM guidelines utilizing the Frog Embryo Teratogenesis Assay- 
Xenopus (FETAX), to determine its teratogenic potential in developing organisms. 
Embryos were exposed to varying concentrations of TCA. Solutions were made by 
dissolving TCA in FETAX solution then diluting out to various test concentrations. 
Solutions were then transferred to plastic petri dishes containing twenty frog embryos at 
small cell blastula stage. Two dishes were used per concentration of TCA tested. Four 
control petri dishes contained FETAX solution only. Solutions were changed once every 
24 hrs and dead embryos removed. At 96-h, embryos were sedated with MS222, counted 
and survival and malformations were recorded. Data indicated that TCA causes an 
increase in teratogenic risk and had a high toxicity in concentrations as low as 1% This 
shows the utility of using FETAX to predict potentially harmful environmental 
contaminants. 
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120 SIRMON, KRISTOPHER, SUSAN MILLER, and JONATHAN AKIN. Northwestern 
State Universitv-lntraspecific aggression in ground skinks: adult-juvenile 
interactions. 

In age-structured populations, the evolutionary fitness interests of one age group may be 
at odds with the interests of other conspecifics. For example, if juveniles remain at their 
natal sites, competition may occur between young animals and older adults, even their 
own parents. Ground skink lizards live an average of 4.5 years and, in Louisiana, 
reproduce annually during the months of May through August. At any given time of the 
year, a field population of lizards is comprised of adults, juveniles, and hatchlings. In a 
laboratory-based study, we examined the interaction between adult and juvenile ground 
skinks and found that overall aggressions were low, with male adults being more 
aggressive than females. 

121 GIBBONS, J. WHITFIELD. University of Georgia's Savannah River Ecology 
Laboratory, Aiken, SC - Using distribution and abundance patterns of herpetofauna 
to address conservation and management issues 

More species of reptiles and amphibians have been documented from the U S. 
Department of Energy's Savannah River Site in South Carolina than from any other public 
land area in the United States, including national parks and military installations. The 
extensive data that have been collected on distribution of herpetofaunal species (n = 101) 
and abundance of individuals (n = > 1,000,000) from1951 to 2002 permit analyses that are 
difficult to achieve with less extensive information. Associations among selected species 
of reptiles and amphibians and their habitats will be evaluated and compared. 

122 CASH, W. B„ J. ENNEN and M. E ALLEN. Maryville College-Calling dynamics of 
the wood frog, Rana sylvatica, in Great Smoky Mountains National Park: Evaluation 
of the North American Amphibian Monitoring Protocol. 

The circadian calling dynamics of the wood frog, Rana sylvatica, were monitored during 
the 2001 breeding season (January 2001 - March 2001) at a locality in Great Smoky 
Mountains National Park. Our objectives were to evaluate the effectiveness of the North 
American Amphibian Monitoring Protocol (NAAMP) for detecting wood frogs and to 
describe certain aspects of the circadian calling behavior of wood frogs. Calling male 
wood frogs were recorded throughout the 24-hour cycle using an automated, remote frog¬ 
logging device. Wood frogs are classified as explosive breeders and may only be present 
at the breeding site from 2 to 5 days. Little is known about their calling dynamics or the 
associated abiotic variables (e.g., temperature and rainfall). We found that the NAAMP 
protocol, as written, would be ineffective in detecting or describing wood frog breeding 
populations. We will present data that describes the circadian calling characteristics of 
wood frogs and the associated abiotic correlates. Spearman Rank Correlation revealed 
significant correlations between NAAMP score and precipitation (Rho = 0.29; P < 0.0001) 
and temperature (Rho = 0.31; P < 0.0001) respectively. However, no significant 
relationship was detected between NAAMP score and hour of day (Rho = 0.09; P = 
0.710), an important component of the NAAMP protocol. These data are important both in 
terms of learning about the basic natural history of the calling behavior in wood frogs, and 
the conservation implications of understanding when wood frogs are likely to breed. 
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Parasitology 1 

123 VARELA, ANDREA S.,1 DAVID E. STALLKNECHT,1,2 MICHAEL J. YABSLEY,1’2 
and SUSAN E. LITTLE.1 'Department of Medical Microbiology and Parasitology, 
College of Veterinary Medicine, The University of Georgia; 2 Southeastern 
Cooperative Wildlife Disease Study, College of Veterinary Medicine, The University 
of Georqia-lnfection dynamics of the tick-borne agent, Ehrlichia chaffeensis, in 
white-tailed deer (Odocoileus virgmianus) and the domestic goat (Capra hircus). 

White-tailed deer (Odocoileus virgmianus) are the natural reservoir host for the tick- 
transmitted rickettsia, Ehrlichia chaffeensis, causative agent of human monocytic 
ehrlichiosis (HME). In this study, we investigated infection dynamics of E. chaffeensis 
using different routes of infection. Because deer can be difficult to work with in captivity, 
we also tested the suitability of domestic goats (Capra hircus) as a model of E. 
chaffeensis reservoir infection. Six deer and eight goats were inoculated with 5.4 x 106 
DH82 cells infected with E. chaffeensis (Ark) by various routes, including intravenous (n=2 
goats, n=2 deer), subcutaneous (n=2 goats, n=2 deer), intradermal (n=2 goats, n=2 deer), 
and repeated weekly intradermal (n= 2 goats). An additional two control goats and two 
control deer were inoculated with uninfected DH82 cells. All animals were monitored for 
six weeks. All deer inoculated with E. chaffeensis (n=6) became positive by PCR and/or 
cell culture by day 15. However, none of the goats developed any evidence of infection at 
any point. Evidence of infection developed earliest and was most frequently found in the 
intravenously inoculated deer. These results suggest that domestic goats are not a 
suitable model to study E. chaffeensis by experimental infection, reconfirm development of 
infection by intravenous route in white-tailed deer, and demonstrate infection of deer by 
intradermal and subcutaneous routes. 

124 YABSLEY, MICHAEL J.1'2, SUSAN E. LITTLE2, DAVID E. STALLKNECHT1'2, 
VIVIEN G. DUGAN1, CYNTHIA M. TATE1, and WILLIAM R. DAVIDSON1'3. 
'Southeastern Cooperative Wildlife Disease Study and "Department of Medical 
Microbiology and Parasitology, College of Veterinary Medicine, University of 
Georgia, Athens, GA and 3Warnell School of Forest Resources, University of 
Georgia - White-tailed deer as sentinels for the delineation of the geographic 
distribution of Ehrlichia chaffeensis. 

Ehrlichia chaffeensis, the causative agent of human monocytic ehrlichiosis, is one of 
several emerging tick-borne diseases prevalent in the United States. The natural history of 
this bacterium includes the Lone star tick (Amblyomma americanum) as a vector and 
white-tailed deer (WTD) as both a natural reservoir of E. chaffeensis and a major host of 
A. americanum. Previous studies from our lab have shown that a high percentage of deer 
in A. americanum endemic areas have antibodies reactive with E. chaffeensis. This study 
was conducted to further delineate the geographic distribution of E. chaffeensis in WTD 
populations in the southeastern United States. Additionally, blood from a subset of WTD 
was tested by culture and polymerase chain reaction (PCR) to confirm serological results 
and detect current infections. For serological testing, the indirect immunofluorescent 
antibody test was conducted on 1,841 WTD serum samples collected from 17 states from 
1981-2001. A total of 885 (48.1%) WTD from 16 of 17 states had antibodies reactive to E. 
chaffeensis. The absence of antibodies reactive with E. chaffeensis was noted in several 
locations including, WV, southern FL, eastern KY, southern LA, and northwestern GA. 
Nested PCR testing revealed 12 of 162 (7.4%) blood samples from GA, NC, AR, and KS 
were positive for E. chaffeensis DNA, while E. chaffeensis was isolated from blood 
samples of 8 WTD from AR and GA. These results indicate that WTD are frequently 
exposed to E. chaffeensis in A. americanum endemic areas and would prove useful as 
sentinels for this tick-borne human pathogen. 
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125 HANNA, AFIF A. and JAMES E. JOY. Rahall Appalachian Transportation Institute, 
Marshall University, Huntington, WV 25755-A survey of mosquito larvae species 
from waste tire habitats in Nicholas County, West Virginia. 

A total of 561 collection visits were made to 252 waste tire dump sites in Nicholas County, 
West Virginia from 17 March through 26 October 2001 for the purpose of collecting and 
identifying mosquito larvae. Each site was categorized as either a peridomestic site 
(Category 1), a forested woodland site with no residences nearby (Category 2), or a site 
where tires served as unlikely habitats for mosquito larvae (Category 3). Total visits to 
each site category were 243, 280, and 38, respectively. Overall, 215 (88.5%), 251 
(89.6%), and 13 (34.2%) of the category 1, 2, and 3 waste tire dump sites were colonized 
by mosquito larvae. A total of 12 species were identified throughout the breeding season 
ranging from 1 to 7 species collected at a given site on a particular collection date. Aedes 
triseriatus, the vector of LaCrosse encephalitis, was the most common species 
encountered, occurring in 364 (64.9%) of the 561 sites (all three categories combined). 
This mosquito species was significantly (X 2 = 5.00; 1 df; P < 0.05) more likely to be found 
in Category 2 rather than Category 1 sites. The second most frequently encountered 
species, Culex restuans (at 38.1% of all sites combined), was significantly (X 2 = 16.74; 1 
df; P < 0.05) more likely to colonize peridomestic (Category 1) sites as opposed to 
Category 2 sites. 

126 LAI, DEBORAH M., JAIME COSTALES, and EDWIN ROWLAND. Ohio University- 
Inhibition of Trypanosoma cruzi release involves the interaction of lqG2a from 
chronic sera and a 67 kD host cell membrane component. 

Infection with the protozoan parasite Trypanosoma cruzi begins with an acute phase and 
progresses into a chronic infection. The immune response that mediates the chronic 
phase has not been completely defined. The objective of this study was to further 
characterize the immune response during the chronic phase. Infected BALB/c fibroblasts 
were cultured in DMEM with serum obtained from normal or chronic (i.e. 50+ days post¬ 
infection) BALB/c mice as serum supplements in place of FBS. Chronic serum was found 
to contain a factor that inhibited parasite release from infected cells in culture. Centrifugal 
separators used to determine molecular weight suggested that the factor was greater than 
100 kD. Protein A columns were used to isolate the IgG fraction of chronic serum which 
was found to contain the inhibitory activity, suggesting this inhibition to be antibody- 
mediated. The specificity of this antibody was found to be to the host cell in that the 
inhibitory effect of chronic serum was removed following incubation on infected host cells 
Further characterization of the antibody suggested it to be lgG2a. Western blot analysis 
using uninfected and infected host cell membrane fractions indicated that the lgG2a in the 
chronic IgG fraction bound to a 67 kD membrane component of infected cells. We surmise 
that the activity of the lgG2a interaction with the infected host cell membrane results in a 
novel inhibition of parasite release. Future work will include an identification of the infected 
cell membrane component and its role in the inhibition of parasite release. 

127 ANDERSON, ALANA*1, KRISTY SMEDLEY1, ERIC BUSH2, CHARLES 
FAULKNER1, JEFF ZIMMERMAN3, and SHARON PATTON1. College of Veterinary 
Medicine, University of Tennessee, Knoxville', National Animal Health Monitoring 
System (NAHMS)3, Iowa State3 - Seroprevalence of Toxoplasma gondii Infection in 
Swineherds in the 2000 National Animal Health Monitoring System (NAHMS) 

Data for this study were obtained from a random survey of swine herds conducted by the 
National Animal Health Monitoring System (NAHMS) in 2000 in 17 states (AR. CO. IA. IL. 
IN, KS, Ml, MN, MO, NE, NC, OH, OK, PA, SD, TX, Wl) Serum samples from 505 swine 
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farms were analyzed for Toxoplasma gondii antibodies by the modified agglutination test 
(MAT) during the summer of 2001. Of swine tested, 536/14302 (3.7%) were positive. 
Sows in the study (487/8434 = 5.8%) were seven times more likely to be infected than 
finishers (49/5868 = 0.8%). Positive animals were present in each of the 17 states except 
CO with a prevalence ranging from less than 1% in NC to 7% and 14 % in IA and Wl. 
When compared to the 1990 and 1995 NAHMS studies, the prevalence of T. gondii in 
sows decreased from 20% in 1990 to 15% in 1995 and finally to 6% in 2000. Sows in the 
1995 study were 3 times more likely to be infected than sows in 2000, and sows in the 
1990 study were 4 times more likely to be infected than sows in 2000. The decline in the 
number of pigs infected with T. gondii appears to be the result of good husbandry 
practiced by the swine industry. (Research supported by The National Pork Producers 
Council.) 

128 HANCOCK, KATIE, RICHARD D. McKOWN, ANNE M. ZAJAC, and DAVID S. 
LINDSAY. Department of Biomedical Sciences and Pathobiology, Virginia Tech, 
Blacksburg, Virginia and University of Nebraska-Lincoln, Great Plains Veterinary 
Educational Center, Clay Center, Nebraska-lnvestiqation into the identity of 
muscular sarcocysts in raccoons (Procyon lotor). 

Sarcocystis kirkpatricki is the only described species of Sarcocystis infecting the muscles 
of raccoons (Procyon lotor). Sarcocysts have been observed in from 50 to 66% of the 
raccoons examined. The raccoon has recently been reported as an intermediate host for 
S. neurona the causative agent of equine protozoal myloencephalitis. We examined 
muscles (tongue) from 96 raccoons collected in Kansas. We found sarcocysts in 27 (28%) 
of the sections. We found that the positive sections contained from 1 to 511 sarcocysts. 
Our preliminary observations indicate that more than 1 structural type of sarcocyst is 
present in these raccoons. We are presently doing detailed morphological studies to better 
characterize the types of sarcocysts present in raccoons. 

129 MITCHELL, SHEILA M., DENNIS J. RICHARDSON, M. ANDY CHEADLE, ANNE M. 
ZAJAC and DAVID S. LINDSAY. Department of Biomedical Sciences and 
Pathobiology, Virginia Tech, Blacksburg, Virginia, Quinnipiac University, Hamden, 
Connecticut, and Department of Pathobiology, University of Florida, Gainesville, 
Florida-Prevalence of agglutinating antibodies to Sarcocystis neurona in skunks 
(Mephitis mephitis), raccoons (Procyon lotor) and opossums (Didelphis virqiniana) 
from Connecticut. 

Equine protozoal myeloencephalitis (EPM) is the most important protozoal disease of 
horses in North America and it is caused by Sarcocystis neurona. Natural cases of 
encephalitis due to S. neurona have been reported in skunks (Mephitis mephitis) and 
raccoons (Procyon lotor). Opossums (Didelphis spp.) are the only known definitive host. 
We examined sera from 24 striped skunks, 12 raccoons and 7 opossums (D. virginiana ) 
for agglutinating antibodies to S. neurona using the S. neurona agglutination test (SAT) 
employing formalin-fixed merozoites as antigen. Animals were collected in Connecticut. 
Eleven (46%) of 24 skunks (13 males and 11 females) were positive and all 12 raccoons ( 
8 males and 4 females) were positive for S. neurona antibodies. None of the 7 opossums 
(4 males and 3 females) were positive for antibodies to S. neurona. Our results suggest 
that exposure to sporocysts of S. neurona by intermediate hosts is high in Connecticut. 
The absence of antibodies in opossums collected in the same areas is most likely do to 
the absence of systemic infection in the definitive host. 
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130 ROSYPAL, ALEXA C., ROBERT B. DUNCAN, ANNE M. ZAJAC, and DAVID S. 
LINDSAY. Department of Biomedical Sciences and Pathobiology, Virginia Tech, 
Blacksburg, Virqinia-Susceptibility of BALB/c and interferon-gamma gene knockout 
BALB/c mice to infection with an American isolate of Leishmania infantum. 

Canine leishmaniasis caused by Leishmania infantum has recently been recognised in 
foxhounds in the United States. This parasite causes visceral leishmaniasis in many areas 
of the world. Dogs are a major reservoir host for human infections. We have isolated L. 
infantum from 3 naturally infected foxhounds from Virginia. Interferon-gamma (INF-G) is 
important in host immunity to Leishmania species. We subcutaneously inoculated BALB/c 
or INF-G gene knockout (KO) BALB/c mice with promastigotes of L. infantum. None of the 
mice developed lesions at the injection sites or any other clinical sign of infection. We 
have consistently been able to recover promastigotes from the spleens of INF-G KO 
BALB/c mice and are awaiting completion of studies in BALB/c mice. We are currently 
conducting studies using real time PCR to obtain quantitative data on the amounts of L. 
infantum DNA in the livers and spleens of inoculated mice. We hope to use the mouse 
model to evaluate vaccines and potential treatments for leishmaniasis. Supported in part 
by grant DOICA-16 from the Morris Animal Foundation to DSL and AMZ. 

131 BULLARD, STEPHEN A.1, ROBIN M. OVERSTREET1, THOMAS RAINWATER2, 
and STEVE PLATT3.'Gulf Coast Research Laboratory, University of Southern 
Mississippi, 2Texas Tech University, and 3Clemson University -Taxonomy and 
zoogeography of ascaridoid nematodes from the stomach of Morelet's and American 
crocodiles from Belize. 

Study of crocodilian ascaridoid nematode systematics and zoogeography may help 
explain the distribution and evolution of crocodilians.The stomach of 10 American 
crocodiles (Crocodylus acutus) and 35 Morelet’s crocodiles (Crocodylus moreletii) 
captured in Belize was examined for ascaridoids in 1998 and 2000.Dujardinascaris 
helicina and Ortleppascaris sp. were collected from C. acutus.Brevimulticaecum sp., D 
helicina, and Ortleppascaris sp. were collected from C. moreletii.No crocodilian ascaridoid 
had been reported previously from Belize.This is the first report of Ortleppascaris sp from 
Central America and from these crocodiles, and it is the first report of Brevimulticaecum 
sp. from Central America and from C. moreletii John Sprent showed that crocodilians in 
Africa, the Americas, and the Indo-Pacific Region were infected by geographically unique 
groups of two to four morphologically similar species of Dujardinascaris.Brevimulticaecum 
spp. infect crocodilians in North, Central, and South America, whereas the closely related 
Multicaecum agile infects crocodilians in Africa and the Indo-Pacific Region only. 
Ortleppascaris spp. infect crocodilians in the Americas and Africa.Combined with 
information from crocodilian fossils, these data support the previous hypothesis that 
ancestors of these ascaridoids speciated after their crocodilian hosts were geographically 
isolated during the breakup of Pangaea and by the opening of the Atlantic Ocean at the 
end of the Early Cretaceous period (approximately 100 million years ago). Consequently, 
these data suggest that crocodilians originated in the Old World. 

132 GODBY, JUSTIN M. and JAMES E. JOY. Rahall Appalachian Transportation 
Institute, Marshall University, Huntington, WV 25755-Utilization of larval habitats by 
potential mosquito vectors of viral pathogens in Cabell County, West Virginia. 

Mosquito oviposition traps were established in trees at ground and canopy levels in the 
Green Bottom Wildlife Management Area of Cabell County, West Virginia Traps were 
sampled weekly for mosquito larvae on 9 occasions from 13 June through 24 August. 
2001. Aedes triseriatrus and Aedes albopictus larvae were collected on 7 and 2 of those 
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visits, respectively. While Aedes triseratus was found in both base and canopy traps, 
Aedes albopictus larvae were only recovered from the canopy. Larvae of an undetermined 
species of shore fly was also found during the course of this investigation in both base and 
canopy traps. Prevalence rates for each species on each collection date are given. 

133 KENNEDY, BROOKE A, FAITH PAYNE and JAMES E. JOY. Rahall Appalachian 
Transportation Institute, Marshall University, Huntington, WV 25755-Prevalence of 
Toxorhynchites rutilus (Diptera: Culicidae) in waste tire piles in Nicholas County, 
West Virginia. 

Toxorhynchites rutilus is a treehole and tire breeding mosguito with a range along the east 
coast of the United States from Massachusetts to Florida. Adults are plant feeders and 
larvae are cannibalistic and/or predaceous on larvae of Culicidae, Psychodidae and 
Chironomidae. Larvae of T. rutilus have been shown to regulate community structure of 
prey mosquitoes significantly. A total of 471 collections was made at waste tire pile sites in 
Nicholas County, West Virginia from April through November of 2001. Toxorhynchites 
rutilus larvae were first encountered in the latter half of June. Prevalence (number of sites 
positive + total number of sites collected) of T. rutilus was 1.5, 12, 18, 27, and 16% for the 
months of June, July, August, September, and October, respectively. Appearance of 1st, 
2nd, 3rd, and 4th instars are documented by month of collection. Species of prey 
mosquitoes are also noted. 

134 COLLINS, MEGAN and WILLIAM FONT. Southeastern Louisiana University—Host- 
specificity among Monoqenea of Poeciliidae and Cyprinodontidae fishes. 

Monogenea are thought to be among the most host-specific of all parasitic helminths. In 
previous studies performed by the author, it was shown that when monogenes are found 

' on multiple hosts, they are often found on congeneric fish species. One of the main goals 
of the current study is to test whether monogenes have the ability to infect syntopic fishes 
belonging to different families. Poeciliid and cyprinodontid fishes were collected from a 
single site located near Ruddock, LA and examined for both body surface and gill 
monogenes. The study site lies within the Lake Ponchartrain estuary where salinities 
varied from 0-2 ppt. Thirty male and thirty female cyprinodontid species: Cyprinodon 
variegatus, Fundulus grandis, F. pulvereus, and Luciana parva and poeciliid species: 
Gambusia affinis, Fleterandria formosa, and Poecilia latipinna were examined for 
monogenes. Preliminary results show a consensus with literature findings in Gambusia 
affinis, with infections of Salsuginus seculus occurring on both the gills and body surface. 
There are also some discrepancies between the host infections reported in the literature 
and those actually collected from this study. For example, Fundulus pulvereus has not had 
any monogene infections reported in the literature, yet was found to be highly infected with 
both gill and body surface monogenes. Fleterandria formosa, also not listed as being 
infected with any monogene species, was infected with body surface monogenes in this 
estuarine system 

135 DIETZEL, KEVIN, and CHERYL D. DAVIS.Western Kentucky University-Impact of 
Lead Acetate Exposure in a Susceptible Model of Experimental Chagas’ Disease. 

The effect of lead on the immune response has been documented with regard to bacterial, 
viral, and tumor challenges. However, little research has been performed to determine the 
effect of lead on the host’s immune system during parasitic infection. In the present study, 
four different groups of C3HeB/FeJ female mice were exposed to varying doses of lead 
acetate (Oppm, lOppm, lOOppm, and lOOOppm) in drinking water for four weeks prior to 
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and during infection with the protozoan parasite, Trypanosoma cruzi. Weight, water intake, 
parasitemia, and mortality data were collected to determine the effect of lead exposure 
during parasitic infection. Initial results of the study indicate that lead intake does have an 
impact on survival. By day 40 of infection, no mortality was observed in the infected 
control (Oppm) group of mice, whereas 30-50% of mice in all lead exposed groups. In 
addition, mice exposed to the highest levels of lead acetate (lOOOppm) showed higher 
parasitemia levels early in infection and experienced mortality as early as day 30 of 
infection. 

136 FAULKNER, CHARLES T.*, KRISTY SMEDLEY, ALANA ANDERSON, and 
SHARON PATTON. Department Of Comparative Medicine, University Of Tennessee 
College Of Veterinary Medicine, Knoxville, TN 37996-Evaluation of Golden Blend 
Dewormer for Treatment and Control of Parasitic Infection in Goats. 

Parasitism by Haemonchus contortus is a major cause of illness and death in goats, and 
many anthelmintics are no longer effective. Morantel tartrate (MT) (Pfizer Inc., New York 
NY) is a safe and effective drug with FDA approval for treatment of goats infected with 
gastrointestinal nematode parasites. A formulation of MT mixed with a pelleted goat 
dietary ration (Golden Blend Dewormer (GBD), Custom Milling, Davisboro GA) is 
commercially available to goat producers This study evaluated the efficacy of GBD for 
treatment of parasitic infection in goats. Fecal egg counts (FEC), expressed as parasite 
eggs per gram of feces (EPG), were determined by the McMaster technique and goats 
assigned to treated (n=52) and untreated control (n=26) groups. Pre-treatment FECs 
ranged from 3350 to 100 EPG and were not significantly different between groups. 
Treated animals received GBD formulated to deliver MT at a dose of 9.8mg/kg body 
weight. Post-treatment FEC of samples collected 7 to 14 days later were significantly 
lower (p < 0.05) than pre-treatment FECs. The difference between pre-and post-treatment 
EPG ranged from 100% reduction in 28/52 animals to less than 60% in 8/52 animals 
FECs of untreated animals were not significantly different over a 21-day observation 
period. The FEC of GBD treated animals remained significantly lower at 42 days post¬ 
treatment than their initial pre-treatment FEC. Because MT does not have residual activity 
against endoparasites, the reduced pasture contamination by GBD treated goats is likely 
responsible for slower rates of parasite transmission between hosts. 

137 FAULKNER-DIDERRICH, VINA R.1, C.T FAULKNER2, and SHARON PATTON2 
'Lincoln Memorial University, Harrogate TN37752, and University of Tennessee 
College of Veterinary Medicine, Knoxville TN 37996.-Seroprevalence of Toxoplasma 
gondii in people from eastern Tennessee. 

Toxoplasma gondii is a zoonotic parasite causing significant disease in the 
immunosuppressed and the unborn. Prevalence of infection between different populations 
may vary depending on frequency of behaviors associated with risk of infection. Sera and 
interview data were collected by a convenience sampling of 517 people (males and 
females) between 18-83 years old from eastern Tennessee. Sera were tested for anti-T. 
gondii IgG with the Modified Agglutination Test (MAT). The seroprevalence of T gondii in 
this population was 10%. Seven percent of males (35/517) and 3% of females (17 517) 
were positive. Males were twice as likely to be positive compared to females Accidental 
ingestion of oocysts shed by cats into the environment is a source of infection to people, 
therefore, cat ownership was tested against T gondii seropositivity. People that did not 
own a cat were twice as likely to be positive, supporting the assumption that cat ownership 
does not increase risk of T. gondii infection. Accidental ingestion of the tissue stage of T 
gondii in edible portions of meat is a second source of infection, therefore meat 
consumption was tested against T. gondii seropositivity. People that ate meat were nine 
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times more likely to be positive than those with religious restrictions regarding meat 
consumption. Females were more familiar with the disease toxoplasmosis than males. 
Males that were unfamiliar with toxoplasmosis were almost seven times more likely to be 
positive than males with knowledge of the parasite. No such difference was found in 
females. 

Plant Ecology 1 

138 BEITING, STEVEN W.1 and JOHN L. VANKAT2. Kentucky State Nature Preserves 
Commission' and Miami University2 -Successional dynamics of old-growth forests in 
southcentral Alaska. 

We defined five forest types on Fort Richardson Army Base in southcentral Alaska near 
Anchorage. White spruce (Picea glauca) and paper birch (Betula papyrifera) occur in all 
five types. Human-caused (and possibly natural) fire primarily initiates succession and 
leads to a dense canopy of birch. White spruce, a shade-tolerant species, recruits into the 
canopy, gradually replacing birch. We developed and tested three successional 
hypotheses using age-class distributions, ordination, and patterns of white spruce release. 
We determined that a linear sequence best described succession for these forests. 
Disturbance from spruce-bark beetle (Dendroctonus rufipennls) potentially impacts the 
oldest forest types. 

139 CARVER A., R. THURAU, J. FRALISH, R. ANDERSON, E. WHITE, D. CLOSE, C. 
RUFFNER and T. McARDLE Southern Illinois University, Carbondale, and Illinois 
State University, Normal-Mapping the presettlement, present, and projected future 
forest community types in the Illinois Ozark Hills using a Geographic Information 
System. 

A digital elevation model (DEM) developed by the Natural Resources Conservation 
Services (NCRS) was used to identify aspect and elevation for each section and quarter- 
section corner in the Illinois Ozark Hills. The witness tree records for the Illinois Ozark Hills 
were used to generate forest community composition on each of site types: mid to high 
southwest slopes, mid to high west and south/southeast slopes, ridgetop, mid to high 
northwest/north/ east slopes, low slopes, and stream terraces. Community density and 
basal area as well as species density, basal area, and importance value (IV) were 
calculated for each site type. Using the DEM, presettlement community composition data 
by site, and field plot tree, sapling, and seedling data by site, detailed map layers for oak- 
hickory and mesophytic communities, and for Quercus alba, Q. velutina, Acer saccharum, 
and Fagus grandifolia were developed for the presettlement, present, and projected forest 
overstory by site type. A comparison of maps demonstrates the detail that can be reached 
using GIS integrated with field data, and the accelerated change from an oak-hickory 
dominated forest to sugar maple-American beech. 

140 FRALISH, J. S., R. C. ANDERSON, T. McARDLE, A. D. CARVER, D. CLOSE, C. 
RUFFNER, E. WHITE, and R THURAU. Southern Illinois University, Carbondale. 
and Illinois State University, Normal-Presettlement, present, and projected future 
forest community types in the Illinois Ozark Hills. 

The random pairs method with a 122° exclusion angle, was used to analyze witness tree 
size, distance and direction data from the 1806-7 original land survey records for the 
Illinois Ozark Hills. A digital elevation model for the region supplied by the Illinois 
Department of Natural resources was used to identify the aspect and slope position at 
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each section and quarter-section corner. To examine the effect of microclimatic conditions 
on forest community composition, witness tree data were separated into each of six site 
types. Forty-six forested corners distributed across the six site types were relocated and 
sampled using nested circular quadrats for trees, saplings, and seedlings. In 1806, oak- 
hickory dominated the four driest sites (IV = 60-73%) while mesophytes such as sugar 
maple and American beech dominated only the low and terrace sites (IV = 50-64%). In 
1990, oak and hickory along with yellow-poplar dominated all sites except the terrace with 
an IV ranging from 54 to 88%. The seedlings and saplings of the present forest on all sites 
types are dominated by mesophytes, particularly sugar maple and American beech, with 
IV s ranging from 50 to 77. Dominance of the understory by mesophytes represents a 
requiem for the Quercus-Carya forest in the Ozark Hills. 

141 VAN DE GEVEL, SASKIA L and CHARLES M. RUFFNER. Southern Illinois 
University Carbondale-The influence of land-use history on the forest development 
of the Illinois Ozark Hills. 

A historical ecology project was designed to understand the influence of different land 
uses on forest development at Trail of Tears State Forest, where there is limited 
knowledge about past land uses in the Ozark Hills of Southern Illinois. By incorporating 
land use history research, tree ring analysis, and stand structure analysis, disturbances 
such as selective cutting, burning, grazing, and agricultural clearing have been 
investigated to determine their long-term effects. After the settlement of Union County in 
the 1830's, much of the 2104 hectares of the state forest has been manipulated by 
humans via logging, grazing, agricultural clearing, and fire exclusion. Selective logging of 
upland sites removed some pre-settlement trees, yet most of these sites retained their 
forest structure. Bottomland sites were mostly cleared for subsistence agriculture by the 
1860s then abandoned around 1925, allowing for recruitment of forest species. 
Bottomland sites also experienced significant grazing pressure resulting in failed 
regeneration of many species. With state management in the 1930s came a fire 
suppression program, which ultimately fostered the expansion of Acer saccharum 
Marshall and Fagus grandifolia Ehrh. onto rich upland loess soils. This alteration of the 
disturbance regime is currently causing a transition from the presettlement oak-hickory 
forest type to a later successional sugar maple-beech forest type. 

142 BEIER, COLIN M., ERIK T. NILSEN, ORSON K. MILLER. JONATHAN L HORTON, 
JOHN F. WALKER and BARTON D. CLINTON. Virginia Polytechnic Institute and 
State University - Influence of understory evergreen shrubs on canopy tree 
recruitment in the Southern Appalachians. 

The inhibition of canopy tree regeneration by evergreen understory shrubs was 
investigated by describing shrub-resource-seedling performance linkages in a 
comprehensive field study. In Southern Appalachian forests, Rhododendron maximum L 
(RM) and Kalmia latifolia L. (KL) form dense understory thickets beneath which tree 
seedlings are unlikely to establish and grow to maturity. Previous research indicates that 
RM limits light availability, influences soil nutrients and pH. and may inhibit seedling 
mycorrhizal colonization. Oak (Quercus rubrum and Q. prinus) seedlings were planted in 
split plots along natural gradients of shrub density at two sites in the Coweeta Basin. NC. 
Half of the seedlings in each plot were inoculated with spores of Scleroderma cltrina. a 
common generalist ectomycorrhizal species. In 2001, seedling phenology and herbivory 
were monitored biweekly during the growing season until seedling harvest in early 
autumn. Initial analyses verified that RM limits light availability, a resource that is positively 
correlated with seedling biomass. Metallic soil cations (Al, Cu, Fe) found in higher 
concentrations and lower pH beneath RM were negatively correlated with seedling growth 
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Arthropod herbivory significantly reduced aboveground biomass, and appeared to be 
positively correlated with RM and KL density. Inoculated oak seedlings responded 
positively to KL density, while the non-inoculated seedlings responded negatively. No 
inoculation effect has yet been observed beneath RM. Further analyses will include 
completion of shrub-resource-seedling linkages, seedling water-relations physiology, 
effect of inoculation treatment, and the influence of shrub cover on herbivory rates. 

143 DILUSTRO, JOHN J., BEVERLY S. COLLINS, LISA K. DUNCAN and REBECCA 
R.SHARITZ. Savannah River Ecology Laboratory, University of Georgia, Aiken, 
South Carolina 29802-Soil texture, land use intensity, and vegetation of Fort 
Benninq upland forest sites. 

Upland forests at Fort Benning, GA, are used for military training and managed primarily 
toward a longleaf pine ecosystem (thinned at 9 yr intervals, burned at 3 yr intervals). We 
describe the canopy and ground layer vegetation among 32 sites, each 400 x 400 m, that 
differ in soil texture (from sandy to clayey) and intensity of military training (lighter infantry 
vs. heavier mechanized training). We characterized soil texture and land use disturbance 
among the sites, and asked if canopy and ground layer community measures (species 
composition and richness, basal area, abundance) differ among sites on the basis of soil 
texture or land use. There was a gradient of soil texture (% clay) from clayey sites within 
light training areas to sandy sites in heavier training areas. Number of disturbance 
features per site did not differ among landuse/soil texture categories. Differences in 
ground layer and canopy composition among sites scaled by disturbance intensity; 
differences in canopy composition also reflected the proportion of pine. Species richness 
of ground layer vegetation differed among soil texture/landuse categories; there was a 
richness gradient from heavily disturbed sites with clayey soil, through lightly disturbed 
sites, to heavily disturbed sites with sandy soil. Disturbances associated with mechanized 
military training and forestry practices favor pine dominance, and maintain open-site, 
successional or fire-tolerant species in the understory. Although intense management 
toward pine monocultures can reduce within-stand diversity, federal installations such as 
Fort Benning may help conserve oak-hickory-pine forests in the Sandhills region along the 
southeastern Piedmont - Coastal Plain fall-line. 

144 PERKINS, PENNY A. and CHARLES M. RUFFNER Department of Forestry, 
Southern Illinois University Carbondale-Effects of time on hill prairie biomass and 
species composition. 

Illinois consists of a wide array of biologically diverse ecosystems including hill prairies. 
Although few hill prairies exist in Southern Illinois, the Ozark Hill Prairie Research Natural 
Area comprises 535 acres of biologically and geologically significant Forest Service land. 
Management objectives include 1) preservation of pristine ecosystems for research, study, 
observation, monitoring, and educational activities, 2) preservation and maintenance of 
genetic diversity, and 3) serving as an area for studies of succession and measuring long¬ 
term ecological changes. Since its establishment in 1975, several researchers have 
studied four hill prairies to determine the long- term effects of burning. The prairies were 
burned in the spring of 1975, 1976, 1978, 1980, 1982, 1984, 1986, and 1989 except for 
prairie four, which was not burned in 1989. Stem density and biomass were used to 
assess the long- term effects of burning on these prairies. Although several studies have 
been conducted studying the effects of fire on prairie ecosystems, few have investigated 
the effects of time since the last fire. This is important to know since managers have 
limited control over burn windows and permits and years may pass between burns. The 
current study is designed to elucidate and identify pathways in the hill prairie systems 
since the last fire treatment. Our data collection methods are stem counts of woody 
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vegetation by size class, biomassing forb and grass species, and counting grass culms. 
We hypothesize that these hill prairies have greatly decreased in size and the woody 
vegetation has encroached reducing indicator species overall. Results of this project will 
provide data needed for applying management decisions and further study on the effects 
of repeated burning as a restoration tool. 

145 PEET, ROBERT K. and JOHN H. HARRIS. The University of North Carolina at 
Chapel Hill and The National Center for Ecological Analysis and Synthesis - An 
information infrastructure for Vegetation Science. 

