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The View from Here 

Pat Parr, President of ASB 

The annual April meeting for the Association of Southeastern Biologists marks the 

end and beginning of ASB’s “life cycle.” Frenzied activity occurs as the meeting date 

approaches and leadership of the organization prepares to change, events planned 

over the past two years take place, and birth is given to exciting, new ideas. Typical 

of the good things in life, this year has gone by quickly. Actions to keep the 

association functioning smoothly have occurred daily as a result of efforts from many 

dedicated, capable individuals- a good sense of humor has helped too. 

Some thoughts to share with you: 

• Give a standing ovation to Ken Shull who is retiring as ASB Bulletin editor and a 

warm welcome to James Caponetti of The University of Tennessee who will be 

assuming that role. 

• The transition to our new treasurer, Tim Atkinson of Carolina Biological Supply 

Company, is complete. Tim brings a much welcomed business perspective to 

ASB discussions. Thanks so much for your hard work, Gerhard Kalmus. 

• President-elect, Howie Neufeld spearheaded the development of the updated 

ASB membership brochure as well as keeping the ASB web site up-to-date. 

• Officers will now work from an updated handbook prepared by Andy Ash. Thanks 

also to Andy for enabling the electronic communication among Executive 

Committee members and reducing time to distribute news and obtain comments. 

• The University of Tennessee Chattanooga Local Arrangements Committee is our 

ASB 2000 Dream Team. At the annual meeting you will see not only effective 

logistics, but innovative thinking in the types of sessions, symposia, and field trips 

available. 

• Thank you to these Committee Chairs who will be rotating off committees: 

Lonnette Edwards, Doug Rayner, John Aliff, Herbert House, Mike Dorcas, Ron 

Dimock, Whit Gibbons, Eloise Carter, Joe Pollard, John Aho, Pat Cox, Walter 

Diehl, Lew Stratton and welcome to those who will be stepping into their new roles 

as Chair. 

• Our efforts to increase membership were boosted by a letter-writing effort led by 

John Herr. 

• Robert Haynes and Terry Richardson continue to improve interactions with and 

expand membership of Patrons and Exhibitors. 

• Geri Twitty has kept ASB visible at AIBS and AAAS meetings. 

• Dwayne Wise has, once again as a use of our Enrichment Fund, coordinated 

invitations to state (Tennessee this year) teacher winners to attend our annual 

meeting. 

• My sincere appreciation goes to all who have contributed to making 1999 a 

successful year, ASB 2000 a memorable annual meeting, and my service as 

President enjoyable. 
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As I prepare to bump Eloise Carter out of her position of most recent Past-President, 

I am beginning to sweat at the thought of next years banquet presentation. Perhaps, 

there is still time to pass one small change in the “Officer Handbook” responsibilities 

before we get it printed.Andy, would you please give me a call? 

Opportunity for ASB Members Involvement on National Issues 

In the Presidents address for the January 2000 ASB Bulletin, I mentioned the 

Presidents’ Summit, sponsored by the American Institute of Biological Sciences (of 

which ASB is a member) that took place November 11-14, 1999 near Washington, 

D.C. Three plans for action identified where I believe ASB can offer valuable input 

on issues at a national level are: 1) Evaluate and Propose Models of Undergraduate 

Curricula in Biology, 2) Evolution Initiative, 3) Millennium Diversity Initiative. Breakout 

groups prepared rough proposals on eleven topics, including the three I have 

included below. A follow-up meeting to the Summit will be held at the AIBS annual 

meeting in March 2000 which will occur before this is published. ASB President-elect 

Howie Neufeld will participate and will bring back additional information on how ASB 

members can have the opportunity to be involved and help shape these actions. 

Proposal 1: “Evaluate and Propose Models of Undergraduate Curricula in Biology” 

Context: Although models of undergraduate curricula are available, wide 

endorsement for biology majors including future high school biology teachers have 

not been obtained. In addition, the last 10 years have seen an erosion of organismal 

biology in education. In contrast, chemistry and physics already have models in 

place. 

Desired/Potential Outcome or Result: Place emphasis on the most effective 

practices and procedures for fostering education excellence and active learning in 

lab and field experiences. Develop means to evaluate biology programs and 

curricula. 

Description: Convene a summit involving representatives from AIBS member 

societies as well as others to generate a product (Journal, pamphlet) for guiding the 

implementation of curricula for undergraduate majors. Develop a consensus of what 

biology majors should learn/know as graduates of model programs. 

Possible next steps: Convene meeting of appropriate individuals to develop a 

proposal. Ask member societies to develop characteristics of excellence for 

individual disciplines. Review available curricula and models. Determine existing 

resources. 

Proposal 2: “Evolution Initiative” 

Context: Need to counteract efforts to remove evolution from K-12 curriculum 

standards. Need to educate public about evolution. Attack on evolution teaching 

challenges validity of scientific method. 

Desired/Potential Outcome or Result: Keep macroevolution/microevolution in Biology 

and Science curriculum, K-12. Keep strong focus on evolution in textbooks. Educate 

public and prevent replacement of term “evolution” with “change over time.” 
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Description: Organizational meeting at March AIBS 2000 meeting to develop plans 

for workshop and seek funding. Workshop to develop initiative. Targets of message: 

textbook publishers, PTA, school boards, teachers. Links with National Association 

of Biology Teachers, AIBS Education committee, Public Policy committee. Develop 

media strategies: TV commercial, program. Disseminate National Academy of 

Science/other information to targets and provide links to evolution website. 

Possible next steps: Request ideas from member societies. Seek funding. Gather 

information about current K-12 curriculum standards regarding evolution. Link with 

AIBS-Packard high school text review. 

Proposal 3: “Millennium Diversity Initiative” 

Context: Linder represented groups are not choosing a career path related to 

organismal biology. In an effort to increase the number of minorities considering a 

career related to organismal biology, the AIBS Millennium Diversity Initiative is 

proposed. 

Desired/Potential Outcome or Result: Provide exposure to scientific meetings where 

organismal biologists who can serve as role models are present. 

Description: Invite local, undergraduate, minority students to attend the March AIBS 

2000 program. Program ideas include: poster session attendance, behind the 

scenes at the Smithsonian, diversity mixer, career options presentation. 

Possible next steps: Determine details of program (number that can attend, cost.) 

Identify local advisors and students. Proposal preparation. 

Pat Parr, President of ASB 

High School Teachers Honored 

Outstanding primary and secondary public school teachers from the state of North 

Carolina were invited and attended the annual meeting in Wilmington in April, 1999. 

They were Beverly Cea, from Greensboro and Carolyn Elliott of Statesville. Beverly 

received the Outstanding Teacher award from the National Association of Biology 

Teachers. She was also named Teacher of the Year by the North Carolina Science 

Teachers Association. Carolyn, who teaches at Iredell High School, received the 

Distinguished Service to Science Education award from the state of North Carolina. 

Expenses for their attendance at the meeting were defrayed by the ASB Enrichment 

Fund. The Enrichment Fund will also pay for the attendance of outstanding public 

school science teachers at the 2000 meeting in Chattanooga, Tennessee. We hope 

this use of the Enrichment Fund to show appreciation for and to reach out to our 

colleagues in the teaching profession can continue. Contributions to the fund can be 

made at the meeting or can be send to Tim Atkinson, Treasurer of ASB. His address 

can be found in the front of this Bulletin. 
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PROGRAM of the 

61st ANNUAL MEETING of the 

ASSOCIATION OF SOUTHEASTERN BIOLOGISTS 

Hosted by 

UNIVERSITY OF TENNESSEE AT CHATTANOOGA 

at the 

Hilton Hotel 

and the 

University of Tennessee at Chattanooga Campus 

Chattanooga, Tennessee 

SOCIETIES MEETING WITH ASB IN WILMINGTON 

American Society of Ichthyologists and Herpetologists 
Southeastern Division (ASIH) 

Beta Beta Beta (BBB) 
Botanical Society of America, Southeastern Section (BSA) 

Ecological Society of America, Southeastern Chapter (ESH) 
Society of Wetland Scientists (SWS) 

South Atlanta Chapter 
Southeastern Fishes Council (SFC) 

Southern Appalachian Botanical Club (SABS) 



30 ASB Bulletin VOL. 47, NO. 2, APRIL, 2000 

ASB CANDIDATES FOR OFFICE - 2000 

The Nominating Committee, composed of Chair, Whit Gibbons, Mike Baranski and Don 

Shure has selected the following slate of nominees for the ASB offices to be filled in 
1999. Additional nominations will be received for the floor. Voting will take place in the 
annual business meeting at 11:30 AM, Friday, 7April, 2000. Please plan to attend. 

President Elect Robert Haynes 

Dwayne Wise 

Vice President Andy Ash 

Doug Rayner 

Secretary Terry Richardson 

Executive Committee Henry L. "Hank" Bart, 

Jeffrey D. Camper 

Frank A. Romano 

Kim Tolson 

The University of Alabama 

Tuscaloosa, Alabama 
Mississippi State University 

Starkeville, Mississippi 
The University of North Carolina at 

Pembroke, Pembroke, NC 

Wofford Colege 
Spartanburg, SC. 

The Univesity of North Alabama 

Florence, Alabama 
Jr. Tulane University 

New Orleans, Louisiana 
Francis Marion University 

Florence, South Carolina 
Jacksonville State University 

Jacksonville, Alabama 

University of Louisiana at Monroe 
Monroe, Louisiana 

Robert Haynes Dwayne Wise 
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PRESIDENT 

Robert R. Haynes - Dr. Haynes is Professor of Biological Sciences at the 

University of Alabama, Tuscaloosa, Alabama. He earned his B.S. in Botany from 

Louisiana Polytechnic Institute (Louisiana Tech University), his M. S. in Biology from 

the University of Southwestern Louisiana, and his Ph.D. in Botany from the Ohio 

State University. Haynes taught two years at Louisiana State University in 

Shreveport before moving to Alabama. His research interests are in the systematics 

of aquatic vascular plants. Techniques utilized for his research studies include 

morphology, phytogeography, ecology, cytology, and phtochemistry. Haynes has 

been an active member of ASB since 1977 and has served the Association in 

several capacities including, Vice President, member at large of the Executive 

Committee, and chairman of several committees. He currently is chairman of the 

Exhibitors and Patrons Committee. In addition, Haynes is a long time member of the 

International Association of Plant Taxonomists, American Society of Plant 

Taxonomy, Botanical Society of America, Linnean Society of London, and Southern 

Appalachian Botanical Society. Haynes has authored one book and more than 75 

publications in scientific journals. He has prepared one or more aquatic families for 

many floras, ranging from the American tropics to North American and Thailand. His 

research has been funded by several sources, but mostly by the National Science 

Foundation, from which he has received more than six grants. 

Dwayne A. Wise - Dr. Wise is Professor of Biological Sciences and Graduate 

Coordinator at Mississippi State University. A native of Tennessee, he attended the 

University of the South and David Lipscomb College before receiving the Master’s 

(1968) and Ph.D. degrees (1972) from Florida State University. He was a 

postdoctoral fellow at the University of Texas Health Science Center at Dallas and 

was a Temporary Instructor at Duke University. He has been a faculty member at 

MSU since 1979, where he teaches genetics, cell biology and botany. He is a 

member of the American Society for Cell Biology, the American Genetics 

Association, the Genetics Society of America, Sigma Xi, Phi Kappa Phi, is an 

honorary member of the Beta Beta Beta, and is a member of the American 

Association of University Professors and the Association of Southeastern Biologists. 

He has been a member of ASB since 1968. He served on the ASB Executive 

Committee from 1996 to 1999, is currently Vice President, and has been chair of the 

faculty award committee twice. His research interest is to understand chromosome 

structure and behavior, especially in living cells. This includes the mechanism of 

chromosome movement, ways in which chromosome structure and behavior may 

be approached experimentally and the analysis of meiosis in organisms with unusual 

modes of chromosome distribution. He has been a Visiting Professor in the 

Department of Cell Biology, Baylor College of Medicine, Houston, Texas and at the 

University of North Carolina at Chapel Hill. He was named Outstanding Faculty 

Member by the MSU Student Association in 1987, and the Margaret Y. Menzel 

Memorial Lecturer at the Boone Chromosome Conference in 1989. He received the 

ASB Faculty Research Award in 1991 and was the Goodman Visiting Scholar at 
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Peace College, Raleigh, NC in 1991. He has served on grant panels for the National 

Institutes of Health, the National Science Foundation, the International Human 

Frontier Science Program, the Italian Ministry of Science, the Charles A. and Anne 

Morrow Lindeberg Foundation, and the US-lsrael Binational Science Foundation. He 

has reviewed manuscripts for numerous professional journals and his research has 

been supported by the NIH, NSF, USDA, and NATO. 

VICE PRESIDENT 

Andrew N. Ash - Dr. Ash is a professor of Biology at the University of North Carolina 

at Pembroke. He received an undergraduate degree in biology from the Virginia 

Military Institute, a MS degree in plant ecology from North Carolina State University, 

and a Ph.D. in wildlife biology from the University of Toronto. His research has 

focused on the effects of forest management on Southern Appalachian salamanders. 

He is a member of the Ecological Society of America, ASB, the Southern 

Appalachian Botanical Society, and other organizations. Dr. Ash has served as 

Secretary/Treasurer of the southeastern chapter of the Ecological Society of 

America, and has served on the executive committee of ASB and as Secretary of 

ASB. He currently serves on the following committees: Lumber River State Park 

Citizen's Advisory Committee, NC State Parks Natural Heritage Advisory Committee 

and ASB Executive Committee. Dr. Ash is president of the Highlands Biological 

Foundation and serves of the Board of Scientific Advisers for the Highlands 

Biological Station. 

Douglas A. Rayner - Dr. Rayner is Associate Professor of Biology at Wofford 

College, Spartanburg, SC. He earned his B.S. in Zoology at the University of New 

Hampshire and his M.S. and Ph.D. in biology (botany and ecology emphasis) at the 

University of South Carolina. He worked for 12 years as Botanist and Inventory 

Coordinator for the S.C. Heritage Trust Program before coming to Wofford in 1989. 

His research interests are in the biology and ecology of rare and endangered plant 

species and in county-wide inventories for significant natural areas. He has authored 

or co-authored recovery plans for several endangered species for the U.S. Fish and 

Wildlife Service, and he regularly provides consultation on endangered plants for 

projects proposed by highway departments and county planning agencies. He has 

been an active member of ASB since 1977 and has served on many committees, 

most recently as Member-at-Large of the Executive Committee (1997-1999), 

Publications Committee (1997-1999), and Conservation Committee (1999-2000). He 

has been an active member of the Southern Appalachian Botanical Society since 

1971 and has served in a number of capacities, most recently as Editor of Castanea 

and Member-at-Large. He presently serves on the Scientific Advisory Committee of 

the S.C. Chapter of The Nature Conservancy (1977- present) and the Board of 

Directors of the Spartanburg Science Center (President 1992-1994). 
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SECRETARY 

Terry D. Richardson - Dr. Richardson is an associate professor in the Department 

of Biology at the University of North Alabama, Florence. He earned a B.S. in 

Professional Biology from the University of North Alabama, a M.S. in Aquatic Biology 

from the University of Alabama, and a Ph.D. in Zoology and Physiology from 

Louisiana State University. In 1990 he received an Oak Ridge Associated 

Universities Postdoctoral Fellowship, and he accepted his current position at the 

University of North Alabama in 1991. Dr. Richardson presently teaches nonmajors 

biology and upper division courses in Aquatic Ecology, General Ecology, and Animal 

Physiology. He also teaches a summer course in Marine Behavioral Ecology at the 

Dauphin Island Sea Laboratory, Dauphin Island, Alabama. He is currently director 

of the Center for Rare and/or Endangered Species Research. His research interests 

include population and production ecology of marine and freshwater mollusks and 

wetland invertebrates, and environmental influences on the behavior of marine 

invertebrates. He is a member of the Ecological Society of America, the North 

American Benthological Society, and Tri-Beta. He has served two years on each of 

the ASB Student Research and Poster Awards Committees and has chaired each 

of those committees. Dr. Richardson is completing three years as a Member-at- 

Large of the ASB Executive Committee and is currently vice-chair of the Patrons and 

Exhibitors Committee. 

EXECUTIVE COMMITTEE 

Henry L. "Hank" Bart, Jr. — Dr. Bart is Associate Professor of Ecology, Evolution 

and Organismal Biology at Tulane University and Director and Curator of Fishes of 

the Tulane Museum of Natural History. He is also Editor of Tulane Studies in Zoology 

and Botany and Occasional Papers Tulane University Museum of Natural History. 

He holds B.S. (1979) and M.S. (1981) degrees in biological sciences from the 

University of New Orleans, and a Ph.D. in Zoology from the University of Oklahoma 

(1985). He held faculty positions at the University of Illinois and Auburn University 

prior to joining the faculty at Tulane University in 1992. His research interests include 

ecology and systematics of streams fishes and aquatic salamanders. He is presently 

investigating long term organismal and community responses to environmental 

degradation in large rivers, and the special role specimens and data from natural 

history collections can play in understanding these responses. He has been an 

active member of ASB since 1989, attending meetings, giving papers, and chairing 

paper sessions. He served on the Women, Minorities and Persons with Disabilities 

Committee from 1997-1999, chairing the Committee in 1999. He is Local 

Arrangements Chair for the 2001 ASB meeting in New Orleans. 

Jeffrey D. Camper — Jeff is an associate professor in the Biology Department at 

Francis Marion University where he teaches genetics, evolutionary biology, 

herpetology, and field biology. He received his B.S. degree in Zoology from Southern 

Illinois University at Carbondale (1982), his M.A. in Biology from Drake University 



34 ASB Bulletin VOL. 47, NO. 2, APRIL, 2000 

(1985) and his Ph.D. in Wildlife and Fisheries Sciences (1990) from Texas A&M 

University. He was a postdoctoral research associate at Texas A&M University and 

taught at Austin College in Sherman, Texas before becoming a faculty member at 

FMU. His research interests include the conservation biology of amphibians and 

reptiles in coastal plain ecosystems and reptile ecology and systematics. Currently, 

he is working on the population biology of banded water snakes and cottonmouths, 

genetics of Pine Barrens treefrogs, and conducting faunal surveys of protected lands 

in northeastern South Carolina. He has also worked on the systematics and 

population genetics of snakes and fishes. He has been an active ASB member since 

1995. He is also a member of the American Society of Ichthyologists and 

Herpetologists, Herpetologists' League, National Center for Science Education, 

Sigma Xi, Society for the Study of Amphibians and Reptiles, and the South Carolina 

Academy of Science. 

Frank A. Romano - Dr. Romano is Professor of Biology at Jacksonville State 

University, Jacksonville, AL. He received his B.S. degree in Biology at Ohio 

University (1970) and his Ph.D. (1980) in invertebrate physiological ecology at 

Syracuse University. His research interests include the physiological ecology of 

freshwater and estuarine gastropods, and the distribution and ecology of tardigrades. 

Dr. Romano and his colleagues have received funding from several sources 

including NSF and NASA - EPSCoR. In addition he was awarded an NSF fellowship 

to study stressed streams. He has been an active member in ASB since 1986 and 

has served as a judge for best student papers and on the faculty research award 

committee. Dr. Romano is a member of the American Microscopical Society, the 

North American Benthological Society, and other professional societies. He currently 

serves as the Chair of the Biological Section of the Alabama Academy of Science. 

Kim Marie Tolson - Dr. Tolson is an associate professor and is currently serving as 

the Interim Head of the Department of Biology at the University of Louisiana at 

Monroe (formerly Northeast Louisiana University). Additionally, she holds the title of 

Adjunct Clinical Associate Professor at the University of Oklahoma. She received a 

B.S. in Wildlife Conservation and Management from Louisiana Tech University and 

a Ph.D. in Pharmacology/Toxicology from Northeast Louisiana University. Her 

research interests include vertebrate physiology and the management of both game 

and nongame animals. She is currently in the middle of a two year, cooperative 

study with the Louisiana Dept, of Wildlife and Fisheries to study the breeding biology 

of white-tail deer in northeast Louisiana. Dr. Tolson is a member of ASB, The Wildlife 

Society, Louisiana Academy of Sciences, and Sigma Xi. Kim Marie served as the 

Local Arrangements Chair for the 59th Annual ASB meeting in Monroe, LA, and is 

currently serving on the ASB Place of Meeting Committee. She serves on numerous 

department, college, and university committees. In addition, Kim Marie is active in 

local community service projects to benefil the Ronald McDonald House, the 

Adopt-A-School Program, and co-chairs the largest youth fishing tournament in the 

area. She is a very popular speaker for local civic clubs where she promotes biology, 

research, and the university experience. 
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GENERAL INFORMATION 

Registration: Registration information and the pre-registration form were published in 

the January 2000 issue of the ASB Bulletin. Pre-registrants may pick up their registration 
packet at the ASB registration desk. The registration desk will be located in the 
Convention Center Lobby on Wednesday April 5, from noon to 5:00 PM, Thursday April 

6, from 8:00 AM to 5:00 PM, and Friday April 7, from 8:00 AM to noon. Please bring the 

April 2000 ASB Bulletin containing the detailed program and abstracts to the meeting. 

Additional copies will be sold at the meeting registration desk for $5.00. The program 

(without abstracts) is also available at the web site (www.utc.edu/~eguthrie/ASB/). 

Please check the web site frequently for the latest meeting updates. For further 

information, please contact Beth Dodd, Division of Continuing Education, UTC, 

Chattanooga, Tennessee 37403 (423/755-4702). 

Ground Travel: A map of the Chattanooga area is printed in this bulletin. Various 
highways enter Chattanooga from all parts of the south. All entering highways converge 

on 1-24, which passes through the downtown area. The following directions will lead you 

to the Chattanooga Marriott and nearby hotels where guests are expected to register. 

♦ From Atlanta, take 1-75 N to 1-24 W to Highway 27 N, and exit at Martin Luther King Blvd. 

♦ From Knoxville, take 1-75 S to 1-24 W to Highway 27 N, and exit at Martin Luther King 

Blvd. 

♦ From Nashville, take 1-24 E to Highway 27 N, and exit at Martin Luther King Blvd. 

♦ From Birmingham, take 1-59 N to 1-24 E to Highway 27 N, and exit at Martin Luther King 

Blvd. 

Air Travel: Chattanooga Metropolitan Airport (423/855-2200 or 855-2551) is served by 

most major airlines. Although travel from the airport to your hotel is available in some 

cases, not all hotels offer it. If you are planning to travel into Chattanooga by air, please 

check with the hotel at which you have booked your room as to the accessibility of 

ground transportation. This is imperative since taxis are seldom on hand unless 

specifically requested. Car rental at the airport is readily available and all agencies 

furnish complete instructions and road maps of the city upon request. 

Parking and Local Transportation: Only those participants staying at the Marriott can 

park there; all others will have to pay on the basis of their duration. There are street 

parking lots, but finding a place to park may be problematic during working hours 

(Monday-Friday, 8:00 AM to 5:00 PM). If you are staying in a hotel in the downtown area, 

Chattanooga’s free electric shuttle service will take care of your transportation needs. 

Downtown shuttles run every five minutes from the Aquarium to the Chattanooga 

Choo-Choo/Holiday Inn with stops at the Marriott Hotel/Convention Center and at every 

hotel and every block in between. Most downtown hotels are near shuttle stops. 

Job Placement and Message Boards: Position notices and messages will be displayed 
near the meeting registration desk in the Convention Center Lobby. 
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Local Dining: Your registration package will contain a list of recommended restaurants 

in the downtown area. 

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

registration packets for those who have pre-registered for the events. Times and places 
for activities and meals are given in the program schedule in this bulletin and at the web 

site (www.utc.edu/~egutherie/ASB/). A limited number of tickets may be available at the 
registration desk for those who did not pre-register. 

Wednesday Evening Social: Relax with some popular band music from 8:30 to 10:30 

PM in the Convention Center's North Hall. A cash bar will be available. Exhibitors and 

Thursday poster presenters will be setting up in adjacent regions of the North Hall at this 

time. This will be a good way to unwind and meet people after your trip to Chattanooga. 

Thursday Evening “Splash” at the Tennessee Aquarium: The Thursday evening 

social will be held from 6:30 - 10:30 PM at the Tennessee Aquarium. Enjoy the strains 

of a blue grass band as you dine on barbecue fare, along with plenty of sides and treats. 
Beer, wine and assorted soft drinks will keep your thirst quenched. Stroll through the 

world's largest freshwater aquarium during the evening hours. Your walk will take you 

from the swift flowing Smoky Mountain streams to the Gulf of Mexico. Transportation will 

be provided by Chattanooga’s electric shuttles. Additional bus transportation will be 

provided by ASB. 

Friday Evening Banquet: The ASB Banquet will be preceded by a social hour from 6:00 

- 7:00 PM in the Marriott Hotel. A cash bar will be available. The ASB Banquet will be 
held from 7:00 - 9:00 PM in the newly remodeled Plaza Ballroom of the Marriott Hotel. 

A vegetarian entree will be available. An awards presentation will follow the banquet. 

The evening will conclude with the traditional speech by ASB's outgoing president. A 

cash bar will be available following the banquet for those that wish to continue to enjoy 

fellowship with colleagues. 

Field Trips: All field trips will depart from the Marriott parking lot. Field trips are detailed 

in the January issue of the ASB Bulletin and on the web site. The following 11 field trips 

will be coordinated by Hill Craddock: 

(1) Biodiversity Trip; (2) Urban Forest Trip; (3) Chattanooga Creek and Urban Ecology 

Trip; (4) Red Wolf Trip; (5) Bicycle Tour of Riverpark and Greenway; (6) Riverboat Tour 

of the Tennessee River Gorge; (7) Sequatchie Valley Institute Trip; (8) Lula Lake 

(Chestnut Tree Project) Trip; (9) Peregrine Falcon Nesting Site Trip; (10) Exotic Plants 

Trip; and (11) Scopes Monkey Trial Reenactment. 

Information Sources: For more detailed information about the meeting and host 
institution, please refer to the January 2000 issue of the ASB Bulletin and/or visit the 

meeting web site (www.utc.edu/~egutherie/ASB/). For comprehensive information on the 

Chattanooga area (attractions, accommodations, dining, shopping, etc.), see the 

Chattanooga Area Convention and Visitor’s Bureau web site 

(www.chattanoogacvb.com). 
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Downtown Chattanooga and Lookout Mountain 

Tennessee River Gorge 
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LOCAL ARRANGEMENT COMMITTEE (AREA CODE 423) 

Local Arrangements Chair . . . Mark Schorr. 755-4149 
Mark-Schorr@utc.edu 

Program Chair .Timothy Gaudin. 755-4163 

Timothy-Gaudin@utc.edu 

Beta Beta Beta Coordinator . . Barbara Walton. 755-4315 

Barbara-Walton@utc.edu 

Linda Collins . 755-4797 

Linda-Collins@utc.edu 

Audiovisual. Gene Van Horn. 755-4265 

Gene-VanHorn@utc.edu 

Commercial Exhibits and .... Ann Stapleton. 755-4397 
Corporate Sponsorships Ann-Stapleton@utc.edu 

Field Trips. Hill Craddock. 755-4643 

Hill-Craddock@utc.edu 

Robert Keller. 755-4794 

Robert-Keller@utc.edu 

Posters. Dawn Ford. 785-2247 

Dawn-Ford@utc.edu 

Gary Litchford . 757-1740 

Gary-Litchford@utc.edu 

Registration and Meeting .... Linda Collins . 755-4797 

Statistics Linda-Collins@utc.edu 

Beth Crawford Dodd . 
Beth-Dodd@utc.edu 

. 755-4702 

Social Arrangements . . . Barbara Walton. 
Barbara-Walton@utc.edu 

. 755-4315 

Southeastern Society of . . . 

Parasitologists 
. . George Benz. 

gwb@tennis.org 

. 785-4073 

Symposium/Workshops . . . 
Coordinator 

. . Henry Spratt . 

Henry-Spratt@utc.edu 

. 755-4383 

Transportation . . . . John Tucker. 
John-Tucker@utc.edu 

. 755-2316 

Ross Durham . 

Ross-Durham@utc.edu 

. 755-4320 

Volunteers . . . . Charles Nelson . 
Charles-Nelson@utc.edu 

. 755-4342 

Web Page. . . . Elizabeth Guthrie. 
Elizabeth-Guthrie@utc.edu 

. 755-4324 
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Host Institution/Department 
The University of Tennessee at Chattanooga 

Department of Biological and Environmental Sciences 
615 McCallie Avenue 

Chattanooga, TN 37403-2598 
423-755-4341 fax:423-785-2285 

Meeting Headquarters 
Chattanooga Marriott at the Convention Center 

2 Carter Place 
Chattanooga, TN 37402 

423-756-0002 fax: 423-265-8735 

Creation vs. Evolution -- 1960 Style 

The following resolution was passed at the annual meeting of the Association of 

Southeastern Biologists in 1960. Considering the action by the Kansas Board of 

Education and the subsequent discussion and protest, it seemed timely to reprint this 

resolution. 

WHEREAS the Association of Southeastern Biologists firmly believes that the truths 

of Science as well as rational attitudes of scientists should be as widely understood and 
appreciated as possible, and 

WHEREAS one hundred years after the publication of Darwin’s Origin of Species 
knowledge of the fact of evolution is being withheld by law or custom from students in 

many of our schools, and 

WHEREAS this concealment of a truth of science has been particularly notorious in 
our Southeastern region 

NOW THEREFORE BE IT RESOLVED that we, the members of the Association of 
Southeastern Biologists, publicly announce that 

1. We regard as a scientific fact the evolution of all living things, including mankind, 
from lower forms of life now extinct; 

2. We consider this fact an essential part of the body of biological knowledge; 

3. We urge the repeal of any law or ordinance or administrative ruling that prevents 
the fact of evolution from being taught in any school, especially schools or 

colleges in the Southeast; 

4. We support the efforts of our members and their colleagues in the Southeastern 

schools and colleges to present all the facts of biological science including 
evolution to their students, and 

BE IT FURTHER RESOLVED that the text of this resolution be released to the press, 

and that copies of it be sent to the Governors and Commissioners of Education of the 
several Southeastern states. 
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PLENARY SPEAKER 

Dr. JoAnn Burkholder 

Dr. JoAnn M. Burkholder is a Professor of Aquatic Botany and Marine Sciences at 

North Carolina State University, a Pew Fellow, and a Leopold Fellow. She obtained 

a Bachelor of Science degree in zoology from Iowa State University, a Master of 

Science in aquatic botany from the University of Rhode Island, and a Ph.D. in 

botanical limnology from Michigan State University. Dr. Burkholder's research over 

the past 25 years has emphasized the nutritional ecology of algae, dinoflagellates, 

and seagrasses, especially the effects of nutrient pollution on algal blooms and 

seagrass disappearance. She has authored ca. 70 peer-reviewed science 

publications emphasizing the impacts of nutrient pollution on freshwater, estuarine, 

and marine ecosystems. She also co-discovered the toxic dinoflagellate Pfiesteria, 

and has linked it to nutrient over-enrichment of estuaries in several peer-reviewed 

science publications. Dr. Burkholder has held policy-advising positions on the 

Governor-appointed North Carolina Coastal Futures Committee, and as Chair of the 

Habitat and Water Quality Committee on the North Carolina Marine Fisheries 

Commission. In addition, she served as science advisor on a governor-appointed 

Pfiesteria Commission in Maryland, and received an Admiral of the Chesapeake 

award from the governor for her assistance. She has received numerous awards for 

her research and environmental education efforts, most recently the Conservationist 

of the Year Award in Science from the National Wildlife Federation, and the Scientific 

Freedom and Responsibility Award from the American Association for the 

Advancement of Science. 
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PROGRAM SUMMARY 

All events will be held at the Chattanooga Marriott and the adjoining Chattanooga 

Convention & Trade Center unless otherwise specified. See floor plans for the 

Marriott and Convention Center in this issue. 

WEDNESDAY, APRIL 5 

Biodiversity Field Trip 

Registration, Convention Center Lobby 
Poster/Exhibit Set-Up, Convention Center, North Hall 

ASB Executive Committee Meeting, Marriott, EastAA/est 
SABS Council Meeting, Marriott, Signal Mountain Room 

SSP Executive Committee Meeting, Marriott, Plaza A 

Presidential Symposium, Southeastern Society of Parasitologists; 
“Parasitology 2000: One Eye on the Future, One Eye on the Past” 
Marriott, Plaza A 
George W. Benz - Moderator 5:00-7:30 PM 

ASB Wednesday Evening Social With Cash Bar, 
Convention Center, North Hall 8:30-10:30 PM 

8:00 AM-5:30 PM 

Noon-5:00 PM 

Noon-5:00 PM 

2:00-7:00 PM 

3:00-7:00 PM 

4:00-5:00 PM 

THURSDAY, APRIL 6 

ASB Past President’s Breakfast, 
Marriott, Signal Mountain Room 

Poster/Exhibit Set-Up, Convention Center, North Hall 

Slide Previewing, Marriott, Directors Room 
Registration, Convention Center Lobby 

ASB Plenary Session, Convention Center, John Ross A/B 
Welcome by UTC Chancellor Bill Stacy 
Announcements by Local Committee 
Plenary Lecture, Dr. JoAnn Burkholder 

Commercial Exhibits, Convention Center, North Hall 

7:00-8:30 AM 

7:00-10:30 AM 

7:00 AM-5:00 PM 

8:00 AM-5:00 PM 

8:30-10:00 AM 

10:30 AM-5:00 PM 

Symposium: “Sustainable Development and Urban Ecosystems” 
Convention Center, John Ross C 
James Frierson, Moderator 10:30 AM-Noon 

Morning Paper Sessions 

Plant Ecology I, Marriott, Plaza A 
Plant Ecology II, Marriott, Plaza B 

10:30 AM - Noon 

10:30 AM-Noon 
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Aquatic Ecology, Marriott, Plaza C 

Invertebrate Zoology, Marriott, East/West 
Parasitology, Convention Center, 

Chicakamauga/Nancy Ward Room 

Box Lunch, Convention Center, North Hall 

SWS Luncheon Meeting, Marriott, Ashley’s Restaurant 

Symposium: “Land Trusts as Agents of Conservation,” 
Convention Center, John Ross A 
James C. Brown, Moderator 

Workshop: “Careers in Biology,” 
Marriott, Signal Mountain Room 
Sponsored by the ASB Education Committee, 

Dwayne Wise, Moderator 

Workshop: “Still an issue for the new millennium, diversity 
among scientists: Do we need it? 
Marriott, Signal Mountain Room 
Sponsored by the ASB Committee on Women, 
Minorities, and the Disabled Lonette Edwards, Moderator 

Workshop: “Laboratory Safety in the Academic Setting,” 
Marriott, Lookout Mountain Room 
Catherine Newsome, Moderator 

Afternoon Paper Sessions 

Plant Ecology I, Convention Center, John Ross B 
Plant Ecology II, Convention Center, John Ross C 

Aquatic Ecology, Marriott, Plaza A 
Ichthyology, Marriott, Plaza B 
Parasitology, Marriott, Plaza C 

Herpetology, Marriott, East/West 
Teaching Biology, Marriott, EastAA/est 

Plant Systematics, Convention Center, 

Chicakamauga/Nancy Ward Room 
Genetics/lmmunology, Convention Center, Sequoyah Room 

BBB Field Trip to IMAX Theater, Departs from Marriott 

Herbarium Curator’s Meeting, Convention Center, 

Chicakamauga/Nancy Ward Room 
ASIH, SE Division Business Meeting, Marriott, Plaza B 

SFC Business Meeting, Marriott, Plaza B 

ASB Social, Thursday Evening “Splash” 

at the Tennessee Aquarium 

10:30 AM - Noon 

10:30 AM - Noon 

10:30 AM - Noon 

Noon-1:30 PM 

Noon-1:30 PM 

1:30-5:00 PM 

1:30-3:30 PM 

3:30-5:00 PM 

3:30-5:00 PM 

1:30-5:00 PM 

1:30-5:00 PM 

1:30-5:00 PM 

1:30-5:00 PM 

1:30-5:00 PM 

1:30-3:30 PM 

4:00-5:00 PM 

1:30-5:00 PM 

1:30-5:00 PM 

3:30-5:00 PM 

5:00-6:00 PM 

5:00-5:30 PM 

5:30-6:00 PM 

6:30-10:30 PM 
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FRIDAY, APRIL 7 

SABS/BSA, SE Section Breakfast/Business Meeting, 

Marriott, Kick’s Restaurant 

Slide Previewing, Marriott, Directors Room 

Registration, Convention Center, Lobby 

Commercial Exhibits, Convention Center, North Hall 

Beta Beta Beta 

Officers Meeting 

Judges Meeting 

Scrapbook Competition Convention Center, Sequoyah Room 

Symposium: “Invasive Exotic Pest Plants,” 
Convention Center, John Ross A 
Sponsored by the Southeast Exotic Pest Plant Council 
Dan Brown, Moderator 

Workshop: “Computer-based Human Physiology Laboratory,” 

UTC Campus (depart from Marriott, transportation provided) 

Linda Collins, Moderator 

Morning Paper Sessions 

Plant Ecology I, Convention Center, John Ross B 

Aquatic Ecology, Convention Center, John Ross C 

Plant Ecology II, Marriott, EastAA/est 

Microbiology, Marriott, Plaza A 

Conservation Biology/Ornithology/Mammalogy, 

Marriott, Plaza B 

Developmental Biology/Animal Physiology, Marriott, Plaza C 
Parasitology, Convention Center, 

Chicakamauga/Nancy Ward Room 

Beta Beta Beta Business Meeting, Marriott, Plaza B 

ASB Business Meeting and Election of Officers, 

Convention Center, John Ross B 

Box Lunch, Convention Center, North Hall 

Beta Beta Beta Luncheon at Big River Grill 
(Departs from Marriott) 1 

ESA, SE Chapter Luncheon/Business Meeting, 
Mariott, Ashley’s Restaurant 

SSP Luncheon/Business Meeting, 
Marriott, Kick’s Restaurant 

7:00-8:30 AM 

7:00 AM-5:00 PM 

8:00 AM-Noon 

8:00 AM-5:00 PM 

8:30-9:00 AM 

9:00-9:30 AM 

9:00-11:30 AM 

8:00-11:00 AM 

8:00-11:00 AM 

8:00-11:00 AM 

8:00-11:00 AM 

8:00-11:00 AM 

8:00-10:45 AM 

8:00-10:30 AM 

8:00-11:00 AM 

8:00-11:00 AM 

10:30-11:30 AM 

11:15-11:45 AM 

Noon-1:30 PM 

1:45 AM-1:15 PM 

Noon-1:30 PM 

Noon-1:30 PM 
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Symposium: “Species Restoration,” 
Convention Center, John Ross A 
Sponsored by the American Chestnut Foundation 
Hill Craddock, Moderator 

Workshop: “Teaching Biology: Online,” 
Marriott, Signal Mountain Room 
Sponsored by the ASB Education Committee 
John Aliff, Moderator 

Workshop: “Research on Wetlands, Bottomland Hardwoods, 
and Riparian Areas in the Southern United States: Status 
and Frontiers,” Marriott, Lookout Mountain Room 
Sponsored by the USDA Forest Service 

Southern Research Station 
Paul Hamel. Moderator 

Afternoon Paper Sessions 

Exotic Pest Plants, Convention Center, John Ross B 

Aquatic Ecology, Convention Center, John Ross C 
Plant Systematics, Convention Center, John Ross C 

Plant Ecology, Marriott, Plaza A 

Invertebrate Zoology, Marriott, Plaza B 

Herpetology, Marriott, Plaza C 
Ichthyology, Marriott, Plaza C 

Parasitology, Marriott, EastAA/est 
Beta Beta Beta, Convention Center, 

Chickamauga, Nancy Ward And Sequoyah Rooms 

ASB Social Hour, Cash Bar, Marriott, Mezzanine 

ASB Banquet and Awards, Mariott, Plaza A/B/C 
ASB Wind Down, Marriott, Mezzanine 

SATURDAY, APRIL 7 

ASB Executive Committee Meeting, Marriott, EastAA/est 

ASB Field Trips (Depart from Marriott) 
Chattanooga’s Urban Forest 
Chattanooga Creek and Urban Ecology 
Red Wolves at the Tennessee Wildlife Center 
Bicycle Tour of Chattanooga’s Riverpark and 

Greenway system 
Riverboat Tour of the Tennessee River Gorge 
Sequatchie Valley Institute 
The Chattanooga Chestnut Tree Project at Lula Lake 
Peregrine Falcon Nesting Site 
Exotic Plants in Natural Areas: Impacts and Management 
The Scopes Monkey Trial 

1:30-5:00 PM 

1:30-5:00 PM 

1:45-5:00 PM 

1:30-5:00 PM 

1:30-3:00 PM 
3:15-5:00 PM 

1:30-4:45 PM 

1:30-4:45 PM 

1:30-3:00 PM 
3:15-5:00 PM 

1:30-2:45 PM 

1:30-5:00 PM 

6:00-7:00 PM 

7:00-9:00 PM 

9:00-10:30 PM 

7:30-10:00 AM 

8:00-10:00 AM 
8:00 AM-Noon 
8:00 AM-Noon 

8:00 AM-Noon 
8:00 AM-Noon 
8:00 AM-Noon 
8:00 AM-Noon 
8:00 AM-Noon 
8:00 AM-Noon 

8:00 AM-2:00 PM 
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ASB PAPER AND POSTER SESSIONS 

THURSDAY, APRIL 6, 2000 

POSTERS - CONVENTION CENTER, NORTH HALL 

Posters displayed 10:30 AM-5 PM Thursday 
8:30 AM-4:30 PM Friday 

Presenters with posters 10-11:30 AM Thursday 
Dismantle posters by 5 PM Friday 

ANIMAL PHYSIOLOGY 

1. Porres, P.J. and D.S. Mallory. Department of Biology, Marshall University, 
Huntington, WV 25755 - Effect of inhibiting nitric oxide synthetase on the 

reproductive cycles of rats. 

2. Weldon, S.B. and D.S. Mallory. Department of Biological Sciences, Marshall 
University, Huntington, WV 25755 - Effect of forced running on fertility in rats. 

AQUATIC ECOLOGY 

3. Blue, T.E., W.B. Worthen, C. Cuddy, D.C. Haney, C.B. Anderson, and J. 
Wheeler. Biology Dept., Earth and Environmental Sciences Dept., and Chemistry 

Dept., Furman University, Greenville, SC 29613 - The abundance of Boyeria vinosa 
larvae in comparison to the physical and chemical properties of the Enoree River 

of South Carolina. 

4. Bonner, Lisa A., Patrick A. Myer and Joe R. Wolf. Peace College, Raleigh, N.C. 
27604 - Characterization of Crabtree Creek (Wake County, N.C.) using 

physicochemical, microbial, and biological indicators. 

5. WITHDRAWN 

6. Cordell, J., C. Holson, R. Kerstetter, M. Mitchell, S. Monheim, and E. Kitchen. 
Biology Dept, and Chemistry Dept., Furman University, Greenville, SC 29613, North 

Georgia College and State University, Dahlonega, GA 30597, and Mount Holyoke 
College, South Hadley, MA 01075 - The effects of land use patterns on bacterial 

populations II. Tributaries to the Enoree River, SC. 

7. Corn, Elizabeth, Rob Angus, and Ken Marion. Biology Department, University of 

Alabama at Birmingham - A bioassessment of tributaries in an increasingly 
urbanized watershed. 

8. Deaton, P. Raelynn. University of New Orleans - Effects of predation on habitat 

choice in two Lake Pontchartrain populations of the naked goby, Gobiosoma bosc. 
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9. Eakin, David A. and Bruce Allen. Dept, of Biological Sciences, Eastern Kentucky 
University, Richmond, KY 40475 and Missouri Botanical Garden, St Louis, MO 

63166-0299 - A nomenclatural note on Regmatodon , and a note on nomenclature. 

10. Faulkner, Samuel P. Delta State University, Cleveland, MS 38733 - Effects of 
salinity, aeration and nitrogen amendment on growth and vegetative morphology of 
Juncus roemerianus. 

11. Hileman, Sally and Bill Davin. Dept, of Biology, Berry College, Mount Berry, GA 

30149 - Annual changes in the spawning habits of striped bass (Morone saxatilis) 
in the Upper Coosa River System, Georgia. 

12. Holson, C., J. Cordell, R. Kerstetter, M. Mitchell, and S. Monheim. Biology Dept, 
and Chemistry Dept., Furman University, Greenville, SC 29613, North Georgia 
College and State University, Dahlonega, GA 30597, and 4Mount Holyoke College, 

South Hadley, MA 01075 - The effects of land use patterns on bacterial populations 
I. The Enoree River, SC. 

13. Mitchell, M., S. Monheim, D.C. Haney, W.B. Worthen, C.B. Andersen, and S. 
Wheeler. North Georgia College and State University, Dahlonega, GA 30597, 

Mount Holyoke College, South Hadley, MA 01075, Biology Dept., Earth and 
Environmental Sciences Dept., and Chemistry Dept., Furman University, Greenville, 
SC 29613 - Biological and chemical description of Enoree River (SC) tributaries: 
Effects of land use patterns on Rocky Creek, Gilder Creek, and Mountain Creek. 

14. Outz, R.C. and S. P. Faulkner. Delta StateUniversity, Cleveland, MS 38733 - 

Phytoremediation of arsenic by pennywort (Hydrocotyl ranunculoides ) and effects 
of phosphorus interaction. 

15. Peterson, Mark S., Bruce H. Comyns, Read Hendon, Pam A. Bond and Gary A. 
Duff. Department of Coastal Sciences, Institute of Marine Sciences, The University 
of Southern Mississippi, Ocean Springs, MS 39564 - Habitat use by early life- 
history stages of fishes and crustaceans along a changing estuarine landscape: 
differences between natural and altered shoreline sites. 

16. Ritchie, Jerry C. and Gregory W. McCarty. USDA-ARS Beltsville Agricultural 
Research Center, Beltsville, MD 20705 - Sediment deposition in an agricultural 

wetland. 

17. Tate, William B. and Stephen P. Vives. Georgia Southern University - Effect of pH 

on sunfish distribution in the Southeast coastal plain. 

18. Popham, D.J. and E.J. Chesney. University of New Orleans and the Louisiana 
Universities Marine Consortium - Recruitment patterns and age and growth of 

juvenile Florida Pompano (Trachinotus carolinus) in the surf zone of coastal 

Louisiana. 



50 ASB Bulletin VOL. 47, NO. 2, APRIL, 2000 

BIOPHYSICS 

19. Cariveau, Mickael J., Gerhard W. Kalmus, Qiying, Fang, and Xin-Hua Hu. 
Department of Biology and Department of Physics, East Carolina University, 
Greenville, NC 27858 - Porcine skin ablation using nanosecond laser pulses. 

DEVELOPMENTAL BIOLOGY 

20. Ball, E.N. and Karl H. Joplin. Dept. Biological Sciences, East Tennessee State 
University, Johnson City, TN 37614 - Ecdysone receptor expression in the 

regulation of diapause development in the flesh fly, Sarcophaga crassipalpis. 

21. Diehl, Walter J. Mississippi State University - Natural selection on the maternal 

patterning gene dorsal/rel and the divergence of protostomes and deuterostomes. 

22. Funderburk, Sarah F., Nadim Salman and Victoria L. Turgeon. South Carolina 

Governor’s School for Science and Mathematics, Hartsville, SC 29550 Depart, of 
Biology, Furman University, Greenville, SC 29613 - Chick motor neuron cell death 

during embryonic development is activated by agonists of the protease-activated 
receptor-1 (PAR-1) and not PAR-2. 

23. Kutay, Amy. Y., Mark J. Melancon, and David J. Hoffman Dept. Biological 

Sciences, Frostburg State Univ., Frostburg, MD 21532 and USGS Patuxent Wildlife 
Research Center, Laurel, MD 20708 - Nestling Tree Swallow PCB body burdens 
and their effects on reproduction and growth. 

GENETICS AND IMMUNOLOGY 

24. Coggin, Steven J. Department of Biology, Catawba College, Salisbury, NC 28144 
- The fractal geometry of virulence in Candida albicans. 

25. Fang, Feng, Daniel J. Prochaska, and Susan R. Barnum. Department of Botany, 

Miami University, Oxford, OH 45056 - The study of hsp16.6 gene regulation in the 
cyanobacterium, Synechocystis sp. PCC 6803. 

26. Long, Jeremy P. Maryville College, Maryville, TN 37804 - Investigation of regional 
use of prescription and non-prescription medications as well as natural remedies for 
allergy relief. 

27. Manou, Carrie, Erin Tindall, Rebecca Bennett, and Donald R. Bettler, Jr., 
Department of Biology, Berry College - The development of a strain identification 

technique using PCR on eggs isolated from populations of Morone saxitalis in North 
Georgia. 

28. Welborn, John R. and Stephen H. Wright. Dept. Biological Sciences, Mississippi 

State University, Mississippi State, MS 39762 and Department of Physiology, 
University of Arizona, Tucson, AZ 85724 - Peritubular transport of (-ketoglutarate 



PAPER AND POSTER SESSION 51 

characterized in single S2 segments and primary cultures of rabbit renal proximal 
tubules. 

HERPETOLOGY 

29. Dwyer, Colleen S., Deborah M. Epperson, and Ann M. (Uzee) O’Connell. 
Mississippi Natural Heritage Program, Camp Shelby Natural Survey Effects of land 
use, habitat structure, and soil type on gopher tortoise (Gopheruspolyphemus) 
populations at Camp Shelby Training Site, Camp Shelby, Mississippi. 

30. Ferrigan, Jan, James Howard, and Shannon Julian. Frostburg State University 

- The effects of three fungicides on larval survival, growth, and time to 
metamorphosis for wood frog (Rana sylvatica) and grey treefrog (Hyla chrysoscelis) 
tadpoles. 

31. Goodrich, Robert J., James H. Howard, Tim L. King, and Scott A. Smith. Dept, 
of Biology, Frostburg State Univ., Frostburg, MD 21532, USGS-BR.D Leetown 
Science Center, Kearneysville, WV 25430 and Wildlife and Heritage Div., Maryland 
DNR, Wye Mills, MD 21679 - Metapopulation structure and microsatellite DNA 

markers of bog turtles. 

32. Lindsay, Shane D., Jennifer L. Roberts, and Michael Dorcas. Department of 
Biology, Davidson College, Davidson, NC - Geographic variation in turtle 

populations in the Davidson, NC area. 

33. Pauley, Thomas K., Zachary Felix, Andrew Longenecker, Jayme Waldron, and 
Jessica Wooten. Dept, of Biological Sciences, Marshall University, Huntington, WV 

25755 - Nontarget impacts from insecticide applications and gypsy moth defoliation 

on terrestrial and aquatic salamanders. 

34. Rice, Aaron N., T. Luther Roberts, IV, and Michael E. Dorcas. Department of 

Biology, Davidson College, Davidson, NC - Heating and Cooling Rates in the 

eastern diamondback rattlesnakes (Crotalus adamanteurs). 
35. Roark, Andrew W. and Michael E. Dorcas. Department of Biology, Davidson 

College, Davidson, NC - Regional body temperature variation in corn snakes 
measured using temperature-sensitive passive integrated transponders. 

36. Waldron, Jayme L., W. Jeffrey Humphries, and Thomas K. Pauley. Department 

of Biological Sciences, Marshall University, Huntington, WV 25755 - Herpetofauna 

of the Bluestone National Scenic River, West Virginia. 

HUMAN PHYSIOLOGY 

37. Lynn, Robin. Maryville College, Maryville, TN 37804 - A comparison of the use of 
JOBST compression therapy and complex physical therapy in the treatment of lower 

extremity lymphedema. 
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ICHTHYOLOGY 

38. Guffey, Stanley Z. Division of Biology, The University of Tennessee, Knoxville, TN 

37996 - Persistence of native brook trout populations in Great Smoky Mountains 

National Park, after 35 years of stocking with northern derived hatchery strains. 

39. Love, Joseph W. and Bernard B. Rees. University of New Orleans - Effect of 
mass on the aquatic surface respiration and hypoxia tolerance of the gulf killifish, 

Fundulus grandis. 

40. Mitchell, Darren and Nicholas Ashbaugh. Department of Biology, Lambuth 

University, Jackson, TN 38301 - A preliminary investigation of the potential effects 

of differing land use practices on fish community structure in two streams of the 

Forked Deer River system, Madison County, TN. 

41. Piller, Kyle R., Jason A. Tipton, and Henry L. Bart Jr. Tulane University Museum 

of Natural History, Belle Chasse, LA 70037 - Status survey of the frecklebelly 
madtom, Noturus munitus, in the Pearl River drainage, Mississippi. 

INVERTEBRATE ZOOLOGY 

42. Bolt, Linda R. and Darrell Moore. Departments of Psychology and Biological 

Sciences, East Tennessee State University, Johnson City, TN 37614 - Acquisition 

of time learning in the honey bee. 

43. Eaton, Robert J. USDA Forest Service, Southern Research Station, Research 
Triangle Park, NC. - Effects of organic matter removal, compaction, and competition 

control on collembola populations. 

44. Farr, William J., Kristen K. Lenertz, and Jack W. Feminella. Department of 

Biological Sciences, Auburn University, AL 36849 - Seasonal and size variation in 

freshwater snails infected with trematodes. 

45. Lenertz, Kristin K., Jack W. Feminella, and Raymond P. Henry. Department of 

Biological Sciences, Auburn University, AL 36849 - Effects of a digenetic trematode 

parasite on feeding and reproduction of the snail Elimia flava (Lea). 

46. Lindfors, Heather, Sean Westmoreland, Matt Rowe, and J. Kenneth Shull. 
Appalachian State University - Alteration of female mating preference in female 
Drosophila melanogaster. 

47. Thompson, Kimberly N. and Darrell Moore. Department of Biological Sciences, 
East Tennessee State University, Johnson City, TN 37614 - Reallocation patterns 

of honey bee foragers in space and time. 
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MICROBIOLOGY 

48. Caughorn, Callie. Maryville College, Maryville, TN 37804 - The efficacy of 
individual and combined treatments of chlorine, lactic acid, and hydrogen 
peroxide/vinegar on reducing surface contaminants on strawberries. 

MYCOLOGY 

49. Westmoreland, Sean and S. Coleman McCleneghan. Biology Department, 
Appalachian State University, Boone, NC - 5 Macrofungal biodiversity of the 
Appalachian State Nature Preserve. 

PARASITOLOGY 

50. Campbell, Kimberly S., Jiaxiang Ji, and Lynn Soong. Department of Microbiology 

and Immunology, The University of Texas Medical Branch, Galveston, TX 77555 - 
Molecular and immunological characterization of Leishmania amazonensis antigens. 

51. Fernanders, Kenya and Isaure De Buron. Department of Biology, Converse 
College, Spartanburg SC 29302 - Hemolymph proteins of the isopod, Armadillidium 
vulgare parasitized by the acanthocephalan, Plagiorhynchus cylindraceus. 

52. Fiorillo, Riccardo and William F. Font. Department of Biological Sciences, 
Mississippi State University, Mississippi State, MS 39762, Department of Biological 

Sciences, Southeastern Louisiana University, Hammond, Louisiana, 70402 

-Temporal variability in the helminth community structure of the spotted sunfish 
Lepomis miniatus from an oligohaline estuary in Southeastern Louisiana. 

53. Khan, R.N. and G.G. Wynn. Department of Biology, Armstrong Atlantic State 

University, 11935 Abercorn Street, Savannah, GA, 31419 - Age of rat hosts may 
limit the distribution of the cestode Hymenolepis diminuta. [no abstract], 

54. Mecham, John A. and Jonathan Slaughter. Biology Department, Catawba 
College, Salisbury, NC 28144 - Immunostimulatory effects of murine interleukin-2 

and 12 on Schistosoma mansoni. 

55. Pirkle, Elizabeth A., Michael J. Yabsley, Charissa Dresden-Osborne, and Gayle 
Pittman Noblet. Department of Biological Sciences, Clemson University, Clemson, 

South Carolina 29634-0326 - Prevalence of Dirofilaria immitis and Dipetalonema 
reconditum in dogs at animal shelters in Upstate South Carolina, with a note on the 
emerging heartworm disease in cats. 

56. Siddiqui, Afzal A., Christy S. Stanley, and Steven L. Department of Internal 

Medicine, East Tennessee State University, Johnson City, TN, VA Medical Center, 
Mountain Home, TN and Texas Tech University Health Sciences Center, Amarillo, 
TX - Isolation and characterisation of antigens of Strongyloides stercoralis. 
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57. Spencer, Jennifer A., Michael J. Higginbotham, and Byron L. Blagburn. 
Department of Pathobiology, College of Veterinary Medicine, Auburn University, 
Alabama 36849 - Neospora caninum possesses superantigen activity that 

selectively expands murine T cell receptor V( 5-bearing lymphocytes. 

58. Steele, Edna Josef and Gayle Pittman Noblet. Department of Biology, Converse 
College, Spartanburg, South Carolina 29302-0006 and Department of Biological 

Sciences, Clemson University, Clemson, South Carolina 29634-0326 - 
Ultrastructural study of Leucocytozoon smithi development in black fly and turkey 

hosts. 

59. Yabsley, Michael J., Gayle Pittman Noblet, Ryan D. Whitmer, Malcom R. 
Powell, and Mario J. Grijalva. Department of Biological Sciences, Clemson 
University, Clemson, South Carolina 29634-0326, Tropical Disease Institute, 
Department of Biomedical Sciences, College of Osteopathic Medicine, Ohio 

University, Athens, Ohio 45701 and Division of Parasitic Diseases, National Center 
for Infectious Diseases, Centers for Disease Control and Prevention, Atlanta, 

Georgia 30341 - Use of the polymerase chain reaction (PCR) to detect 
Trypanosoma cruzi in hearts from North American wildlife reservoir hosts. 

PLANT ECOLOGY 

60. Alston, Teresita L. and Susan M. Columbia College, Columbia, SC - 

Ethnobotanical documentation of medicinal plants reported by the Alston and Daniel 
families on the southeastern coast of South Carolina. 

61. Baghai-Riding, Nina L. and Joseph N. Dibenedetto. Department of Biological 

Sciences, Delta State University, Cleveland, MS and Department of Geology, South 

Dakota School of Mines and Technology, Rapid City, SD - Unraveling the Remains 

of a New Dinosaur Coprolite from the Campanian Aguja Formation, Texas. 

62. Blum, Udo, Karen L. Staman, Laura J. Flint, and Steven R. Shafer. Dept, of 
Botany, North Carolina State University, Raleigh, NC 27695-7612 and Office of Risk 

Assessment and Cost-Benefit Analysis, USDA, 1400 Independence Ave. SW, Room 
5248-S, Washington, DC 20250-3811 - Induction and/or selection of phenolic 

acid-utilizing bulk-soil and rhizosphere bacteria and their influence on phenolic acid 
phytotoxicity. 

63. Cipollini, Martin, Eric Paulk, Kimberly Mink, Karen Vaughn, Tiffanny Fischer, 
Carrie Manous, and Donald Cipollini. Department of Biology, Berry College, 
Mount Berry, GA 30161 and Department of Biological Sciences, Wright State 
University, Dayton, OH 45435 - Effects of nitrogen supplementation on growth, 

reproduction, and secondary chemistry of leaves and fruits of Solanum carolinense 
L. 
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64. Cohen, Susan, Richard Braham, and Felipe Sanchez. USDA Forest Service, 
Southern Research Station, Research Triangle Park, NC and North Carolina State 
University, Department of Forestry, Raleigh, NC - Seedbank viability in disturbed 
longleaf pine sites. 

65. Estill, James C. and Mitch B. Cruzan. University of Tennessee, Knoxville - 
Phytogeography of rare southeastern endemics: a review of geographic trends and 
centers of endemism. 

66. Guisti, Stephanie, Beverly Collins and Tom Hinton. Savannah River Ecology 
Laboratory, Aiken, SC 29802 - Extended drawdown effects on a lakeshore 
propagule bank. 

67. Hermann, S.M., A. Raabe, J. Trusty and C. Chastain. Tall Timbers Research 
Station, Tallahassee, FL 32312 - Wiregrass seedling establishment under field 
conditions. 

68. May, Jeffrey D., Sarah Beth Burdette, Frank S. Gilliam, and Mary Beth Adams. 
Dept. Biological Sciences, Marshall University, Huntington, WV 25755 and USDA 
Forest Service, Parsons, WV 26287, USA - Foliar nitrogen dynamics of hardwoods 

in a nitrogen saturated watershed of the central Appalachians. 

69. Miller, Terry R., Jr., and Mark A. Basinger. Southern Illinois University at 
Carbondale - Structure and composition of a highly degraded oak-hickory old growth 

remnant in southern Illinois. 

70. Miller, Terry R., Jr., Susan Y. Emmert, Thomas H. O’Grady Johnson, and Philip 
A. Robertson. Dept. Plant Biology, Southern Illinois University, Carbondale, II 

62901 - Status report of state threatened herbaceous perennial Cimicifuga rubifolia 
Kearney (Ranunculaceae) in Illinois. 

71. Reynolds, Angela and Samuel P. Delta State University, Cleveland, MS 38733 - 
Relationship of arsenic in johnsongrass (Sorghum halapense ) to soil 

physicochemical characteristics of alluvial soils in northwestern Mississippi. 

72. Rodgers, H. Leroy and Frank P. Day. Dept, of Biological Sciences, Old Dominion 
University, Norfolk, VA 23529 - Application of minirhizotrons in the quantification of 
fine root dynamics in forested wetlands: special considerations for histic soil 

environments. 

73. Staman, Karen and Udo Blum. Dept, of Botany, North Carolina State University, 
Raleigh, NC 27695-7612 - Can changes in the rhizosphere bacterial populations 

provide evidence for phytotoxin transfer from the bulk soil to the root surface? 

74. Wiese, Eric and J. Hill Craddock. Department of Biological and Environmental 

Sciences, The University of Tennessee at Chattanooga, 615 McCallie Ave., 
Chattanooga, TN 37403 - Survey of surviving American chestnut (Castanea 
dentata) along the Appalachian Trail. 
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75. McCormick, Cheryl M. Institute of Ecology, The University of Georgia, Athens, 

Georgia, 30602 - Mapping invasive species from large-scale aerial photographs in 

Everglades National Park. 

PLANT PHYSIOLOGY AND SYSTEMATICS 

76. Chen, Dillion T., L. Frederick, R.L. Peterson and Tsahai Codner. Howard 

University - Anatomy of the rhizome of the carnivorous plant Sarracenia purpurea 
L. 

77. Deraimo, David, Amy Britt, and Jagan Valluri Division of Biological Sciences, 

Marshall University, Huntington, WV 25755. - Characterization of molecular 

responses in gravistimulated pea stems. 

78. Eakin, David A. and Bruce Allen. Dept, of Biological Sciences, Eastern Kentucky 
University, Richmond, KY 40475 and Missouri Botanical Garden, St Louis, MO 

63166-0299 - A nomenclatural note on Regmatodon , and a note on nomenclature. 

79. Glass, K. Andrew and John H. Graham. Department of Biology, Berry College, 
Mount Berry, GA 30149 - Fluctuating asymmetry and developmental noise during 
leaf expansion in the pumpkin Cucurbita pepo. 

80. WITHDRAWN 
TEACHING 

81. Kokkala, Irene and Donna A. Gessell. North Georgia College & State University 
- Writing Science: Reciprocal Learning across the Disciplines. 

Thursday, April 6, 2000 

Morning Paper Sessions 

Plant Ecology I - Marriott, Plaza A 

Presiding: Larry Zettler, Illinois College 

10:30 82. Kelly, Lisa, Thomas Wentworth, and Cavell Brownie. University of 

North Carolina at Pembroke and North Carolina State University - Scaling 

species dynamics in longleaf pine communities: effects of pine straw 
raking. 

10:45 83. Lhotka, John M. and James J. Zaczek. Department of Forestry, 

Southern Illinois University, Carbondale, IL 62901-4411 - The use of soil 

scarification to enhance oak regeneration: five year results. 
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11:00 84. 

11:15 85. 

11:30 86. 

11:45 87. 

Presiding: 

10:30 88. 

10:45 89. 

11:00 90. 

11:15 91. 

McDonald, Robert I., Robert K. Peet, and Dean L. Urban. Dept.Biology, 
University of North Carolina, Chapel Hill, NC 27599 and Nicholas School 
of the Environment, Duke University, Durham, NC 27708 - Causes of 

increased Acer rubrum dominance in Piedmont forests: a gap model 
approach. 

Moore, Patrick T. and James J. Zaczek. Department of Forestry, 

Southern Illinois University, Carbondale, IL 62901-4411 - Restoration of 
American chestnut: silvicultural guidelines for the central hardwood region. 

Rollins, Sally and Geoff Call. The Nature Conservancy, 50 Vantage 
Way, Suite 250, Nashville, TN 37228 and ACS Conservation, 1100 Kindel 
Dr., Arnold Air Force Base, TN 37389-1800 - Challenges in developing 
monitoring strategies for the federally threatened sunflower, Helianthus 
eggertii Small, in a highly managed landscape. 

Schauwecker, Timothy J. and Evan Weiher. Mississippi State 
University and University of Wisconsin - Eau Claire-Plant community 

response to fire, mowing and seeding at a blackland prairie restoration 
site in northeastern Mississippi. 

Plant Ecology II - Marriott, Plaza B 

Robert Atkinson, Christopher Newport University 

DeBerry, Jeffrey, Robert Belcher, Darren Loomis, Kristen Shacochis 
and Robert Atkinson. Department of Biology, Chemistry and 

Environmental Science, Christopher Newport University - Structural 
comparison of two mature Atlantic white cedar, Chamaecyparis thyoides 
wetlands. 

Crawford, Edward R. and Frank P. Day. Dept, of Biological Sciences, 
Old Dominion University, Norfolk, VA 23529 - Decomposition dynamics 
within restored and naturally regenerating Atlantic white cedar 

(Chamaecyparis thyoides) wetlands of the mid-Atlantic coastal plain. 

Morris, Ashley B., Gina Baucom, and Mitch Cruzan. University of 

Tennessee, Knoxville - Genetic variation in the soil seed bank of a 

threatened perennial cedar glade endemic, Astragalus bibullatus. 

Shacochis, Kristen, Jeffery Deberry, Robert Belcher, Darren Loomis, 
and R.B. Atkinson. Department of Biology, Chemistry, and 
Environmental Science, Christopher Newport University - Evaluation of 

Chamaecyparis thyoides restoration using weighted averages. 
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11:30 92. 

11:45 93. 

Presiding: 

10:30 94. 

10:45 95. 

11:00 96. 

11:15 97. 

11:30 98. 

11:45 99. 

Rodgers, H. Leroy and Frank P. Day. Dept, of Biological Sciences, Old 
Dominion University, Norfolk, VA 23529 - Fine root abundance and 

production in naturally-recovering and created Atlantic white cedar 

(Chamaecyparis thyoides) wetlands. 

Thompson, Greg, Robert Belcher, Pat Duttry, and R.B. Atkinson. 
Department of Biology, Chemistry, and Environmental Science, 
Christopher Newport University - Biogeochemistry of natural and restored 

Atlantic white cedar swamps: Implications for restoration. 

Aquatic Ecology - Marriott, Plaza C 

Gary P. Shaffer, Southeastern Louisiana University 

Siopsis, Maria. The Institute for Environmental Modeling, University of 
Tennessee, Knoxville - A model for Pseudo-nitzschia multiseries, a toxic 

algae species. 
Kalnins, Mark G., Gary J. Whiting, and Karen E. Yee. Christopher 

Newport University, Newport News, VA 23606 and Smithsonian 

Environmental Research Center, Edgewater, MD 21307 - Temperature 

relationship of seasonal methane emissions and soil methanogenesis 
potentials in a northern boreal fen. 

Hoffman, Jason. University of North Carolina at Asheville - Wetland 

mapping methodologies in western North Carolina using remote sensing 
data. 

Shaffer, Gary P., and John W. Day. Department of Biological Sciences, 

Southeastern Louisiana University, Hammond, LA 70402-0736, 

Department of Oceanography and Coastal Sciences and Coastal Ecology 

Institute, Louisiana State University, Baton Rouge, LA 70803 - Pattern and 
Process of Land Loss in the Louisiana Coastal Zone: An Analysis of 

Spatial and Temporal Patterns of Wetland Habitat Change. 

Willis, Jonathan M., Mark W. Hester, and Gary P. Shaffer Dept, of 

Biological Sciences, Southeastern Louisiana University, Hammond, La 
70401 - A mesocosm evaluation of a novel sediment source for wetland 
rehabilitation. 

Martin, Shannon B. and Gary P. Shaffer. Dept, of Biological Sciences, 

Southeastern Louisiana University, Hammond, LA 70402 - Saltwater 

intrusion, flooding and substrate type effects on the competition between 
three species of Sagittaria. 
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Invertebrate Zoology - Marriott, East/West 

Presiding: Ronald V. Dimock, Jr., Wake Forest University 

10:30 100. Williams, Ray S. and Jason Bulluck. Appalachian State University, 
Boone, N.C. - Tomato plants grown under different nutrient and clipping 
treatments affect the performance of the insect herbivore Manduca sexta. 

10:45 101. Baird, Alison F. and Darrell Moore. Department of Biological Sciences, 

East Tennessee State University, Johnson City, TN 37614 - Dynamics of 

honey bee timekeeping: individual forager contributions to a group 
response. 

11:00 102. Peterson, Jay A., Jay A. Yoder, and Diana Sammataro. Department of 
Biology, The Illinois College, Jacksonville, IL 62650 and Department of 
Entomology, The Pennsylvania State University, University Park, PA 

16802 - Moisture requirements of the honey bee parasitic mite, Varroa 
jacobsoni, and its potential for control through dehydration. 

11:15 103. Solomon, Sadie, Jill Bumgarner, and Ruth Ann Dewel. Dept, of 
Biology, Appalachian State University, Boone, NC 28608 - Early 
development of the notostracan, Triops longicaudatus: Correlation 

between external morphology and neuroanatomy. 

11:30 104. Dimock, Ronald V., Jr. Wake Forest University, Winston-Salem, NC - 

New perspectives on the gills and pallial organs of freshwater mussels.. 

11:45 105. Hix, Raymond, Donn Johnson, and John Bernhardt. University of 
Arkansas - Swimming behavior in an adult aquatic weevil, Lissorhoptrus 
oryzophilus. 

Parasitology - Convention Center, Chickamauga/Nancy Ward Room 

Presiding: Stephen S. Curran, Gult Coast Research Laboratory 

10:30 106. Hall, C.A. and R.T. Damian. Department of Biology, Berry College, 
Mount Berry, GA, and Department of Cellular Biology, Univ. of Georgia, 
Athens, GA - Adoptive Transfer of Skin Derived Dendritic Cells Confers 
Protection to Naive C57BI/6 Mice Upon Challenge With S. mansoni. 

10:45 107. Vincent, Amanda G. and William F. Font. SLU, Department of Biological 

Sciences, Hammond, LA 70402 - Prevalence and abundance of 

Camallanus cotti (Nematoda) and Bothriocephalus acheilognathi 
(Cestoda) from exotic poeciliid fishes in Hawai'i. 

11:00 108. Farley, Amy and Sharon Patton. University of Tennessee College of 
Veterinary Medicine, Knoxville, TN 37996 - Prevalence of Dirofilaria 
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immitis infection in pet cats in eastern Tennessee and associated risk 

factors. 

11:15 109. Boone, Emily J., Tim D. Sherman, Anne A. Boettcher, and Jack J. 
O’Brien. Dept, of Biological Sciences, University of South Alabama, 
Mobile, AL 36688 - Chemical cues present in soft-shell exoskeleton of 

crabs that enhance settlement of the parasitic castrator, Loxothylacus 
texanus (Rhizocephala: Sacculinidae). 

11:30 110. Walsh, Catherine P., David S. Lindsay, Anne M. Zajac, Robert B. 
Duncan, Jr., and Byron L. Blagburn. Dept. Biomedical Sciences and 
Pathobiology, Virginia Tech, Blacksburg, VA 24061 and Dept .of 

Pathobiology, Auburn University, AL 36849 - Experimental Neospora 
hughesi infections in mice. 

11:45 111. Barger, Mike and Gerald W. Esch. Wake Forest University - The effects 

of spatial heterogeneity on the richness and composition of the fish 

parasite community of Basin Creek, North Carolina. 

Thursday, April 6, 2000 

Afternoon Paper Sessions 

Plant Ecology I - Convention Center, John Ross B 

Presiding: James J. Zaczek, Southern Illinois University 

1:30 112. Megonigal, Patrick, Anne Marsh, and Bert Drake. George Mason 
University, Fairfax, VA 22030 and Smithsonian Environmental Research 

Center, Edgewater, MD 21037 - Rising C02 and Long-term Carbon 
Storage in Terrestrial Ecosystems: an Empirical Carbon Budget. 

1:45 113. Cannella, John A., Sharon Hermann, and Tonya Van Hook. Tall 

Timbers Research Station, Tallahassee, FL 32312 - The blazing stars 

(Liatris sp.) under fire. 

2:00 114. Al-Hamdani, Safaa. Jacksonville State University, Jacksonville, AL - 

Salvinia is a victimized plant in its new ecosystem 

2:15 115. Horn, Charles N. and A.J. Franz. Newberry College and South Carolina 

Governors School for Science and Mathematics - A statistical analysis of 
flood plain community structure within the piedmont of South Carolina 

using importance values. 
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2:30 116. Bird, Claire and S. Coleman McCleneghan. Dept. Biology, Appalachian 
State University, Boone, NC 28608 - Initial comparison of ectomycorrhizal 
hypogeous fungi in spruce-fir and northern hardwood on Roan Mountain 
(NC/TN). 

2:45 117. Lynch, M. Kathleen, James S. Fralish, and James J. Zaczek. 
Department of Forestry, Southern Illinois University, Carbondale, IL 62901 
- Study of forest succession pattern and rate at Land Between The Lakes, 
Kentucky and Tennessee. 

3:00 Break 

3:15 118. Zaczek, James S., John W. Groninger, and Jerry W. Van Sambeek. 
Department of Forestry, Southern Illinois University, Carbondale, IL 
62901-4411 and North Central Forest Experiment Station, 202 

Anheuser-Busch Natural Resources Building, University of 

Missouri-Columbia, Columbia, MO 65211-7260 - Sixty-five Years of 
Change in a Protected Old-Growth Hardwood Forest in Southern Illinois. 

3:30 119. Winstead, Joe E. and Michael E. Held. Department of Biological and 
Environmental Sciences, Morehead State University, Morehead, KY 
40351 and Department of Biology, Saint Peter’s College, Jersey City, NJ 
07306 - Post logging succession of a mixed mesophytic stand of the 

Cumberland Plateau of Kentucky. 

3:45 120. Slapcinsky, Jodi L., Doria R. Gordon, and Greg S. Seamon. The 

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

The Nature Conservancy, P.O. Box 393, Bristol, FL 32321 - The influence 
of fire and competition on seedlings of Conradina glabra, a northwest 

Florida endemic. 

4:00 121. Langley, Susan K., Cecil C. Frost, John E. Fels, and Thomas R. 
Wentworth. Dept, of Botany, North Carolina State University, Raleigh, NC 
27695-7612 and N.C. Plant Conservation Program, P.O. Box 27647, 

Raleigh, NC 27611 - Landscape fire ecology: defining fire compartments 

and a topographic index of fire probability. 

4:15 122. Mahady, Scott J., Scott B. Franklin, and Beverly S. Collins. 
Department of Biology, University of Memphis, Memphis, TN 38152 and 
Savanna River Ecology Lab, Aiken, SC 29802 - The influence of 

disturbance on the successional pattern of an old field. 

4:30 123. Baucom, Regina, James Estill, and Mitch Cruzan. University of 

Tennessee, Knoxville - The effect of corporate logging on genetic diversity 

of Acer saccharum. 
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4:45 124. Allen, Bruce P. and Rebecca R. Sharitz. Savannah River Ecology 
Laboratory - How has Hurricane Hugo influenced forest composition and 

succession in an old-growth floodplain forest? 

Plant Ecology II - Convention Center, John Ross C 

Presiding: David A. Frartcko, Miami University 

1:30 125. Estill, James C. and Mitch B. Cruzan. University of Tennessee, 
Knoxville - The utility of intraspecific phylogeography in determining the 

biogeographical history of endemic species: A case study in two Southern 

Appalachian endemics. 

1:45 126. DeSelm, Hal R. Department of Botany, University of Tennessee, 

Knoxville 37996-1100 - Another look at the vegetation of the Cumberland 

Plateau of Tennessee. 

2:00 127. Morris, Ashley and Mitch Cruzan. University of Tennessee, Knoxville - 
Reproductive strategies in Fagus grandifolia at different elevations in 

Great Smoky Mountains National Park. 

2:15 128. Kane, Jeffrey M. and Sharon Hermann. Tall Timbers Research Station 

- Influence of Canopy Openness on Trillium underwoodii in an Old-Growth 
Forest.. 

2:30 129. Greenhut, Scott H. and David K. Smith. The University of Tennessee, 

Knoxville - The effect of elevation on bryophyte species richness and 
community composition in the Great Smoky Mountains National Park. 

2:45 130. Cooper, Aaron R., Larissa Knebel, and J. Dan Pittillo. Dept, of Biology, 

Western Carolina University, Cullowhee, NC 28723 - Hemlock (Tsuga 
canadensis) communities, Great Smoky Mountains: 63 years after 1935 
sampling. 

3:00 Break 

3:15 131. Stewart, Scott L., Lawrence W. Zettler, Marlin L. Bowles, and Karl 
Jacobs. Dept, of Biology, The, Jacksonville, IL 62650, The Morton 
Arboretum, Lisle, IL 60532 - Refining the technique of symbiotic seed 

germination on a Federal-threatened orchid, Platanthera leucophaea 
(Nuttall) Lindley. 

3:30 132. Brooks, Melissa M. and Lawrence W. Zettler. Department of Biology, 

The Illinois College, Jacksonville, IL 62650 - Symbiotic seed germiantion 
of the Northern Oval Ladies’ - tresses, Spiranthes ovalis Lindley var. 
erostellata Catling (Orchidaceae). 
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3:45 133. 

4:00 134. 

4:15 135. 

4:30 136. 

4:45 137. 

Presiding: 

1:30 138. 

1:45 139. 

2:00 140. 

2:15 141. 

Roberts, Stephanie M., Kenneth Wilson, and David Francko. Dept, of 
Botany, Miami University, Oxford, OH 45056 - Screening for Cold 
Tolerance in Bell Peppers (Capsicum annum). 

Francko, David A. and Sarah Wilhoite. Dept, of Botany, Miami 
University, Oxford, OH 45056 - Cultivation of cold-hardy palms in SW 
Ohio under differing microclimatic regimes. 

Wilhoite, Sarah L, Alison Boutin, Katie Kettler, Kenneth Wilson, and 
David Francko. Dept, of Botany, Miami University, Oxford, OH 45056. - 
Propagation of Sabal palmetto (cabbage palm) via embryogenic tissue 
culture. 

Kettler, Katie E., Alison Boutin, Sarah Wilhoite, Kenneth Wilson, and 
David Francko. Dept, of Botany, Miami University, Oxford, OH 45056 - 

Tissue culture propagation of Sabal minor (dwarf palmetto) and Sabal 
minor var. ‘Louisiana’ (bluestem palmetto). 

Boutin, Alison L., Katie E. Kettler, Sarah L. Wilhoite, Kenneth G. 
Wilson, and David A. Francko. Dept, of Botany, Miami University, 

Oxford, OH 45056 - Tissue culture of Trachycarpus fortunei (Chinese 
windmill palm) and Trachycarpus takil (Himalayan windmill palm): Effect 

of PAL inhibitor. 

Aquatic Ecology - Marriott, Plaza A 

Robert P. Creed, Appalachian State University 

Gilbert, Jonathan, Frank A. Romano, and George R. Cline. Biology 
Dept., Jacksonville State University, Jacksonville, AL -The relationship of 

ghost crab, Oycpode quadrata, burrow diameter to distance from the 
debris tide line. 

Bone-Strickland, Samantha, Terry Richardson and Frank Romano. 
Jacksonville State University, Jacksonville, AL 36265 and University of 
North Alabama, Florence, AL 35632 - The aestivation ecology of a 

prosobranch snail, Viviparus georgianus. 

Evans, Ryan and Paul D. Johnson. Dept, of Biological and 
Environmental Sciences, Univ. of Tennessee at Chattanooga, 

Chattanooga, TN 37403 and Southeast Aquatic Research Institute Field 
Headquarters, Cohutta, GA 30710 - Rediscovery of four freshwater 

mollusks endemic to the upper Alabama River system. 

Cherry, Robert P. and Robert P. Creed. National Park Service and 
Appalachian State University - Land use impacts on leaf processing and 

macroinvertebrate communities in a southern Appalachian stream. 
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2:30 142. K. Fortino and Robert P. Creed Jr. Department of Biology, Appalachian 
State University, Boone, NC. - Crayfish distributions and predatory fish: 

is there a connection? 

2:45 143. Helms, Brian S. and Robert P. Creed. Appalachian State University - 

Is a crayfish a crayfish? Benthic philosophical meanderings. 

3:00 Break 

3:15 144. Barnett, Kirk, Michael Little, and Donald Tarter. Dept, of Biological 

Sciences, Marshall University, Huntington, WV 25755 - Preliminary 

observations on the isozyme patterns and morphometries of Gambusia 
sp. in the Green Bottom Wildlife Management Area, West Virginia. 

3:30 145. Bowen, William C., Brian D. Faulkner, Dan A. Cincotta, Kirk G. 
Barnett, and Donald C. Tarter. Department of Biological Sciences, 

Marshall University, Huntington, WV 25755 and West Virginia Department 
of Natural Resources, Elkins, WV 26241 - A baseline genetic study of the 

Redside Dace, Clinostomus elongatus, in West Virginia. 

3:45 146. Crews, Evan and Mark Schorr. Dept, of Biological and Environmental 
Sciences, University of Tennessee at Chattanooga, Chattanooga, TN 
73403 - Evaluation of electrofishing methodologies for estimating fish 

species richness in Ridge and Valley streams in Chattanooga, 

Tennessee. 

4:00 147. Hawkes, James, Erich Emery, and Donald Tarter. Dept. Biological 

Sciences, Marshall University, Huntington, WV 25755, and Ohio River 
Valley Sanitation Commission, Cincinnati, OH 45228 - Habitat utilization 

of fish species on the Ohio River: Preliminary development of a 
multi-metric habitat index. 

4:15 148. Lowman, Benjamin, Erich Emery, and Donald Tarter. Ohio River Valley 

Water Sanitation Commission (ORSANCO), Cincinnati, OH and 

Department of Biological Sciences, Marshall University, Huntington, WV 

25755 - Changes among Ohio River fish populations due to habitat 
conditions created by water quality improvement and high-lift dams. 

4:30 149. Morgan, Jason A., Donald C. Tarter, and Janet L. Clayton. Department 
of Biological Sciences, Marshall University, Huntington, WV 25755 and 
West Virginia Department of Natural Resources, Elkins, WV 26241 - Food 
habits of Salmo trutta and Salvalinus fontinalis in relation to seasonal 

changes and mitigative liming effects in Dogway fork of the Cranberry 
River, West Virginia. 

4:45 150. Lovelock, Cynthia M. The Institute for Environmental Modeling, 

University of Tennessee, Knoxville - Dynamics of a sockeye salmon 
population model. 
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Ichthyology - Marriott, Plaza B 

Presiding: David Eisenhour, Morehead State University 

1:30 151. Tipton, Jason A., Kyle R. Piller, and Henry L. Bart, Jr. Tulane 
University - The relationship of darter distribution to geomorphic changes 
in the Pearl River, MS. 

1:45 152. Thomas, Matthew R. and Patrick A. Ceas. Department of Biological 

Sciences, Eastern Kentucky University, Richmond, KY 40475 - 
Morphological differentiation of the northern madtom, Noturus stigmosus, 
and the mountain madtom, Noturus eleutherus . 

2:00 153. Powers, Steven L. and Patrick A. Ceas. University of Alabama and 
Eastern Kentucky University - Ichthyofauna and biogeography of Russell 

Fork (Big Sandy River - Ohio River). 

2:15 154. Kuhajda, Bernard R. and Richard L. Mayden. Dept. Biological Sciences, 
University of Alabama, Tuscaloosa, AL 35487 - Status survey of the 
blueface darter, Etheostoma sp. cf. zonistium, in Bear Creek and Hubbard 
Creek in Alabama. 

2:30 155. Hoar, Cara C. and Werner Wieland. Dept, of Biological Sciences, Mary 
Washington College, Fredericksburg, VA 22401 - Occurrence of 

Etheostoma fusiforme in the York River basin of Virginia. 

2:45 156. Eisenhour, David J. and Lynn V. Eisenhour. Morehead State University, 

Morehead, KY 40351 and Rowan County Senior High School, Morehead, 
KY 40351 - Geographic variation in morphology of the Notropis rubellus 
complex in Kentucky and Tennessee. 

3:00 Break 

3:15 157. Schoolcraft, Anne, Donald C. Tarter, and Dan Cincotta. Department of 
Biological Sciences, Marshall University, Huntington, WV 25755 and West 

Virginia Department of Natural Resources, Elkins, WV 26241 - 
Reproductive biology of the candy darter, Etheostoma osburni, in the 
Cherry Run, West Virginia, with an analysis of mitochondrial DNA. 

3:30 158. Roe, Kevin J., Phillip M. Harris, and Richard L. Mayden. Dept, of 
Biological Sciences, University of Alabama, Tuscaloosa, AL 35487 - 
Phylogenetic relationships of sunfishes and basses, Family 
Centrarchidae, as evidenced by the mitochondrial cytochrome b gene. 

3:45 159. Piller, Kyle R. Tulane University Museum of Natural History, Belle 
Chasse, LA, 70037 - Molecular systematics of the Etheostoma 
blennioides complex (Teleostomi: Percidae). 
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4:00 160. 

4:15 161. 

4:30 162. 

4:45 163. 

Presiding: 

1:30 164. 

1:45 165. 

2:00 166. 

2:15 167. 

Neely, David A. Biodiversity and Systematics, University of Alabama - 
Morphological analysis of the Cottus carolinae infernatis complex. 

Guffey, Stanley Z. Division of Biology, The University of Tennessee, 
Knoxville, TN 37996 - Identification of two evolutionarily significant units 

of brook trout. 

Grady, James M., Curtis R. Young, Fred C. Rohde, and Joseph M. 
Quattro. Dept, of Biol. Sci., Univ. of New Orleans, Dept, of Biol. Sci., Univ. 

of South Carolina, North Carolina Div. of Marine Fisheries, and Dept, of 

Biol. Sci., Marine Sci. Program, and School of the Environment, Univ. of 
South Carolina - MtDNA relationships and origin of two Lake Waccamaw 

endemic fishes, Fundulus waccamensis and the lake broadtail madtom. 

Foster, Steven W. and Charles C. Somerville. Dept. Biological 

Sciences, Marshall University, Huntington, WV 25755 - Determining the 

phylogenetic relationships between the northern pike (Esox lucius), the 
muskellunge (Esox masquinongy), and the silver pike. 

Parasitology - Marriott, Plaza C 

Reginald Blaylock, Gulf Coast Research Laboratory 

Bullard, Stephen A., Robin M. Overstreet, and Jeffrey S. Braswell. 
The University of Southern Mississippi, Ocean Springs, MS 39566 and 
Dupont, Chattanooga, Tennessee 37415. - Tegumental spines of blood 
flukes (Sanguinicolidae) from the heart of requiem sharks 

(Carcharhinidae) and drums (Sciaenidae). 

Yabsley, Michael J., Gayle Pittman Noblet, and Oscar J. Pung. Dept, 

of Biological Sciences, Clemson University, Clemson, South Carolina 

29634-0326 and Department of Biology and Institute for Arthropodology 

and Parasitology, Georgia Southern University, Statesboro, Georgia 
30460-8042 - Sensitivity and comparability of two serological tests for 

detection of Trypanosoma cruzi infection in raccoons. 

Dredsen-Osborne, Charissa, Kenneth A. Voss, Charles W. Bacon, 
and Gayle Pittman Noblet. Dept, of Biological Sciences, Clemson 
University, Clemson, SC 29634-0326 and Russell Research Center, 

ARS-USDA, Athens, GA 30613 - Reduced parasitemia and altered nitric 
oxide (NO) production patterns in Trypanosoma cruz/'-infected BALB/c 

mice exposed to fumonisins. 

Eastman, S. and S.G. Kayes. Structural and Cellular Biology, University 

of South Alabama, Mobile, AL 36688 - Seroprevalence of Toxocara canis 
in asthmatics and non-asthmatics. 
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2:30 168. Riggs, Laura M., Charles T. Faulkner, Eric Davis, and Sharon Patton. 
University of Tennessee College of Veterinary Medicine, Knoxville, TN 
37996 - Parasitism in dogs in the Peten region of Guatemala. 

2:45 169. Lai, Deborah M. and Edwin Rowland. Ohio University - Differential 
expression of genes during in vitro infection with Trypanosoma cruzi. 

3:00 

3:15 

Break 

170. Lindsey, Dawn M., Alana Anderson, Charles Faulkner, C. Shane 
Mayes, Teresa Nichols, and Sharon Patton. University of Tennessee 

College of Veterinary Medicine, Knoxville, TN 37996 - Evaluation of 

anthelmintic compounds for control of parasites in goats. 

3:30 171. Anderson, Alana, Charles T. Faulkner, C. Shane Mayes, Dawn 
Lindsey, Teresa Nichols, and Sharon Patton. University of Tennessee 

College of Veterinary Medicine, Knoxville, TN 37996 - Evaluation of 
Doramectin for treatment of trichostrongylid parasites in East Tennessee 
goats. 

3:45 172. Smedley, Kristy, Richard Heard, and Robin Overstreet. Gulf Coast 

Research Laboratory, The University of Southern Mississippi - Alternative 
life history patterns in Monorchiidae (Digenea). 

4:00 173. Witherow, Allison K., Jennifer A. Spencer, Christine C. Dykstra, Amy 
J. Nichols, and Byron L. Blagburn. Department of Pathobiology, College 
of Veterinary Medicine, Auburn University, Alabama 36849 - 

Differentiation of Neospora spp. and Sarcocystis spp. by Random 
Amplified Polymorphic DNA-Polymerase Chain Reaction. 

4:15 174. Steelman, Brandon N. and Vincent A. Connors. University of South 
Carolina-Spartanburg - Chemoattractant effect of recombinant-human 

lnterleukin-1 beta on embryonic Biomphalaria glabrata cells. 

4:30 175. Bogitsh, B.J., J.P. Dalton, and P.J. Brindley. Dept. Biology, Vanderbilt 

University, Nashville, TN 37235, School of Biological Sciences, Dublin City 
University, Ireland, and Dept. Tropical Medicine, Tulane University, New 

Orleans, LA 70112 - Immunolocalization of recombinant cathepsin LI and 
cathepsin L2 in Schistosoma mansoni. 

4:45 176. Williams, Carla L., Catherine B. Carlson, Anne M. Zajac, and David S. 
Lindsay. Dept. Biomedical Sciences and Pathobiology, Virginia Tech, 
Blacksburg, VA 24061 - Modification of the direct agglutination test to 

detect antibodies to Neospora caninum in animals. 
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Presiding: 

1:30 177 

1:45 178. 

2:00 179. 

2:15 180. 

2:30 181. 

2:45 182. 

3:00 183. 

3:15 184. 

3:30 185. 

Herpetology - Marriott, East/West 

Jeffrey D. Corser, Great Smokey Mountains National Park 

. Blackwell, Eric A., Ken R. Marion, and George R. Cline. Biology 
Dept., University of Alabama at Birmingham, Birmingham, AL 

35294-1170 and Biology Dept., Jacksonville State University, 
Jacksonville, AL 36265 - Population size estimate for a southern 

population of the spotted salamander, Ambystoma maculatum. 

Bowles, Richard S. and Larry Wilson. Emory University and 

Fernbank Science Center - Population study of the Hellbender 

(Cryptobranchus alleganiensis) in the southeastern United States. 

Corser, Jeffrey D. USGS-BRD Twin Creeks Resource Center, Great 

Smoky Mountains National Park - Metapopulation dynamics explain the 
positive correlation between distribution and abundance in an 

endangered salamander. 

Longenecker, Andrew and Thomas K. Pauley. Dept, of Biological 
Sciences, Marshall University, Huntington, WV 25755 - Life history of 
the cave salamander, Eurycea lucifuga, in West Virginia. 

Raimondo, Sandra and Thomas K. Pauley. Dept, of Biological 
Sciences, Marshall University, Huntington, WV 25755 - Feeding niche 
overlaps in Plethodontid salamanders based on prey item and size, 

habitat, circadian and circannual habits. 

Waldron, Jayme and Thomas K. Pauley. Dept, of Biological 
Sciences, Marshall University, Huntington, WV 25755 - Aspects of the 
ecology of the green salamander, Aneides aeneus, in isolated boulders 

in West Virginia.. 

Beck, Michelle L., Matthew P. Rowe, and R. Wayne Van Devender. 
Dept, of Biology, Appalachian State University, Boone, NC 28608 - 

Defensive escalation in pitvipers: the effects of ecdysis and feeding. 

Carter, Jacqueline, George Cline, James Rayburn, and Roger 
Sauterer. Jacksonville State University. Jacksonville, AL 36265 - A 

Survey of sexual dimorphism of Terrapene Carolina and four of Its 
subspecies. 

Dinkelacker, Stephen A., Thomas P. Wilson, and James H. Howard. 
Dept, of Biology, Frostburg State University, Frostburg, MD 21532 USA 

and Dept, of Biology, George Mason Univ. Fairfax, VA, 22030 - A bog 
turtle population in decline?-population characteristics. 
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Teaching Biology - Marriott, East/West 

Presiding: David A. Eakin, Eastern Kentucky University 

4:00 186 Eakin, David A. and Janet Collins. Dept, of Biological Sciences and 

Dept, of Continuing Education, Allied Health and Nursing, Eastern 
Kentucky University, Richmond, KY 40475 - Science education and 
aging: a biological mandate. 

4:15 187. Cline, George R., Frank A. Romano, III, Jack O’Brien, and Michel 
Boudrias. Jacksonville State University, Jacksonville, AL, University of 
South Alabama, Mobile, AL, University of San Diego, San Diego, CA. - A 
simple optimal foraging lab for ecology and marine biology. 

4:30 188. Odom, C. Brian. Department of Biology, Wingate University - A simple 
laboratory exercise on the scientific method using statistical analysis to 
confirm a hypothesis. 

4:45 189. Haney, D.C., W.B. Worthen, C.B. Andersen, K.A. Sargent, and J. 
Wheeler. Biology Dept., Earth and Environmental Sciences Dept., and 
Chemistry Dept., Furman University, Greenville, SC 29613 - 
Interdisciplinary teaching using a watershed research program. 

Plant Systematics - Convention Center, Chickamauga/Nancy Ward Room 

Presiding: John T. Beck, University of Tennessee at Chattanooga 

1:30 190. Weckman, Timothy J. and Ronad L. Jones. Dept, of Biological 

Sciences, Eastern Kentucky University, Richmond, KY 40475 - The genus 

Viburnum (Caprifoliaceae) in Kentucky: species occurrence and 
taxonomy. 

1:45 191. Watson, Linda, Amy Kornkven, Carter Miller, James Allison, Newell 
McCarty, and Matthew. Dept. Botany, Miami University, Oxford, OH 
45056; Biological Survey, University of Oklahoma, Norman, OH 73019; 

Department of Natural Resources, Social Circle, GA 30025 - 
Morphometric and genetic variation in Eriocaulon koernickianum, an 

Appalachian-Ozarkian disjunct species (Eriocaulaceae). 

2:00 192. Gross, Brian E. and Allen C. Risk. Morehead State University - 

Bryophyte and vascular flora of Hi Lewis Barrens State Nature Preserve, 
Harlan County, Kentucky. 

2:15 193. Feeman, Kim L. and Allen C. Risk. Morehead State University - 

Preliminary vascular flora of the “Tablelands” in Lewis, Fleming, and 

Rowan counties, Kentucky. 
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2:30 194. Beck, John T. and Gene S. Van Horn. The University of Tennessee at 

Chattanooga - The vascular plant flora of Prentice Cooper State Forest, 

Tennessee. 

2:45 195. Schmidt, John M. and James Barnwell. Department of Biology, 
Winthrop University, Rock Hill, SC 29733 - The Flora of the Rock Hill 

Blackjack Oak Preserve in the South Carolina Piedmont. 

3:00 Break 

3:15 196. Morris, Michael Wayne and Stephen Andrew Henderson. Department 

of Biology, North Georgia College & State University, Dahlonega, GA 
30597 - A survey of selected Savannah River bluffs and adjacent 

environments from Lincoln to Effingham counties, Georgia, for rare and 
endangered vascular plants. 

3:30 197. Prazinko, Brian and Michael Woods. Department of Biological 

Sciences, Troy State University - The vascular flora of Dale County Lake, 

Alabama. 

3:45 198. Martin, Brian H., Alvin R. Diamond, Jr., and Michael Woods. 
Department of Biological Sciences, Troy State University - A preliminary 
survey of the vascular flora of the Pike County Pocosin, Alabama. 

4:00 199. Smith, Gerald L. and Loran C. Anderson. High Point University and 

Florida State University - A new spider-lily species in the lower Florida 
panhandle. 

4:15 200. Burks, K.C. Florida Department of Environmental Protection, 

Tallahassee, FL 32399 - Nymphoides cristata (Roxb.) Kuntze, new to the 
U.S. and occurring as a pest plant in Florida. 

4:30 201. Bradley, Ted. George Mason University - Floral Survey of Fresh Creek 

Settlement, North Andros Island, Bahamas. 

4:45 202. Hill, Steven R. Illinois Natural History Survey, Champaign, IL 61820 - 

Changes in the flora of Dominica, Lesser Antilles. 

Genetics - Convention Center, Sequoyah Room 

Presiding: Ann Stapleton, University of Tennessee at Chattanooga 

1:30 203. McNally, Lacey, Melvin Beck, and Charles Biggers. Department of 

Biology, University of Memphis - Karyotypic analysis of the cotton boll 
weevil, Anthonomus grandis. 
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1:45 

2:00 

2:15 

2:30 

2:45 

3:00 

3:15 

3:30 

3:45 

4:00 

4:15 

204. Brunner, J.J., R.N. Henson, and M.U. Connell. Appalachian State 

University - A molecular analysis of the scorpion complex Diplocentrus 
using a 500 bp section of mitochondrial 16S rDNA. 

205. Barthet, Michelle and Mary U. Connell. Appalachian State University - 
Partial gene content of the chloroplast DNA isolated from Scytosiphon 
lomentaria. 

206. Prince, Kelly L. University of South Carolina - Polymorphic markers for 
deermouse (Peromyscus) chromosome 1. 

207. Ramsdell, Clifton. University of South Carolina - Homology and Linkage 

Analysis of Peromyscus Chromosome 13 Gene Loci. 