For a US national vegetation classification system to be operational, subject to peer 
review, and broadly accepted, an information infrastructure must exist to manage the 
anticipated 10' vegetation plot records and 104 plant associations. The ESA Vegetation 
Panel anticipates an infrastructure with three independent, linked databases. Plot data 
must underlie any credible vegetation classification. A public plot archive that allows 
inclusion of a diversity of plot types is needed with associated tools for formatting, 
submitting, locating, extracting and summarizing plot data. A prototype plot archive, 
VegBank, and associated desktop client is under construction at the National Center for 
Ecological Analysis and Synthesis. Second, a Vegetation Classification Database must 
contain the classification itself and supporting information about classification units. The 
database must be publicly accessible over the Internet, and users must be able to view 
the classification as it existed at any specified date so as to allow citation in literature and 
other documents. NatureServe is building this database. Third, a Plant Nomenclature 
Database must contain botanical nomenclature needed to identify taxa referenced in the 
other databases. Plant nomenclature as treated in most databases is inadequate for use 
in the Plot and Classification Databases because the meanings associated with plant 
names change with time and between users. A new database that tracks linkages of 
species names and concepts and built on PLANTS or ITIS is proposed. Like VegBank and 
the Vegetation Classification Database, the Plant Nomenclature Database should be 
Internet accessible with user-specified view dates. 

146 SHELINGOSKI, SUSAN1, RICHARD J. LEBLOND2, JON M STUCKY1 and 
THOMAS R. WENTWORTH1. North Carolina State University and North Carolina 
Natural Heritage Program-Determining a target plant community for restoration of a 
historically significant savanna in Pender County, NC. 

The Big Savanna (BS) was an ecologically significant ecosystem in Pender County, North 
Carolina until its conversion to agriculture in the late 1950’s. It was first described by North 
Carolina State University plant ecologist Dr. Bertram W. Wells in 1928. The savannah was 
unique in that it was completely treeless, was burned annually, and occurred on a unique 
soil type with a high water table. The Wells Savanna (WS), located approximately 5 miles 
northwest of the Big Savannah site was discovered in 1997 WS shares the same 
hydrologic characteristics and unique soil series as BS, and preliminary inventories have 
revealed a strong similarity in plant community species composition between WS and that 
previously reported for BS. Over 170 native species, 7 of which are rare, have been cited 
thus far at WS. WS consists of two mowed transmission line rights-of way and adjacent 
pond pine woodland. It is believed that the adjacent overgrown area is the result of fire 
suppression and would be more open under a natural fire regime We present results of 
efforts to select an appropriate target plant community for restoration of the savanna 
association that occurred at WS. Restoration efforts will be informed by documentation of 
previous management activities at both BS and WS and by comparisons of WS with othei 
savannas on hydric soils. 
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147 REILLY, MATTHEW1, BRUCE ALLEN2, REBECCA SHARITZ2, and PETER 
HANNAH '. Louisiana State University1, University of Georgia2, and University of 
Vermont 3- The clonal habit and post-hurricane recruitment of pawpaw (Asimma 
triloba) in the old-growth bottomland hardwood forests of the Congaree Swamp 
National Monument. 

Pawpaw (Asimina triloba) is a small understory tree found in bottomland hardwood forests 
of the southeastern United States. Though it has been suggested that pawpaw 
reproduces clonally, investigations into its clonal habit and the role this type of 
reproduction plays in its life history are scarce. By excavating root systems of pawpaw I 
found that though seedling recruitment occurs, the formation of root suckers accounts for 
the majority of stems in the Congaree Swamp. Clones spread and form a conspicuous 
part of the understory creating dense thickets in the shade. Analysis of growth histories 
constructed from larger pawpaw stems revealed its ability to grow slowly in a suppressed 
state under closed canopy and then to react to gaps by increased growth. More than half 
the stems cored showed increased growth immediately after Hurricane Hugo in 1989. 
Permanent plots established in 1990 and then resampled in 1994, 1998, and 2001 
showed mean densities of saplings and potentially fruit bearing stems larger stems among 
five 1 ha plots increasing dramatically in the years immediately after the hurricane due to 
high recruitment and low mortality. This increase in stem density appears to be slowing as 
canopies recover over time. Thus, the ability to form large clones in the understory plays 
an important role in monopolizing temporally and spatially limited light resources that shift 
the demographic structure with an increase of sexually mature stems in a predominantly 
clonal species. 

148 XI, MIN1, ROBERT K. PEET1, and DEAN L. URBAN2, ^he University of North 
Carolina at Chapel Hill and 2Duke University - Immediate impacts of Hurricane Fran 
on the structure of a North Carolina Piedmont forest. 

Large, infrequent disturbances such as hurricanes have major impacts on forest structure 
and dynamics, but owing to their infrequent nature we rarely have opportunity to compare 
detailed structural data from before and after an event. We assess changes in forest 
structure and evaluate immediate changes in stand structure and gap characteristics 
resulting from Hurricane Fran using 37 long-term (70-year) permanent plots (ca 1000 nr) 
and eight intensive mapped stands (ca 10 yr; 10000-24000 m2) in and near the Duke 
Forest. Damage severity varied significantly among plots. Stem damage ranged from 
1.7% to 77% among permanent plots and from 4% to 23% among mapped stands. 
Uprooting was the major damage type for canopy trees. The azimuth of uprooting boles 
was generally 200-220°, as would be predicted from local surface windspeeds. The 
hurricane strongly affected community structure by causing a sharp drop in stand density 
and substantial basal area loss. Mortality rates increased dramatically and remained 
higher following the disturbance. Mortality rate increase was positively related to tree size 
for canopy trees, whereas a negative size-damage severity relationship was found for 
sub-canopy trees. The hurricane not only increased gap frequency, but also produced 
more-complex gap characteristics. Average gap sizes for the mapped plots were about 
1000-1200 m2 in the substantially damaged mapped plots, which is substantially larger 
than the pre-hurricane gap sizes. Maximum gap sizes were 18-34 folds larger than pre¬ 
hurricane. These immediate changes will have long-term effects and will doubtless lead to 
more complex patterns of forest succession. 
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149 WEISENHORN, PAMELA B.\ LORETTA L. BATTAGLIA1 and BEVERLY S. 
COLLINS". Louisiana State University1 and University of Georgia, Savannah River 
Ecology Laboratory2 -Resource dynamics and Quercus michauxii recruitment in 
aging canopy gaps. 

During canopy gap formation, microtopography and light can be modified simultaneously 
and the resulting microsites may differentially affect seedling regeneration and recruitment 
into the canopy. Pit-mound complexes were created in and adjacent to five experimental 
canopy gaps. Two replicate complexes were located in each of three positions: gap 
center, gap edge and in the intact forest. We investigated the effects of canopy openness, 
soil moisture, and soil temperature on above- and below-ground development of Quercus 
michauxii seedlings, planted as acorns within microsites two years following gap creation. 
In the seven years since gap creation, increased vegetation cover has led to a decrease in 
canopy openness above planted seedlings in center complexes, such that levels are not 
different from intact forest canopy. Canopy openness was higher in edge positions relative 
to gap centers. Soil temperature exhibited the same pattern among positions. Soil 
moisture was significantly greater in pits versus mounds and in gap centers compared to 
intact forest. High moisture in pits led to lower seedling establishment, so pits were 
omitted from subsequent analyses. Seedling height on mounds was significantly different 
among positions and greatest in the center; height was also positively correlated with root 
length and soil moisture. Height and current canopy openness were not related. Relative 
growth rates have decreased over time, which may reflect changing light availability in the 
past 4 years. Increasing competition for light and moisture with naturally regenerating 
neighbors may mean that additional canopy openings are required for recruitment into the 
overstory. 

150 WELTZIN, JAKE F.1, CHARLES A. PRICE2, and KRISTINE JOHNSON3. 'University 
of Tennessee; "University of Arizona; US National Park Service. -Community-level 
response of pasture communities to restoration using native plant species. 

Cades Cove, a Cultural Management Zone in the Great Smoky Mountains National Park, 
is being managed to conserve its cultural and biological heritage. The pastoral setting of 
the valley is derived from a variety of ongoing and historic land uses, including pastures 
and hayfields. Many of these pastures are dominated by a suite of non-native, often- 
invasive plant species. In 1995, the National Park Service initiated an experiment 
designed to investigate the potential for intensive management activities - including 
herbicide application, mowing, planting of native species, and burning - to reduce the 
dominance of non-native plant species, and increase the diversity and abundance of 
native plant species. In 2000 and 2001, we determined biomass, cover, and frequency of 
plant species at the two experimental sites. At both sites, the treatments decreased the 
dominance of non-native plant species, including plantain (Plantago lanceolata), clover 
(Trifolium spp.), and foxtail (Setaria geniculata), and increased the dominance of the 
native Indian grass (Sorghastrum nutans). S. nutans likely contributed to greater biomass 
production in treated plots. Species richness did not differ between treatments, but 
species diversity (H') was greater in treated than control plots The two sites differed in 
response to treatment, in part because of the composition of the extant community 
Results suggest that some, but not all, management objectives can be met because of the 
differential response of the resident plant species to the treatments 
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151 STALTER, RICHARD 'and ERIC E. LAMONTY 1 St. John's University, 2 The New 

York Botanical Garden. The Vascular Flora of Jamaica Bay Wildlife Refuge, Long 

Island, New York 

The vascular flora of Jamaica Bay Wildlife Refuge, New York, consists of 456 species 

within 270 genera and 90 families. Twelve of the species are listed as rare in New York. 

Two hundred forty-one species (53% of the flora) reported from the refuge are new 

records for Queens County, New York. Largest families are the Asteraceae (77 species) 

and Poaceae (57 species), and largest genera are Polygonum, Cyperus, Aster, Panicum, 

Trifolium, Carex and Eupatorium. This floristic study has been based upon more than 

fifteen years of observations and collections. During these years human disturbances and 

natural forces have modified the environment resulting in a concomitant change in the 

flora. 

152 ALLEN, BRUCE P. and REBECCA R. SHARITZ. Savannah River Ecology 

Laboratory, University of Georgia, Athens - Post hurricane liana community dynamic 

in an old-growth floodplain forest. 

Twelve growing seasons after Hurricane Hugo devastated portions of the old-growth 

floodplain forest of the Congaree Swamp National Monument, the liana communities have 

responded to the disturbance levels. Liana populations were studied across hydrologic 

and disturbance gradients in this forest. Six 1-ha plots were established in 1989-90, and 

re-sampled 4, 8, and 12 growing seasons after the hurricane. In heavily damaged areas, 

liana density initially decreased dramatically but exceeded pre-hurricane levels within 

twelve years of the hurricane. In less disturbed areas, vine communities have been 

relatively stable with small increases in stem density for all species in the twelve years 

since the hurricane. Liana diameter growth rates continue to reflect size- and species- 

specific differences. Liana mortality rates peaked at 10%/year from 1990-94 and stabilized 

at 6%/yr from 1994-2002. This mortality rate is more than twice the rate of similar sized 

subcanopy and canopy tree species. 

Plant Ecology 2 

153 FRANKLIN, MISTY A., JON M. STUCKY, THOMAS R. WENTWORTH, and 

CAVELL BROWNIE. North Carolina State University-Factors affecting seed 

production in natural populations of Lyslmachia asperulifolia Poir. (Primulaceae), a 

rare, self-incompatible plant species. 

Lysimachia asperulifolia Poir., a rhizomatous herb, is restricted to fire-influenced ecotones 

between longleaf pine savannas and pocosins in North and South Carolina. Natural 

populations of the species produce few seeds. Low seed production may prevent 

establishment of new populations and production of new genotypes, limiting the species' 

ability to survive diseases and changing environmental conditions. We conducted a study 

in natural populations to determine causal mechanisms of limited seed production and 

how the resultant level of seed production were affected by prescribed fire. The genetic 

compatibility portion of the study consisted of the following: 1) We estimated pollen 

viability and found differences among all sites, but no differences among years (pre- and 

post-burn). Pollen viability ranged from 55% to 99% and did not appear to limit seed 

production. 2) We self-pollinated flowers and confirmed that individuals in study 

populations are self-incompatible. 3) We pollinated flowers using pollen from varying 

distances within and between populations to determine if seed production is related to 

crossing distance. Inter-population crosses produced more seeds than within-population 

crosses. Because populations are separated by distances exceeding pollinator flight 
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distances in the fragmented landscape, our research strongly suggests that the low level 

of variability for compatibility alleles within populations is a major factor limiting seed 

production. Funding was provided by the US Forest Service. 

154 GREENBERG, CATHRYN FI. US Forest Service Southern Research Station-Fruit 

production in mature and recently harvested cove and upland hardwood forest of the 

southern Appalachians. 

Fleshy fruit is an important dietary component of many vertebrates. Yet, managers know 

little of how much fruit is available or how to manage fruit production. Since 1999 fleshy 

fruit has been counted monthly in replicated 0.1 ha plots (total 31 plots) within four 

southern Appalachian habitat treatments: cove hardwood (forest, CHF, and recently 

harvested 2-age stands, CH2) and upland hardwood (forest, UHF, and recently harvested 

2-age stands, UH2). Production of dry edible fruit biomass ranged from 1125 (UH2) TO 

6893 (CHF) g/ha in 1999 and from 2038 (UHF) to 35201 (CH2) g/ha in 2000. Total fruit 

production did not differ among treatments but production increased during 2000 due to 

increases in Phytolacca americana and Gaylussacia ursina fruits in both 2-age treatments. 

A few species dominated fruit production, but dominant species varied among treatments. 

Conopholis americana composed 88% of biomass in CHF and 23% in UHF but was 

absent from 2-age stands. Gaylussacia ursina composed 41% of biomass in UHF and 

33% in UH2 but < 4% in either cove hardwood treatment. Phytolacca americana 
composed 87% (1999) to 97% (2000) of total fruit biomass in CH2, and was also 

important in UH2 treatment, but was absent from forested treatments. Fruit was available 

from June - December, but peak availability differed among treatments. This study is 

modeled after a cooperative study at the Savannah River Site, SC. 

155 KELLY, LISA A1, THOMAS R. WENTWORTH2, and CAVELL BROWNIE2. University 

of North Carolina at Pembroke and North Carolina State University-Effects of pine 

straw raking on population densities of lonqleaf pine seedlings. 

We monitored natural populations of longleaf pine (Pinus palustris) seedlings in Croatan 

National Forest, North Carolina. We tested the effects of number of mechanized rakings 

(0-4 times over a 2-yr period) and community type (scrub oak, dry savanna, and mesic 

savanna) on seedling densities in 1 m2 quadrats. Raked quadrats exhibited greater 

declines in seedling density than did unraked quadrats. Despite seemingly large, initial 

differences in seedling densities, ANOVAs failed to detect significant differences among 

communities or in the ways they responded to raking. Densities showed a trend in relation 

to number of rakings. After 2 yr, initial densities were, on average, reduced by 34% in 

unraked quadrats and by 47%, 63%, 78%, and 77% in quadrats raked one, two, three, 

and four times, respectively. For quadrats raked four times, censuses performed after 

each raking indicated significant declines in densities in response to all but the first raking 

episode. However, the effects of different raking episodes within these same quadrats 

were not significantly different from each other, except for the smaller seedling density 

after the fourth raking as compared with the greater density after the first raking Because 

of a large initial seedling density, the mesic savanna should be most capable of sustaining 

losses associated with raking. Given the naturally high rate of mortality among longleaf 

pine seedlings, it remains to be seen whether the additional losses caused by raking will 

result in smaller populations of trees in raked areas as compared with unraked areas 
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156 KENNEDY, AARON and GARY L. WALKER. Appalachian State University-The 

genetic architecture of populations of the Showy Lady's-Slipper orchid (Cypripedium 
regmae Walt.), in its glaciated and unqlaciated range. 

Cypripedium reginae, the Showy Lady's-Slipper orchid, has a main range throughout 

central to eastern, southern Canada, with disjunct populations southward through Missouri 

and Arkansas, and extending into the Southern Appalachian Mountains. Some C. reginae 
populations have been extirpated from southern states and have been reduced in the 

north. In its main range, C. reginae is primarily a bog species, also found in fens and 

swamps. In its disjunct range, C. reginae is even found on cliff faces in Tennessee. 

Communities on cliff faces in the Southern Appalachian Mountains have been identified as 

containing several glacial relict plant species, including C. reginae. Case's previous work 

using allozyme analysis suggests that C. reginae in its glaciated range has the second 

lowest level of variability among five species within the genus. The same study indicates 

that C. reginae has the highest level of interpopulational genetic differences among those 

surveyed. During the summer of 2001, tissue for allozyme and RAPD analyses were 

collected from four populations of C. reginae including the glaciated range of Ohio, as well 

as from five populations in the unglaciated range, including West Virginia, Virginia and 

Tennessee, with an average sample size of 28 individuals per population. Five of the 

seven known extant populations in the Southern Appalachians were included. Initial 

allozyme analysis at eleven putative loci indicates genetic variability within and among 

populations in the southern, disjunct range of this species. 

157 SCHNURR, JACLYN L. and BEVERLY S. COLLINS. Savannah River Ecology Lab - 

Population dynamics of Trillium maculatum. 

Trillium maculatum is an uncommon spring herb of rich woodlands from South Carolina to 

Florida. We conducted a demographic study of one population of this species on the 

Savannah River Site near Aiken, SC during May 2000 and 2001. The number of plants 

within one m of a 50 m transect decreased between 2000 (N= 263) and 2001 (N= 50). 

Plants were significantly larger (t=-5.906, P<0.001) and a greater proportion of the 

population flowered in 2001 (84% vs. 9% in 2000). Of the plants that flowered in 2001, 

only 29% produced fruit. To more closely investigate the role of light on plant size and 

reproduction, we took fish-eye photographs directly above each of 30 randomly selected 

individuals in 2001. There was a marginally significant decline in average leaf size as light 

increased (P=0.09). Canopy openness had no effect on fruit production; however only 

larger plants produced fruit (t=-3.9, P<0.001) with, on average, 23 seeds per fruit. 

Population growth does not appear limited by seed production. Because T. maculatum 
seeds produce a sugary elisasome, we checked target plants weekly to investigate the 

efficiency of ants as seed dispersers. Fruit maturation occurred by 10 June; fruits began to 

rot by 4 July with no dispersal by ants. Thus, T. maculatum on the SRS may be more 

limited by dispersal than by abiotic factors. 

158 SELLARS, JON D. and CLAUDIA L JOLLS. Department of biology, East Carolina 

University, Greenville, NC 27858.-Remote sensing, GIS and statistical analyses of 

the habitat variables controlling seabeach amaranth, Amaranthus pumilus. 

Seabeach amaranth (Amaranthus pumilus Raf., Amaranthaceae) is a federally threatened 

annual flowering plant of Atlantic coastal dunes, once distributed from Massachusetts to 

South Carolina. At the time of its listing in 1993, seabeach amaranth had been extirpated 

from two-thirds of its historical range, due largely to habitat degradation and destruction 

from development. The 1996 recovery plan calls for the identification and modeling of 

critical habitat. This fugitive-annual is dependent on disturbance for the maintenance of 
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suitable habitat; thus, persistence of populations and restoration is dependent upon 

identifying and predicting suitable habitat. We asked whether variables known to control 

the distribution of other rare plants (i.e., elevation, aspect, slope) could be extracted from 

Light Detection and Ranging (LIDAR) elevation data. LIDAR elevation data are collected 

from a low flying airplane via laser while horizontal data are recorded using differentially 

corrected global positioning satellite (GPS) data. LIDAR elevation data (+/- 15 cm 

accuracy) from sites along the North Carolina coast were used to generate high-resolution 

digital elevation models (DEM). Habitat variables extracted from the DEMs were 

compared between plant locations and locations selected at random using multiple 

statistical tests (ANOVA, Kolmogorov-Smirnov Z and Logistic Regression). The habitat 

variables were then used in models to predict the occurrence of plants. We found 

elevation to be the most limiting habitat variable and the best predictor of plant distribution. 

Our results indicate that elevation in the dune environment may be a surrogate measure 

of disturbance. 

159 WANG, WEI1, SCOTT FRANKLIN1 and GARY WEINT Department of Biology, the 

University of Memphis and Bechtel Savannah River Inc.—Temporal and spatial 

pattern of the perennial herb Trillium recurvatum. 

Trillium recurvatum (Beck) is a spring-flowering, perennial, and clonal herb. The temporal 

and small-scale spatial patterns of T. recurvatum were examined from 1990 through 2001 

in western Tennessee. The individuals were classified into three age classes: juvenile, 

non-flowering adult and flowering adult. The population age structure of T. recurvatum 
varied over time. The population was dominated by non-flowering adults that have a high 

probability of survival and are able to produce new individuals. The population age 

structure is typical of forest and forest-meadow species that are reported to be stable 

among habitats. In the temporal pattern, the population fluctuated greatly among years, 

with the lowest population density in 1994. The population recovered to a higher level in 

2001. We didn't find a difference of abundance of juveniles and non-flowering adults 

among years, but the abundance of flowering adults did vary among years. This result 

indicates that the population may fluctuate over time, but remain at some dynamic stable 

density. At small-scale spatial patterns, we found a high degree of variance in all age 

classes and the combination of all individuals in all of the three age classes in both 1999 

and 2001. This is likely due to T. recurvatum being clonal. The clonal growth enables T. 
recurvatum to consolidate its occupation and exploitation of favorable microhabitats where 

they can easily forage for resources (e.g. water, light, nutrition), and to pass rapidly 

through less favorable microhabitats. 

160 THOMASON, KENNETH T , ALVIN R. DIAMOND, and MICHAEL WOODS 

Department of Biological and Environmental Sciences, Troy State University, Troy. 

AL 36082-Investigations of the reproductive biology of Warea sessilifolia Nash 

(Brassicaceae) in Alabama. 

Warea sessilifolia is an annual plant associated with disturbed sandhill habitats. Its 

distribution includes Alabama, the Florida Panhandle and Georgia. In Alabama it is known 

from two widely disjunct populations, one of which is located at the Pocosin Nature 

Preserve in Pike County and was the site of this investigation Efforts to preserve rare 

species must focus not only on habitat preservation but also on maintaining viable 

populations. Warea reproduces exclusively through the production of seeds Therefore, 

we sought to investigate the mating system of Warea sessilifolia employing five different 

pollination treatments. The treatments were performed on five separate inflorescences on 

each of 25 individual plants. The mature fruit were collected prior to dehiscence and all 

viable seed were counted. Statistical analysis indicated a significant difference between 
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treatments. Open pollinated flowers, which served as controls, and emasculated bagged 

flowers that were hand out crossed, produced the highest average number of both fruit 

and seed. These treatments did not differ statistically in the number of seed produced. 

The remaining three treatments did not differ significantly from each other in the number of 

seed produced. These treatments included emasculated bagged flowers that were hand 

self-pollinated, emasculated bagged flowers that were not hand pollinated, and bagged 

flowers whose only treatment was the exclusion of insect pollinators. 

161 WAGONER, CHRISTOPHER S„ ANDREW L. STICE, SCOTT L. STEWART, and 

LAWRENCE W. ZETTLER. Department of Biology, The Illinois College, 

Jacksonville, IL 62650- Seed propagation of Spiranthes cernua (L.) Rich. 

(Orchidaceae) using mycorrhizal fungi from two genera (Epulorhiza and 

Ceratorhiza). 

The nodding ladies’-tresses, Spiranthes cernua (L.) Rich., is a common, polyploid, 

terrestrial orchid found throughout the eastern United States and southern Canada. All 

members of the Spiranthes cernua complex (S. ochroleuca, S. odorata, S. 
magnicamporum, S. cernua) are frequent colonizers of disturbed sites, but the intrinsic 

hybrid nature of S. cernua renders it exceptionally adaptive. The ability of S. cernua to 

acquire genes from the diploid members of the complex is suspected of giving this orchid 

the ability to exploit a wide range of habitat extremes. Given that all orchids require 

mycorrhizal fungi to prompt seedling development, it is conceivable that S. cernua would 

be capable of utilizing different strains of mycorrhizal fungi, perhaps spanning two or more 

genera. This possibly was the focus of our study. Poly- and monoembryonic seeds of S. 

cernua, collected from Scott Co., IL, were inoculated in vitro with two mycorrhizal 

endophytes (Epulorhiza sp. from Spiranthes brevilabris in Levy Co., FL; Ceratorhiza sp. 

from S cernua in Scott Co., IL) (= symbiotic seed germination). Percent germination was 

highest when seeds were inoculated with the Epulorhiza endophyte; however, leaf-bearing 

seedlings were obtained and established onto soil ex vitro using both endophytes. The 

use of two fungal genera to propagate a terrestrial orchid is apparently a rare 

phenomenon, and it is conceivable that S. cernua can do so because of its adaptive 

nature. 

162 BATTAGLIA, LORETTA L.1, PETER R. MINCHIN1 and DAVIS W. PRITCHETT2. 

Louisiana State University1 and University of Louisiana at Monroe2 -Natural 

reestablishment of bottomland hardwood forest on abandoned fields in the Lower 

Mississippi Alluvial Valley. 

In the Lower Mississippi Alluvial Valley (LMAV), losses of bottomland hardwood forest 

since European settlement have been severe, with less than 30% of the original 10 million 

ha remaining. Reforestation of abandoned farmland is occurring, but there has been little 

research on secondary succession and the factors that influence the natural 

reestablishment of forest species. Sixteen years after abandonment of a soybean field in 

northeast Louisiana USA, we mapped all shrubs and tree saplings and determined their 

relative elevations in a 3.2 hectare study plot. Relative elevation is strongly correlated with 

flooding depth and frequency and varied by approximately 1m across the study site. A 

total of 16 tree and shrub species had established in the field; eleven of these had 

potential local seed sources on adjacent levees. Abundance of dominant species was 

significantly related to elevation in most cases, but response curves were species-specific. 

Distance to seed source influenced density and spatial distribution of Celtis laevigata and 

Fraxinus pennsylvanica These two species were negatively associated with the shrub 

Baccharis halimifolia, which is largely confined to higher elevations. In contrast, 

distribution of B. halimifolia overlapped widely with those of Crataegus viridis and Ilex 



Abstracts 169 

decidua. Our study suggests that elevation, dispersal mode of species, shrub cover, and 

the composition and proximity of forest remnants are major filters influencing secondary 

succession in LMAV bottomlands. Successful restoration of bottomland forests will require 

an improved understanding of these factors. 

163 CONNER, WILLIAM, TOMMY SOCHA, HOLLIS ALLEN, and GENE HARDEE. 

Baruch Institute of Coastal Ecology and Forest Science, U.S. Army Corps of 

Engineers, Waterways Experiment Station, and Natural Resources Conservation 

Serviceo-Controllinq erosion on the Atlantic Intracoastal Waterway using plants. 

Erosion of stream banks along the Atlantic Intracoastal Waterway (AIWW) is a continuing 

problem. Through a cooperative effort involving Clemson University, U.S. Army Corps of 

Engineers, Natural Resources Conservation Service, and Horry County, a demonstration 

project was designed to examine erosion control methods. The goal is to find native plants 

that can prevent erosion from runoff and wave action. To stabilize the bank, willow 

wattlings were used. Of the approximately 1000 m of wattling bundles installed, 88% 

sprouted within 6 weeks, and at the end of August, 90% of the wattling length had sprouts 

growing from it and averaged 118 cm in height. Once the wattling was in place and 

sprouting, the slope was planted with one-year-old bareroot tree seedlings (Acer rubrum, 
Platanus occidental, Betula nigra, and Fraxinus pennsylvanica), shrubs (Jumperus 
conferta, Nerium oleander, Myrica cerifera, and Ilex vomitoria), and grasses (Spartma 
patens, Liriope muscari, Panicum amarum Northpa, and Panlcum virgatum). Planting the 

trees in July was hard on the seedlings as would be expected (>50% mortality). All of the 

shrubs and grasses are alive and appear to be healthy. Along the bottom of the slope 

where tidal waters cover the area twice a day, 15 cm clumps of Sclrpus amerlcanus were 

planted on a 0.6-m X 0.6-m spacing. Bareroot seedlings of Taxodlum distichum, Nyssa 
aquatica, and Betula nigra were also planted. After only two months, the Scirpus plants 

had spread to the point that it was impossible to distinguish the original clumps. 

164 DICK, DAVID A. and FRANK S. GILLIAM. Marshall University - Spatial variability of 

biotic processes in soils of a second-order stream floodplain of West Virginia 

Soil processes often exhibit spatial heterogeneity within ecosystems. This study was 

conducted to determine spatial variability of net nitrogen (N) mineralization/nitrification and 

organic matter within different vegetation types in a stream floodplain in western West 

Virginia. One 5_5-m plot was established in each of three vegetation/drainage types: 

pasture (PA), old field (OF), and wetland scar (SC). Pasture and SC plots were located 

-25 m apart on flat bottomland; the OF plot was located on a moderate slope 6.3 m above 

bottomland, -200 m from PA and SC. Each plot was divided into 25 1-rrr cells. Mineral 

soil was taken to a 5-cm depth with a 2-cm diameter soil corer (four cores/cell) and 

combined into a single composite sample per cell. Soil organic matter was measured as 

loss-on-ignition. Extractable NH4+ and N03‘ were determined before and after laboratory 

incubation (28 days at 27 C) to determine net N mineralization and nitrification. Mean 

organic matter was significantly higher (P<0.05) in SC than in OF and PA (10.6, 8.1. and 

8.3%, respectively). Nitrification was nearly 100% of mineralization in all soils, and was 

significantly lower (P<0.05) in PA than in OF and SC (0.7, 1.6, and 1.8 g N g 1 soil d 

respectively). Spatial variability of organic matter was much lower than spatial variability of 

nitrification, which was higher in PA than in OF and SC. Thus, availability of organic 

substrates to N-processing microbes is less variable than N processing itself, underlining 

the complexity of biotic factors responsible for regulating soil N processes. 
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165 ROMANO, SUSAN', JAMES J. ZACZEK2, SARA BAER3, and KARL WILLIARD4. 

Southern Illinois University-Carbondale-Forest communities across a toposequence 

in a hydroloqically modified floodplain. 

Impoundment of the Lower Kaskaskia River at Carlyle, Illinois has potentially altered flood 

frequency and duration within the floodplain downstream of the dam. Forest communities 

present in the Lower Kaskaskia River floodplain today are a product of many factors 

including flood tolerance at various life stages, soil type, and timber harvesting. The 

objective of this research was to characterize forest overstory community types in relation 

to elevation changes in the floodplain. Woody vegetation in forty 400 m2 plots was 

sampled in a 200 ha floodplain forest near Venedy, Illinois. In the floodplain and adjacent 

upland areas, species and diameter were measured for the overstory and midstory strata. 

Abundance and height were recorded for woody species with dbh <1cm. Plot locations 

were identified with a Global Positioning System (GPS) then combined with a USGS 

Digital Elevation Model (DEM) to determine the elevation of each plot. Basal area and 

species were used to group overstory plant communities by similarity using cluster 

analysis. Seven forest communities within the study site were identified as (1) Acer 
saccharinum-Acer negundo-Cettis occidentatis, (2) Acer sacchannum, (3) Quercus-mixed 

species, (4) Quercus stellata flats, (5) Carya lacinosa mixed species, (6) Ulmus americarta 
mixed species, and (7) Acer saccharum. These community descriptions provide a basis 

for further research on the various ecological factors involved in the development of the 

current and historical riparian forest communities of the Lower Kaskaskia River. 

THURSDAY AFTERNOON 

AQUATIC, WETLAND AND MARINE ECOLOGY 1 

166 MORRIS, CHARLES C.', PAUL M. STEWART1, and THOMAS P. SIMON2, 'Troy 

State University and U.S. Fish and Wildlife Service -Development and validation of 

an index of biotic integrity for wadeable streams in the Alabama portion of the 

Choctawhatchee and Pea River watersheds (Coastal Plains ecoreqion) using fish 

communities. 

Physiochemical conditions within streams impose strong constraints upon the species 

composition of aquatic communities. Historically, monitoring and assessment of water 

quality have been based on chemical or biological analysis using aquatic organisms as 

predictors of stream water quality. Because specific water quality disturbances can be 

difficult to identify through biological response, research has focused primarily on the use 

of biological indicators as a warning system for degradation of ecosystem health. This 

study was done to evaluate biological integrity expectations of wadeable streams in the 

Choctawhatchee-Pea Rivers watershed using the multimetric approach. Thirty-four 

randomly selected stream sites, sampled in late spring, 2001, were used to calibrate an 

index of biotic integrity (IBI). An additional fifteen sites, seven least impacted and eight 

impacted, along with habitat indices were used to validate the index. Attempts to validate 

the IBI using impacted and least impacted sites were done. We were unable to perform a 

statistical validation of the selected metrics, but instead relied on graphical displays for 

metric selection. Method validation suggests that our sites may reflect only a small portion 

of the dose-response curve or that all sites in the area have been generally degraded by 

past land-use practices. 
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167 SAWYER, JAMES A.1, PAUL M. STEWART1, MICHAEL W. MULLEN1, and 
THOMAS P. SIMON2 'Troy State University and 2U.S. Fish and Wildlife Service - 
Influence of habitat, water quality, and land use on macroinvertebrate and fish 
assemblages of the Choctawhatchee-Pea watershed in Alabama (Coastal Plains 
Ecoreqion). 

Macroinvertebrate and fish assemblages are integrally linked to instream physical and 
chemical characteristics and are useful indicators of environmental quality. For most state 
agencies in the U.S., methods for assessing the integrity of aquatic habitats have been 
through the development of multimetric indices. These indices show community 
composition, pollution tolerance, species diversity, and trophic structure in a combined 
index. The specific environmental factors that drive biological communities can be better 
explained through multivariate analyses. Multivariate approaches focus primarily on 
species occurrence and abundance across habitats within a region. Fish and 
macroinvertebrate assemblages, instream habitat features, water quality, and land use 
were quantified in an agriculturally developed watershed in order to relate overall biotic 
integrity to patterns of water quality and habitat structure. Habitat data were collected at 
forty-nine sites using both qualitative and quantitative sampling protocols. Water samples 
were collected and analyzed for nutrients and other chemical variables. The percent of 
specific land-use practices occurring within the catchment area was calculated using 
ArcView® GIS and aerial photography. Multivariate statistical analysis of habitat, water 
quality, and land use were used to determine the relationship between these variables and 
the dependent biological variables, macroinvertebrate and fish assemblages. 

168 BENNETT, HOLLY H.\ MICHAEL W. MULLEN1, PAUL M STEWART1, E. CLIFF 
WEBBER2 and JAMES A. SAWYER1. 'Troy State University and 2Auburn University- 
Development of a macroinvertebrate index of community integrity (ICO for the 
Choctawhatchee-Pea watershed. 

Activities such as agriculture, silviculture, and mining contribute nonpoint sources of 
pollution to Alabama’s streams through polluted runoff and habitat alteration. The 
Choctawhatchee-Pea watershed in southeast Alabama lies entirely in the Coastal Plains 
ecoregion. The highly erodible soils characteristic of this region, combined with row crop 
agriculture and clearcutting have degraded habitat and contributed large amounts of 
sediment to streams. Biological monitoring may be the most appropriate means of 
detecting pollution effects on aquatic communities, and development of biological criteria 
is important for the establishment of enforceable laws regarding nonpoint source pollution 
Macroinvertebrates were collected from 34 randomly selected sites from first through fifth- 
order streams in the Choctawhatchee-Pea watershed. Samples were brought back to the 
laboratory for processing and identification to genus level. Thirty-four candidate metrics 
were tested, and the index was calibrated by eliminating metrics that failed to separate 
impaired from unimpaired streams. Each site was scored based on those metrics. Seven 
sites visually selected as least impaired and eight targeted impaired sites were used to 
validate the index, however validation using impacted and least impacted failed, so 
graphical displays were used for metric selection. This data, coupled with low insect 
abundance and high sedimentation throughout all sites, suggests that this watershed has 
experienced homogenization and degradation through past land-use practices. 
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169 POWELL, JAMES, VERONICA LITTLE, NATHAN PEE, ANDREA WOLFE, and 
JAMES RAYBURN. Jacksonville State University—Environmental site 
assessments—including Chironomid bioassay, metal analysis, and nitrate presence 
detection—of three sites in Calhoun County, Alabama. 

Three environmentally and ecologically diverse sites located in relative close proximity to 
one another in Calhoun County, Alabama, were assessed for presence of metals, nitrates, 
and menta (or mouthparts) deformities of Chironomids (Diptera). The three sites each 
have unique modes of human influence. The first site is impacted by the outfall of a sewer 
treatment plant and local businesses. Samples were taken both upstream and 
downstream of the outfall. Willet Springs, the second site, is encircled by an endangered 
species of grass—the Tennessee yellow-eyed grass Xyris tennesseensis—of which only 
seven extant populations were known to exist as of 1991. The site is a spring fed pond 
located on Pelham Range, property of the United States Army, with an outflow to a flowing 
creek. The third site, Germania Springs, is minimally impacted by humans and flows 
through a public park. Soil, water, plant (the Eastern red cedar tree Juniperus sp.), and 
Chironomid samples were taken at each site and analyzed in the laboratory. Samples 
were prepared for gas chromatographic and spectrophotometric analysis (ultraviolet and 
atomic absorption) to detect the presence and quantities of nitrates and three metals 
(chromium, copper, and lead). Chironomids were collected and their menta were 
microscopically analyzed for deformities as indicators of environmental contamination by 
teratogens. The environmental site assessment conducted was a project for a combined 
undergraduate and graduate course and was aimed at assessing environmental 
conditions rather than determining the environmental impacts taking place at each site. 

170 SAUTERER, ROGER, ROBIN CALLOWAY, CARLA HARPER, KAREN KENNEDY, 
AARON LEE, LATOSHA MILLER, CORINNE MILLINGTON, PRISCILLA WARD and 
JAMES RAYBURN Jacksonville State University, AL- Inhibition of Xenopus 
embryonic growth as determined by the FETAX developmental toxicity assay using 
water and sediment extracts from Snow and Choccolocco Creeks is more 
pronounced at closer distances to the Monsanto plant in Anniston, AL, 

The Monsanto plant in Anniston, AL is the subject of environmental and public health 
concern due to the contamination of local soils and the Snow Creek/Choccolocco Creek/ 
Logan Martin Lake watersheds by runoff from PCB-laden landfills at the plant. In order to 
better determine potential toxic effects on aquatic life in these watersheds, water and 
aqueous sediment extracts from three sites on Snow and Choccolocco Creeks ranging 
from 1 to 30 km from the Monsanto plant were examined using the standardized FETAX 
developmental toxicity assay on Xenopus embryos.. None of the sites showed any 
significant differences in embryonic mortality and malformations compared to the controls. 
Significant inhibition of embryonic growth was observed using samples from all three sites, 
and the Snow Creek site closest to the Monsanto plant showed growth inhibition using 
undiluted and diluted samples, while the Choccolocco creek sites showed growth 
inhibition only with undiluted samples. The inhibition of embryonic growth was more 
pronounced using site water rather than sediment extracts, and growth inhibition was 
more pronounced at sites closer to the Monsanto plant. We tentatively propose that the 
agent(s) causing the embryonic growth inhibition may be correlated with the Monsanto 
plant, and plan to examine levels of the enzyme CYP 1A, which can be induced by 
exposure to PCBs, in Xenopus embryos exposed to site water and sediment extracts 
using Western Blotting. 



Abstracts 173 

171 ROGERS, EMILY D.1, JULIE A. GIARDINA2, and DENNIS C. HANEY3. ’Erskine 
College, 'Northwestern University, and jFurman University-Factors affecting 
mortality and zinc uptake in the gills of freshwater fish. 

In 1985, zinc-saturated hydrochloric acid from a ruptured galvanizing plant retention pond 
entered the groundwater, contaminating a section of the Upper Enoree River near 
Travelers Rest, South Carolina. Zinc concentrations today range from 0.1 to greater than 
9ppm, and there are no fish present at locations nearest to the contamination site. A field 
mortality study was conducted by placing Notropis lutipinnis at five sites along the Upper 
Enoree River. Lab mortality experiments were also carried out using dilutions of zinc- 
contaminated water from one of the field sites. In a second laboratory component of the 
mortality study, zinc was added to uncontaminated river water to approximate the 
concentrations of each of the graduated dilutions described above. When the results of 
the three experiments were compared, field mortality, even at low zinc concentrations, 
was found to be 67.8% higher than both lab groups. The second part of the study 
investigated binding interactions in the gills. Calcium and zinc share binding sites on the 
gills, and our research has suggested that the presence of calcium in zinc-contaminated 
waters may mitigate the toxic effects of zinc. Nocomis leptocephalus were exposed to 
varying zinc (Oppm, 0.2ppm, and 0.6ppm) and calcium (Oppm, 6ppm, and 12ppm) 
concentrations using a three by three design, with zinc and calcium binding to gill tissue 
quantified using ICP-AES. The results show that zinc binding when calcium was present 
was suppressed by at least a factor of two at all concentrations of exposure. 

172 BICKFORD, NATE and HANNIGAN, ROBYN Arkansas State University - 
Investigation of nitrate pollution and the effects on fish community in the Spring 
River, AR. 

Our data reveal that in part fish community dynamics is predominantly a nutrient flux issue 
and that the water quality of the recharge areas have significantly degraded over time and 
may be a contributing factor to the decreased fecundity and juvenile recruitment of trout 
and possibly other game fish in the reach. Our data demonstrate that nitrate appears to be 
the contaminate contributing to problems in fish health. The Spring River, with 92 km 
reach, enters Arkansas at Mammoth Spring. From the spring water flows into the Spring 
River at 34 million liters per hour at a constant temperature of ~ 15° C. There are four 
strict hydrological zones separated by temperature within the river. Preliminary results 
indicate that the chemistry of these zones is distinct both spatially and temporally. Spring 
River fisheries managers have recorded a decline in the +1 and +2 cohort size, an 
apparent decrease in juvenile recruitment within the stocked populations and a complete 
loss of trout fecundity in the cold thermal zone. We are assessing the relationship between 
nitrate pollution and apparent stunting of trout within the river. Water samples were 
collected at 15 sites within the Spring River using trace metal clean procedures Samples 
were filtered (0.45 uM) and stored at 4UC for a maximum of 6 hours prior to analysis by ion 
chromatography. Nitrate concentrations coming out of the spring are on the order of 7 
mg/L and decrease dramatically away from the spring mouth Land use patterns along the 
river are mainly residential. Agricultural use is dominated by pasture farming away from 
the main tributaries. However feeder ditches may drain into ephemeral stream tributaries 
We suspect that the run-off contribution to the nutrient load in the Spring River is 
augmented by significant nitrogen input from the spring itself, so the sources of nitrate 
pollution in the river may be natural. 
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173 LEES, BRITTA, JON M. STUCKY, and THOMAS R. WENTWORTH. North Carolina 
State University-Characterization of three Carolina Bays in Bladen County, North 
Carolina. 

The Carolina Bays are unique ovoid depressions that dot the landscape from Florida to 
New Jersey, with concentrations in North Carolina. A high percentage of these bays have 
been ditched, drained, filled, logged or otherwise impacted by humans in the past 50 
years. The North Carolina Department of Transportation is in the process of restoring a 
Carolina Bay that was converted to farmland 30 years ago. Data collected from three 
intact Carolina Bays in Bladen County will be used 1) to provide a range of standards for 
gauging the success of the restoration site; 2) to characterize vegetation typically found in 
Carolina Bays of this region; 3) to determine variation among plant communities as the 
depth of organic material increases towards the center of each bay; and 4) to assess 
vegetation composition in portions of the bays that were logged 50 years ago in order to 
determine if the effects of logging are still visible 50 years after the fact. Soil sampling, 
hydrology monitoring, and assessment of the shrub and tree communities will be 
conducted within the mineral, histic, shallow organic, and deep organic soils of each bay. 
The data collected will be used to characterize each bay individually and to develop 
restoration objectives that are applicable to the Carolina Bays of this area. 

174 WILLSON, JOHN D. and MICHAEL DORCAS. Davidson College- The effects of 
habitat disturbance on stream salamanders: implications for buffer zones and 
watershed management. 

With human populations increasing worldwide, habitat destruction and degradation are 
among the greatest threats facing wildlife. In forested areas, small streams are often the 
first habitats affected by human development and pollution. Because they have porous 
skin and utilize both aquatic and terrestrial environments, amphibians are particularly 
vulnerable to anthropogenic disturbances and may be considered biological indicators in 
these habitats. We examined the effects of habitat disturbance on populations of northern 
dusky (Desmognathus fuscus) and southern two-lined (Eurycea cirrigera) salamanders in 
ten small streams (draining <100 acres) that vary in the amount and type of disturbed 
habitat present in their watersheds. Salamanders were captured using funnel traps and by 
systematic dipnetting. Watershed development in this region is regulated through buffer 
zone regulations at county and local levels. We used a Geographic Information System 
(GIS) to calculate the percentage of nonforested habitat within the watershed of each 
stream and within 35, 100, and 200-foot buffer zones around each stream upstream of 
sampling locations. While relative abundances of salamanders was found to be strongly 
inversely proportional to the percentage of nonforested habitat in the entire watershed, we 
found relatively low correlations between relative abundances of salamanders and the 
amount of nonforested habitat present within delineated buffer zones. Thus, conservation 
efforts aimed at preserving small stream ecosystems must address entire watersheds 
rather than just preserving small buffer zones. 

175 PARADISE, CHRISTOPHER, MAURY GAGE, and AARON SPIVAK. Davidson 
College - Effects of land use on insect communities in headwater streams north of 
Charlotte, NC. 

Increased development north of Charlotte, NC threatens habitat quality for aquatic life in 
streams by decreasing riparian buffers near streams and increasing the amount of runoff 
into streams. Sedimentation from erosion and poor construction practices is a principal 
source of stream pollution in developing areas. Our research focused on the relationship 
between benthic insects and stream condition as affected by surrounding land use. 
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Because different insect families can tolerate varying levels of pollution, we were able to 
use the insects as indicators of stream and watershed health. We visited ten streams 
periodically from May 2001 to present, collected insect samples, conducted water 
chemistry tests, and assessed the physical habitat of the stream and its immediate 
surroundings. We used a Geographic Information System (GIS), aerial photographs, and 
digitized topographic maps to determine watershed boundaries and land use patterns 
within each watershed. The watersheds were categorized as undisturbed or disturbed 
based on land use and chemical and physical variables of the stream. Insect communities 
were consistently more diverse and abundant in streams draining undisturbed watersheds 
than in streams draining disturbed watersheds. Of all benthic samples taken at disturbed 
streams, only one stonefly of the family Perlidae was found. Stoneflies have a low 
tolerance to pollution, and they were found regularly in streams with undisturbed 
watersheds. These results imply a decrease in aquatic habitat quality in human-impacted 
watersheds and also suggest a need to protect those streams yet unaffected by 
development by imposing stricter riparian buffer regulations and erosion control practices. 

176 LONG, JEANNIE and MARK SCHORR. Department of Biological and Environmental 
Sciences, University of Tennessee at Chattanooga, Chattanooga, TN 37403 - 
Effects of land use on biotic integrity in Ridge and Valiev streams in the Chattanooga 
metropolitan area, Tennessee-Georqia. 

We surveyed 21 sites across seven streams in the Chattanooga metropolitan area, 
Tennessee-Georgia, April-August, 1999. Study sites were located on second- to fifth-order 
streams with drainage areas ranging from 1.3 km2 to 22.8 km2. All sites are in the Ridge 
and Valley ecoregion, and are part of the Nickajack Reservoir watershed in the 
Tennessee River system. Sites were characterized in terms of water quality, habitat, and 
fish assemblages (biotic integrity). Relationships among these features and land use, at 
both the riparian and watershed scales, were examined. A total of 40 species representing 
nine families of fishes was collected by electrofishing. Biotic integrity at all sites was 
degraded to some extent, with 16 sites receiving index of biotic integrity (IBI) ratings of 
"poor" or lower. The IBI score was negatively correlated with urban land use at the 
watershed scale (P < 0.05) and positively correlated with instream habitat features (rocky 
substrate, P < 0.01; thalweg depth, P < 0.10). Correlations of the IBI with riparian land-use 
features were not significant (P > 0.30). Instream rocky substrate was correlated with land 
use at both the riparian and watershed scales (negatively correlated with urban land use, 
P < 0.05; positively correlated with wooded/forested land use, P < 0.05). 

177 SUTTER, ROBERT1, NATHAN RUDD1, KAREN GEISSINGER2, GWYNN 
CRICHTON1, and BRANDON SCARBOROUGH ' The Nature Conservancy, Maxim 
Technologies, Inc., and Appalachian State University-Veqetational changes after 
the elimination of grazing in a Southern Blue Ridge wetlands 

The ecological effects of grazing have been extensively studied in western United States 
terrestrial and wetland habitats. The effects of grazing include loss of biodiversity, lowered 
population densities for a wide variety of taxa, disruption of natural succession, changes in 
nutrient conditions and changes in the community composition of plants, birds, 
amphibians, reptiles and invertebrates. The effects of grazing in eastern US wetlands 
have not been as well studied. While the general effects are thought to be similar, the 
specific impacts or the extent of the impact on eastern wetlands are not known Given the 
extent that livestock are grazed in publicly owned wetlands and controversies surrounding 
the effect of grazing on the viability of rare species populations, it is significant to 
understand the consequences of its practice in these natural communities. We present 
data collected over five years in both grazed and recently fenced, ungrazed portions of a 
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Southern Appalachian wetland on changes in species richness, species cover, non-native 
species, vegetative structure, the establishment of woody species, soil nutrients, soil 
compaction and hydrologic changes. This research provides insight into the short-term 
and long-term effects that grazing has on wetland systems in the Southern Blue Ridge 
and the use of grazing as a management tool. 

178 GRAY, MARGARIT. Anderson College—Importance of Corbicula flumlnea in the 
trophic dynamics of the upper Savannah Basin. 

A coral reef is a rich resource patch in an otherwise nutrient poor ocean. In an analogous 
manner patches of clams may serve a similar function in oligotrophic fresh waters. By 
filtering the water column, clams are able to remove and concentrate nutrients from the 
water. The mucoid nature of feces and pseudofeces keeps substantial quantities of this 
nutritional material from washing away. Corbicula flumlnea increase nutrient quality of 
water by the production of feces and pseudofeces. The shells of living and dead bivalves 
furnish substrate for attachment of sessile organisms and increase calcium concentration, 
A potential synergistic relationship exists between phytoplankton and clams in nutrient- 
poor waters. Corbicula supply areas of concentrated nutrients, rich in phosphate, which 
allows algal cells to grow. The increased concentrations of algal cells provide food to 
Corbicula. In a divided tank, containers with Corbicula were placed on one side and 
containers without clams were placed on the other side. Lake water was pumped through 
the tank for one month, then clams were removed and AGPT (Algal Growth Potential 
Test) phosphorus and calcium assays were performed on water samples from the 
containers. There was no difference in phosphorus and calcium results of water from 
containers with and without clams. AGPT results from containers with and without clams 
were notably higher than lake water. Containers with clams had statistically higher AGPT 
than containers without clams. Increased potential nutrients were attributed to feces and 
pseudofeces production. 

FOREST BIOTECHNOLOGY SYMPOSIUM 

179 BAILEY, CONNER, Department of Agricultural Economics & Rural Sociology Comer 
Hall Auburn University, Auburn, AL 38849-5406 Phone: (334) 844-5632/844-5639, 
cbailey@acesag.auburn.edu -Social/economic ramifications of forest biotechnology. 

Use of biotechnology to enhance forest productivity can increase the potential economic 
returns for both individual landowners and rural communities. However, changes in the 
demand on forest resources to meet the increasing demands for forest products, 
particularly in the southern US, may also influence/impact land ownership as well as the 
ability of small landowners to compete in producing and marketing these resources. Costs 
of production for owners of small land bases may exceed those of larger operations 
because of economies of scale, access to equipment, and transportation limitations. In 
many regions, close ties to property and conservation ethics may also influence 
acceptance of and adoption of biotechnology as a mechanism to increase productivity. 
Dissemination of balanced information on effects, economics, and opportunities as well as 
development of support systems may be required to help meet individual landowner 
needs, acceptance, and competitiveness. 
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180 DIFAZIO, STEPHEN, Environmental Sciences Division, Oak Ridge National 
Laboratory, Oak Ridge, TN 37831-6422, (865) 576-8148/576-9939, 
Steve.DiFazio@orst.edu - Assessing potential environmental impacts of genetically 
modified forest trees. 

Genetic modification, spanning techniques from traditional breeding to genetic 
engineering, has great potential for enhancing the productivity, value, and environmental 
benefits of forest trees. However, genetically modified plantations might also cause 
deleterious impacts on native ecosystems and managed lands. Plantations can comprise 
a major portion of the landscape, and trees often play a keystone role in native 
ecosystems. Also, most plantation trees are closely related to trees growing in nearby 
native forests, so there is ample opportunity for genetic exchange between plantations 
and native ecosystems. However, there is little information about the level of gene flow 
occurring from plantations, or the impacts of this genetic exchange on native forests. Also, 
there is considerable concern that as forest biotechnology advances at a rapid pace, 
potential impacts on native systems are increasing concomitantly. It is important to identify 
these risks as the technology develops and institute formal, scientific assessment of the 
risks posed by genetic modification. An important initial step in this process is to measure 
gene flow from plantations and establishment of plantation progeny in wild populations. 
Also, because impacts are likely to occur over very large space and time scales, 
landscape modeling can play a key role in exploring potential impacts. A rational 
assessment of risks and benefits will help ensure the safe and responsible deployment of 
technological advances that could yield substantial economic and environmental benefits. 

181 RIEMENSCHNEIDER, DON, USDA Forest Service, North Central Research Station, 
Forestry Sciences Laboratory, 5985 Highway K, Rhinelander, Wl, (715) 362- 
1115/(715) 362-1166, driemenschneider@fs.fed.us - Demand for forest resources 
and the role of hybridization in meeting pulp, fiber, and energy needs from both 
stand and landscape perspectives. 

There remains little doubt that intensively managed plantations will be needed to meet the 
increasing demand for pulp, fiber and energy in at least some regions of the United 
States. In the Northcentral Region, for example, the 10-fold increase in the price of aspen 
over the last 15 years reflects changing supply and demand. Here, industry is augmenting 
aspen supplies through intensively-managed plantations of native or hybrid cottonwoods 
Evaluation of recently-established trials of experimental varieties (clones) of native and 
hybrid cottonwoods show that yields in excess of 7 dry tons/acre/year (above-ground 
biomass including stem and branches) are achievable and can be obtained by deployment 
of both native or hybrid selections. Overall, the biological potential of intensively-managed 
plantations deployed across the landscape of available and suitable land would be 
sufficient to meet the needs of the fiber industry for the foreseeable future Such extensive 
deployment, however, will not be accepted without public debate Plantations established 
on marginal agricultural lands can reduce harvest pressure on natural forests - a positive 
change as viewed by those desiring to increase the attention given to non-timber values in 
the management of natural forests. In contrast, the same plantations could be viewed 
negatively by those who desire to increase the extent of native prairie and the abundance 
of prairie-dependent species within the agricultural landscape Thus, any distribution of 
fiber-producing strategies across different landscapes is likely to result in some public 
debate. An understanding of competing values and different views of right and wrong 
(ethics) may be as important to the future of plantation strategies as are advances in 
development of new crop varieties. 
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182 WIGLEY, T. BENTLY, National Council for Air and Stream Improvement, Inc., PO 

Box 340362, Clemson, SC 29634-0362, (864) 656-0840/656-5332, 

wigley@CLEMSON.EDU- Intensive forest management in the South and 

implications for biological diversity: an industry perspective. 

For many reasons, forest management policies and practices are changing in the South 

on all ownerships. Management practices on industry ownerships are evolving in 

response to market conditions, environmental objectives (e.g., those associated with the 

Sustainable Forestry Initiative M), uncertainties about timber supplies from public and 

nonindustrial private lands, and increased competition. Because of these and other 

considerations, the proportion of the southern forests managed as plantations is projected 

to increase modestly. Furthermore, future stand-level management strategies on selected 

plantations likely will feature increased use of genetically improved planting stock, 

herbicides, and fertilizers, and less use of prescribed fire. Although these practices 

probably will lead to more rapid tree growth and abbreviated rotations on some lands, the 

overall impacts of these practices on stand-level habitat and wildlife communities are 

somewhat uncertain and may be attenuated by other stand-level considerations (e.g., 

wider tree spacings, more and earlier thinnings). At the landscape level, the nature and 

scope of intensive management practices will continue to vary among ownerships, 

physiographic regions, and specific sites. Biological diversity at the regional level could 

remain largely unaffected due to the diversity inherent in southern forests, ownership 

' patterns, and large managed-forest landscapes. However, continued collaboration among 

landowners, natural resource agencies, and other partners is required to ensure that 

southern forests provide desired ecological and economic functions and values now and 

in the future. 

GENETICS 

183 FROEHLICH, LISA M.\ LORINDA K. ANDERSON2 and TERRY ASHLEY3. 

'Department of Biology, Appalachian State University, Boone, North Carolina 28605, 

“Department of Biology, Colorado State University, Fort Collins, Colorado 80523, 

and department Of Genetics, Yale University School of Medicine, New Haven, 

Connecticut 06510.-Comparison of recombination in mouse oocytes and 

spermatocytes using the protein Mlh 1. 

Several differences between male and female recombination in mice have been well 

documented. The traditional method for studying these differences has been to examine 

chiasmata frequency and location in diplotene-metaphase chromosomes. However, a 

more powerful tool for studying recombination is to examine the localization of the protein 

Mlh 1 on pachytene synaptonemal complexes. Mlh 1 is a protein that localizes to late 

recombination nodules and has been shown to be a good, marker for recombination in 

pachytene nuclei. In this study we mapped Mlh 1 foci in mouse oocytes to investigate the 

frequency and distribution of crossing-over in females. Then we compared this data to a 

comparable study done in mouse spermatocytes to examine the differences in sex- 

specific recombination and the implications these differences hold. We found that females 

have a higher frequency of recombination than males as well as more chromosomes with 

multiple cross-overs. The distributions of recombination between the sexes also differ in 

that crossing-over tends to occur more interstitially in females while males have a higher 

frequency of crossing-over near the telomeric end. 
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184 HUDSON, BETH ANNE and J.K. SHULL Appalachian State Universtiy-Homoloqous 
vs. non-homoloqous chromosome pairing in the interspecific lily hybrid Lilium X 
'Black Beauty' with fluorescence in situ hybridization. 

Chromosome pairing has been shown to be due to recognition of essentially identical DNA 
sequences between homologous chromosomes. This type of pairing is termed 
homologous chromosome pairing. Pairing in the interspecific lily hybrid, Lilium X 'Black 
Beauty' has been characterized as incomplete by studies from the 1960's. According to 
those studies, only 0-5 pairs are seen in metaphase I of meiosis out of a possible 12. To 
understand if the pairing seen is homologous or non-homologous pairing, single color 
FISH and G-banding procedures were used to establish homology in pairing regions. DNA 
sequences isolated from a pre-made corn lambda DNA library were isolated and used as 
probes for the FISH experiments after being fluorescently labeled using nick translation. 
The data suggest that both homologous and non-homologous pairing occur in L. X 'Black 
Beauty', and that there are more than 5 chromosome pairs seen during late prophase I 
and metaphase I. This study has implications for both chromosome pairing as well as 
parent identification in hybrids where parentage is uncertain. 

185 BECNEL, LAUREN and DWAYNE WISE. Department of Biology Mississippi State 
University, Starkeville, MS-Effect of caffeine analogs on the DNA replication 
checkpoint 

Chinese hamster ovary (CHO) cells, when treated with HU in order to inhibit DNA 
synthesis and then treated with caffeine (1,3,7 trimethylxanthine) 20 hours later, undergo 
mitosis with unreplicated genomes (MUG). In these cells, a normal spindle develops but 
chromosomes are not present. Apparently, the condensation process detaches 
kinetochores from their chromatids. These kinetochore fragments congress to the equator, 
and, when the cells divide, about equal numbers of kinetochore fragments are distributed 
to the two daughter cells. We have studied the effects of caffeine analogs on the induction 
of the unscheduled mitosis, which requires overriding of the DNA replication checkpoint. 
The exact mechanism of caffeine’s ability to override this checkpoint is not known. Various 
analogs show different degrees of mitosis-promoting influence, but we are not able to 
determine if the caffeine effect is a product of its structure. 

186 RAMSDELL, CLIFTON, KELLY PRINCE, and ELIZABETH THAMES.University of 
South Carolina-Development of a whole genome radiation hybrid cell panel to map 
the Peromyscus maniculatus genome. 

Radiation hybrids are an important stand-alone mapping tool that has been applied to 
almost all major genome initiatives. In an effort to create a medium density genetic map 
for Peromyscus maniculatus, a whole genome radiation hybrid panel was created by 
combining irradiated embryonic fibroblasts from P. maniculatus combined with thymidine 
kinase-deficient (TK1-) Chinese Hamster A23 immortal cells. The resulting cells were 
selected for and then screened for Peromyscus DNA using Peromyscus-specific PCR 
primers forTKI Currently, 102 cell lines have been created These cell lines are in the 
process of being analyzed for the presence of Type I (gene) and Type II (microsatellite) 
markers.Data from the radiation hybrid panel will be combined with recombinant data from 
backcross animals to yield a high fidelity, intermediate density, whole genome genetic 
map for P. maniculatus. 
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187 BARTHET, MICHELLE M. and BRENDA S.J. WINKEL.Virginia Tech-Feedback 
regulation in the flavonoid pathway of Arabidopsis thaliana. 

Flavonoids are plant secondary metabolites that serve a variety of functions essential to 
plant survival. Numerous investigations have focused on understanding regulation of the 
flavonoid pathway at the transcriptional level, however, much less is known about post- 
transcriptional control, such as factors that affect mRNA and protein stability, enzyme 
activation, and enzyme complex assembly. Recent analysis of protein expression in the 
transparent testa (tt) flavonoid mutants of Arabidopsis has uncovered evidence for a novel 
feedback mechanism. Immunoblot analysis of developing seedlings uncovered a transient 
decrease in expression of chalcone synthase (CHS), the first enzyme of the flavonoid 
pathway, in the tt7 mutant line, which carries a mutation at the locus for flavonoid 3’ 
hydroxylase (F3'H). Because F3’H catalyzes the conversion of dihydrokaempferol to 
dihydroquercetin, we hypothesize that the decrease in CHS expression in tt7 is due to 
accumulation of dihydrokaempferol or kaempferol. This investigation will involve both 
quantitative and qualitative analysis of mRNA and protein levels in tt7 to determine 
whether the proposed feedback mechanism is acting at the transcriptional or post- 
transcriptional level. HPLC analysis of kaempferol levels and substrate feeding 
experiments will also be used to test this hypothesis. This work is supported by grants 
from the National Science Foundation, Sigma Xi, and the Virginia Tech Graduate 
Research Development Project. 

188 HERR, J. M., JR., TRENT H SMITH, BETH A. KRIZEK, and VICKI B. VANCE. 
Dept. Biological Sciences, University of South Carolina, Columbia, SC 29208 - 
Morphological features of a transgenic Arabidopsis thaliana line that expresses a 
viral suppressor of gene silencing. 

Transgenic Arabidopsis thaliana plants were generated by Agrobacterium-mediated 
transformation (in planta) with green fluorescent protein (GFP) which is not expressed 
because of the phenomenon known as posttranscriptional gene silencing (PGTS). 
Introduction of a second transgene, helper component-proteinase (HC-Pro), suppresses 
the mechanism for gene silencing, and GFP expression is restored. HC-Pro plants depart 
from the standard form for the species in root, leaf, and flower morphology. Typically in 
standard form plants, the fibrous root system is extensively distributed, the oblanceolate 
leaves are entire or minutely toothed, and the flowers are produced in a monopodial spiral 
along the floral axis. In HC-Pro Arabidopsis, the sparse root system is shallow, the leaves 
have prominent teeth, which are often retorsely hooked, and the flowers are produced by 
dichotomous branching of the floral axis in a pseudomonopodial (anisotomous) pattern. 
Floral appendages are often irregular as to number and placement. In addition, the flowers 
are atypical as to sepal, petal, stamen, and pistil structure. The microsporangia are 
unusually small, and anther dehiscence is delayed. Seed production is decreased or 
absent as a result of failed ovule initiation, ovule abortion, and reduced pollination. 

189 GREENE, DEVON A. and DONALD R. BETTLER, JR. Berry Colleqe-A Molecular 
Analysis ot Acer rubrum varieties, using RAPP. 

Two common morphological variations of Acer rubrum (red maple) exist: those with 
three-lobed leaves and those with five-lobed leaves. These variations appear to have 
different preferred habitats over similar geographic ranges: five-lobed varieties appear to 
favor higher elevations with drier conditions while three-lobed varieties appear to prefer 
wetter environments and lower elevations. There is some question as to whether the 
variations in numbers of leaf lobes and habitat are a result of two strains of a single 
species, two subspecies, or different species. This study examines the potential for 
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genetic variation between the two morphological types. To study the genetic variation, 
several Random Amplified Polymorphic DNA, or RAPD, markers will be used to compare 
genetic similarities of 3-lobed and 5-lobed varieties of A. rubrum found at different 
elevations on the Berry College Campus (northwest Georgia) and from the Cohuttas 
Mountains (northeast Georgia). Variations between the 5-lobed and 3-lobed varieties will 
be examined, as well as differences between the A. rubrum populations at Berry College 
and in the Cohuttas. Finding statistically significant differences in RAPD markers between 
either the three-lobed and five-lobed variants of A. rubrum or between trees from Berry 
College and the Cohuttas will help us better understand these relationships. 

190 BROOKS III, S. CARROLL and ANDRE BENSADOUN. Brevard College and Cornell 
Universitv-The development of general and adipocyte-specific knockout vectors and 
embryonic stem cell lines which have genetic alterations in the heparan-sulfate 
proteoglycan syndecan-4 in order to explore one of the potential molecular causes of 
obesity. 

Obesity is a prevalent condition whose numbers are currently increasing.Considering the 
direct association of obesity with other health threats, such as hypertension and type II 
diabetes mellitus, it can be pathogenic.The mechanisms which underlie the pathogenesis 
of obesity are not well understood.Specifically, more information is needed concerning the 
role of the cell surface proteins expressed on adipocytes in adipocyte proliferation and/or 
differentiation.Heparan sulfate proteoglycans (HSPGs) are a superfamily of strongly 
anionic proteins which reside on or near the cell surface.One subfamily of the HSPGs is 
the syndecans.This family includes four members, syndecans 1-4.Syndecan-4 (syn4) may 
be involved in the cellular internalization and catabolism of atherogenic 
lipoproteins.Whether syn4 can serve as a receptor for atherogenic lipoproteins and to 
what extent it can cooperate with other enzymes in their catabolism is not yet 
understood.Most importantly, how this process might take place on adipocytes and relate 
to lipoprotein uptake and storage is unknown.The goal of this project is to further elucidate 
the role that syn4 plays in adipogenic proliferation and differentiation as well as the uptake 
and degradation of atherogenic lipoproteins through the use of cellular and murine models 
lacking syn4 expression.This presentation will describe the work done to date on this 
project: the development of the general and adipocyte-specific knockout vectors and 
embryonic stem cell lines. 

191 DAVIS HAROLD III. Winthrop University-A modular screen for epidermal patterning 
mutants in Drosophila. 

The conventional loss-of-function screen is a useful approach to determining gene 
function. However, there are drawbacks, which warrant an alternate method to discovering 
both genes and the function of the proteins they code for. Using the technigue developed 
by Pernille Rorth, we performed a gain-of-function genetic screen in Drosophila for genes 
involved in epidermis patterning. Rorth generated P-element vectors inserted into about 
2300 independent target sites, each carrying an upstream activation sequence (Gal-4 
dependent promoter). When a Gal-4 driver line is crossed with the P-element target line, 
the offspring misexpress genes that neighbor the P-element. Using this method we 
hypothesized that the misexpression of genes that are required to pattern/organize the 
epidermis would disrupt embryonic development. In a pilot screen, we tested 154 lines, 
four of which produced candidates that warrant further study. NSF Grant 9978874 & NIH 
Grant GM47857. 
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192 REITHER, LAURA and DAVID R. ORVOS. Sweet Briar College, Virginia -Detection 
of and microbial resistance to triclosan in geographically-diverse wastewater 
samples. 

Triclosan (TCS) is a lipophilic, chlorinated biphenyl ether commonly utilized as an 
antimicrobial in toothpaste, deodorants, detergents, and in the treatment of some plastics 
and textiles. Though TCS is not toxic to mammals, it has been shown to be toxic to 
aguatic organisms such as fish, Daphnia magna, and algae. The goal of this research is to 
detect and quantify TCS in primary influent and secondary effluent at various Virginia 
wastewater treatment plants using high-performance liquid chromatography (HPLC) and 
to then examine bacteria for possible resistance to TCS. An HPLC method was developed 
to optimize TCS detection. Using diode array detection, TCS had a retention time of 7.03 
minutes with a mobile phase of 70:30 acetonitrile:0.1% acetic acid in water. The TCS peak 
exhibited excellent separation from other components of wastewater. TCS can be 
detected at a concentration of approximately 10 ppb. Wastewater samples were extracted 
using both Cl8 solid phase extraction and liquidJiquid extraction with liquid extraction 
determined to provide optimal recoveries. Current studies are examining the possible 
resistance of bacteria to TCS at environmentally-realistic concentrations. 

' 193 POLEK, SAMUEL and BENJIE BLAIR.Jacksonville State University-Cloning of a 
cellulase gene from the cellulolytic anaerobe Eubacterium cellulosolvens 5494. 

Eubacterium cellulosolvens 5494, is a gram-positive, cellulolytic bacterium that produces a 
protein fraction with an affinity for cellulose. Proteins involved in cellulose degradation, 
aggregate into ultrastructural protuberances called polycellulosomes that serve to 
enhance the ability of these bacteria to bind, degrade and transport cellulose.The study of 
cellulolytic bacteria is becoming an increasingly important field for the development of 
methods to utilize landfill biomass and produce alternatives to petroleum-derived 
fuels.Due to the current unrest in the Middle East and a limited petroleum reserve it is 
crucial to investigate potential alternatives to fossil fuels.The objective of this study is to 
compare the conservation of cellulolytic genes from the understudied anaerobe 
E.cellulosolvens 5494, to that of other cellulolytic microorganisms. Standard molecular 
cloning techniques were used to isolate a gene with the ability to degrade 
carboxymethylcellulose (CMC).This degradation was detected using a CMC (1%) overlay 
stained with congo red (1%) and destained with 0.5 M NaCI The clones exhibiting a zone 
of clearing were selected for further analysis. 

194 HENSON, BRIAN J„ LINDA E. WATSON, and SUSAN R. BARNUM. Miami 
University-Vertical descent of nifD in filamentous heterocystous cyanobacteria 

Cyanobacteria are one of the largest global suppliers of fixed nitrogen in the environment. 
Several theories have been proposed to explain a seemingly haphazard pattern of 
occurrence of nitrogen fixation among many prokaryotes from distantly related lineages, 
including the following: 1) it arose once in early evolutionary history and has been laterally 
transferred to various lineages, 2) it arose more than once in distantly related lineages 
(convergent evolution), and 3) nitrogen fixation arose once in evolutionary history and has 
been subsequently lost by various lineages. We sequenced nifD from 12 representatives 
of heterocystous cyanobactera, and obtained GenBank sequences for non-heterocystous 
cyanobacteria, additional non-cyanobacterial Eubacteria, and Archaea. We 
phylogenetically analyzed the nifD sequences to gain insight into their evolutionary history. 
Our data suggest that within the heterocystous cyanobacterial lineage, the origin of nifD 
occurred once prior to diversification. Thus, there is no evidence for lateral transfer of nifD 
within the heterocystous lineage, rather it has evolved by vertical descent. 
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195 ALADDIN. RANDA K., JAMES R RAYBURN, BENJAMIN BLAIR, and MARK 
MEADE. Dept, of Biology, Jacksonville State University, Jacksonville, AL 36265- 
Phloxine B’s toxicity on Xenopus laevis using FETAX. 

The phosphorescent chemical 2’, 4', 5’, 7’-tetrabromo-4, 5, 6, 7-tetrachlorofluoresce in 
disodium salt or Phloxine B was tested using Xenopus laevis embryos in accordance with 
ASTM guidelines utilizing the Frog Embryo Teratogenesis Assay-Xenopus (FETAX), to 
determine its teratogenic potential in developing organisms. The purpose was to 
determine the toxicity of non-photoactivated versus photoactivated Phloxine B in concert 
with its toxicity in the presence and absence of light. FDA approved as D&C Red Dye No. 
28, this water-soluble dye is currently added to food, drugs, and cosmetics. It is also a 
polar aromatic compound with carboxylic and phenolic groups, having a strong light 
absorption in the visible spectrum. Mortality, malformations, and length measurements 
were recorded at 96-h. Non-photoactivated Phloxine B show a mean LC50 of 16.7 mg/L, 
EC50 of 93.3 mg/L, Teratogenic Index (Tl) of 0.44. In the absence of light, the average 
LC50 was 94.9 mg/L, EC50 28.1 mg/L, and Tl 9.9. Photoactivated and light exposed 
groups have a mean LC50 of 30.0 mg/L, EC50 of 25.7 mg/L, and Tl of 1.68. Dark 
treatment groups have an average LC50 of 97.7 mg/L, EC50 of 13.6, and Tl of 25. These 
results indicate that Phloxine B is not teratogen in light but it is teratogenic in the absence 
of light-regardless of photoactivation. These results confirm that FETAX can be used to 
determine photo-activation of chemicals. 

PARASITOLOGY 2 

196 SMEDLEY, KRISTY*, ALANA ANDERSON, CHARLES FAULKNER, JASON DOSS 
and SHARON PATTON. Department Of Comparative Medicine, University Of 
Tennessee College Of Veterinary Medicine, Knoxville, TN 37996-Host susceptibility 
of fish and mice to Kiricephalus coarctatus (Pentastomida) from the eastern ribbon 
snake. 

Pentastomids are parasites that infect the respiratory systems of reptiles. They comprise a 
separate phylum that shares some morphological characteristics with arthropods and 
helminths. An intermediate host is required in the life cycle, and once the egg is ingested, 
the larva undergoes three molts to become an infective nymph. An eastern ribbon snake, 
Thamnophis sauritus, submitted for necropsy was infected with four adult pentastomids 
identified as Kiricephalus coarctatus. Although K. coarctatus was reported from 
Thamnophis sirtalis, this is the first report from T. sauritus. This snake was on display at a 
nature center and reportedly fed only goldfish during the year prior to its death. The 
natural diet of the ribbon snake is comprised mostly of amphibians and fish We wanted to 
know if fish could be a source of infection and if eggs could infect mice as is suggested in 
the literature. The pentastomids were kept alive in physiologic saline and refrigerated 
They released eggs for several months. Eggs were collected and fed to six goldfish and 
ten mice. Experimentally-infected fish and mice were euthanized and examined for larvae 
To date, three of four fish examined were infected and six mice were uninfected The 
larvae found throughout the intestine had hatched but were morphologically identical to 
unhatched larvae. Larvae in the fish examined at 24 days post-infection were embedded 
in the intestinal wall of the fish. Based on our observations, it appears that fish can serve 
as a paratenic host for transmission of this parasite. 
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197 CURRAN, STEPHEN, S.1, LINDA M. POTE2, D. TOMMY KING3, and ROBIN M. 
OVERSTREET1 The University of Southern Mississippi, Mississippi State 
University, and United States Department of Agriculture-Experimental exposure of 
the prodiplostomulum of Bolbophorus sp. (Trematoda: Bolbophoridae) from farm- 
raised catfish to the American white pelican, great blue heron, great egret, and 
double crested cormorant. 