208. Low, K.H., J.G. Beck, M.J. Burnett, S.L. Swilley, T. Sanchez, S.O. 
Suleyman, K.M. Thompson, J.B. Natvig, and G.V. Pinchuk. Miss. State 

Univ., Mississippi State, MS, USA; TypeMaster, Pineville, LA, USA; 
Eczacibasi Pharmaceuticals, Istanbul, Turkey; and Inst, of Immunology & 
Rheumatology, Rikshospitalet, Univ. of Oslo, Oslo, Norway - Monoclonal 

antibody that determines an idiotope associated with V3-23 gene and 
non-overlapping with polysaccharide binding site: a tool for studies of the 

human antibacterial antibody repertoire. 

Break 

209. Shack, Allen and Dwayne Wise. Department of Biological Sciences, 

Mississippi State University, MS 39762 - Time-lapse analysis of the 
cellular changes accompanying infection by lentiviruses. 

210. Thomas, Jacqueline. Maryville College, Maryville, TN 37804 - HIV 

treatments in adults excluding pregnant and nursing women: a 
comparison of an investigational protease inhibitor with marketed protease 

inhibitors. 

211. Lindfors, Heather and J. Kenneth Shull, Jr. Department of Biology, 
Appalachian State University - Variations between meiotic stage, anther 
length and bud length in wild populations of Lilium superbum. 

212. Herron, Brooks and Dwayne Wise. Department of Biological Sciences, 

Mississippi State University, MS 39762 - B chromosome- mediated control 
of the metaphase checkpoint in grasshopper spermatocytes. 

213. Wise, Dwayne and Holly Kupfer. Dept, of Biological Sciences, 
Mississippi State University - Behavior of sex chromosomes, autosomes 

and the spindle during nonrandom segregation in a flea beetle. 
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4:30 214. Plague, Gordon R. and J. Vaun McArthur. Savannah River Ecology 
Laboratory, P.O. Drawer E, Aiken, SC 29802 and Department of 
Entomology, University of Georgia, Athens, GA 30602 - Distinct 
behavioral phenotypes in Macrostemum Carolina', intrapopulation 
polymorphism or fixed strategies within different populations? 

4:45 215. Hebard, Frederick V. and Paul H. Sisco. The American Chestnut 
Foundation, 14005 Glenbrook Ave., Meadowview, VA 24361 - The 
American Chestnut Foundation’s Breeding Program for Blight Resistance. 

Friday, April 7, 2000 

Morning Paper Sessions 

Plant Ecology I - Convention Center, John Ross B 

Presiding: John B. Nelson, University of South Carolina 

8:00 216. Leonard, Steven W. Camp Shelby Field Office, The Nature Conservancy 
- Distribution and phenology of Open Indiangrass (Sorghastrum 
apalachicolense D.W. Hall) in Mississippi. 

8:15 217. McDonald, Leah E. and Stewart Ware. College of William and Mary - 
Virginia Coastal Plain flora that occur disjunctly from the mountains: their 
distribution and abundance. 

8:30 218. Galbraith, Shannon L. and William H. Martin. Eastern Kentucky 
University, Richmond, KY 40475 - Tree mortality in a mixed mesophytic 
forest in southeastern Kentucky. 

8:45 219. Weckman, Judith and Allen Risk. Berea College and Morehead State 
University - A Preliminary moss flora of Blanton Forest, an old growth 
ecosystem on Pine Mountain, Kentucky. 

9:00 220. Bryant, William S. and Michael E. Held. Department of Biology, Thomas 
More College, Crestview Hills, KY 41014 and Department of Biology, 
Saint Peter’s College, Jersey City, NJ 07306 - The blue ash-oak 
savanna-woodland of the Bluegrass Region of Kentucky: A revisit after 
20 years. 

9:15 Break 

9:30 221. Stalter, Richard and Eric E. Lamont. Department of Biological Sciences, 
St. John’s University, Jamaica, New York 11439 - Vascular flora of Sandy 
Hook, New Jersey. 
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9:45 222. 

10:00 223. 

10:15 224. 

10:30 225. 

10:45 226. 

Presiding: 

8:00 227. 

8:15 228. 

8:30 229. 

8:45 230. 

Ham, Valynda C. and John B. Nelson. Department of Biological 

Sciences, University of South Carolina, Columbia SC 29208 - Vascular 
plant survey of Peachtree Rock Nature Conservancy Preserve, Lexington 
County, South Carolina. 

Gaddy, L.L., John B. Nelson, and A.B. Pittman. Terra Incognita, Inc.; 
Dept, of Biological Sciences, University of South Carolina; Wildlife 
Diversity Section, South Carolina Dept, of Natural Resources, Columbia 
SC - Landscape ecology and rare vascular plants of Congaree Swamp 
National Monument, Richland County, SC. 

Pope, Chad P. and Scott B. Franklin. Department of Biology, University 
of Memphis, Memphis, TN 38152 - Seed pool analysis in a native 
shortleaf pine community, western Tennessee. 

Renne, Ian J., and Timothy P. Spira. Dept, of Biological Sciences, 

Clemson University, Clemson, SC 29634-1903 - Spatial and temporal 
differences in the population growth of the Chinese tallow tree (Sapium 
sebiferum)-. an exotic tree in coastal South Carolina. 

Spence, Crystall and Scott B. Franklin. Department of Biology, 
University of Memphis - Classification and ordination of understory forest 
vegetation in Natchez Trace State Forest, TN. 

Aquatic Ecology - Convention Center, John Ross C 

Harold G. Marshall, Old Dominion University 

Sauterer, Roger A. Jacksonville State University , Jacksonville, AL, 
36265 - Analysis of water and sediment of shorelines near residential 
developments of Logan Martin Lake, Alabama by the FETAX 
developmental toxicity assay: research plan and preliminary results. 

Blake, Jamie, Tom Jones, Sean Loudin, Matt Gant, Josh Haggerty, 
and Jeff Simmons. Alderson Broaddus College, Bradley, WV 25818 - 

Concentrations of selected metals in the Tygart Valley River Watershed. 

Cuddy, C., W.B. Worthen, D.C. Haney, T. Blue, C.B. Andersen, and S. 
Wheeler. Biology Dept., Earth and Environmental Sciences Dept., and 
Chemistry Dept., Furman University, Greenville, SC 29613 - Human 

impact on the ecology of the Upper Enoree River. 

Horner, A., A. Mitchum, D.C. Haney, W.B. Worthen, C.B. Andersen, 
and A. Aiken. Centre College, Danville, KY 40422, Biology Dept., Earth 
and Environmental Sciences Dept., and Chemistry Dept., Furman 

University, Greenville, SC 29613 - Biological and chemical description of 

Enoree River (SC) tributaries: Effects of land use patterns on the Upper 
Enoree, Beaverdam Creek, and Mountain Creek. 
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9:00 231. Carver, Daniel A. and Frank A. Romano, III. Dept, of Biology, 

Jacksonville State University, Jacksonville, AL - A Bioassessment of 

Choccolocco Creek, Alabama. 

9:15 Break 

9:30 232. Freeman, Paul and Mark Schorr. Dept, of Biological and Environmental 

Sciences, University of Tennessee at Chattanooga, Chattanooga, TN 

37403 - Effects of watershed land use on benthic macroinvertebrate 

assemblages in Ridge and Valley streams in Chattanooga, Tennessee. 

9:45 233. Molavi, Mehdi, Jack W. Grubaugh and Scott B. Franklin. Dept, of 

Biology, University of Memphis, Memphis, TN 38152 - Assessment of 

primary influencing factors on macroinvertebrate biotic integrity in a 

multi-impacted urban stream system. 

10:00 234. Tomasek, Terry and Donald Tarter. Dept, of Biological Sciences, 

Marshall University, Huntington, WV 25755 - Preliminary results on the 

long-term impacts of multiple seam contour mining and valley fill on water 
quality and benthic macroinvertebrates in a West Virginia stream. 

10:15 235. Marshall, Harold G. Dept. Biological Sciences, Old Dominion University, 
Norfolk, VA 23529-0266 - Algal bloom producers and potential toxin 

producing phytoplankton species in Chesapeake Bay. 

10:30 236. Kokolis, Michelle. Dept, of Biological Sciences, Old Dominion University, 
Norfolk, VA 23529 - The physical and chemical parameters effecting 

phytoplankton assemblages of an ephemeral sinkhole complex in 
southeast Virginia. 

10:45 237. Muscio, Cara M. Old Dominion University, Dept, of Biological Sciences 

- Phytoplankton community structure in Lake Prince, Suffolk, VA, a 
preliminary report. 

Plant Ecology II - Convention Center, John Ross C 

Presiding: Gary L. Miller, The University of North Carolina at Asheville 

8:00 238. Petersen, Raymond L., Jacqueline Nagawa, Annick Vilmenay, Andrea 
Faust, and Richard M. Duffield. Dept. Biology, Howard University, 

Washington, D.C. 20059 - An explanation for the absence of foreign 

mosquitoes in the leaves of Sarracenia purpurea L. 

8:15 239. Keeley, M.T., J.J. Zaczek, and J.E. Preece. Southern Illinois University, 

Carbondale. - Genetic and environmental influences on sap sugar 
concentrations of Acer saccharinum L. trees in southern Illinois. 
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8:30 

8:45 

9:00 

9:15 

9:30 

9:45 

10:00 

10:15 

10:30 

10:45 

240. Miller, M.B., T.P. Spira, A.G. Abbott, D.W. Tonkyn, S. Rajapakse, and 
A. Westman. Clemson University - Risks of gene escape via pollen from 
cultivated to wild strawberries (Fragaria spp.). 

241. Miller, Gary L. The University of North Carolina at Asheville - The Paramo 
-- An equatorial alpine ecosystem. 

242. Webbeking, Amy L., Scott B. Franklin, and John C. Kupfer. Dept, of 

Biology, University of Memphis, Memphis, TN 38152 and Dept.of 
Geography and Regional Development, University of Arizona, Tucson, AZ 
85721 - The spatio-temporal variance of milpa vegetation recovery in 
Belize. 

Break 

243. White, David A. and Craig S. Hood. Dept. Biological Sciences, Loyola 
University, New Orleans, LA 70118 - Patterns of plant species 
composition and environmental variables in deciduous forests and Mayan 
ruin sites in the Yucatan Peninsula, Mexico. 

244. Hamilton, Robert IV., and Richard M. Duffield. Dept. Ecology, Evolution, 
and Natural Resources, Rutgers University, New Brunswick, NJ 08901 

and Dept. Biology, Howard University, Washington, DC 20059 - Midge 
larvae increase in numbers in the absence of mosquito larvae in leaves 
of the purple pitcher plant, Sarracenia purpurea L. 

245. Stewart, Kevin D., Raymond L. Petersen, and Richard M. Duffield. 
Dept. Biology, Howard University, Washington, D.C. 20059 - Algal 
communities in Sarracenia purpurea L. leaves in the absence of midge 

and mosquito larvae. 

246. Overshon, Stacy L. and Dr. Safaa Al-Hamdani. Jacksonville State 
University, Jacksonville, Al - The influence of selected copper 
concentrationsentrations on Salvinia growth, photosynthesis, and 

carbohydrate accumulation. 

247. Craddock, J. Hill and Joycelyn Deguzman. Department of Biological 

and Environmental Sciences, The University of Tennessee at 
Chattanooga, 615 McCallie Avenue, Chattanooga, TN 37403 - The fleshy 

fungi of the Lula Lake Land Trust. 

248. Wells, Carolyn L. and Massimo Pigliucci. The University of Tennessee, 
Knoxville, TN - An examination of the adaptive significance of 

heterophylly in Proserpinaca (Haloragaceae). 
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Microbiology - Marriott, Plaza A 

Presiding: Henry G. Spratt, Jr., University of Tennessee at Chattanooga 

8:00 249. McFadden, A. and Julian P.S. Smith III.. Department of Biology, 
Winthrop University, Rock Hill, S.C. - Correlative microscopy of the 
Kombucha consortium: Spatial arrangment of cells and cellulose. 

8:15 250. Saffore, Lateef Y. and Charles C. Somerville. Department of Biological 
Sciences, Marshall University - Comparing metabolic and genotypic 

methods for differentiating strains of Escherichia coli. 

8:30 251. Saadat, Mehrdad and J.D. Hendrix. Kennesaw State University - 
Automated counting of microbial colonies on rehydratable film media. 

8:45 252. Elbert, Leslie Joy and J.D. Hendrix. Kennesaw State University - 
Determination of the minimum time incubation time for the detection of 

colonies on rehydratable film media by automated digital counting. 

9:00 253. Al-Dujaili, Jameel. Louisiana State University at Eunice - Survey for the 
presence of E. coli 0157:H7 in Cajun meat and meat products in the 

Southwest Louisiana area. 

9:15 Break 

9:30 254. Nayduch, Dana, Fred J. Stutzenberger. Dept, of Biological Sciences and 

Department of Microbiology and Molecular Medicine, Clemson University, 

Clemson, South Carolina 29634-0326 - Isolation of Aeromonas caviae 
from houseflies and environmental substrates by culture and the 
polymerase chain reaction (PCR). 

9:45 255. Fox, Melissa D., Lateef Y. Saffore, and Charles C. Somerville. 
Department of Biological Sciences, Marshall University, Huntington, WV 

25755 - Antimicrobial activity of medicinal plants. 

10:00 256. Howerton, Kristen B. and Henry G. Spratt, Jr. Dept, of Biological and 

Environmental Sciences, University of Tennessee, Chattanooga, TN 

37403 - The effects of commonly used non-crop herbicides on microbial 
lignocellulose mineralization in forest surface soils. 

10:15 257. Spratt, H. G., Jr. Dept, of Biological and Environmental Sciences, 

University of Tennessee, Chattanooga, TN 37403 - The importance of K 

and Mg leaching to soil microbial communities from disturbed forest 
A-horizon soils. 

10:30 258. Cayton, Jeremy and Charles C. Somerville. Department of Biological 

Sciences, Marshall University,; Huntington. WV 25755 - Bacterial 
biodiversity in the Ohio River. 
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Conservation Biology/Ornithology/Mammalogy - Marriott, Plaza B 

Presiding: Charles Parker, Great Smokies Field Station 

8:00 259. Bacchus, Sydney T. Institute of Ecology, University of Georgia, Athens, 
GA 30602-2202, - Addressing the impact of groundwater mining on 

environmental conservation. 

8:15 260. Nichols, Becky, Charles Parker, and Keith Langdon. National Park 
Service, Great Smoky Mountains National Park, Gatlinburg, TN 37738 
and U.S. Geological Survey-Biological Resources Div., Great Smokies 
Field Station, Gatlinburg, TN 37738 - Discovering the diversity of life in 
Great Smoky Mountains National Park. 

8:30 261. Peters, Jeffrey L. and Gwenda L. Brewer. Dept. Biology, Frostburg 

State University, Frostburg, MD 21532 - Observations of Andean teal 
[Anas flavirostris (=andium) andium]in southern Ecuador. 

8:45 262. Augenfeld, Kimberly, Scott B. Franklin, and David H. Snyder. 
Department of Biology, University of Memphis, Memphis, TN 38152 and 
Austin Peay State University, Clarksville, TN 37044 - Shelterwood logging 

effects on breeding bird communities in an upland hardwood forest twelve 
years after treatment. 

9:00 263. Radenbaugh, Todd A. Canadian Plains Research Center, University of 

Regina, Regina, SK - Breeding bird guilds as indicators of agricultural 
induced functional change on the northern Prairies. 

9:15 Break 

9:30 264. Dickinson, M.R. Dept. Biological & Environmental Sciences, University 
of Tennessee at Chattanooga, Chattanooga, TN 37408 - Effects of 
suburban development on small mammal faunas in southeastern 

Tennessee. 

9:45 265. Wykle, Jennifer, Mary Etta Hight, and Nathan Belue. Department of 
Biology, Marshall University, Huntington, WV 25755 - Winter diet of the 

coyote, Canis latrans, in West Virginia. 

10:00 266. Bickford, Nate and R.N. Henson. Appalachian State University - Survey 
of gastrointestinal helminths of small mammals in Watauga County, N.C., 

and host behavioral characteristics which may favor helminth populations. 

10:15 267. Dunlap-Lehtila, Aimee, Jerry O. Wolff, Stephen G. Mech, and Karen 
E. Hodges. Dept. Biology, University of Memphis, Memphis, TN 38152 - 
Multi-male mating in the female prairie vole, Mircrotus ochrogaster. testing 

of alternative hypotheses. 
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Developmental Biology/Animal Physiology - Marriott, Plaza C 

Presiding: James R. Rayburn, Jacksonville State University 

8:00 268. Aladdin, Randa K. and James R. Rayburn. Dept, of Biology, 

Jacksonville State University, Jacksonville, AL 36265 - Aluminum’s 

toxicity on shrimp and frog Embryos. 

8:15 269. Pendergrass, Darryl and James Rayburn. Biology Dept., Jacksonville 

State University, Jacksonville, AL - The effects of nitrogen compounds on 

the early development of Xenopus laevis. 

8:30 270. Rayburn James R. and Darryl Pendergrass. Jacksonville State 
University - A preliminary comparison of grass shrimp developmental 
toxicity assay to the frog embryo teratogenesis assay -Xenopus (FETAX). 

8:45 271. Wolfe, Andrea H. and James Rayburn. Biology Dept., Jacksonville State 
University, Jacksonville, AL - Use of FETAX to determine teratogenic 

effects of Meclizine. 

9:00 272 Herr, J.M., Jr., Rajendra Marathe, Radhamani Anandalakshmi, and 
Vicki B. Vance. Dept. Biological Sciences, University of South Carolina, 

Columbia, SC 29208 - The development of stem tumors in two transgenic 

Nlcotiana tabacum lines that express a viral suppressor of gene silencing. 

9:15 273. Herndon, Cymri J. East Tennessee State University, Johnson City, TN 
- Apoptosis and metamorphosis: Remodeling the jaw in frogs. 

9:30 Break 

9:45 274. Stevens, Benjamin W. and Jay A. Yoder. Department of Biology, The 

Illinois College, Jacksonville, IL 62650 - A re-evaluation of 2, 
6-dichlorophenol’s role as a tick sex pheromone. 

10:00 275. Stevens, Benjamin W. and Jay A. Yoder. Department of Biology, The 

Illinois College, Jacksonville, IL 62650 - A physiological explanation for 
the occurrence of ticks on grass and leaves. 

10:15 276. Tatum, Tatiana C., Mark Meade, George Cline, and Roger Sauterer. 
Jacksonville State University - Preliminary analysis of citrate synthase 
levels of three species of anurans. 

10:30 277. Hogan, G. Richard. Austin Peay State University - Comparative 

erythropoietic effects of three vanadium compounds in female mice. 
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10:45 278. Roe, John H., William A. Hopkins, Tom Phillip, and Justin Congdon. 
Savannah River Ecology Laboratory, Aiken, SC, 29802 and University of 
South Carolina - Specific dynamic action of an actively foraging water 

snake (Nerodia fasciata): Support for the adaptive digestive response 
hypothesis. 

Parasitology - Convention Center, Chicakamauga/Nancy Ward Room 

Presiding: Kristy Smedley, Gulf Coast Research Laboratory 

8:00 279. Spencer, Jennifer A., Michael J. Higginbotham, Stephen D. Lenz, and 
Byron L. Blagburn. Department of Pathobiology, College of Veterinary 

Medicine, Auburn University, Alabama 36849 - Neospora caninum: 
Adoptive transfer of immune lymphocytes exacerbates disease in BALB/c 
mice. 

8:15 280. Temesvari, Lesly A., Edward N. Harris, and James A. Cardelli. Dept. 

of Biological Sciences, Clemson University, Clemson, SC 29634 and 
Dept, of Microbiology and Immunology, Louisiana State University 
Medical Center, Shreveport, LA 71130 - Cloning and characterization of 

Rab GTPases of the protozoan parasite, Entamoeba histolytica. 

8:30 281. Diderrich, Vina R., and Sharon Patton. Department of Comparative 
Medicine, University of Tennessee College of Veterinary Medicine, 
Knoxville TN 37996-4500 - Serologic prevalence of Toxoplasma gondii 
antibodies in women of childbearing age from East Tennessee. 

8:45 282. Lindsay, D.S., C.P. Walsh, S.A. Ahmed, C.C. Dykstra, A.J. Nichols, 
and J.P. Dubey. Dept. Biomedical Sciences and Pathobiology, Virginia 
Tech, Blacksburg, VA 24061, Dept of Pathobiology, Auburn University, AL 

36849, and USDA, Parasite Biology Lab., Beltsville, MD - Sarcocystis 
neurona infections in mice with deleted nitric oxide synthase genes. 

9:00 283. Lai, Deborah M., Edwin Rowland, John R. Seed, Richard Tidwell, 
David Boykin, and J. Ed Hall. Ohio University, The University of North 
Carolina and Georgia State University - Inhibition of in vitro intracellular 

growth of Trypanosoma cruzi by diamidine compounds. 

9:15 Break 

9:30 284. Seed, J. Richard, Richard R. Tidwell, Susan K. Jones, David W. 
Boykin, and James E. Hall. Department of Epidemiology, and 
Department of Pathology and Laboratory Medicine, University of North 
Carolina, Chapel Hill, NC 27599, Department of Chemistry, Georgia State 

University, Atlanta, GA 30303 - New pentamidine analogues for the 

treatment of African trypanosomiasis. 
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9:45 285. 

10:00 286. 

10:15 287. 

10:30 288. 

10:45 289. 

Presiding: 

1:30 290. 

1:45 291. 

2:00 292. 

Graczyk, Thaddeus K., Michael R. Cranfield, Ronald Fayer, and 
Heather Bixler. Dept. Molecular Microbiology and Immunology, Johns 

Hopkins University, Baltimore, MD 21205; The Baltimore Zoo, Baltimore, 
MD 21217; Immunology and Disease Resistance Laboratory, Beltsville, 

MD 20705, and University of Pennsylvania, Philadelphia, PA 19104 - 

House flies as transport hosts of Cryptosporidium parvum. 

Zelmer, Derek A. Emporia State University, Emporia, KS 66801 - 

Parasite prerequisites: the life history of Poikilolaimus robbinsi. 

Wilson, Cynthia, Mark Meade , and Benjie Blair. Jacksonville State 
University - Effects of a photodynamic dye on fish protozoa. 

Fiorillo, Riccardo, R. Brent Thomas, Melvin L. Warren Jr., and 
Christopher M. Taylor. Dept, of Biological Sciences, Mississippi State 
Univ., Mississippi State, MS 39762, Div. of Natural Sciences & 
Engineering, Univ. of South Carolina Spartanburg, 800 University Way, 
Spartanburg, SC 29303 and U.S.D.A. Forest Service, Southern Research 

Station, 1000 Front Street, Oxford, MS 38655 - Helminth community 
structure of the Ouachita madtom Noturus lachneri. 

Flowers, James R., Michael G. Levy, and Matthew Poore. College of 

Veterinary Medicine, North Carolina State University, Raleigh, NC 27606 

- Investigations of grubs (digenetic trematode metacercariae) in North 
Carolina aquaculture fish. 

Friday, April 7, 2000 

Afternoon Paper Sessions 

Exotic Pest Plants - Convention Center, John Ross B 

Nancy C. Coile, Florida Department of Agriculture & Consumer Services 

Boyette, C. Douglas, H.K. Abbas, and H. Lynn Walker. USDA-ARS, 

Southern Weed Science Research Unit, Stoneville, MS 38776 and 

Louisiana Tech University, Ruston, LA 71272 - Biological control of kudzu, 

Pueraria lobata, with the mycoherbicide, Myrothecium verrucaria. 

Byrd, John D., Jr.. Dept. Plant and Soil Sciences, Missisippi State 
University, Mississippi State 39762 - Kudzu control in Mississippi. 

Orr, David B. Dept. Entomology, North Carolina State University, Raleigh, 
NC 27695 - Biological control of kudzu? 
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2:15 293. 

2:30 294. 

Presiding: 

1:30 295. 

1:45 296. 

2:00 297. 

2:15 298. 

2:30 299. 

2:45 300. 

McCormick, Cheryl M., Ron Carroll, and Pierre Howard. Institute of 

Ecology, The University of Georgia, Athens, Georgia 30602 - A research 

agenda leading to cost-effective control of Chinese Tallow (Sapium 
sebiferum) in coastal southern Georgia. 

Bacchus, Sydney T. Institute of Ecology, University of Georgia, Athens, 
GA 30602, - Groundwater mining: The unseen disturbance promoting 

invasion and spread of alien plant species in the Coastal Plain. 

Aquatic Ecology, Convention Center, John Ross C 

Donald Tarter, Marshall University 

Sheridan, P., S. Langley, B. Sipple, K. Underwood, and J. 
Broersma-Cole. Meadowview Biol. Res. Station, Dept, of Biol. Sci., Old 
Dominion Univ., Dept, of Botany, North Carolina St. Univ., Environmental 
Protection Agency, and Maryland Dept, of the Environment - Two new 

pitcher plants, Sarracenia purpurea L., wetlands on the western shore of 
Maryland. 

Sheridan, Philip and David Karowe. Meadowview Biological Research 
Station, Dept, of Biological Sciences, Old Dominion University and Dept, 
of Biological Sciences, Western Michigan University - Inbreeding, 
Outbreeding, and Heterosis in the Yellow Pitcher Plant, Sarracenia flava 
(Sarraceniaceae), in Virginia. 

Schaff, Steven D., S. Reza Pezeshki, and F. Douglas Shields. Dept, of 

Biology, Univ. of Memphis, Memphis, TN 38152 and USDA-ARS National 

Sedimentation Laboratory, P.O. Box 1157, Oxford, MS 38655 - The effect 
of pre-planting soaking on growth and survival of black willow (Salix nigra) 
cuttings. 

Beville, Shelley L. and Gary P. Shaffer. Dept, of Biological Sciences, 
Southeastern Louisiana University, Hammond, LA 70402 - Freshwater 
river diversion effects on the growth of baldcypress (Taxodium distichum 
(L.) Rich.) in a bald cypress-tupelo gum swamp in southeastern Louisiana. 

Parsons, A. Carol and Gary P. Shaffer. Dept, of Biological substrate, 

and nutrient level on 2 ages of baldcypress (Taxodium distichum (L). 

Rich). 

Souther, Rebecca F. and Gary P. Shaffer. Dept, of Biol. Science, 

Southeastern Louisiana University, Hammond, LA 70402 - The effects of 
submergence, light, fertilization, and salinity on newly germinated 
baldcypress (Taxodium distichum (L.) Richard) seedlings. 
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Presiding: 

3:15 301 

3:30 302 

3:45 303 

4:00 304 

4:15 305 

4:30 306 

4:45 307 

Presiding: 

1:30 308 

1:45 309 

Plant Systematics, Convention Center, John Ross C 

James Wallace, Western Carolina University 

Bowe, L. Michelle, Gwenaele Coat, and Claude W. Depamphilis. Dept, 
of Biology, Frostburg State Univ., Frostburg, MD 21532 and Dept, of 

Biology and Institute of Molecular Evolutionary Genetics, The 

Pennsylvania State Univ., State College, PA 16802 - Phylogeny of seed 
plants based on all three genomic compartments: monophyletic 

gymnosperms and a close Gnetales-conifer relationship. 

Brown, Herrick H.K. and John B. Nelson. Department of Biological 

Sciences, University of South Carolina, Columbia SC 29208 - Community 
types and botanical inventory of Sandy Island Preserve, Georgetown 

County, South Carolina. 

Kesler, Tina R., Loran C. Anderson, and Sharon Hermann. Dept. 

Biological Sciences, Florida State University, Tallahassee, FL 32306 and 

Tall Timber Research Station, Tallahassee, FL 32312 - A taxonomic 
reevaluation of Aristida stricta using anatomy and morphology. 

Allison, James R. Georgia Dept, of Natural Resources - A new 

Chasmanthium (Poaceae) and its relatives. 

Heafner, Kerry D. Department of Botany, Miami University, Oxford, Ohio 

45056 - Observations on the Fern Genus Pellaea in the Carolinas. 

Wallace, James W. Department of Biology, Western Carolina Univ., 

Cullowhee, NC 28723 - Flavonoids of the filmy ferns: Hymenophyllaceae. 

Eakin, David A. Dept, of Biological Sciences, Eastern Kentucky 
University, Richmond, KY 40475 - An investigation of the unique 

peristome of the Regmatodontaceae sensu Eakin using the scanning 
electron microscope. 

Plant Ecology - Marriott, Plaza A 

Claudia Jolls East Carolina University 

McLeod, Kenneth W. and Marianne K. Burke. University of Georgia, 

Savannah River Ecology Laboratory and United States Forest Service, 

Center for Forested Wetlands - Light acclimation by laurel oak seedlings. 

Sellars, John D. and Claudia L. Jolls. East Carolina University - 
Methodologies for detecting changes in coastal dune habitat using light 
detection and ranging (LIDAR) data. 
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2:00 310. Moseley, Edward H. and Sharon Hermann. Tall Timbers Research 
Station, Tallahassee, FL 32312 - Spatial correlation of Liatris tenuifolia 
Nutt, with canopy and groundcover on a longleaf pine sandhill. 

2:15 311. Claridge, Kevin and Scott B. Franklin. The University of Memphis - The 
effects of shading and nutrients on resource allocation of an exotic 
invasive, Microstegium vimineum. 

2:30 312. Brandon, Alice and David Gibson. Southern Illinois University at 

Carbondale - Effects of Lespedeza cuneata, an introduced species, on 
soil nutrient status in the natural landscape. 

2:45 313. Jolls, Claudia L., Jonathan Vogel, Jon D. Sellars, Dawn Trexel, Brian 
G. Scholtens, and David N. Karowe. Biology, East Carolina University, 
Greenville, NC 27858, University of Michigan Biological Station, Pellston, 
Ml 49769, Biology, College of Charleston, Charleston, SC 29424, and 
Biology, Western Michigan University, Kalamazoo, Ml 49008. - 
Reproduction and below-ground herbivory by Noctuid larvae on Lake 
Huron tansy. 

3:00 Break 

3:15 314. Geissinger, Karen E., Howard S. Neufeld, And Robert Sutter. 
Department of Biology, Appalachian State University and The Nature 

Conservancy, Chapel Hill, NC - Grazing influences on species diversity 
and net primary production in a southern Appalachian wet meadow. 

3:30 315. Neufeld, Howard S. And Karen E. Geissinger. Department of Biology, 
Appalachian State University - Effects of clipping and simulated urination 

on the growth and photosynthesis of a native sedge (Carex lurida) and an 

introduced grass (Holcus lanatus). 

3:45 316. Geissinger, Karen E. And Howard S. Neufeld. Department of Biology, 
Appalachian State University - Effects of a rust fungus (Puccinia 
coronata) on the growth and gas exchange of Holcus lanatus, an 
introduced grass species. 

4:00 317. Smith, Lindsay M. and Cathryn H. Greenberg. U S. Forest Service, 
Southern Research Station - Comparison of germination and removal 

rates of Celastrus orbiculatus Thunb. and Ilex opaca. 

4:15 318. Spyreas, Greg and David J. Gibson. Southern Illinois University - A test 
of the relationship between endophyte infection level and species diversity 

in an abandoned tall fescue pasture. 

4:30 319. Zettler Jennifer A., Timothy P. Spira, and Craig R. Allen. Department 

of Biological Sciences, Clemson University, Clemson, SC 29634 - The 
response of the red imported fire ant to elaiosome-bearing seeds. 
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Invertebrate Zoology, Marriott Plaza B 

Presiding: Frank A. Romano, Jacksonville State University 

1:30 320. Romano, Frank A. and George R. Cline. Biology Dept. Jacksonville 
State University, Jacksonville, AL - Preliminary results of a survey of leaf 
litter tardigrades from the Hawk Mountain Sanctuary, Kempton, PA. 

1:45 321. Henson, Richard N. Department of Biology, Appalachian State University 
- A Comparison of scorpion diversity within Big Bend National Park and 

Guadalupe Mountains National Park, Texas. 

2:00 322. Bost, Karen C. and Richard N. Henson. Appalachian State University 
- Comparison of scorpion abundance from four different habitats in Big 

Bend National Park, Texas. 

2:15 323. Shimer, Wendy and James Joy. Department of Biological Sciences, 
Marshall University, Huntington, WV 25755 - Beetles (Coleoptera) and 
bugs (Hemiptera) associated with rat carcasses in West Virginia. 

2:30 324. Hildreth-Whitehair, Aimee and James Joy. Department of 
BiologicalSciences, Marshall University, Huntington, WV 25755 - Carrion 

flies (Insecta: Diptera) of southwestern West Virginia. 

2:45 325. Reeves, Will and Michelle Colacicco. Department of Entomology, 
Clemson University - The effects of Solenopsis invicta foraging on post 

mortem interval determinations in winter months. 

3:00 Break 

3:15 326. Russell, Colin A., M. Eloise Brown Carter, and Steve C. Baker. 
Department of Biology, Oxford College, Emory University, Oxford, GA 

30054 - The coexistence of a cryptically colored Noctuid caterpillar with 
the rock outcrop endemic, Viguiera porterii. 

3:30 327. Siegle, Tracey E. and Elaine S. Chapman. Department of Biology, The 

Illinois College, Jacksonville, IL 62650 - A novel method for tick retrieval 
reveals migration of Amblyomma americanum in Pike County, Illinois. 

3:45 328. Beals, Monica L. Dept. Ecology and Evolutionary Biology, University of 

Tennessee, Knoxville, TN 37996 - Factors influencing community 
structure in spiders. 

4:00 329. Mattingly, Shanna, Frank A. Romano, and Diane R. Nelson. 
Jacksonville State University, Jacksonville, AL, East Tennessee State 

University, Johnson City, TN. - Preliminary results of a tardigrade survey 
on Dauphin Island, Alabama.. 



PAPER AND POSTER SESSIONS FRIDAY 85 

4:15 330. 

4:30 331. 

Presiding: 

1:30 332. 

1:45 333. 

2:00 334. 

2:15 335. 

2:30 336. 

2:45 337. 

Gangloff, Michael M. and Jack W. Feminella. Department of Biological 
Sciences, Funchess Hall, Auburn University, Alabama 36849 - Status of 
freshwater mussels (Bivalvia:Unionidae) in the Uphapee Creek drainage, 
Alabama. 

Clay, Jeremy and James Joy. Department of Biological Sciences, 
Marshall University, Huntington, WV 25755 - Plagitura salamandra Holl 

1928 and Plagitura parva Stunkard 1933 in the small intestine of the 
red-spotted newt, Notopthalmus v. viridescens (Rafinesque). 

HERPETOLogy, Marriott, Plaza C 

Tracey D. Tuberville, Savannah River Ecology Laboratory 

Tuberville, Tracey D. University of Georgia’s Savannah River Ecology 

Lab - Activity and movement patterns of the southern hognose snake 
Heterodon simus. 

Greenberg, Cathryn H. U.S. Forest Service, Southern Research Station 

- Spatio-temporal dynamics of pond use by Florida gopher frogs (Rana 
capito aesopus). 

Dodd, C. Kenneth, Jr. Jeffrey Corser, and Marian L. Griffey. Florida 

Caribbean Science Center, U. S. Geological Survey, Gainesville, FL 
32653 and U. S. Geological Survey, Great Smoky Mountains National 
Park, Gatlinburg, TN 37738 - An inventory of the amphibians of Great 

Smoky Mountains National Park. Some initial results. 

Metts, Brian S., J. Drew Lanham, and Kevin R. Russell. Savannah 
River Ecology Laboratory, Dept, of Forest Resources, Clemson University, 
and Williamette Industries Inc., Dallas, OR - Evaluation of herpetofauna 
communities in upland streams and beaver impoundments in the Upper 
Piedmont of South Carolina. 

Wilmhoff, Craig D., W. Russ McClain, and William H. N. Gutzke. Dept. 

Biology, University of Memphis - Intrinsic and extrinsic factors affecting 
resting metabolism in three sympatric species of the genus Eurycea. 

Pendergrass, Darryl, George R. Cline, and James Rayburn. 
Jacksonville State University, Jacksonville, AL - Observations of tadpole 

deformities from Calhoun County, AL. 
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Presiding: 

3:15 338. 

3:30 339. 

3:45 340. 

4:00 341. 

4:15 342. 

4:30 343. 

4:45 344. 

Presiding: 

1:30 345. 

Ichthyology, Marriott, Plaza C 

Henry L. Bart, Tulane Museum of Natural History 

Bart, Henry L., Jr. Tulane Museum of Natural History, Belle Chasse, LA 

70037 - Anatomy of an extinction: extirpation of the Pearl darter Percina 
aurora from the Pearl River system. 

Burse, Jeanine R., and H.L. Bart, Jr. Dept, of Ecology, Evolution and 

Organismal Biology, TulaneUniversity, New Orleans, LA 70118 - Historical 
biomonitoring by immunohistochemical detection of vitellogenin in livers 

of archived samples of Lepomis macrochirus. 

Mayden, Richard L. Dept. Biological Sciences, University of Alabama, 

Tuscaloosa, AL 35487 - Prerequisites to Effective Conservation Strategies 

for Biodiversity. 

Schofield, Pamela J. and Stephen T. Ross. Department of Biological 

Sciences, University of Southern Mississippi, Hattiesburg, MS 
39406-5018 - Habitat selection of the channel darter, Percina copelandi 
- a surrogate for the imperiled pearl darter, Percina aurora. 

Heins, David C., John A. Baker, and Hillery Martin. Dept. Ecology, 

Evolution, and Organismal Biology, Tulane University, New Orleans, LA 

70118 and Dept. Biology, Clark University, Worcester, MA 01610 - 

Competent plerocercoids of the cestode parasite Schistocephalus solidus 
in multiple infections of the threespine stickleback, Gasterosteus 
aculeatus. 

Schwartz F. J. Institute of Marine Sciences, Morehead City, NC - 

Analyses of world fish hybrid literature from 1550-present. 

Staub, Brandon P. and Justin D. Congdon. Savannah River Ecology 
Laboratory, Aiken, SC 29802 and the Institute of Ecology, University of 

Georgia, Athens, GA 30601. - Investigation of standard metabolic rates 
and brood size of eastern mosquitofish (Gambusia holbrooki) living in a 
coal combustion waste settling basin. 

Parasitology - Marriott, East/West 

Stephen Ashton Bullard, Gulf Coast Research Laboratory 

Martorelli, Sergio and Robin M. Overstreet. Centro de Estudios 
Parasitologicos y Vectores, CONICET, 2 # 584(1900) La Plata, Argentina 
and Gulf Coast Research Laboratory, Ocean Springs, MS 39566-7000 - 

Proposed life history of a new species of digenean in the Gulf of Mexico 

involving ctenophores and jellyfishes as the second intermediate hosts. 
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1:45 346. Goldstein, Robert J., Christopher D. Hopper, and Gerald B. Pottern. 
Robert J. Goldstein & Associates, Inc., Raleigh NC - Detention pond fish 
kill due to potable water spill. 

2:00 347. Pung, Oscar, Lance Durden, Michael Patrick, and Toshica Conyers. 
Dept. Biology and Institute Arthropodology and Parasitology, Georgia 

Southern University, Statesboro, GA, and Dept. Biology, Pennsylvania 
State University, Altoona, PA - Ectoparasites and gastrointestinal 
helminths of southern flying squirrels in Georgia. 

2:15 348. Faulkner, Charles T., Sharon Patton, Elisabeth L. Buckles, Linda 
Munson, and T. Coonan. University of Tennessee College of Veterinary 
Medicine, Knoxville TN 37996, School of Veterinary Medicine, University 

of California-Davis, Davis CA 95616, and National Park Service, Channel 

Islands National Park, Ventura CA 93001 - Angiocaulus gubernactulatus 
in the island fox, Urocyon littoralis, from the California Channel lslands:a 
new host record 

2:30 349. Flowers, James R.. College of Veterinary Medicine, North Carolina State 
University, Raleigh, NC 27606 - North Carolina State University’s 

Veterinary Parasitology Website. 

BETA BETA BETA BIOLOGICAL SOCIETY 

The following papers are not listed in the order in which they will be presented. The 

schedule for these presentations will appear in the Beta Beta Beta program available 

at the meeting. Additional titles may have been submitted to the final program. 

Southeastern Region District I Papers 

REGAN, KATHRYAN. Tau Upsilon, Belmont Abbey College - A population study of 
Magnolia macrophylla Michaux. 

WANAT, KAROLYN. Sigma Psi, Florida Institute of Technology - Levels of proteins 
regulating initiation of DNA replication during the E. coll cell cycle. 

BREITBART, MYA E. Sigma Psi, Florida Institute of Technology - Cell cycle characteristics 
of the halophilic archaebacterium Haloferax volcanii. 

BUSCHER, A. AND W. SILVER. Beta Rho, Wake Forest University - The effects of odorants 
on facial skin blood flow in the rat. 

STELLE, S. AND K. KRON. Beta Rho, Wake Forest University - Evolutionary relationships 
of tropical blueberries: an example from Cavondishia. 

BARKER, J.U. AND M. A. ASFILEY-ROSS. Beta Rho, Wake Forest University - Mechanical 
conseguences of fiber type heterogeneity in salamander hindlimb muscles. 
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THOMAS, B.W. AND M. A. ASHLEY-ROSS. Beta Rho, Wake Forest University - Dorsal fin 
use during the escape response in the harlequin basslet Serranus tic/rinus. 

WARD, A. B. AND P. D. WEIGL. Beta Rho, Wake Forest University - Functional morphology 
of raptor hindlimbs: a comparative study of hawks and owls. 

KINGSTON, M. M. AND R. V. DIMOCK, JR. Beta Rho, Wake Forest University - A 
microscopic study of the degeneration and reformation of adductor muscles during 
development of juvenile freshwater mussels. 

VELDE, GRAYLING VANDER AND JOHN M. SCHMIDT. Psi, Winthrop University - Relic 
plant species along the Catawba River in Lancaster County, South Carolina. 

CHRISTOPHER, SHANNON L. AND JULIAN P. S. SMITH III. Psi, Winthrop University - The 
origin of bouliaand patterns in kombucha symbiosis. 

SELLERS, KATHLEEN AND DWIGHT D. DIMACULANGAN. Psi, Winthrop University - 
Molecular mechanism of California blackworm regeneration. 

CHERA, BHISTAMJIT, JANICE L. CHISM, AND DWIGHT D. DIMACULANGAN. Psi, 
Winthrop University - Determining maternal inheritance by mtDNA genetic comparison of the 
deBrazza’s monkey, Cercooithecus neglectus. 

BARWICK, JENNIFER. Psi, Winthrop University - Phylum Gastrotrichia: members of 
Ecdvsozoa? 

ACHAT, CINDY. Tau Chi, Armstrong Atlantic State University - Cocaine induced 
sensitization: the effects of repetitive cocaine exposure on behavior and on GABA receptors 
of the striatum and cortex. 

LIACOURAS, PETER. Psi Beta, James Madison University - Mathematical modeling of the 
desensitization kinetics of the acetylcholine receptors of Schistosoma mansoni. 

District I Posters 

THOMPSON, CHRISTINA. Sigma Psi, Florida Institute of Technology - Somatic 
embrvogenesis in cantaloupe and the effect of the length of the induction phase on the 
number of embryos. 

VIEIRA, KAREN F. Sigma Psi, Florida Institute of Technology - Footprinting of histone-like 
DNA proteins Fis and Hu at the E. coli chromosome’s replication origin. 

PRATT, J. AND J. CURRAN. Beta Rho, Wake Forest University - Using site-directed 
mutagenesis to create frameshift mutations in a lacZ reporter. 

JOHNSON, AMBER. Psi, Winthrop University - The effects of strychnine on the activity level 
and righting time of Dugesia dorotocephala. 

REKOW, MEGAN. Psi, Winthrop University - Behavioral assay of stress in captive 
deBrazza’s monkeys (Cercopitheus neglectus).' 
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OTTO, KATHERINE, BRIAN SHAFFER, AND KIMBERLY SLEKAR. Psi Beta, James 
Madison University - A genetic study of oxidative stress protection in yeast. 

HOOVER, KYLIE. Psi Beta, James Madison University - Effects of an increased number of 
antibiotics on the reliability of the antibiotic resistance analysis (ARA) method of determining 
non-point source fecal contamination. 

JOHNSON, ERIKA. Psi Beta, James Madison University - Investigating the consistency and 
reliability of field techniques used in antibiotic resistance analysis (ARA) in determining 
non-point source fecal contamination. 

MCDONOUGH, JUSTIN. Psi Beta, James Madison University - Improving antibiotic 
resistance analysis of fecal streptococci isolates by developing reliability and repeatability 
measures using several laboratory methods. 

NOTO, MICHAEL. Psi Beta, James Madison University - Applying the antibiotic resistance 
analysis (ARA) method of determining non-point source fecal contamination to the Holmans 
Creek watershed. 

STEVENS, ERIN. Psi Beta, James Madison University - Use of antibiotic resistance 
analysis to determine the effect of streamwater exposure on the identification of non-point 
sources of fecal pollution. 

CLASEN, KATIE, AMY PHILLIPS, AND JAMIE ROSS. Psi Beta, James Madison University 
- Microbiollistic insertion of polyhvdroxvalkanoate synthase genes into Chlamvdomonas 
reinhardii. 

FEIRE, ADAM, AND ANDY SVENDSEN. Psi Beta, James Madison University - Production 
of polyhvdroxvalkanoate synthase chimeras. 

ERVIN, KATI. Psi Beta, James Madison University - Determination of acetylcholine 
receptors in Schistosoma mansoni. 

CARAMANICA, JANET. Psi Beta, James Madison University - Use of RACE to clone a gene 
coding for antibiotic activity in terrestrial slugs. 

HO, ELLIS. Tau Eta, Catawba College - Analysis of red pigment formation in a and ( mating 
types of Saccharomvces cerevisae. 

SLAUTHER, JONATHAN. Tau Eta, Catawba College - Refolding of recombinant human 
Group X sPLA2 enzyme. 

District li Papers 

DAVIS, HEATHER. Mu Chi, Midway College - Effect of social experience on lateral and 
medial giant fiber mediated escape responses in the crayfish, Orconectes rusticus. 

MCKNIGHT, ELIZABETH R. Mu Omicron, Columbus State University - Changes in leaf 
lycopene content with changes in light in Talinum teretifolium (Portulacacae). 
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WELCH, RUTH ANN C. Mu Omicron, Columbus State University - Molecular and 
morphological comparisons among two free ranging and one semi-captive whitetail deer 
populations from east central Georgia. 

GARNER, ROBERT G. Mu Omicron, Columbus State University - Randomly amplified 
polymorphic DNA (RAPP) analysis of southeastern populations of loggerhead sea turtles, 
Caretia caretta. 

HARRISON, JASON. Mu Omicron, Columbus State University - Prevalence of the 
dinoflagellate parasite. Hematodinium. in blue crabs (Callinectes sapidus) from coastal 
Georgia: causes and impacts. 

QUILLEN, HOLLY. Mu Omicron, Columbus State University - Analysis of DNA strand 
breakage due to environmental contaminants using pulse field gel electrophoresis on 
laroemouth bass (Micropterus salmoides). 

SKELTON, EMILY. Pi Delta, East Tennessee State University - Bat conservation through 
engineering and education at Fall Creek Falls State Park. Tennessee. 

HANSEN, VICTORIA STATA. Pi Delta, East Tennessee State University - Color change in 
crayfish induced by substrate and lighting variation. 

SIMS, BRAD. Mu Epsilon, Troy State University - Structural linkages between stereocilia 
of hair cells and the tectorial, otolithic, and cupular membranes in the chick’s inner ear. 

CANNON, JENNIFER AND MARK WINDAM. Mu Epsilon, Troy State University - Cellular 
appearances in the gills of normal and lead-intoxicated fathead minnows. 

DESALVO, JOANNA. Eta Lambda, Loyola University (LA) - The distribution and abundance 
of damselflv larvae in the St. John River estuary. 

District II Posters 

BAIRD, ALISON. Pi Delta, East Tennessee State University - Timekeeping in forager 
honeybees (Apis melllfera): how individual forager behavior shapes the collective response. 

WEBER, LAURA. Mu Chi, Midway College - The effect of human contact on the heartrate 
of the horse. 

LEMMINK, JESSICA. Mu Chi, Midway College - Accuracy of forensic entomology 
technigues for determining the post mortem interval. 

JENKINS, FAMEEKA. Kappa Omega, Alcorn State University - The medical contributions 
of the bombardier beetle. 

HINTON, VANESSA. Kappa Omega, Alcorn State University - The effect of lead on nitric 
oxide production in the developing rat kidney. 
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SYMPOSIA AND WORKSHOPS 

Wednesday Evening, April 5, 2000 

Southeastern Society of Parasitologists; Presidential Symposium 
“Parasitology 2000: One Eye on the Future, One Eye on the Past” 

Plaza A-Marriott 5-7 PM 
[NO ABSTRACTS AVAILABLE] 

Presiding: George W. Benz, Southeast Aquatic Research Inst. & Tenn. Aquarium 

5:00 Daniel G. Colley. Division of Parasitic Diseases, NCID/CDC. We have newly 
recognized parasitic disease threats to confront, but watch your backside too. 

5:40 Ernest H. Williams, Jr. University of Puerto Rico. Isopods as parasites or 

associates of fishes. 

6:20 Larry S. Roberts. Florida International University. Pseudoscience in 

parasitology. 

Thursday, April 6, 2000 

Morning Symposium 

Symposium: Sustainable Development and Urban Ecosystems 

Convention Center, John Ross C 
[no abstracts available] 

Presiding: James Frierson, Chairman, Tennessee World Trade Center 

10:30 Frierson, James. Chairman, Tennessee World Trade Center - Opening 

Remarks. 

10:35 Hundt, Karen. Executive Director Pro Tern, Regional Planning Agency, Hamilton 
County/City of Chattanooga, Tennessee - The urban environment: A sustainable 

resource. 