The prodiplostomulum of an unidentified species of Bolbophorus has been implicated as 
the cause of economically significant mortalities of catfish fingerlings on fish farms in 
Louisiana and Mississippi. Extensive field collections of piscivorous birds from affected 
areas between 1995 and 2000 revealed the presence of two species of Bolbophorus in 
the American white pelican. We did not find either species in any other species of bird, 
including the brown pelican. The present study was undertaken to identify the species of 
Bolbophorus present on the catfish farms and to help support that birds other than the 
American white pelican do not play a role in the transmission of the parasite. The 
prodiplostomulum of Bolbophorus sp. was collected from fingerling catfish obtained from a 
commercial catfish farm in Mississippi. Adult birds were captured from areas in the “Delta” 
region of Mississippi, maintained in cages, and administered Praziquantil to eliminate wild 
trematode infections. Dewormed specimens of the American white pelican (4), great egret 
'(2), great blue heron (3), and double crested cormorant (results pending) were each fed 
approximately 100 prodiplostomula. All birds were necropsied after 4 days. Mature 
specimens of a single new species of Bolbophorus were obtained from three of four of the 
pelicans. The worms were identical to those previously reported as the European species 
B confusus. We recovered a single immature worm from a great egret, indicating to us 
that this bird may represent a poor host for the species. The second species of 
Bolbophorus was absent from our experiments. 

198 GRIJALVA, MARIO J.1, MIGUEL PINTO2 and JAIME A. COSTALES1, tropical 
Disease Institute, Biomedical Sciences Department, Ohio University, Athens, OH. 2 
Biological Sciences Department, Catholic University, Quito, Ecuador.-Isolation of 
Trypanosoma cruzi-like organisms from rodents and marsupials in the Coastal 
region of Ecuador. 

The Coastal area of Ecuador is endemic for Chagas’ disease. Although information is 
becoming available on Trypanosoma cruzi positive seroprevalence in humans, little is 
know about the sylvatic and peridomestic cycles of the disease in the area. As part of a 
multidisciplinary effort, small wild mammals were collected using Tomahawk and Sherman 
traps in two communities located in the Manabi province of Ecuador. T. cruzi-like 
organisms were found microscopically in the blood of 2 out of 5 species collected. The 
following species were found to be positive by hemoculture and/or cardiac tissue PCR (T. 
cruzi minicircle kDNA and flagellar protein target sequences): Didelphis marsupialis (3/3), 
Mus musculus (1/6), Philander opossum (1/7) and Rattus rattus (2/3). On the other hand, 
Proechlmys decumanus specimens were found negative by all assays. Further 
characterization of the isolated flagellates is ongoing. Since these are predominantly 
peridomestic sympatric species, their importance as a risk factor for T. cruzi infection to 
humans needs to be taken in consideration while planning control strategies in the region. 
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199 KAYES, STEPHEN, JENNIFER GRIFFIN, SARAH EASTMAN, CHARLES FLOYD, 
JOANNA McKINLEY, and FELICIA WILSON. The University of South Alabama - 
Early and acute response cytokine levels in sickle cell disease patients seropositive 
for Toxocara canis. 

In a serological screening of homozygous sickle cell disease (SOD) patients in the 
University of South Alabama Comprehensive Sickle Cell Center, we found that 25 of 50 
patients (50%) had antibodies against the canine roundworm, Toxocara earns. These 
patients were evaluated to see whether the T. can/s-seropositive patients produced 
greater levels of type 2 cytokines (IL-4, IL-10, and IL-13) than the seronegative SCD 
patients. The group mean serum concentrations of type 2 mediators in both patients 
groups were substantially above the normal range, but there was no difference between 
the two groups. Similar results were seen for the type 1 cytokine, interferon-y. A subset of 
the seropositive patients had elevated levels of IL-13 which was not seen in the 
seronegative population. These results suggest T. can/s-exposed patients show few 
effects of parasite encounter. However, these patients still exhibit problems associated 
with SCD such as acute chest syndrome or vaso-occlusive crisis. These complications 
arise from neutrophil and endothelial responses to various stimuli. Therefore, we 
measured the level of the early response mediator, tumor necrosis factor (TNF) and the 
acute response mediator, IL-8. As before, both patient groups exhibited several-fold 
increases in concentrations of both mediators above normal limits, but differences 
between groups were negligible. SCD patients suffer from recurrent infections and the 
present results suggest that elevated levels of TNF and IL-8 seen at steady state are 
consistent with the current view that SCD is an inflammatory disease. (Supported by grant 
3P50 HL38639). 

200 LINDSAY, DAVID S., KALMIA E. KNEIL, and SUSAN S. SUMNER. Departments of 
Biomedical Sciences and Pathobiology and Food Science and Technology, Virginia 
Tech, Blacksburg, Virqinia-A novel model for predicting infectivity of Cvclospora 
cayetennensis oocysts on produce. 

Fresh berries have been associated with outbreaks of diarrhea caused by the coccidial 
parasite, Cyclospora cayetanensis. There are no laboratory models for obtaining oocysts 
of C. cayetanensis. This greatly hinders research on this parasite. Toxoplasma gondii 
oocysts are almost identical in size and shape to those of C. cayetennensis. We tested the 
hypotheses that T. gondii oocysts can be used as a surrogate for those of C. 
cayetanensis. Raspberries and blueberries were inoculated individually with various 
numbers of sporulated T. gondii oocysts and stored at 4 C until used. Oocyst viability and 
recovery were analyzed using a mouse bioassay. Mice fed T. gondii inoculated berries 
(20.000/berry) incubated at 4 C for up to 4 weeks developed acute infections Mice fed 
raspberries inoculated with >10 oocysts became infected; while only mice fed blueberries 
inoculated with >1,000 oocysts became infected. Our study demonstrates that T. gondii 
oocysts can adhere to berries and be recovered by bioassays in mice Toxoplasma gondii 
oocysts appears to be a usable model for C. cayetennesis oocysts. 

201 McFARLING, JENNIFER P., ANNE M ZAJAC, CHRISTINE C DYKSTRA. and 
DAVID S. LINDSAY. Department of Biomedical Sciences and Pathobiology, Virginia 
Tech, Blacksburg, Virginia and Department of Pathobiology, Auburn University. 
Alabama- Canine leishmaniasis: Comparison of serological diagnostic techniques for 
an emerging zoonosis. 

Serological techniques including immunoblot analysis, indirect enzyme-linked 
immunosorbent assay (ELISA), and direct agglutination tests were compared with a 



186 SE Biology, Vol. 49, No. 2, April, 2002 

standard indirect immunofluorescence assay (IFA) for diagnostic evaluation of canine 
leishmaniasis. Serum samples from 20 dogs were obtained from Auburn University. The 
serum samples were blinded and contained known Leishmania positive dogs receiving 
treatment as well as known negative dogs. Serum samples from three Leishmania culture 
positive dogs at the Virginia-Maryland Regional College of Veterinary Medicine Center for 
Molecular Medicine and Infectious Disease were used as positive controls to validate the 
various serological tests. The immunoblotting technique appeared to be somewhat more 
sensitive than the IFA lgG2 test (94% vs. 92.9%), while demonstrating similar specificity 
(100%). The ELISA lgG2 test demonstrated lower sensitivity (88.2%) and specificity 
(83.3%) than both the IFA lgG2 test and immunoblotting technique. The IFA and ELISA 
IgGI tests demonstrated poor sensitivity for use in determining the presence of disease. 
The direct agglutination test demonstrated a sensitivity of 94% and a specificity of 50%. 
With its high sensitivity, the IFA lgG2 test may be a reliable serological test for diagnosing 
canine leishmaniasis. Supported in part by grant DOICA-16 from the Morris Animal 
Foundation to DSL and AMZ. 

202 SPENCER, JENNIFER A.1*, KELLYE S. BESSINGER*, DAVID S. LINDSAY2 , J.P. 
DUBEY3, and BYRON L. BLAGBURN1. 1 AUBURN UNIVERSITY, AUBURN, AL, 
2VIRGINIA-MARYLAND REGIONAL COLLEGE OF VETERINARY MEDICINE, 
BLACKSBURG, VA, AND, 3PARASITE BIOLOGY, USDA, BELTSVILLE, MD 20705- 
The cotton rat, Slgmodon hlspidus, as an experimental model for Sarcocystis 
neurona 

Equine protozoal myeloencephalitis (EPM) is a neurologic syndrome in horses caused 
primarily by infection with Sarcocystis neurona. To date there are no reproducible 
methods of inducing clinical EPM in horses and only a small percentage of naturally 
infected horses will develop clinical disease. The life cycle of S. neurona has been 
determined and it is known that the horse is an aberrant/accidental intermediate host. In 
order to better understand the pathogenicity of the organism, immune responses it elicits 
and develop effective vaccines against this parasite, a suitable laboratory model must be 
developed. At present, infection has only been precipitated in gamma interferon knockout 
mice, but a laboratory model with an intact immune response is needed This paper 
describes a cotton rat (Sigmodon hispidus) model of S. neurona infection. Three animals 
were inoculated subcutaneously with 101, merozoites and three were orally infected with 
20,000 sporocysts of the SNOP15 strain. Animals were euthanized on day 50 post 
inoculation and histopathology revealed vasculitis with secondary vascular destruction, 
encephalomyelitis and sub-epicardial congestion. No organisms were seen but lesions 
were strongly suggestive of S. neurona infection. Control animals showed normal 
histology. This research was supported in part by an innovation grant from Fort Dodge 
Animal Health. 

203 BURTON1, G. BARRY, JAMIE M. BUTLER2, JENNIFER A. SPENCER2, and 
BYRON L BLAGBURN2*. 'Northgate Small Animal Hospital, Collinsville, IL 62234, 
"College of Veterinary Medicine, Auburn University, AL 36849-Urinary capillariasis 
(Pearsonema feliscati) in a male cat and a taxonomic review of feline urinary 
capillarids. 

A 14-year-old M/N indoor/outdoor cat presented with hematuria (blood in urine). The cat 
was otherwise generally healthy and well cared for (timely vaccinations [FVRCP, FeLV, 
FIV] annual coprologic examinations etc.). Examination of urine sediment revealed ova 
with typical bipolar plugs and a distinct surface pattern of ridges and large depressions. 
Twenty eggs from a urine sample were 58.75 _m (52.5-65.0 _m) X 29.0 _m (25.0-32.5 

m). The cat was treated with Revolution™ (selamectin; 6 mg/kg; topically) and the 
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owners were advised to maintain the cat on monthly selamectin. Urine samples were free 
of blood and ova at 2 and 4 weeks post-treatment. Adults of P. feliscati reside in the 
bladder lumen , embedded in the bladder epithelium, or in the ureters and renal pelvis. 
The parasite is generally considered nonpathogenic. Historically, the species of Capillaria 
found in cats has been referred to as Capillaria feliscati, Capillaria plica, Pearsonema 
feliscati, Pearsonema plica, and Capillaria travassoi. Some consider P. feliscati distinct 
from P. plica: others are of the opinion that they could be validly combined as C. travassoi. 
Differentiation is based on ridges vs. striations on the egg surface and structure of the 
terminal caudal alae in male worms. 

204 SPENCER, JENNIFER A.*, CHRISTINE C. DYKSTRA, JOSEPH C. NEWTON, and 
BYRON L. BLAGBURN. College of Veterinary Medicine, Auburn University, AL 
36849-The qerbil (Meriones unguiculatus) as an experimental model for Neospora 
hughesi infection 

Neospora hughesi is a recently isolated apicomplexan parasite from the spinal cord of a 
horse diagnosed with protozoal myeloencephalitis. The true prevalence of N hughesi 
infection in horses in the United States is unknown. Very little is known regarding the life 
cycle of N. hughesi and in order to better understand the pathogenicity of the organism, 
immune responses it elicits and determine effective therapies against this parasite, a 
suitable laboratory model is required. This paper describes a gerbil (Meriones 
unguiculatus) model of infection. Two gerbils were inoculated subcutaneously with 10h 
tachyzoites of the NA1 strain of N. hughesi. Clinical signs, such as anorexia, scruffy hair 
coat and ataxia, were apparent from day 8 post inoculation. Sero-conversion was 
demonstrated by means of an in house immunofluorescence assay. Histopathologic 
examination revealed interstitial, diffuse, moderate pneumonia; diffuse, severe peri¬ 
hepatitis with large numbers of Neospora tachyzoites present, and focal mild myocarditis 
Tachyzoites were recovered in tissue culture from multiple organs and PCR results 
indicated that they were identical to the inoculum strain. This research was supported in 
part by an innovation grant from Fort Dodge Animal Health. 

205 TOLBERT, MARY KATHERINE1 and RENEE CARLETON2. Berry College- 
Preliminary results: Survey of cats euthanized by animal control agencies in 
Northwest Georgia for Dirofilaria immitis and intestinal nematode parasites. 

Adult cats (>1 year of age) euthanized by six animal control agencies in Northwest 
Georgia were surveyed to determine levels of infestation with Dirofilaria immitis and 
intestinal nematode parasites. Fecal and serum samples and heart and lung tissue were 
collected from 112 cats. Fecal samples were examined for nematode ova by sodium 
nitrate flotation. Sixty-eight of 112 samples (61%) were positive for nematode ova: 47 
(42%) contained ova of Toxocara sp and 21(19%) contained ova of Ancylostoma sp No 
ova of other intestinal nematode species were identified Of the agencies involved in the 
study, the greatest number of fecal samples positive for nematode ova were obtained from 
Floyd County, 24 of 30 (80%). Chattoga and Gordon counties had the lowest number of 
positive samples, 1 of 5 (20%) each, however sample collection from these counties is not 
yet complete. Hearts and lungs were examined grossly for the presence of Dirofilaria 
immitis. One of 112 ( 0.08%) hearts examined contained Dirofilaria immitis. Three adult 
parasites were recovered. The positive specimen, 1 of 30 (3%), was taken from Floyd 
County. No Dirofilaria immitis were recovered from lung tissue. Serum samples were 
tested for the presence of Dirofilaria antibody (Witness RIM) and antigen (Dirochek 
ELISA). None of the 112 samples were positive for antibody and I of 112 (0.08%) 
samples was positive for antigen. No adult Dirofilaria immitis was recovered from the cat 
testing positive for antigen. Samples from 4 additional counties will be added to the study 
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206 CARLETON, RENEE E. Berry College-Prevalence and distribution of Sarcocystis 
sp. in eagles and vultures in Florida. 

The prevalence of Sarcocystis sp. in eagles and vultures in Florida is unknown. 
Sarcocysts have been found in muscle of wading birds in Florida. Both living wading birds 
and their carcasses are utilized by eagles as prey. Fecal samples were obtained from bald 
eagles and vultures under hospitalization, rehabilitation, natural conditions, or during 
necropsy in the case of 6 vultures and examined by Sheather's sugar centrifugal flotation 
for the presence of sporocysts. Sporocysts of Sarcocystis sp. were recovered from 3 of 20 
fecal samples from eagles (15%). The sporocysts measured 10.0 - 13.0 x 7.0 - 9.0 
micrometers with an average measurement of 11.6 x 7.8 micrometers. A second type of 
coccidian sporocyst was recovered from one of the positive eagles 10 weeks following the 
initial examination. The sporocysts measured 10.4 - 12.0 x 7.0 - 9.0 micrometers with an 
average measurement of 11.2 x 8.0 micrometers. No sporocysts were found in any of 24 
fecal samples from vultures or from a turkey vulture which was fed muscle tissue of a 
great blue heron containing sarcocysts. 

207 COLLINS, CHRISTA, CYNTHIA LITTLEJOHN, MARK MEADE and CHARLES 
OLANDER. Department of Biology, Jacksonville State University, Jacksonville, AL 
36265.-Sublethal effects of Phloxine B on population growth kinetics and aerobic 
metabolic rates in Tetrahymena spp. 

Phloxine B is a halogenated photoactive xanthene dye that is FDA approved for use in 
human cosmetics and drugs. Research examining the effectiveness of photoactive dyes, 
such as Phloxine B, as pesticides has been conducted since the early seventies. Toxicity 
to target organisms varies among species and ranges in concentration from 10-1000 ppm. 
Studies examining the toxicity of Phloxine B to ciliate protozoan pathogens, including 
Ichthyophthirius multifiliis, are currently being conducted. FDA approval of phloxine B for 
use in treating aguatic pathogens, however, is contingent on toxicity studies examining 
both target and non-target species. Currently we report the effects of sublethal 
concentrations of Phloxine B on population growth kinetics and aerobic metabolic rates in 
a non-target Tetrahymena spp. based upon toxicity concentrations determined for the 
target species. 

208 MATHIAS, MIKE, BRIANNA BENNETT, and CHRIS HALL. Dept, of Biology, Berry 
College, Mount Berry, GA 30149-Prevalence of Capillaria spp. and 
Macracanthorhynchus ingens in raccoons on the Berry College campus. 

As the initial stage of a comprehensive survey of parasites infecting raccoons (Procyon 
lotor) on the Berry College campus, a group of raccoons captured from the campus 
eguine facility was evaluated. Raccoons (n=10) were trapped from the Gunby Eguine 
Center during July and August 2001 and subseguently euthanized, and necropsied. 
Intestinal tracts were examined at necropsy and fecal floatations performed. The 
prevalence of Capillaria spp. was similar to that reported elsewhere (30%) while that for 
the acanthocephalan Macracanthorhynchus ingens was 90%. The average worm burden 
for M. ingens in this study was 8 worms/animal. Pathology studies from the site of M. 
ingens attachment have been undertaken to determine the nature of the host inflammatory 
response. 
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209 HULL, JAMES C. Department of Biological Sciences, Towson University, Towson, 

MD 21252-Conservation status of Gentianopsis crinita (Frole.) Ma. (fringed gentian) 

at Soldiers Delight Natural Environmental Area, Maryland. 

Fringed gentian (Gentianopsis crinita) is the hallmark species of the Soldiers Delight 

Natural Environment Area and is listed as a Maryland endangered species. Soldiers 

Delight is an area of serpentine soil that is undergoing active management to maintain its 

flora. Fringed gentian is a late-flowering, biennial attractive to the public. Over the last 20 

years its numbers declined from over 3000 individuals in five populations to fewer than 

200 individuals in two populations. One population has fewer than 15 individuals. 

Population declines are attributed to canopy closure resulting from invasion of Pinus 
virginiana (Virginia pine), competition with an invasive exotic grass, Microstegium 
vamineum (Japanese stilt grass), anthropogenic disturbance, deer browsing, and 

stochastic processes. The strategies for restoration of the populations are discussed. 

Included are seed propagation and reestablishment in current and historical sites, genetic 

analysis of intra- and inter-year variations of the extant populations, physiological habitat 

requirements, and competitive interactions. 

210 JOLLS, CLAUDIA L„ KAREN E. TRUEBLOOD, JON D. SELLARS, and CASS A. 

WIGENT. East Carolina University, Greenville, North Carolina-Elevation, plant size 

and seed set: aspects of the recovery of seabeach amaranth (Amaranthus pumilus) 
in North Carolina. 

Declines in biodiversity demand increased knowledge of species biology, habitat 

requirements and often, intervention for recovery. Seabeach amaranth is an annual of 

Atlantic barrier islands, listed as federally threatened in 1993 when it had disappeared 

from the majority of its historic range. Although the taxon has since reappeared in several 

states, North Carolina populations reached historic lows in 2000. We have developed 

protocols for transplant of seabeach amaranth to portions of its historic range within the 

state. In June 2001, 90 greenhouse-reared individuals were transplanted to three sites to 

test plant response to microsites selected from remotely sensed data (i.e., light-detection 

and ranging data, LIDAR). Initial survival was high (64%), however, one plot was lost to 

overwash events. Elevations for individual plants were obtained from LIDAR data for 2 x 2 

m2 cells surrounding each of 258 plants. Elevation (height above mean high water, MHW) 

appeared to affect plant survival, growth and size. Transplanted individuals within 1.3-1.9 

m above MHW grew more, on average, during the same period than did those at higher 

elevations, possibly due to water limitation. Similar trends between elevation and plant 

size were observed for naturally occurring plants; mean plant diameter declined with 

increasing elevation above MHW. Using seed traps, we modeled the quadratic 

relationship between plant size and seed output to further illustrate the importance of 

elevation, plant size and plant population success. These preliminary data further stress 

the importance of habitat, largely defined as elevation, for the maintenance and 

restoration of Amaranthus pumilus. 

211 JOLLS, CLAUDIA L. East Carolina University, Greenville, North Carolina- A review 

of recent knowledge of the population biology of rare herbaceous plants of forested 

eastern North America: conservation challenges. 

In 1982, Paulette Bierzychudek published an important review of the population biology of 

shade tolerant herbs of temperate deciduous forests. She concluded our knowledge then 

was incomplete for certain forest types and particular herbs. Given increasing threats to 
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forest herbs, I undertook a review of our knowledge of the population biology of rare plants 

of forested eastern North America, 93 taxa listed as endangered or threatened in the U.S. 

and Canada. I used recovery plans and more than 250 published articles from several 

electronic search tools to review aspects of the reproductive biology and population 

dynamics for these taxa. Variation within this group makes generalization difficult. Most of 

these rare plants are iteroparous perennials and can be long-lived, e.g., 15-25 yr for 

Arisaema triphyllum. Autogamy dominates, however, only 24/93 taxa have been studied 

sufficiently for accurate determination of breeding biology. Most perennial taxa listed have 

some vegetative spread; seed dispersal is limited. Seed banks help maintain many taxa, 

however, specifics are lacking. Fewer than 12 of these taxa have published estimates of 

population dynamics (projection matrices, population viability, elasticity, sensitivity, loop or 

metapopulation analyses). For those few, trajectories are highly variable among sites and 

years; long-term studies are rare. Our understanding of those environmental factors that 

limit population success also is modest. Despite our limited knowledge, evidence from 

rare forest herbs has challenged previous paradigms about trade-offs between modes of 

growth, the importance of sexual modes, the role of occasional events, and temporal and 

- spatial variation in population size. 

212 McRAE, CATHERINE A. and LAWRENCE S. BARDEN. Law Engineering and 

Environmental Services and University of North Carolina at Charlotte -Herbicidinq 

and girdling trees: two techniques for restoring a Piedmont prairie. 

Fire suppression has allowed woody succession to occur in Piedmont prairies, the former 

habitat for endangered plants such as the Federally listed Helianthus schweinitzii Torrey 

and Gray. Mineral Springs Barrens, a North Carolina Nature Conservancy preserve that is 

a prairie remnant supporting Helianthus schweinitzii, has experienced slower succession 

in the absence of fire than similar sites, probably because of its impermeable Zion soil. 

Herbiciding and girdling of trees were compared as methods to supplement controlled 

burning for restoring Mineral Springs Barrens. Three treatments, herbicide, girdle, and 

control, were compared over two growing seasons for changes in tree basal area and 

ground vegetation in the presence of fire. Two and a half years after treatments were 

applied, basal area decreases in herbicide and girdle plots were significantly greater than 

in control plots. Both herbicide and girdle plots had significantly greater increases in early 

colonizing, non-prairie species such as Erechtites hieracifolia (L.) Raf. and Phytolacca 
americana L., two species that were unknown from the site until after the prescribed burn, 

than control plots. Additionally, herbicide plots showed significantly greater increases in 

prairie species such as Andropogon gerardii Vitman, Silphium compositum var. 
compositum Michaux, and Solidago odora Aiton than either control or girdle plots. The 

herbicide treatment appears to be the best method to stimulate prairie species without 

resulting in disproportionate levels of non-prairie species invasion. 

213 MURRELL, Z. E., M. MOORE, E. REINECKE, S. K. BRIGHT, and J. 

GRAHAM.Appalachian State University -Conservation of a high elevation rocky 

summit community in the Southern Appalachians. 

A high elevation rocky summit and associated heath bald plant assemblage is rarely found 

in the Southern Appalachians.Rough Ridge, on the southern slope of Grandfather 

Mountain in North Carolina, harbors an example of this assemblage. A Blue Ridge 

Parkway hiker’s trail currently traverses this assemblage at two points.One site is 

accessed by an elevated wooden boardwalk and the second site is accessed by a foot 

trail through the Shiprock area.The Rough Ridge flora includes four plants that are 

considered imperiled (Liatris helleri, Scirpus cespitosis, Xerophyllum asphodeloides, 
Zigadenus leimanthoides).Our study examined the flora of Rough Ridge in an attempt to 
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describe the community, to document the community structure, to establish a method of 

long term monitoring, and to provide management information for maintenance and 

possible restoration of this uncommon plant assemblage.A floristic survey of the area was 

conducted, plots and transects were used to describe the site, and the locations of the 

four imperiled species were mapped.A restoration experiment was conducted at a similar 

but disturbed site on the north slope of Grandfather Mountain to examine the feasibility of 

various site preparation methods for possible re-introductions of imperiled species.The 

floristic survey, an analysis of the imperiled species’ autecology, and observations of a 

burned site at Linville Gorge suggest that fire may play a role in the management of the 

community.The results indicate that the current trail design and management of the site 

are not providing effective protection of this critical habitat. 

214 JEFFRIES, STEPHANIE B., THOMAS R. WENTWORTH, and H. LEE ALLEN. North 

Carolina State University-Effects of site preparation and vegetation control on the 

plant community and successional dynamics of a managed pine plantation. 

Over the last several decades, researchers have expressed concern over the long-term 

sustainability of managed forests in the southeastern United States. In particular, the loss 

of diversity in plantations, and the alteration of successional dynamics, have received 

considerable attention. We conducted a comparative study of silvicultural practices in a 

third rotation loblolly pine Pinus taeda plantation in the Piedmont of North Carolina. 

Following harvest, a 2x2 factorial experiment was established using two site preparation 

(chop versus shear, pile, and disk) and two cultural (herbicide versus no herbicide) 

treatments. Presence/absence of vascular plant taxa was determined for each of the four 

treatments across three blocks in years 1, 2, 6, 12, and 18 and analyzed using non-metric 

multidimensional scaling. Analysis of the data from years 1, 2, and 6 showed 

compositional trends related to succession and site preparation, with herbicide effects 

playing a lesser role. However, preliminary analyses incorporating data from the 

eighteenth year of the study indicate convergence of composition across treatments. 

Major shifts in species composition occur before and after canopy closure, coinciding with 

the loss of early successional species between years 2 and 6 and addition of late 

successional species between years 6 and 18. We can infer from these results that high 

intensity silvicultural practices, such as site preparation and use of herbicides, do not 

result in the disruption of successional dynamics. Although the stands appear quite 

different as a result of the treatments imposed, they are all maintaining populations of the 

same late successional taxa. 

215 DE SELM, HAL R. University of Tennessee-Continued studies of the forests of the 

Ridge and Valley of Tennessee. 

The forests of the Ridge and Valley of Tennessee have been examined in field studies 

May through October 1998-2001. Over 530 stands were examined-98 percent forests 

Transects through uniform sites were used to obtain 80 tree diameters-stands with trees = 

24 inches were sought. Over 76 percent of the stands were dominated by upland 

Quercus. Three to 18 percent of the stands were dominated by swamp taxa, Tsuga, 
Pinus, Juniperus and mesic taxa especially Fagus. Logging, past stock grazing, deer 

browse, and Lonicera infestations have affected the stands. 
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216 GRAY, JANET BRACEY*,1'2 THOMAS R. WENTWORTH2 and CAVELL 

BROWNIE." 1XVI11 Airborne Corps and Fort Bragg, Fort Bragg, NC 28310 USA; 

North Carolina State University, Raleigh, NC 27695 USA -Rare vascular flora of the 

lonqleaf pine-wireqrass ecosystem: temporal responses to fire frequency and 

population size. 

We examined factors likely to be important in the management of rare flora occurring in 

the longleaf pine-wiregrass ecosystem on Fort Bragg and Camp Mackall Military 

Reservations in North Carolina. Thirty-six rare plant taxa, comprising 1,268 records, were 

documented during the course of two inventories of rare flora conducted during the 

periods 1991-93 and 1998-99. There were 891 (70.3%) records of persistence, 258 

(20.3%) records of extinction, and 119 (9.4%) records of colonization; extinctions 

exceeded colonizations by 139 records. We used analyses of contingency table 

frequencies and logistic regressions to test hypotheses about temporal responses of local 

populations of rare flora. We found statistically significant effects of fire frequency on the 

colonization and extinction of rare flora; extinctions declined and colonizations increased 

- with increasing fire frequency. We also found statistically significant effects of both area 

occupied and stem number on the persistence and extinction of rare flora; extinctions 

declined and persistences increased with increasing area occupied and stem number. Our 

analyses indicate the importance of fire for the conservation of rare flora in this landscape. 

A minimum fire frequency of 2.8 years is recommended for the persistence of rare flora. 

Local populations occupying larger areas or having greater numbers of stems are more 

likely to persist. 

217 KNEBEL, LARISSA1, THOMAS WENTWORTH1 and RAELEEN WILSON2. North 

Carolina State University and Wake Forest University School of Medicine-Resin 

flow responses to southern pine beetle infestation and fire in the Linville Gorge 

Wilderness of North Carolina. 

Fire and southern pine beetles have interacted historically to maintain pine forests in the 

North Carolina mountains. While well understood in the Piedmont and Coastal Plain, the 

reaction of individual trees to these factors is poorly known in the Mountains. This study 

examined the influences of fire and southern pine beetle infestation on the resin flow of 

pine trees in the Linville Gorge Wilderness of North Carolina. Resin flow in most pine 

species will show an increase in response to various types of wounding. Analysis of 133 

trees showed that burning, southern pine beetle infestation, and the interaction between 

the two had significant effects on resin flow. As expected, resin flow was significantly 

higher in burned individuals, but was significantly lower in individuals that were infested 

with southern pine beetle. The interaction between beetle infestation and fire was 

synergistic, resulting in resin flow that was substantially higher in trees that were burned, 

but not infested, than in trees experiencing any other, combination of burning and 

infestation. These results are consistent with two alternative interpretations of system 

dynamics, either beetles are preferentially attacking trees that are unable to respond by 

increasing resin flow or the infested trees were sampled in a later stage of infestation, and 

resin flow had therefore decreased from an earlier rate. 

218 KRISEL, CAROLYN and MILES SILMAN. Wake Forest University - A test of the fire 

cycle hypothesis in a Western Amazonian bamboo forest. 

Up to 30% of the Western Amazon basin is composed of terra firme forests dominated by 

bamboo. It has been proposed that mass bamboo mortality leads to the accumulation of 

fuel, which leads to periodic wildfires followed by bamboo regeneration (“The Fire Cycle 

Hypothesis"). This burning, in turn, prevents canopy closure, allowing the bamboo to out 
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compete trees We tested for evidence supporting the fire cycle hypothesis in the Western 

Amazon basin in three ways: (1) testing for charcoal in soil profiles and colluvial sediments 

within the patch, (2) looking for evidence of massive wildfires in lake sediments 

surrounding the patch, and (3) testing for correspondence at geographic scales between 

bamboo and areas of reduced rainfall. No evidence of regional wildfire was found in 

sediments either within or surrounding large bamboo patches. Geographic analysis of 

bamboo dominated forest indicates that bamboo distribution does not correlate to areas of 

dryness. Evidence from both terrestrial sediments and modern distribution of these forests 

suggests factors other than periodic fires are responsible for the maintenance of these 

little studied forests. 

219 MORETZ, C. CRAIG and MILES R. SILMAN. Wake Forest University, North 

Carolina - Is Elliottia racemosa a fire dependent species? Historic records and 

current observations. 

Populations of the endangered species Elliottia racemosa are experiencing complete 

recruitment failure under current management regimes. Fire repression could be a factor 

and poses the question whether or not fire is required for the recruitment and long-term 

maintenance of E. racemosa populations. Although fire dependency has never been 

formally addressed as a possible ecological requirement for E. racemosa, a review of 

historic photographs taken by the late R. M. Harper circa 1900 and recent examination of 

a large sample of extant E. racemosa populations suggest that it is a fire dependent 

species. More work is needed to determine whether or not fire is necessary for seed 

germination and juvenile establishment. This could have important implications as to 

future forest management regimes throughout its range. 

220 RUFFNER, C.M. and M B. DAVIS. Department of Forestry, Southern Illinois 

University, Carbondale-Assessinq the effects of prescribed burning on understory 

vegetation in forests of Southern Illinois. 

The growing use of prescribed fire in the state of Illinois is a welcome and useful tool for 

land managers. Burning proponents cite the historic importance of fire in maintaining 

unique, fire adapted ecosystems. While prescribed burns are widely used throughout the 

state, few efforts are made to document the effectiveness of these burns via permanent 

vegetation monitoring plots. We have developed a monitoring system similar to the federal 

Fire Monitoring Handbook which entails surveying permanent plot locations, sampling 

overstory and understory vegetation prior to burns, measuring fire behavior characteristics 

during burns, and resampling vegetation after each burn. To date, these plots have been 

developed for use in Illinois Department of Natural Resources properties including the 

Ozark Hills, Cretaceous Hills, and Cedar Bluff Natural Areas. Pre-burn data collected 

include species composition, stem, sapling, and seedling densities, basal area, depth of 

litter, shrub and herbaceous cover, and fuel loading. Post-burn data include species in¬ 

growth and mortality, charring, and changes in fuel loading To date, three permanent 

plots have been sampled and burned. Preliminary results indicate that moderate intensity 

burns are effective in top-killing nearly 40% of the pre-burn sugar maple and beech 

seedlings. Further, understory herbaceous cover increased between 20-35% following 

one burn season. Results of this project will allow fire managers to assess the 

effectiveness of their burns in meeting management objectives and enable them to alter 

future burn prescriptions to increase effectiveness. Future research includes elaboration of 

the management prescriptions to include timber stand improvement in selected stands to 

remove larger sapling and pole sized mesophytes as well as increase advanced 

regeneration of oak-hickory species 
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221 SCHMALZER, PAUL A.1, TAMMY E. FOSTER1, SHANNON R. TUREK2, and 

COLLEEN A. DUNLEVY Dynamac Corporation, RECON, and Kimley-Horn & 

Associates-Dynamics of openings in Florida oak-saw palmetto scrub created by 

intense localized burning. 

Sandy openings are important habitat features in Florida oak-saw palmetto scrub for some 

rare flora and fauna. Generation and maintenance of openings is poorly understood. 

Historically, openings were common in scrub of Kennedy Space Center, but most closed 

during fire suppression (1961-1981). Prescribed burning since 1981 has not reestablished 

openings in many sites. Restoration in 1993 of one site that had been unburned for ca. 45 

years reguired cutting of large oaks followed by burning. Some large oaks were piled to 

enhance burning. Piles burned longer than dispersed fuel, killing root and rhizomes of 

oaks (Quercus chapmami, Q. geminata, 0. myrtifolia), ericads (Lyonia ferruglnea), and 

saw palmetto (Serenoa repens). The original dimensions of twelve piles were marked after 

burning. We resampled these openings and vegetation transects (N=20) in surrounding 

scrub periodically. Mean area of the openings without shrub cover declined from 55.6 m2 

in 1993 to 22.3 m2 in 2001; the decline was approximately linear (r=0.54). Shrub cover in 

openings has increased, but herbs, particularly Galactia elllottli, and bare ground 

remained important. Oaks, ericads, and saw palmetto dominated cover of the cut and 

burned scrub except where fuel was concentrated. Much of the shrub reestablishment 

was by clonal spread; seedling establishment of shrubs is evidently slow, even in small 

openings, contrasting with rapid reestablishment by sprouting. 

FRIDAY MORNING 

AQUATIC, WETLAND AND MARINE ECOLOGY 2 

222 GEORGE, ROBERT Y. University of North Carolina at Wilmington - Conservation of 

coral reefs off southeastern United States as marine reserves. 

Coral pinnacles, massifs, banks and thickets are known over the sea floor on the 

continental shelf, both in the near-shore and offshore environments off southeastern 

United States from Florida to North Carolina. These ecosystems are high in biodiversity 

with benthic communities composed of both temperate and tropical algae, invertebrate 

and fish species. The Oculma coral reefs dominate the shelf environment and serve as 

trawling zones for fishermen as well as spawning grounds for commercial species of 

fishes, lobsters and shrimps. The coral reefs are also nursery zones and a major source of 

fish recruitment aided by the northward flowing Gulf Stream. Nevertheless, we do not 

have a precise understanding of the locations, bathymetric profiles, community 

composition of species as a function of latitude and longitude. The objectives of this paper 

focus on (A) Differences between Oculina vericosa reefs off Florida and Oculina arbuscula 
reefs off North Carolina (B) Dendrophyllia and Lophelia reefs over the Blake Plateau off 

Carolinas (C) Deep-sea “Agassiz Coral Hills” of Cape Fear, North Carolina. And (D) 

Recommendation to conserve these coral reefs as marine reserves or “Marine Protected 

Areas”(MPAs). 

223 CAISON, ERIC and ROBERT GEORGE Impact of golf course on juvenile and adult 

mud fiddler crab Uca minax in Cape Fear River Delta. 

Mud fiddler crab Uca minax population densities were quantitatively determined in two 

study sites in the intertidal Spartina salt marsh in the vicinity of St. James plantation golf 

course near Cape Fear River delta near Southport, North Carolina.. Replicate quadrant 

samples, covering a quarter square-meter, were taken weekly from summer (June) 2001 
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through autumn to winter (February 2002) Site Alpha is located 50 meters from the edge 

of the golf course (33 55.70N and 78 06.31 W) and site Beta is located 1500 m from the 

golf course (33 56.69 N and 78 02.45 W). Our results revealed that (A) Fiddler crab size 

class A (adult) population density showed pronounced seasonal changes in both study 

sites. Flowever, crab number per square meter was significantly high in the golf course 

site in the summer and autumn and then declined. (B) Fiddler crab size class B (juvenile) 

exhibited a significant increase in August in both sites, with the amplitude of increase 

much higher in the golf course site.(C) Sex ratios were found to show opposite patterns 

between the two size classes. (D) The results reaffirmed the conclusion of a previous 

study on the impact of golf course effluents through a buffer zone on fiddler crab 

populations in intracoastal water way and Bradley creek ecosystem in North Carolina 

(George et a/., 2000). 

224 CUMBEE, JOSFIUA and ROBERT GEORGE. University of North Carolina at 

Wilmington, Wilmington, N.C. 28403. Impact of golf course on adult blue crab 

Callinectes sapldus population density in Cape Fear River delta. 

We selected two study sites for estimating quantitatively catch-per-unit effort (CPUE) of 

adult blue crab Callinectes sapidus population densities in the vicinity of St. James 

plantation golf course near Cape Fear River delta in Southport, North Carolina. Sampling, 

by deploying crab-traps, was carried out weekly from summer (June) 2001 through 

autumn and winter (February 2002). Site Alpha is located at 1-m (low tide) and 3 m (high 

tide) depth within 200 m from the edge of the golf course (33 55.70W and 78 06.31 W), 

receiving optimal nutrients to sustain a healthy estuarine food chain. Site Beta is located 

at 1-3 m depth and 1500 m from the golf course (33 56.69 N and 78 02. 45 W), with no 

nutrient load from golf course. Our results indicated that (A) blue crab density is 

significantly higher at site Alpha with greater abundance of size class B (carapace width 

11-15 cm) (B) Male crabs dominated in abundance in both sites (C) Controlled laboratory 

experiments revealed that ambient nutrient level below the eutrophication threshold and 

optimal temperature-salinity conditions influenced crab density and (D) Field crab density 

coincided with fertilizer pulses from golf course in the summer and autumn and 

temperature stress in the winter. There is a definite need to understand the life cycle of 

blue crab in Cape Fear River Delta in space and time and identify spawning sanctuaries 

and nursery grounds. 

225 OLANDER, JOSHUA, KRISTINA GRIEBELING, CORINNE MILLINGTON. 

MICHELLE O’DELL, SAMUEL POLEK, JAMES POWELL, HEATHER REGER. 

CANDICE ROBERTSON, MARK MEADE and FRANK ROMANO. Jacksonville State 

University-Chronic effects of nitrite on the respiratory physiology of post-larval 

prawn, Macrobrachium rosenberqii. 

Nitrite substantially effects the growth and survival of aquatic animals Larval and post- 

larval life stages are particularly susceptible to relatively low environmental concentrations 

(Ippm). Due to their widespread distribution throughout the temperate and tropical regions 

of the world, freshwater shrimp of the genus Macrobrachium are often used as indicators 

of environmental stress. The Malaysian freshwater shrimp, Macrobrachium rosenbergil, 
plays a major economic role in worldwide aquaculture. Larval M. rosenbergii were reared 

at JSU following standard protocols. Approximately 3,000 post-larvae were produced from 

a single female spawn. Post-larval metabolic responses were monitored for 72hr in lOmg 

animals following exposure to 0 (control), 1, and 5ppm NO2-N Post-larvae were 

maintained in an environmental chamber at constant light, temperature, and humidity 

settings. In 12hr increments, post-larvae were randomly removed and oxygen 

consumption rates were determined. Oxygen consumption rates were significantly 
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increased at 5ppm N02-N with maximal rates observed following 48hr of exposure. 
Oxygen consumption rates were also more variable in nitrite (1 and 5ppm) than in control 
animals. No mortalities were observed in any group during the experimental period. 
Although the reported 72hr LC50 for freshwater shrimp is lOppm N02-N, these data 
suggest that lesser concentrations are stressful to the animal. 

226 DAFOE, ROBERT C. and FRANK A. ROMANO, III. Department of Biology, 
Jacksonville State University, Jacksonville, AL 36265 - A preliminary analysis of a 
marine meiofauna survey from Sand Island, AL. 

During the summers of 1999 and 2000 marine meiofauna were sampled from the beaches 
of Sand Island, AL. This is a 3 mile long barrier island just south of Dauphin Island. 
Samples consisting of 560 cc’s from the subtidal zone were taken from Gulf and Bay 
beaches of Sand Island at one mile intervals. Samples were washed alternately with 
freshwater and saltwater (3 washes each) and then strained through a nested sieve series 
(250 im - 63 im). Freshwater subjects the meiofauna to osmotic shock that causes them 
to release their hold on sand grains. Materials collected on the 125 im and 63 im sieves, 
were preserved in 10% buffered formalin stained with rose bengal, and stored in 70% 
isopropyl alcohol. Meiofauna were counted and tardigrades extracted from samples using 
a micropipette. A total of 4083 meiofauna have been counted. Nematodes account for 
49.7%, harpactocopepods account for 27.3%, and tardigrades account for 1.8% of the 
collection. Miscellaneous organisms make up the remainder of the collections (21.2%), 
containing organisms such as foraminiferans, pelecypods, polycheates, and kinorhynchs. 
Preliminary analysis suggests that nematodes dominate in the low energy waters of the 
bay (73.3%) while harpactocopepods dominate in the high energy waters of the Gulf 
(56.1%). 

227 LANDERS, STEPHEN C.1, SCOTT W. PHIPPS2, and CAROLYN D. BEECH3. 
'Department of Biological and Environmental Sciences, Troy State University, 
Weeks Bay National Estuarine Research Reserve, and Alabama Department of 

Environmental Management-Sessile protozoan colonization of substrates in Weeks 
Bay, Alabama. 

Sessile ciliated protozoans are important components of the aquatic ecosystem as they 
consume bacteria and suspended particulates in the water. Despite the abundance of 
studies focused on planktonic ciliated protozoans, little is known about sessile ciliate 
communities in estuarine and marine ecosystems. This study was designed to collect 
sessile ciiiates through the use of glass slides as artificial substrates. The substrates were 
submerged for a period of one week at 3 locations within Weeks Bay each month in 2001, 
then collected and stained for analysis. Sessile stalked ciiiates (Vorticella spp. and 
Zoothamnium spp.) were counted and their population density was compared to 
environmental variables measured during each sampling period. Our data reveals 
correlations between population and water temperature as well as between population 
and turbidity levels, which vary from site to site. A goal of the study is to determine the 
environmental factors that influence the abundance of these bactivorous protozoans in 
different locations within the bay. This study was supported by an Alabama Department of 
Public Health ALERT grant awarded to Troy State University. 
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228 MATTHEWS, SHONETTE and MURTY S. KAMBHAMPATI Southern University at 
New Orleans, New Orleans-Acute toxicological studies of copper on brine shrimp 
(Artemia spp.) 

Acute toxicological effects of copper, a toxic metal, on adult Artemia species, brine shrimp, 
were investigated. The specific objectives of this investigation were (a) to determine 
median lethal concentration (LC50) through counting the number of dead animals at 3, 6, 
12, and 24 h and (b) to determine median effective concentration (EC50) for copper on 
Artemia by collecting data on immobility of organisms. The water that was used to fill the 
aquarium was ultraviolet treated high salinity seawater. Live adult Artemia were obtained 
from local pet stores and acclimated for at least 24-72 hours. Before the Artemia were 
placed in the aquarium, several physicochemical factors (salinity, pH, dissolved oxygen, 
and temperature) in salt water were analyzed. Copper stock solution (10 ppm) was 
prepared using cupric sulfate. A total of 120 brine shrimp were used for each experiment. 
Range Finding Test results indicated that mortality of Artemia species was 100% in test 
chambers at the concentrations of 5 ppm at 12 h exposure. Definitive test results, 
conducted for 24 h indicated approximately a consistent increase in mortality of Artemia 
species from 0.125 to 1.5 ppm copper. Results indicated that 5515% mortality at 1.5 ppm 
Cu at the end of 24 h exposure. EC50 test results also indicated a consistent increase in 
immobility in all treatments except at 0.25 ppm copper. In addition to immobility, we also 
encountered abdominal curvature, erratic swimming, sluggishness, discoloration, etc. We 
thank LUMCON-LAMP program for the financial support. 

229 WILLIAMS, TANYA and MURTY S. KAMBHAMPATI. Southern University at New 
Orleans, New Orleans- Acute toxicological studies of cadmium on brine shrimp 
(Artemia spp.) 

Cadmium is a metal that is known to be very toxic to aquatic animals. The specific 
objectives of this investigation were (a) to determine median lethal concentration (LC50) of 
Cd at 3, 6, 12, and 24 h and (b) to determine median effective concentration (EC50) for Cd 
UV treated seawater was used in test chambers. Live adult Artemia were obtained from 
local pet stores and acclimated for at least 24-72 hours. Physicochemical factors of salt 
water were analyzed before the subjects were introduced into the test chambers 
Cadmium stock solution (10 ppm) was prepared using cadmium nitrate. In all the 
experiments pH (7.65 to 8.32), temperature (25.0 - 28.0X), and salinity (20 to 35 ppt) 
were maintained. Range Finding Test results indicated that mortality of was 0% after 24 h 
at 10 ppm and 10 5% at 1.25 to 5 ppm after 12 h exposure. Median Effective 
Concentration results indicated 50^29% of test subjects showed signs of abdominal 
curvature and erratic swimming after 3 h exposure to Cd. EC50 values were much lower at 
5 to 10 ppm Cd treatments at 12 and 24 h exposure relative to other treatments. Definitive 
test results (conducted at 26 ppt salinity) on LC50 ranged from 0 to 15 9.6% in control and 
2 ppm Cd after 3 and 24 h exposure respectively. EC50 values showed a maximum of 
35_24% immobility at 2 ppm Cd at 24 h exposure. We thank LUMCON-LAMP for financial 
support. 

230 PAI, ASWINI and BRIAN C. MCCARTHY. Department of Environmental and Plant 
Biology, Ohio University -Seed germination in Acorns calamus L. (Acoraceae) a 
perennial wetland macrophyte. 

Acorus calamus (Sweetflag, Acoraceae) is a perennial macrophyte found in temperate 
and subtropical regions of the world Populations of this species inhabit riparian areas 
along ponds, streams, lakes and impoundments. The species is of importance to 
ethnopharmacoepias and wetland restoration. However, the ecology and life history 



198 SE Biology, Vol. 49, No. 2, April, 2002 

patterns of this species have not been investigated. We examined seed germination of the 
species under different conditions. Seeds of A. calamus were germinated on filter paper in 
petri plates under different regimes of light, temperature, moisture, and pH (four-way 
factorial design) over thirty days. Moisture regimes were moist (1.5 ml water) and 
submerged (5 ml water). Temperatures (night/day) were: 20/35, 5/25, 15/25 and, 5/5 °C. 
pH treatments were acidic (4.5), basic (7.5) and alkaline (8.5). Light treatments included 
full light (25 m mol m 2 s'1) and total dark. Seed germination varies significantly (F = 8.8, p 
< 0.001) across temperatures with seeds germinating maximally at 20/ 35 °C. There was 
no seed germination at 5 °C. A significant difference (F = 7.90, p < 0.05) was observed in 
germination under the two moisture regimes, with seeds preferring submerged conditions. 
There was no significant difference (F = 1.94, p > 0.5) in germination at various pH 
conditions. No seed germination occurred under dark conditions. Results indicate that A. 
calamus seeds are adapted to germinate in wetlands varying in pH but are limited by 
ambient temperature, water availability and light. Seed germination of A calamus would 
occur ideally in warm, humid and tropical conditions. 

231 OPDYKE, MATTHEW R., DANIEL P. COUGHLIN, REBECCA R. SHARITZ, and 
BEVERLY S. COLLINS. Savannah River Ecology Laboratory, University of Georgia, 
Aiken, SC 29802-Elemental composition in aquatic macrophytes from a constructed 
treatment wetland. 

A constructed treatment wetland (CTW) was designed on the Department of Energy’s 
Savannah River Site near Aiken, South Carolina to investigate elemental uptake by four 
aquatic macrophytes. The CTW consisted of 16 wetlands with three tanks per wetland that 
received coal-fired power plant runoff basin effluent. The first receiving tank was an 
organically enriched anaerobic tank that removed 93-99% of Al, Fe, and Zn. The 
secondary and tertiary tanks were aerobic, with Juncus effusus and Pontedaria cordata 
planted in shallow tanks and Myriophyllum aquaticum and Nymphaea odorata planted in 
deep tanks. Roots (including rhizomes) and/or shoots (including leaves) were collected for 
analyses before being transplanted in March 1999, July and December 1999, and July 
2000. Juncus roots and Myriophyllum shoots contained higher concentrations of Al, Fe, 
Mn, and Zn and Nymphaea roots contained higher concentrations of P and Na than the 
other macrophytes. Roots contained higher P and metal concentrations than shoots, 
excluding Mn and Na concentrations that was highest in shoots. Phosphorus and Zn shoot 
concentrations was higher in the winter than both summers, and Al shoot concentrations 
was highest in both summers than winter. This study provides information on root and 
shoot elemental uptake by aquatic macrophytes in a polishing system for remediating 
metal contaminated waters, such as occur in runoff coal basins. 

232 SPANJER, GENEVIEVE R. and MARTIN CIPOLLINI. Berry Colleqe-The 
relationship between water chemistry and presence of troqlobitic crayfish in 
Tennessee, Alabama, and Georgia caves. 

Troglobitic (cave-obligate) crayfish, which comprise several genera in the subfamily 
Cambarinae, possess specialized characteristics such as lack of pigment, reduced eyes, 
low metabolism, and attenuated appendages. Because some stream caves in Tennessee, 
Alabama and Georgia (TAG) contain these crayfish while others apparently do not, this 
study was conducted to determine whether a relationship exists between water chemistry 
and presence of troglobitic crayfish. Water samples were drawn from twenty stream caves 
in TAG, twelve of which support one or more species of troglobitic crayfish and eight in 
which none were found. Water samples were tested for dissolved oxygen (DO), 
temperature, pH, conductivity, total dissolved solids (TDS), ammonia nitrogen, nitrate 
nitrogen, calcium hardness, and alkalinity. Stream source, presence of surface 
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(troglophilic) crayfish and other cave life, and permanence of water supply were also 
recorded for the two sets of caves. A multiple-analysis-of-variance showed no overriding 
correlation between presence of troglobitic crayfish and water chemistry, but a principal 
component analysis suggested that absence of crayfish was associated with lower DO, 
higher ammonia, and higher temperature. It was noted that caves whose streams 
originate externally did not support troglobitic crayfish. It is possible that water chemistry 
differences affecting crayfish distribution are related to stream source. However, other 
differences relating to stream source might also explain the absence of troglobitic crayfish. 

233 GASS, CARRIE B. Appalachian State University—Temporal diversity of bacterial 
populations during initial colonization of substrate. 

The colonization and subsequent breakdown of organic substrate by bacterial populations 
is known to play an integral role in the input of nutrients into aquatic systems. The 
temporal diversity of bacterial populations in a freshwater stream was investigated in order 
to document microbial community structure and integrity within the framework of the 
Intermediate Disturbance Hypothesis. A preliminary investigation was conducted to record 
population densities and species diversity throughout the colonization of a glass substrate. 
The number of colony-forming units was used to determine population densities. Isolated 
colonies were examined for colony morphology, cell morphology and carbon utilization in 
order to determine species diversity. Preliminary results show increased population 
densities throughout the one-month sampling period with the exception of the 12 hour 
sampling period. Species diversity was high during the first 72 hours of colonization with 
subsequent decrease over time. Initial colonization was dominated by Gram negative 
organisms with a shift toward dominance by Gram positive organisms in the latter stages 
of colonization. 

234 RABORN, SCOTT W., and HAROLD L. SCHRAMM, JR. Nothwestern State 
University and Mississippi State University-Fish assemblage response to recent 
mitigation of a channelized warmwater stream. 

Various designs of low-head dams are used to rehabilitate streams or forestall upstream 
channel incision after channelization. We report on the efficacy of using notched sills and 
grade control structures (GCS) to restore the fish assemblage in Luxapallila Creek, 
Mississippi. We tested the null hypotheses that habitat variables and species richness, 
evenness, and assemblage structure would not differ among: (1) a channelized segment 
with no modifications, (2) a channelized segment mitigated by the installation of sills and 
GCS, (3) a segment upstream of the installations and undergoing channel incision, and (4) 
an unaltered segment. Although habitat variables changed, neither species richness, 
evenness, nor fish assemblage structure differed between mitigated and channelized 
segments with both exhibiting less richness and different assemblage structures than the 
unaltered segment. Lack of differences in species richness between the incised and 
unaltered segments suggest that the GCS may have halted the negative effects of 
upstream channel incision before species were extirpated. Conspicuous habitat 
differences between the altered (channelized and mitigated) and unaltered segments were 
lack of backwaters and riparian vegetation in the altered segments Our results suggest a 
more comprehensive rehabilitation strategy is required in Luxapallila Creek 
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INVERTEBRATE ZOOLOGY 

235 ASIKE, CHUKA N., RICHARD M. DUFFIELD, Dept. Biology, Howard University, 
Washington, D.C. 20059.-Novel occurrence of mites (Acarina) and copepods 
(Crustacea) in bladders of the bladderwort, Utrlcularia biflora Lam. 
(Lentibulariaceae) 

Samples of Utricularia biflora were collected by hand from a roadside drainage ditch in 
Holly Shelter Game Land, Pender Co., North Carolina, on April 19, 2000. The submerged 
vegetation was preserved in 95% ethyl alcohol. For this study 60 bladders were measured 
and then dissected. A total of 194 recognizable invertebrates were recovered. The 
average number of organisms per bladder was 3.2. The majority of the invertebrates were 
mites (79) and copepods (95). In addition, eighteen midge larvae (Chironomidae) were 
recovered from the samples. The greatest number of items per bladder was seven. The 
largest number of mites per bladder was four; the largest number of copepods per bladder 
was three. The number of trapped items per bladder was correlated with bladder size. 
Iderttification of mites and copepods to species continues. 

236 FET, VICTOR1, MICHAEL E. SOLEGLAD2, MATT C. ESTEP3, RICHARD N. 
HENSON3, MARY U. CONNELL3, KAREN BOST3, MARK D. BARKER1, and MATT 
GRAHAM1 Marshall University1, Borrego Springs*", California and Appalachian State 
University* - Preliminary analysis of 16S rRNA gene in the North American 
Vaejovidae (Arachnida: Scorpiones). 

Mitochondrial 16S rRNA gene (ca. 400 bp) was analysed from 24 key North American 
taxa of Vaejovidae (Scorpiones); Vaejovis, 'punctipalpi' group (2 spp.); 'eusthenura' group 
(5 spp.) and 'mexicanus' group (1 sp.); Serradigitus (5 spp. and sspp.); Pseudouroctonus 
(1 sp.); and and the 'paruroctonines', genera Paruroctonus (7 spp.) and Smeringurus (3 
spp.). The genus Hadrurus (luridae) served as an outgroup. A preliminary cladistic 
analysis involving both maximum parsimony (MP) with bootstrap support analysis and 
UPGMA (cluster analysis), supports four major clades: (i) the 'paruroctonines', including 
both Paruroctonus and Smeringurus; (ii) the genus Serradigitus; (iii) Vaejovis groups, 
'eusthenura' and 'punctipalpi' (which, however, do not form monophyletic groups); and (iv) 
Pseudouroctonus This result, which exhibits significant bootstrap support, reflects in 
general the current taxonomic breakdown in vaejovid genera (Sissom, 2000). UPGMA 
shows the 'paruroctonine' genera Paruroctonus and Smeringurus as monophyletic groups, 
endorsing the validity of Smeringurus as a genus. MP bootstrap analysis shows the 
'paruroctonines' as a polytomy with five branches: one comprising Smeringurus with a 
99% support; the other four branches with seven Paruroctonus species in various 
combinations exhibiting weak support. This preliminary analysis does endorse the gross 
intergeneric phylogeny as currently established in today's vaejovid taxonomy. 

237 BOST, KAREN C., RICHARD N. HENSON, and MARY U. CONNELL Appalachian 
State University-Molecular comparisons of scorpion species groups from the genus 
Vaejovis (Family Vaejovidae) using a 500 base pair sequence of mitochondrial 16S 
rDNA. 

The genus Vaejovis has the largest distribution and degree of variation of any scorpion 
genus found in the United States. Due to a lack of distinct morphological characteristics, 
the phylogenetic history of this genus is poorly understood. Species of this genus have 
been separated into five loosely defined groups based on morphological and ecological 
data. The five species groups include eusthenura, intrepidus, mexicanus, mtidulus, and 
punctipalpi. The intrepidus group will not be analyzed due to the inability to obtain 
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specimens. Representative species and populations from each group are being examined 

using a 500 base pair sequence of mitochondrial 16S rDNA in order to assess 

phylogenetic relationships. Collections were made in Big Bend National Park Texas, 

Guadalupe Mountains National Park Texas and throughout Utah, Arizona New Mexico, 

and North Carolina. Substrates at these sites ranged from consolidated sand to rocky 

substrate. Collected data will be compared to Hadrurus arizonensis, a member of a 

related Family (luridae). 

238 ESTEP, M.C., M.U. CONNELL, R.N. HENSON, and Z.E. MURRELL. Appalachian 

State University—Surfing the sand dunes: Phyloqeoqraphy of a desert scorpion. 

The desert scorpion Pauroctonus utahensis is a habitat specialist, occurring only on 

shifting sand dunes throughout its range in Texas, New Mexico, Arizona, and Utah. During 

the late Pleistocene large dune systems were widespread across much of the 

southwestern United States. These dune systems are known to migrate based on 

prevailing winds. We hypothesized that the sand dunes movement over time caused a 

vicariant dispersal pattern within the species. To evaluate this dispersal pattern a section 

of the 16S rRNA gene was PCR amplified from individuals representing eight populations 

across the known range of the species. Each PCR product was sequenced using Li-Cor's 

Global Edition IR2 DNA analyzer 4200. Two closely related species were also analyzed for 

use as outgroups. The 48 sequences (300 bp) were aligned using Li-Cor's AlignIR 

program and analyzed using PAUP 4.0. A strict consensus tree was produced from 112 

shortest length trees, and bootstrap analysis indicated support for several clades. The 

resulting phylogenetic tree suggests that the ancestral population was located in the 

south/southwest portion of the desert scorpion’s current distribution. 

239 JOHNSON, C.M., M.C. ESTEP, and R.N. HENSON. Appalachian State University.-- 

Ecoloqical survey of scorpions in Big Bend National Park, Texas: Preview of 

community structure. 

It has been suggested that community structure is one of the most poorly understood 

aspects of scorpion biology. In an attempt to better describe these communities, six plots 

were sampled from two different habitat types in Big Bend National Park, Texas. The first 

habitat type consisted of three plots and was located near the Rio Grande River in the Rio 

Grande Village, BBNP. The substrate was consolidated sand, elevation 1950 feet, with 

Creosote, Acacia, Yucca, and Cholla representing dominant floral populations. The 

second habitat type consisted of three plots and was located on Grapevine Hills Road. 

BBNP. The substrate was rocky hardpan, elevation 3900 feet, with Agave, Lechiguilla. 
Opuntia, and Acacia representing dominant floral populations. Using blacklights, all visible 

scorpions were removed from each of the six plots (30 X 30 meters) for seven consecutive 

nights. Specimens were preserved in the field and later analyzed Sex ratios and 

individual species densities are estimated 

240 SWART, CHARLES, B E. FELGENHAUER, and L. E. DEATON Department of 

Biology, Univrsity of Louisiana at Lafayette, Lafayette, LA, 70504-Structure and 

function of the salivary gland in the predaceous aquatic henupteran, Belostomu 
lutarium 

We describe the structure of the salivary gland of the aquatic hemipteran, Belostoma 
lutarium and characterize several enzymes produced in the saliva of this aquatic predator 

We also present data on the time constraints involved in enzyme production and its effects 

on the efficiency of pre-oral digestion. Using Scanning and Transmission Electron 
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Microscopy the morphology of the Belostomatid salivary gland is shown to be of the acinar 
type. Each rosette is surrounded by a myoepithelial cell and the interlobular ducts are 
muscular and innervated. Polyacrylamide gel electrophroresis and microplate 
spectrophotometry were used to demonstrate the presence of several digestive enzymes. 
Using a feeding interruption experiment, we demonstrate the time required for this insect 
to empty and regenerate enzymes from the salivary glands. Our results indicate that 
enzyme production in the salivary glands does not significantly affect feeding rate. 

241 STEVENS, JOSEPH A., DARCIE J. DENNIS, and LAWRENCE W. ZETTLER. 
Department of Biology, The Illinois College, Jacksonville, IL 62650-- A survey of the 
dragonflies (Odonata: Anisoptera) of Lincoln's New Salem State Historic Site, 
Menard Co., Illinois. 

During a 55-day period (June-August) in the summer of 2001, a survey of the dragonflies 
(Odonata: Anisoptera) of Lincoln’s New Salem State Historic Site, located in central 
Illinois' was carried out. The site, bordered by the Sangamon River, consists of relatively 
undisturbed wooded and open habitat containing small ponds and aerated streams. A 
total of 15 species from 10 genera and 5 families were collected, identified and preserved: 
Anax junius, Macromia taeniolata, Gomphus externus, G. graslmellus, G. vastus, Epitheca 
cynosura, E. princeps, Libellula lydia, L. luctuosa, L pulchella, Erythemis simplicicollis, 
Perithemis tenera, Pantala hymenaea, Pachydlplax longipennis, Tramea lacerata. 
Because Lincoln’s New Salem is largely surrounded by agricultural fields, it is likely that 
the site serves as a local refuge for many of these species. This presentation will provide 
a visual account of each species along with ecological and behavioral observations. 

242 CHAPMAN, ELAINE S., PATRICK RHOADES, and MICKEY CHABAK. Department 
of Biology, The Illinois College, Jacksonville, IL 62650-- Tick retrieval suit allows 
collection of larvae of Ambylomma americanum and Dermacentor variabilis. 

The collection of larvae of A. americanum, the lone star tick, and D. variabilis, the dog tick, 
with a tick retrieval suit was conducted at a rural site in Pike County, IL, during fall, 2001. 
The larvae were recovered around deer trails in separate shaded areas with moist ground 
cover near rotting trees and berry bushes. The white flannel tick retrieval suit permitted 
tick larvae to attach to the cloth as the wearer walked slowly around the area and 
occasionally rested on one knee. Despite the small size of the larvae, the wearer was able 
to observe the larvae moving on the white suit and collect them using a small forceps. Tick 
larvae have not been collected at this site previously, probably because the larvae could 
not be detected on ordinary outdoor clothing (e.g., blue jeans). The tick retrieval suit is 
therefore recommended for efficient field collection and identification of tick larvae and 
other small organisms. 

243 LALLI, PETER N., MARGARET A. GOODMAN and JAY A. YODER. Department of 
Biology, Wittenberg University, Springfield, OH 45501. Identification of fecal 
allergens in the Madagascar hissing-cockroach. 

Repeated exposure to the giant Madagascar hissing-cockroach, Gromphadorhina 
portentosa, can cause severe anaphylactic reactions in sensitized human subjects. 
Reaction follows simply after handling the cockroaches, allowing the insects to crawl on 
the surface of the skin, or cleaning cockroach cages. Within a few minutes of exposure 
these subjects display typical, rapid, allergic responses comparable to other IgE-mediated 
hypersensitivities. Symptoms range from skin irritation and rash, persisting for several 
days, accompanied by swelling shut of the eyes to pronounced bronchial swelling. 
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Because symptoms occur after exposure to cockroach fecal matter alone, we 
hypothesized that the allergens are present in cockroach feces. To investigate this 
possibility, SDS-PAGE and Western blotting were used to analyze proteins from the 
cockroach midgut. Blots were probed with serum IgE from sensitized subjects and 
detected with goat anti-lgE conjugated to alkaline-phosphatase. Distinguishable allergenic 
proteins were observed at 40kD and 48kD; a few others were less intense. Whether these 
proteins are immunogens has not yet been determined. No bands were observed on blots 
when using control serum. Allergic reactions to cockroach feces are well known, but this is 
the first report of potential allergens in the Madagascar hissing-cockroach. It has been 
touted that cockroach allergy can lead to asthma. Our results have important implications 
for public health because of the widespread use of the Madagascar hissing-cockroach as 
an educational tool and household pet. 

244 JUSTICE, TERESA C. and T. LAMB. East Carolina University-Phylogeography of 
the Florida sand cockroach across Florida's ancient sand ridges. 

The Florida scrub and sandhills form a xeric upland habitat that is partitioned across a 
series of isolated ridges and exhibits high levels of endemism. The Florida sand 
cockroach (Arenivaga floridensis) is one such endemic previously known only from the 
peninsula's central and western ridges. To examine the evolutionary history of the Florida 
sand cockroach, we estimated phylogenetic relationships among individuals representing 
locations throughout the peninsula. Our field survey extends the species' range to a third 
major ridge system, the Atlantic coastal ridge. Mitochondrial haplotypes derived from a 
650 bp segment of cytochrome oxidase II revealed levels of seguence divergence up to 
8% across ridges. We offer a phylogeographic interpretation of observed population 
structure, set against the historical backdrop of the ridge formation, coalescence and 
isolation. 

245 YODER, JAY A. Department of Biology, Wittenberg University, Springfield, OH 
45501. Compounds identified in a tick defense secretion that function as fire ant 
repellents. 

Copious amounts of fluid (defense secretion = allomone) are released by certain ticks 
when they are threatened. Fire ants do not attack ticks that secrete this material; they 
become vulnerable only after the secretion has been exhausted or if they have been 
immobilized. GC/MS analysis shows that this fluid is a hydrocarbon-based mixture, 
composed of squalene, C30 terpene (dominate component), n- and branched C18-C25 
alkanes. Predation bioassays indicate that the role of sgualene is allomonal. and this 
compound may derive its ant-deterring properties from a similarity to a natural pheromone 
of ants. Biosynthesis studies with [1-14C]acetate and [3H]mevalonic acid reveal that the 
source of squalene is dietary, e.g., extracted from the blood of the host. Squalene is not 
the only active allomonal ingredient, because the ant-diversionary response to the natural 
tick secretion is higher than that of squalene alone. n-Eicosane, n-docosane. n- 
tetracosane, n-pentacosane (n-, 3-methyl-, 5-methyl- and 7-methyl) are also important 
allomonal components. Water balance studies show that secretion of this fluid offers no 
additional waterproofing to the cuticle, implying that its role is semiochemical. The glands 
that release this material ('large wax glands') are key taxonomic characters; they stain with 
ammoniacal silver nitrate and increase in number with developmental life history 
Identification of these novel ant repellents is predicted to contribute to the development of 
a natural ant repellent. 



204 SE Biology, Vol. 49, No. 2, April, 2002 

246 ROGERS, CONSTANCE L. University of North Carolina at Charlotte-Calcification in 
the planula and polyp of a marine hydrozoan. 

Both planulae and polyps of the hydroid Hydractinia symblolongicarpus undergo 
intracellular calcification within gastrodermal cells. As demonstrated by cytochemical 
studies, calcium accumulates in the cytosol and nucleus of gastrodermal cells of the 
planula and is subsequently translocated into vacuoles, where calcium carbonate crystals 
form. The calcification process is sensitive to a number of calcium and bicarbonate 
modulators, including diltiazem, nifedipine, verapamil, Ruthenium red, caffeine, procaine, 
ryanodine, acetazolamide, and DIDS. Additionally, altering calcium levels in the ambient 
seawater or altering motility of the planula affects calcification. Established colonies 
deposit a crystalline mat composed of aragonite, as determined by infrared spectrometry, 
on their substratum. Growth and adhesion of the colony is dependent on calcification. 
Intracellular calcification in this hydrozoan may serve as a physiological sink for excess 
calcium that enters the planulae during calcium-dependent activities, such as motility, 
secretion,' and metamorphosis, which is conserved in the polyp and adapted for the 
formation of the crystalline mat. 

247 YOUNG, JAMES A. J. and FRANK A. ROMANO, III. Department of Biology, 
Jacksonville State University, Jacksonville, AL 36265 - An analysis of an annual 
marine meiofauna survey from Dauphin Island, AL. 

During the summers of 1999 and 2000 marine meiofauna were sampled from the beaches 
of Dauphin Island, AL. Samples consisting of 560 cc’s from the subtidal zone were taken 
from Gulf and Bay beaches of Dauphin Island at mile intervals. Samples were washed 
alternately with freshwater and saltwater (3 washes each) and then strained through a 
nested sieve series (250 im - 45 im). Freshwater subjects the meiofauna to osmotic 
shock that causes them to release their hold on sand grains. Materials collected on the 
125 im, 63 im and 45 im sieves, were preserved in 10% buffered formalin stained with 
rose bengal, and stored in 70% isopropyl alcohol. Meiofauna were counted and 
tardigrades extracted from samples using a micropipette. A total of 31,327 meiofauna 
have been counted (18,964 from ’99 and 12,363 from ’00). Nematodes account for 54.1%, 
harpactocopepods account for 31.6%, and tardigrades account for 8.2% of the collection. 
Miscellaneous organisms make up the remainder of the collections (6.1%), containing 
organisms such as foraminiferans, pelecypods, polycheates, and kinorhynchs. Preliminary 
analysis suggests that nematodes dominate in the low energy waters of the bay (51.8%) 
while harpactocopepods dominate in the high energy waters of the Gulf (81 %). 

MICROBIOLOGY 

248 CAYTON, JEREMY W. and CHARLES C. SOMERVILLE. Department of Biological 
Sciences, Marshall University - Biodegradation of chlorinated ethenes in a serial 
reactor system. 

The chlorinated ethenes include perchloroethylene (PCE), trichloroethylene (TCE), 1,1- 
dichloroethylene (DCE), c/s-1,2-dichloroethylene (c/s-DCE), trans-1,2-dichloroethylene 
(frans-DCE), and vinyl chloride (VC). PCE and TCE have been used extensively as 
degreasing agents in both industrial and military applications. The common use of these 
solvents has led to widespread environmental contamination, and effective remediation 
methods are being vigorously sought. Our research uses a serial anaerobic/aerobic 
reactor system in an attempt to achieve complete degradation of PCE to CO2 and HCI. 
Water is gravity fed from a 15-liter glass reservoir to a 500-ml glass contact vessel 
containing water over a neat PCE DNAPL. The water/PCE mixture is pumped from the 
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contact vessel at approximately 10 ml/hr in an upward flow through a glass bioreactor 
column (Kontes Glass, Vineland, NJ) containing a mixture of sediment and activated 
sludge. The flow rate is sufficiently low that sediment is not carried out of the reactor at the 
overflow port. Overflow water from the sediment column flows into an aerated glass 
bioreactor (Kontes). Overflow from the aerobic chamber is collected, air stripped, and 
discarded. Results indicate that PCE is dechlorinated, probably through a combination of 
non-specific reductive dehalogenation and dehalorespiration, under the anaerobic 
conditions of the soil column to TCE, DCEs and VC. Previous research has shown that 
VC can serve as a sole carbon and energy source under aerobic conditions. We are 
currently selecting for organisms capable of degrading VC in the aerobic reactor. This 
research is supported by grant number DAAD19-01 -1-0445 from the U S. Army Research 
Office. 

249 SPRATT, H. G., JR., and B. N. CAMPBELL Dept, of Biological and Environmental 
Sciences, University of Tennessee at Chattanooga—Impacts of clear-cutting and 
selective cutting on carbon and sulfur pools in surface soils five years post harvest. 

The impact of harvest by clear-cutting or selective-harvesting was addressed for surface 
soils in 25 permanent SE Missouri plots from Aug 1993 to June 2001. Clear-cutting (C-C) 
or selective-harvesting (SH) occurred on 15 of the plots in 1996. Total C and S were 
determined by elemental analysis, calibrated with NIS-traceable soil standards. 
Mineralization of 14C-lignocellulose (derived from Quercus alba), quantified as 14CC>2 

recovered after incubation at field temperatures, was used to quantify microbial catabolic 
activities. Incorporation of i5S04 into soil organic matter was used to measure microbial 
biomass production. Total C decreased in C-C soils and SH soils post-harvest compared 
with pre-treatment plots (losses of 41% and 26%, respectively), as did total S (losses of 
46% and 26%, respectively) . Indicators of microbial activity also declined in comparison 
of pre- and post-treatment plots. Loss of total C from these surface soils (top 2 cm) 5y 
post-harvest amount to ca. 16.8 and 9.1 gC/m2 for the C-C and SH soils. These data 
suggest that by 5y post disturbance loss of organic matter from surface soils, in part, 
contributed to reduced microbial activities. The loss of C storage capacity from these 
disturbed SE Missouri forest soils may have implications for global C budgeting This may 
be particularly important in the SE USA as the impact of forest disturbance related to chip 
mill demand increases. This research was supported by grants from the Missouri 
Department of Conservation and the USDA, NRICGP. 