11:00 Watson, Stroud. Director Chattanooga Urban Design Studio, Chattanooga, 
Tennessee - The urban public realm: Streets, parks, plazas - The city's living 

room, our ecological opportunity. 

11:25 Young, Nestor. Superfund Site Manager, U.S. EPA - Converting an urban creek 

from a Superfund site to greenway. 

11:50 Panel Discussion. 
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Thursday, April 6, 2000 

Afternoon Symposium & Workshops 

Symposium: Land Trusts as Agents of Conservation - Convention Center, John 
Ross A 

[NO ABSTRACTS AVAILABLE] 

Presiding: James C. Brown, Executive Director, Tennessee River Gorge Trust 

1:30 Brown, James. Executive Director, Tennessee River Gorge Trust, Chattanooga, 

Tennessee - Opportunities for applied biology in Land Trusts. 

2:00 Davenport, Robert. Field Representative, Trust for Public Lands, Chattanooga, 

TN - Habitat conservation by the Trust For Public Land. 

2:30 Boner, Rex. Field Representative, Conservation Fund, Atlanta, GA - Habitat 

conservation by the Conservation Fund. 

3:00 Break 

3:30 Roe, Charles. Executive Director, The Conservation Trust for North Carolina 

Habitat conservation by the Conservation Trust for North Carolina. 

4:00 Reeves, Reggie. Director, State Heritage Department, Ecological Services 

Division, State of Tennessee - The role of state ecological services. 

4:30 Panel Discussion. 

Workshop: Careers in Biology - Marriott, Signal Mountain Room 
1:30-3:30PM 

Sponsored by the ASB Education Committee 

Presiding: Dwayne Wise, Mississippi State University 
The purpose of the workshop is to provide graduating undergraduate and 
graduate students with information about how to find job opportunities and 
graduate programs. Advice about applications, resume’ writing, interviewing, etc. 
will be included. The panel will consist of a representative with significant 
experience from each of the following areas: (1) a university with M.S. and Ph.D. 
programs, (2) a college/university with major teaching mission (3) a government 
biological agency and (4) a biological business. Background will be supplied by 
the moderator and each panel member will present a brief overview of his/her 
area of biological opportunity. The bulk of the time will be devoted to answering 
questions from the audience. Each panel member will be encouraged to provide 
written handout material as appropriate. 
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Workshop: STILL AN ISSUE FOR THE NEW MILLENIUM, 
DIVERSITY AMONG SCIENTISTS: DO WE NEED IT? 

Marriott, Signal Mountain Room 
3:30-5:00 PM 

Sponsored by the ASB Committee on Women, Minorities, and the Disabled 

Presiding: Lonette Edwards, Alabama A&M University 
The goal of this workshop will be to offer a "townhall" for consultation of the 
unique challenges presented by this issue. Panelists will present current 
information and their own experiences and observations regarding a diversified 
workforce. Topics for discussion will include current situations (including in other 
professional societies and how any effects of diversity may be correlated with 
the future of scientific research. Workshop participants will be encouraged to 
share ideas and have the unique opportunity to debate this topic in a way that will 
produce useful concepts for sharing with other scientists and draw people into 
thinking on diversity issues in science. 

Panelists are: Peter Roussopoulos, Director of the Southern Research Station 
of the USDA Forest Service; Muriel Poston, Associate Professor, Biology 
Department, Howard University; and Marion Page, USDA Forest Service 
Research Scientist, Pacific Southwest Forest Service Research Station, 

University of California, Berkeley. 

Workshop: Laboratory Safety in the Academic Setting - Marriott, Lookout 
Mountain Room 

3:00 -5:00 PM 
Presiding: Catherine Newsome, Elon College 

Friday, April 7, 2000 

Morning Symposium & Workshops 

Symposium: Invasive Exotic Pest Plants - Convention Center, John Ross A 
Sponsored by The Southeast Exotic Pest Plant Council (SE-EPPC) 

Presiding: Dan Brown, Southeast EPPC President; USDA-USFS (retired) 

8:00 Brown, Dan. Southeast EPPC President; USDA-USFS (retired) - 

Welcome and Introduction. 

8:15 350. Doren, Bob. Senior Science Administrator, NPS SE Regional Office - 
Invasive Species: How Bad a Problem? What Can We Do ? Is Anybody 

Listening? 

8:45 351. Bloch, Philip L. And Robert W. Merriam. NC Carolina Nature 
Conservancy - North Carolina Non-native Plant Survey: An Assessment 

of the Occurrence of Exotic Plants in North Carolina. 
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9:15 Break 

9:30 352. Stocker, Randall. Director, Center For Aquatic Plants, University of 

Florida - Lygodium in Florida...When's It Going to Start Getting Easier? 

10:00 353. Kaufman, Gary. Botanist USFS, Nantahala National Forest - Southern 

Appalachian Native Grass/Forb Trial. 

10:30 354. Evans, Jon. Department of Biology, Univ. of the South - The 
Ecophysiology and Demography of Ailanthus altissima (Tree-of-Heaven), 

an Invading Species of Old Field and Forest Communities in the Eastern 

United States. 

Workshop: Computer-based Human Physiology Laboratory - UTC Campus 
(transportation provided) 

8:00 — 11:00 am 

Presiding: Linda Collins, University of Tennessee at Chattanooga 

Friday, April 7, 2000 

Afternoon Symposium & Workshops 

Symposium: Species Restoration - Convention Center, John Ross A 
Sponsored by the American Chestnut Foundation 

Presiding: Hill Craddock, University of Tennessee at Chattanooga 

1:30 Craddock, J. Hill. Vice President, Head of Science Cabinet, The 

American Chestnut Foundation - Introduction to the Syposium. 

1:40 355. Archibald, George. Director, International Crane Foundation, P.O. Box 
447, Baraboo, Wl 53913 - Restoring Cranes. 

2:10 356. Hermann, Sharon. The Tall Timbers Research Station, 13093 Henry 

Beadel Drive, Tallahassee, Florida 32312-0918 - Conservation of Torreya 
taxifolia. [No abstract], 

2:40 357. Henry, Gary. Red Wolf Coordinator, US Fish and Wildlife Service, 160 

Zillicoh, Asheville, NC 28801 - Recovery of red wolves (Canis rufus) in 
the wild. 

3:10 Break 
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3:30 358. Gjerstad, Dean And Rhett Johnson. School of Forestry and Wildlife 

Sciences, 108 M. White Smith Hall, Auburn University, Auburn, AL 
36849-5418 and Solon Dixon Forestry Education Center, Rte. 7, Box 131, 
Andalusia, AL 36420 - The Longleaf Alliance: A Regional Restoration 
Effort. 

4:00 359. Loftis, David. Project Leader, Bent Creek Experimental Forest, US Forest 
Service, Southern Research Station, 1577 Brevard Road, Asheville, NC 
28806 - Re-introducing American Chestnut: A Silvicultural Perspective. 

Workshop: Teaching Biology: Online - Marriott, Signal Mountain Room 
Sponsored by the ASB Education Committee 

Presiding: John Aliff, Dekalb College 

1:30 360. Mintzes, Joel J. University of North Carolina at Wilmington - Framework 
for online learning in biology. 

2:00 361. Windelspecht, Michael. Floyd College -_A Tale of Two Courses, 

Success and Failure in the Online Environment. 

2:30 362. Michelich, Virginia J. Georgia Perimeter College - Using WebCT to 
teach biology for majors. 

3:00 363. Blair, Benjie And Jessica Forrister. Dept. Biological Sciences, 

Jacksonville State University, Jacksonville AL 36265 - The Preparation 
and Use of On-Line and CD Materials To Supplement the Teaching of 

Health Microbiology. 

3:30 364. Kennedy, Maureen. Benjamin/Cummings Science - Biology Labs 

On-Line. 

4:00 Discussion and Questions 

Workshop: RESEARCH ON WETLANDS, BOTTOMLAND HARDWOODS, AND 
RIPARIAN AREAS IN THE SOUTHERN UNITED STATES: STATUS AND 

FRONTIERS - Marriott, Lookout Mountain Room 
Sponsored by the USDA Forest Service Southern Research Station 

Presiding: Paul Hamel 

1:30 Background and statement of goals for workshop (Moderator) 

1:45 Opening Presentation on Status of research on wetlands in the Southern United 

States (To be announced) 
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2:30 Presentation by panelists (10 minutes each) on needs for research in 

Silviculture (Speaker to be announced) 

Managing for biodiversity(To be announced) 

Restoration(To be announced) 
Riparian Area Management(To be announced) 

Water Quality(To be announced) 
Carbon Sequestration(To be announced) 

3:30 Break 

3:45 Discussion with Audience led by Panelists 

4:45 Wrap-up - Where will the USDA Forest Service’s Southern Research Station go 

from here? (To be announced) 
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ABSTRACTS 

1 PORRES, P.J. AND D.S. MALLORY. Department of Biology, Marshall University, 
Huntington, WV 25755 - Effect of inhibiting nitric oxide synthase on the reproductive 
cycles of rats. 

Rats have four-day estrous cycles controlled by hormones from the hypothalamus, anterior pituitary 
and ovaries. Stages of the cycle can be identified by the morphology of vaginal epithelial cells 
unique to each. As these morphologies are affected by the hormones controlling the cycle, any 
changes in concentrations or patterns of these hormones will be reflected in the appearance of the 
vaginal cells. Furthermore, secretion of the hypothalamic hormone gonadotropin-releasing hormone 
(GnRH) is partially controlled by the cellular messenger nitric oxide (NO). Altering hypothalamic 
levels of NO, by inhibiting the NO synthetic enzyme, nitric oxide synthase (NOS) would result in 
abnormal secretion of GnRH and therefore, the normal cascade of hormones controlling the 
estrous cycle. These changes can be followed by daily monitoring of vaginal epithelial morphology. 
Rats were randomly assigned to receive (s.c.) one of three doses (0.0 mg/kg BW, n=4; 5.0 mg/kg 
BW, n=3; 50.0 mg/kg BW, n=3) of the potent NOS inhibitor, nitro-L-arginine methyl ester (L-NAME) 
beginning at 1200h on estrus and continuing for 8 days. Daily vaginal epithelium morphology was 
recorded. NOS inhibition had no effect on reproductive cycles 

2 WELDON, S.B. AND D.S. MALLORY. Department of Biological Sciences, Marshall 
University, Huntington, WV 25755 - Effect of forced running on fertility in rats. 

Stress negatively affects fertility, leading to cessation of reproductive cycles and/or infertility. 
Forced running provides a means to impose quantifiable stress on rats, allowing correlation of 
stress with fertility. In this experiment, nulliparous female rats were trained to run (Columbus 
Instruments Model Eco-3 treadmill; 15m/min, 5 min total) prior to being assigned to an experimental 
group. Training took place for a minimum of 7 days. During the training regimen, rats were mated 
on the evening of proestrus, as determined by routine vagina smears. Only rats having 
spermatozoa present in the vaginal smear the following morning were assigned at random to one 
of three treatments groups (day 1). CONTROL (n=2; Om/min), SLOW (n=2; 30m/min) and FAST 
(n=4; 60m/min) rats were on the treadmill for 10 minutes with the belt angle set at +4°. Water and 
rat chow were available ad libitum during the training and experimental periods. Rats were 
euthanized and the number of implanted embryos were counted on day 7. Fertility was not affected 
by running, CONTROL = 13.5+ 2.5 embryos, SLOW = 16.0 + 1.0 embryos, FAST = 16.0 + 0.9 
embryos (NS at P 0.05) 

3 BLUE, T.E.1, W.B. WORTHEN1, C. CUDDY1, D.C. HANEY1, C.B. ANDERSEN2, AND 
J. WHEELER3, biology Dept., 2Earth and Environmental Sciences Dept., and 
3Chemistry Dept., Furman University, Greenville, SC 29613 - The abundance of 
Boveria vinosa larvae in comparison to the physical and chemical properties of the 

Enoree River of South Carolina. 
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The fawn darner, Boyeria vinosa (Odonata: Aeshnidae), is a common dragonfly of South Carolina 
streams. Here, we report on the relationships between the physical and chemical properties of 
streams and the abundance of Boyeria vinosa larvae in five piedmont creeks feeding the Enoree 
River of South Carolina. Streams varied significantly with respect to many chemical parameters, 
including temperature, dissolved oxygen, salts (Na\ Ca2+, K+, Mg2+, Cf), metals (zinc, manganese, 
aluminum, iron), nitrate, carbonate and silicates, with associated differences in conductivity and 
alkalinity. The abundance of Boyeria also varied among these streams, but only covaried with 
dissolved oxygen and metal content. Boyeria was more abundant in streams with higher dissolved 
oxygen and lower metal concentrations. In addition, Boyeria was found to be more abundant at 
sites characterized by sandy bottoms rather than rocky bottoms. Apparently, Boyeria is a tolerant 
species with broad chemical niche parameters. 

4 BONNER, LISA A., PATRICK A. MYER AND JOE R. WOLF. Peace College, 
Raleigh, N.C. 27604 - Characterization of Crabtree Creek (Wake County, N.C.) using 
physicochemical, microbial, and biological indicators. 

Crabtree Creek flows through urban and residential areas in Wake County, N.C before merging 
with the Neuse River. This was a limnological study to ascertain the water quality and species 
richness of one of the Neuse River’s major tributaries. We sampled 15 sites using physicochemical, 
microbial and biological indicators. Physical parameters included width (m), depth (cm), velocity 
(m/sec), siltation (%) while chemical analysis of the water included oxygen (ppm), pH, turbidity 
(JTU), orthophates (ppm) and nitrates (ppm). We surveyed samples quantitatively for total coliform 
bacteria as well as collecting benthic macroinvertebrates. All sampling sites were relatively narrow 
(1.8-19.8 m) and shallow (7-65 cm) with most oxygen (2.9-9.03 ppm) and pH (6.0-7.5) 
measurements falling within normal ranges. We detected slight increases in nutrient levels 
receiving runoff from industrial parks and golf courses, sporadically high coliform counts along the 
headwaters, and relatively low species diversity and richness. The paucity of invertebrate fauna 
was likely due to heavy silt coverage in the benthos. 

5 Withdrawn 

6 CORDELL, J.\ C. HOLSON1, R. KERSTETTER1, M. MITCHELL3, S. MONHEIM4, 
AND E. KITCHEN2, biology Dept, and 2Chemistry Dept., Furman University, 
Greenville, SC 29613,3North Georgia College and State University, Dahlonega, GA 
30597, and 4Mount Holyoke College, South Hadley, MA 01075 -The effects of land use 
patterns on bacterial populations II. Tributaries to the Enoree River. SC. 

To explore the impact of land use patterns on water systems, bacterial levels in five tributaries of 
the Enoree River Watershed of upstate South Carolina were monitored. Heterotrophic and fecal 
coliform populations were counted weekly at 70 sites over a three-month period, and were 
compared to water chemistry at various locations. Colonies of heterotrophic bacteria were grown 
in plate count media at 37 (C and counted. Fecal coliform-type bacteria in water samples were 
isolated using sterile membrane filtration, incubated, counted, and finally confirmed by gas 
production in fermentation tubes. There were significant differences in the abundance of 
heterotrophic and coliform bacteria among these stream systems and the Enoree River. 
Heterotrophic bacteria levels showed a significant negative correlation with conductivity and high 
levels of zinc, aluminum, and other metals, and correlated positively with levels of sulfates, nitrates, 
and carbonate. As such, these differences in bacterial levels reflect differences in land use 
between relatively undeveloped areas and more populated, industrialized areas. 
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7 CORN, ELIZABETH, ROB ANGUS, AND KEN MARION. Biology Department, 
University of Alabama at Birmingham - A bioassessment of tributaries in an 
increasingly urbanized watershed. 

Habitat/water quality conditions of the upper Cahaba River drainage basin near Birmingham, 
Alabama, were investigated by determining the status of benthic macroinvertebrate communities 
in seven tributaries and two small mainstream sites. Locations were chosen that reflected widely 
varying degrees of urbanization and watershed development. Benthic macroinvertebrates were 
collected from riffle areas at all nine sites during summer, fall and spring, 1998-99. One hundred 
specimens were randomly selected for each site per season and identified to genus level. Benthic 
community metrics and habitat assessment scores, as described by EPA Rapid Bioassessment 
Protocol, were calculated for each site. Land use maps provided by the Jefferson County 
Stormwater Management Authority were used to calculate the percent development in each 
watershed. Results indicated a significant relationship between the rank sum of metric scores and 
habitat scores. There was a correlation (p = 0.08) between habitat scores and percent watershed 
development and a significant correlation (p<0.05) between the rank sum of metric scores and 
percent watershed development. The EPT Index and Hilsenhoff Biotic Index appear to be the 
metrics most sensitive to changes associated with urbanization, as these indices correlated best 
with habitat evaluations, percent watershed development, and some measures of sedimentation. 

8 DEATON, P. RAELYNN. University of New Orleans - Effects of predation on habitat 
choice in two Lake Pontchartrain populations of the naked goby, Gobiosoma bosc. 

Gobiosoma bosc, a small, benthic, estuarine fish common to the Gulf of Mexico is found in high 
numbers in Lake Pontchartrain, a southeast Louisiana estuary. Weekly field observations were 
made from June - September 1999 to compare habitat use between two populations of G. bosc. 
Bayou St. John, a highly disturbed and less complex habitat in Lake Pontchartrain basin, yielded 
lower numbers of G. bosc than Irish Bayou, a less disturbed and more complex habitat. In Bayou 
St. John, G. bosc was predominately found in deep mud and leaf litter. In Irish Bayou, gobies were 
collected most often in deep mud with patches of vegetation and debris. Based on the field 
observations, G. bosc apparently prefers more complex habitats that act as effective refugia from 
predators. A series of laboratory experiments were designed to investigate the choice of natural 
habitats from both populations, to test for microhabitat shifts due to predation, and to examine 
percent survival in each habitat. Preliminary results indicate that G. bosc prefers complex habitats 
because these provide more effective refuge from predators. 

9 EAKIN, DAVID A. Dept, of Biological Sciences, Eastern Kentucky University, 
Richmond, KY 40475 - Growth and morphological variations in six species of soil algae 
related to increased concentrations of salt. 

It is known that many algae are able to survive very long periods of desiccation within the soil. For 
this to occur these organisms must also be able to withstand higher concentrations of salts 
produced by the evaporation of water from around the clay micelles. This study was designed to 
determine (1) the limits of salt tolerance, and (2) the morphological changes accompanying 
increased concentrations of salt (NaCI) in the following species of soil algae: Hormidium flaccidum, 
Trebouxia erici, Spongiococcum alabamensis, Tetracystis intermedium, Scenedesmus dimorphus, 
and Protosiphon botryoides. While some species exhibited great tolerance, others clumped, formed 
gelatinous sheaths, fragmented, and/or lost their characteristic morphology. Some evidence of 
polymorphism was displayed. 
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10 FAULKNER, SAMUEL P. Delta State University, Cleveland, MS 38733 - Effects of 
salinity, aeration and nitrogen amendment on growth and vegetative morphology of 

Juncus roemerianus. 

Black needlerush (Juncus roemerianus Scheele) is a major component of south Atlantic and Gulf 
of Mexico tidal marshes. It is a major contributor to energy flow through these wetlands. A 
glasshouse experiment was undertaken to study black needlerush growth and morphological 
response to salinity, aeration and nitrogen. A randomized complete block design was used with 
salinity (3 levels), aeration regime (2 levels) and nitrogen amendment (2 levels) as factors. 
Biomass production, leaf height, and shoot and leaf density were measured after 175 days. The 
salinity x aeration interaction term for mean total biomass was significant (a = 0.001). Biomass was 
lowest at 15 ppt salinity under aeration. Tallest leaves were observed at 15 ppt salinity under 
flooding (a = 0.01). Highest shoot densities were recorded at 15 ppt salinity, flooding and with N 
added. Higher salinities suppressed leaf height and shoot and leaf densities regardless of N 
regime. These studies indicate that J. roemerianus growth was affected by substrate alteration. In 
particular, salinity and aeration Omay be important regulatory factors. Much morphological 
variability exists in this species, perhaps in part due to effects of these factors in interaction. 

11 HILEMAN, SALLY AND BILL DAVIN. Dept, of Biology, Berry College, Mount Berry, 
GA 30149 - Annual changes in the spawning habits of striped bass (Morone saxatilis) 
in the Upper Coosa River System, Georgia. 

We first documented the presence of a reproducing landlocked striped bass population in the 
Upper Coosa River system in 1997. In an effort to examine annual variations in spawning success, 
duration and site selection, sampling continued through the 1998 and 1999 spawning seasons. 
Spawning was documented over a 13-day period in 1997, with a peak of 4.7 eggs/m3. The 1998 
spawning season lasted 39 days, with a peak density of 77.1 eggs/m3. The peak in 1999 was 11.0 
eggs/m3 and the spawning season lasted 47 days. The spawning area, determined by back 
calculation, was found to be in the lower portion of the Oostanaula River. The area of highest use 
was approximately 19 km further upstream in 1998 than in 1999. While striped bass are commonly 
harvested from the Etowah River, which joins with the Oostanaula River to form the Coosa River, 
no eggs were collected for the Etowah River during any of the three sample years. The physical 
and chemical parameters of the Etowah are not significantly different from the Oostanaula River, 
except for variations in discharge as a result of an upstream hydroelectric facility. This may account 
for the lack of spawning activity in the Etowah River. 

12 HOLSON, C.1, J. CORDELL1, R. KERSTETTER1, M. MITCHELL3, AND S. 
MONHEIM4. biology Dept, and 2Chemistry Dept., Furman Univ., Greenville, SC 
29613,3North Georgia College and State Univ., Dahlonega, GA 30597, and 4Mount 
Holyoke College, South Hadley, MA 01075 - The effects of land use patterns on 
bacterial populations I. The Enoree River, SC. 

Bacterial populations are important indicators of anthropogenic disturbance and contamination of 
aquatic systems. Both fecal coliform and heterotrophic bacterial populations, along with a number 
of water chemistry parameters were measured along the Enoree River in upstate South Carolina 
to locate possible contamination sites and to describe effects of different land use patterns. 
Heterotophic colonies were grown in plate count media at 37 °C and counted using a plate counter. 
Fecal coliform was isolated through sterile membrane filtration, incubated and counted, and 
confirmed by gas production in fermentation tubes after 48 hours. Fecal coliform counts varied 
significantly among sites along the Enoree River, and differed from one of its tributaries. 
Heterotrophic bacteria also varied downstream, and the river differed from four of its five tributaries. 
Bacterial counts correlated with nitrogen, potassium, chloride, phosphate and sulfate levels, 
indicating the possibility of contamination at several sites along the river. 
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13 MITCHELL, M.\ S. MONHEIM 2 D.C. HANEY, WS. WORTHEN, C.B. 
ANDERSEN4, AND S. WHEELER ,5 North Georgia College and State Univ., 
Dahlonega, GA 30597,2Mount Holyoke College, South Hadley, MA 01075,3Biology 
Dept., 4Earth and Environmental Sciences Dept., and 5Chemistry Dept., Furman Univ., 
Greenville, SC 29613 - Biological and chemical description of Enoree River (SC) 
tributaries: Effects of land use patterns on Rocky Creek. Gilder Creek, and Mountain 
Creek. 

We sampled water, fish, and aquatic insects from three tributary watersheds of the Enoree River 
near Greenville, SC. These watersheds represent three different land use patterns: Rocky Creek 
is affected the most by industrial and residential development, farming is practiced along much of 
Gilder Creek, and Mountain Creek runs through a state park and residential areas. In comparison 
to Mountain Creek, the pastoral land use along Gilder Creek was associated with significantly 
higher conductivity, dissolved oxygen, turbidity, alkalinity, and most measured ion levels (Na\ K+, 
Ca2+, Cl", HC03-). Rocky Creek had intermediate levels of all chemical parameters, except for 
dissolved oxygen (it was lowest) and magnesium (it was highest). These measurements relate to 
differences in the abundance of stream invertebrates between these streams. Sites in Gilder Creek 
had significantly higher odonate abundance, total invertebrate abundance, and invertebrate species 
richness than Rocky Creek. Thus, differences in land use patterns may change water chemistry 
and affect the abundance of aquatic organisms. 

14 OUZTS, R.C. AND S. P. FAULKNER. Delta StateUniversity, Cleveland, MS 38733 
- Phvtoremediation of arsenic by pennywort (Hydrocotvl ranunculoides ) and effects 
of phosphorus interaction. 

Organoarsenical pesticides degrade into mostly inorganic forms that have long residence times in 
soils. Inorganic arsenic becomes more soluble under flooding and thus may gain entry into local 
streams via runoff. Physiologically, arsenic is assimilated by plants in much the same manner as 
phosphorus. Arsenic can substitute for certain energetic functions of phosphorus, leading to plant 
dysfunction. Phosphorus is known to suppress arsenic uptake and can be used to treat plants 
grown in As-contaminated soils. Some members of the Apiaceae are known arsenic accumulators. 
In the present study, pennywort, a common prolific mat-forming apiaceous wetland plant of the 
southeastern United States, was studied to determine its ability to accumulate arsenic from water. 
We also studied the effect of a phosphate gradient on arsenic assimilation. A factorial experiment 
was used to examine effects of arsenic alone and in combination with phosphate P. Unimpeded 
by phosphate, tissue arsenic tends to increase along an arsenic gradient. Aquatic plants such as 
pennywort have potential in phytoremediation of low level arsenic contamination typical in runoff 

from fields. 

15 PETERSON, MARK S„ BRUCE H. COMYNS, READ HENDON, PAM A. BOND 
AND GARY A. DUFF. Department of Coastal Sciences, Institute of Marine Sciences, 
The University of Southern Mississippi, Ocean Springs, MS 39564 - Habitat use by 
early life- history stages of fishes and crustaceans along a changing estuarine 
landscape: differences between natural and altered shoreline sites. 

In an effort to assess potential effects of development of waterfront property, we compared use of 
natural and altered marsh edge by early life-history stages of nekton. Monthly beam trawls were 
taken at 13 sites along shoreline habitats characterized by Juncus/Spartina marsh, natural beach, 
and areas altered by bulkheads and rubble. A total of 52,068 fish (n = 48 taxa) and 288,715 
crustaceans (n = 24 taxa) were collected during a two year study. The most abundant fish groups 
included gobiids, sciaenids, clupeids, and engraulids. Crustaceans were numerically dominated 
by mysids, both caridean and penaeid shrimps, and crabs (Callinectes spp.). Demersal residents 
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were dominated by Goblosoma bosc and Palaemonetes sp. whereas clupeiformes, sciaenids and 
penaeid shrimps were dominant among the nektonic and demersal transient species. These taxa 
were least abundant along stretches of shoreline altered with bulkheads or rubble, and were 
generally most abundant in marsh-edge habitats fringed with Juncus/Spartina grasses. These data 
support the hypothesis that marsh-edge habitat is critical to various life history stages of 
ecologically- and commercially-important species, illustrate the influence of altering natural 
marsh-edge habitat on resident and transient nekton, and provide quantitative data for resource 
managers in the continued efforts to preserve the complex estuarine marsh landscape. 

16 RITCHIE, JERRY C. AND GREGORY W. McCARTY. USDA-ARS Beltsville 
Agricultural Research Center, Beltsville, MD 20705 - Sediment deposition in an 

agricultural wetland. 

The capacity of wetland systems to capture sediments and build up areas of deposition has been 
documented. The purpose of this study was to determine the rates of sediment deposition using 
the 137Cesium technique in a wetland site adjacent to a small first-order stream that drains an 
agricultural area. The soils of the site consist of histosols buried by sediments from the agricultural 
area. Samples of deposited sediments in the riparian zone were collected in 5 cm increments and 
the concentration of 137Cs was used to determine the 1964 and 1954 deposition layers. Sediment 
deposition rates for the 1964 to 1999 period ranged from 0.3 to 0.6 cm yr'1 while deposition rates 
for the period from 1954 to 1964 rates ranged from 1.0 to 2.0 cm yr1. Changes in rates of 
deposition between the two periods probably reflect changes in agricultural practices in the 
watershed. The marked decrease in the rate of mineral soil deposition relative to that of C in the 
ecosystem was reflected in high C enrichment within the top layer (ca. 5 cm) of the mineral 
sediment. Deposition rates for mineral sediments decreased with distance from the stream 

channel. 

17 TATE, WILLIAM B. AND STEPHEN P. VIVES. Georgia Southern University - Affect 
of pH on sunfish distribution in the Southeast coastal plain. 

Studies have indicated that the distributions of many fishes are affected by pH. Blackwater streams 
in the southeast U.S. are typified by low pH. The fish assemblages are often dominated by sunfish. 
Streams representing three river drainages within the coastal plain of Georgia were sampled in 
order to determine the distributions of sunfish in relation to pH. Detrended correspondence analysis 
(DCA) was performed on species abundance for each site. The first DCA axis accounted for 27% 
of the variation between sites and described an environmental gradient of increasing pH. 
Occurrences of Enneacanthus obesus were more common at sites with low DCA scores (i.e. low 
pH) while Lepomis macrochirus, L. punctatus, L. auritus, and L. microlophus were associated with 
higher scores. No relationships were found for L. marginatus or L. gulosus. A laboratory experiment 
was performed in conjunction with the field study to determine preference for pH region by four 
species of sunfish, E. obesus, L. gulosus, L. macrochirus, and L. marginatus. Each fish was 
presented a choice between a high, low, and intermediate pH region within a behavioral arena. 
Results were congruent with the data obtained in the field portion of the study. 

18 POPHAM, D. J.1 AND E. J. CHESNEY2. ''University of New Orleans and Louisiana 
Universities Marine Consortium - Recruitment patterns and age and growth of juvenile 
Florida pompano (Trachinotus carolinus) in the surf zone of coastal Louisiana 

Florida pompano (Trachinotus carolinus) is a commercially and recreationally important species 
commonly found as juveniles along the Gulf coast. The goal of this research is to determine 
recruitment pattern and age and growth of juvenile pompano and use that to infer time of peak 
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spawning in Louisiana waters. Pompano were collected weekly in surf zone from May through 
November with a seine. Specimens were weighed and measured and frozen until otoliths could be 
removed. Otolith increment deposition was verified by labeling otoliths using calcein, which binds 
to calcium carbonate. Based upon collection of juveniles recruitment peaks occurred in late July 
and again more substantially in late August. The specimens collected ranged from a mean 
standard length of 1.34 to 5.40 cm with mean weight from 0.05 to 5.62 grams. Otolith analyses will 
be used to determined birthdates and precisely estimate time of spawning. The recruitment 
patterns and growth rates found in this study will be compared with a study conducted in 1968. 

19 CARIVEAU, MICKAEL J1., GERHARD W. KALMUS ,' QIYING. FANG ,2 AND 
XIN-HUA HU2. 'Department of Biology and department of Physics, East Carolina 
University, Greenville, NC 27858 - Porcine skin ablation using nanosecond laser 
pulses. 

The use of lasers has become commonplace in the medical sciences. The interaction of laser 
pulses with epithelial tissues has been studied extensively but there is ambiguity in determining the 
ablation process near the threshold. Among others, the ablation mechanism may be dependent on 
tissue absorption, which is a function of laser wavelength, and various laser parameters such as 
the pulse duration and spot size. Ablation of porcine skin was measured using a Q-switched 
Nd:YAG laser which outputs 10ns laser pulses at the fundamental wavelength of 1064nm. By using 
nonlinear optical crystals, 8ns pulses were obtained up to the fifth harmonics of the fundamental 
wavelength of 1064nm. The measurement of the ablation depth per pulse as a function of laser 
fluence and wavelengths were correlated to collateral tissue damage near the ablation site. 
Nanosecond pulses at 1064nm, 532nm, 266nm, and 213nm with pulse energy between threshold 
(E0) and ten times the threshold (10Eo) were used. Experimental results indicate that the ablation 
process is highly dependent on the laser wavelength. 

20 BALL, E. N. AND KARL H. JOPLIN. Dept. Biological Sciences, East Tennessee 
State University, Johnson city, TN 37614 - Ecdvsone receptor expression in the 
regulation of diapause development in the flesh fly, Sarcophaaa crassipalpis. 

Sarcophaga crassipalpis, enters diapause, a syndrome of genetically controlled, alternative 
developmental pathway after a short-day circadian gated photoperiodic regime during a four-day 
window in early development. Recent work shows diapause is a unique developmental program 
with its own set of genes expressed. The steroid hormone, 20-OH-ecdysone (ecdysone) regulates 
the metamorphic developmental process in insects through a heterodimer receptor of two 
nuclear-receptor superfamily members, the ecdysone receptor (EcR) and ultraspiracle (USP). We 
are isolating the EcR gene from S. crassipalpis using RT-PCR and comparing this sequence with 
the known EcR sequences from other insect and arthropod species. The cloned EcR will be used 
to investigate the expression controls of EcR during diapause. We do not know the regulatory 
pathway of this developmental program. To address one aspect of this question, we plan to 
compare the expression patterns of EcR in diapausing and nondiapausing S. crassipalpis. 

21 DIEHL, WALTER J. Mississippi State University - Natural selection on the maternal 
patterning gene dorsal/rel and the divergence of protostomes and deuterostomes. 

Zygotic genes, dpp and sog, have dorsalizing and ventralizing effects respectively in the 
protostome Drosophila. Homologues, bmp-4 and chordin, have ventralizing and dorsalizing effects 
respectively in the deuterostome Xenopus. When injected into Xenopus, dpp and sog have 
ventralizing and dorsalizing effects respectively. Thus as protostomes and deuterostomes 
diverged, natural selection for reversed dorsoventral patterning likely occurred in maternal genes 
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upstream from dpp/bmp-4 & sog/chordin. I used the McDonald-Kreitman analysis to test this 
hypothesis on maternal genes (toll, cactus & dorsal) and zygotic genes (dpp, sog & snail) that 
establish the dorsoventral axis in Drosophila vs. their respective vertebrate homologues (toll, 
NFKB1A, rel & bmp-4, chordin, snail). Coding sequences were obtained from Genbank (NCBI) and 
aligned with ClustalX. The maternal gene dorsal/rel showed the greatest evidence of selection 
(highly significant McDonald-Kreitman test, P<0.01; low neutrality index, 0.122). In Xenopus, rel 
is deposited anteriorly and not along the dorsoventral axis. Thus during divergence there may have 
been a shift from control of dorsoventral patterning (dorsal) in protostomes to control of 
anteroposterior patterning (rel) in deuterostomes. 

22 FUNDERBURK, SARAH F1., NADIM SALMAN2 AND VICTORIA L. TURGEON2. 
1 South Carolina Governor’s School for Science and Mathematics, Hartsville, SC 29550 
2Depart. of Biology, Furman University, Greenville, SC 29613 - Chick motor neuron cell 
death during embryonic development is activated bv agonists of the protease-activated 
receptor-1 (PAR-1) and not PAR-2. 

Recent studies have suggested that the proteolytically activated thrombin receptor (PAR-1) is 
associated with neuronal cell death during development and disease. Studies have shown that 
(-thrombin and the synthetic peptide, SFLLRNP, induce neurite retraction and neurotoxicity. 
Although PAR-1 appears to be the primary receptor for thrombin activation, a second thrombin 
receptor is expressed in the developing and adult nervous systems. This receptor, 
protease-activated receptor-2 (PAR-2), is a seven transmembrane G protein-coupled receptor with 
a structure and activation mechanism similar to PAR-1. The synthetic peptide SLIGRL as well as 
SFLLRNP have been shown to activate PAR-2. Due to the structural similarities of PAR-1 and 
PAR-2 and their colocalization to chromosome 5q, it has been suggested that PAR-2 may play a 
role in neuronal cell death. Recently, SFLLRNP was shown to increase chick lumbar spinal 
motoneuron cell death during the period of programmed cell death (PCD). Following the discovery 
of PAR-2, it is necessary to determine whether these effects are mediated via PAR-1 or PAR-2. 
To examine this question, chick embryos were treated during PCD with SLIGRL. Results conclude 
that activation of PAR-2 does not play a role in motoneuron PCD and that the affects of thrombin 
addition are mediated via PAR-1. 

23 KUTAY, AMY L.Y.1, MARK J. MELANCON2, AND DAVID J. HOFFMAN2. 'Dept. 
Biological Sciences, Frostburg State Univ., Frostburg, MD 21532 and 2USGS Patuxent 
Wildlife Research Center, Laurel, MD 20708 - Nestling Tree Swallow PCB body 
burdens and their effects on reproduction and growth. 

Tree swallows (Tachycineta bicolor) were monitored during three breeding seasons at sites in 
Maryland, Pennsylvania, and New York representing a range of polychlorinated biphenyl (PCB) 
contamination in order to evaluate potential effects on reproductive or growth parameters. Eggs 
were analyzed to determine contamination due to the females’ body burden and establish a 
baseline PCB level. Composite sediment samples were analyzed. Reproductive success was 
assessed by clutch size and survival. Clutch sizes at the two most contaminated sites near 
Philadelphia PA were generally smaller than at other sites. Nine-day nestlings were ligatured and 
insects in the food samples were identified to order, categorized as aquatic or nonaquatic, and 
analyzed for total PCBs. Growth parameters examined for twelve-day nestlings included body, 
liver, and heart weights, and bone and culmen measurements. A subset of skeletons was stained 
to observe growth and bone structure. Body weights at two contaminated sites were lower than 
those at control or less contaminated sites. There were no consistent differences between liver and 
heart weights that related to contamination. While there were only subtle differences between 
reproductive and growth parameters from nestlings at various sites, body burdens of PCBs 
correlated strongly with levels in sediment, eggs, and food sources. 
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24 COGGIN, STEVEN J. Department of Biology, Catawba College, Salisbury, NC 
28144 - The fractal geometry of virulence in Candida albicans. 

The fungus Candida albicans causes opportunistic infections in humans and other animals. 
Virulence is dependent on a dimorphic transition from the noninfectious yeast form and the invasive 
filamentous form. On agar the yeast form produces round colonies and the filamentous form 
produces irregular colonies. The irregular colonies exhibit fractal geometry and this characteristic 
is a marker for pathogenicty. Two signals that promote the conversion from the yeast to 
filamentous growth are nitrogen starvation and exposure to serum. C. albicans colonies on 
complete medium have a Euclidean dimension while on nitrogen limited medium or serum medium 
the colonies have a fractal dimension. C. albicans is an anomorphic ascomycete related to 
Saccharomyces cerevisiae. S. cerevisiae is not an animal pathogen but has growth characteristics 
similar to C. albicans. S. cerevisiae produces round, Euclidean, colonies on complete medium and 
irregular colonies with a fractal dimension on nitrogen limited medium. On serum medium S. 
cerevisiae produces Euclidean colonies. Since C. albicans is an animal pathogen it responds to 
signal molecules in serum to convert from the avirulent yeast form to the virulent filamentous form. 
S. cerevisiae normally grows on plant fruits and fails to respond to the signal molecules in serum. 

25 FANG, FENG, DANIEL J. PROCHASKA, AND SUSAN R. BARNUM. Department 
of Botany, Miami University, Oxford, OH 45056 - The study of hsp16.6 gene regulation 
in the cyanobacterium, Svnechocvstis sp. PCC 6803. 

At normal growth temperatures, heat shock proteins are present in low concentrations (or not at 
all), however, during heat stress their concentration increases dramatically. Previous work in our 
laboratory has demonstrated that a low molecular weight protein, hsp16.6, from Synechocystis 
cells is required for acquisition of thermotolerance during heat shock. Experiments were conducted 
to examine the effect of different environmental factors on the expression of hsp16.6. Our results 
demonstrated that hsp16.6 was induced by heat shock and high light intensity, but not by cold 
shock. Primer extension demonstrated that during exposure to ambient temperature, heat shock, 
and high light intensity RNA transcription was initiated from the same transcriptional start point. A 
reporter system was constructed by ligation of lacZ to a 266 base pair region upstream and 
contiguous with the translational site cloned from Synechocystis cells. The gene, lacZ, was not 
induced by heat shock in E. coli cells, although the promoter region of hsp60 from Synechocystis 
cells could induce lacZ expression. This suggests that hsp16.6 has a different mode of regulation 
from hsp60. 

26 LONG, JEREMY P. Maryville College, Maryville, TN 37804 - Investigation of 
regional use of prescription and non-prescription medications as well as natural 
remedies for allergy relief. 

Allergies are an extremely widespread problem in the East Tennessee region. In fact, the East 
Tennessee area has one of the highest allergy indexes in the nation. The scope of this study is to 
better understand the allergic reaction process and to study the effectiveness of such drugs as 
antihistamines in the allergic reaction. From this information it is hoped that we will be able to better 
understand and help allergy sufferers in the East Tennessee region. Data collection was provided 
by allergy sufferers who are prescribed antihistamine drugs by their doctors and who purchase 
these drugs at City Drug Company in Maryville, TN. The information was collected through survey 
questionnaire and by release of drug information from each patient. The results of this data 
analysis including the most prominent allergy problem and the preferred treatment will be 
presented. 
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27 MANOUS, CARRIE, ERIN TINDALL, REBECCA BENNETT, AND DONALD R. 
BETTLER, JR.. Department of Biology, Berry College - The development of a strain 
identification technique using PCR on eggs isolated from populations of Morone 
saxitalis in North Georgia. 

We are developing a technique to identify the parental strains of eggs from Morone saxitalis, or 
striped bass. Strains native to both Atlantic and Gulf coasts have been released in local rivers. The 
Polymerase Chain Reaction (PCR) has been used to identify adult fish for M. saxitalis strains 
elsewhere. We are currently trying to adapt these techniques for use with eggs isolated in the 

Coosa and Etowah rivers. 

28 WELBORN, JOHN R.1 AND STEPHEN H. WRIGHT2. 'Dept. Biological Sciences, 
Mississippi State University, Mississippi State, MS 39762 and department of 
Physiology, University of Arizona, Tucson, AZ 85724 - Peritubular transport of 
(-ketoqlutarate characterized in single S2 segments and primary cultures of rabbit 
renal proximal tubules. 

Peritubular uptake of (-ketoglutarate into single S2 segments and primary cultured cells of rabbit 
renal proximal tubules was examined using 14C-(KG. At 37 (C, the initial rate of 25 a^M (KG uptake 
into single segments was 3.8 nmol cm'2 min1 and uptake of 0.25 a^M (KG into cultured cells was 
0.2 fmol cm'2 min'1. Kinetic analyses of (KG uptake yielded apparent Kt’s of 26 ( 11 a^M (SEM) for 
single segments and 83 ( 26 pM for cultured cells while the Jmax into single segments was ~800-fold 
larger than in cultured cells. Organic anions c/s-inhibited (KG uptake into both single segments (1 
mM (KG, 87% inhibition; 1 mM succinate, 70%; 2.5 mM para-aminohippurate, PAH, 39%; 1 mM 
citrate; 7%) and cultured cells (1 mM (KG, 92% inhibition; 1 mM glutarate, 91%; 1 mM succinate, 
46%; 2.5 mM PAH, 34%; 1 mM citrate, 12%). Exposure of cultured cells to 1 mM succinate and 
2.5 mM PAH decreased (KG uptake by 88%, suggesting additive inhibition. Uptake of (KG into both 
systems was relatively insensitive to lithium. These results suggest that peritubular uptake of (KG 
involves both the Na-dicarboxylate cotransporter and the organic anion/dicarboxylate exchanger. 
NIH DK49222 

29 DWYER, COLLEEN S., DEBORAH M. EPPERSON, AND ANN M. (UZEE) 
O’CONNELL. Mississippi Natural Heritage Program, Camp Shelby Natural Survey - 
Effects of land use, habitat structure, and soil type on gopher tortoise (Gooherus 
Polyphemus) populations at Camp Shelby Training Site, Camp Shelby, Mississippi. 

Gopher tortoise (Gopherus polyphemus) populations west of the Mobile and Tombigbee rivers are 
federally listed as threatened and are state listed as endangered in Mississippi. Recent data show 
that gopher tortoise populations are continuing to decline from historic levels. Therefore, it is 
important to assess how land-use practices and environmental factors affect gopher tortoise 
populations so that appropriate recommendations can be made to protect remaining populations. 
Camp Shelby encompasses 54,497 ha and much of the land is under military and U.S. Forest 
Service use. A comprehensive survey of gopher tortoise burrows was conducted in 1995 on Camp 
Shelby. During this survey, the location (using a GPS unit), activity status, age class, and tortoise 
presence or absence was determined for each burrow. These data were analyzed with multivariate 
statistics to determine relationships between gopher tortoise population characteristics (structure 
and densities) and land use practices, habitat types, and soils. The purpose of this project was to 
determine under which conditions gopher tortoises were most likely to be found and to predict 
under which conditions populations are most likely to be maintained or to increase. 
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30 FERRIGAN, JAN, JAMES HOWARD, AND SHANNON JULIAN. Frostburg State 
University - The effects of three fungicides on larval survival, growth, and time to 
metamorphosis for wood frog (Rana svlvatica) and grey treefroq (Hvla chrysoscelis) 
tadpoles. 

The toxicity of three fungicides (fosetyl-AI, chlorothalonil, and mancozeb) was investigated using 
wood frog tadpoles and grey treefrog tadpoles. Range-finding 48hr LC50s were determined by 
probit analysis. Tadpoles were exposed to 0xLC50 (control), 0.01xLC50 (low), 0.1xLC50 (medium), 
0.5xLC50 (high) concentrations of each fungicide in a static test with pulsed treatments and water 
renewal occurring every two weeks. Tadpoles were placed in treatments from two weeks 
post-hatching to metamorphosis. All concentrations of mancozeb significantly reduced survival in 
wood frog tadpoles. Only high concentrations of fosetyl-AI and mancozeb had a significant effect 
on survival of grey treefrog tadpoles. Mancozeb also produced significant declines in growth rates 
and increased time to metamorphosis for both species. Lethal effects of chronic exposure and 
sublethal effects on growth and time to metamorphosis would be expected to have an impact on 
population persistence. 

31 GOODRICH, ROBERT J.\ JAMES H. HOWARD1, TIM L. KING2 AND SCOTT A. 
SMITH3.1Dept. of Biology, Frostburg State Univ., Frostburg, MD 21532,2USGS-BRD 
Leetown Science Center, Kearneysville, WV 25430 and 3Wildlife and Heritage Div., 
Maryland DNR, Wye Mills, MD 21679 - Metapopulation structure and microsatellite 
DNA markers of boo turtles. 

An extensive understanding of the levels of gene exchange among geographically isolated 
populations of bog turtles is necessary to develop management plans that maintain evolutionary 
lineages and ensure long-term population stability. The use of microsatellite DNA markers is very 
successful at identifying diverged lineages, because of the high mutation rate observed in 
microsatellite DNA markers. If loci associated with microsatellites are rich in allelic variation then 
individual identification (i.e. genetic fingerprints) are possible. The use of PCR to amplify the 
microsatellite markers allows the survey to be conducted from minimally invasive tissue samples. 
We have recently developed seven microsatellite DNA markers for the bog turtle. From a test 
sample of eight individuals (from one population), six of the microsatellite markers displayed 
polymorphism. The allele number/locus from this small sample of turtles ranged from two to seven. 
These preliminary results suggest individual identity is likely and data from this technique can 
provide high resolution of metapopulation structure. 

32 LINDSAY, SHANE D., JENNIFER L. ROBERTS, AND MICHAEL E. DORCAS. 
Department of Biology, Davidson College, Davidson, NC - Geographic variation in 
turtle populations in the Davidson. NC area. 

Geographic variation in species over small spatial scales can often be attributed to habitat 
differences and can sometimes be linked to “habitat quality.” We examined small-scale geographic 
variation in aquatic turtle populations among three ponds with varying degrees of cattle impact in 
the vicinity of Davidson, NC. We conducted a mark-recapture study to compare turtles among the 
ponds at community and population levels in addition to testing for morphological variation and 
differences in reproduction. We found considerable variation in species present and in relative 
abundances among species. Bottom dwelling turtles, mud turtles (Kinosternon subrubum) and 
snapping turtles (Chelydra serpentina), were absent from the pond with the highest cattle impact 
and mud turtles were most abundant at the pond with no cattle impact. Likewise, mud turtles were 
larger in all dimensions and their eggs were bigger at the pond with no cattle impact. We suspect 
that observed geographic variation may be due to habitat differences among the ponds, possibly 

varying levels of cattle use. 
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33 PAULEY, THOMAS K„ ZACHARY FELIX, ANDREW LONGENECKER, JAYME 
WALDRON, AND JESSICA WOOTEN. Dept, of Biological Sciences, Marshall 
University, Huntington, WV 25755 - Nontarqet impacts from insecticide applications 
and gypsy moth defoliation on terrestrial and aquatic salamanders. 

A long-term study investigating potential impacts of insecticide applications on terrestrial and 
aquatic salamanders began in 1995. Nine study plots, each representing optimum gypsy moth 
habitat, have been established to include three different treatments: Bacillus thuringiensis var. 
kurstaki (treatment), Gypchek (control), and defoliation (untreated). These study areas are used 
to determine the impact of insecticides on selected species of terrestrial and aquatic salamanders. 
Biological data collected in terrestrial and aquatic habitats include salamander species diversity, 
abundance, percentage of tail fat, and reproductive status of each species. Terrestrial salamanders 
are surveyed with cover boards, point surveys, and night survey techniques. Aquatic salamanders 
are surveyed with refugia bags, rocks, larval day surveys, and night survey techniques. 
Comparison of surface density among adult and juvenile salamanders, reproduction potentiaj, and 
analysis of environmental criterion will be used to assess the potential impacts between treatment 
and control study plots. 

34 RICE, AARON N., T. LUTHER ROBERTS, IV, AND MICHAEL E. DORCAS. 
Department of Biology, Davidson College, Davidson, NC - Heating and cooling rates 
in the eastern diamondback rattlesnake (Crotalus adamanteus). 