250 FARMER, BRADLEY, BENJAMIN BEACH and MICHAEL LAND Northwestern 
State University-E. coll 0-157:H7 survival in a soil column of varying organic matter 
concentrations. 

Escherichia coli 0-157:H7 shed in bovine feces and subsequent survival in soil systems is 
dependent on many factors. E. coli 0-157:H7 being a Gram negative bacteria should not 
survive for extended periods of time external to a host animal However, E. coli 0-157:H7 
has been shown to persist in the environment and remains a possible threat to the food 
supply. While temperature of E. coli 0-157:H7 survival has been investigated in pure 
bovine fecal slurries, the varying concentrations of organic matter and its ability to 
compete with natural soil flora have not been investigated With the increasing interest in 
using compost as a substitute for synthetic fertilizers, the persistence of this pathogen in 
soil systems was investigated. 
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251 ZERINGUE, R. MATHERNE, R. and BOOPATHY, R. Department of Biological 
Sciences, Nicholls State University, Thibodaux, Louisiana - Anaerobic degradation 
oil spill under mixed electron acceptor conditions. 

A laboratory study was conducted to study the anaerobic microbial ecology and the 
degradation of total petroleum hydrocarbons (TPH) in an oil spill site. The sample 
collected from a diesel fuel contaminated soil was subjected to various anaerobic 
conditions with 0.2% (V/V) of gasoline. The various anaerobic conditions studied were 
sulfate reducing, nitrate reducing, fermenting, methanogenic and mixed electron acceptor 
conditions. The results showed that under mixed electron acceptor conditions, there was 
almost 100% removal of TPH followed by sulfate reducing, nitrate reducing, fermenting, 
and methanogenic conditions. The rate of degradation of TPH was faster under mixed 
electron acceptor conditions than any other conditions studied. This study indicates that 
under mixed electron acceptor conditions, the TPH can be completely metabolized within 
a short period of time. 

252 MARKHAM, CORY and MICHAEL LAND. Northwestern State University- 
Escherichla coli Q-157:H7 adhesion to seedling in infected soils. 

Food disease outbreaks resulting from pathogens shed by animals into agricultural fields, 
water-shed runoff and compost continues to be a continual concern to the nation’s food 
supply. Pathogen adhesion to fresh produce is of particular concern, in that, these annuals 
have little or no processing to reduce surface adhering pathogens, especially those grown 
in home gardens. Allium spp. epidermal cuticles were fixed to slides in a variety of ways 
and the adhesion of potential pathogens visualized utilizing acridine orange and other 
fluorochrome dyes. Escherichia coli 0-157:H7 adhesion to Allium spp. grown in soils 
inoculated at 1.0(10b)CFU/ml was investigated, home gardener disinfectant methods and 
bacterial adhesion to plant epidermal layer by flourescent dyes were developed and 
evaluated. 

253 GHOOCHAN, NARIMAN, SEAN ELLERMEYER, and J. D. HENDRIX Kennesaw 
State University - Empirical testing of mathematical models for continuous bacterial 
culture. 

Continuous bacterial culture is achieved in a chemostat by the addition of fresh medium at 
a constant rate. Under such conditions, the bacterial concentration approaches a steady 
state that depends on the concentration of the limiting nutrient in the medium. The 
classical mathematical model for continuous bacterial culture assumes that the bacteria 
respond instantaneously to changes in limiting nutrient concentration. In this study, we 
compared this model with an alternative model that incorporates a “time lag” parameter to 
account for the delay in the response of bacterial growth rate to the concentration of the 
limiting nutrient. We measured the growth of Escherichia coli 23716, a prototrophic strain 
of E. coli, under conditions of limiting glucose concentration in a chemostat. The growth of 
E. coli under these conditions was consistent with predictions from the time lag model. 

254 LaFONT, D. ROBICHAUX, M. and BOOPATHY, R. Department of 
BiologicarSciences, Nicholls State University, Thibodaux, Louisiana - Presence 
of*sulfate-reducinq bacteria in patients with type IV periodontal pocket 

Volatile sulfur compounds (VSC) are a family of gases, which are primarily responsible for 
halitosis, a condition in which objectionable odors are present in mouth air The VSC arise 
from bacterial metabolism of amino acids. These metabolites include many compounds 



Abstracts 207 

such as skatole, hydrogen sulfide, methyl mercaptan and dimethyl sulfide. Studies have 
demonstrated that these compounds are toxic at low concentrations. VSC may also 
contribute to the etiology of both gingivitis and periodontitis. Numerous investigations have 
shown the presence of Gram-negative anaerobic bacteria in periodontal pockets. These 
bacteria are capable of producing hydrogen sulfide and methyl mercaptan. The most 
common anaerobic bacteria known to produce these VSC are Bacteroides, 
Fusobacterium, Eikenella, Selenomonas, Actinomyces, Treponema, and Porphyromonas 
species. However, the most common bacteria that produce hydrogen sulfide in nature are 
sulfate-reducing bacteria (SRB). The SRB plays a major role in sulfur metabolism as well 
as the sulfur cycle in the terrestrial and aquatic ecosystems. The micro niche condition 
existing in human periodontal pockets is ideal for the growth of SRB which are strict 
anaerobes. In our study, we found the presence of SRB in various patients with type IV 
periodontal pocket. We isolated a pure culture of SRB from a patient having advanced 
periodontal disease. The data from this study indicates that the SRB plays a vital role in 
the production of VSC, a substance that influences the disease process in periodontal 
disease. 

255 TATUM, TATIANA*, BENJIE BLAIR, TIFFANY BOHLMANN, and COLE BENTON. 
Jacksonville State University—Comparisons of etching patterns by various bacteria 
on samples of synthetic plastics and chitin. 

Plastics are major causes of environmental pollution. Worldwide the percentage of plastics 
being deposited into landfills is still increasing with thermoplastics such as polyethylene, 
polyvinyl chloride and polystyrene composing the vast majority. Plastics can be 
petrochemical based polymers, or they can be poly-b-hydroxyalkanoates. Certain bacteria 
can metabolize man-made substances that are not normally used as nutrient sources. 
These processes result in very slow degradation of these substances. Another method of 
plastic degradation can occur when bacteria adhere to the surfaces of plastics and other 
materials in biofilms. These biofilms release acidic substances that slowly degrade the 
surfaces to which they adhere. Because of phenotypic differences between individual 
species of bacteria the etching patterns on surfaces of substrates vary. This study was 
designed to observe differences in etching patterns produced by a variety of common 
bacteria on a naturally occurring polymer, chitin, on three petrochemical based polymers, 
and on a poly-b- hydroxyalkanoate polymer. Equal sized pieces, judged by weight, of the 
different plastics and chitin were sterilized by exposure to UV radiation, and placed into 
individual tubes containing sterile nutrient medium. Each tube was inoculated and 

incubated at 37 °C for 24 hours. Test substrates were removed, rinsed with distilled water, 
sputter coated, and viewed using a scanning electron microscope (JOEL 5500LV). 

PLANT ECOLOGY 4 

256 MARKS, SUSAN J. Winthrop University -Temperature effects on carbon exchange 
rates in tall fescue infected by a fungal endophyte. 

Many grasses are infected by fungal endophytes (family Clavicipitaceae, tribe 
Balansieae). Tall fescue (Festuca arundinacea) is infected by the related imperfect fungus 
Neotyphodium coenophialum. Infected tall fescue plants have greater survival rates, grow 
larger, and are better competitors than non-infected plants Little is known about the 
physiological responses of infected plants that could lead to greater growth Previous 
research documented a correlation between carbon exchange rate (CER) and 
measurement temperature that differed between infected and non-infected plants. Infected 
plants did not show the same decrease in CER with high (35 C) temperature that non- 
infected plants did. In this study, clones of nine genotypes (infected and non-infected) 
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were grown in growth chambers at 25 and 35 C. After 10 weeks, gas exchange 
measurements were made at 27 and 37 C on each ramet, with a total of 472 
measurements. Three-way analysis of variance examined interactions between growth 
temperature, measurement temperature, and infection status, with genotype included as a 
covariate. High measurement temperature and high growth temperature led to significant 
overall decreases in CER and stomatal conductance. There was a significant interaction 
between measurement temperature and infection for CER, with non-infected plants 
showing a greater decrease in CER with high temperatures than infected plants. There 
were no significant interactions between infection and either measurement or growth 
temperature for stomatal conductance or transpiration. These results will be discussed in 
light of the ecological impact they may have for infected and non-infected tall fescue 
plants growing in the southeastern United States. 

257 SHARMA, G. K. and CHRISTIE JONES. The University of Tennessee at Martin- 
Cuticular dynamics in disjunct populations of Trifolium repens. 

Wild populations of Trifolium repens L. (white clover) from Asia, Europe, and the United 
States were studied for their leaf cuticular features. Stomatal frequency, stomatal size, 
epidermal wall undulations, trichome frequency and type, and subsidiary cell complex 
were studied for both the upper and lower leaf surfaces in all the populations. Subsidiary 
cell complex consisting of three cells and unicellular trichome type were found to be 
consistent features in all the populations while the remaining leaf cuticular features were 
modified by the local environmental complex of each plant population. It seems obvious 
that in Trifolium repens, subsidiary cell complex and trichome type are of taxonomic 
significance. Additional taxa are under investigation to determine the consistency of 
cuticular features for these taxa. 

258 HANCOCK, THOMAS E. and WILLIAM K. SMITH. Wake Forest University- 
Comparisons of the ecophysioloqy of Amaranthus pumilus Raf., Cakile edentula 
(Bigelow) Hooker, and Hydrocotyle bonariensis Lam, on a North Carolina barrier 
island. 

Plants that inhabit foredunes of east coast barrier islands must survive in a highly dynamic 
environment that is characterized by high incident sunlight on both leaf surfaces, sand 
abrasion, salt spray, low soil water and nutrients, and frequent overwash. Many studies 
have used traditional ecological methods in order to address relationships between 
vegetational patterns and abiotic factors, but few studies have included physiological 
measurements in the field. In the present study, photosynthetic light response curves and 
diurnal curves for Amaranthus pumilus (a federally threatened species), Cakile edentula, 
and Hydrocotyle bonariensis, growing on the south end of Topsail Island, NC, were 
measured using a portable photosynthesis system from July 2001 - October 2001, along 
with corresponding measurements of xylem water potentials. Results indicated differences 
in photosynthetic patterns and water status between species are coupled to differences in 
life-history patterns. Moreover, this coupling appears to represent fundamental differences 
in survival strategies for species that are susceptible to highly stochastic perturbations 
such as storm events These species may be excellent candidates for assessing future 
global change impacts due to increases in the intensity of storms. 
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259 HORTON1, JONATHAN L., ERIK T NILSEN1, ORSON K. MILLER1, JOHN F. 
WALKER1, COLIN BEIER1, and BARTON D. CLINTON2. 1 Virginia Polytechnic 
Institute & State University, 2 U.S. Forest Service- Probing the mechanisms by 
which subcanopy evergreen shrubs inhibit tree seedling recruitment. 

In the southern Appalachian Mountains, evergreen understory shrubs limit successful 
regeneration of canopy trees. The Plant Physiological Ecology lab at Virginia Tech has 
been investigating the mechanisms of this inhibition in conjunction with the US Forest 
Service at the Coweeta Hydrological Laboratory in southwestern North Carolina. An initial 
experiment demonstrated reduced light and soil resource availability under Rhododendron 
maximum compared to the open forest. The mycorrhizal community under Rhododendron 
and in the open forest also differed, perhaps exacerbating the effects of lower resources 
Reduced resources were proposed to be the cause of reduced seedling growth and 
survival under shrubs. We have expanded this research with a gradient study in which 
seedlings were planted along gradients of shrub cover (both Rhododendron maximum and 
Kalmia latifolia) in a split-plot design, with seedlings pre-inoculated with mycorrhizae in 
one half of a plot and uninoculated seedlings in the other half. Initial results suggest that 
light and some soil resources decreased with increasing shrub cover and this reduction 
negatively impacted seedling growth. The inoculation treatment appeared to have positive 
or negative effect on seedling growth depending on shrub composition (Kalmia+ or 
Rhododendron -). We are also conducting a manipulative study to assess the role of 
shrub-induced shade on the survival and growth of tree seedlings. This experiment 
involves both reducing light in open forest sites and increasing light under living R 
maximum. 

260 DAY, FRANK P., ALISHA L. PAGEL, CARMONY L. HARTWIG, BRANDON T. 
HERBERT, and JOHN J. DILUSTRO. Dept. Biological Sciences, Old Dominion 
University, Norfolk, VA 23529-Response of roots to 5 years of exposure to elevated 
atmospheric CO? in an oak-scrub ecosystem in central Florida. 

High levels of atmospheric C02 have been observed to have a fertilization effect on above 
and belowground growth of plants. A persistent question associated with these 
observations is “what is the duration of these responses?" We have investigated the 
effects of elevated carbon dioxide on fine root growth using open top chambers with both 
ambient and elevated (700 ppm) C02 treatments in an oak-palmetto scrub ecosystem at 
Kennedy Space Center, Florida for more than 5 years now. Minirhizotron tubes were 
installed in each elevated and control chamber to allow observation of roots Each tube 
was sampled for root length density (mm cm 2) every three months After 5 years of 
continuous exposure to elevated C02 levels, fine root densities in the elevated chambers 
continue to be higher than in the ambient chambers. However, the relative magnitude of 
the response to elevated 0O2 the past 3 years (less than 30 % increase in root density) 
has been considerably less than the response during the first two years of the study (181 
% increase in root density in December 1997). Regardless, the C02 fertilization effect 
belowground is still evident after 5 years. Previously reported declines in absolute root 
densities in the present study appear to have been due to digitizer variability, so more 
rigorous standards for root recognition have been developed and employed 

261 GIBSON, SANDY P., CHARLES C. MORRIS, ANNA HOVSEPYAN and SIGURDUR 
GREIPSSON. Troy State University -Atmospheric deposition of lead in Troy. 
Alabama using lichens as bioindicators. 

Lichens are symbiotic organisms consisting of a green algae and/or cyanobacterium 
surrounded by a fungus. Lichens possess the ability to absorb water and nutrients rapidl\ 
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via the thalli. Toxic pollutants present in the ambient air can accumulate in the thallus 
potentially projecting a qualitative and quantitative indication of the surrounding air quality. 
A lead smelter facility located in Troy, Alabama was used as the basis for this study; it is 
listed on the EPA's 1993 Emission Trends Report. Thirty-three samples of the lichen 
Parmotrema tlnctorum were collected within a two-mile radius of the facility. Lichens were 
sampled from the trunks of Laurel oak (Quercus hemisphaerlca), which has a 
comparatively low substrate acid level. Samples were acid digested using EPA standard 
methods and analyzed with a plasma absorption spectrophotometer. Lead concentrations 
ranged from 2.4 to 1,930.0 ppm. About 85% of the samples exceeded 100 ppm. A distinct 
lead contamination plume, consistent with previous mapping of historical contamination 
done by the Alabama Department of Environmental Management, was identified. This 
study indicates that lichens can be used as bioindicators for air pollution, particularly lead, 
and used as reliable natural biomonitors for the accumulation of lead over time. 

262 MAY1, JEFFREY D., FRANK S. GILLIAM1, SHANE WELLS1, and MARY BETH 
ADAMSJ. 'Marshall University, Huntington, WV, and JUSDA Forest Service, 
Parsons, WV, USA -Interrelationships between foliar nutrient dynamics and soil 
nitrogen fluxes in a nitrogen-saturated forest ecosystem. 

In forests receiving high levels of atmospheric nitrogen (N) deposition, differences in plant 
response to altered soil chemistry could lead to long-term changes in community structure 
and composition. We studied effects of chronic elevated N deposition on foliar N and 
phosphorus (P) in three important forest trees in a mixed deciduous forest since 1992. In 
2001, we also assessed inorganic N pools and transformations in soil collected near the 
base of each of the sampled trees. The study was conducted at the Fernow Experimental 
Forest, West Virginia, on two watersheds supporting stands of similar age: WS3 (fertilized 
with ammonium sulfate annually since 1989) and WS7 (untreated). Foliar nutrient 
dynamics were analyzed in Acer rubrum (ACRU), Liriodendron tulipifera (LITU), and 
Prunus serotina (PRSE) on each watershed. On WS3, foliar N concentration declined 
almost linearly in ACRU between 1992 and the present, but has not changed significantly 
in either LITU or PRSE, nor in WS7 for any species. There was a strong positive 
correlation between foliar N concentration in LITU and PRSE and soil nitrate 
concentration, particularly in WS3; the relationship was weaker for ACRU. Resorption of N 
and P were highly correlated within all three species on both watersheds. On WS3, 
resorption in LITU and PRSE correlated positively with soil nitrification; the relationship 
was negative in ACRU. These differences demonstrate significant interspecific variation in 
response to excessive N additions, suggesting future changes in tree species composition 
under chronic N deposition. 

263 MacFALL, JANET. Elon University—Aluminum tolerance in mycorrhizal and non- 
mycorrhizal loblolly pines. 

Aluminum toxicity may be a limiting factor to plants growing in acid soil, such as the 
coastal plain area of the SE United States. In this work, loblolly pine seedlings (Pinus 
taeda L.) inoculated with the ectomycorrhizal fungus Pisolithus tinctorius were compared 
to non-mycorrhizal seedlings for sensitivity to aluminum. Three month old pine seedlings 
were watered with a solution of 10 mM AlCb, pH 4 for 2-3 months. Plants were grown in 
sealed, sand filled pouches in growth chambers supplied with filtered air and water. 
Phosphorus concentrations in fertilizer solutions were adjusted to maintain similar shoot 
and root dry weights in mycorrhizal and non-mycorrhizal plants. Following the aluminum 
treatment period, plants were assessed for root and shoot dry weights, nutrient contents, 
mortality and mycorrhizal status. Mortality of both mycorrhizal and non-mycorrhizal 
seedlings varied from 0% to 43%, with aluminum exposed plants generally showing higher 
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mortality than non-exposed plants. There were no differences in mortality, or root or shoot 
dry weights between mycorrhizal and non-mycorrhizal plants. Aluminum concentrations 
were higher and calcium concentrations were lower in both roots and shoots of aluminum 
exposed plants than in non-exposed plants, regardless of mycorrhizal status. A study of 
aluminum ligands present in intact roots done with in vivo 21 Al NMR spectroscopy 
indicated the presence of organic acid-aluminum compounds. This study suggests that 
compared to many other plant species, loblolly pines are relatively tolerant to aluminum in 
soil solution and that ectomycorrhizal colonization does not affect sensitivity to aluminum. 

264 TRIPLER, C.E., MARGARET M. CARREIRO, T. L. E. TRAMMELL. U. of Louisville - 
Soil nitrogen dynamics along an urban-rural gradient in Louisville, Kentucky. 

Urban-rural gradient studies can be used to determine impacts of urban and suburban 
land use on natural systems by comparing their ecosystem responses with those in 
surrounding natural habitats. Since nitrogen (N) limits plant growth, we initiated a nitrogen 
mineralization study within chestnut oak stands along an urban-rural gradient in Louisville, 
Kentucky in late July of 2001. We conducted this study to determine whether N- 
mineralization rates in urban forests differed from their suburban and rural counterparts. 
Extractable pools of ammonium and nitrate did not differ along the gradient in July 2001, 
but by the end of the growing season, extractable pools of ammonium were two times 
greater in urban than rural forests (5 _g NH4+-N g'1 dry weight (DW) soil vs. 2.3 _g NH4+-N 
g'1 DW soil). Net N-mineralization rates (combined NH4-N and NO3-N production over a 30 
day period) were greater in urban than rural forests (0.603 g N g ' DW soil d'1 vs. 0.379 

g N g 1 DW soil d"1, July -August; 0.256 _g N g 1 DW soil d~Tvs. 0.179 _g N g ! DW soil d 
T August- September). Ammonium dominated the fraction of N mineralized in all locations 
(91,5%-August, 80% - September) indicating that these soils do not nitrify appreciably on 
a net basis. We hypothesize that differences in N production along urban-rural gradients 
may effect changes in forest growth and structure. Studies of urban influences on 
ecosystem processes within forest patches in and near cities may expand our 
understanding of net forest responses to global change. 

265 ALLEN, PHILIP B.1, JAKE F. WELTZIN1, and PAUL J. HANSON2 University of 
Tennessee and Oak Ridge National Laboratory -Effects of changing precipitation 
regimes on native tree recruitment, survival, and composition in an upland oak forest 
in east Tennessee, U.S.A. 

Global climate change is predicted to alter precipitation regimes and therefore available 
soil moisture. Changes in spatial and temporal patterns of soil moisture may affect the 
distribution, structure, composition, and diversity of forests of the southeastern U S . 
where potential evapotranspiration is predicted to exceed future summer precipitation The 
Walker Branch Throughfall Displacement Experiment (TDE) at Oak Ridge National 
Laboratory was designed to modify soil water availability in a temperate upland oak forest 
of eastern Tennessee. Within this experiment, which proportionally added to or subtracted 
from naturally occurring precipitation events, we investigated recruitment and survival 
rates of four native tree species: Quercus prinus (chestnut oak), Comus florida (flowering 
dogwood), Liridendron tulipifera (yellow poplar), and Acer rubrum (red maple) Seedling 
recruitment rates after one growing season (2000) were species-specific, and ranged from 
0% for A. rubrum and L. tulipifera to 43% for Q. prinus. For Q prinus, results failed to 
support our hypothesis that seedling recruitment is constrained by soil water content 
emergence, survival, and recruitment rates of seedlings from planted acorns did not diffei 
between wet and dry plots. Results for C. florida tended to support the hypothesis that low 
soil moisture contents may constrain its establishment No C florida seedlings survived 
through the summer on the dry plot, whereas seedling survival on the wet plot was as high 
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as 31%. These species-specific responses to changes in soil moisture suggest that 
changing precipitation regimes may affect plant community composition and diversity 
through changes in rates of seedling emergence and survival. 

266 ELY, JOSEPH S. and DAVID J GIBSON. Southern Illinois University at Carbondale- 
The effect of management on population dynamics of core, intermediate, and 
satellite species. 

Population dynamics of core (> 87.5% frequency), intermediate (12.5-87.5%), and satellite 
(< 12.5%) grass species (Aristida dichotoma, Danthonia spicata, Schizachyrium 
scoparium, and Tridens flavus) were studied in four managed and unmanaged glades (a 
type of grassland) in southern Illinois. Size-classified transition matrix population models 
were constructed from seedbank data and annual measurement data for tagged 
individuals at each study site. These models were used to examine the effects of 
prescribed burning on the finite population growth rates and elasticities for each functional 
type. Biennial prescribed burning had profound effects on population size of all three 
functional types. During burn years, populations of A. dichotoma, S. scoparium, and T. 
flavus, increased at the managed site. The populations of the three species decreased at 
the unmanaged sites while D. spicata increased. Elasticity analysis showed that 
differences in population growth rate were due to survival and reproduction of the two 
smallest size-classes for these grasses. The finite population growth rates of core species 
were significantly higher than for intermediate-satellite species (F i n = 11.74, p < 0.05). 
Population simulations were run with a historical fire frequency of five years, and the 
results indicate that the predicted reproductive values and stable-size distributions do not 
maintain populations. Furthermore, it may take several more years of biennial burning and 
restoration (clearing) to obtain stable populations at the managed site. Some form of 
restoration work must be implemented at the unmanaged sites in order to preserve these 
glades. 

267 VANDERMAST, DAVID B. University of North Carolina - Chapel Hill-Effects of an 
introduced pathogen in a monodominant forest: beech bark disease in high-elevation 
beech forests of Great Smoky Mountains National Park. 

High-elevation beech forests in Great Smoky Mountains National Park (GRSM) are unique 
in that they are dominated by American beech (Fagus grandifolia) and have an orchard¬ 
like physiognomy. In eastern GRSM high-elevation (>1500m) beech gaps occur on 
landscape concavities and are often surrounded by spruce-fir forests, representing 
pockets of relatively high diversity, deciduous forests surrounded by a relatively lower 
diversity coniferous forest matrix. In western GRSM, beech orchards occur between 1300- 
1600m and are contiguous with other hardwood forest types. Since 1993 beech bark 
disease (BBD), an introduced insect/fungal (Cryptococcus fagisuga/Nectria spp.) 
pathogen complex has invaded and caused extensive mortality in beech forests, mainly in 
the eastern part of GRSM. Due to their monodominant nature (beech abundance can 
represent >90% of stems) and relatively low genetic diversity, high-elevation beech forests 
may be particularly susceptible to BBD despite some evidence for native resistance to the 
disease. Additionally, researchers studying the progression of BBD through beech 
populations in other parts of its range suggest BBD affects the largest trees preferentially. 
The purpose of this study was to document the degree of BBD-caused mortality in high- 
elevation beech forests in GRSM, look for ecological evidence of resistance to BBD in 
infected stands, and determine whether larger diameter beech trees in GRSM are more 
susceptible to BBD than smaller trees. 
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REGIONAL PARTNERSHIPS FOR ECOSYSTEM RESEARCH and MANAGEMENT 

268 COLLINS, BEVERLY. Savannah River Ecology Laboratory C Symposium: A 
regional perspective - partnerships for ecosystem research and management in the 
Southeast. 

This symposium explores a regional perspective on ecosystem research and 
management in the Southeast. Sites in this region share management and research 
issues. Interagency partnerships that promote region-wide research and management can 
enhance data-sharing and unify management strategies for the dynamic southeastern 
landscape. In this symposium, an initial set of speakers presents the challenges and 
benefits of Agoing regional@, examples of ongoing regional partnerships, and tools for 
partnerships. These presentations will be followed by a guided round-table discussion that 
includes representatives from the academic community and agencies that manage public 
lands in the Southeast. 

269 SHARITZ, REBECCA R. and BEVERLY S. COLLINS. Savannah River Ecology 
Laboratory-Public lands and challenges for regional ecosystem management. 

The southeastern landscape is changing. Agricultural and forested land in private 
ownership is being lost or fragmented as urban and suburban areas enlarge. Public lands, 
which dot the Southeast, hold much of the region’s biodiversity. Ecosystem research and 
management in this dynamic landscape can be more effective if a regional perspective is 
taken and partnerships are encouraged. Benefits of regional and interagency partnerships 
include sharing of data, which leads to a stronger basis for management decisions, and 
unified efforts to comply with regulatory issues such as maintaining habitat for threatened 
and endangered species. There are challenges to this regional approach, however, 
because of ecological differences among the sites and different missions and goals 
among the federal and state agencies that manage them. Questions to consider are: 1) 
Does linking sites regionally serve as an antidote for fragmentation?, 2) Can species and 
habitat management be more efficient at the regional scale?, 3) Is it possible to overcome 
site and agency differences to achieve regional-scale management? 

270 SUTTER, ROBERT and DORIA GORDON. The Nature Conservancy-A framework 
for conservation partnerships: an example from Eqlin Air Force Base 

Numerous factors have led to a larger scale approach to the conservation of biodiversity 
From the scientific sector, ecological concepts have emphasized the importance of natural 
processes, ecosystem functionality and landscape context. Attempting conservation at 
larger scales means more partners (those with similar goals) and more stakeholders 
(those that influence and can be influenced by the project)). We present a planning 
framework developed by The Nature Conservancy that identifies partnerships and 
significant stakeholders in the process of identifying high priority conservation strategies, 
metrics for adaptive management and significant research needs. The framework is a 
progression from identifying the focus for conservation (conservation targets), the desired 
future condition of those targets (conservation goals), and an assessment of threats to the 
development of strategies and identification of metrics to measure the success of 
strategies. Illustration of this approach and lessons learned at Eglin Air Force Base in 
Northwest Florida will be presented 
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271 Hiers, J. Kevin, Stephen C. Laine, Theresa L. Hogan, and Richard W. McWhite. 

Eglin Air Force Base Natural Resource Branch-Developing ecosystem management 

tools for landscape-scale monitoring and management challenges. 

Accomplishment of ecosystem management objectives across the Eglin Air Force Base 

landscape (186,000 ha) in the Florida Panhandle requires intensive conservation planning 

and an ever-increasing refinement of geographic information system (GIS) tools to assess 

landscape conditions and to prioritize limited resources. Having relied heavily on The 

Nature Conservancy's site conservation planning process, Eglin has developed spatial 

modeling tools as an integral part of its ecological monitoring program for conservation 

targets. Following a four-step process these models 1) use existing research to define key 

factors that determine ecological conditions, 2) identify GIS data layers that directly or 

indirectly represent key factors, 3) weight each key factor as to its influence on overall 

ecological conditidn, and 4) refine spatial models over time through monitoring and 

research. This modeling approach states explicit assumptions about ecosystem processes 

that are then informed through future research It is inherently adaptable as new research 

is incorporated into the weighting of model parameters. An extensive ecological 

monitoring field effort complements these tools through status and trends assessment of 

conservation targets. Additional spatial modeling is then used to prioritize management 

actions across the landscape and incorporate new monitoring information. Participation in 

the Gulf Coastal Plains Ecosystem Partnership is crucial in placing Eglin in its regional 

conservation context and facilitates technology transfer and review of these tools across 

Eglin's borders. 

272 TUBERVILLE , TRACEY D.1, MICHAEL E. DORCAS2, SHANE LINDSAY1 and J 

WHITFIELD GIBBONS1. Savannah River Ecology Laboratory1 and Davidson 

Colleqe2-Herpetoloqical inventories of the southeast coastal network National Parks. 

The Southeast is the stronghold of amphibians and reptiles in North America. Of the more 

than 450 species of reptiles and amphibians native to North America, approximately half 

occur in the Southeast and about 20% are endemic. Recent worldwide declines of 

amphibians and reptiles have resulted in an increased need for research programs that 

monitor their populations. Before such programs can be initiated, basic inventories of 

selected locations are required. We have recently begun herpetological inventories of 16 

parks within the National Park Service’s Southeast Coastal Network. We are using a 

variety of sampling techniques including coverboards, drift fences, road collecting, aquatic 

traps, systematic searches, and automated recording systems that monitor anuran 

vocalizations. We have developed lists of expected amphibian and reptile species based 

on published range maps and known habitat requirements of the animals. These lists will 

be refined using information on available habitats at the parks and data from local experts. 

We will use a geographical information system to examine habitat use by amphibians and 

reptiles in selected parks and to make testable predictions about additional localities for 

species of concern. Comparisons of our inventory data with previous surveys, museum 

records, and our expected species lists will allow evaluation of historical and current 

herpetofaunal diversities and provide information critical to the planning and initiation of 

long-term monitoring programs. 

273 JOHNSON, RHETT, DEAN GJERSTAD, MARK HAINDS, and JOHN McGUIRE. 

Auburn University-The Lonqleaf Alliance: Restoring an Ecosystem Through a 

Regional Partnership 

The longleaf forest ecosystem may once have been the largest forest area on the 

continent dominated by a single species. An estimated 90 million acres of the 
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southeastern United States contained longleaf pine and approximately 60 million acres 

were predominately longleaf. Today, less than 3 million acres of longleaf-dominated forest 

remain. In 1994, a group of forest managers and researchers met in Alabama to assess 

the condition of the longleaf resource as well as the level of interest in restoring it. A 

smaller group from Auburn University’s School of Forestry and Wildlife Sciences took the 

lead in initiating that effort. Based at Auburn’s Solon Dixon Forestry Education Center, the 

Alliance serves as a clearinghouse for information on the longleaf ecosystem, utilizing a 

network of partners as both sources and outlets for information. Much of the remaining 

longleaf is on public lands, primarily State and National Forests, National Wildlife Refuges, 

and military installations. That resource is currently being managed to restore ecosystem 

function, but comprises less than 10% of the region’s forestland. Working with partners 

from private industry, natural resource consultants, forest nurseries, state and federal 

natural resource agencies, the Department of Defense, universities and other research 

organizations, conservation groups, and private landowners, the Alliance provides 

newsletters, publications, videos, technical support, workshops, and conferences to a 

wide variety of audiences interested in longleaf ecosystems. Private landowners are seen 

as the key to significant recovery. Today, the Alliance is at its highest level of staffing, with 

two full-time paid employees, two part-time clerical staffers, and two volunteer co¬ 

directors. Support comes entirely from memberships and grants. 

274 VAN SICKLE, CHARLES. Southern Appalachian Man and the Biosphere 

Foundation-The Southern Appalachian Assessment: An exercise in interagency 

cooperation. 

The Southern Appalachian Assessment (SAA), completed in 1996, was a two-year 

interagency project that involved more than 11 federal agencies, 3 state governments, and 

several non-governmental organizations. It was initiated in response to widespread 

concerns about changes affecting the environmental quality of the region. The 

Assessment was organized around four major environmental topics: Atmospheric, 

Aquatic, Terrestrial, and Social/Cultural/ Economic. It would describe current conditions 

and trends but would not make recommendations for management action. Initial plans 

emphasized moderate cost, timeliness, public participation, and objectivity. The project 

was based mainly on data that were already available from many government sources, 

but had never before been organized and assembled in one location. The SAA 

established a benchmark for future assessments and created a valuable archive for 

continuing reference and analysis. This Assessment has been used in many ways. It is 

the basis for coordinated forest plan revision on the five southern Appalachian National 

Forests. It has been used by several non-governmental organizations for policy 

formulation and by educational institutions for class study. Communities within the region 

have been encouraged to use the SAA data base for planning and for developing 

indicators of community health and sustainability. The story of the SA Assessment 

contains valuable lessons, not only because of what it revealed about the condition of the 

region, but also because of the experience gained in interagency and interdisciplinary 

cooperation. 
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275 LOZAR, ROBERT. Ecological Processes Systems Branch Engineering Research 

and Development Center, Champaign IL- Fall Line Ecoreqional Data Development 

The Ecoregional Systems Heritage & Encroachment Monitoring (ESHEM) work is the 

initial attempt to examine issues of change, sustainment and land management at an 

ecosystem level. Recent technological advances have made this feasible only within the 

last few years. ERDC/CERL in cooperation with Hunter College NY are developing an 

ecoregional database and monitoring configuration with the Sandhills as the first and most 

advanced prototype. The initiative is grounded in specific requirements for managing or 

tracking the entire ecoregion (or sensible sub elements). ESHEM can spatially cover an 

entire ecosystem and temporally for the period from the 

1960s to at least 2020. Monitoring efforts are at a high 

degree of detail or can be extracted for sub elements at a 

more regional level. This database can provide a baseline, 

against which trends/changes can be evaluated/monitored. 

The initiative integrates data and state of the art scientific 

capabilities from several agencies (USGS, NASA, EPA). It is 

expected that cooperation with other agency land managers 

will become part of the process as this research matures. 

Geographical scope covers an entire ecoregion with contextual themes, source imagery 

and derived data. A CDROM will be available with this data covering the entire Sandhills 

Ecosystem. Applications include Change detection, Encroachment and Sustainability, 

Ecoregional health monitoring capability and Base Realignment and Closure (BRAC). 

TEACHING BIOLOGY 

276 ADEGBOYE1, DAVID S., MURTY S. KAMPHAMPATI1, LISA R. MIMS1, LAURA M. 

HARDESTER1, DENISE CHARBONNET1, MATTHEW CAUSEY1, and MARY 

CLANCYT Southern University at New Orleans', and University of New Orleans2. 

Case study of molecular biology course development at Southern University at New 

Orleans 

There is great disparity between majority institutions and the historically black colleges 

and universities (HBCU) in the extent to which molecular biology is incorporated into the 

undergraduate biology curriculum. The Faculty Resource Network at New York University 

endeavored to motivate HBCU and minority institutions to integrate the course, 

considering its wide application in life. The body organized various symposia, workshops, 

and meetings that were sponsored largely by the National Science Foundation between 

1996 and 1998. We took up the challenge, and hereby highlight a model that has proven 

very successful in integrating molecular biology into an undergraduate biology curriculum. 

Our approach consisted of: i. first securing external funds to develop a laboratory for the 

course, ii. allowing enough time to develop the laboratory before enrollment started, iii. 

organizing campus-wide symposia and workshops to promote the course and facilitate 

good enrollment, iv. inclusion of an expert from an institution already running the course 

successfully in our research team, to assist with development of the syllabus, and of the 

laboratory, and v. ensuring that the new course is in line with university and departmental 

goals and objectives. The above model should be applicable to any new science course in 

any institution. We appreciate the financial support of the Louisiana Board of Regents 

through an educational enhancement grant. 
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277 KAMBHAPATI. MURTY S., HENRY HARDY, DAVID S. ADEGBOYE, RICHARD 

COSBY, and LISA MIMS. Southern University at New Orleans, New Orleans- 

Inteqration of technology into the biology curriculum at Southern University at New 

Orleans. 

Technology is one of the powerful tools, which can be integrated in any field, especially to 

educate students by exposing them to different challenges in learning. Recently, we 

participated in a QUEST|TECH workshop, sponsored by the University of Louisiana at 

Lafayette, and certified to train other colleagues in the field of science using technology 

tools such as Marco Polo, Inspiration, KidsPiration, etc. This type of technology training 

will enhance teachers' performance in classroom and prepare future educators by 

providing the state-of-the-art technology. In addition, we recently acquired grants from 

state and federal agencies to enhance the biology curriculum by integrating pieces of 

technology including desktops, laptops, digital cameras, video camera with capabilities to 

connect to the computers, etc. along with other advanced tools applicable to instruction in 

ecology, microbiology, and molecular biology. These technological improvements have 

enhanced our instructional capabilities and students are being taught to be conversant 

with use. We acknowledge financial support given by the National Science Foundation, 

Department of Defense, and the Louisiana Board of Regents. 

278 ODOM, C. BRIAN Wingate University- Applications of digital imaging in the 

undergraduate laboratory. 

The recent surge in the availability of low-cost digital cameras and accompanying software 

has provided an opportunity to introduce the use of such devices into the undergraduate 

laboratory curriculum of a variety of both majors' and non-majors’ courses. Several digital 

devices will be discussed , along with low-cost software that can be used to incorporate 

digital record-keeping and analysis in undergraduate laboratory courses in genetics, 

microbiology, and non-major general biology courses. 

279 MEADE, MARK and JAMES RAYBURN. Jacksonville State University—Computer- 

based physiology activities for pre-health professional undergraduate labs. 

A major trend among programs for pre-health professional students is the use of hands-on 

diagnostic equipment to emphasize physiology concepts and principles. Previously, pre- 

health professional programs utilized animal models to emphasize physiology concepts 

The use of animal models is often considered inhumane, however, and many programs 

have chosen to use alternative teaching methods. Computer-aided physiology models 

provide a tool that demonstrates not only physiology principles but also allows students to 

become familiar with equipment and procedures commonly used in the healthcare setting 

A regional foundation grant (Calhoun County Community Foundation, Anniston AL) was 

awarded to the JSU Biology department to purchase 6 laboratory systems for use in pre¬ 

professional nursing and medical physiology courses. To date, approximately 135 

undergraduate students have been exposed to the laboratory modules Student evaluation 

of the modules has been positive. Preliminary evaluation of the educational merit of the 

modules is also promising. Future plans are to acquire computer-aided programs for 

advanced anatomy topics including A.D.A.M , a program endorsed and used by many 

U.S. medical programs. 
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280 BLAIR, BENJIE G. and GEORGE R. CLINE. Jacksonville State University -Teaching 

critical thinking: Student evaluation of peer grant proposals. 

Developing the ability to critically assess scientific research is an important part of 

becoming a scientist, yet there is little formal training to help students develop the 

appropriate skills. For ten years our Department has emphasized undergraduate research, 

and has attempted to incorporate it into our curriculum. As part of our sophomore level 

Introduction to Research class, we have required that students submit a written research 

proposal that is evaluated by the instructor. This year we extended this project by having 

students submit their proposals to an ‘external funding agency’ (students in the other 

section of the course). Students in each class were organized into two "NSF style" grant 

review committees and asked to evaluate the proposals based on scientific quality, 

budget, format, ancf overall proposal quality. Students reported detailed criticisms of the 

scientific methodology and the proposed budgets. Students also ranked the proposals and 

awarded funds from a limited funding source. Participation in this project tested cognitive, 

analytical, and communication skills. Interpersonal skills became important in the ‘funding’ 

portion of the project. Student response was remarkable. From the first day of reviewing, 

student comments were insightful, constructive, and reasonable. Additionally, through 

critically editing these proposals, they came to recognize, and correct, errors in their own 

proposals. 

281 TANKERSLEY, RICHARD A., MARK B. BUSH, JOHN G. MORRIS, RALPH G. 

TURINGAN, and THOMAS J. MARCINKOWSKI. Florida Institute of Technology. - 

Teaching investigative discovery in the ecological sciences (TIDES program): 

transitioning from “cookbook science" to inquiry-based learning. 

In an attempt to provide students with a more comprehensive background in the 

fundamentals of ecology while increasing their enthusiasm for learning, the Department of 

Biological Sciences at FL Tech has recently adopted a new laboratory format that 

increases the integration among related courses through the (1) reapplication and 

reinforcement of common themes across multiple classes and (2) the development of a 

series of inquiry-based laboratory exercises that follow a similar format. The curriculum 

begins with a course in biostatistics in which students learn the basic principles of 

experimental design and hypothesis testing. Students subsequently progress through 

three semester-long courses in General Ecology, Community Ecology, and Marine 

Ecology. The laboratories consist of a series of three week-long modules designed to 

mimic the scientific process. During the first week, students are introduced to a 

fundamental ecological concept through instructor-guided activities. At the end of the 

exercise, students work in cooperative-groups to formulate hypotheses and design 

experiments that they conduct the following week. Students spend the final week of each 

module analyzing data and communicating their results through written and oral reports. 

Although the format for the labs is similar, students continue to be challenged as they 

progress through the curriculum through the adoption of exercises of increasing 

complexity, autonomy, and duration. Our preliminary evaluation of the new curriculum 

indicates that it has had a significant impact on the students’ ability to formulate 

hypotheses, evaluate data, and appreciate the interrelatedness of ecological concepts. 

282 RAYBURN, JAMES R. Department of Biology, Jacksonville State University - 

Teaching an Environmental Assessment class as a Method of Inquiry. 

This method was implemented as a direct result of participating in an NSF workshop for 

New Approaches and Techniques for Teaching Science. The 2001 regional workshop was 

on addressing environmental problems with a theme of PCB contamination of streams 
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and soils. This workshop introduced to me the methods of inquiry and process based 

learning for students using environmental problems. In teaching an Environmental 

Assessment course in fall 2001, the incorporation of inquiry based methods as well as 

student lead projects were implemented. Three sites around Jacksonville State University, 

including one on Pelham range where an endangered species of plant, Tennessee 

Yellow-Eyed Grass (Xyris tennesseensis) is found. Students assessed potential metal 

contamination, PCB contamination and biological impact using a chronomid deformity. 

Students took an active part in selection of these sites. The class defined the parameters 

that were to be measured. Students then took part in planning the experiment with advice 

from the instructor. After an experimental plan was developed, students were instructed in 

the techniques to use. Students lead sampling activities and processed all samples. 

Because these were environmental samples the actual values the students would obtain 

were unknown, much like a real environmental assessment and students encountered 

problems associated with these unknowns. These projects lead to greater understanding 

of environmental sampling, and assessment for the students. 

283 WISE, DWAYNE A. Mississippi State University, Starkeville, MS — The Advanced 

Placement Biology Examination: Its Goals and Results. 

An in-depth look at the Advanced Placement Biology program will be presented. 

Discussion will include the course outline, as defined by the College Board, expectations 

of the program and performance of students who take the course and the test. Sample 

questions from the multiple choice section and from the essay section be presented, along 

with a discussion of how the exams are scored and how the final scores are assigned. 

Results of comparability tests with college students will also be presented. The aim of this 

presentation is a factual presentation of the AP program, it's goals and how it should be 

viewed by college and university faculty. 

FRIDAY AFTERNOON 

ANIMAL ECOLOGY 

284 SEAGLE, STEVEN W.1 and BRIAN R. STURTEVANT2. University of Maryland 

Center for Environmental Science1 and USDA Forest Service’ - Bottom-up 

determination of forest-floor invertebrate biomass and ovenbird (Seiurus 
aurocapillus) reproductive success in central Appalachian forest landscapes. 

Forest-floor detrital food webs have classically been described as donor controlled 

systems sustained by annual inputs of carbon and nutrients from leaf fall. Little evidence 

exists, however, to document whether the bottom-up control from detrital resources 

influences the productivity of the vertebrate community feeding on the detrital food web 

and even less available are spatial predictors of where these bottom-up effects are 

strongest. For this study, we hypothesized that the reproductive success of ovenbirds 

(Seiurus aurocapillus), a classic forest-interior neotropical migrant that feeds on 

invertebrates of the forest-floor, is a function of invertebrate biomass within the detrital 

food web, and that both invertebrate biomass and ovenbird reproductive success can be 

predicted by an integrative measure of forest productivity (site index). Ovenbird nesting 

success was measured for eight 10-ha forest-interior plots that spanned two 

physiographic provinces in the Central Appalachian Mountains and a wide range of 

topographic positions within each province. Forest litter invertebrate biomass and forest 

site index were also determined for each plot Our results indicate that invertebrate 

biomass is readily predictable from forest site index In addition, ovenbird reproductive 
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success is even more strongly related to both site index and invertebrate biomass. Thus 

we conclude that bottom-up effects of forest productivity radiate though the detrital food 

web to influence productivity of high level vertebrate consumers, with a large spatial 

variation in the strength of this effect. Because this variation in forest productivity is a 

function of topography, it is now feasible to predict the spatial distribution of the strength of 

this interaction over heterogeneous landscapes. 

285 PLESZEWSKI, ROBERT J., and RAY S. WILLIAMS. Appalachian State University- 

Analysis of cliff-face microarthropod communities. 

This study presents the first quantitative approach investigating microarthropod 

communities on vertical cliff-faces. The study site was located on the Gold Coast Wall in 

the Linville Gorge Wilderness Area, North Carolina. Microarthropod comparisons were 

made between the cliff-face, adjacent ridge and cliff-base over two years; one pre- and 

post-fire. Five cm diameter x 5cm deep litter cores were collected and placed into a 

modified Tullgren funnel for 7 days to extract microarthropods. Total arthropods in the pre¬ 

fire year were significantly lower on the cliff-face than the ridge with the base intermediate. 

After fire, the three areas were not significantly different. Pre-fire oribatida, mesostigmata 

and prostigmata (order Acari) abundance was not significantly different between the ridge, 

cliff-face or base. Post-fire abundance of oribatida was significantly lower on the ridge 

compared to the cliff-face (highest abundance), with the base habitat intermediate to both. 

Post-fire mesostigmata were significantly lower on the cliff-face when compared to the 

base habitat. Total animals between the three areas were not significantly different from 

one another between pre- and post-fire years. Oribatida were significantly lower on the 

ridge, with no difference on the cliff-face and base between the two years, and 

mesostigmata and prostigmata were not significantly different between the two years 

within the three areas. A reduction of animals on the ridge after fire coincides with altered 

habitat. The cliff-face acting as a refuge may explain the increased abundance of oribatida 

after the fire. 

286 JEYASINGH, PUNIDAN and CLAIRE FULLER. Department of Biology, Murray State 

University - Distribution and fitness of Nasutltermes acajutlae (Isoptera: Termitidae) 

on St. John, US Virgin Islands. 

The amount of limiting nutrients available plays an important role in determining 

population structure. We tested two hypotheses to understand the distribution and fitness 

of an arboreal nesting termite Nasutitermes acajutlae on St. John, US Virgin Islands: (i) 

density of termite biomass is dependent on the volume of lying dead wood available at a 

given time, and (ii) fitness of termite colonies is influenced by the volume of lying dead 

wood available. We quantified lying dead wood and termite biomass using transects in 

four different habitats: moist forest, dry forest, sparse vegetation and woodland. The rate 

at which experimentally broken foraging galleries were rebuilt (in 30 minutes) was used as 

an indicator of colony fitness. We found a significant correlation between volume of lying 

dead wood and termite biomass (r2 = .44; P=.034) across all four habitats, and the volume 

of dead wood was significantly smaller in dry forests compared to the other three habitat 

types (F= 3.73; P=0.029). Although there were no significant differences in termite 

biomass among habitats (ANOVA, F=0.650; P=.65), colonies in woodlands rebuilt foraging 

galleries significantly faster than nests in dry forests (F=15.802; P= .001). No significant 

difference was observed in the rate of gallery rebuilding between nests in woodlands and 

moist forests (F=3.763; P=.072). Our study suggests that carbon (dead wood) availability 

limits N. acajutlae populations on St. John. This study was supported by NSF Grant # 

9973712 to C. A. Fuller. 
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287 POLEK, SAMUEL, JOHN MOSER, BENJIE BLAIR, MIJITABA HAMISSOU, MARK 
MEADE and FRANK ROMANO. Jacksonville State University-A phylogenetic study 
of the olive nerite, Neritina usnea, using RFLP analysis. 

The snail species Neritina usnea, commonly known as olive nerite, is a prosobranch 
gastropod in the order Archaeogastropoda and family Neritinidae. N. usnea is a tropical 
and subtropical snail that inhabits estuaries and salt marshes ranging from North Carolina 
to Central America. Restriction Fragment Length Polymorphism (RFLP) analysis of 
mitochondrial genomes is a useful tool in the assessment of genetic diversity of a species, 
or to ascertain the phylogenetic relationships among several or more species. The 
objective of this study is to compare the mitochondrial DNA (mtDNA) of nine distinct 
populations of the estuarian snail, N. usnea, collected from Alabama, Mississippi, and 
Florida. The comparative analysis of mitochondrial DNA will assess the genetic 
divergence of the nine populations. The interpretation of these data may suggest either 
bottlenecking or an appropriate level of genetic divergence. Restriction endonuclease 
digestions were performed using EcoRI and Hind III, and the fragments were analyzed 
with agarose gel electrophoresis. 

288 SCHWARTZ, FRANK J. Institute of Marine Sciences, University of North Carolina - 
Forget about shark attacks, a new danger lurks. 

The public and media panic when they hear of sightings or shark attacks. These fears are 
reinforced by the movie “Jaws” and other such presentations. Now, a new danger lurks in 
ocean waters off North Carolina. Scuba divers swimming at 37 m depths near reefs and 
the wreck Aeolus 48 km southwest of Cape Lookout shoals 20 June 2001 came upon 
strange fishes swimming with erected fins leisurely about the area. A videotape revealed 
they were the highly poisonous turkeyfish, red-firefish, or lionfish, Pterois volitans. This 38 
cm fish usually ranges from Malaysia to southern Polynesia, Japan, and western 
Australia. One was captured and more were reported below the sighted depth. Others are 
now known from off Savannah, Georgia. It is believed the turkeyfish were escapees from 
aquaria or ponds that broke or overflowed in Florida. The Gulf Stream must have carried 
waifs to North Carolina. Divers and fishermen should use caution when seeing or 
capturing turkeyfish as they resemble similar sized non-poisonous sea robins that also 
swim leisurely about with fins erect along or just off the substrate in North Carolina 

289 ELKIN, KIMBERLY A. Southern Illinois University at Carbondale-Habitat, 
distribution, and reproduction of Etheostoma crossopterum, the fringed darter, in the 
Cache River basin, Illinois. 

Darters are classified into the Order Perciformes in the Family Percidae, and Etheostoma 
crossopterum, the fringed darter, is in the subfamily Etheostomatinae. Ethestoma 
crossopterum, the fringed darter, is in the subgenus Catonotus, which is known for it's 
egg-clustering capabilities. 117 natural nests were found during the spawning season in 
2001, and this is compared with ten natural nests found during 2000. Egg sizes of 
Etheostoma crossopterum average around 2.18mm in diameter The spawning season 
during 2001 was from March 23 to June 12. An in-stream cage study was performed with 
ten pairs of fringed darters to get an idea of how many eggs were laid in a single day 
During my cage study, isopods were the dominant invertebrate colonizing inside each 
chamber of the cage, and this is part of the diet of the fringed darter Estimating fecundity 
was a big part of my research After dissecting several females with eggs, it is evident the 
different size classes of eggs in each ovary. I used the GSI or gonadosomatic index to see 
what differences, if any, occurred between male and female fringed darters According to 



222 SE Biology, Vol. 49, No. 2, April, 2002 

my GSI indexes, female GSI’s were much higher than male GSI’s. Stream restoration was 
also part of my research project. Newberry weirs have been implemented in some of the 
streams I researched. I am looking at the pre and post population numbers of fringed 
darters in these streams with newberry weirs. 

290 GRIEBELING, KRISTINA, RYAN SHURETTE, GEORGE R. CLINE, and JAMES R. 
RAYBURN.Jacksonville State University, Alabama—The developmental toxicity of 
commercial formulations of Roundup and Diazinon using frog embryos. 

Commercially available herbicides and pesticides could potentially have effects on non¬ 
target species such 3s local amphibians.To determine the possible extent of these effects 
on frog development, the Frog Embryo Teratogenesis Assay-Xenopus (FETAX) methods 
were used,Xenopus laevis and locally collected frog embryos were exposed to varying 
concentrations of the pesticides, Diazinon 25% and Roundup (25% glyphosate).Twenty 
embryos per 60x15mm plastic petri dish constituted the experimental unit.Two replicates 
of each concentration were used, with four replicates for controls.Each dish was statically 
renewed every 24h, with dead embryo removed. At 96h, mortality and malformation were 
recorded and embryo length was measured as an indicator of growth.The commercial 
concentrations were lethal to frogs at concentrations as low as 0.005% for both Diazinon 
and Roundup.Our results confirm that these products can be detrimental to aquatic 
environments. 

291 RIDDLE, JASON D. and MATTHEW P. ROWE. Appalachian State University-Short- 
term Effects of Wildfire on Breeding Bird Communities in Southern Appalachian Old- 
qrowth/pre-settlement Forests. 

Wildfires are an important natural process in many landscapes. However, little is known 
about the effects of fire on wildlife in the Southern Appalachians. We collected data on 
breeding bird communities in burned and unburned stands of old-growth/pre-settlement 
forests. All data were gathered in Linville Gorge Wilderness during the 2001 breeding 
season, the first breeding season following the wildfires of 2000. We analyze and compare 
breeding bird diversity and community structure as they relate to differences in vegetation 
and fire regimes. Special attention is given to differences in migratory, foraging, and 
nesting guilds. This is the first study to document the effects of wildfires on birds in the 
Southern Appalachians. Our findings could provide important insight for the use of fire as 
an avian management tool in our region. 

292 LLEWELLYN, JEFFREY B Ecology Program, Brevard College, Brevard, NC 28712- 
Late morning counts of bird species, Beaver Lake Bird Sanctuary, Asheville, NC. 

The Beaver Lake Bird Sanctuary is an 8 acre preserve owned by the Elisha Mitchell 
Chapter of the National Audubon Society and is located on the east edge of Beaver Lake 
in north Asheville. The species of birds in the sanctuary and on the east end of Beaver 
Lake were recorded by sight and sound from 9 am to 11 am on four days in a 10-day 
period in late May and early June 2001, and on four days in an 11-day period in early and 
middle July 2001. The two periods were separated by four weeks. For all counts, eight 
total, the mean number of species recorded was 25.8 while the mean number of species 
observed was 22.3, and for all counts the mean number of lake species recorded was 3.8 
while the mean number of non-lake species recorded was 22.0. These results were 
compared with early morning and early evening counts of bird species made at the Beaver 
Lake Bird Sanctuary in summer 2000 using the same methods. In summer 2000 the mean 
number of species recorded in am and pm counts was 29.9 and 22.3, respectively, the 
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mean number of lake species recorded in am and pm counts was 5.1 and 4.3, 
respectively, and the mean number of non-lake species recorded in am and pm counts 
was 24.8 and 18.0, respectively. 

293 SIPE, TAVIS W. and ROBERT A. BROWNE Wake Forest University - Geographic 
population structure and gene flow in shrews (Insectivora: Soricidae) of the southern 
Appalachians. 

Spruce-fir habitat in the southern Appalachians underwent a vicariance event following 
Pleistocene glaciation and can be envisioned as an archipelago of mountaintop islands. 
Small, isolated populations are frequently induced by fragmentation of extensive habitats 
into small patches. Such groups tend to lose genetic variability over time. Phylo- 
geographic studies of Appalachian vertebrates have demonstrated that the degree of 
genetic isolation of mountaintop populations is directly related to how closely a species is 
linked to the boreal habitat. Geographically widespread samples have been pitfall trapped 
in twenty high-altitude spruce-fir islands. Portions of two mitochondrial DNA regions, 
cytochrome b and the D-loop, were sequenced. Phylogenetic and population genetic 
methods were used to deduce the relatedness of individuals within and among 
populations, migration rates, and effective population sizes. Patterns of genetic structuring 
and gene flow were correlated with geographical barriers. S. cinereus sequences indicate 
relatively little divergence over the study area. The genetic architecture of S. cinereus 
appears quite similar to that described for the southern flying squirrel, G. volans, which 
seems to have undergone an intense historical bottleneck and a rapid east-to-northwest 
post-Wisconsin range expansion closely paralleling that of the boreal forests. S. fumeus, 
in contrast, shows distinct genetic structuring that correlates with the presence of putative 
geographical breaks. The extent of genetic structuring observed suggests that S. fumeus 
did not undergo a population bottleneck. 

294 WILLIAMS, RAY and AMY OLESZEK. Appalachian State University, Boone, NC -- 
Elevated night temperature affects Manduca sexta fed diets varying in nitrogen and 
rutin. 

Increases in global mean temperature due to greenhouse gas accumulation may alter a 
wide array of biotic interactions. Because the balance between growth and consumption in 
immature insects largely determines development, potential impacts of increasing night 
temperature are relevant to a number of plant-insect associations. We reared Manduca 
sexta from egg hatch to pupation on artificial diets varying in dietary nitrogen (normal or 
50% reduction) and the allelochemical rutin (absent or 2 mmole g 1 diet fresh weight) at 
two temperatures; ambient (30_C: 24_C, daymight) and elevated (30_C: 27_C). Growth of 
larvae was measured at two-day intervals and consumption, mortality, days to pupation 
and pupal weight assessed. At both temperatures, insects feeding on a low nitrogen diet 
gained less weight throughout the feeding period, while rutin reduced growth only at 
ambient temperature. Consumption increased in larvae on low nutrient and high rutin diets 
at ambient temperature. Days to pupation were both temperature and diet dependent At 
ambient temperature, insects fed a low nitrogen diet took 4 days longer to develop than 
those fed a high nitrogen diet. An increase in development rate was reduced to 1 day in 
larvae feeding on the same diet at elevated night temperature, resulting in reduced pupal 
weight of insets feeding on a low nitrogen diet. Our data suggest reduced development 
time at the elevated temperature prevented compensation for low nitrogen in the diet. 
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295 BILLINGTON, NEIL1, BILL GARDNER2, and MIKE RUGGLES2.Troy State 
University1 and Montana Department of Fish Wildlife and Parks2 -Use of protein 
electrophoresis to detect hybridization and introqression between sauqer and 
walleye in Montana. 

In Montana, concern has been expressed about the effects of introduced walleye 
(Stizostedion vitreum) on native sauger (S. canadense) populations.In order to conserve 
the native sauger, the Montana Department of Fish, Wildlife and Parks collect brood fish 
from the Middle Missburi River for spawning and use the fry and fingerlings produced for 
restocking projects. However, hybridization and introgression between walleye and sauger 
has been reported in Montana with the proportion of hybrids ranging from 0-15% in sauger 
populations from the Middle Missouri River, Fork Peck Reservoir, Milk River and the 
Lower Yellowstone River.Thus, it is important that only pure sauger brood stock be used 
for these breeding and stocking programs.Hybridization with sauger is also a concern in 
walleye propagation programs in Montana.We used protein electrophoresis to screen 
potential brood fish because morphological examination has proven unreliable for the 
detection of walleye-sauger hybrids in many studies.We report that 3.8-4.8% of sauger 
brood fish collected from the Missouri River between 1999-2001 possessed walleye 
alleles.In addition, 3.7% of walleye collected from the Missouri River near Fort Peck in 
1999 possessed sauger alleles. Given the unreliability of morphological identification to 
detect hybrids and especially backcrosses, it is recommended that electrophoretic 
screening of potential sauger and walleye brood fish be conducted in order to prevent the 
inadvertent propagation of walleye-sauger hybrids for stocking programs in Montana. 

296 POOLE, BARTON R. and EDWARD F. MENHINICK University of North Carolina at 
Charlotte-Computerized comparisons of the freshwater fishes of the Carolinas. 

50 counts and measurements were made of three or more individuals of 230 species of 
freshwater fishes from North and South Carolina.These included measurements of all fins 
(spines, rays, vestigial rays, attachment and shape); scale counts and scaled areas; 
rakers; pseudobranchiae; gill membranes; and characteristics of the mouth and lips.These 
values were entered into PCord and a Bray Curtis ordination was applied.The results were 
then graphed to study the relations among taxonomic groups.As expected, related species 
usually graphed close to each other and those that did not usually had characteristics that 
were strikingly atypical of the group.Families tended to cluster in their respective 
orders.Genera of shads, threadfin shads, and anchovies separated well as did barbeled 
and non-barbeled chubs.Killifishes (Fundulus and Lucania) separated from live 
bearers.The four genera of catfishes were distinct as were the three families of 
Salmoniformes (pickerels, mudminnows and trouts).Freshwater bases and saltwater 
basses clustered together, separate from sunfish genera having a single dorsal fin.There 
was considerable overlap in the distribution of the genera and subgenera of darters. 

297 LANG, NICHOLAS J. and RICHARD L. MAYDEN.Saint Louis University—Defining 
proper conservation units within the federally threatened yellowfin Madtom, Noturus 
flavipinnis. 

The yellowfin madtom is currently known from three widely spaced populations in eastern 
Tennessee and Virginia.This investigation used morphometric, meristic, and molecular 
data to investiagte the variation present within this species.A truss was constructed and 
measured on all known specimens throughout the historic and contemporary range.We 
obtained tissue from the current populations as well as museum specimens from 
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extirpated populations and sequenced the cytochrome b gene for analysis.Results will be 
discussed. 

298 ROBERTSON, CANDICE, MARK MEADE, and SAMUEL POLEK. Jacksonville State 
University-Phylogenetic relationship among Cyprinella populations in Northeast 
Alabama. 

The minnows comprise the largest and most diverse family of fishes in North 
America.Phylogenetic analyses of cyprinids have figured prominently in studies of 
speciation, biogeography, and biodiveristy.ln Northeast Alabama, the blue shiner, 
Cyprinella caerulea, has been listed as a threatened species by the US Fish and Wildlife 
Service.Distribution of blue shiners is restricted to six populations in the upper Coosa 
River systems of the Mobile Basin.We are currently examining shiner populations on 
tributaries of the upper Coosa River system to determine overall species diversity.We are 
also collecting tissue samples to determine the genetic diversity of selected species 
including the blue shiner.Molecular analyses of mitochondrial DNA have been informative 
in diversity studies.The ND2 and ND4L genes have been paritcularly informative in 
Cyprinid studies.We report here data on samples collected and analyzed for the ND2 and 
ND4L genes during the 2001-2002 fall/winter season. 

299 BEACHUM. COLLIN and REX STRANGE, Southeast Missouri State University - 
Morphological variation in six populations of Phoxmus erythrogaster, using relative 
warp analysis. 

A relative warp analysis of body shape variation, within Phoxlnus erythrogaster from 
Missouri Ozarks and central Tennessee, was done using Thin-plate spline (Tps) software. 
A total of 116 specimens from six populations was collected and photographed in lateral 
view, for analysis. Twelve landmarks captured the shape-space and were stored as 
Cartesian coordinates. The analysis revealed a divergent population in Spring River, 
Missouri. This population showed a deepening of the body, movement of the pectoral 
girdle forward, and a narrowing of the caudal fin base. The population near the geographic 
center of the study showed a highly centralized relative warp plot. This is consistent with 
clinal variation shown in other species. 

300 MENHINICK, EDWARD F. University of North Carolina at Charlotte -Progress 
report on the Carolina Freshwater Fishes Polyclave Project. 

The Carolina Freshwater Fishes Polyclave Project is a joint effort to create a computerized 
program for the identification and study of freshwater fishes of NC and SC.lt is based on a 
random access key in which characters that the worker chooses are entered, and the 
computer deletes or ranks species not fitting the data.For example, county, total length, 
and the number of spines in the dorsal fin would reduce the total of 250 species to around 
10 which could then be compared.All 250 species have been computer mapped using 
Adobe Illustrator.230 have been computer illustrated using Adobe Photoshop, and these 
illustrations are being colorized.50 different measurements have been made three or more 
individuals of 230 species, and species descriptions are about half completed A TV 
camera joined to a computer permits digitizing of 20 coordinates (standard length, 
predorsal length, etc) for comparing length ratios of different parts of the fishes The basic 
polyclave program is being rewritten in C++ for greater flexibility and to permit 
incorporation of data from Excel files. The range of the study is now being expanded. 
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301 BROWN, REBECCA and ROBERT PEET. University of North Carolina at Chapel 
Hill Diversity and invasibility in southern Appalachian plant communities. 

We propose that the relationship between diversity and community invasibility 
depends on the degree to which community composition is driven by immigration versus 
extinction processes. Immigration processes such as disturbance and propagule pressure 
allow rapid colonization into a community, whereas extinction processes such as 
competition and environmental stress limit community composition. When immigration 
processes are important, we predict a positive relationship between diversity and exotic 
species invasion and, conversely, where extinction processes are important we predict a 
negative relationship. Scale of observation should determine which set of processes 
appears to influence community composition, with extinction processes more likely to be 
important in plots of small spatial extent. We tested these predictions by comparing exotic 
and native species diversity at large (100-m2) and small (0.01 -nr) scales in immigration- 
driven riparian and relatively extinction-driven upland plant communities in the southern 
Appalachians. We found a positive relationship between species diversity and exotic 
invasion in riparian areas at large scales and a negative relationship at small scales. 
There was no diversity-invasion relationship in upland areas at any scale. 

302 BELOTE, R. TRAVIS1, JAKE F. WELTZIN1, and RICHARD J. NORBY2. Department 
of Ecology and Evolutionary Biology University of Tennessee Knoxville, TN 37996 
and Oak Ridge National Laboratory Oak Ridge, TN 37831-What are the effects of 
elevated CO? on a plant community dominated by two invasive plants? 

Rising levels of atmospheric carbon dioxide (CO2) and invasions by non-native organisms 
are predicted to change patterns and processes of native ecosystems in the near future. 
Likewise, rising CO2 levels may increase the success of some plant invaders. We are 
examining species composition, aboveground production and biomass, and cover of the 
understory plant community in ambient and elevated CO2 treatments in an ongoing, free- 
air C02 enrichment (FACE) facility on the Oak Ridge National Environmental Research 
Park, Tennessee Five 25-m diameter plots have received either ambient (= control) or 
elevated (537 ppm) C02 since 1998. The understory plant community in these plots is 
dominated by several non-native plant species including Lonicera japonica and 
Microstegium vimineum, two highly invasive plants in the Southeastern U.S. Results from 
the 2000 and 2001 growing season indicate that M. vimineum (C4) cover and production 
was about 50% greater in ambient CO2 plots than in elevated CO2 plots (P_0.01). In 
contrast, L. japonica (C3) cover was about 22% greater in elevated plots than ambient 
plots (P0.09). This pattern suggests competitive interactions between the two invasive 
species. In summer 2001, we conducted a field 'press’ competition experiment wherein we 
grew M. vimineum and L. japonica alone and in competition and added a watering 
treatment to half the plots. We will discus the relationships between the two invasive 
plants and the effect of elevated CO2 on invasive species. 

303 COLE, PATRICE G. and JAKE F. WELTZIN. The University of Tennessee, 
Knoxville-Demonstration of a liqht/water trade-off in the non-native, invasive grass, 
Microstegium vimineum. 

Water and light are important environmental variables for all plants, with some plants 
being more drought tolerant, and others being more shade tolerant. Smith and Huston 
(1989) concluded that there is an unavoidable trade-off between drought tolerance and 
shade tolerance in plants, due to physiological constraints. Holmgren et al. (1999) 
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suggested that high levels of one of these plant resources might partially compensate for 
low levels of the other resource. They predict that plants grown under low light conditions 
will respond positively to increased soil moisture and that plants grown in drier soil will 
respond positively to increased light. I conducted a greenhouse experiment to test this 
hypothesized trade-off between light and moisture using M. vimineum as the test 
organism. The experiment consists of a randomized, 4x5 factorial design, including five 
light levels (75%, 25%, 10%, 5%, and 2% sunlight) and four soil moisture levels (40%, 
30%, 20%, and 10% VWC). These light and moisture levels encompass the range likely to 
be experienced by this species in a natural setting. Preliminary data analysis indicates that 
M. vimineum does exhibit a trade-off between light and water in terms of biomass 
accumulation. The linear model containing only light, water, and the light-water interaction 
term explains 89% of the variability in biomass accumulation. Each term in the model was 
statistically significant (p<0.001). The response surface generated by SAS using PROC 
RSREG is similar to the hypothetical three-dimensional growth curve proposed by Smith 
and Huston (1989) to illustrate the light-water trade-off hypothesis. 

304 THOMAS, LEIGH M. and JAKE F. WELTZIN. University of Tennessee-Proximate 
and ultimate constraints on biological invasions. 

The impact of biological invasions by nonnative species is well known. Solutions to this 
increasing problem seem elusive, however, and scientists and land managers alike 
continue to struggle with identifying effective methods to remediate and prevent invasions. 
We suggest that potential means for halting biological invasions are best found by 
identifying the ultimate constraints on the invasive species. All too often proximate 
constraints on invasion are identified as the agent by which an invasion may be halted, but 
as these constraints are only indirectly responsible for preventing the spread of a given 
species, they may only aid in managing a specific occasion of invasion. On the contrary, 
identifying the ultimate constraint that prevents the recruitment of a species into an area 
will have broad applications. Case studies of plant invasions in the Southwestern and 
Southeastern United States will be presented to exemplify the importance of elucidating 
ultimate constraints to control biological invasions. 

305 BASINGER, MARK. Barton College-Effect of herbicides on bulbil germination and 
growth in the invasive vine Chinese yam (Dioscorea oppositifolia L). 

Chinese yam (Dioscorea oppositifolia L.; syn. D. batatas Decaisne) is a herbaceous vine 
native to Asia that was introduced into the United States around 1913 as an ornamental 
vine. It escaped from cultivation and is today known from 23 states in the eastern United 
States. Chinese yam is considered an invasive species because it can invade undisturbed 
ecosystems and form impenetrable thickets that inhibit growth of native species. This 
species does not sexually reproduce in the United States; reproduction is asexual via the 
production of aerial bulbils in the leaf axils. This study examined several herbicides and 
their effectiveness in controlling the germination and growth of bulbils. Bulbils were 
collected in Illinois and North Carolina during the spring of 2000 and 2001, respectively 
Bulbils were weighed, the length:width ratio was measured, and they were sprayed either 
with water (control) or a herbicide (Roundup, Garlon 3A, Scythe, or Crossbow). Bulbils 
were allowed to dry and they were planted in potting soil and grown for 150 days. In each 
study, bulbil germination and growth was inhibited when sprayed with a herbicide 
containing triclopyr. Effective control of Chinese yam can be achieved if the bulbils are 
sprayed in autumn or early spring with a herbicide containing triclopyr such as Crossbow 
or Garlon 4A. 
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306 CALL, LARA and ERIK T. NILSEN. Virginia Polytechnic Institute and State 

University, Blacksburg - Analysis of interspecific and intraspecific interactions 

between the invasive exotic Aitanthus altissima (Mill) Swingle and the native Robmia 
pseudoacacia L 

Due to the frequency of human induced land disturbances, invasive exotic plants can 

persist and successfully spread within ecosystems. This issue merits attention because 

invasive plants are capable of affecting ecological processes such as hydrology, nutrient 

cycling, and recruitment of native species. The invasive exotic Aitanthus altissima and the 

native Robinia pseudoacacia are frequently found in disturbed sites and exhibit similar 

growth and reproductive traits, yet have distinct functional roles. Robinia pseudoacacia 
fixes nitrogen that aids in the growth of successional species. Aitanthus altissima 
potentially prevents growth of other species by exuding chemicals and physically 

dominating an area with its clonal habit. It is important to look at the interactions between 

these two species to determine if A. altissima is potentially displacing the native R. 
pseudoacacia which could indirectly affect basic ecosystem processes. A greenhouse 

replacement series consisting of various plant densities in pots was performed to analyze 

the intraspecific and interspecific interference between the two species. The aboveground 

and belowground responses of both species were more susceptible to intraspecific 

interactions than interspecific interactions. The intensity of the interactions increased as 

total density increased. Overall, A altissima consistently produced a larger belowground 

biomass in mixture and R. pseudoacacia generated a larger aboveground biomass at high 

mixture densities, showing more aboveground variation than A. altissima. 

307 McMILLAN, BRETT a. Old Dominion University and University of Florida - 

Tradescantia flummensis, an exotic, invasive species in Florida’s mesic hardwood 

forests. 

An obstacle to controlling exotic invasive species is simply that many species are 

commonly cultivated and sold in the same areas in which they are invasive. Without 

empirical rather than anecdotal evidence that invasive species are actually invading and 

disrupting native plant assemblages, there is little chance that commercial growers or local 

lawmakers can be persuaded to restrict sale of invasive species. I conducted field 

experiments to establish the ecological impact of invasion by a species that is currently 

sold as a house plant despite being considered by local experts to be a noxious invasive 

species. Tradescantia flummensis ('wandering Jew'; Comrnelinaceae) is a semi-succulent 

herb from subtropical Brazil and Argentina that has spread from cultivation in Florida and 

coastal areas in southeastern states to invade mesic hammocks and flood plain forests. 

The ecological effects of T. fluminensis on these areas had not been studied or 

experimentally characterized prior to this work. I removed T fluminensis from three natural 

areas in Alachua County, Florida. Experimental plots in those forests were kept free from 

T. fluminensis for one year, and the change in relative cover and abundance of native 

plants and tree seedlings was recorded and compared to unweeded control plots. T. 
fluminensis reduced species diversity and relative cover of native herb species. Based on 

my findings, I recommend that sale of this species should be prohibited and that further 

research should be conducted on the possibility of controlling T. fluminensis infestations 

without significantly incurring damage to native species. 

308 CHERRY, JULIA and LAURA GOUGH. University of Alabama—The effects of 

herbivory on the growth and production of Nymphaea odorata. 