Temperature affects almost every aspect of the biology of ectothermic animals. Many ectotherms 
regulate their body temperatures to optimize important physiological functions, usually via 
behavioral thermoregulation. Additionally, physiological mechanisms can be employed by large 
ectotherms to alter their heating and cooling rates. We used temperature-sensitive 
radiotransmitters to monitor the heating and cooling rates of four eastern diamondback rattlesnakes 
(Crotalus adamanteus) in the laboratory. Surprisingly, we found no difference between the rates 
of heating and cooling in C. adamanteus. However, we did find a significant effect of body size (i.e., 
large snakes heated and cooled more slowly). Finally, the rates of heating and cooling closely 
matched those of water-filled copper pipes, which served as controls, suggesting a lack of 
physiological thermoregulation in C. adamanteus. Our findings contradict previous research 
conducted on snakes of similar size and raise many questions regarding the thermoregulatory 
capabilities of C. adamanteus and related species. 

35 ROARK, ANDREW W. AND MICHAEL E. DORCAS. Department of Biology, 
Davidson College, Davidson, NC - Regional body temperature variation in corn 
snakes measured using temperature-sensitive passive integrated transponders. 

Body temperature affects nearly every aspect of the biology of ectotherms. Most thermal biology 
studies have recorded body temperature from only one location, usually the cloaca or body core. 
We conducted a study to examine regional body temperature variation in corn snakes (Elaphe 
guttata). We implanted temperature-sensitive passive integrated transponders (PIT tags) into the 
anterior, midbody, and posterior regions of fourteen corn snakes and housed them in cages with 
thermal gradients. Each snake’s body temperatures were recorded daily through the bottom of the 
cage. We found that snakes regulated their anterior portion of their body at higher temperatures 
(ANOVA, p<0.001) than their midbody and posterior portions, but not with higher precision than 
either midbody or posterior temperatures. We also found that corn snakes maintained a 
significantly higher midbody and posterior temperatures during digestion (ANOVA, p<0.01). 
Surprisingly, 53% of the snakes expelled their anterior PIT tag in their feces at least once during 
the study our results generally support those of other studies of regional body temperature 
variation. However, the ability of our snakes to expel PIT tags through their digestive tracts has 
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major implications for the results of current and past mark-recapture studies and thus warrants 
further study. 

36 WALDRON, JAYME L„ W. JEFFREY HUMPHRIES, AND THOMAS K. PAULEY. 
Department of Biological Sciences, Marshall University, Huntington, WV 25755 - 
Herpetofauna of the Bluestone National Scenic River. West Virginia. 

Information on the herpetofaunal community of the Bluestone Scenic River (BNSR) has been 
lacking until the onset of this survey. Between 1996 and 1999, amphibian and reptile surveys were 
conducted using a combination of techniques, including: day and night visual and auditory 
sampling, pitfall traps, funnel traps, dipnetting, and aquatic turtle trapping. Twelve families, 
representing 29 species of amphibians and 11 species of reptiles, were documented during the 
study. The most diverse group encountered was the salamanders (Order: Caudata), containing 20 
species, 16 of which belong to the family Plethodontidae. Noteworthy findings included the 
yellow-spotted variant of Wehrle’s salamander (Plethodon wehrlei), the cave salamander (Eurycea 
lucifuga), the green salamander (Aneides aeneus), and the extension of the range of the blackbelly 
salamander (Desmognathus quadramaculatus). Though encompassing a relatively small land area, 
the Bluestone National Scenic River contains a diverse herpetofauna. 

37 LYNN, ROBIN. Maryville College, Maryville, TN 37804 - A comparison of the use 
of JOBST compression therapy and complex physical therapy in the treatment of lower 
extremity lymphedema. 

Millions of people develop lymphedema each year. This disease causes swelling in the extremities 
and has no known cure. Two types of therapies are currently used in treating the symptoms of 
lymphedema. One type, JOBST compression, involves the use of pneumatic pumps to force lymph 
fluid that has accumulated in the extremities back into the lymphatic circulation system. The other 
type of therapy, complex physical therapy (OPT) combines compression, bandaging, massage, and 
exercise in order to reroute the lymph fluid and reduce swelling. Weekly measurements of lower 
extremities were recorded for JOBST and OPT patients and the percent decrease in swelling was 
calculated. The overall effectiveness of each treatment was evaluated by determining which 
treatment showed the quickest positive results, how long positive results were sustained, and how 
severity of condition related to therapy success. 

38 GUFFEY, STANLEY Z. Division of Biology, The University of Tennessee, Knoxville, 
TN 37996 - Persistence of native brook trout populations in Great Smoky Mountains 
National Park, after 35 years of stocking with northern derived hatchery strains. 

During this century, stream mileage inhabited by brook trout decreased about 70% in the area of 
Great Smoky Mountains National Park. Attempts to stem population decline relied on extensive 
stocking with northern derived hatchery strains. From 1940 through 1974 over 800,000 fertilized 
eggs and mixed age hatchery strain fish were stocked in Park streams. Only 12 streams have no 
record of stocking. Stocking was terminated in 1975 in response to molecular genetic evidence that 
southern Appalachian brook trout populations might be genetically distinct from northern 
populations. I sampled populations from 47 Park streams and three hatchery strains for 
electrophoretic variation in 15 muscle proteins encoded by 24 gene loci. Hatchery strains and 
samples from streams with no record of stocking were fixed for different alleles at one locus and 
showed significant allele frequency heterogeneity at 9 of 10 polymorphic loci. Mean genetic identity 
(Nei’s I) between unstocked and hatchery samples was 0.788. Genetic identity among unstocked 
samples was 0.988, and among hatchery samples was 0.978. The hatchery allele from the fixed 
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diagnostic locus was detected in 11 of 40 samples from streams known to have received stocking, 
although small sample sizes limited my power to detect low frequency alleles. 

39 LOVE, JOSEPH W. AND BERNARD B. REES. University of New Orleans - Effect 
of mass on the aquatic surface respiration and hypoxia tolerance of the gulf killifish. 
Fundulus grandis. 

The frequency of aquatic surface respiration (ASR) for the gulf killifish, Fundulus grandis, was 
measured as the concentration of dissolved oxygen (D.O.) was reduced. Sixteen trials were run 
with groups of five individuals differing in total mass. The dissolved oxygen at which 10%, 50%, 
and 90% of the fish in the group were performing ASR was determined from linear regression of 
logit ASR by D.O. Linear regressions of mass by dissolved oxygen for each percentage of ASR 
were plotted to evaluate the effect of mass on ASR. Group mass significantly affected the 
calculated D.O. for 10% and 50% ASR (p<0.05) with smaller fish performing ASR at a higher D.O. 
for each percentage. Mass did not significantly affect 90% ASR (p=0.42). Mortality at ~5% air 
saturation was also assessed and small individuals (0.4 - 2.75g) died earlier than larger individuals 
(2.6 - 6.1 g). These data suggest that gulf killifish at larger masses are more tolerant of hypoxia than 
smaller individuals. 

40 MITCHELL, DARREN AND NICHOLAS ASHBAUGH. Department of Biology, 
Lambuth University, Jackson, TN 38301 - A preliminary investigation of the potential 
effects of differing land use practices on fish community structure in two streams of the 
Forked Deer River system, Madison County, TN. 

Spring Creek and Gilmer Creek, two east-west trending tributaries of the Middle Fork of the Forked 
Deer River, Madison County, Tennessee, are separated by less than 5 km throughout most of their 
courses. Despite the fact that they are underlain by the same geological formation, the streams 
differ with respect to land use practices occurring in their respective watersheds. Intentional stream 
modification and intensive agriculture are common in the Gilmer Creek watershed; Spring Creek 
is relatively free of such impacts. Seine collections of fishes were conducted during April and May 
1999. The survey revealed higher Shannon-Wiener diversity and species richness in Spring Creek 
than in Gilmer Creek. Spring Creek contained larger numbers of ecological specialists including 
several darter and madtom species. In contrast, Gilmer Creek contained larger numbers of more 
generalized forms of minnows and sunfishes. We hypothesize that ichthyofaunal variation between 
the streams is largely a consequence of differences in temporal stability and spatial heterogeneity. 

41 PILLER, KYLE R., JASON A. TIPTON, AND HENRY L. BART JR. Tulane 
University Museum of Natural History, Belle Chasse, LA 70037 - Status survey of the 
frecklebellv madtom. Noturus munitus. in the Pearl River drainage, Mississippi. 

The frecklebelly madtom, Noturus munitus, is an uncommon species that occurs throughout the 
Pearl and Mobile Bay drainages in Mississippi, Alabama, Tennessee, and Georgia. In Mississippi, 
N. munitus occurs in both the Pearl and Upper Tombigbee River drainages. Between May 1999 
and November 1999, multiple sites within the Pearl River drainage were sampled in an effort to 
determine the present distribution and conservation status of Noturus munitus. We 
surveyed/reconnoitered over 20 sites in the drainage, and the frecklebelly madtom was collected 
at only three localities. This represents a precipitous decline in known locality number. Noturus 
munitus was predominately collected in the larger tributaries of the Pearl River over firm gravel 
substrates in swift flowing water. We recommend continued endangered status for N. munitus in 
Mississippi. 
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42 BOLT, LINDA R.1 AND DARRELL MOORE2. Departments of Psychology and 
2Biological Sciences, East Tennessee State University, Johnson City, TN 37614 - 
Acquisition of time learning in the honey bee. 

Foraging in honey bees, Apis mellifera, is controlled by a circadian clock. This coupling between 
clock and behavior allows the forager bee to synchronize its foraging activity with the circadian 
rhythms of nectar-secreting flowers. The forager bee remains in the colony until the appropriate 
time of day, thus saving energy that otherwise would be wasted on non-productive foraging flights. 
The mechanism enabling the bees to attend to time accurately is unknown. In a series of field 
experiments, foragers experienced a variable number of reinforcements during one or two days 
of training at a fixed time of day. A learning hypothesis, in which the bee forms an association 
between the food reward and a particular phase point of the circadian clock, predicts a positive 
correlation between timing accuracy and the number of reinforcements. However, this does not 
seem to be the case. Rather, bees with widely disparate reinforcements, in general, display a 
consistent temporal pattern of anticipatory and on-time behavior. These results indicate a more 
complex mechanism for the acquisition of time learning in bees than previously assumed. 

43 EATON, ROBERT J. USDA Forest Service, Southern Research Station, Research 
Triangle Park, NO. - Effects of organic matter removal, compaction, and competition 
control on collembola populations. 

Collembola can be some of the most numerous arthropods in the forest floor and play a role in 
decomposition and nutrient cycling. Litter samples were taken on the Croatan Long Term Soil 
Productivity (LTSP) site to determine if organic removal, compaction, and competition control 
affected collembola populations. Three litter samples per treatment plot were collected each month 
for one year using a 200 cm2 frame. Depth and temperature of litter were recorded and litter volume 
estimated. Fauna were extracted using modified Tulgren funnels over a 10 day period and stored 
in 85% methyl alcohol for counting. Nutrient analysis was performed on the litter samples and 
population counts correlated to nutrient levels. Statistical analysis will be performed to determine 
if collembola populations are effected by litter nutrient concentrations. 

44 FARR, WILLIAM J., KRISTIN K. LENERTZ, AND JACK W. FEMINELLA. 
Department of Biological Sciences, Auburn University, AL 36849 - Seasonal and size 
variation in freshwater snails infected with trematodes. 

Snails in the genus Elimia (Gastropoda: Pleuroceridae) are common in southeastern streams. In 
Choctafaula Ck., AL, this snail is naturally infected with a cotylomicrocercous trematode parasite 
that may reach concentrations of 700 sporocysts/snail. The purpose of this study was to describe 
seasonal variation in parasite load across different size classes of E. flava collected from this 
stream. Snails were collected Spring and Summer 1998 and were measured for maximum shell 
width and then dissected to quantify trematode parasitism (measured as low, medium, or high 
loads; n=137 snails/season). Overall infection rates were 22% and 40% in spring and summer, 
respectively. Size of snails for combined seasons ranged from 5 mm to 13 mm. Mean snail size 
was 9.0 mm (spring) and 10.5 mm (summer), with infection rates being highest in snails with 
12-mm and 11-mm widths for both seasons. Infection rates were consistently highest for the largest 

snail size classes. 
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45 LENERTZ, KRISTIN K„ JACK W. FEMINELLA, AND RAYMOND P. HENRY. 
Department of Biological Sciences, Auburn University, AL 36849 - Effects of a 
diaenetic trematode parasite on feeding and reproduction of the snail Elimia flava 
(Lea)t 

Snails in the genus Elimia (Gastropoda: Prosobranchia), common intermediate hosts for digenetic 
trematode (fluke) parasites, have shown a variable capacity to control stream periphyton. The 
purpose of this study was to assess effects of parasitism on snail grazing and related physiology. 
E. flava were collected from Choctafaula Creek, SE AL, a population naturally infected with a 
cotylomicrocercous trematode. Snails (n=34) grazed for lOd on tiles colonized by periphyton. 
Grazing and ammonia excretion were measured for each snail, and individuals were dissected to 
quantify parasites. Infections ranged from ~0 to 600 sporocysts/snail (40% infection incidence). 
Non-parasitized snails consumed more periphyton and had higher levels of ammonia excretion 
than parasitized snails. Effects of infection on snail fertility were assessed by examining degree 
of gonadal development in male and female snails. Gonadal development and parasite load were 
each ranked (as low, moderate, or high) and examined for association. Trematode infection 
negatively influenced gonadal development in both sexes, with high infection levels resulting in 
apparent castration of the host snail. Castrated snails may require less energetic input than 
reproductively active snails, potentially accounting for some of the often-high degree of variation 
in grazing observed by other researchers within and among populations of this snail. 

46 LINDFORS, HEATHER, SEAN WESTMORELAND, MATT ROWE AND J. 
KENNETH SHULL, Appalachian State University - Alteration of female mating 
preference in female Drosophila melanoaaster. 

Drosophila melanogaster females choose mates based on the male courtship display, including 
the courtship song, which is produced by wing vibrations. To examine the effects of wing mutations 
on sexual selection, we tested female preference when given a choice between males of different 
wing types. Three wing mutations representing a gradation from more normal to less normal were 
used in our experiment. We hypothesized that we would find evidence of a preference for males 
with more normal wings, as these males would be better able to produce the wild-type song. The 
results of our experiment, however, suggest that mating preference in these isolated stocks may 
be determined, at least in part, by some cue other than wing vibration courtship song. Our data 
indicate that a female carrying one of the three wing mutations may show a preference for mates 
from the same stock, even if the mutation renders them incapable of producing courtship song. 
Such preferences would indicate that isolated populations of flies might develop new mechanisms 
of sexual selection within short periods of time. If this is the case, some pure-breeding stocks of 
Drosophila melanogaster could become reproductively isolated from other groups or stocks within 
the same species. 

47 THOMPSON, KIMBERLY N. AND DARRELL MOORE. Department of Biological 
Sciences, East Tennessee State University, Johnson City, TN 37614 - Reallocation 
patterns of honey bee foragers in space and time. 

In honey bee colonies (Apis mellifera), multiple foraging groups exploit different floral nectar and 
pollen sources. Typically, bees within a foraging group exhibit a high degree of fidelity to one 
species of flower and organize their flights to coincide with the peak times of nectar or pollen 
availability. In previous training experiments to artificial food sources, we have determined that 
bees will remember the training time accurately for at least four days after the last reward. 
However, colonies also are known to reallocate their foragers from day to day to take advantage 
of changing resources. How can these two observations be reconciled? Will the persistent memory 
of an old food source interfere with the acquisition of time memory for a new food source? In a 
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series of field experiments involving two separate training stations, we found that recruitment of 
bees to a new time and place does not erase the time-memory of the original training. Also, the 
accuracy in time of bees successfully trained to two stations per day is not significantly different 
from that of bees trained to only one station. Thus, forager bees form interference-resistant 
spatiotemporal memories of the food sources in the environment. 

48 CAUGHRON, CALLIE. Maryville College, Maryville, TN 37804 - The efficacy of 
individual and combined treatments of chlorine, lactic acid, and hydrogen 
peroxide/vineqar on reducing surface contaminants on strawberries. 

In the U.S., there are 33 million annual cases of food-poisoning caused by food-borne pathogens. 
An increasing number of these cases are due to contaminated fruits and vegetables. Various 
recent studies have shown the potential of reducing surface contaminants on fruits and vegetables 
by washing with solutions of chlorine, lactic acid, or hydrogen peroxide/vinegar. This study was 
undertaken to evaluate the efficacy of individual as well as combined treatments in reducing 
surface contaminants of strawberries. Strawberries were dipped in individual and combined 
solutions of chlorine, lactic acid, and hydrogen peroxide/vinegar. Swabs of the strawberries were 
then transferred to agar plates to observe microbial growth. The number of colonies for each 
treatment was counted and compared to colony growth in saline-dipped strawberries (control). The 
bacteria found on the strawberries were identified using Enterotube II. The results from the 
individual and combined treatments were ranked according to effectiveness in reducing microbial 
growth on strawberry surfaces. Included is identification of specific microbial inhibition by each 
individual and combined treatment. 

49 WESTMORELAND, SEAN AND S. COLEMAN McCLENEGHAN. Biology 
Department, Appalachian State University, Boone, NC - 5 Macrofunqal biodiversity of 
the Appalachian State Nature Preserve. 

Most of what is known about macrofungi biodiversity in the southern Appalachians has been 
derived from studies carried out in the Great Smoky Mountains. A biodiversity inventory of fungi 
was conducted in the recently state designated 67 acre Nature Preserve on the campus of 
Appalachian State University (ASU) in Boone, North Carolina. Four, two by fifty meter transects 
were set up as designated sites for collecting macrofungi. The four transects were set up so that 
each was on a north, south, east or west facing slope. Two of the transects were set up in a 
deciduous part of the forest while the other two were set up in an area dominated by 
Rhododendron. The macrofungi were collected from each transect every two weeks during the 
months of June, July and the first two weeks of August. The collections were photographed, 
identified and accessioned into the fungal herbarium at ASU. A total of 88 collections were made 
in the months of June, July and August of 1999 with a total of 85 species identified. The species 
collected from the different transects did not differ dramatically based on the location of the 
transect. 

50 CAMPBELL, KIMBERLY S„ JIAXIANG Jl, AND LYNN SOONG. Department of 
Microbiology and Immunology, The University of Texas Medical Branch, Galveston, 
TX 77555 - Molecular and immunological characterization of Leishmania amazonensis 
antigens. 

Leishmania parasites are widespread in over 80 countries. The different Leishmania species cause 
a broad spectrum of human diseases, and some forms are fatal if untreated. The majority of 
Leishmania research centers around Leishmania major. The Leishmania homologue of the receptor 
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for activated protein C kinase (LACK) was discovered to be a dominant antigen in L. major. 
Although many studies have aided in characterizing LACK as a dominant antigen in L. major, little 
is known about LACK in L. amazonensis. Using an RT-PCR approach, we have cloned LACK from 
both the promastigote and amastigote stages of L. amazonensis. Sequence analysis shows the 
amastigote LACK has 99% homology with L. mayor and L. braziliensis and 98% homology with L. 
chagasi, L. donovani, and L. infantum. We are currently expressing this antigen in a mammalian 
system using a pcDNA3.1 expression vector. The role of LACK in host immune responses to L. 
amazonensis will be examined by co-culture of LACK-pulsed dendritic cells with L. amazonensis 
antigen-specific T cell lines generated from BALB/c and C57BL/6 mice. Other potential L. 
amazonensis antigens under investigation include: P4, HSP70, and HSP83. Funded by NIAID T32 
"Emerging and tropical infectious diseases" training grant. 

51 FERNANDERS, KENYA AND ISAURE DE BURON. Department of Biology, 
Converse College, Spartanburg SC 29302 - Hemolymph proteins of the isopod, 
Armadillidium vulgare parasitized by the acanthocephalan. Plaaiorhvnchus 
cvlindraceus. 

Plagiorhynchus cylindraceus is an acanthocephalan parasite of the terrestrial isopod, Armadillidium 
vulgare. Adult isopods are known to be resistant and juveniles susceptible to this parasite. 
However, the origin of this difference in susceptibility between adult and juvenile isopods is not yet 
understood. Hemolymph protein profiles of juvenile and adult A. vulgare, uninfected and infected 
with P. cylindraceus, were studied using SDS-PAGE. Results were as follows: 1) at 48 hours post 
infection a 260kda polypeptide was found in the adult isopods (control and infected) but not the 
juveniles (infected and non-infected); 2) at 48 hours post infection a 200kda polypeptide in control 
adults was found in larger quantity in infected adults compared to control adults, infected juveniles, 
and uninfected juveniles; 20 days post infection this 200 kda polypeptide appear to be in similar 
amount in all isopods (control and egg-fed adults, and infected and uninfected juveniles); 3) no 
difference in hemolymph polypeptide profiles between control and infected juveniles was found. 
It is speculated that both the 260 kda and the 200 kda polypeptides may play a role in the defense 
system of A. vulgare against P. cylindraceus. Funded by a grant from the South Carolina 
Independent Colleges and Universities. 

52 FIORILLO, RICCARDO1, AND WILLIAM F. FONT2. 'Department of Biological 
Sciences, Mississippi State University, Mississippi State, MS 39762,2 Department of 
Biological Sciences, Southeastern Louisiana University, Hammond, Louisiana, 70402 
- Temporal variability in the helminth community structure of the spotted sunfish 
Lepomis miniatus from an oliqohaline estuary in Southeastern Louisiana. 

The seasonal dynamics of the helminth community of the spotted sunfish Lepomis miniatus from 
an oligohaline estuary was investigated over a one-year period. A total of 7 helminth species (3 
Trematoda, 2 Nematoda, 2 Acanthocephala) was recovered from the gastrointestinal tracts of 200 
specimens of L. miniatus. The parasite community of this host was dominated by the trematodes 
Barbulostomum cupuloris and Genarchella sp. Both helminths were recruited and matured in this 
host throughout the year, but their time of peak abundance differed. Barbulostomum cupuloris was 
most abundant in Feb-May, while Genarchella sp. abundance peaked in Nov-Feb. In addition, 
Camallanus oxycephalus and Leptorhynchoides thecatus showed a similar pattern of seasonal 
abundance that was greatest in May-Aug. for both species. The remaining three helminths, 
Crepidostomum cornutum, Neoechinorhyncus cylindratus and Spinitectus carolini, were too rare 
to detect annual patterns of abundance. Infra- and component community diversity and richness 
did not vary seasonally, but infracommunity predictability was greatest in Feb. - May. 
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53 KHAN, R. N. AND G. G. WYNN. Department of Biology, Armstrong Atlantic State 
University, 11935 Abercorn Street, Savannah, GA, 31419 - Age of rat hosts may limit 
the distribution of the cestode Hvmenolepis diminuta. 

No abstract available. 

54 MECHAM, JOHN A. AND JONATHAN SLAUGHTER. Biology Department, 
Catawba College, Salisbury, NC 28144 - Immunostimulatory effects of murine 
interleukin-2 and 12 on Schistosoma mansoni. 

Schistosomiasis is a parasitic disease that infects over 300 million people. The infection 
down-regulates the immune response from Thl mediated immunity, or cell-mediated immunity, to 
Th2 mediated immunity, or antibody immunity. The cytokines, interleukin-2 (IL-2) and interleukin-12 
(IL-12) are known to upregulate the immune response by limiting Th2 cell proliferation. The main 
purpose of this research was to determine the efficacy of treating mice with murine IL-2 and IL-12, 
and IL-2 and IL-12 in tandem with sonicated cercariae prior to infection with Schistosoma mansoni. 
Egg and worm burdens were obtained upon necropsy and peripheral T-lymphocytes and CD4 cells 
were quantified. 

55 PIRKLE, ELIZABETH A., MICHAEL J. YABSLEY, CHARISSA 
DRESDEN-OSBORNE, AND GAYLE PITTMAN NOBLET. Department of Biological 
Sciences, Clemson University, Clemson, South Carolina 29634-0326 - Prevalence of 
Dirofilaria immitis and Dioetalonema reconditum in dogs at animal shelters in Upstate 
South Carolina, with a note on the emerging heartworm disease in cats. 

Blood samples from dogs (age > 6 months) at animal shelters in Anderson, Pickens and Oconee 
counties in South Carolina were examined for microfilariae by the Modified Knott’s technique in 
1991 and 1999. Microfilariae of both Dirofilaria immitis (heartworms) and Dipetalonema reconditum 
were found. In 1999, cats (age > 1 year) were added to the study, with blood being examined for 
microfilariae and heart-lungs for adult worms. In 1991, blood sampling included only dogs that were 
considered adoptable, whereas 1999 sampling included both adoptable and euthanized dog 
“populations” at the shelter. Prevalence of the two species in adoptable dogs was similar between 
species and between years. Prevalence of D. immitis in 1999 euthanized dogs was markedly 
higher than in both 1991 and 1999 adoptable dogs, resulting in an overall higher prevalence of D. 
immitis than D. reconditum. Interestingly, no difference was found for D. reconditum in 1999 
between adoptable and euthanized dogs. Serum samples collected in 1999 from both dog and cat 
blood samples were frozen for later serological testing. 

56 SIDDIQUI, AFZAL A1'2., CHRISTY S. STANLEY1, AND STEVEN L. BERK3. 
’Department of Internal Medicine, East Tennessee State University, Johnson City, TN, 
^A Medical Center, Mountain Home, TN and 3Texas Tech University Health Sciences 
Center, Amarillo, TX - Isolation and characterisation of antigens of Strongyloides 
stercoralis. 

Strongyloidiasis is difficult to diagnose because the parasite load is low and the larval output is 
irregular. Several immunodiagnostic assays including an ELISA for detecting IgG against a crude 
extract of S. stercoralis, is ineffective in detecting disseminated infections and shows extensive 
cross-reactivity with several helminths. Using Western blot analysis and 78 sera samples from 
infected patients, we have identified bona fide antigens of S. stercoralis, which are recognized by 
the host’s immune system. Three antigens that contain epitopes that are highly specific to S. 
stercoralis and show no cross-reactivity with sera obtained from patients infected with other 
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helminths have been identified. We have screened a S. stercoralis cDNA library with affinity 
purified antibodies and have obtained full-length cDNA clones that encode these three antigens. 
A test based on these three antigens will be useful in detecting chronic, latent and de novo 
infections of S. stercoralis, and for monitoring the effectiveness of therapy. 

57 SPENCER, JENNIFER A., MICHAEL J. HIGGINBOTHAM, AND BYRON L. 
BLAGBURN. Department of Pathobiology, College of Veterinary Medicine, Auburn 
University, Alabama 36849 - Neosoora caninum possesses superantiaen activity that 
selectively expands murine T cell receptor VB 5-bearinq lymphocytes. 

Neospora caninum is a recently described apicomplexan parasite that has been shown to infect 
a wide range of mammals. T. gondii has been shown to have superantigen activity and so it was 
necessary to examine this potential in N. caninum. Stimulation by a superantigen might be able to 
induce a vigorous early response and influence the direction of the development of acquired 
immunity. Superantigens stimulate large proportions of resting T cells based on V(3 chain 
expression that results in proliferation and secretion of cytokines. Isolated splenocytes from control 
and N.caninum (NCI strain) infected mice were stained with FITC conjugated anti-mouse VP T cell 
receptor and examined by flow cytometry. In control mice there was a larger increase in the CD4+/ 
VP 5+ cell population than in the CD8+/ VP 5+ cells. However, in infected mice, the CD8+/ VP 5+ 
cell population was seen to increase more than the CD4+/ VP 5+ population. This is in contrast to 
the results obtained for T. gondii. It has been shown that these early events lead to an increase in 
IFN-y production and the stimulation of cells bearing VP 5+ receptors by N. caninum could be one 
of the sources of the increased levels of this cytokine seen early in the infection. 

58 STEELE, EDNA JOSEF1 AND GAYLE PITTMAN NOBLET2. 'Department of 
Biology, Converse College, Spartanburg, South Carolina 29302-0006 and department 
of Biological Sciences, Clemson University, Clemson, South Carolina 29634-0326 - 
Ultrastructural study of Leucocvtozoon smithi development in black fly and turkey 
hosts. 

Development of Leucocytozoon smithi during gametogenesis, fertilization and ookinete 
differentiation was studied by light and electron microscopy. Gametogenesis occurred rapidly, 
within 1-2 minutes post-ingestion (PI) of gametocytes by black flies. Fertilization was completed 
within 5 minutes PI, with the entire axoneme and nucleus of the microgamete entering the 
cytoplasm of the macrogamete. Zygote differentiation resembled sporozoite formation in that a 
thickened inner membrane and subpellicular microtubules developed beneath the plasmalemma, 
followed by cytoplasmic protrusion or evagination to form the anterior end. Within 7-8 hours PI, 
mature ookinetes were sausage-shaped with a single nucleus, a double-layered pellicle, canopy, 
apical pore, polar ring complex, subpellicular microtubules, micronemes, crystalloids, abundant 
mitochondria, endoplasmic reticulum and ribosomes. Further development of ookinete through 
oocyst to sporozoites by asexual sporogony has been reported previously. With inclusion of prior 
descriptions of schizogony in liver and gametocytogenesis in leukocytes of the turkey host, 
knowledge of the developmental cycle for this haemosporidian parasite is complete. Development 
within the insect vector is similar to that of other haemosporidian species (e.g., Plasmodium and 
Haemoproteus), while development within the vertebrate turkey host differs only slightly. A diagram 
summarizing life cycle events for L. smithi is included. 

59 YABSLEY, MICHAEL J.1, GAYLE PITTMAN NOBLET1, RYAN D. WHITMER2, 
MALCOLM R. POWELL3, AND MARIO J. GRIJALVA2. 'Dept, of Biological Sciences, 
Clemson Univ., Clemson, SC 29634-0326, tropical Disease Inst., Dept, of Biomedical 
Sciences, College of Osteopathic Medicine, Ohio Univ., Athens, OH 45701 and 3Div. 
of Parasitic Diseases, National Center for Infectious Diseases, Centers for Disease 
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Control and Prevention, Atlanta, GA 30341 - Use of the polymerase chain reaction 
(PCR) to detect Trypanosoma cruzi in hearts from North American wildlife reservoir 
hosts. 

The presence of Trypanosoma cruzi has been demonstrated from wildlife reservoir hosts in the 
southeastern United States by direct examination of blood, blood culture and the use of serological 
tests. Only one study using standard histological techniques has demonstrated that T. cruzi can 
invade cardiac tissue in these animals; however, small numbers of amastigotes can be missed by 
this technique. DNA from hearts of raccoons (n=16) and opossums (n=13) collected in South 
Carolina was extracted, and 7. cruzi-specific sequences from flagellar protein, satellite repetitive 
sequence, and kinetoplastic minicircle were amplified by PCR. Products from all parasite target 
sequences were amplified from DNA extracted from parasites isolated by blood culture from two 
raccoons and from the heart of one raccoon. Additionally, flagellar protein sequences were 
amplified from the hearts of three opossums and three raccoons, and satellite repetitive sequence 
was amplified from three raccoons. Results suggest that 7. cruzi infects the heart of these animals. 
Differences in target sequence amplification patterns observed might be an indication of strain 
differences or of a low parasite load in the heart of infected animals. To increase sensitivity and 
sample size, re-extractions of above heart samples and additional animals will be examined. 

60 ALSTON, TERESITA L. AND SUSAN M. CARSTENSEN. Columbia College, 
Columbia, SC - Ethnobotanical documentation of medicinal plants reported by the 
Alston and Daniel families on the southeastern coast of South Carolina. 

The purpose of this project is to document plants used for medical purposes by the Alston family 
(Black-Americans) and the Daniel family (Cherokee Indians, Yemassee tribe) on the southeastern 
coast of South Carolina. This information was acquired by oral interviews with members of both 
families. The Alston and Daniel families are currently linked by marriage and historically linked by 
encounters between Black and Yemassee ancestors. Many of the medicinal plants are used for 
similar purposes in both families. Throughout this project over thirty different species were 
mentioned with approximately 50% of them used by both families. Over thirty uses were 
documented, most of which were used for common medical problems like headache, fever, and 
cold symptoms. 

61 BAGHAI-RIDING, NINA L.1 and JOSEPH N. DIBENEDETTO2. 'Department of 
Biological Sciences, Delta State University, Cleveland, MS and department of 
Geology, South Dakota School of Mines and Technology, Rapid City, SD - Unraveling 
the Remains of a New Dinosaur Coprolite from the Campanian Aquia Formation, 
Texas. 

A globular, blocky and three-tiered coprolite from a Campanian, herbivorous dinosaur was collected 
from the Aguja Formation, Brewster County, Texas in 1998. Portions of the upper tier on the 
specimen’s dorsal side are elliptical to sausage shaped. Some elements near the lower ventral tier 
possess sigmoidal or coiled cylindrical aspects. Minor portions at one end demonstrate fine 
longitudinal sphincter striae. Thin-sections of the interior contain coniferous outer bark (rhytidome) 
and inner bark (phellogen and phelloderm) tissues, cortical cells, tracheids, concentric growth rings 
and amber resin. Inorganic contents include numerous sand grains and dendritic in-fillings of 
manganese. Preserved desiccation cracks occur throughout the surface and interior and are 
secondarily infilled with silica and calcite. The dinosaur likely consumed low quality browse 
including coniferous branches. Coniferous megafossils associated with this locality include species 
of Brachyphyllum, Glyptostrobus and Taxodiaceae. Evidence from preserved megafossil leaves, 
palynomorphs, petrified wood, fossil vertebrate skeletons, and sedimentological and stratigraphic 
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data suggests that the herbivore lived in a warm-temperate to subtropical, coastal floodplain 
environment 

62 BLUM, UDO1, KAREN L. STAMAN1, LAURA J. FLINT1 AND STEVEN R. SHAFER2 
’Dept. of Botany, North Carolina State University, Raleigh, NC 27695-7612 and 2Office 
of Risk Assessment and Cost-Benefit Analysis, USDA, 1400 Independence Ave. SW, 
Room 5248-S, Washington, DC 20250-3811 - Induction and/or selection of phenolic 
acid-utilizing bulk-soil and rhizosphere bacteria and their influence on phenolic acid 
phytotoxicitv. 

Common bacteriological techniques (e.g., isolation on selective media, plate dilution frequency 
technique) were used to demonstrate in Cecil Ap soil that: a) phenolic acid-utilizing bacterial 
communities in the bulk soil and the rhizosphere of cucumber seedlings were induced and/or 
selected by mixtures composed of individual phenolic acids, b) readily available carbon sources 
other than phenolic acids, such as glucose, did not modify induction and/or selection of phenolic 
acid-utilizing bacteria, c) the resulting bacterial communities readily utilize mixtures of phenolic 
acids as a carbon source, and d) depending on conditions (e.g., initial phenolic acid-utilizing 
bacterial populations, phenolic acid concentration) there were significant inverse relationships 
between phenolic acid-utilizing bacteria in the rhizosphere of cucumber seedlings and absolute 
rates of leaf expansion and/or shoot biomass. As far as we know, this is the first time that such a 
relationship has been quantified. 

63 CIPOLLINI, MARTIN1, ERIC PAULK1, KIMBERLY MINK J KAREN VAUGHN 1 
TIFFANNY FISCHER1, CARRIE MANOUS1, AND DONALD CIPOLLINI2. ’Department 
of Biology, Berry College, Mount Berry, GA 30161 and department of Biological 
Sciences, Wright State University, Dayton, OH 45435 - Effects of nitrogen 
supplementation on growth, reproduction, and secondary chemistry of leaves and fruits 
of Solanum carolinense L. 

We focused on the effects of nitrogen (N) addition on growth, reproduction, and chemistry of leaves 
and fruits of Solanum carolinense L. (Carolina Horsenettle). Horsenettle is a common weed whose 
ripe fruits contain high levels of glycoalkaloid (a N-containing secondary metabolite). We focused 
on glycoalkaloids and other N-containing metabolites because models of plant defense chemistry 
predict that these compounds should be affected by N availability. From 1998 through 1999, three 
replicates of each of 10 cloned plants were subjected to the following treatments: A) control, B) 
added water, C) added nitrogen, and D) added water and nitrogen. In 1998 and 1999, we collected 
the following data for each plant: stem biomass, fruit number, average fruit mass, and fruit 
glycoalkaloid (TGA) content. In 1999, we also measured protease inhibitor (PI), TGA, protein, and 
total phenolics of leaves, and leaf damage by flea beetles. Nitrogen addition strongly increased 
stem biomass in both 1998 and 1999, which produced (by allometric effects) increases in both fruit 
number and fruit mass. However, fruit TGA was not affected by nitrogen addition. In 1999, leaf 
defense chemistry was influenced by nitrogen addition in ways that at least partially explained leaf 
damage by insects. 

64 COHEN, SUSAN1, RICHARD BRAHAM2, AND FELIPE SANCHEZ1.1 USDA Forest 
Service, Southern Research Station, Research Triangle Park, NC and 2North Carolina 
State University, Department of Forestry, Raleigh, NC - Seedbank viability in disturbed 
longleaf pine sites. 

Some of the most species-rich areas and highest concentrations of threatened and endangered 
species in the Southeast are found in wet savanna and flatwood longleaf (Pinus palustris Mill.) 
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communities. Intensive forestry has eliminated much of the natural understory vegetation of 
longleaf ecosystems and the potential for re-establishment through a seed bank represents a 
valuable restoration opportunity. Increasing isolation of intact, rare community types makes natural 
seed dispersal of desired understory species unreliable, and sowing and transplanting of native 
species is both costly and time consuming. Collected soil samples placed in seed flats in a 
greenhouse are being monitored for species type and abundance to assess seed viability and 
temporal germination patterns. By conducting vegetation surveys and sampling the seedbank from 
disturbed and non-disturbed longleaf sites on the Croatan National Forest, NC, the question of 
whether the seed bank of disturbed longleaf pine sites is sufficient to restore the species rich 
understory is addressed. 

65 ESTILL, JAMES C. AND MITCH B. CRUZAN. University of Tennessee, Knoxville 
- Phytogeography of rare southeastern endemics: a review of geographic trends and 
centers of endemism. 

A database of the county level distribution of vascular plant species endemic to southeastern North 
America was compiled in order to review geographic trends in the distribution of endemics. We 
found that endemics are nonrandomly distributed across the region with centers of endemism in 
the Sandhills of Peninsular Florida, the Florida Panhandle, the Southern Appalachian Mountains, 
and the Eastern Coastal Plain. An analysis of the rarity of the endemics occurring in these areas 
allowed for the identification of those counties that have endemic floras that are more unique than 
predicted from their endemic species richness. These data also show that the distribution of the 
county occurrence of endemic species is skewed to the right, indicating that most species limited 
to the southeast are regionally rare. Furthermore, the right skewed distribution may indicate that 
future extinction episodes may be heavily “front weighted” with the highest rates of extinction 
occurring in the near future. 

66 GUISTI, STEPHANIE, BEVERLY COLLINS AND TOM HINTON. Savannah River 
Ecology Laboratory, Aiken, SC 29802 - Extended drawdown effects on a lakeshore 
propaqule bank. 

Drawdowns, which allow seedbank expression, are commonly used to manage wetland vegetation. 
After an extended drawdown, remaining viable propagules and those that move with rising water 
can contribute to shoreline revegetation. We examined the potential contribution of the propagule 
bank to Par Pond shoreline revegetation after a 4-year drawdown. Sediment samples taken along 
a transect from the shoreline to the lowered waterline at 16 locations were placed in four water 
level treatments [flooded (OF), fluctuate at 2 (FI) or 4 (Fll) week intervals, moist soil (MS)] and 
three water source treatments [Par Pond (P), Pond B (B), Savannah River (S)] that reflected 
management options for refilling. Water level, but not water source, influenced species composition 
and richness. CF cores, with aquatic emergent species, had lowest richness and were dissimilar 
in composition. Water level and water source influenced per-core cover and biomass. CF cores had 
the least cover, but greatest mass, of the water level treatments. S water cores had greatest cover, 
but less mass than other water source treatments. After an extended drawdown, the propagule 
bank can contribute to Par Pond shoreline revegetation; management decisions will influence 
propagule bank expression and affect species composition, diversity, and vegetation cover. 
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67 HERMANN, S.M., A. RAABE, J. TRUSTY AND C. CHASTAIN. Tall Timbers 
Research Station, Tallahassee, FL 32312 - Wireqrass seedling establishment under 

field conditions. 

Southern wiregrass, Aristida beyrichiana (formerly A. stricta) is a keystone species of coastal plain 
longleaf pine forests. Despite its ecological importance, many aspects of wiregrass biology are 
unknown, including how micro-site conditions influence seedling establishment. We investigated 
micro-sites commonly found in longleaf pine forests of the Red Hills region of south Georgia and 
north Florida. Experimental sites included positions (elevations, near/away from adult wiregrass) 
and small-scale disturbances (intense fire spots, pocket gopher mounds, and gopher tortoise 
burrows). In 1998 (a mild drought year), we observed no difference in most plots with 
supplemental or without supplemental seed. In general, seed germination and seedling survivorship 
on disturbances was low. The highest survivorship occurred in plots at the bottom of a slope. 
Although this slope position was not wet, it may have provided slightly higher humidity. Almost one 
year after seed dispersal, low-slope sites supported an average of 0.02 seedlings/50 cm2 away 
from adults and 0.2 seedlings/50 cm2 near adults, when no additional seed was supplied. 
Small-scale disturbances may create safe sites during years with average or above average rain, 
however they do not appear to be important areas for establishment in a drought year. 

68 MAY, JEFFREY D.1, SARAH BETH BURDETTE1, FRANK S. GILLIAM1, AND 
MARY BETH ADAMS2. 1Dept. Biological Sciences, Marshall University, Huntington, 
WV 25755 and 2USDA Forest Service, Parsons, WV 26287, USA - Foliar nitrogen 
dynamics of hardwoods in a nitrogen saturated watershed of the central Appalachians. 

Many forest systems of the eastern US are becoming significantly nitrogen (N) saturated due to 
chronic N deposition from the atmosphere. Although soil responses to N saturation have received 
considerable study, little attention has been given to responses of plant nutrient dynamics. We 
studied foliar N dynamics in trees in two watersheds supporting stands of similar age at the Fernow 
Experimental Forest in West Virginia: WS3 (fertilized with ammonium sulfate annually since 1989) 
and WS7 (untreated control). Presenescent and senesced leaves were collected from Liriodendron 
tulipifera L., Prunus serotina Ehrh., and Acer rubrum L. on each watershed, and analyzed for N 
content. Mean N concentrations of green leaves declined on WS3 since the same species were 
studied in 1993, and were no longer significantly higher than those on WS7. This may suggest that 
luxury uptake in the presence of higher available soil N is a temporary phenomenon. Nutrient 
resorption efficiencies during senescence were relatively high for all species, ranging from 66% 
for A. rubrum on WS3 to 81% for P. serotina on WS7, but did not differ significantly between 
watersheds. This supports the hypothesis that resorption efficiency is not strongly dependent on 
the degree of N limitation. 

69 MILLER, TERRY R., JR. AND MARK A. BASINGER. Southern Illinois University 
at Carbondale - Structure and composition of a highly degraded oak-hickory old growth 
remnant in southern Illinois. 

Long term monitoring of vegetation in permanent plots is a useful tool for education. This study of 
Thompson Woods, a 7.3 ha old growth remnant located on the Southern Illinois University at 
Carbondale’s campus, will serve as the baseline for future surveys to document the change in an 
old growth remnant. Forty-eight 0.04 ha permanent vegetation plots were established allowing for 
response of exotic species to treatments to be monitored. Preliminary results have found high 
cover values for exotic herbs and vines (42.09 out of 91.59 total percent cover value). Exotics 
composed 20% of the flora of Thompson Woods with 33 out of 167 ground layer species being 
exotic. Woody vines such as Lonicera japonica Thunb., Parthenocissus quinquefolia (L.) Planch, 
and Euonymous fortunei (Turcz.) Hand.-Maz. dominated the seedling layer. Mesophytic tree 
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species such as Cercis canadensis L. and Acer saccharum Marsh, dominated the sapling layer. 
Prunus serotina Ehrh. dominated the overstory with Quercus species and mesophytic hardwoods 
as codominants. 

70 MILLER, TERRY R., JR., SUSAN Y. EMMERT, THOMAS H. O’GRADY JOHNSON, 
AND PHILIP A. ROBERTSON. Dept. Plant Biology, Southern Illinois University, 
Carbondale, II 62901 - Status report of state threatened herbaceous perennial 
Cimicifuga rubifolia Kearney (Ranunculaceae) in Illinois. 

Cimicifuga rubifolia Kearney is listed as an Illinois threatened species and is restricted to the 
Shawnee Hills Natural Division. C. rubifolia occurs mainly in the Ridge and Valley region of 
Tennessee and southern Virginia with scattered populations in northwest Tennessee, western 
Kentucky, southern Indiana, and northern Alabama. C. rubifolia is found throughout its range on 
northerly slopes in relatively undisturbed mixed mesophytic forest. Surveys were conducted to 
determine the distribution, habitat, and demographic characteristics of 22 known populations of C. 
rubifolia in Illinois in seven counties. Population size ranged from 8 ramets to 4858 ramets. 
Average number of juvenile ramets for all populations was 257.27 A 800.83 std. Mean number of 
adults was 383.64 A 697.61 std. Mean percentage of flowering adult plants was 26.7% A 24.48 std. 
Mean slope angle was 30.13% A 10.08 std. Canopy coverage averaged 87.71% A 4.97. Illinois has 
the second highest number of C. rubifolia populations following Tennessee. C. rubifolia should 
remain as threatened within Illinois to ensure survival of the species. 

71 REYNOLDS, ANGELA AND SAMUEL P. FAULKNER. Delta State University, 
Cleveland, MS 38733 - Relationship of arsenic in iohnsonqrass (Sorghum halapense 
) to soil physicochemical characteristics of alluvial soils in northwestern Mississippi. 

Johnsongrass (Sorghum halapense ) is a C-4 exotic grass ubiquitous to fields, ditches and other 
non-forested areas throughout the southeastern United States. With its widespread distribution in 
northwestern Mississippi and occurrence on diverse soil types, this species may have potential for 
studies in arsenic biogeochemistry. Over forty samples of aboveground biomass and associated 
soils were taken from five northwestern Mississippi counties in the Mississippi River floodplain. 
Plant tissue was analyzed for total arsenic. Soils were analyzed for extractable nutrients and 
arsenic, pH, organic matter and texture. Multiple linear regression was employed to determine the 
relationship of tissue As to various soil parameters. Although arsenic fixes on clay colloids and 
accumulates in clayey soil types, it tends to be unavailable for plant uptake especially where soil 
phosphorus is high. Also, arsenic is poorly retained in low organic matter and sandy soils. This 
element is highly soluble in flooded soils and thus may be more available for plant uptake on sites 
that are wet for at least part of the growing season. 

72 RODGERS, H. LEROY AND FRANK P. DAY. Dept, of Biological Sciences, Old 
Dominion University, Norfolk, VA 23529 - Application of minirhizotrons in the 
quantification of fine root dynamics in forested wetlands: special considerations for 

histic soil environments. 

Minirhizotrons are clear butyrate cylinders inserted into the soil to observe fine roots in situ. A 
microvideo camera is lowered into the minirhizotrons to record images of roots growing along the 
outer surface. The ability to repeatedly observe roots in situ with minimal disturbance offers many 
advantages over other methods of root measurement. Indices of root production and mortality and 
rates of root elongation can be directly measured at the individual root level. Also, tracking root 
cohorts allows for detailed insight into root phenologies in the field. While there has been an 
increase in the use of minirhizotrons in ecological research in recent years, few studies have 
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attempted to use them in wetland habitats. Saturated and loose histisols typical of forested 
wetlands present unique problems for minrhizotron installation and stabilization. Repeated 
measurements using minirhizotrons requires adequate stability of the cylinder in the soil. Once 
minirhizotrons are stabilized, additional concerns exist over flooding, visibility of roots, and 
detection of root viability. We have addressed some of the methodological issues associated with 
using minirhizotrons in forested wetlands including installation, stabilization of tubes, methods of 
estimating root vitality, and the applicability of minirhizotron data in estimating mass-based root 
production and turnover. 

73 STAMAN, KAREN AND UDO BLUM. Dept, of Botany, North Carolina State 
University, Raleigh, NC 27695-7612 - Can changes in the rhizosphere bacterial 
populations provide evidence for phytotoxin transfer from the bulk soil to the root 
surface? 

In order to demonstrate that allelopathic interactions are occurring, one must, among other things, 
demonstrate that putative phytotoxins move from the bulk soil, a source, to the root surface, a sink, 
by way of the rhizosphere. To provide evidence for such a transfer cucumber seedlings were grown 
in autoclaved soil containing various concentrations of sunflower debris. Sunflower debris has been 
demonstrated to contain phenolic acids, which are phytotoxic to cucumber seedlings but provide 
a carbon source to some rhizosphere bacteria. Seedlings were harvested at various times after 
treatment (maximum age 12 days) to estimate growth rates and the bacterial rhizosphere colony 
forming units (CFU). CFU were determined by the plate dilution frequency technique using a 
mineral salt media containing phenolic acids as the carbon source. Sunflower debris reduced shoot 
and root weights, total leaf areas, and absolute rates of leaf expansions. Log rhizosphere CFU of 
cucumber seedlings were stimulated by sunflower debris. These results suggest that seedling 
inhibition in conjunction with stimulation of rhizosphere bacteria may provide a potential tool by 
which the transfer of phenolic acids from bulk-soil debris to roots can be demonstrated. 

74 WIESE, ERIC AND J. HILL CRADDOCK. Department of Biological and 
Environmental Sciences, The University of Tennessee at Chattanooga, 615 McCallie 
Ave., Chattanooga, TN 37403 - Survey of surviving American chestnut (Castanea 
dentata) along the Appalachian Trail. 

More than 40,000 surviving American chestnut trees (Castanea dentata) were tallied during a 
survey conducted along the entire length of the Appalachian Trail (AT) from Springer Mountain 
Georgia to Mt. Katahdin, Main; a distance of more than 2160 miles. The count was limited to the 
C. dentata visible from the trail itself. Data collected include a map location (in AT miles) for each 
C. dentata sprout clump and evidence of flowering or fruiting. Much variation was observed in the 
densities and distributions of living American chestnut spouts across the span of altitudes and 
latitudes crossed by the AT. The highest sprout densities were observed in North Carolina. Twig 
samples with leaves and buds were collected from two populations and sent to the USDA Forest 
Service, Southern Institute of Forest Genetics in Saucier, Mississippi, as part of a collaborative 
study on C. dentata genetic diversity. The occurrences along the AT of Chinese chestnut (C. 
mollissima) and Allegheny chinquapin (C. pumila) were also recorded. 

75 McCormick, Cheryl M. Institute of Ecology, The University of Georgia, Athens, 
Georgia, 30602 - Mapping invasive species from large-scale aerial photographs in 
Everglades National Park. 

A detailed vegetation survey was conducted in the East Everglades Acquisition Area (EEAA), a 
1680-hectare site subject to frequent wildfires and hydrologic perturbation, to document the spatial 
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distribution of Melaleuca quinquenervia, an aggressive invasive species targeted for eradication. 
This high-resolution mapping effort integrated the use of 1:7,000 scale color infrared (CIR) aerial 
photographs, and integrated GIS and GPS technologies to create a digital database of native and 
invasive exotic vegetation. Hardcopy maps were produced at 1:5,000 scale depicting Melaleuca 
height and density classes interpreted from the CIR aerial photographs. Thematic accuracy 
assessment using aerial surveys yielded an overall map accuracy of 94 percent. The resulting 
maps and GIS database have allowed Park managers to assess the efficacy of invasive vegetation 
management strategies and insure the preservation of the unique native plant communities in this 
area of the Everglades. 

76 CHEN, DILLION T„ L. FREDERICK , R. L. PETERSEN AND TSAHAI CODNER. 
Howard University - Anatomy of the rhizome of the carnivorous plant Sarracenia 
purpurea L. 

As a part of a larger study on the biology and ecology of the bog-inhabiting purple pitcher plant, 
Sarracenia purpurea L., observations are underway on the anatomical structure of its rhizome. The 
mature rhizome of S. purpurea is round to dorsi-ventrally flattened with a diameter ca. 6-8 mm. 
Transectional views reveal that the rhizome consists of four distinct regions, viz., a large central 
pith, a relatively narrow discontinuous ring of vascular tissue, a broad cortex, and a layered 
epidermal zone. The pith consists of a mixture of large rounded cells with few starch grains 
interspersed by linked irregular lines of smaller rounded cells densely packed with starch grains. 
A similar cellular pattern characterizes the cortex but with the smaller starch grain-filled cells in 
greater abundance. Well-defined air spaces are not present in the rhizome. The vascular ring is 
ectophloic, consists mainly of secondary tissues, and is interrupted by breaks at places where leaf 
traces have emerged. The phloem is bounded by an irregular layer of small rounded densely 
staining cells. The epidermal zone consists of an outer layer of densely filled rectangular cells with 
thickened walls subtended by two or three layers of periclinally oriented thinner-walled cells. 

77 DERAIMO, DAVID, AMY BRITT, AND JAGAN VALLURI. Division of Biological 
Sciences, Marshall University, Huntington, WV 25755. - Characterization of molecular 
responses in qravistimulated pea stems. 

The objective of this project is to investigate the changes in gene expression after gravistimulation 
(change in orientation to gravity) in etiolated pea seedlings. Gravistimulation alters the pattern of 
cellular growth along the stem resulting in a characteristic upward gravitropic curvature. Analysis 
of the soluble cell wall and cytoplasmic proteins during gravitropic curvature was investigated using 
SDS-PAGE gels. For protein labeling, 4 seedling shoots were diced into 2 mm pieces and 
incubated at approximately 23° C for 1.5 h in 50 (I of water containing 150p(ci of 35S-methionine 
(1100 Ci/mmole; ICN). After labeling, tissue was washed with cold ImM methionine. Tissue was 
then homogenized in ice-cold 50 mM Tris-Hcl buffer (pH 8.65), containing 20 mM KCI and 10 mM 
Mgcl2. The slurry was centrifuged at 13,000 g for 15 min and the supernatant was collected for 
protein analysis. Incorporation of label into protein was determined by scintillation counting after 
precipitation in 10% TCA. In Vivo synthesized proteins were separated on one-dimensional gels 
as described by Laemmli. Preliminary analysis of cell wall proteins separated by SDS-PAGE and 
silver stained revealed 23 extracellular proteins ranging from 10-150 kD in size. 
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78 EAKIN, DAVID A.1 AND BRUCE ALLEN2. 'Dept, of Biological Sciences, Eastern 
Kentucky University, Richmond, KY 40475 and 2Missouri Botanical Garden, St Louis, 
MO 63166-0299 - A nomenclatural note on Reamatodon , and a note on 

nomenclature. 

Recently the senior author revised the genus Regmatodon, reducing it to two species R. declinatus 
(Hook.) Brid. and R. polycarpus (Griff.) Mitt. It subsequently came to our attention that the species 
epithet polycarpus is not the oldest epithet for the taxon treated by Eakin as R. polycarpus. Instead 
the oldest name for this taxon is R. orthostegius Mont. Dating of the Annales des Sciences 
Naturelles, Bontanique and the Calcutta Journal of Natural History for 1842 is explained. While 
frustrating at times, the need for a strong standard code of nomenclature is supported. 

79 GLASS, K. ANDREW AND JOHN H. GRAHAM. Department of Biology, Berry 
College, Mount Berry, GA 30149 - Fluctuating asymmetry and developmental noise 
during leaf expansion in the pumpkin Cucurbita pepo. 

Fluctuating asymmetry consists of small random deviations from perfect bilateral symmetry. It is 
a measure of developmental instability, the ability of an organism to regulate its development. 
Researchers often assume that organisms can regulate the symmetry of structures, but there have 
been few rigorous tests of that hypothesis. Any regulation of bilateral symmetry must involve 
feedback between right and left sides. If such feedback exists, one would expect compensatory 
growth, and perhaps oscillations in asymmetry, following perturbation. Here we present the 
developmental trajectories of perturbed and unperturbed (control) leaves of the pumpkin Cucurbita 
pepo. Leaf expansion was perturbed by covering one or both sides of a leaf with aluminum foil for 
24 hours and then removing the foil. This perturbation caused the leaves to become more 
asymmetrical, by slowing down growth on the perturbed side. We find clear evidence of 
compensatory growth and out-of-phase growth oscillations after perturbation. A perturbation in one 
direction (right or left), is usually followed by increased growth in the opposite direction, followed 
by two or three out-of-phase growth oscillations. In control leaves, right and left sides usually 
showed in-phase growth oscillations. 

80 Withdrawn 

81 KOKKALA, IRENE AND DONNA A. GESSELL. North Georgia College & State 
University - Writing Science: Reciprocal Learning Across the Disciplines. 

Teaching science involves more than teaching content because students must learn how to write 
well in the discipline. Indeed, scientists rely heavily on writing effectively, using writing skills as a 
means of disseminating knowledge and as a useful tool for exploring ideas. However, many 
science students need directed writing experiences to appreciate the interconnectivity between 
scientific knowledge and good writing. To help students make the connection, we developed a new 
approach to teaching writing in Biology. We connected Biology with English Grammar and 
Composition courses in author-publisher relationships. Biology students submitted manuscripts to 
English students for editorial commentary, which they then took under advisement for revisions. 
In turn, the English students submitted essays justifying their editorial comments. The results 
proved positive: both sides showed marked improvements in their writing skills because each 
recognized error more readily and was better able to draw upon an increased variety of strategies 
for revision. Unexpectedly, the process raised the awareness of each side for the importance of 
the other discipline; specifically, students learned to appreciate the nature and significance of 
evidence in each discipline. Future direction involves the incorporation of the WebCT environment 
for interactive postings and revisions. 
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82 KELLY, LISA1, THOMAS WENTWORTH2, AND CAVELL BROWNIE2. University 
of North Carolina at Pembroke and 2North Carolina State University - Scaling species 
dynamics in lonqleaf pine communities: effects of pine straw raking. 

In the Southeast, harvest of pine straw sometimes involves the mechanical raking of natural, 
longleaf pine (Pinus palustris) communities. In a 2-year experiment, we examined the effects of 
mechanized raking on longleaf communities (scrub oak, dry savanna, and mesic savanna) by 
monitoring vegetation at seven spatial scales (0.01 m2 - 100 m2). We measured floristic similarity 
and the proportion of species initially present that were gained or lost (relative gain and loss, 
respectively) during four sampling periods. Relationships between spatial scale and these 
community attributes were analyzed via a repeated measures approach and functional response 
curves. Spatial scale clearly affected observed rates of relative loss and floristic similarity; relative 
loss varied inversely and floristic similarity varied directly with scale. We relate these patterns to 
expanding population densities with scale and our inability to detect species reductions in large 
populations. Scale had little influence on relative gains. Raking had negligible effects on the shapes 
of response curves but caused significantly greater mean losses and greater mean changes in 
floristic similarity. Raking also increased the mean rate of relative gains in the mesic savanna 
during one period. Raking appears to have some short-term effects on species dynamics. 

83 LHOTKA, JOHN M. AND JAMES J. ZACZEK. Department of Forestry, Southern 
Illinois University, Carbondale, IL 62901-4411 - The use of soil scarification to enhance 
oak regeneration: five year results. 

The continuation of oak dominated forests is important because of the many ecological and 
economic benefits the oak species provide. In order to perpetuate the oak-hickory forest type, it 
is essential to have a desirable amount of advanced oak regeneration. Today’s eastern deciduous 
forests lack this component due to the removal of periodic disturbance from the system. In the 
absence of disturbance, maple and other shade tolerant species have interfered with the oak 
regeneration and have become dominant species in the lower canopy positions. This study 
investigates using soil scarification, during the presence of abundant acorns, as a tool to help 
increase the density of oak regeneration. The soil disturbance helps create a more favorable 
seedbed for the germination and survival of the acorns. Five years after the treatment, the scarified 
plots have significantly higher density of oak seedlings and lower density of maple than the 
unscarified plots. As a result, the treatment increases the likelihood that the stand will continue to 
have oak as a major component. This study highlights the use of soil scarification as a tool to help 
increase the survival and competitive position of the oak regeneration. 

84 MCDONALD, ROBERT I.1, ROBERT K. PEET1, AND DEAN L. URBAN2. 
’Dept.Biology, University of North Carolina, Chapel Hill, NC 27599 and 2Nicholas 
School of the Environment, Duke University, Durham, NC 27708 - Causes of 
increased Acer rubrum dominance in Piedmont forests: a gap model approach. 

Succession of the upland forests of the Piedmont is historically described as ending in a 
Quercus-Carya community. More shade-tolerant trees like Acer rubrum appear to have played only 
minor roles in these forests prior to the major anthropogenic disturbances of the past two centuries. 
Work by other authors has suggested that Acer rubrum has become more dominant in Piedmont 
forest, while Quercus spp. have become less dominant. This trend has been variously attributed 
to a decrease in forest fire frequency, a change in the size or impact of deer populations, 
disturbances to the soil from past agricultural practices, and the effects of logging. Using the data 
from long-term study plots in the Duke Forest, we examined the relative basal area, relative 
density, and relative frequency of these species over the past 50 years. Data from transects within 
these plots were used to study establishment and growth of seedlings and saplings. The 
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individual-based gap model ZELIG, which is derived from the FORET family of forest models, was 
used to test some of the above hypotheses, changing the initial conditions of the model to see 
which hypotheses the model suggests could cause the observed changes in species dominance. 

85 MOORE, PATRICK T. AND JAMES J. ZACZEK. Department of Forestry, Southern 
Illinois University, Carbondale, IL 62901-4411 - Restoration of American chestnut: 
silvicultural guidelines for the central hardwood region. 

American chestnut has not been a major part of the eastern deciduous forests, due to the chestnut 
blight fungus, for nearly one hundred years. A blight resistant chestnut seed is scheduled for 
release by The American Chestnut Foundation by the year 2006. By this time, we must have a set 
of silvicultural methods for the reintroduction of this species into its original range. Ten different 
planting methods were tested to determine which practices had the greatest positive affect on 
one-year height, caliper, and survival. These methods included the use of tree shelters, herbicide, 
and containerized stock. The growth characteristics of American chestnut were compared to those 
of Chinese chestnut in order to determine whether the abundance of information presently available 
for Chinese chestnut is applicable to American chestnut. In general, we found that the more 
intensive strategies produced the greatest amount of planting success. Tree shelters increased 
sun/ival, height and caliper. The application of herbicide to the study plots increased survival rates. 
Chinese chestnut responded differently than American Chestnut under the same silvicultural 
conditions. 

86 ROLLINS, SALLY AND GEOFF CALL. The Nature Conservancy, 50 Vantage Way, 
Suite 250, Nashville, TN 37228 and ACS Conservation, 1100 Kindel Dr., Arnold Air 
Force Base, TN 37389-1800 - Challenges in developing monitoring strategies for the 
federally threatened sunflower. Helianthus eaaertii Small, in a highly managed 
landscape. 

The occurrences of Eggert’s sunflower (Helianthus eggertii Small) at Arnold Air Force Base (AAFB) 
near Tullahoma, Tennessee constitute the largest known concentration of this federally listed 
species in the world. The 40,000 acres encompassed by AAFB are managed for a range of multiple 
uses including a core industrial engineering complex, Tennessee Wildlife Resources Management 
Area, TN Army National Guard maneuvers, timber cultivation, and conservation of the last 
remaining large matrix of Barrens plant communities on the Eastern Highland Rim. This project 
sought to develop an adaptive monitoring program for Eggert’s sunflower based on the species’ 
ecology and distribution across the complex landscape AAFB. The collection of two years of pilot 
data at selected occurrences and additional field surveys led to a re-evaluation of the original 
protocols and institution of a revised program during the 1999 field season. The revised program 
targets occurrences based on land management units, incorporates full census monitoring plots 
rather than sampling to better track this species, and addresses landscape-scale management 
needs. 

87 SCHAUWECKER, TIMOTHY J. AND EVAN WEIHER. Mississippi State University 
and University of Wisconsin - Eau Claire-Plant community response to fire, mowing 
and seeding at a blackland prairie restoration site in northeastern Mississippi. 

The black land prairie belt of northeastern Mississippi and central Alabama is an understudied 
disjunction of the North American tallgrass prairie association. The disruption of traditional fire 
regimes has led to successional dominance by eastern red cedar. A 25 ha prairie site north of 
Starkville, MS was used to test the effects of various prairie restoration techniques on plant 
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assemblages. Burning, burning plus seeding, mowing, mowing plus seeding, and seeding alone 
were treatments. These treatments were applied to blocks in upland, alluvial, and cedar-removed 
plots. Species biomass was estimated via a pin-frame with 18 pins ,25m'2. Fire treatment had the 
greatest effect in terms of species richness, evenness and biomass. Data suggest an increase in 
species evenness and fall flowering forb biomass in burned plots. Canonical Correspondence 
Analysis was used to detect treatment effects from year one (pre-treatment) to year two (first year 
post-treatment). 

88 Deberry, Jeffrey, Robert belcher, darren loomis, kristen 
SHACOCHIS AND ROBERT ATKINSON. Department of Biology, Chemistry and 
Environmental Science, Christopher Newport University - Structural comparison of two 
mature Atlantic white cedar. Chamaecyparis thvoides wetlands. 

Since European inhabitation, encroachment upon Atlantic white cedar (AWC) swamps due to 
lumber harvesting, ditching for agricultural conversion and development has resulted in significant 
acreage loss. Numerous beneficial services of AWC swamps have been identified and emphasis 
has been placed on cedar restoration. Two mature AWC sites in North Carolina were selected for 
structural comparison. Tree diameter at breast height (dbh), density, age and hydrology were 
recorded in eighteen 100m2 plots at each site. Tree cores determined stand ages to be 60-65 
years. While Chamaecyparis thyoides (L.)B.S.P. was dominant in both sites (>82% basal area), 
other aspects of structure differed. Site one had a greater live tree density (P<0.0001), standing 
dead (P<0.0001) and exhibited a lower (P<0.0001) average tree dbh (16.6cm) than site two 
(26.1cm). These data indicate that increased live stem density in site one was sufficiently higher 
than site two to result in nearly equal (P>0.99) basal area among the two sites. Furthermore, site 
one was significantly wetter (P<0.0001) based upon annual twice-daily depth to water table 
readings suggesting that the structural differences among the sites may be in response to 
hydrologic differences. 

89 CRAWFORD, EDWARD R. AND FRANK P. DAY. Dept, of Biological Sciences, Old 
Dominion University, Norfolk, VA 23529 - Decomposition dynamics within restored and 
naturally regenerating Atlantic white cedar (Chamaecyparis thvoides) wetlands of the 
mid-Atlantic coastal plain. 

Rates of organic matter accumulation are of paramount importance in ecosystem structure and 
function. A root and leaf litter decomposition study is currently in progress within naturally 
regenerating and restored Atlantic white cedar stands in southeastern Virginia and northeastern 
North Carolina. The objectives of this study are to evaluate how environmental and substrate 
quality factors influence above and belowground decay dynamics within Atlantic white cedar 
wetlands. Root decomposition rates were quantified using vertical litterbags 40 cm long (10 cm 
pockets) containing preweighed roots inserted into the soil in November 1998. After 150 days, 
percent mass remaining of native root material was determined within each of three treatments, 
restored, intermediate and mature. Across the vertical soil profile, percent mass remaining ranged 
from 75% to 83% in the restored sites and from 83% to 86% in the intermediate and mature sites. 
Leaf litterbags were deployed at each site in January 1999. After 90 days, percent mass remaining 
ranged from 87% in the restored sites to 84% in the intermediate sites. In general, below ground 
mass loss within the restored sites was greater across all depth intervals and decreased with 
increasing depth. In contrast, leaf litter mass loss was similar across all treatments. 
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90 MORRIS, ASHLEY B., GINA BAUCOM, AND MITCH CRUZAN. University of 
Tennessee, Knoxville - Genetic variation in the soil seed bank of a threatened 
perennial cedar glade endemic. Astragalus bibullatus 

Seed banks have often been referred to as important sources of genetic variation in plant 
populations but few studies have been done to test this hypothesis. Particularly in small 
populations, it is suspected that large seed banks that span multiple generations act to buffer the 
effects of natural selection and genetic drift, protecting the populations from extinction. In this 
study, we use allozyme markers to investigate the distribution of the genetic variation among seed 
bank and vegetative populations for Astragalus bibullatus at six locations in Middle Tennessee. 
Seeds were collected from multiple depths of the soil at each site to estimate the size of the seed 
population, germination frequency, and levels of genetic variation. Differences in genetic variation 
within and among sites and life history stages indicate that effective population sizes are much 
larger than previous estimates based on vegetative plants alone. 

91 SHACOCHIS, KRISTEN, JEFFERY DEBERRY, ROBERT BELCHER, DARREN 
LOOMIS, AND R.B. ATKINSON. Department of Biology, Chemistry, and 
Environmental Science, Christopher Newport University - Evaluation of 
Chamaecyparis thyoides restoration using weighted averages. 

Swamps dominated by Atlantic white cedar, an obligate wetland species, have declined in part due 
to hydrologic alterations. Weighted averages (WA) is a continuous variable that reflects plant 
community response to hydrology. In this study, the WA of two compensatory mitigation sites are 
compared to WA measured within a chronosequence of Atlantic white cedar stands. Dominance 
and frequency of all tree, shrub, and herb species, when present, were evaluated and WA were 
calculated based on species hydrologic indicators status. Weighted averages at these sites were 
mature>intermediate>young>mitigation sites. Aggressive invasion by Liquidambar styraciflua , Acer 
rubrum , Pinus taeda has been noted in North Carolina and Virginia. Failure to reestablish the 
necessary hydrologic regime within cedar sites may result in the replacement of cedar by these 
competitors. 

92 RODGERS, H. LEROY AND FRANK P. DAY. Dept, of Biological Sciences, Old 
Dominion University, Norfolk, VA 23529 - Fine root abundance and production in 
naturally-recovering and created Atlantic white cedar (Chamaecyparis thyoides) 
wetlands. 

The success of ecologically based restoration and creation of Atlantic white cedar wetlands 
requires quantitative assessments of structure and function in natural and managed settings. Fine 
roots play an important role in organic matter production and accumulation in forested wetlands. 
Using minirhizotrons, fine root dynamics are being quantified for naturally recovering stands 
(mature, intermediate, and young) and two planted mitigation sites (4-6 years since planting). Fine 
roots are sampled on 45-day intervals to a depth of 64 cm. Root length densities (RLD) changed 
little in the mature and intermediate sites but fluctuated in the young and mitigation sites during the 
initial 266-days. By 1 April 1999, mean RLD was greatest in the mature (5.2 mm/cm2) and similar 
in the intermediate, young and restoration sites (3.7, 3.9, and 4.5 mm/cm2, respectively). There 
were minor changes in mean RLD over the sampling period for the mature, intermediate-aged, and 
restoration sites, while RDL in the young site increased from 0.6 to 3.9 mm/cm2. Differences were 
observed in root length production and mortality between the mitigation and naturally recovering 
sites. While production was highest in the mitigation sites, mortality equaled production, suggesting 
differences in turnover rates and fine root contributions to soil organic matter. 
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93 THOMPSON, GREG, ROBERT BELCHER, PAT DUTTRY, AND R.B. ATKINSON. 
Department of Biology, Chemistry, and Environmental Science, Christopher Newport 
University - Bioqeochemistry of natural and restored Atlantic white cedar swamps: 
Implications for restoration. 

Atlantic white cedar (Chamaecyparis thyoides (L.) B.S.P.) swamps occur in the outer coastal plain 
on strongly acidic organic soils. Acreage has declined by more than 90% and restoration attempts 
have been largely unsuccessful. Soil nutrients (P, Fe, Mg, Zn, Ca, Cu, Al, Mn, and K) and 
physiochemical properties (pH, volumetric water content, bulk density, organic matter content, and 
total carbon) were estimated at six reference sites representing three age classes, and at two 
restored sites which were formerly cultivated. Most soil nutrient concentrations were lower in the 
reference sites than in restored sites. Reference wetland organic matter content was above 93%, 
which was higher than in restored sites (<30%) (P <0.001). Bulk density in reference sites (<0.30 
g/cm3) was lower than that measured in restored sites (>0.60 g/cm3) (P <0.001). The 
biogeochemistry of the restored sites differed significantly from naturally occurring Atlantic white 
cedar reference wetlands, which may influence structural and functional development and 
regeneration potential. 

94 SIOPSIS, MARIA. The Institute for Environmental Modeling, University of 
Tennessee, Knoxville - A model for Pseudo-nitzschia multiseries, a toxic algae 
species. 

In 1987 an outbreak of a previously unobserved disease occurred in Canada. Victims experienced 
typical symptoms of gastroenteritis coupled with neurological symptoms including memory loss. 
The disease was traced to mussels harvested from Prince Edward Island and was dubbed 
Amnesic Shellfish Poisoning (ASP). The toxin domoic acid, produced by the diatom 
Pseudo-nitzschia multiseries was determined to be responsible for ASP. Since the 1987 incident 
in Canada, it has been detected in northern Atlantic and Pacific waters. Last year, fisheries in 
Washington state were closed due to high levels of domoic acid. Pseudo-nitzschia species produce 
domoic acid under nutrient stress including low silicon or phosphorus with an abundance of 
nitrogen. However, it is still unclear what conditions cause dangerously high levels that have 
sometimes been observed. We present an individual-based algae model detailing the physiology 
of an algal cell with a focus on nutrient and energy flows. The model has been adapted to the 
specific problem by including silicon, domoic acid production, and sexual reproduction. The 
individual model is incorporated into a population model that includes sinking and predation by 
grazers. Assessment of domoic acid production by algae can be used to characterize risks to 
humans through concentration of toxin by mussels. 

95 KALNINS, MARK G.1, GARY J. WHITING1, AND KAREN E. YEE2. 'Christopher 
Newport University, Newport News, VA 23606 and 2Smithsonian Environmental 
Research Center, Edgewater, MD 21307 - Temperature relationship of seasonal 
methane emissions and soil methanoqenesis potentials in a northern boreal fen. 

Northern peatlands are responsible for over 50% of annual methane emissions from natural 
wetlands. Seasonal methane emission is determined by rate of production and oxidation under 
anaerobic and aerobic conditions, respectively, and release to atmosphere by ebullition, surface 
diffusion, and plant mediated transport. Seasonal field rates of methane emission as well as 
laboratory methanogenesis potentials within peat profiles were determined for a minerotrophic fen 
located in Northern Alberta, CA. Effect of temperature on these rates was assessed to identify 
factors which may limit emission of methane from peat. Average Q10 for growing season emission 
rates was 5.6, whereas Q10of methanogenesis determined in laboratory incubations averaged 1.2. 
Emission rates at a given temperature were greater in Autumn than in Spring (P<0.05) indicating 
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possible hysteresis. Increases in macrophyte productivity and associated substrate contributions 
during growing season are most likely implicated in the variable temperature response. 

96 HOFFMAN, JASON. University of North Carolina at Asheville - Wetland mapping 
methodologies in western North Carolina using remote sensing data. 

Wetlands in the mountains of North Carolina are relatively small and are located primarily in the 
flat floodplains and valleys where development such as agriculture, housing and roads frequently 
occur. Size and location makes mountain wetlands not only especially vulnerable to loss, but since 
the wetlands are relatively rare, their importance in the ecological community is even more 
pronounced. A major step in wetland conservation is the identification and mapping of wetlands. 
Although seemingly a simple task, many factors such as hydroperiod, cost, and unreliable base 
maps (topographic, soil surveys, National Wetland Inventory (NWI), etc), make the mapping of 
wetlands a daunting project. Although methodologies for predicting wetland occurrence have been 
designed in coastal North Carolina at approximately 85% accuracy, the mountains of North 
Carolina present an especially tough challenge because of slope, soil drainage, and irregular 
precipitation patterns. Initial ground truthing of randomly selected quarter-quads in the mountains 
found that the statewide wetland map was only 10% accurate overall in finding wetland sites. 
Information from satellite imagery, soil survey data, NWI maps, climatology records, and a good 
GIS such as Arclnfo or Erdas needs to be used to predict wetland location with maximum accuracy 

and minimal cost in mountainous regions. 

97 SHAFFER, GARY P.1, AND JOHN W. DAY, JR2. ’Department of Biological 
Sciences, Southeastern Louisiana University, Hammond, LA 70402-0736, department 
of Oceanography and Coastal Sciences and Coastal Ecology Institute, Louisiana State 
University, Baton Rouge, LA 70803 - Pattern and Process of Land Loss in the 
Louisiana Coastal Zone: An Analysis of Spatial and Temporal Patterns of Wetland 
Habitat Change. 

In 1997, Eugene Turner concluded that most of the coastal wetland loss in Louisiana was caused 
by the effects of canal dredging, that loss was near zero in the absence of canals, and that land 
loss had decreased to near zero by the late 1990’s. His analysis was based on a 68,000 ha scale 
that is too large to isolate processes responsible for small-scale wetland loss and too small to 
capture those responsible for large-scale loss. Herein, we conduct an evaluation of the relationship 
between direct loss due to canal dredging and all other loss from 1933-1990 using a spatial scale 
of 4,100 ha that accurately captures local land-loss processes. Regressions of other wetland loss 
on canal area for the Birdfoot, Terrebone, and Calcasieu basins were not significant. Positive 
relationships were isolated for the Barataria (R2=0.40) and Mermentau (R2=0.29) basins. When the 
data were combined for all basins, 9.2% of the variation in other wetland loss was attributable to 
canals. All significant regressions intercepted the Y-axis at positive loss values indicating that loss 
occurred in the absence of canals. We conclude that efforts to create and restore Louisiana’s 
coastal wetlands must emphasize riverine inputs of fresh water and sediments. 

98 WILLIS, JONATHAN M., MARK W. HESTER AND GARY P. SHAFFER. Dept, of 
Biological Sciences, Southeastern Louisiana University, Hammond, La 70401 - A 
mesocosm evaluation of a novel sediment source for wetland rehabilitation. 

Louisiana experiences one of the highest rates of wetland loss in the world. Approximately 35 
square miles of wetland are lost each year in Louisiana, largely due to subsidence. Because of 
Louisiana’s high rate of relative sea level rise sediment, sediment addition plays a key role in the 
restoration of these systems. Drill cuttings, the earthen materials that result from the drilling of oil 
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and gas wells, may provide a novel source of sediments for restoration efforts. In this study 
processed drill cuttings were examined to determine their suitability for use in wetland restoration 
projects, both in terms of supporting wetland plant growth and assessing potential contaminants. 
To perform this evaluation salinity was sequentially increased across a three way factorial design 
in a mesocosm setting. Factorial treatments consisted of four substrates, five vegetated conditions, 
three hydrologies, and two true replicates. Photosynthetic response, interstitial pH, soil redox, and 
interstitial metal concentrations were measured at each salinity level. The results of this study 
indicate that the performance of the processed drill cuttings increased with increasing salinity 
levels. Therefore, a high potential exists for the use of processed drill cuttings in wetland 
rehabilitation. 

99 MARTIN, SHANNON B. AND GARY P. SHAFFER. Dept, of Biological Sciences, 
Southeastern Louisiana University, Hammond, LA 70402 - Saltwater intrusion, flooding 
and substrate type effects on the competition between three species of Sagittaria. 

In coastal Louisiana, bulltongue (Sagittaria lancifolia) has expanded its distribution while arrowhead 
(Sagittaria latifolia) and duck potato (Sagittaria platyphylla) have decreased in abundance. Several 
factors may be important in these distributional patterns, including saltwater intrusion, altered flood 
regimes, and changes in substrate type. The purpose of this study was to simultaneously 
manipulate these three factors under controlled conditions. This three-year study consisted of a 
competition experiment that included equal amounts of three species of Sagittaria in 200-liter 
mesocosm vessels. Dead aboveground biomass was harvested regularly and above- and 
belowground biomass was harvested at the end of the study, oven-dried, and weighed. All three 
species began with relatively high turnover across salinities and arrowhead greatly increased 
during the later weeks of the first year in the 5-cm flooding and freshwater treatments. While 
arrowhead and duck potato prevailed only in the freshwater treatments, bulltongue grew in all three 
salinity levels and showed decline in the 6ppt treatment in the third year. This suggests that 
bulltongue may actually be facilitated by low salinity regimes as arrowhead and duck potato 
become less competitive. This pattern of replacement of arrowhead and duck potato by bulltongue 
in coastal Louisiana may be a result of saltwater intrusion. 

100 WILLIAMS, RAY S. AND JASON BULLUCK. Appalachian State University, Boone, 
N.C. - Tomato plants grown under different nutrient and clipping treatments affect the 
performance of the insect herbivore Manduca sexta. 

In order to assess how plant resource availability may impact important folivorous insects, we grew 
tomato plants for 52 days under either high or low nutrient availability. After 32 days, 50% of the 
leaves were removed from one half of the plants within each nutrient treatment. A subset of plants 
was used to provide leaves for phytochemistry and a feeding trial using third instar larvae of 
Manduca sexta. Total plant biomass was negatively affected by both low nutrient and clipping, 
although there was no interaction between them. The root:shoot ratio of plants was significantly 
increased at low soil nutrients. Total nitrogen concentration was decreased in low nutrient-grown 
leaves, while the ratio of carbon:nitrogen increased. Soluble proteins in leaves were reduced in 
clipped plants but were unaffected by nutrient treatment. Total phenolics increased in low 
nutrient-grown plants. Insects responded to phytochemical changes with increased consumption 
on low nutrient-grown leaves, while larvae feeding on clipped plants had reduced growth. It appears 
that both nitrogen quality and quantity were responsible for the observed insect responses. 
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101 BAIRD, ALISON F. AND DARRELL MOORE. Department of Biological Sciences, 
East Tennessee State University, Johnson City, TN 37614 - Dynamics of honey bee 
timekeeping: individual forager contributions to a group response. 

Honey bees (Apis mellifera) learn what time of day that flowers produce nectar and will organize 
their foraging flights to match the species-specific rhythms of nectar secretion. Remarkably, 
foragers can be trained to associate, with a high degree of accuracy, virtually any time of day with 
a food reward. To efficiently exploit available resources in the environment, the colony dispatches 
a distinct foraging group (often containing hundreds of individuals) to each food source. Previous 
studies on timekeeping ability have focussed on the accuracy in time of this foraging group as a 
single unit. But what is the contribution of the individual forager? Time-training field experiments, 
using individually marked foragers, reveal temporal dynamics within the foraging group and 
suggest the existence of a division of labor. Some individuals continue to visit an unrewarded 
training station for at least three consecutive days while others remain in the hive. “Persistent” 
foragers show no diminution in the accuracy of their time-memory and “lazy” foragers are readily 
re-recruited at the same training time. Because assignment to a subgroup is neither random nor 
a function of the number of training rewards, it may possibly be attributed to behavioral differences 
among different genetic patrilines within the colony. 

102 PETERSON, JAY A.1, JAY A. YODER1, AND DIANA SAMMATARO2.1 Department 
of Biology, The Illinois College, Jacksonville, IL 62650 and department of 
Entomology, The Pennsylvania State University, University Park, PA 16802 - Moisture 
requirements of the honey bee parasitic mite, Varroa iacobsoni. and its potential for 
control through dehydration. 

The adult female honeybee parasitic mite, Varroa jacobsoni, causative agent of the varroasis 
pandemic, has been targeted for control because females emerge from the protected enclosure 
of the host bee’s brood cell. This study demonstrates that emergent females are particularly prone 
to dehydration (fast new water loss rate), especially when temperature exceeds 30(C, and are 
dependent upon high relative humidity as a primary source of water when not feeding on bee 
hemolymph. In comparison, mite water balance profiles from Arizona, Minnesota and Pennsylvania 
were the same. Moisture is, therefore, an absolute life requirement for this mite, and this is 
achieved in the humid microhabitat of the bee colony environment. Thus, varroa can conceivably 
invade any region harboring beehives, since V. jacobsoni is hydrophilic. Acaricides, albeit problems 
with resistance, formic acid, oils, smoke, heat and mite-resistant bees are all used in an integrative 
pest management strategy. We suggest that altering the relative humidity of the colony 
environment could also play a contributing role in bee mite control. 

103 SOLOMON, SADIE, JILL BUMGARNER, AND RUTH ANN DEWEL. Dept, of 
Biology, Appalachian State University, Boone, NC 28608 - Early development of the 
notostracan. Tripps longicaudatus: Correlation between external morphology and 
neuroanatomv. 

The morphological and neural development of the first four instars of the metanauplius larvae of 
Triops longicaudatus were examined by scanning, light, and transmission electron microscopy. 
These branchiopod crustaceans are believed to have remained essentially unchanged (they exhibit 
bradytely) from their fossilized Late Carboniferous ancestors. Because they are thought to have 
retained many primitive characters, a description of their development can increase our 
understanding of the early evolution of arthropods in general. Morphological comparisons between 
instars included descriptions of the following: position of the head shield (carapace), number of 
differentiated trunk limbs, presence/absence of cercopods (furcal processes), overall shape of 
abdomen, and the structures or methods used for swimming. Structural changes in the nauplius 
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eyes and dorsal organ were also examined for each instar. These changes were correlated with 
the internal development of the central nervous system, in particular the protocerebrum and 
tritocerebrum. By comparing developmentally conserved characters in a notostracan with 
phylogeneticaily stable characters in other living and fossil arthropods, it is possible to bridge the 
morphological disparity that separates arthropods from other invertebrate taxa. 

104 DIMOCK, RONALD V., JR. Wake Forest University, Winston-Salem, NC - New 
perspectives on the gills and pallial organs of freshwater mussels. 

Video endoscopy enables in vivo visualization of structure and function of pallial organs of bivalves 
that previously could not adequately be resolved. Imaging within the supra-branchial chamber 
reveals 3-dimensional detail of the interior of gills that is not obvious from histology or dissection. 
I have used endoscopy to examine gills and associated structures of the Hyriidae, Margaritiferidae 
and Unionidae, families exhibiting the three larval brooding conditions of the Unionoidea. 
Endobranchous species use inner demibranchs to retain developing glochidia larvae, whereas 
tetragenous species employ all four and ectobranchous mussels use outer demibranchs. 
Differential use of gills as marsupia is accompanied by variations in interlamellar tissue connections 
characteristic of the eulamellibranch ctenidium. Endobranchous hyriids have perforated 
interlamellar septa in marsupial demibranchs. Tetragenous margaritiferids have simple interlamellar 
tissue junctions or oblique perforate septa. Anodontine unionids have numerous non-perforated 
septa in the marsupia. Separation of infra- from supra-branchial chambers is partial via 
diaphragmatic septa (margaritiferids) or a perforate gill diaphragm (hyriids), or complete by fusion 
of gills with the posterior mantle (unionids). Hyriids have a very prominent renal papilla adjacent 
to the genital opening in the supra-branchial space above the innner demibranch. This imaging 
technique provides new insights for functional and phylogenetic considerations. 

105 HIX, RAYMOND, DONN JOHNSON, AND JOHN BERNHARDT. University of 
Arkansas - Swimming behavior in an adult aquatic weevil, Lissorhoptrus orvzophilus. 

The rice water weevil, Lissorhoptrus oryzophilus, is a pest of rice in the United States, Korea, and 
Japan. The adults and larvae feed on rice and other aquatic plants. Field and laboratory 
observations, video taping, and scanning electron microscopy were used to study adult weevil 
swimming behavior in order to develop an aquatic trap to monitor adult weevils in newly flooded 
rice fields. The mechanisms of weevil swimming were described and swimming speeds 
determined. Propulsion is provided by the mesothoracic legs with the prothoracic and metathoracic 
legs functioning as diving planes. This may be the first report of the swimming mechanisms in an 
aquatic weevil. While the weevil occurs in all rice fields, it may actually be a problem in only about 
15% of them. Currently, no monitoring system exists for the new insecticides (currently a pyrethroid 
and an insect growth regulator) that have been approved to replace the carbamate insecticide, 
carbofuran. A new system is urgently needed for rice to prevent the unnecessary application of 
insecticides targeting this weevil in aquatic situations. This study led to the development of an 

aquatic barrier trap. 

106 HALL, C. A. AND R.T. DAMIAN. Department of Biology, Berry College, Mount 
Berry, GA, and Department of Cellular Biology, Univ. of Georgia, Athens, GA - 
Adoptive Transfer of Skin Derived Dendritic Cells Confers Protection to Naive C57BI/6 
Mice Upon Challenge With S. mansoni. 

The contributions of skin resident dendritic cells (DC’s) to protection in the percutaneously 
vaccinated murine model for Schistosoma mansoni have been a subject of interest and debate. 
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Recently we have established the ability of dendritic cells to migrate from skin challenged with S. 
mansonl cercariae and activate lymphocyte populations in vitro. In an attempt to measure the 
ability of these migratory cells to confer protection, we adoptively transferred 1 x 105 migratory 
DC’s derived from challenged skin into naive C57BI/6 female mice. Two weeks post-transfer, mice 
were challenged with 200 normal cercariae and perfused six weeks later. Protection was measured 
by the reduction in worm burden as compared to naive controls. The group transferred with DC’s 
from unchallenged skin were statistically identical to challenged naive controls. Those animals that 
were adoptively transferred with DC’s from challenged skin averaged an 85% reduction in worm 
burden which was superior to the level of protection observed in percutaneously vaccinated 
animals (65%). These data suggest that dermal DC’s can effectively present schistosomule 
antigens in vivo and induce significant levels of protection. 

107 VINCENT, AMANDA G. AND WILLIAM F. FONT. SLU, Department of Biological 
Sciences, Hammond, LA 70402 - Prevalence and abundance of Camallanus cotti 
(Nematodal and Bothrioceohalus acheilognathi (Cestoda) from exotic poeciliid fishes 
in Hawai'i 

The introduction of poeciliids into Hawaiian streams via aquarium releases and for mosquito control 
has resulted in the simultaneous introduction of exotic parasites. Samples of Poecilia reticulata 
(guppy), Poecilia mexicana (shortfin molly), and Xiphophorus helleri (swordtail) were collected 
between May 1995 and June 1999 from various streams on the islands of O'ahu and Maui in the 
Hawaiian archipelago and examined for helminth parasites. The most important of these exotic 
parasites are Camallanus cotti (Nematoda) and Bothriocephalus acheilognathi (Cestoda) which 
have been shown to transfer from exotic poeciliid hosts to native stream gobioids. Six hundred 
sixty-four exotic fishes collected in Waianu stream on O'ahu during the summer of 1995 were 
examined. The prevalence of C.cotti was 64.7% in P.reticulata, 47.3% in P.mexicana, and 34.4% 
in X.helleri. In contrast, the prevalence of B.acheilognathi was much lower: 6.0% in P.mexicana, 
2.3% in P.reticulata, and 1.6% in X.helleri. Prevalence and abundance of these helminths in 
poeciliids from other streams and islands will be compared to this baseline data from Waianu 
stream. 

108 FARLEY, AMY AND SHARON PATTON. University of Tennessee College of 
Veterinary Medicine, Knoxville, TN 37996 - Prevalence of Dirofilaria immitis infection 
in pet cats in eastern Tennessee and associated risk factors. 

The objectives of this study were to estimate the prevalence of Dirofilaria immitis infection in pet 
cats in eastern Tennessee, and to identify risk factors associated with this infection. Prevalence 
of D. immitis infection was estimated using a sample of cats seen at 19 participating veterinary 
clinics in Knox County, Tennessee. Blood samples were collected from 560 cats whose owners 
agreed to participate in the study. Dirochek (Synbiotics) heartworm antigen and Assure FH 
(Synbiotics) feline heartworm antibody tests were run on each sample. Of the 560 samples tested, 
32 (5.7%) were positive for heartworm antigen, 20 (3.6%) were positive for heartworm antibody, 
and 48 (8.6%) were positive on at least one test. Owners were also asked to fill out a questionnaire 
regarding physical and behavioral characteristics of their cat such as sex, neuter status, and time 
spent outdoors. Statistical analyses were performed to determine the association between possible 
risk factors and D. immitis infection in cats. 
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109 BOONE, EMILY J., TIM D. SHERMAN, ANNE. A. BOETTCHER, AND JACK J. 
O’BRIEN. Dept, of Biological Sciences, University of South Alabama, Mobile, AL 
36688 - Chemical cues present in soft-shell exoskeleton of crabs that enhance 
settlement of the parasitic castrator, Loxothvlacus texanus (Rhizocephala: 
Sacculinidae). 

The rhizocephalan barnacle, Loxothylacus texanus, is a parasitic castrator of portunid crabs in the 
Gulf of Mexico. Cypris larvae settle upon post-molt (soft-shell) exoskeleton and metamorphose into 
the dart-like kentrogon larval stage. Experimental manipulations of post-molt exoskeleton of crabs 
of different species included treatments with proteinase K (to remove proteins), chloroform (to 
remove lipids), and sodium borohydride (to remove carbohydrates). Removal of proteins from 
post-molt exoskeleton of Callinectes sapidus, a normal host, did not affect settlement relative to 
untreated controls, while enhanced settlement was observed following lipid removal and decreased 
settlement occurred following removal of carbohydrates. Settlement was observed on post-molt 
exoskeleton of a non-host grapsid crab and from portunids collected from Brazil where the parasite 
is not found. These data are consistent with the hypotheses that parasite larvae use carbohydrates 
to detect vulnerable hosts, that these moieties are masked by lipids in the exoskeleton of the host 
and that some crab species possess as yet unknown defense mechanisms that prevent them from 
becoming infected after settlement of infective larvae. 

110 WALSH, CATHERINE P. \ DAVID S. LINDSAY1, ANNE M. ZAJAC1, ROBERT B. 
DUNCAN, JR.1, AND BYRON L. BLAGBURN2. 1 Dept. Biomedical Sciences and 
Pathobiology, Virginia Tech, Blacksburg, VA 24061 and 2 Dept .of Pathobiology, 
Auburn University, AL 36849 - Experimental Neospora hughesi infections in mice 

Neospora hughesi is a recently described cause of encephalitis in horses. The present study was 
done to develop rodent models of this parasitic infection. Tachyzoites of the NA1 strain of N. 
hughesi were injected subcutaneously into INF-gamma knockout, BALB/c, C57/BL6, CD-I and 
CD-I mice treated with methyl prednisolone acetate (MPA). Only the INF-gamma knockout mice 
developed clinical signs of disease and died. Lesions were most common in the heart, lungs, 
skeletal muscle and brains of these mice. The most severe lesions were in the heart and consisted 
of myocarditis with fibroplasia and infiltration of macrophages, eosinophils, and few lymphocytes. 
Only mild lesions were seen in the brains of some of the other mouse strains examined. Bioassay 
of brain from CD-I mice given MPA demonstrated that infectious stages of N. hughesi were 
present. Serological studies indicated that cross-reactivity to Neospora caninum was present in 
western blot, modified direct agglutination and indirect immunofluorescent antibody tests. 

111 BARGER, MIKE AND GERALD W. ESCH. Wake Forest University - The effects 
of spatial heterogeneity on the richness and composition of the fish parasite 
community of Basin Creek, North Carolina. 

Habitat heterogeneity in a 3rd-order Appalachian stream was studied to determine the pattern of 
parasite community structure as it is related to habitat types and the influence of fish distributions. 
In July, 1999, fish samples from each of 6 riffles and 5 pools were necropsied for parasites. Indirect 
gradient analysis (ordination) of parasite and fish communities revealed that the primary ecological 
attribute contributing to parasite community similarity among sites was species richness. Parasite 
species richness was largely a result offish species richness which, in turn, was most affected by 
the depth and velocity of the stream habitat from which fish were sampled. The parasite 
communities of fishes in riffle-type sites were subsets of parasite communities in pool fishes. 
Increased parasite species richness in pools is largely attributed to the presence of rosyside dace 
(Clinostomus funduloides) and creek chub (Semotilus atromaculatus) which are largely restricted 

to deeper habitats and hosts to 7 of the 8 parasite species recovered. 
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112 MEGONIGAL, PATRICK1, ANNE MARSH2 AND BERT DRAKE2. George Mason 
University, Fairfax, VA 22030 and 2Smithsonian Environmental Research Center, 
Edgewater, MD 21037 - Rising CO-, and Long-term Carbon Storage in Terrestrial 
Ecosystems: an Empirical Carbon Budget. 

Our goal was to determine the fate of ~7 kg C nrr2 of ‘excess’ carbon assimilated by a salt marsh 
exposed to elevated atmospheric C02 for 12 years. We focused on three potential carbon sinks: 
soil carbon stocks, winter ecosystem respiration, and hydrologic export. Winter whole-system 
respiration rates were not affected by the C02 treatment. Scirpus plots exposed to elevated C02 
showed a consistent increase in dissolved inorganic carbon of 6 to 27% compared to ambient 
levels. The differences were not significant, probably as a result of the small sample size (n=5). 
Nonetheless, the trend is evidence that hydrologic export may account for 15% of the 'extra' carbon 
in the elevated chambers. Elevated C02 had no affect on dissolved inorganic carbon in the 
Spartina community, or dissolved organic carbon in either community. We are currently analyzing 
soil samples, the only pool that represents a long-term carbon sink for carbon sequestration in this 
ecosystem. 

113 CANNELLA, JOHN A., SHARON HERMANN, AND TONYA VAN HOOK. Tall 
Timbers Research Station, Tallahassee, FL 32312 - The blazing stars (Liatris sp.) 
under fire. 

Fire is a natural phenomenon during the growing season in the longleaf pine (Pinus palustris) 
forests of the southeast. Common components of the native groundcover within longleaf pine 
forests are wiregrass (Aristida beyrichiana) as well as numerous forbs, including several species 
of blazing star (Liatris sp.). In north Florida, four Liatris species were studied under a range of burn 
treatments, encompassing both dormant and growing seasons. Liatris phenology and morphology 
were among the characters examined. Results indicate substantial shifts in the phenology of 
Liatris, with individuals flowering earlier following dormant season burns and later following growing 
season burns. Also, there were observed differences between the morphology of Liatris individuals 
under different burn treatments; flowering stalks were taller following dormant compared to growing 
season burns. Differences in both phenology and morphology may pose dramatic temporal 
constraints or advantages to pollinators, in particular to migratory pollinators such as butterflies. 
Our results suggest possible shifts in prescribed fire management for the continued conservation 
of Liatris and associated pollinators in longleaf pine forests. 

114 AL-HAMDANI, SAFAA. Jacksonville State University, Jacksonville, AL - Salvinia 
is a victimized plant in its new ecosystem 

Salvinia has been introduced to the southern portion of the US accidentally and since then has 
spread rapidly. Salvinia has been labeled as a noxious weed due to its vigorous growth. However, 
Salvinia can be considered as an important part of the new habitat through its positive contribution 
in reducing the level pollutants. In this study we demonstrated that Salvinia can influence the pH 
of its environment, tolerate a wide range of selective metals such as chromium, aluminum, and 
copper reducing their concentrations and toxicity. In addition, we believe Salvinia has an important 
role in reducing level of eutrophication in the aquatic habitat. 
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115 HORN, CHARLES N. and A. J. FRANZ. Newberry College and South Carolina 
Governors School for Science and Mathematics - A statistical analysis of flood plain 
community structure within the piedmont of South Carolina using importance values. 