Many terrestrial plant ecologists argue that herbivory results in a loss of plant biomass 

(undercompensation), while others argue that herbivory can have positive effects on plant 
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biomass production (overcompensation). Within aquatic ecosystems, generalizations 
concerning the effects of herbivores on macrophytes are lacking. I investigated differences 
in growth and production of the white water lily, Nymphaea odorata, to ascertain if 
compensatory growth is a defensive mechanisms employed by the plant to offset the loss 
of biomass due to grazing. I monitored fifteen 0.5 m2 plots for one year under natural 
(control), shaded (shade-control), and low insect herbivory (exclosure) conditions at Lake 
Ponderosa, Bibb County, AL. Exclosures effectively prevented most grazing relative to the 
control and shade-control plots. I measured the density, turnover time, surface area, and 
grazing damage of leaves weekly during 2001, used a linear regression model to predict 
leaf biomass from leaf surface area (R“ = 0.977, P < 0.0001), calculated production from 
turnover rates and biomass data, and analyzed these data using repeated-measure 
ANOVAs. Preliminary results indicate that there is a significant effect of time on density (P 
< 0.0001), but no significant treatment effect or treatment x time interaction (P = 0.1874 
and P = 0.1496, respectively). Additionally, there is no significant difference in the turnover 
times or rates between treatments (P = 0.146), suggesting that overcompensation in 
response to herbivory does not occur within this population. 

309 CIPOLLINI, MARTIN', PAUL BANKO2, GARY BRETON1, ERIC PAULK1, MICHAEL 
WINK3, and IDO IZHAKI4. 'Berry College, U.S. 2Geological Survey, Universitat 
Heidelberg and 4University of Haifa at Oranim. Seed chemistry of Sophora 
chrysophylla (mamane) in relation to the diet of the specialist seed predator 
Loxioides bailleui (palila) in Hawaii. 

This study describes the chemical ecology of a tri-trophic interaction among species 
endemic to Hawaii: a tree (Sophora chrysophylla'. mamane), an endangered bird 
(Loxioides bailleui; palila), and moth larvae (Cydia spp.). Palila and Cydia both specialize 
on seed embryos of mamane, but avoid eating seed coats. Palila actively seek out and 
feed both mamane embryos and Cydia larvae to their nestlings. Because mamane 
embryos contain potentially toxic levels of alkaloids, including broadly toxic quinolizidine 
alkaloids, and because insects often sequester alkaloids from their food plants, we focus 
on the questions of why palila forage upon mamane embryos and why they supplement 
their diet with Cydia larvae. Our data show that mamane embryos contain high amounts of 
potentially toxic alkaloids, but are well balanced nutritionally, containing lipids, 
carbohydrates, proteins, amino acids, and minerals at levels that are likely sufficient for 
maintenance and breeding. Mamane seed coats contain lower levels of alkaloids and 
nutrients, somewhat higher levels of phenolics, and much higher levels of non-digestible 
fiber. Taken together, these results suggest that palila have evolved tolerance to high 
levels of alkaloids, and that they forage upon embryos primarily because of their 
availability in the habitat and high nutritional reward. Our data also suggest that Cydia are 
used by palila because they are readily accessible, non-toxic, and nutritious; the larvae 
apparently do not sequester alkaloids while feeding upon mamane Our results are 
interpreted with respect to the likelihood of current and historical co-adaptive responses in 
this ecologically isolated and simplified island setting. 

310 JONES, DAVID A. University of Florida -Long-term studies of populations of 
cyanoqenic plants. 

Populations of Lotus corniculatus have been monitored for cyanogenesis since 1959 In 
some there has been remarkable stability of the frequencies: in others there have been 
changes that are not necessarily the result of a change of management.Photographs of 
the habitats then and now will serve to show that long-term studies are still subject to the 
problems common in the types of study that graduate students can complete within a fixed 
time period. 
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311 JONES, DAVID A.University of Florida -The plant species polymorphic for 
cyanoqenesis are all polyploid. 

There is no taxonomic pattern to the distribution in plant families of the species known to 
be polymorphic for cyanogenesis, nor is there any common growth form. There are herbs, 
shrubs and trees.A re-evaluation of the evidence shows that these species do have one 
feature in common: the,y are polyploid, whereas their monomorphic relatives are diploid. 
Although there is ample evidence that selection of different kinds is acting, in spite of this 
selection it appears that the polymorphism is maintained ultimately by gene segregation. 

312 PETERSEN, RAYMOND L., JACQUELINE NAGAWA, EHI OSEMOBOR, TONYA 
WELBON, and LAYFAYETTE FREDERICK. Howard University -The role of diptera 
larvae in controlling algal blooms in Sarracema purpurea pitchers. 

Field data reveal that algae, in general, do not comprise a significant component of the 
ecological community of Sarracema purpurea pitchers. Though occasionally certain 
populations of this carnivorous plant do exhibit algal blooms, typically consisting of 
Oocyctis sp. and Ulothrix sp. Plants of such algal-yielding populations of S. purpurea are 
frequently depauperate and invariably devoid of their species-specific diptera larval 
associates - the mosquito Wyeomyia smithii Coq. and the midge Metriocnemus knabi 
Coq. Based on these observations an in vitro experiment was run testing the role, if any, 
the larvae of both W. smithii and M. knabi might have in controlling algal growth in S. 
purpurea pitchers. Pitcher-plant liquid was placed in the wells of tissue culture plates. 
Each well was inoculated with a suspension of Euglena sp. cultured from an isolate of an 
S purpurea leaf. After ten days in the presence of mosquito and, or midge larvae the 
liquid in the wells remained clear while wells in which no larvae were present developed 
distinct algal blooms. Based on field observations, reports from the literature, and the 
results of the in vitro experiment, it appears that the species-specific mosquito and midge 
larvae function in limiting algal growth in the phytotelmata of the purple-pitcher plant. 
Implications of this finding for the pitcher plant and its leaf community are discussed. 
Research supported by the U.S.D.A. Forest Service. 

313 WYATT, JULIE and MILES SILMAN. Wake Forest University-Seed predation and 
tropical forest communities: the critical role of large mammals. 

Plant-animal interactions are critical in structuring tropical tree communities. Animals play 
both a positive (dispersal agent) and negative (seed predator) role in the life cycle of trees. 
Understanding the interaction of the two is essential for uncovering the mechanisms that 
maintain community composition in tropical forests. We researched the patterns of seed 
predation and seedling recruitment in three abundant Neotropical palm species (Attalea 
butyracea, Astrocaryum murumuru and Iriartea deltoidea) at both an unaltered site and a 
site with human-altered mammal abundance in the Amazon basin of southeastern Peru. 
The major difference in the mammalian seed predator community between the two sites 
was the absence of white-lipped peccaries (Tayassu pecari) at the altered site. Results 
show clear distance-dependent seed and seedling recruitment patterns for the three 
species. There was also a site effect in which the distance-dependent pattern was lost in 
the absence of T. pecari. The lack of peccaries resulted in a clumped spatial distribution of 
seeds and seedlings close to the parent tree. Number of seedling recruits for the three 
species was (2x -90x) greater at the altered site compared to the unaltered site (Attalea 
286: 36; Astrocaryum 127: 112; Iriartea 152: 126). The clumped spatial distribution of 
seeds and seedlings around adult trees may result in greater intraspecific aggregation of 
adults in altered tropical ecosystems. The greater seedling recruitment in the altered site 
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may increase abundance of common tree species, leading to a subsequent loss of 
diversity in other taxa. Richter Scholarship, Vecellio Grant, NSF Graduate Research 
Fellowship. 

PLANT SYSTEMATICS 

314 BOWMAN, KEITH C. and DAVID K. SMITH. University of Tennessee - Bryoflora of 
Fall Creek Falls State Park (FCFSP), Van Buren and Bledsoe Counties, TN. 

A floristic survey of the bryophytes of FCFSP was conducted during the 2001 collecting 
season. As compared to Savage Gulf, Grundy County, TN, FCFSP appears to be 
floristically rich. During this first season, 105 county records were collected for Van Buren 
County. Species of particular interest include: Cololejunea ornata Evans and Lejunea 
blomquistii Schust., which are threatened and Lejunea sharpii (Schust.) Schust., which is 
endangered in Tennessee. 

315 BUDKE, JESSICA M., R. JAMES HICKEY, and KERRY D. HEAFNER. Department 
of Botany, Miami University, Oxford, Ohio. 45056—Morphological characterization of 
North America's first octoploid quillwort. 

The nearly circumboreal decaploid Isoetes lacustris L. has been reported as disjunct in 
northernVirginia and in southeastern Tennessee. Recent work has shown that the 
Tenneessee material is octoploid (2n=88), and will be named by researchers at the 
Milwaukee Public Museum (MPM). Field studies during the 2001 field season have 
identified three populations along the Hiwassee River in Polk County, Tennessee. We 
have examined a variety of anatomical and morphological characters to assess 
intraspecific variation. Among the diagnostic characteristics of this species is an elongate, 
spatulate labium and a single intrasteallar canal in the microphylls. The labium is of 
special interest because it shows distinct within-plant variation. Data suggest that this 
octoploid is endemic to the Hiwassee River. Conservation efforts should be made to 
prevent habitat degradation in order to preserve this first octoploid quillwort in North 
America. 

316 HEAFNER, KERRY D., R. JAMES HICKEY, and LINDA E. WATSON Department of 
Botany, Miami University, Oxford, Ohio 45056-Systematicstudies of the Isoetes 
melanopoda Gay & Durieu assemblage: insights from allozyme data 

Isoetes melanopoda Gay & Durieu is the name applied to cental and eastern North 
American diploid populations of Isoetes exhibiting 1) an ephemeral phenology, 2) 
megaspores generally described as tuberculate, 3) a preference for acid habitats. 4) 
partial vela, and 5) the formation of sclerified leaf bases (phyllopodia). Allozyme analysis 
is one of three types of evidence being used to determine if /. melanopoda is an 
assemblage of diploid cryptic species. Preliminary analyses using six loci across twelve 
populations indicate a higher mean number of alleles per locus, a higher percentage of 
polymorphic loci, and higher observed heterozygosity values than for those previously 
reported for other North American diploid quillworts. Cluster analyses reveal eastern 
woodland I. melanopoda grouping with a population in southern Mississippi and a group 
composed primarily of populations west of the Mississippi River. Separation of the eastern 
population seems congruent with data obtained from cpDNA. 
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317 GUSTAFSON, KARL M., R. JAMES HICKEY, and KERRY D. HEAFNER. 
Department of Botany, Miami University, Oxford, Ohio 45056 - A Taxonomic 
Assessment of Isoetes flaccida Shuttlew. ex A. Braun. 

Isoetes flaccida Shuttlew. ex A. Br. was described in 1846 based on a collection from 
Jackson County, Florida. It has historically been separated from other North American 
quillworts based on geography and the presence of a complete velum. Relatively little 
attention has been paid to intraspecific morphological character variation. Our study 
reassesses the species in light of cytology and general morphological characters based 
on specimens collected throughout its Gulf Coastal range in Florida and southern Georgia. 
Isoetes flaccida should be interpreted as an amphibious diploid (2n=22) with a nearly 
complete to complete velum and inhabiting aquatic to terrestrial habitats. Aquatic /, 
flaccida grows in ponds, rivers, and streams of clear, fresh, or slightly brackish water with 
sandy substrates. Terrestrial I. flaccida is found in generally shaded areas in substrates of 
either moist, rich soil or relatively sandy soils. Megaspores appear to contain the most 
variable characters, notably in ornamentation pattern and size. Additional intraspecific 
variation will be discussed. 

318 COX, PATRICIA B. Department of Botany, University of Tennessee, Knoxville TN 
37996-1100 U.S.A—A re-evaluation of the pteridophyte flora in the Great Smoky 
Mountains National Park. 

As a component of the All Taxa Biodiversity Inventory in the Great Smoky Mountain 
National Park, a re-evaluation of the pteridophyte flora is being undertaken. In addition to 
the inventory of species, we are also mapping the distribution of ferns in the park. To date, 
approximately 50 miles of twelve trails have been surveyed. Currently there are 64 
species of pteridophytes reported from the GSMNP. Twenty-five (39%) are considered to 
be rare for this area. There are historical records for Lycopodium annotinum, Thelypteris 
simulata, and T. phaegopteris. It has been determined that T. simulata, had incorrect label 
data and was not collected inside the park. Searches for specimens of the other historical 
records have been made and are thought to be extripated. A tetraploid species of Isoetes, 
was recently collected in Cade’s Cove, and has been determined by Dr. Carl Taylor to be 
I. appalachiana. Dr. Paul Davison has also recorded three of four known “gametophyte” 
ferns in the park. A few of the other rare species known from the GSMNP are Asplenium 
pinnatifidum, Botrychium lanceolatum var. anustisegmentum, B matricarifolium, Lygodium 
palmatum, and Woodwardia virginica. 

319 BARKER, MICHAEL S., and WARREN D. HAUK. Miami University and Denison 
University-An evaluation of Sceptridium dissectum and S. oneidense 
(Ophioqlossaceae) using ISSR markers: implications for Sceptrdium species 
circumscriptions. 

Species of Sceptridium (grapeferns) are found throughout most of North America, with a 
continental center of diversity in the eastern United States. The combination of few stable 
species-specific characters and substantial infraspecific morphological variation makes 
Sceptridium species difficult to distinguish. Clausen recognized four varieties and one 
subspecies within S. dissectum (Spreng.) Lyon, the most variable North American 
grapefern species. Of Clausen’s five infraspecific taxa, only var. obliquum (Muhl.) Clute 
and var. dissectum Spreng. are currently retained. In 1960, Wagner raised S. dissectum 
var. oneidense (Gilb.) Farwell to species status. Because our observations revealed no 
clear morphological discontinuities among taxonomic units in Sceptridium, we examined 
the relationships among S. oneidense, S. dissectum var. dissectum, and S. dissectum var. 
obliquum using molecular markers. Collections from 17 Ohio populations included a total 
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of 69 sporophytes: 10 S. dissectum var. dissectum, 52 S. dissectum var. obliquum, and 
seven S. oneidense individuals. We used ISSR (Inter-Simple Sequence Repeat) markers 
to assess the genetic distinctness of S. oneidense, S. dissectum var. dissectum, and S. 
dissectum var. obliquum. Five ISSR primers generated 69 reproducible loci. In UPGMA 
and AMOVA analyses, individuals of the three taxonomic units did not segregate 
discretely. Thus, our results demonstrated that the morphological features of S. 
oneidense, S. dissectum var. dissectum, and S. dissectum var. obliquum did not correlate 
with ISSR banding patterns. We question recognizing S. oneidense as a distinct species, 
and the relevance of retaining infraspecific taxa in S. dissectum. 

320 EVANS, DAN and AMY KOKESH. Flerbarium, Marshall University and West Virginia 
Department of Health and Human Resources-Riparian habitat assessment and 
vascular plant survey of the Great Kanawha River, RC Byrd, Winfield, Marmet and 
London Pools, River Mile 0.0 to 90.6. 

A survey of vascular plants and an assessment of habitats were completed in riparian 
areas of the Great Kanawha River. Sixty sites from Point Pleasant to Alloy, WV were 
included in the study. A total of 702 vascular species comprising 117 families was 
recorded. Of these, 308 (44.1 percent) were wetland taxa, 550 (78.8 percent) were native 
taxa, and 20 species (2.8 percent) were considered rare in the West Virginia flora. Floristic 
distribution was characterized by 28.6 percent of the total flora occurring in all four pools 
while 26.5 percent were limited to a single site within a single pool. Habitat assessment, 
based upon seven site parameters, demonstrated that 12 of 60 sites were of high quality, 
requiring little to no restoration, 19 sites of medium quality with medium to high restoration 
potential, and 26 sites of low quality with low restoration potential. 

321 JONES, RONALD L. Eastern Kentucky University-Vegetation and floristic overview 
of Costa Rica. 

A summer 2001 field course in Tropical Dendrology, offered by the Tropical Science 
Center in San Jose, provided an introduction to the incredibly rich plant biodiversity of 
Costa Rica. About 10,000 vascular plants have been documented for Costa Rica, 
including about 1500 species of trees and 1200 species of orchids The vegetation is also 
highly diverse, with several major ecosystems present, including the high elevation tundra¬ 
like paramo, cloud forest, rain forest, dry forest, and mangrove. The forest ecosystems 
can be further divided into a number of other categories, such as tropical, premontane, 
and montane. Major tree families, many with 10 or more genera and 25 or more species, 
include the Annonaceae, Caesalpiniaceae, Euphorbiaceae, Fabaceae, Flacourtiaceae 
Melastomataceae, Mimosaceae, Moraceae and Rubiaceae. Although much of the original 
vegetation of central regions of the country is now gone, much still remains, especially in 
the highlands. Through a national park system initiated in 1970, as well as reserves and 
refuges, about 25% of the country has now been set aside for conservation efforts. This 
opportunity was made possible by a faculty development grant from Eastern Kentucky 
University. 

322 KEENER, BRIAN R., ROBERT R. HAYNES, CHARLOTTE LINDQVIST, and 
VICTOR A ALBERT. The University of Alabama-Molecular systematics of 
Saqittaria (Alismataceae). 

The aquatic plant genus Sagittaria contains about 35 species and is distributed mostly in 
the New World but can also be found in Europe and Asia Sagittaria was analyzed 
phylogenetically using sequences of the 5S nuclear ribosomal non-transcribed spacei 
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(5S-NTS). Taxa that have historically been placed in Saglttaria subgenus Lophotocarpus, 
were not supported as monophyletic, but were placed basal to the remainder of the genus 
when using the closely related genus Echinodorus (Alismataceae) for outgroup 
comparison. Of the remaining taxa, sagittate leaved species form a group that is sister to 
non-sagittate or phyllodial leaved species. The sagittate leaved group has a disjunct 
distributional pattern between the New World and Asia in which the Asian species appear 
to be the basal members. The Sagittaria subulata group, within the non-sagittate leaved 
species, is strongly supported as monophyletic. Taxonomy, character evolution, 
biogeography of Sagittaria will be discussed in light of these findings. 

323 WECKMAN, TIMOTHY J. Eastern Kentucky University-Reinstatement of Viburnum 
ozarkense Ashe: A taxon of the Ouachita and Ozark mountains of Arkansas, 
Missouri and Oklahoma. 

Viburnum ozarkense was described in 1928 from material W. W. Ashe collected in Stone 
County, Arkansas. The name V. ozarkense was retained in early checklists for Arkansas 
and in a generic treatment of Viburnum in the 1950s. However, since the 1960s, V. 
ozarkense has usually been reduced to synonymy under V. molle Michx. This trend has 
impeded an understanding of the occurrence and distribution of these Viburnum taxa in 
Arkansas, Missouri and Oklahoma. Study of herbarium material and three seasons of field 
work support the maintenance of V. ozarkense as a distinct species endemic to the 
Ouachita and Ozark mountains. A discussion of morphological characteristics useful in 
differentiating V. ozarkense from V. molle, and distribution information indicating the rarity 
of V. ozarkense in Missouri and Oklahoma and the rarity of V. molle in Arkansas are 
provided. 

324 LICKEY, EDGAR B., KAREN W. HUGHES, and RONALD H. PETERSEN. 
Department of Botany, University of Tennessee, Knoxville, TN 37871 —Systematic 
studies toward a monograph of Clavicorona Doty and Artomyces Julich. 

This study comprises a complete reevaluation of genera Clavicorona Doty and Artomyces 
Julich. This was accomplished by analysis of nuclear ribosomal ITS 1 - 5.8S - ITS 2 DNA 
sequences and complemented with morphological characterizations. Based on sequence 
data and morphological characters, it is apparent that Clavicorona, represented by type 
species Clavaria taxophila Thom, is divergent from Artomyces and probably is more 
closely related to the Omphalina - Gerronema - Chrysomphalina group. A total of 17 
species are recognized in Artomyces, including eight species which were described as 
new and two which were transferred from Clavicorona. There is significant variability 
within the ITS region, which ranged from 629 to 740 bp in length. Although phylogenetic 
estimations and distance trees based on ITS sequences revealed little resolution in the 
basal nodes, five major and two monospecific clad'es were identified. Broad 
biogeographical patterns could not be identified, but intraspecific patterns were observed. 
There was higher sequence divergence between geographically separated isolates of 
widely distributed species than there was between isolates of species with restricted 
ranges. 

325 PADGETT, JAMES E. and ZACK E. MURRELL. Appalachian State University- 
Phyloqeoqraphic and ecological analyses of the Hexastylis naniflora, H. minor, and 
H heterophylla complex. 

Blomquist recognized a group of eight Hexastylis that he called the Virginica group. He 
divided these taxonomically into three subgroups, Virginica, Shuttleworthii, and 
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Heterophylla. The Heterophylla subgroup includes H. heterophylla, H. naniflora, and H. 
minor. The species of the Heterophylla subgroup exhibit a sympatric distribution pattern 
and considerable morphological overlap. Hexastylis naniflora, the dwarf flowered 
heartleaf, is listed by the US Fish and Wildlife Service and by the NC Natural Heritage 
Program as Threatened. The plant is known from seven counties in North Carolina and 
two counties in South Carolina. It appears to be restricted to Pacolet sandy loam, Madison 
gravelly sandy loam, and Musella fine sandy loam soils. Portions of the range of H. 
naniflora have been surveyed for new populations, revealing 14 new sites. We examined 
soils and vegetation throughout the range of the Heterophylla subgroup, to determine 
ecological parameters for each species. Using these data we have assembled a predictive 
model for seeking new populations. We have analyzed pollen taken from live material and 
herbarium specimens, examining micromorphological characteristics using Scanning 
Electron Microscopy (SEM). Randomly Amplified Polymorphic DNA (RAPD) analysis was 
applied to two individuals from each of twenty populations of H. naniflora, as well as two 
individuals from each of five populations from H. heterophylla and H. minor. These same 
individuals were used in our analysis of the trnL region of the chloroplast genome. The 
morphological, ecological and molecular data have been used to test species boundaries 
and examine relationships within the Heterophylla subgroup. 

326 SHAW, JOEY and RANDALL SMALL. University of Tennessee-A preliminary 
phyloqeny of Prunus section Prunocerasus (Rosaceae). 

Prunus subgen. Prunophora sect. Prunocerasus (the North American plums) mainly 
occurs in eastern North America and has long been taxonomically controversial because it 
lacks consistent morphological characters Further complicating the taxonomy are blurred 
species boundaries possibly due to recent divergence or hybridization. Rehder (1940), the 
most widely adopted classification of Prunus, recognizes 13 species in sect. 
Prunocerasus. Phylogenetic analysis using ITS sequences of nuclear ribosomal DNA 
(nrDNA) and the chloroplast trnL-trnF spacer was conducted to construct the evolutionary 
history and to evaluate the historical classification and species boundaries of sect 
Prunocerasus. Preliminary results show that these sequences lack the phylogenetic 
information necessary to resolve the aforementioned questions and other sequences 
including the GBSS gene are currently under investigation. 
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REVIEWS 

James Ross, Review Editor 
7196 College Station Dr., Cumberland College 

Williamsburg, KY 40769-1382 

Hulbert, R. C. Jr. (Editor) 2001. The Fossil Vertebrates of Florida. University 
Press of Florida, Gainesville, FL. $39.95. 350 pages. 

Florida has one of the richest vertebrate fossil records in the U.S. that extends 
back 45 million years. Hulbert is the editor of The Fossil Vertebrates of Florida, 
which is comprised of information from 16 contributors. This is a nicely 
organized, highly readable book with hundreds of photographs and drawings that 
provide wonderful illustrations. This book is quite readable. Both professional and 
amateur paleontologists, as well as vertebrate biologists will find this book of 
value. It is a wonderful blend of paleontology, geology, biology, ecology, natural 
history, and comparisons between extinct and extant forms. 

The book has seventeen chapters. The first three include an introduction and 
review of vertebrate skeletons, vertebrate classification and systematics, rules of 
nomenclature, units of geological time, and geological history of Florida (Chapter 
1); an overview of Florida vertebrate paleontology (Chapter 2); and a complete 
35-page checklist of Florida's fossil vertebrates (Chapter 3). This chapter is nicely 
organized taxonomically including all levels from phylum to species. The 
remaining chapters are dedicated to the taxonomic groups including fish such as 
cartilaginous and bony fish (Chapter 4); amphibia such as anurans and 
salamanders (Chapter 5); reptiles such as turtles (Chapter 6), lizards, snakes, 
crocodilians (Chapter 7), and birds (Chapter 8); and mammals such as 
marsupials, insectivores, bats, and primates (Chapter 9), xenarthra (Chapter 10), 
carnivores (Chapter 11), rodents and lagamorphs (Chapter 12), artiodactyls 
(Chapter 13), parisodactyls (Chapter 14), proboscideans (Chapter 15), sirenians 
(Chapter 16), and cetaceans (Chapter 17). A glossary is provided at the end of 
the book. 

The first chapter for a group of vertebrates, such as reptiles or mammals, 
includes nice figures on the evolutionary relationship of that group The first 
chapter on reptiles includes the evolutionary relationship of amniotes and 
discusses current controversies such as where turtles should be placed with 
respect to other vertebrates. Also, it is nice to see birds clearly considered a 
subgroup of dinosaurs. Chapters begin with brief introductions followed by 
sections that cover a sufficient amount of anatomy and natural history Nicely 
labeled line drawings occur in this section. Each chapter spends the bulk of the 
pages on the fossils with an abundance of drawings and photographs. In 
particular, the mammal chapters have very nice drawings of dentition that clearly 
show occlusal surfaces. The organization of each chapter is very nice! 
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This book is essential to those interested in fossil vertebrates of Florida. 
Moreover, anyone interested in vertebrates, vertebrate anatomy, or vertebrate 
fossils in general should have a copy of this book. It is a very nice work. 

James J. Krupa, School of Biological Sciences, University of Kentucky, 
Lexington, Kentucky, 40506-0225 

Meshaka, Walter E., Jr. 2001. The Cuban Treefrog in Florida: Life History of 
a Successful Colonizing Species. University Press of Florida, Gainesville, FL. 
$69.95. xxiii + 191 pages. 

South Florida has become a laboratory for biologists who are interested in 
studying the ecology of invasive species. The landscape is becoming 
increasingly dominated by "take-over" plant species that give scant reminder of 
what existed even at the time that the eminent Thomas Barbour was writing 
about his "vanishing Eden." The monocultures so created harbor increasing 
numbers of non-native animals, which use these bases from which to extend 
their ranges into more natural areas. Thus is the face of South Florida being 
transmogrified. 

The native herpetofauna has been subjected to the same onslaught. Thirty-nine 
exotic species of amphibians and reptiles have been introduced into the area 
(Meshaka et al. 2001), compared to a native herpetofauna consisting of 73 
species, including marine turtles (www.flmnh.ufl.edu/natsci/herpetology/FL- 
GUIDE/Flaherps.htm). 

One of the more successful colonists is Osteopilus septentrionalis, the Cuban 
Treefrog, the subject of this small book by Walter Meshaka, a refining and 
updating of his doctoral dissertation. The book consists of a preface, 12 chapters, 
70 figures (landscape photographs and graphs), 73 tables, a literature cited 
section of 181 titles, and an index of 3 pages. 

Meshaka's preface sets the stage for the solution of what he terms a "biological 
crime." The solution is not immediately apparent-there is a mystery. Why is the 
Cuban Treefrog such a "superb colonizing species"? The Introduction indicates 
the pathway Meshaka followed to the point where this question was phrased and 
specifies the approach he took to answering it. He used ten correlates of 
successful colonizing ability extracted from the ecological literature as null 
hypotheses and compared these correlates to six features of the frog's biology 
(reproduction, activity patterns, habitat affinity, diet, predators, and body size). 
These biological features were studied in the Cuban Treefrog's native habitat, 
various sites of introduction, and at the northern extreme of its introduced 
distribution in mainland Florida. Thus were the goals of Meshaka's research 
established, as well as the means by which to assess the efficacy of his effort. 

The second chapter deals with the native and introduced range of the frog, its 
phylogeny, and its scientific literature (to 2001). The native range encompasses 
Cuba, the Cayman Islands, and the Bahamas. The introduced range in Florida 
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includes the lower Keys, where the species was first reported in 1931. In the 

ensuing seven decades, the frog dispersed throughout the southern half of the 

peninsula and is also known from several isolated localities in northern Florida. 

The third chapter presents a characterization of the Everglades system, 

Everglades National Park (ENP), and the herpetofauna of South Florida and 

ENP. Also included in this chapter are 18 photographs of various sites in ENP, 

many of which are pre- and post-Hurricane Andrew shots, providing a distressing 

reminder to residents of what going through that storm was like. Chapter 4 is 

devoted to a discussion of the organization of the core of the book dealing with 

Meshaka's examination of the biological features of the Cuban Treefrog thought 

to be related to its success as a colonizing species, as well as the procedure he 

followed in this examination. 

The next seven chapters deal with the frog's biological features. Chapters 5 on 

reproduction and 9 on diet are the longest of these chapters, at 31 and 46 pages, 

respectively. The data in chapter 5 demonstrate that males are fertile and call 

throughout the year. Females are gravid also throughout the year, with greater 

frequency during the wet season, and lay very large clutches of large eggs in a 

variety of settings, including swimming pools. The data in chapter 6 demonstrate 

that larval growth is rapid, metamorphosis occurs within three to four weeks, and 

postmetamorphic growth produces adult males in about three months and adult 

females in seven to eight months. Activity (as discussed in chapter 7) is highly 

seasonal, more pronounced in the wet season months, and also primarily 

nocturnal, most pronounced on warm (mid-20s°C) and humid (90% RH). Cuban 

Treefrogs have a broad habitat affinity, occurring on buildings, disturbed habitats, 

and natural forest habitats in terrestrial and arboreal niches, as demonstrated in 

chapter 8. Dietary breadth data indicate that Cuban Treefrogs eat a wide array of 

invertebrates, frogs, and squamates, most often beetles, roaches, and terrestrial 

isopods, as indicated in chapter 9. The most common vertebrate prey consists of 

anurans of native species and its own. These prey are relatively large, compared 

to those of two native treefrogs and two introduced geckos. Chapter 10 

demonstrates that it is not an easy task to eat one of these frogs, especially the 

adults, for they employ both chemical and physical defenses to avoid predation 

Chapter 11 indicates that the Cuban Treefrog is the largest treefrog in Florida 

and all of North America, a giant compared to its U S. confamilial species. 

The most interesting chapter in this absorbing book is chapter 12, which 

compares the Cuban treefrog's biological characteristics with the ten correlates of 

colonizing success identified in the Introduction. Meshaka demonstrates that this 

frog meets all of the correlates of successful colonization, save for one. including 

high fecundity (potentially very large clutches, continuous production of eggs, 

and an extended laying season of no less than six months), short generation 

times (short larval period, early attainment of sexual maturity, and a generally 

short adult life span), ability to function in a wide range of physical conditions 

(increasing distribution into northern climes, allowed by dependence on tire 

thermal benefits of buildings), similar habitats in native and introduced ranges 

(existence in southern Florida of habitats, especially tropical hardwood 

hammocks and disturbed habitats, also represented in its native range), 

coexistence with humans (with the concomitant disturbance of forest habitat 
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elimination of whole communities of organisms, and erection of buildings as 

insulators from environmental conditions), broad diet (consumption of a broad 

range of prey categories, taxa, and sizes, many associated with buildings), open 

niche space (the only correlate considered not met, but across its geographic 

range, in both natural and disturbed habitats, this frog has had little to compete 

with other than itself), superior competitive ability (evident in dietary and 

reproductive characteristics), predator-free space (more so the case in disturbed 

habitats than in natural one, but in the latter, predators eat one another, and 

none specialize on treefrogs, can eat all sizes of the Cuban one, or are found in 

all habitats occupied by the Cuban Treefrog), and body size larger than closest 

relatives (the Cuban Treefrog is the largest hylid in the West Indies and in North 

America). 

Meshaka predicts, in chapter 13, that the Cuban Treefrog will expand its range 

into other parts of the United States, including Hawaii (where it is already 

established), and the Caribbean. The final chapter presents the provocative idea 

that the increasingly urbanized landscape of Florida is creating its own "endemic" 

community of exotic organisms by pushing the truly endemic creatures to the 

periphery of such urban settings, paving the way for successful colonists to set 

up an uneasy alliance with the master colonizer, our own species. On the other 

hand, Meshaka posits that the proposed hydrological restoration of ENP and the 

concomitant rise in water levels in the park would restrict the distribution of this 

frog to the more upland areas of Pay-hay-okee. Whether this restoration is 

ultimately successful remains to be seen, since the master colonizer is not 

finished colonizing Florida. 

The only real criticism I have is that the publisher has placed a hefty price on 191 

pages of information. At $69.95, the University of Florida Press would like us to 

put out about 37 cents a page for Meshaka's book, in which there is no color. 

Such pricing can decrease the appeal of this book. 

Nonetheless, for people, like myself, who are interested in the biology of 

colonizing species, this is an extremely worthwhile book that is highly data-rich, 

well-designed, and supportive of its conclusions. The investigative model it uses 

makes it adaptable to studies examining other colonizing species, of which 

Florida has a plethora. This well-conceived and written book should appeal to a 

broad array of professional biologists, naturalists, and interested laypeople. I 

highly recommend it to all these groups. 
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NEWS OF BIOLOGY IN THE SOUTHEAST 

Jon R. Fortman~/Vews Editor 
Division of Science and Math 

Mississippi University for Women 

Columbus, MS 39701 

ABOUT PEOPLE AND PLACES 

**From the News Editor** Your University or College may not receive the 

“Call for News” that is sent prior to the deadline for turning in news. It is usually 

sent to the Department Head. However, you can send news of your Department 

without getting a “Call for News” form. The deadlines for news sent to me are: 

Oct. 28 (January Issue), January 13 (April Issue), and July 13 (September Issue). 

We do not have the "News" section in the December issue of Southeastern 
Biology, since we no longer publish a July issue. Send news items to: Jon 

Fortman, Box W-100, MUW, Columbus, MS 39701. Fax: 662-329-7238 or E- 

mail, jfortman@muw.edu. Typed news is preferred to assure correct spelling. 

GEORGIA 

Oxford College, Emory University, Oxford Institute for environmental 

Education. The Institute recently celebrated its ten-year anniversary. Since 

1992, this teachers’ education workshop has successfully instructed hundreds of 

local educators in using scientific investigation to teach schoolyard ecology. 

Offered for a two-week period each June, this class provides six staff 

development credits and involves extensive fieldwork and hands-on-activities. A 

Fall follow-up workshop allows students to report their successful programming 

to other class participants. Steve Baker, Eloise Carter and Theodosia Wade were 

selected by the Georgia Wildlife Federation as Environmental Educators of the 

Year for the State of Georgia. 

MUSEUMS AND BOTANICAL GARDENS 

ALABAMA 

Anniston Museum of Natural History. The Museum hosted "Get Out! A 

Celebration of Alabama’s Outdoor Experiences" February 23, 2002. 

Presentations of Alabama’s poisonous animals and plants acquainted campers 

and hikers with forest safety. The Department of Fish & Wildlife Virtual Target 

Booth helped hunters improve their aim. Naturalists presented a variety of topics 

including Alabama’s hiking trails and waterways suitable for canoeing There 

were also fly fishing and casting demonstrations. Festival participants were also 

invited to visit the Museum exhibit hall "Alabama: Sand to Cedars" for a walk 

through Alabama’s diverse natural environments. Events for the end of 2001 

through April 2002 are: "Into the Wild," an action-packed program using music. 
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comedy, drama and more to meet wild characters from science, history, art and 

mythology. In March 2002 a caving (spelunking) trip was taken to Jackson 

County in North Alabama to explore some of the caves of that region. Also in 

March, a program called “Animals on the Loose” allowed adults and children to 

enjoy hands-on displays of various animals. In April 2002, the grand opening of 

“Ancient Egypt” will explore the plants and animals associated with 

mummification. 

Campus scene, Appalachian State University 
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IVA| Environmental Stewardship 

Top Environmental News 
TVA held a dedication ceremony for the Buffalo Mountain Wind Park on October 13 and 

began the first commercial wind-power production in the Southeast. These wind turbines 

stand 290 feet from the top of an upright rotor to the ground. Get all the facts here. 

Annual Environmental Report 
TVA’s first Annual Environmental Report outlines the corporation’s environmental 

accomplishments and challenges. View report in PDF format on web site. 

Green Power Switch 
TVA and 12 public power distributors have launched a test of environmentally friendly 

power generation. Find out about how green power is generated for the program and how 

you can participate. 

Fast Facts: 
TVA has spent more than $2.6 billion on emissions controls at its 11 fossil-fuel 

plants. 

TVA has bettered conditions for aquatic life in more than 300 miles of streams 

below TVA dams. 

Since the late 1970s, TVA has reduced sulfur dioxide emissions at its fossil-fuel 

plants by about 65 percent. 

Since 1995, TVA has reduced emissions of nitrogen oxides by 40 percent. By 2004 

these emissions will have been reduced by 75 percent during the “ozone season” from 

May to September. 

In 1999, TVA received a patent for a wastewater treatment system that uses 

constructed wetlands technology and is about 50 percent less expensive to operate and 

maintain than conventional treatment systems. 

Environmental Policy and Principles. TVA’s environmental policy and supporting 

principles define our commitment to stewardship of the Valley’s natural resources. 

http://www.tva.gov/environment/index.htm 
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