Over the last three years species composition has been studied on flood plain forests in the South 
Carolina piedmont. The goal of this investigation has been to determine: 1) if tree importance 
values (IV) can be used to compare species composition between sites along a stream as well as 
from one watershed to another, 2) if a correlation exists between the species present at a site, and 
3) if larger scale watershed conditions influence the presence of a species. The woody vegetation 
was measured through determination of IV (200 point scale) while segregating trees into two 
diameter size classes (2.5-10 cm and >10 cm). Analysis of the data was completed with Principle 
Component Analysis (PCA) and a taxonomic program, TAXON. The PCA revealed the best 
correlations with tree species over 10 cm diameter and clustered species that traditionally are 
grouped by moisture regimes. Furthermore, PCA separation of sites was best defined through the 
IV of subcanopy trees. Analysis with TAXON did not clearly group sites within a watershed 
suggesting that site specific differences were the strongest forces in defining species composition 

at a site. 

116 BIRD, CLAIRE AND S. COLEMAN MCCLENEGHAN. Dept. Biology, Appalachian 
State University, Boone, NC 28608 - Initial comparison of ectomycorrhizal hypoqeous 
fungi in spruce-fir and northern hardwood on Roan Mountain (NC/TN). 

The occurrence of ectomycorrhizae (ECM) on Roan Mountain (NC/TN) has been assumed using 
the presence of hypogeous fungal sporocarps from the soil and spores present in the scat of the 
Carolina northern flying squirrel (CNFS). To increase the accuracy of ECM identification we are 
comparing the ECM in two forest types (spruce-fir and northern hardwood) by amplifying the 
internal transcribed spacer (ITS) region of ribosomal DNA of hypogeous sporocarps and ECM root 
tips. Sporocarps and ECM root tips will be identified using morphological characters. DNA will be 
extracted from each morphological type, followed by amplification using primers ITS1 and ITS4. 
The amplified DNA will be digested using four restriction enzymes. The restriction fragment length 
polymorphisms (RFLP=s) will then be compared using gel electrophoresis. The CNFS, an 
endangered subspecies on Roan Mountain, relies heavily on hypogeous fungi for food. 
Identification of the ECM on these trees will aid in understanding the impact that this squirrel has 
within the forest system, in addition to what impact the forest may have on the squirrel. Results 
from this study may be useful in continuing the recovery plan for the CNFS. Funding for this 
research is provided by a grant with USDA Forest Service. 

117 LYNCH, M. KATHLEEN, JAMES S. FRALISH, AND JAMES J. ZACZEK. 
Department of Forestry, Southern Illinois University, Carbondale, IL 62901 - Study of 
forest succession pattern and rate at Land Between The Lakes, Kentucky and 

Tennessee. 

From 1987 to 1989, sampling units were established in 137 forest stands at Land Between The 
Lakes, KY and TN. Each sampling unit consisted of two 0.06 ha plots on which tree species and 
diameter were recorded, and nested four 0.006 ha plots and four 0.003 ha plots for counting 
saplings and seedlings, respectively, by species. Stratum analysis indicated that 73 forest stands 
were rapidly or delayed successional (Kettler 1990). Rapidly successional Quercus and Carya 
dominated stands had an understory of more shade tolerant Acer saccharum, Fagus grandifolia, 
and Fraxinus stems. Delayed successional stands lacked this understory but were located on 
mesic sites that were shown to be statistically similar to those of compositionally-stable stands. 
Resampling of successional stands has begun and early results will be reported. Soil sampling will 
determine if the delayed successional pattern is related to the soil nutrient regime. This research 
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has been supported by the Department of Forestry, SIU, and the Center for Field Studies, Austin 

Peay State University. 

118 ZACZEK, JAMES J.\ JOHN W. GRONINGER1, AND JERRY W. VAN 
SAMBEEK2, department of Forestry, Southern Illinois University, Carbondale, IL 
62901-4411 and 2North Central Forest Experiment Station, 202 Anheuser-Busch 
Natural Resources Building, University of Missouri-Columbia, Columbia, MO 
65211-7260 - Sixty-five Years of Change in a Protected Old-Growth Hardwood Forest 
in Southern Illinois. 

The Kaskaskia Woods, an old-growth oak-dominated hardwood forest in southern Illinois has never 
been cleared. Disturbances such as fire, grazing, and cutting have been excluded following 
purchase by the USDA Forest Service in 1933. In 1935, all trees 4 cm DBH or larger were tagged 
and identified by species, DBH (cm) and height (m). Trees were remeasured and ingrowth (new 
trees >4 cm) was noted in 1940, 1958, 1965, 1973, 1978, 1983, and 1997. Height was remeasured 
in 1958 and 1978. Relatively abundant in 1935 at 337 trees ha'1, oaks declined to less than 82 
trees ha'1 by 1997. Concurrently, the percentage of stand basal area in oaks decreased (56.2 to 
50.2 m2 ha"1) reflecting the presence of massive but declining overstory trees. Tree species 
richness and diversity also decreased. Of the 637 ingrowth stems, 58.2 % were sugar maple (Acer 
saccharum L) of which 68.0 % survived. There were no surviving oak or hickory ingrowth trees. 
Lacking significant disturbance for over 65 years, sugar maple has become the dominant tree 
species in the Kaskaskia Woods. It appears likely that the continuing decline or perhaps total loss 
of oak-hickory and other associated species will occur. 

119 WINSTEAD, JOE E. AND MICHAEL E. HELD. Department of Biological and 
Environmental Sciences, Morehead State University, Morehead, KY 40351 and 
Department of Biology, Saint Peter’s College, Jersey City, NJ 07306 - Post logging 
succession of a mixed mesophytic stand of the Cumberland Plateau of Kentucky. 

The successional pattern of a clear cut stand, adjacent to the registered national land mark Rock 
Creek Gorge of Laurel County, Kentucky, has been studied over the 34 years since harvest. The 
initial dominants of yellow poplar and red maple were developed from stump sprouts. The analysis 
of seedlings and saplings indicates a co-dominance of red maple with oaks plus hickories (29% 
and 24% respectively in the sapling layer) as tulip poplar density in the understory declines. 
Twenty-six different species of woody plants now comprise the sapling layer. Whereas shortleaf 
pine was also abundant in earlier studies it is almost non-existent in younger class sizes, as the 
southeast-facing slope has developed canopy cover. The significant presence of red maple 
comprising 68% of total seedlings and the apparent mortality of dogwood also appears to match 
the trends that have become common in the southeast. 

120 SLAPCINSKY, JODI L.1, DORIA R. GORDON1, AND GREG S. SEAMON2. 'The 
Nature Conservancy, P.O. Box 118526, Gainesville, Florida 32611 and 2The Nature 
Conservancy, P.O. Box 393, Bristol, FL 32321 - The influence of fire and competition 
on seedlings of Conradina glabra, a northwest Florida endemic. 

Conradina glabra Shinners (Apalachicola rosemary) is a Florida endemic found only in xeric 
sandhill communities in Liberty and Franklin Counties, Florida. The Nature Conservancy monitored 
three previously-re-introduced populations (48 plots per population) of Conradina glabra from 
1992-1998 to examine the influence of fire and removal of competitors (clipping herbaceous and 
woody plants around plots) on newly establishing individuals and their plant height. Two of the 
three study sites were burned. Burning stimulated recruitment, which peaked 2 years post-fire. The 
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removal of competition (by clipping competitors around plots) resulted in seedling establishment 
exclusively in clipped plots in 1993. After 1993, recruitment remained highest in plots that were 
clipped and burned. Plant mortality was low for recruited individuals from 1993 to 1998 and never 
exceeded recruitment. Plant abundance within populations doubled from 1995 to 1998. Recruited 
seedlings showed significant annual increases in plant heights from 1993 to 1998 with significant 
fire and clipping effects in most years. 

121 LANGLEY, SUSAN K.\ CECIL C. FROST2, JOHN E. FELS1, AND THOMAS R. 
WENTWORTH1. 1 Dept, of Botany, North Carolina State University, Raleigh, NC 
27695-7612,2 N.C. Plant Conservation Program, P.O. Box 27647, Raleigh, NC 27611 
- Landscape fire ecology: defining fire compartments and a topographic index of fire 
probability. 

Fire compartments are a central concept of landscape fire ecology and a new environmental 
variable. In a given landscape, fire frequency increases as fire compartment size increases. We 
present an index for predicting the mean fire return interval (MFRI) for any point within a fire 
compartment using topographic features and fire compartment size. Geographic information 
system (GIS) layers containing watershed information were used in conjunction with slope-class 
maps derived from digital elevation models to map fire compartments in the Uwharrie National 
Forest, North Carolina. The MFRI for points in this landscape was predicted using GIS and an 
index that included distances to firebreaks, topography, and prevailing wind direction during fire 
season. Preliminary results indicate that the highest fire frequency can be expected in areas of the 
compartment that are downwind, upslope, and in proximity to connectors to other fire 
compartments. The MFRI for a particular site may be the most ecologically meaningful 
environmental variable. If we intend to manage remnant natural areas to maintain original levels 
of biodiversity then it is necessary to understand and map original vegetation and fire regimes. 
Modeling fire frequency from topographic factors is a way to reach this understanding. 

122 MAHADY, SCOTT J.\ SCOTT B. FRANKLIN1, AND BEVERLY S. COLLINS2, 
department of Biology, University of Memphis, Memphis, TN 38152 and 2Savanna 
River Ecology Lab, Aiken, SC 29802 - The influence of disturbance on the 
successional pattern of an old field. 

Understanding the relationship between disturbance and community structure is a primary goal of 
ecology. We investigated the influence of two distinct types of disturbance, and the frequency of 
these disturbances on an old field plant community. Treatment types included removal of the 
dominant species (determined through percent cover estimates), or removal of all above ground 
vegetation. The frequency of each type of disturbance was also manipulated with four levels: once 
every four years, once every two years, once a year, and twice a year. Following nine years of 
treatments, the percent cover of the dominant species, the co-dominant species, and the prominent 
old field species Solidago was estimated. The percent cover of Solidago was significantly different 
in the two most frequently disturbed treatment types (all above ground vegetation removed twice 
a year or only the dominant species removed twice a year). But, when the two types of disturbance 
were compared with the data combined from all four frequencies, no statistically significant result 
was observed. These results illustrate the importance of not only the type of disturbance but also 

the frequency of these disturbances. 
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123 BAUCOM, REGINA, JAMES ESTILL, AND MITCH CRUZAN. University of 
Tennessee, Knoxville - The effect of corporate logging on genetic diversity of Acer 
saccharum. 

In this study we compared the genetic diversity between populations of Acer saccharum that were 
directly effected by corporate logging to virgin stands. From previous research on land use history 
we were able to determine which areas of the Great Smoky Mountains National Park were 
corporate logged and which areas were virgin. A handheld geographic positioning system was used 
to identify populations that were located within these previously determined boundaries. We 
collected leaf samples from 12 corporate logged and 10 virgin stands. Forty individuals were 
collected along a 20 meter wide transect from each population. After characterizing the general 
ecology of the plot, we recorded DBH, transect position and parasite information for each 
individual. Genetic diversity indices were determined from starch gel electrophoresis. Starch gel 
electrophoresis was chosen due to the large amount of literature already present on this specific 
technique with Acer saccharum. 

124 ALLEN, BRUCE P. AND REBECCA R. SHARITZ. Savannah River Ecology 
Laboratory - How has Hurricane Hugo influenced forest composition and succession 
in an old-growth floodplain forest? 

Large river floodplain forests of the southeast may not fit traditional models of forest succession. 
Infrequent large-scale disturbance and flood events may hinder development of a mature forest 
dominated by shade-tolerant trees. Differential patterns of survival, growth, and recruitment of 
canopy species following Hurricane Hugo's passage over the Congaree Swamp in 1989 indicate 
site and species-specific effects of the disturbance. Initial hurricane impacts and recovery have 
been monitored in ten 1-ha permanent plots established in 1990 and re-sampled in 1994 and 1998. 
In heavily damaged bottomland hardwoods, adult mortality and recruitment of the shade-intolerant 
canopy dominants were high. Changes in the size-class distribution of tree species indicate that 
forest composition has and continues to shift through time. The major canopy species of this 
floodplain forest are primarily shade-intolerant and are being recruited only in areas heavily 
damaged by the hurricane. Models of succession in flood plain forests, based primarily on shade 
tolerance, predict a mature forest dominated by a mixture of shade-tolerant species 
(elm-ash-sugarberry). However, forest composition may be determined by the interaction between 
hydrologic regime and wind disturbance, which retards succession and maintains dominance of 
shade-intolerants such as sweetgum. 

125 ESTILL, JAMES C. AND MITCH B. CRUZAN. University of Tennessee, Knoxville 
- The utility of intraspecific phvloqeoqraphv in determining the bioqeoqraphical history 
of endemic species: A case study in two Southern Appalachian endemics. 

The majority of studies that have utilized molecular markers to assess population genetic structure 
have focused on the influence of current gene flow. However, it is likely that historical processes 
such as changes in distribution have had a much more significant impact on the distribution of 
genes among populations. A suite of recently developed plastid DNA markers provides the 
resolution necessary to construct intraspecific phylogenies that can be used to infer the 
biogeographic history of plant populations. Here, we test the ability of these techniques to resolve 
the biogeographic history of two Southern Appalachian endemics that represent two different forms 
of rarity. Pityopsis ruthii populations are very small, and the species range is restricted to two 
drainages in a single county in Eastern Tennessee. In contrast, Phacelia fimbriata populations are 
very large, and the species occurs rather commonly in the highlands of the Southern Appalachian 
Mountains. Our work shows that intraspecific phylogeography may be used as an informative tool 
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in inferring population history for both narrowly restricted and more widely ranging endemic 
species. 

126 DE SELM, HAL R. Department of Botany, University of Tennessee, Knoxville 
37996-1100 - Another look at the vegetation of the Cumberland Plateau of Tennessee. 

During much of the field seasons of 1996-1998, the Cumberland Plateau and Mountains were 
reconnoitered for sampling sites. Those examined totaled 621 of which 588 were plotless forest 
transects. A median number of 84 trees per sample were counted and DBH was determined. 
Forests were classed as upland Quercus in 61.2 percent of the stands; other types were dominated 
by Pinus, Juniper virginiana, Liriodendron tulipifera, Tsuga canadensis and mesic stands. Mixed 
hardwood swamps, split among seven dominant taxa, and Quercus swamps split among four 
dominant taxa occurred. Each of these totaled less than 10 percent of the stands. In the upland 
Quercus stands, the second most important tree was split among 25 taxa; Carya was second in 
importance in only about 10 percent of the Quercus stands. Clearly the aerially prevalent Quercus 
forests are not Quercus-Carya forests. Many stands are infested with Lonicera japonica. In shade 
and with deer browse, Quercus spp. do not appear to be reproducing well. Currently increasing are 
Acer rubum, A. saccharum, Fraxinus americana, Liriodendron tulipifera, Pinus spp., Betula lenta 
and Pinus serotina. 

127 MORRIS, ASHLEY AND MITCH CRUZAN. University of Tennessee, Knoxville - 
Reproductive strategies in Fagus grandifolia at different elevations in Great Smoky 
Mountains National Park. 

Fagus grandifolia reproduces sexually by seed and asexually by root sprouts in Great Smoky 
Mountains National Park (GSMNP), but the relative importance of the two strategies has not been 
documented. It has been previously suggested that the beech gaps of the higher elevations (above 
4500 feet) of the GSMNP are highly clonal as a result of harsh environmental conditions and 
selective foraging by feral hogs (Sus scrofa). Here I use amplified fragment length polymorphisms 
(AFLPs) to identify the relative importance of sexual and clonal reproduction at different elevations 
in GSMNP. Approximately 450 individual stems were sampled and mapped from a total of five high 
elevation and five low elevation sites. Preliminary data indicate large clones of 50 meters or greater 
in diameter at high elevation sites. In contrast, populations at low elevation sites appear to be 
predominately sexually maintained. These data are consistent with previously stated observations, 
but identify clone sizes larger than those currently published for Fagus grandifolia. 

128 KANE, JEFFREY M. AND SHARON HERMANN. Tall Timbers Research Station 
- Influence of Canopy Openness on Trillium underwoodii in an Old-Growth Forest. 

Trillium underwoodii is a spring ephemeral native to beech-magnolia forests of North Florida, 
Georgia, and Alabama. In this closed-canopy habitat, light is thought to be a limited resource during 
the growing season. However, some tree species (most notably Magnolia grandiflora) are 
evergreen and the effect of shading by these species prior to leaf-out is unknown. T. underwoodii 
flowers in the early spring (February) before deciduous trees leaf-out and plants continue to 
photosynthesize and mature fruit after the overstory canopy closes. Analysis of hemispherical 
photographs prior to canopy closure will enable an evaluation of micro-site canopy openness and 
leaf area index. We will relate this data to Trillium density, location of individual size-classes and 
flowering condition. Size classes for flowering and non-flowering individuals in relationship to leaf 
area will be determined based on preliminary data, in which large individuals (>70mm2) had a 
higher propensity of flowering (80%). Effects of canopy openness on the distribution of T. 
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underwoodii will be discussed in the context of spatial distribution relevant to evergreen trees in 

maintaining spring ephemerals in deciduous forests. 

129 GREENHUT, SCOTT H. AND DAVID K. SMITH. The University of Tennessee, 
Knoxville - The effect of elevation on brvophvte species richness and community 
composition in the Great Smoky Mountains National Park. 

Moss and liverwort specimens were collected along the Big Branch of the West Prong of the Little 
Pigeon River in two elevational zones (~ 609 m to 634 m and 914 m to 1219 m ASL) during the 
summer of 1998. Community composition varied markedly between the two zones with only 1 of 
32 species being found in both zones (P<0.01). Species richness did not vary between the zones 
(P>0.05). Canopy cover was included in the model, but was not important (P>0.05). While canopy 
cover can be expected to affect bryophyte communities, the range of conditions observed in this 
study did not produce a relationship. This study suggests that elevation is an important factor in 

the composition of bryophyte communities. 

130 COOPER, AARON R., LARISSA KNEBEL, AND J. DAN PITTILLO. Dept, of 
Biology, Western Carolina University, Cullowhee, NC 28723 - Hemlock (Tsuaa 
canadensis) communities. Great Smoky Mountains: 63 years after 1935 sampling. 

Permanent plots were established in 20 locations that were sampled in 1935 by Frank Miller and 
crews. These sites initially were one by two chains, equivalent to 20 x 40 m. Our general relocation 
of these plots in 1998 followed the North Carolina Vegetation Survey protocol. An additional 26 
plots were established to more completely characterize the hemlock communities. The purpose 
was to evaluate the changes taking place in the intervening 63 years and to obtain additional 
baseline information on the soils, aspect, topographic positions, other environmental features, and 
the existing vegetation. This was in preparation of the potential invasion of the hemlock woolly 
adelgid (Adelges tsugae) that has entered the region just south of the Virginia line. Ordination and 
cluster analysis based on importance values yielded four major hemlock subtype communities. 
Hemlock and Castanea dentata were found to be declining during the intervening sample period 
while Acer pensylvanicum, Magnolia fraseri, Prunus serotina, and Quercus coccinea had 
increases. 

131 STEWART, SCOTT L. \ LAWRENCE W. ZETTLER u, MARLIN L. BOWLES 2 
AND KAREL JACOBS2.1 Dept, of Biology, The Illinois College, Jacksonville, IL 62650, 
2 The Morton Arboretum, Lisle, IL 60532 - Refining the technique of symbiotic seed 
germination on a Federal-threatened orchid. Platanthera leucophaea (Nuttall) Lindlev. 

Once widespread throughout eastern and central North America, the Eastern Prairie Fringed 
Orchid, Platanthera leucophaea (Nuttal) Lindley, has declined by 70% as a result of habitat 
conversion to agriculture. Attempts to germinate seeds of the species using mycorrhizal fungi 
(=symbiotic seed germination) have been, until now, largely unreliable. Assisted with fungi 
[Ceratorhiza goodyerae-repentis (Constantin & Dufour) Moore, identified using key morphological 
characters and cellulase/polyphenol oxidase tests] recovered from P. leucophaea roots, seed 
dormancy was broken best when seeds were pretreated by exposure to 6 (C for 11 months in 
water (=cold/moist stratification). More seeds germinated and seedling development was 
accelerated compared to the standard scarification procedure (soaking in disinfectant for 30 min., 
1 hr., 2 hrs.) used in symbiotic techniques. A period of prolonged cold coupled with moisture is 
apparently necessary to prompt germination in this species, which should be considered for 
otherwise germination-resistant orchids. By obtaining the first symbiotically-grown seedlings of this 
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species using this modified technique, we anticipate that this threatened orchid can be cultivated 
successfully. 

132 BROOKS, MELISSA M. AND LAWRENCE W. ZETTLER. Department of Biology, 
The Illinois College, Jacksonville, IL 62650 - Symbiotic seed germiantion of the 
Northern Oval Ladies’ - tresses. Spiranthes ovalis Lindlev var. erostellata Catling 
(Orchidaceae). 

Seeds of the ladies’ tresses (Spiranthes spp.) are reported to germinate readily using mycorrhizal 
fungi (=symbiotic seed germination); however, previous attempts to germinate seeds of S. ovalis 
var. erostellata failed. In this study, seeds were inoculated in vitro with fungus (Ceratorhiza spp.) 
recovered from the same specimen that yielded seed. After 160 days of incubation in darkness at 
22(C, 197 of 1,097 seeds germinated (18%), and a few of the seeds yielded leaf-bearing seedlings. 
Our successful culture of leaf-bearing seedlings implies that this fungus is a mycorrhizal associate 
of S. ovalis var. erostellata. Because relatively few seeds germinated compared to other North 
American Spiranthes species (e.g., S. cernua (L.) Rich., S. lacera (Raf.) Raf., S. odorata (Nutt.) 
Lindl.), we recommend that future studies explore various seed pre-treatments in order to 
overcome potential seed dormancy mechanisms. The recovery of additional, more effective fungal 
isolates from this species - if they exist - is also encouraged. 

133 ROBERTS, STEPHANIE M„ KENNETH WILSON AND DAVID FRANCKO. Dept, 
of Botany, Miami University, Oxford, OH 45056 - Screening for Cold Tolerance in Bell 
Peppers (Capsicum annum). 

Green peppers were chosen as a model system for our hardiness studies in cold sensitive 
ornamentals because green peppers (Capsicum annum) are easily manipulated with respect to 
tissue culture and genetics and they have a unique set of temperature range limitations. Peppers 
are very sensitive to frost or cold temperatures, yet they require cool evening temperatures for 
optimum fruit production. There is a well-documented genetic map and there is a system for 
producing suspension cultures and embryos in mass. This is necessary for working out the details 
of cold tolerance assays and selection systems. We are addressing the temperature sensitivity by 
establishing tissue cultures of bell peppers for use in screening lines for altered thermotolerant 
ranges. The first step will be to carefully establish the bio-thermal range of cell and embryo 
cultures. We will then develop a screening technique to select for increased/decreased cold 
tolerance in these cultures. Our ultimate goal is to develop lines that exhibit increased thermal 
tolerance. This system will provide a model system for future application to cold 

134 FRANCKO, DAVID A. AND SARAH WILHOITE. Dept, of Botany, Miami 
University, Oxford, OH 45056 - Cultivation of cold-hardy palms in SW Ohio under 

differing microclimatic regimes. 

We evaluated survivorship/growth of cold-hardy palms at the Hardy Palm Demonstration Plot 
(HPDP; Miami University;39°30’ N) and in garden plots in rural Oxford. Microclimates varied from 
USDA Zone 6a (rural areas) to Zone 7a/b (sheltered campus areas). In the HPDP (Zone 7a), 2-3 
year-old seedlings of Rhapidophyllum hystrix (needle palm; N = 7), Sabal minor (dwarf palmetto; 
N = 6), Trachycarpus fortunei (Chinese windmill palm; N = 7), Sabal palmetto (cabbage palm; N 
= 4), and larger windmill palms/needle palms (N = 2 ea) were established (summer 1998). 
Replicate plantings were sited in home garden Zone 6a and 6b plots. Winter protection was 
minimal (windscreens, mulching, antidessicant spray). Despite a severe winter (minimum temp, 
rural Oxford/HPDP = -14° F/-20 F; 3 weeks snow cover) only one plant was lost to winter injury. A 
larger Trachycarpus exposed to -10° F defoliated but recovered completely by June 1999. 
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Remaining plants were tip/margin burned, but grew extensively during 1999. We expanded the 
HPDP (spring 1999), created new Zone 6a - 7a plots, and added species (pindo palm, saw 
palmetto, Bermuda sabal palm, Himalayan windmill palm, California fan palm; N = over 100 plants). 
We will report survivorship/damage data on this larger experimental design. 

135 WILHOITE, SARAH L., ALISON BOUTIN, KATIE KETTLER, KENNETH WILSON 
AND DAVID FRANCKO. Dept, of Botany, Miami University, Oxford, OH 45056. - 
Propagation of Sabal palmetto (cabbage palm) via embrvoqenic tissue culture. 

Sabal palmetto (cabbage palm), common in the coastal south, is hardy in the Piedmont and 
perhaps further north with relatively minor winter protection. We have been evaluating the 
survivorship of 2- to 5- year-old specimens of cabbage palm at Miami University, under 
microclimatic regimes varying from USDA Plant Hardiness Zones 6a through 7a/b. Early results 
suggest that established plants generally survive zero degree F temperatures or slightly below. To 
rapidly propagate palmettos and screen for enhanced cold hardiness early in the life cycle, we 
developed tissue culture methodologies modeled around existing techniques for date and oil palms, 
with modifications of Mureshige and Skoog media. Embryos extracted from mature seeds are used 
as starting material to generate embryogenic callus. The seed source for these experiments has 
been two phenotypically-distinct S. palmetto parents; a ca. 25-year old palm located in northern 
Georgia that has survived -5° F , and a ‘wild-type’ mature plant growing in a Florida home garden. 
Early results are encouraging, suggesting that rapid propagation is possible, and that available 
tissue culture freeze-tolerance assays may be employed to test whether propagules from the north 
Georgia tree are more cold-tolerant than those from more southerly specimens. 

136 KETTLER, KATIE E„ ALISON BOUTIN, SARAH WILHOITE, KENNETH WILSON, 
AND DAVID FRANCKO. Dept, of Botany, Miami University, Oxford, OH 45056 - Tissue 
culture propagation of Sabal minor (dwarf palmetto) and Sabal minor var. ‘Louisiana’ 
(bluestem palmetto). 

Sabal minor (dwarf palmetto), a clump-palm native to the SE, is one of the most cold-hardy palm 
species (marginally hardy in Zone 6b). Sabal minor var. Louisiana (bluestem palmetto), a 
commonly grown ornamental cultivar, is prized for its larger leaves and more upright habit, but is 
considered to be slightly less cold-tolerant than S. minor. Both plants are currently under cultivation 
at Miami University in SW Ohio, in microclimatic regimes that vary from USDA Zone 6a to 7a/b. 
Our overall goal is to produce lines of S. minor fully hardy in Zone 6. To rapidly propagate desirable 
phenotypes, we are adapting tissue culture protocols, developed for date/oil palms, to S. minor. 
Seeds from dwarf palmetto/ bluestem palmetto demonstrably cold- hardy through a fairly severe 
1998-99 winter in Oxford were surface disinfected with bleach/detergent solutions. Cut fruits or 
extracted embryos were then placed onto petri plates containing modified Murashige and Skoog 
media using a variety of hormone/sugar concentrations. Early results suggest that embryo culture 
produces viable a embryogenic callus. In contrast, other tissue sources produce a callus which 
browns and senesces. We are evaluating the efficacy of a novel phenolic degradation pathway 
inhibitor, AIP (2-amino-indan-2-phosphonic acid) to prevent browning. 

137 BOUTIN, ALISON L„ KATIE E. KETTLER, SARAH L. WILHOITE, KENNETH G. 
WILSON, AND DAVID A. FRANCKO. Dept, of Botany, Miami University, Oxford, OH 
45056 - Tissue culture of Trachvcarpus fortunei (Chinese windmill palm) and 
Trachvcarous takil (Himalayan windmill palm): Effect of PAL inhibitor. 

The palm genus Trachycarpus contains several species that have been shown to be remarkably 
cold-hardy in USDA Plant Hardiness Zone 7 and southward. We are evaluating the cultivation of 
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these and other putative cold-hardy species in SW Ohio, under microclimatic regimes that vary 
from Zone 7a/b to 6a. Our overall goal is to produce stable lines of palms with cold-hardiness 
phenotypes exceeding those of current varieties. In that vegetative propagation of arborescent 
palm species is difficult or impossible, tissue culture has been used to propagate economically 
important tropical palms (e.g., date and oil palms). We are unaware of research aimed at 
developing similar protocols for Trachycarpus. In order to optimize early results we are employing 
tissue culture media with a variety of hormone/sugar concentrations. In previous palm work, 
investigators have been hampered by browning and senescence of embryogenic callus due to a 
phenolic pathway that produces degradation of cell wall materials. In work conducted at Miami 
University on red cabbage and duckweed tissue cultures, a novel synthetic phenylalanine 
ammonia-lyase (PAL) inhibitor (2-amino-indan-2-phosphonic acid; AIP) was shown to prevent 
browning in callus. Early data suggest that AIP may be effective in preventing browning and 
senescence in Trachycarpus callus. 

138 GILBERT, JONATHAN, FRANK A. ROMANO, AND GEORGE R. CLINE. Biology 
Dept., Jacksonville State University, Jacksonville, AL - The relationship of ghost crab, 
Ovcpode guadrata. burrow diameter to distance from the debris tide line. 

During the summer of 1998 ghost crabs, Ocypode quadrata, burrows and their relationship to the 
tidal debris line was studied on Dauphin Island, Al. The diameter of 222 active burrows and the 
distance from the debris line was collected from eight locations. The mean burrow diameter was 
39.9mm, ranged from 9.1 - 86.1mm. The average distance from the debris line was 8.6mm and 
ranged from 4.1 - 55m. Thirty-two burrows were found below the debris line (towards the tide line) 
hence the negative numbers. These burrows averaged 17mm in diameter and ranged from 9 - 
34mm. One hundred and ninety burrows were above the debris line and averaged 43.7mm and 
ranged from 13 - 86mm. This suggests that smaller animals are being confined below and larger 
ones exist above the debris line. A regression analysis of these data suggests there is an increase 
in burrow diameter with an increase in distance from the debris line but only 19% of the variance 
is explained by this relationship (r2 = 0.1896). Further analysis must be done to establish causative 
factors. 

139 BONE-STRICKLAND, SAMANTHA 1&2, TERRY RICHARDSON2 AND FRANK 
ROMANO1. Jacksonville State University, Jacksonville, AL 36265 and 2University of 
North Alabama, Florence, AL 35632 - The aestivation ecology of a prosobranch snail, 
Viviparus georgianus. 

Viviparus georgianus is a common freshwater snail inhabiting permanent streams and lakes 
throughout the eastern United States. Two populations, one inhabiting a permanent stream and one 
inhabiting a seasonal wetland, have been found in north central Alabama. The seasonal wetland 
is typically dry from mid May to late September; prosobranchs have not been previously known to 
inhabit such seasonal habitats in the United States. Previous life history studies indicate significant 
differences between the populations in fecundity, abundance and size at maturation. It appears that 
the population at the seasonal wetland enters aestivation when the wetland dries. Respiration 
studies of the aestivation state show that the seasonal wetland snails consume 0.06mmO2g'1hr1 
while the snails from the permanent habitat consume 0.12mmO2g'1hr1. Respiration studies also 
show that there is no difference between the two population’s oxygen consumption in a saturated 
state. Desiccation studies show that members of the permanent population when faced with 
desiccating conditions exhibit the aestivation behavior but with marked differences. The permanent 
population has a 23% survival rate while the seasonal population has a 93% survival rate after only 

one month of desiccation. 
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140 EVANS, RYAN1 AND PAUL D. JOHNSON2. 1 Dept, of Biological and 
Environmental Sciences, Univ. of Tennessee at Chattanooga, Chattanooga, TN 37403 
and 2 Southeast Aquatic Research Institute Field Headquarters, Cohutta, GA 30710 - 
Rediscovery of four freshwater mollusks endemic to the upper Alabama River system. 

In 1998 and 1999 we located 3 species of freshwater mussels (Pleurobema chattanoogaense, 
Pleurobema hanleyanum, and Pleurobema troschelianum), and one species of freshwater 
gastropod (Leptoxis downiei) endemic to the Alabama River system that were previously believed 
extinct. These species were located in the Conasauga and Oostanaula rivers, which are headwater 
tributaries of the Alabama River system. The Alabama River system once contained the highest 
diversity of freshwater mollusks in the world, but many species were lost between 1920 - 1965 due 
to habitat modification. In fact, the 39 species of freshwater mollusks extirpated in this basin 
represent the largest extinction event in U.S. history. Thus far, the Conasauga and Oostanaula 
rivers are the only known remaining localities for these 4 species and may prompt the USFWS to 
begin federal protection efforts. The rediscovery of these animals underscores the need for 
additional inventories in the Alabama River system to assess the status of these and other 
imperiled freshwater mollusks. 

141 CHERRY, ROBERT P. AND ROBERT P. CREED. National Park Service and 
Appalachian State University - Land use impacts on leaf processing and 
macroinvertebrate communities in a southern Appalachian stream. 

Land use impacts on leaf processing rates and macroinvertebrate communities were examined in 
a headwater stream in the Southern Appalachian Mountains. This study looked at changes 
resulting from the alteration of a forested riparian zone to a grass pasture with few scattered trees. 
The study stream consisted of three sections: a downstream cattle-grazed pasture, a grazed 
forested section, and an upstream ungrazed forest. Leaf-packs made of 5 g dried yellow birch 
leaves were placed in each of the sections in November 1997 and removed on six sampling dates 
over 56 d. The leaves were washed to remove macroinvertebrates, dried and weighed to determine 
loss of leaf matter. Leaf processing rates were significantly different among sections with the 
fastest rates in the ungrazed, forested section and slowest in the grazed, pasture section. 
Differences were also observed in the abundance of certain macroinvertebrate species among the 
sections. Cranefly larvae (Tipulidae) were more common in the grazed sections and the 
Limnephilid caddisfly Hydatophylax argus was most abundant in the ungrazed, forested section. 
These results show that livestock pastures along streams may result in reduced leaf processing 
rates and changes in the macroinvertebrate community. 

142 FORTINO, K. AND R. P. CREED JR. Department of Biology, Appalachian State 
University, Boone, NC. - Crayfish distributions and predatory fish: is there a 
connection? 

The adults of two crayfish species (Orconectes cristavarius and Cambarus chasmodactylus) are 
common in the South Fork of the New River. However, the abundance of the young-of-the-year 
(YOY) is not consistent with the adult abundance. The YOY of O. cristavarius are common in the 
South Fork but the YOY of C. chasmodactylus (which are common in the tributaries) are rare. We 
hypothesized that at least three processes could explain the rarity of C. chasmodactylus YOY; 
these included inability to tolerate the abiotic conditions, competitive exclusion by O. cristavarius, 
and selective removal by a dominant predator. The results of a field experiment suggest that 
neither interspecific competition nor abiotic factors are responsible for the distribution pattern. The 
results of a laboratory experiment show that C. chasmodactylus were significantly more vulnerable 
to rock bass (Ambloplities rupestris) predation than O. cristavarius. Rock bass, a common 
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predatory fish found in the New River, are very rare in the tributaries, suggesting that fish predation 
may be responsible for the virtual exclusion of C. chasmodactylus YOY from the South Fork. 

143 HELMS, BRIAN S. AND ROBERT P. CREED. Appalachian State University - Is 
a crayfish a crayfish? Benthic philosophical meanderinas. 

Crayfish are considered to be strong interactors in some freshwater systems through direct 
predation and herbivory, sediment processing, and indirect facilitation of other organisms through 
such actions. Two crayfish species, Orconectes cristavarius (Oc) and Cambarus chasmodactylus 
(Cc), coexist in the South Fork of the New River in western North Carolina. The influence of these 
crayfish on sediment accumulation and benthic macroinvertebrates was investigated using an 
enclosure-exclosure experiment and gut-content analyses. Five rows of cages (0.25 m2) were 
placed in the river with each row consisting of five treatments (Oc enclosure, Cc enclosure, crayfish 
exclosure, cage control, open treatment). Both the cage control and the open treatment were 
exposed to all stream organisms, including benthic-feeding fish. There was significantly more 
sediment in the exclosures and less in the open treatments and cage controls. There were 
significantly more Calopteryx [Zygoptera] in both crayfish enclosures than the open treatments and 
cage controls, and, more chironomids and harpacticoid copepods with Oc than Cc. Oc consumed 
mostly sediments while Cc guts contained mostly detritus. These results suggest that 1) these 
crayfish differ in their effects on this community and 2) these crayfish along with benthic-feeding 
fish affect the benthos of the New River. 

144 BARNETT, KIRK, MICHAEL LITTLE AND DONALD TARTER. Dept, of Biological 
Sciences, Marshall University, Huntington, WV 25755 - Preliminary observations on 
the isozyme patterns and morphometries of Gambusia sp. in the Green Bottom Wildlife 
Management Area, West Virginia. 

Prior to 1988, two subspecies of the mosquitofish Gambusia affinis (G. a. affinis and G. a. 
holbrooki) were recognized in the warm southern waters along the Gulf and Atlantic coasts of the 
United States. Based upon electrophoretic and morphometric analysis in 1988, G. holbrooki and 
G. affinis were determined to be distinct taxa. Populations west of Mobile Bay, Alabama, were 
established to be G. affinis and those east of Mobile Bay to be G. holbrooki. Only two populations 
of mosquitofish have been found in West Virginia: the Meadow River wetlands, Greenbrier County 
and the Green Bottom Wildlife Management Area, Cabell and Mason counties. Isometric focusing 
of glycerol-3-phosphate dehydrogenase isozyme patterns from heart, muscle, liver, and brain 
tissues, as well as ten morphometric characteristics were used to determine that the Green Bottom 
populations of mosquitofish were G. affinis. 

145 BOWEN, WILLIAM C.1, BRIAN D. FAULKNER1, DAN A CINCOTTA2, KIRK G. 
BARNETT1, AND DONALD C. TARTER1.1 Department of Biological Sciences, Marshall 
University, Huntington, WV 25755 and 2West Virginia Department of Natural 
Resources, Elkins, WV 26241 - A baseline genetic study of the Redside Dace, 

Clinostomus elonaatus. in West Virginia. 

The WVDNR regards the status of Clinostomus elongatus as “undetermined” in their conservation 
documents due to limited distribution information available from state waters. Until recently, only 
five confirmable records were known in West Virginia and all were restricted to northern drainage 
(i.e. Monongahela and minor Ohio River tributaries). Recent distribution records in small cold water 
streams in the lower Kanawha river of West Virginia support evidence of a relict population. 
Presently habitat loss and degradation threaten these populations in the southern waters. The 
redside dace is sporadically and disjunctly distributed in West Virginia and in the northeastern 
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United States. Having a high potential for genetically distinct populations, the purpose of this 
research is to establish baseline genetic characteristics of the northern and southern populations 
and to determine their degree of genetic similarity. This data will also add to the general knowledge 
of the species and assist future conservation and management decisions regarding this species 
in West Virginia. Analysis of the cytochrome b region of mitochondrial DNA using polymerase chain 
reaction were performed on the West Virginia population of redside dace to establish this baseline 

for future reference. 

146 CREWS, EVAN AND MARK SCHORR. Dept, of Biological and Environmental 
Sciences, University of Tennessee at Chattanooga, Chattanooga, TN 73403 - 
Evaluation of electrofishinq methodologies for estimating fish species richness in 
Ridge and Valiev streams in Chattanooga, Tennessee. 

Species richness is often a key component in studies of biotic communities and assessments of 
environmental quality. We investigated the effects of selected sampling variables on 
electrofishing-based estimates of fish species richness in second- to fourth-order Ridge and Valley 
streams in the Chattanooga area, Tennessee. Fish assemblages were sampled using backpack 
electrofishers at 18 sites in the spring (May-June) and summer (July-August), 1998. Species 
richness averaged slightly higher in the spring (14 species) versus the summer (13 species); 
however, these estimates were positively correlated. Regression analysis revealed a positive 
asymptotic relationship between species richness and length of the sampling reach; moreover, 
sampling a reach length equivalent to 40-41 times the mean stream width collected 90% of the 
estimated maximum number of species at a site. Estimates based on one, two, and three 
electrofishing passes were statistically similar. 

147 HAWKES, JAMES1, ERICH EMERY2, AND DONALD TARTER1.1 Dept. Biological 
Sciences, Marshall University, Huntington, WV 25755, and 2Ohio River Valley 
Sanitation Commission, Cincinnati, OH 45228 - Habitat utilization of fish species on 
the Ohio River: Preliminary development of a multi-metric habitat index. 

The development of a habitat index for the Ohio River has long been considered and is essential 
in assigning impaired and reference conditions of habitat quality. Due to the complexity and size 
of the Ohio River, it has yet to be developed. Habitat is an integral part of aquatic systems; it is 
often used as a tool to assess fish communities and their well being. Likewise, fish are good 
indicators of water quality in that they are sensitive to most forms of human disturbance and 
indicators over wide temporal ranges. The lost of habitat quality in the United States has resulted 
in extinction, extirpations, and population reductions of many fish species and other aquatic 
organisms. A habitat index will allow for the comparison of expected to observed fish community 
structure in attempt to evaluate the Ohio River’s water quality condition at selected sights. This 
index will help to create a better understanding of habitat utilization by fish species and the quality 
of habitat that exists on the Ohio River. 

148 LOWMAN, BENJAMIN2, ERICH EMERY1, AND DONALD TARTER2. 'Ohio River 
Valley Water Sanitation Commission (ORSANCO), Cincinnati, OH and department 
of Biological Sciences, Marshall University, Huntington, WV 25755 - Changes among 
Ohio River fish populations due to habitat conditions created by water gualitv 
improvement and high-lift dams. 

The Ohio River Valley Water Sanitation Commission (ORSANCO) has been collecting biological 
data from the Ohio River since 1957. Over that 40-year period, major changes to the river system 
have occurred through the construction of high-lift navigational dams and control of waters 
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discharged into the river. Ohio River fish populations have responded in two ways to habitat 
conditions created by these changes. In response to the replacement of low-head dams by high-lift 
dams (1959 - 1980), more than 25 species experienced a marked increase in abundance These 
species have benefited from the introduction of streamside / overhanging vegetation-which 
provides diverse habitat-into the expanded channel. Many species have also responded to 
improvements in water quality-initiated by the Clean Water Act (1972Hhr°ugh gradual increases 
in abundance. Populations of species normally associated with higher water quality have grown 
due to a reduction in pollutants introduced into the river as well as a reduction in turbidity, caused 
by the “settling effect” of slower flowing navigational pools. 

149 MORGAN, JASON A.1, DONALD C. TARTER1, AND JANET L. CLAYTON2, 
department of Biological Sciences, Marshall University, Huntington, WV 25755 and 
2West Virginia Department of Natural Resources, Elkins, WV 26241 - Food habits of 
Salmo trutta and Salvalinus fontinalis in relation to seasonal changes and .mitiqative 
liming effects in Doqwav fork of the Cranberry River. West Virginia. 

Dogway Fork, a tributary of the Cranberry River in West Virginia, is acidic due to poorly buffered 
soils and acid precipitation. This study is part of a long-term investigation involving the effects of 
continuous limestone neutralization on fishes and benthos of an acid stream. Prior to treatment in 
1988, the stream had a pH of 4.5. Since treatment began, the pH has risen to 6.8. In 1988, brook 
and brown trout were collected seasonally by electrofishing and stomach contents were removed 
by flushing with a bulb pipette. Benthic samples were collected in duplicates using a modified 
Surber sampler. Statistical analysis were done to determine which taxa were the most important 
consumed by both trout species in the spring season. Mayfly nymphs and hymenopterans were 
the most important taxa consumed by both trout species in the summer and fall seasons. Mayfly 
nymphs, stonefly nymphs, and caddisfly larvae were the most important taxa consumed by both 
trout species in the winter. Mayfly nymphs, hymenopterans, and chironomid midges appeared to 
be the most important food items in the diet of both trout species for the year. 

150 LOVELOCK, CYNTHIA M. The Institute for Environmental Modeling, University 
of Tennessee, Knoxville, TN - Dynamics of a sockeve salmon population model. 

The life history of the sockeye salmon (Oncorhynchus nerka) from its beginning in the lake setting 
through growth in the ocean and return to the freshwater environment to spawn and die is modeled. 
An individual-based bioenergetics model is employed to track the change in the mass of lipid and 
protein of each individual through time. These rates are determined by the difference in the inputs, 
energy gained through feeding, and the outputs, lipid and structure allocation for egg production, 
and energy assigned to maintenance, work, and reproduction. The individual growth model is then 
incorporated into a system of partial differential equations to study the dynamics of the population 
and to determine the factors at the individual level which have the most influence on the population 
dynamics. 

151 TIPTON, JASON A., KYLE R. PILLER AND HENRY L. BART, JR. Tulane 
University - The relationship of darter distribution to qeomorphic changes in the Pearl 
River. MS. 

Members of the darter family (Percidae) are benthic fishes adapted to streams and rivers. One 
might expect that the condition of the river bed would effect the number and composition of darters 
in any given reach. Shifting and unstable channel beds, due to human-induced geomorphic 
changes, may make life difficult for benthic organisms, thus inducing them to abandon reaches 
where accelerated erosion is taking place or has taken place in the recent past. In fact, over a 60 
km study area, we observed low darter abundance in areas where accelerated erosion seemed to 
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be actively occurring. In contrast, reaches where accelerated erosion had not occurred in the 
recent past, darter numbers (especially of Ammocrypta beani and Percina sciera) were relatively 
high. Geomorphic changes appear to be structuring the benthic faunal community in the Pearl 

River, MS. 

152 THOMAS, MATTHEW R. AND PATRICK A. CEAS. Department of Biological 
Sciences, Eastern Kentucky University, Richmond, KY 40475 - Morphological 
differentiation of the northern madtom. Noturus stiamosus, and the mountain madtom, 
Noturus eleutherus 

In the Ohio River drainage the northern madtom, Noturus stlgmosus, is morphologically similar to 
and sympatric with the mountain madtom, Noturus eleutherus. Both species were once regarded 
as conspecific, with minor differences attributed to sexual dimorphism. Although now recognized 
as distinct sympatric species, the ability to distinguish N. stigmosus and N. eleutherus in streams 
where they are associated has remained a problem, especially in younger individuals. A 
multivariate analysis of morphometric and meristic data revealed consistent separation of both 
species throughout the Ohio River drainage. Noturus stigmosus differs from N. eleutherus in having 
longer pectoral fins and spines, longer dorsal fin and spine, shorter and higher adipose fin, and 
longer first dorsal saddle. In addition, N. stigmosus has a higher modal number of caudal fin rays 
and POM pores. Several aspects of pigmentation are reliable in separating both species at different 
stages of development. Progress on an analysis of intraspecific variation in N. stigmosus will also 
be discussed. 

153 POWERS, STEVEN L. AND PATRICK A. CEAS. University of Alabama and 
Eastern Kentucky University - Ichthyofauna and bioqeoqraphv of Russell Fork (Big 
Sandy River - Ohio River) 

An ichthyofaunal survey of the Russell Fork (Levisa Fork - Big Sandy River) in Virginia and 
Kentucky was conducted in 1998. Ninety-fo; ..Tactions were made from 92 sites. Sixty-five 
species were collected. Phoxinus oreas was a l • • Sandy drainage record. Ichthyomyzon unicuspis 
and Noturus flavus were Levisa Fork drainage records. Clinostomus funduloides, Noturus 
stigmosus , and Stizostedion canadense were Russell Fork drainage records. Etheostoma nigrum 
was a new record for the Virginia portion of the Russell Fork. Finally, Lepomis auritus was a new 
record for the Kentucky portion of the Russell Fork. Failure to collect Ammocrypta pellucida and 
Nocomis micropogon indicated their extirpation from the drainage. Reports by previous 
investigators of Ichthyomyzon bdellium, Nocomis biguttatus, Notropis atherinoides, Pimephales 
promelas, Carpiodes velifer, Ameiurus nebulosus, and Ameiurus melas were determined to be 
erroneous. Seventy-three species were determined to be valid Russell Fork records. A series of 
cascades near the Virginia / Kentucky border act as a barrier to upstream fish dispersal causing 
depauperacy. Etheostoma simoterum and Cyprinella galactura were hypothesized to be stream 
capture transfers from the Clinch River. Species of Etheostoma were allopatric in the upper 
drainage. 

154 KUHAJDA, BERNARD R. AND RICHARD L. MAYDE .ological Sciences, 
University of Alabama, Tuscaloosa, AL 35487 - Status surv ne blueface darter. 
Etheostoma sp. cf. zonistium, in Bear Creek and Hubbard Cr jex in Alabama. 

The undescribed blueface darter, Etheostoma sp. cf. zonistium, is restricted to the Cumberland 
Plateau in upper Bear Creek (Tennessee River Drainage) and Hubbard Creek (Black Warrior River 
Drainage), Alabama. Historical records exist for just 10 sites within upper Bear Creek, and only 
13.5 air miles separate the most downstream from the most upstream site. Six of these sites are 
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currently impounded by Upper Bear Creek Reservoir, and recent collections at the four remaining 
sites have yielded darters at only two locations. Additional survey work found blueface darters at 
5 of 20 new sites sampled. All seven sites currently containing blueface darters are confined to 
upper Bear Creek and Little Bear Creek upstream of Upper Bear Creek Reservoir. The dramatic 
disappearance of the blueface darter throughout most of its range in upper Bear Creek is due to 
habitat modification, siltation, and water quality degradation from reservoir construction, strip 
mining, and poultry production. The blueface darter is also known from Hubbard Creek, where it 
has been historically collected at only five sites. Recent collections have produced numerous 
specimens at all sites, indicating a stable environment relative to upper Bear Creek. 

155 HOAR, CARA C. AND WERNER WIELAND. Dept, of Biological Sciences, Mary 
Washington College, Fredericksburg, VA 22401 - Occurrence of Etheostoma fusiforme 
in the York River basin of Virginia, 

The swamp darter, Etheostoma fusiforme is conspicuously absent from Coastal Plain streams of 
the York and Rappahannock river basins of Virginia. This fish is common throughout the Coastal 
Plain from Maine to Florida and along the Gulf coast to the Mississippi River. Its absence from 
these river basins in Virginia is all the more peculiar in the lite of its occurrence in the Piankatank 
River drainage. Change in sea level due to melting of continental glaciers has been suggested as 
a possible reason for the observed distribution of this species in these drainages. Upon discovering 
the swamp darter in a student’s collection from the Upper York River basin we searched for this 
species in additional tributaries. To date we have located two populations of E. fusiforme in 
tributaries of the Mattaponi River, within the York River basin. Both localities lie within the Coastal 
Plain physiographic province. It is likely that additional populations exist and the apparent absence 
of this species may be attributable to its rare occurrence in these streams and/or the difficulty of 
collecting in Coastal Plain streams. 

156 EISENHOUR, DAVID J.1 AND LYNN V. EISENHOUR2. 'Morehead State 
University, Morehead, KY 40351 and 2Rowan County Senior High School, Morehead, 
KY 40351 - Geographic variation in morphology of the Notropis rubellus complex in 
Kentucky and Tennessee. 

Samples of the Notropis rubellus complex were taken from 28 localities in Kentucky and 
Tennessee during late spring and early summer of 1998 and 1999. Based on geographic variation 
in morphology, two taxa were diagnosed and recognized as species in the study area. Notropis 
rubellus occupies upland streams in the Ohio River basin upstream of the Green River and the 
Cumberland River drainage above Cumberland Falls. Notropis micropteryx occurs in upland 
streams of the Tennessee River drainage and the Cumberland River drainage below Cumberland 
Falls. Notropis rubellus differs from N. micropteryx in having modally 25-26 (vs. 23-24) 
circumferential scales, modally four (vs. three) scales below the lateral line, and intense red (vs. 
limited red) on the head and bases of fins in nuptial males. In addition, N. rubellus attains a larger 
maximum length, has shorter fins, and is more robust than N. micropteryx. Green River populations 
are tentatively identified as N. micropteryx based on shared morphometry and nuptial coloration 
with Tennessee-Cumberland N. micropteryx. Intermediate and highly variable scale counts of 
Green River populations may be attributed to retained ancestral polymorphism or independent 
evolution resulting from long-term drainage isolation. Zoogeographic evidence provides additional 
support for recognition of these taxa as evolutionary species. 
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157 SCHOOLCRAFT, ANNE1, DONALD C. TARTER / AND DAN CINCOTTA . 2 
department of Biological Sciences, Marshall University, Huntington, WV 25755 and 
2West Virginia Department of Natural Resources, Elkins, WV 26241 - Reproductive 
biology of the candy darter. Etheostoma osburni. in the Cherry Run. West Virginia, with 
an analysis of mitochondrial DNA. 

Etheostoma osburni, the candy darter, is endemic to the lower New River drainage of West Virginia 
and Virginia. As a result of its endemism and evidence of declining population numbers, the 
species has been given the status of Special Concern in both states. Seasonal gonosomatic 
indices indicated a steady increase in females, with the peak (7.137) in April 1999. A peak GSI 
found for males in October 1998, rather than the following April, was probably indicative of the low 
number of adult males collected in the spring. By snorkeling, the female darters were observed 
exhibiting behaviors of possible nest guarding on five occasions beginning early June 1999. A 
fecundity analysis showed females to contain a low average of 170 mature ova. Larval candy 
darters collected in the summer of 1999 were measured and their lengths plotted against Julian 
days. A regression equation showed the approximate date of spawning to be between April 21 and 
22. Combined reproductive studies indicated that candy darters spawn in the late spring, probably 
from mid-April to mid-May. A mitochondrial DNA analysis of candy darters from the two provinces 
will be discussed. 

158 ROE, KEVIN J„ PHILLIP. M. HARRIS, AND RICHARD L. MAYDEN. Dept, of 
Biological Sciences, University of Alabama, Tuscaloosa, AL 35487 - Phylogenetic 
relationships of sunfishes and basses, Family Centrarchidae, as evidenced by the 
mitochondrial cytochrome b gene. 

The Centrarchidae (sunfishes and basses) are endemic to North America and include 31 species 
in nine genera. The family is a major component of many North American freshwater ecosystems, 
and is the focus of a large recreational fishery. In addition, centrarchids have been the focus of 
many behavioral, developmental, ecological and evolutionary studies. Despite their commercial and 
ecological importance, and their use as model organisms across a wide array of studies 
centrarchids have received surprisingly little systematic attention. Published studies are either 
limited in taxonomic scope, lack a phylogenetic perspective, or are based on questionable 
character data. As part of an ongoing project investigating the phylogenetic relationships of the 
various species of centrarchids using morphological and molecular data sets we have generated 
DNA sequence data for the complete mitochondrial cytochrome b gene for representative 
centrarchid taxa as well as putative sister taxa. The resulting phylogenetic hypotheses will be used 
to investigate rates of evolution and modes of speciation, biogeography, and host parasite 
co-evolution as well as determine which group of fishes is the sister taxon to the Centrarchidae. 

159 PILLER, KYLE R. Tulane University Museum of Natural History, Belle Chasse, LA, 
70037 - Molecular svstematics of the Etheostoma blennioides complex (Teleostomi: 
Percidae). 

The greenside darter, Etheostoma blennioides, is a wide-ranging polytypic taxon that is comprised 
of four subspecies (£. b. blennioides, E. b. newmanii, E. b. gutselli, and E. b. pholidotum) and 
several races. Sequence data from the mitochondrially encoded cytochrome-b gene was used to 
evaluate the diversity and to estimate the intraspecific phylogeny of the E. blennioides complex. 
Sequence data was collected from all currently recognized subspecies and races and several 
outgroup taxa. These data were subjected to maximum parsimony analysis in PAUP. Results of 
this phylogenetic analysis will be presented along with a discussion regarding the taxonomic status 
of the subspecific populations. 
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160 NEELY, DAVID A. Biodiversity and Systematics, University of Alabama - 
Morphological analysis of the Cottus carolinae infernatis complex. 

Populations of sculpins from below the Fall Line in the Mobile and Apalachicola Basins display 
discordant patterns of morphological variation. These have previously been assigned to Cottus 
carolinae infernatus Williams and Robins. Morphometric, meristic, allozyme, color pattern, and 
life-history data all suggest that this form represents a cryptic species complex of at least five taxa. 
Three of these forms have a very restricted geographic range and deserve protective status. In 
several cases, the disjunctions between these populations correspond to range gaps between 
species in other groups (eg Etheostoma, Fundulus, Percina). Progress towards a molecular 
phylogeny of Mobile Basin Cottus will be discussed. 

161 GUFFEY, STANLEY Z. Division of Biology, The University of Tennessee, 
Knoxville, TN 37996 - Identification of two evolutionary significant units of brook trout. 

Molecular genetic data indicate that at least two evolutionarily significant units (ESUs) comprise 
Salvelinus fontinalis. Native (unstocked) southern Appalachians populations and northern derived 
hatchery strains are fixed for alternative alleles at one of 40 protein loci, and show significant allele 
frequency heterogeneity at 12 loci. The two groups are also fixed for three mtDNA restriction site 
differences from a total of 59 sites identified using 13 restriction endonucleases. Analysis of 
samples from South Carolina, North Carolina, Tennessee, Virginia, and Maryland for 
electrophoretic mobility variation in 24 protein locus products showed mean genetic identities of 
0.973 among unstocked samples from the New River southward, and 0.986 among samples from 
Atlantic drainages north of the New River. Mean identity between the two groups was 0.813. 
Hatchery samples and samples from north of the New River had allele frequencies very similar to 
those in published studies of brook trout in New York and Pennsylvania. Populations from the 
Allegheny River drainage may represent a third ESU, or may be hybrids between the northern and 
southern ESUs. These data have important implications for the conservation of brook trout genetic 
diversity, and for our understanding of the assembly of aquatic biotas after the Wisconsinan retreat. 

162 GRADY, JAMES M. \ CURTIS R. YOUNG2, FRED C. ROHDE3, AND JOSEPH 
M. QUATTRO4. ’Dept, of Biol. Sci., Univ. of New Orleans, 2Dept. of Biol. Sci., Univ. of 
South Carolina, 3North Carolina Div. of Marine Fisheries, and 4Dept. of Biol. Sci., 
Marine Sci. Program, and School of the Environment, Univ. of South Carolina - MtDNA 
relationships and origin of two Lake Waccamaw endemic fishes, Fundulus 
waccamensis and the lake broadtail madtom. 

Lake Waccamaw, a bay lake in southeastern North Carolina, and its tributaries might be an 
important regional center of endemism. Endemic species have been recognized from various 
elements of the lake’s flora and fauna, including fishes. The lake broadtail madtom (Noturus sp.), 
the most recently recognized endemic fish, is thought to be a derivative the river broadtail madtom, 
also undescribed. The Lake Waccamaw killifish (Fundulus waccamensis), a derivative of F. 
diaphanus, was originally thought to be endemic to the lake and its tributaries but was later 
discovered in another bay lake, Lake Phelps. However, the two bay lake populations of F. 
waccamensis differ morphologically. Divergence of the lake broadtail and Lake Waccamaw killifish 
from their putative riverine sisters supports Lake Waccamaw as a center of endemism. And the 
occurrence of morphologically divergent, allopatric populations of F. waccamensis suggests that 
this phenomenon extends to other bay lake environments or regionally to southeastern Atlantic 
Coastal Plain drainages. We used phylogenetic analysis of mtDNA sequences to investigate 
morphological hypotheses for the origin of the lake broadtail madtom and allopatric Lake 
Waccamaw killifish populations, and to assess the contribution of bay lake environments to 

biodiversity generation. 
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163 FOSTER, STEVEN W. AND CHARLES C. SOMERVILLE. Dept. Biological 
Sciences, Marshall University, Huntington, WV 25755 - Determining the phylogenetic 
relationships between the northern pike (Esox lucius). the muskellunge (Esox 
masauinonav). and the silver pike. 

Although silver pike are normally found in association with northern pike, they have distinct 
morphological features and have not been shown to hybridize with the northern pike. To date the 
silver pike has not been assigned to a distinct taxonomic unit. This study employs the use of a 
molecular marker on the mitochondrial genome (mtDNA) to determine the phylogenetic 
relationships between the northern pike, silver pike and muskellunge. The mutation rate within 
mtDNA is sufficiently high to discriminate between closely related populations. PCR primers were 
chosen to amplify a 338 base pair hypervariable region of mtDNA. Known mitochondrial sequences 
from this region were compared, and found sufficiently variable to discriminate among species 
within a single genus. Mitochondrial DNA was amplified from individual scales or tissue fragments, 
cloned into the pCR-2.1 vector, and submitted to the Marshall University DNA Core Facility for 
sequencing. The resulting sequences will be aligned using ClustalX, and phylogenetic distances 
and tree topologies inferred using the programs of the PHYLIP package. The results will be used 
to recommend classification of the silver pike as either a separate species or a color variant of the 
northern pike. 

164 BULLARD, STEPHEN A.1, ROBIN M. OVERSTREET1, AND JEFFREY S. 
BRASWELL2. ’The University of Southern Mississippi, Ocean Springs, MS 39566 and 
2Dupont, Chattanooga, Tennessee 37415. - Tegumental spines of blood flukes 
(Sanguinicolidae) from the heart of reguiem sharks (Carcharhinidae) and drums 
(Sciaenidae). 

Comparing tegumental spines of 4 Gulf of Mexico sanguinicolids provided insight to blood fluke 
attachment, feeding, and locomotion. Although probably homologous, spines of Selachohemecus 
spp. and Cardicola spp. are morphologically and functionally distinct. We studied specimens of 
Selachohemecus sp. from the blacktip shark, Selachohemecus olsoni from the sharpnose shark, 
and Cardicola spp. from the red and black drums. Spines of Selachohemecus spp. are 
ventro-lateral, robust, and hook-like, with 1 per muscular peduncle along the body margin. Near 
the subterminal mouth, sub-chelate spines may grasp host tissue facilitating feeding or attachment. 
Spines of Cardicola spp. are ventral, submarginal, and thin, with recurved tips. These spines are 
in 175-205 tread-like, parallel, submarginal rows of 3-4 spines per row. Drum flukes move by 
undulating those rows in a rippling, wave-like motion, as well as attach by creating negative 
pressure between host tissue and worm ventral surface or by pinching host tissue between 
adjacent spine rows. Support from NOAA/NMFS No. NA86FL0476. 

165 YABSLEY, MICHAEL J.\ GAYLE PITTMAN NOBLET1, AND OSCAR J. PUNG2. 
’Dept, of Biological Sciences, Clemson University, Clemson, South Carolina 
29634-0326 and department of Biology and Institute for Arthropodology and 
Parasitology, Georgia Southern University, Statesboro, Georgia 30460-8042 - 
Sensitivity and comparability of two serological tests for detection of Trypanosoma 
cruzi infection in raccoons. 

Trypanosoma cruzi, the causative agent of American trypanosomiasis or Chagas disease, is of 
both a medical and veterinary importance and can cause fatal myocarditis during the chronic phase 
in both humans and dogs. Previous studies of T. cruzi in raccoons have included only culture of 
blood and direct examination of smears. Having been reported to be very sensitive and specific for 
detection of T. cruzi infections in humans and opossums from South America, both the IFAT and 
ELISA were tested for use in detecting infections in raccoons as wildlife reservoir hosts. A blood 
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sample from each of 86 raccoons trapped from Georgia (Bryan, Bulloch, Candler, and Liberty 
counties) was cultured in LIT medium, and serum from remaining blood was tested with the IFAT 
and ELISA. Endpoint titers of IFAT-positive samples were determined by testing doubling dilutions 
from 1:40 to 1:1280. By testing raccoons from Canada (known negatives), a positivity cutoff value 
of 0.035 was determined for ELISAs. Of 86 raccoons tested, 49 were IFAT-positive and 50 were 
ELISA-positive. Agreement between IFAT and ELISA occurred for 73 animals (84.9%), and both 
had a sensitivity of 96%. Therefore, both tests could be useful in studying the epidemiology of T. 
cruzi in raccoons. 

166 DRESDEN-OSBORNE, CHARISSA1, KENNETH A. VOSS2, CHARLES W. 
BACON2 AND GAYLE PITTMAN NOBLET1. 'Dept, of Biological Sciences, Clemson 
University, Clemson, SC 29634-0326 and 2Russell Research Center, ARS-USDA, 
Athens, GA 30613 - Reduced parasitemia and altered nitric oxide (NO) production 
patterns in Trypanosoma cruzi-infected BALB/c mice exposed to fumonisins. 

Fumonisins (products of Fusarium moniliforme which occurs naturally on corn) are known to elicit 
various species- and organ-specific toxicities, yet are largely unstudied relative to immune function 
effects. Mammalian host immune response to Trypanosoma cruzi, the causative agent of Chagas’ 
disease in humans, includes macrophages serving as host cells for parasite replication or 
phagocytizing/killing the parasite (partially mediated by production and release of NO). For one 
week prior to injection with T. cruzi, BALB/c mice were fed diets containing fumonisins (0, 50 or 150 
ppm). Parasite counts were monitored by examination of blood and tissues collected from mice 
periodically during the acute phase. Parasitemia of control mice, but not the fumonisin-fed mice, 
increased sharply on day 26. Control parasite counts decreased again on day 31, but remained 
significantly higher than those of the high dose group. Production of NO by peritoneal cells from 
high dose mice peaked and was significantly increased compared to controls on day 14, whereas 
NO production in controls peaked on day 26. Results suggest that fumonisins affected immune 
response to T. cruzi and that T. cruz/'-infected mice may be good in vivo models for further study 
of immunotoxic effects of fumonisins. 

167 EASTMAN, S. AND S. G. KAYES. Structural and Cellular Biology, University of 
South Alabama, Mobile, AL 36688 - Seroprevalence of Toxocara canis in asthmatics 
and non-asthmatics. 

Eosinophils and IgE antibodies are strongly associated with asthma and Toxocara canis infection. 
To determine whether asthmatic patients have a higher prevalence of anti-T. canis antibodies than 
non-asthmatic patients, serum samples from 34 patients presenting with asthma and 53 serum 
samples from patients presenting with sickle cell disease (SCD) were assayed by enzyme 
immunoassay. Controls included with each assay consisted of 10 sera obtained from the Centers 
for Disease Control (CDC) from patients with confirmed toxocariasis, and 10 sera obtained from 
volunteers who were not asthmatic. Each sample was diluted 1:16 and 1:32 and tested for the 
presence of antibodies using ELISA plates coated with T. canis excretory-secretory antigens. None 
of the volunteers were found positive. At the 1:16 dilution, 8 of 34 (24%) asthmatics were positive 
(defined as the mean of the negative patients plus 3 standard deviations of the mean), while at the 
1:32 titer, 2 of 34 (6%) were positive. Of the SCD patients, 23 of 53 (43%) were positive at 1:16 and 
13 of 53 (25%) positive at 1:32. The results suggest that T. canis is associated with asthma and 
the finding of seropositive SCD patients may explain the high prevalence of asthma in this 
population. 
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168 RIGGS, LAURA M„ CHARLES T. FAULKNER, ERIC DAVIS, AND SHARON 
PATTON. University of Tennessee College of Veterinary Medicine, Knoxville, TN 
37996 - Parasitism in dogs in the Peten region of Guatemala. 

The purpose of this study was to identify specific parasites infecting the dog population in the Peten 
region of Guatemala and to investigate the effect of the human-animal bond in the health status 
of this canine population. Fecal samples obtained from 24 dogs in various communities were 
examined by sucrose and zinc sulfate flotation methods. Of these samples, 79.1% were positive 
for one or more parasite. The following parasites were identified: Ancylostoma caninum (75.0%), 
Toxocara canis (8.3%), Capillaria spp. (8.3%), Isospora ohioensis (8.3%), Trichuris vulpis (4.0%) 
and Sarcocystis spp.(4.0%). Age and sex were not determined to be risk factors for intestinal 
parasite infection. Dogs were assigned a body condition score (BCS) using established criteria, and 
23 of 24 were determined to be below ideal body condition. Poor BCS was not statistically 
associated with parasitic infection. This information will be used to establish appropriate parasite 
control programs for improving the health status of village canines and limit the spread of zoonotic 
parasites such as A. caninum and T. canis to the human population. 

169 LAI, DEBORAH M. AND EDWIN ROWLAND. Ohio University - Differential 
expression of genes during in vitro infection with Trypanosoma cruzi. 

The cellular adaptations that occur during the life cycle of the intracellular protozoan parasite 
Trypanosoma cruzi are poorly understood. Utilizing an in vitro culture system, cDNA libraries from 
uninfected and T. cruzi infected BALB/c fibroblasts have been constructed and subtractive 
hybridization protocols have been employed to isolate differentially expressed genes. These genes 
represent biochemical changes resulting from the infection. Evidence suggests that host cell 
ATPase6 mRNA and voltage dependent anion channels (VDACs) are down-regulated during 
infection with T. cruzi. Also, Trypanosoma cruzi ATPase6 mRNA has been found to be 
up-regulated during infection. These data suggest that the parasite infection likely results in a 
reduction of the host cell’s ability to synthesize ATP while the parasite is increasing its potential to 
synthesize ATP as the infection progresses. These conditions may play a role in the successful 
parasitism of the host cell by Trypanosoma cruzi. 

170 LINDSEY, DAWN M., ALANA ANDERSON, CHARLES FAULKNER, C. SHANE 
MAYES, TERESA NICHOLS, AND SHARON PATTON. University of Tennessee 
College of Veterinary Medicine, Knoxville, TN 37996 - Evaluation of anthelmintic 
compounds for control of parasites in goats. 

Parasitism with Haemonchus contortus is a major cause of illness and death in goats. Producers 
rely on frequent anthelmintic treatment, and many parasite populations are now refractory to these 
compounds. This study evaluated the efficacy of pyrantel tartrate (PYT) and pamoate (PYP) 
(Strongid C and Paste for horses, Pfizer) against trichostrongyles in goat herds with refractory 
populations. Goats were divided into 2 groups of 15 by pre-treatment fecal egg counts (FEC). The 
Group 1 (G1) mean was 513 eggs/gram; Group 2’s (G2) was 410. G1 was treated with PYT and 
G2 with PYP at 20 mg/kg. Seven days post-treatment FEC reduction was 90% for both. Counts 
returned to pre-treatment numbers by week 4. Larval cultures showed that 20% of the eggs were 
H. contortus. Both groups were then treated with PYP, 20 mg/kg, and Ivermectin, 0.4 mg/kg, 
(Ivomec for cattle, Merial). At 7 days post-treatment, FEC’s were reduced by 95%, with no H. 
contortus recovered from cultures. G2 then remained untreated while G1 received PYT daily. After 
8 weeks, mean eggs/gram in G1 and G2 were 80 and 482, respectively. Pyrantel pamoate and 
tartrate were efficacious against the trichostongyles in this goat herd. The pyrantel 
pamoate/ivermectin combination was particularly effective. 
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171 ANDERSON, ALANA, CHARLES T. FAULKNER, C. SHANE MAYES, DAWN 
LINDSEY, TERESA NICHOLS, AND SHARON PATTON. University of Tennessee 
College of Veterinary Medicine, Knoxville, TN 37996 - Evaluation of Doramectin for 
treatment of trichostronqylid parasites in East Tennessee goats. 

Parasitism is a major cause of illness and death in goats and many anthelmintics are no longer 
effective. Doramectin is efficacious for control of trichostrongylid parasites in cattle but its efficacy 
against goat parasitic infections has not been determined. Goats were assigned to treatment 
groups using pre-treatment fecal egg counts (FEC’s). Pre-treatment FEC’s for treated animals 
ranged from 50 to 5350 (mean = 632.5, sd = 212.02), and 50 and 1450 (mean = 400, sd = 395.39) 
for untreated animals. Treated animals received 200 pg/kg body weight of Doramectin (Dectomax 
1% injectable, Pfizer, Inc.). FEC’s 10 days post-treatment (PT) were reduced 66%. The previously 
untreated animals received 300 /L/g/kg of Doramectin. FEC’s 10 days PT were reduced by 70%. 
FEC’s of animals treated with Doramectin at 400 and 600 ^g/kg showed similar declines. Mean 
reduction in FEC (ANOVA, p < 0.05) was not significantly different for animals treated at higher 
dosages. The performance of Doramectin was comparable to FEC reductions of previous years 
when Ivermectin, a closely related avermectin compound, was used. This study may indicate the 
local emergence of a population of trichostrongylid parasites refractory to treatment with 
avermectin compounds. 

172 SMEDLEY, KRISTY, RICHARD HEARD, AND ROBIN OVERSTREET. Gulf Coast 
Research Laboratory, The University of Southern Mississippi - Alternative life history 
patterns in Monorchiidae (Diqenea). 

Two atypical monorchiid life cycles occur in the Gulf of Mexico. Based on reported life cycles for 
this family, two bivalve intermediate hosts and a fish definitive host are typical. Cercariae develop 
within daughter sporocysts and either exit the first intermediate host and infect another bivalve or 
remain in the original bivalve. Cercariae then develop into metacercariae and are infective to fish. 
The first atypical life cycle we studied apparently eliminated the second intermediate host. The 
cercaria penetrated the flesh of a fish, and the metacercaria encysted just beneath the epidermis. 
The worm remained encysted and developed into an adult producing embryonated ova. We did not 
encounter another fish in this life cycle and suspect a two host cycle for this parasite. The second 
life cycle we studied by-passed the typical cercarial and metacercarial stages. Cercariae remained 
in the sporocyst and developed precociously; we recovered adult worms in Fundulus spp. fed the 
sporocysts. We suspect that this fluke with its life cycle in Mississippi is identical to one reported 
from North Carolina. Supported by NOAA, NMFS, No. NA86FL0476. 

173 WITHEROW, ALLISON K„ JENNIFER A. SPENCER, CHRISTINE C. DYKSTRA, 
AMY J. NICHOLS AND BYRON L. BLAGBURN. Department of Pathobiology, College 
of Veterinary Medicine, Auburn University, Alabama 36849 - Differentiation of 
Neospora spp. and Sarcocvstis spp. by Random Amplified Polymorphic 
DNA-Polvmerase Chain Reaction. 

Neospora and Sarcocystis are protozoan parasites in the family Sarcocystidae, phylum 
Apicomplexa. Random amplified polymorphic DNA-polymerase chain reaction (RAPD-PCR) using 
the F6 primer has been used to compare the genomes of several species and isolates of these 
organisms. Three isolates of Neospora caninum (NC-1, NC-Swe, NC-Liv), one isolate of Neospora 
hughesi, two isolates of Sarcocystis neurona (SN-2, SN-3), and two isolates of Sarcocystis 
falcatula (AUSF-1, SF Cornell) have been compared using the RAPD-PCR. The distinct banding 
patterns that form when the PCR products are run on a 1.4% agarose gel are indicative of 
polymorphisms among the organisms being compared. The ability to differentiate between these 
organisms could serve as a diagnostic tool. 
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174 STEELMAN, BRANDON N. AND VINCENT A. CONNORS. University of South 
Carolina-Spartanburg -Chemoattractant effect of recombinant-human Interleukin-1 beta 

on embryonic Biomphalaria glabrata cells. 

Previous studies have indicated that a molecule with cytokine-like activity, possibly lnterleukin-1 
(11-1), plays a role in the killing of larval stages of the blood fluke, Schistosoma mansoni, in the snail 
host Biomphalaria glabrata. The purpose of this experiment was to test the chemo-attractant effects 
of recombinant-human 11-1 beta (rhll-1 beta) on cultured embryonic Biomphalaria glabrata (Bge) 
cells, as a preliminary step in the establishment of a culture-based model system to determine 
cytokine effects on molluscan cells. Bge cell migration was measured using a variation of a 
chemo-attractant assay in which cells in culture were separated from variable concentrations of 
rhll-1 beta by a semi-permeable membrane containing pores capable of allowing the migration of 
cells across the membrane. A double staining technique was developed to ascertain a cell’s 
location relative to the membrane. Migration of cells significantly increased in the presence of 
rhll-1 beta and was inhibitable with an 11-1 receptor antagonist protein. Migration increased with the 
concentration of rhll-1 beta until a threshold was reached, after which migration decreased. The 
decrease in response at higher concentrations may indicate a down-regulation of 11-1 receptors on 
the Bge Cells. 

175 BOGITSH, B. J.\ J. P. DALTON } AND P. J. BRINDLEY ,3 Dept.Biology, 
Vanderbilt University, Nashville, TN 37235,2School of Biological Sciences, Dublin City 
University, Ireland, and 3Dept. Tropical Medicine, Tulane University, New Orleans, LA 
70112 - Immunolocalization of recombinant catheosin LI and cathepsin L2 in 
Schistosoma mansoni. 

Cysteine proteinases (e.g., cathepsins B and L) expressed by schistosomes play key roles in the 
digestion of host hemoglobin. Based on substrate specificity, cathepsin L is considered the more 
predominant of the two cysteine proteinases of Schistosoma mansoni. Biochemical analysis of 
cathepsin L activity in extracts and in excretory/secretory products of schistosomes shows the 
presence of two distinct forms of cathepsin L, SmCLI and SmCL2. To determine their localization 
in adult S. mansoni by immunocytochemical procedures, PCR-based cDNAs encoding mature 
SmCLI and SmCL2 were ligated into E. coli. The bacterially-expressed recombinant proteins 
(bSmSLI, bSmCL2) were used to generate monospecific rabbit antisera. For light microscopy, 
paraffin embedded sections were visualized with the fluorophore Cy3. For transmission electron 
microscopy (TEM), L.R. White-embedded tissue was visualized with 15 nm gold. Under light 
microscopy, fluorescence was visible on the luminal surface of the gastrodermis in both sexes for 
both proteins. For bSmCLI and bSmCL2, TEM revealed gold particles primarily associated with 
amorphous deposits within superficial digestive vacuoles on the gastrodermal surface of males and 
females. Some bSmCLI reaction product was observed in vesicles within the gastrodermis, very 
sparse gastrodermal activity was observed with bSmCL2.. 

176 WILLIAMS, CARLA L„ CATHERINE B. CARLSON, ANNE M. ZAJAC, AND 
DAVID S. LINDSAY. Dept. Biomedical Sciences and Pathobiology, Virginia Tech, 
Blacksburg, VA 24061 - Modification of the direct agglutination test to detect antibodies 
to Neospora caninum in animals. 

Neospora caninum is a major cause of abortion in cattle worldwide. The dog is a definitive host and 
excretes coccidial oocysts in its feces. We are interested in examining the role of wildlife in the 
epidemiology of this infection. The modified direct agglutination test (DAT) is valuable for this 
purpose because species-specific reagents are not needed. Because collecting and storing serum 
samples in the field is often difficult or impossible we wanted to develop an alternative method. 
Blood collected from the retro-orbital plexis of CD-I mice experimentally infected with the 
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NC-Liverpool strain of N. caninum was spotted directly on to filter paper and allowed to dry. The 
filter paper was stored in the dark at room temperature or at 4 C. At various time intervals the filter 
paper was cut and the spots containing blood were rehydrated with phosphate buffered saline 
(PBS) solution for 1 hr. The PBS-blood solution was used in the DAT. Samples stored for 1 week 
at room temperature or 4 C were positive. Additional storage times are being evaluated. Our 
method may prove practical for conducting surveys of the serological prevalence of this parasite. 

177 BLACKWELL, ERIC A.1, KEN R. MARION1, AND GEORGE R. CLINE2. ’Biology 
Dept., University of Alabama at Birmingham, Birmingham, AL 35294-1170 and 2Biology 
Dept., Jacksonville State University, Jacksonville, AL 36265 - Population size estimate 
for a southern population of the spotted salamander, Ambvstoma maculatum. 

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 
two breeding seasons (1998-1999) an intensive mark-recapture study was conducted on a 
breeding population of A. maculatum in Alabama. A Drift fence completely encircling a pond was 
used to capture adult salamanders migrating into the pond. All captured salamanders were marked 
for identification with passive integrated transponders (PIT tags). Our data consists of only two 
sampling periods; therefore we used the Peterson technique to estimate the breeding population 
abundance, even though this is an open population. We estimated that 296 (146-346 approximate 
95% confidence interval) adult A. maculatum utilize Parris Pond for breeding grounds. This is a 
conservative estimate and the actual population size may be substantially larger. Future research 
efforts are planned that will allow a more precise estimate of the abundance of A. maculatum in this 
population. 

178 BOWLES, RICHARD S. AND LARRY WILSON. Emory University and Fernbank 
Science Center - Population study of the Hellbender (Cryptobranchus alleoaniensis) 
in the southeastern United States. 

The Hellbender salamander (Cryptobranchus alleganiensis) was studied at Cooper Creek Scenic 
Area in Union County, Georgia. The purpose of this study was to determine the current status, 
population structure and home range of this species of salamander. Four randomly chosen 200 
meter sections of the stream were selected for study. Stakes were placed every 20 meters within 
the stream to measure distance and direction to the rock where each Hellbender was found. 
Hellbenders were captured using nets or through shocking. Each animal was measured, weighed 
and marked with permanently implanted passive integrated transponders (pit tags), and released. 
The Hellbenders that were studied indicated a young breeding population. Total lengths and 
masses varied widely with most starting at 2.5cm in length and 5g in mass. In August, nesting sites 
were located, and they were monitored to follow the progress of larval development. Territorial 
behavior was evident throughout this study, but was most prominent during the breeding season. 
This behavior included displacement of smaller individuals from rocks by larger individuals. Our 
study should provide further information concerning the population dynamics and current status 
of this important species at the southern margin of its range. 

179 CORSER, JEFFREY D. USGS-BRD Twin Creeks Resource Center, Great Smoky 
Mountains National Park - Metapopulation dynamics explain the positive correlation 
between distribution and abundance in an endangered salamander. 

The near-universal observation of a positive correlation between the distribution and abundance 
of species has defied simple mechanistic explanations. Several hypotheses have been forwarded 
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to account for this relationship, most notably niche breadth and metapopulation dynamics. The 
most powerful tests of alternative hypotheses lie in single species records over time. However, 
difficulties with accurately estimating a species abundance over long time periods has forced 
researchers to rely on interspecific relationships in well-studied bird communities. In 1990 I began 
monitoring several green salamander (Aneides aeneus) populations in North Carolina accumulating 
the type of intraspecific data needed to test alternative hypotheses. Here I show a strong positive 
(r = 0.91) correlation between distribution and abundance of these salamanders such that when 
a higher proportion of sites are occupied, the abundance (or density) at those sites is higher. This 
provides strong support for the influence of metapopulation dynamics in this system, with profound 
implications for broad-scale patterns in evolution, extinction and conservation. 

180 LONGENECKER, ANDREW AND THOMAS K. PAULEY. Dept, of Biological 
Sciences, Marshall University, Huntington, WV 25755 - Life history of the cave 
salamander. Eurvcea lucifuaa. in West Virginia. 

In West Virginia, as throughout its range, there is limited information about the life history of 
Eurycea lucifuga. The purpose of this study was to describe the natural history of this species in 
West Virginia. Natural history of Eurycea lucifuga was examined by a year-long observation of the 
species and by a mark-recapture study performed in three caves in Greenbrier County, WV. Adults 
and juveniles were marked using a visible implant fluorescent elastomer hand injection kit. Larval 
salamander searches were conducted by using dip nets to estimate the number of larvae present 
in each aquatic area and to determine growth rates. Environmental data collected at each site 
included air temperature, light, and relative humidity. These data were observed outside the cave 
mouth, within the twilight zone, and where barely any light is detected from the cave entrance. 
Other factors that were noted include: width and depth of aquatic habitats and duration of the 
aquatic habitat. Comparisons of biological and environmental data were made to determine 
selection differences of habitat for Eurycea lucifuga. 

181 RAIMONDO, SANDRA AND THOMAS K. PAULEY. Dept, of Biological Sciences, 
Marshall University, Huntington, WV 25755 - Feeding niche overlaps in Plethodontid 
salamanders based on prey item and size, habitat, circadian and circannual habits. 

Feeding niche overlaps, based on prey items and prey size, determine potential competition for 
food between species. Species with dietary overlap may avoid competition through ecological 
differences. Habitat, circadian and circannual habits were used in addition to diet to determine 
potential competition among six species of Plethodontid salamanders (Desmognathus fuscus, D. 
monticola, D. ochrophaeus, Plethodon cinereus, P. glutinosus and P. hoffmani). Feeding niche 
overlaps based on diet and habitat occurred between five species pairs (D. fuscus/D. monticola, 
D. fuscus/D. ochrophaeus, D. ochrophaeus/P. cinereus, P. cinereus/P. glutinosus and P. 
cinereus/P. hoffmani) (Spearman rank, P=0.05). Competition for food may be reduced between P. 
cinereus and P. glutinosus and between D. fuscus and D. monticola by differences in daily activity: 
P. cinereus and D. fuscus were primarily active during the day, whereas P. glutinosus and D. 
monticola were primarily nocturnal. Different monthly activity may reduce competition between P. 
hoffmani, which was primarily active in early spring, and P. cinereus, which was found from April 
through October. In these examples, competition for food between species with dietary overlap 
may be avoided through differences in habitat and daily and monthly activity. 
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182 WALDRON, JAYME AND THOMAS K. PAULEY. Dept, of Biological Sciences, 
Marshall University, Huntington, WV 25755 - Aspects of the ecology of the green 
salamander. Aneides aeneus. in isolated boulders in West Virginia. 

The ecology of the green salamander (Aneides aeneus) has been studied throughout most of its 
range. Previous studies have described the natural history of A. aeneus populations inhabiting 
large rock outcrops. The purpose of this study was to examine the ecology and dispersal activity 
of A. aeneus in isolated boulders in the Westvaco Wildlife and Ecology Research Forest in 
Randolph County, West Virginia. A mark-recapture study was performed from May through October 
of 1999. Night and day searches were conducted weekly and individuals were marked with visual 
implant fluorescent elastomers. Drift fences were placed around three boulders to determine the 
extent of dispersal activity. Population estimates were obtained for populations on all three 
boulders. Large numbers of salamanders were observed on each boulder, however no dispersal 
activity was observed. Implications of habitat change on these isolated populations will be 
discussed. 

183 BECK, MICHELLE L„ MATTHEW P. ROWE, AND R. WAYNE VAN DEVENDER. 
Dept, of Biology, Appalachian State University, Boone, NC 28608 - Defensive 
escalation in pitvipers: the effects of ecdvsis and feeding. 

One prevalent myth about venomous snakes is that they are more dangerous when they are more 
vulnerable; i.e., when gravid, cold, in shed or burdened by a large meal. Recent studies have 
shown that at least one of these conditions, cool body temperature, actually causes rattlesnakes 
to be more hesitant to rattle and to strike. Here, we seek to test the influence of ecdysis (shedding) 
and feeding on the defensive behavior of pitvipers. A repeated-measures design was used to test 
each snake in the following three conditions: when its eyes were occluded during ecdysis; 
immediately after ingesting a large meal; and a control when the snake was neither in shed nor 
gorged. During each trial, a predator model was used to threaten the snake in a manner meant to 
simulate an escalating encounter with an enemy. Each trial was videotaped. Variables measured 
from the tapes included latency to rattle (or vibrate the tail), latency to strike, distance at which the 
model elicited these defensive behaviors by the snake, and whether or not the snake attempted 
to retreat. Trials were still being run when this abstract was submitted. Results should determine 
whether gorged or shedding snakes are indeed more irascible. 

184 CARTER, JACQUELINE, GEORGE CLINE, JAMES RAYBURN, AND ROGER 
SAUTERER. Jacksonville State University. Jacksonville, AL 36265 - A Survey of 
sexual dimorphism of Terrapene Carolina and four of Its subspecies. 

Terrapene Carolina, is a terrestrial turtle that displays sexually dimorphic characteristics. Sexual 
dimorphism in plastron shape (cancave in males and convex in females) and eye color during the 
breeding season (red in males * yellow in females) is well documented. During this study, 13 
external morphological charac. - Tom nearly 700 individuals representing four subspecies of 
Terrapene Carolina (Terrapene rolina bauri, Terrapene Carolina Carolina, Terrapene Carolina 
major, and Terrapene Carolina triunguis) were measured. Ten measurements were recorded from 
the carapace and plastron of each turtle. Three measurements were derived from the data (relative 
carapace height (RCH), relative carapace width (RCW), and relative plastron width (RPW)). Each 
measures the posterior portion of the shell relative to the anterior portion. In general, males were 
longer and wider than females, while females were taller than males based on absolute measures. 
The RCH value averaged -3.21 for females and -2.30 for males, thus females were relatively taller 
posteriorly than males, but males were relatively wider posteriorly than females (RCW). These 
data are also compared by sexes among the various sub-species. Possible evolutionary 

implications are discussed. 
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185 DINKELACKER, STEPHEN A. \ THOMAS P. WILSON2, AND JAMES H. 
HOWARD1. 'Dept, of Biology, Frostburg State University, Frostburg, MD 21532 USA 
and 2Dept. of Biology, George Mason Univ. Fairfax, VA, 22030 - A bog turtle population 
in decline?-population characteristics 

Twenty-five Clemmys muhlenbergii have been monitored since May 1998 using radio-telemetry 
at Site CA171 in Maryland. The annual activity cycle and home ranges of these turtles corresponds 
to other populations we've studied in Maryland. Morphological measurements were recorded at the 
initial capture and ages estimated by counting annual rings on scutes. Demographic characteristics 
such as sex ratio, adult-juvenile ratio, age distribution and size class distribution were compared 
to other populations where the same techniques for locating and monitoring turtles were employed. 
The age distribution is skewed towards older individuals compared to several other populations we 
have monitored, suggesting a lack of recruitment. Of the 25 turtles captured in this wetland, 14 are 
older than 18 years, 10 are between eight and 14 years old and only one is younger than eight 
years (6). Extensive searching this past field season revealed four nests all of which were lost to 
predators. Compared to our other sites, CA171 is more nearly surrounded by residential 
development. Human commensals may represent a source of increased predation pressure on this 
population depressing recruitment. 

186 EAKIN, DAVID A.1 AND JANET COLLINS 2.1 Dept, of Biological Sciences and 
2Dept. of Continuing Education, Allied Health and Nursing, Eastern Kentucky 
University, Richmond, KY 40475 - Science education and aging: a biological mandate. 

While the guns and cannon are silent, we are quietly experiencing a worldwide revolution that will 
have far-reaching consequences for each of us. Individual biologists and departments of biology 
need to take and active role in educating students regarding the biology of aging. The vast majority 
of teaching has been left to other disciplines, yet the study of aging is inherently the study of 
biological processes. As a result of the graying of America, there is an increased demand for such 
information by non-majors. The authors argue for the development of biology of aging courses that 
are created and taught by biologists. 

187 CLINE, GEORGE R.1, FRANK A. ROMANO,III1, JACK O’BRIEN2 AND MICHEL 
BOUDRIAS3 Jacksonville State University, Jacksonville, AL, 2 University of South 
Alabama, Mobile, AL,3 University of San Diego, San Diego, CA. - A simple optimal 
foraging lab for ecology and marine biology. 

Optimal foraging theory argues that organisms will choose food items that maximize energy intake 
versus energy expenditure. All things being equal, food items that have higher energy value will 
be consumed before lower energy food items will be consumed. But all other things are not equal. 
Prey varies in its ability to escape, and predators vary in their ability to capture and handle food 
items. Computer programs have been developed to model this behavior, but sometimes, simple 
physical models can be used to achieve the same results. In this presentation we present a simple 
physical model to teach the principles of Optimal Foraging theory to college biology students. This 
model was further modified for Marine Biology classes. The terrestrial model uses 3 different 
species of predators and 5 species of prey items. The marine model uses the same number of 
predators and about the same number of prey. A top carnivore is added to the mix, which can 
produce some interesting results. 
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188 ODOM, C. BRIAN. Department of Biology, Wingate University - A simple 
laboratory exercise on the scientific method using statistical analysis to confirm a 
hypothesis. 

Laboratory exercises illustrating the scientific method rarely involve significant amounts of data 
collection and analysis. It is also important to get beginning students comfortable with the idea that 
mathematics skills are also an important component of performing science. An exercise is 
presented that involves the components of scientific investigation (observation, hypothesis 
formulation, hypothesis testing). Students observe different colored beads within a plastic 
container, form a hypothesis on the percentages of beads of an assigned color. Samples are taken 
from the container and data is compiled and analyzed using the Chi-square test. This lab is also 
suitable as an introductory exercise on the Chi-square test for a genetics class. 

189 HANEY, D C1., W.B. WORTHEN1, C.B. ANDERSEN2, K.A. SARGENT2, AND J. 
WHEELER3. 'Biology Dept.,2Earth and Environmental Sciences Dept., and3Chemistry 
Dept., Furman University, Greenville, SC 29613 - Interdisciplinary teaching using a 
watershed research program. 

One of the greatest challenges in undergraduate teaching today is the development of truly 
interdisciplinary experiences for students. In the environmental field, interdisciplinary thinking is 
mandatory for successful solutions to difficult problems. The study of watersheds provides an 
excellent vehicle for showing the important interactions between biological, chemical, and 
geological parameters. It also is an excellent way of demonstrating the difficulty in teasing apart 
human impact from natural change and why it is often important to study and analyze several 
variables simultaneously. At Furman University we have embarked on a focused interdisciplinary 
study of the water quality of the Enoree River basin in South Carolina. A closely knit faculty team 
of two geologists, two chemists, and three biologists have generated funds from the university, the 
NSF, and the EPA to study the watershed using inorganic and organic chemistry, total and fecal 
coliform bacterial counts, fish diversity, and aquatic insect diversity. Students are divided into 
interdisciplinary teams to study a tributary watershed from all aspects, including land use. The most 
important aspect of this project is the interdisciplinary nature of the work, which results in students 
and faculty gaining an appreciation of research challenges in the other disciplines. 

190 WECKMAN, TIMOTHY J. AND RONALD L. JONES. Dept, of Biological Sciences, 
Eastern Kentucky University, Richmond, KY 40475 - The genus Viburnum 
(Caprifoliaceae) in Kentucky: species occurrence and taxonomy. 

Research was initiated to address the ambiguity about the number of Viburnum taxa occurring in 
Kentucky. Efforts included a review of more than 1000 herbarium vouchers and field collections 
in more than 100 of the states 120 counties. Kentucky has been found to be rich in Viburnum taxa 
with 15 members of the genus now documented. Ten indigenous taxa, V. acerifolium, V. dentatum, 
V. lantanoides, V. molle, V. nudum var. cassinoides, V. nudum var. nudum, V. prunifolium, V. 
rafinesquianum var. affine, V. rafinesquianum var. rafinesquianum, and V. rufidulum are recognized 
as occurring in Kentucky. Additionally, five non-native species V. lantana, V. opulus var. opulus, 
V. rhytidophyllum, V. setigerum, V. sieboldii are documented as naturalized in the state. Rare 
native Viburnum species in Kentucky include V. lantanoides, V. molle, V. nudum, and V. 
rafinesquianum. Field collections and herbarium loan materials were used to prepare keys, 
descriptions and county-level distribution maps for native and naturalized Viburnum taxa in 

Kentucky. 
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191 WATSON, LINDA \ AMY KORNKVEN2, CARTER MILLER2, JAMES ALLISON3, 
NEWELL MCCARTY2, AND MATTHEW UNWIN1. ’Dept. Botany, Miami University, 
Oxford, OH 45056; 2Biological Survey, University of Oklahoma, Norman, OH 73019; 
department of Natural Resources, Social Circle, GA 30025 - Morphometric and 
genetic variation in Eriocaulon koernickianum. an Appalachian-Ozarkian disjunct 

species (Eriocaulaceae). 

Numerous plant species have a disjunct distributional pattern, occurring in both the Interior 
Highlands and the Appalachian Floristic Province, with populations widely separated by the 
Mississippi Delta region. It has been suggested that this pattern is a result of vicariance through 
disruption of a more widespread and continuous flora by post-Pleistocene intracontinental seas that 
repeatedly isolated these two floras, resulting in multiple disjunctions. We examined morphometric 
and genetic variation in Eriocaulon koernickianum to test this hypothesis, to explain its disjunct 
distribution. The eastern populations possessed smaller and fewer leaves, however no 
discontinuities in reproductive morphology were apparent between the two sets of populations. 
Little genetic variation was present within or among populations, suggesting that it experienced a 
genetic bottleneck in the recent past. The limited genetic variation suggests that this distribution 
may have resulted from fragmentation and recolonization, rather than simple vicariance from a 
previously, widespread distribution. 

192 GROSS, BRIAN E. AND ALLEN C. RISK. Morehead State University - Brvophyte 
and vascular flora of Hi Lewis Barrens State Nature Preserve. Harlan County, 
Kentucky. 

Hi Lewis Barrens State Nature Preserve is located on the southeast face of Pine Mountain in 
Harlan County, Kentucky. The 164-acre preserve extends from the crest of the mountain at 2560 
ft. downslope to an elevation of 1440 ft. The geology of the preserve is dominated by 
Pennsylvanian sandstones interbedded with siltstones and shales. Due to its aspect (mostly south 
to south-southeast facing) and shallow soils, most of the preserve is rather xeric, although 
streamheads and troughs do support more mesic vegetation. Open to semi-open pine barrens-like 
areas with scattered Pinus rigida, Quercus prinus, Gaylussacia baccata, and a diversity of legumes 
and grasses occur in several locations on the preserve. The only sites in Kentucky for 
Helianthemum canadense (frostweed) are on the preserve in two of these barrens-like areas. Other 
rare vascular plant taxa known from the study area include Aureolaria pedicularia and Baptisia 
tinctoria. Uncommon bryophyte taxa include the liverworts Anastrophyllum michauxii, Lejeunea 
blomquistii, and Riccardia jugata and the mosses Oncophorus raui and Zygodon viridissimus var. 
rupestris. The genus Zygodon is previously unreported for Kentucky. A total of 33 liverwort, 89 
moss, 18 pteridophyte, 5 gymnosperm, and 347 angiosperm species and lesser taxa were 
documented for the preserve. 

193 FEEMAN, KIM L. AND ALLEN C. RISK. Morehead State University - Preliminary 
vascular flora of the “Tablelands” in Lewis, Fleming, and Rowan counties. Kentucky. 

The “Tablelands” is a distinctive physiographic region comprising approximately 52,000 hectares 
within the northeastern Knobs in western Rowan, eastern Fleming, and southern Lewis counties, 
Kentucky. The region is characterized by broad ridges, steep slopes, and wide valleys. The ridges 
are capped by Mississippian strata, either shales, siltstones or sandstones (Nancy Member, 
Borden Formation) or tabular sandstones (Farmers Member, Borden Formation). Middle to upper 
slopes are typically steep and underlain by Devonian Ohio Shale while lower slopes are moderate 
and underlain by Silurian clay shales interbedded with minor dolomitic siltstones. Valleys are 
underlain by Quaternary alluvium consisting of silt and clayey silt. The Tablelands is distinct from 
the region to the west, the Beasley Hills, which is characterized by low hills, rounded knobs of 
lower elevation, and a geology dominated by Silurian dolomites and calcareous Ordovician strata. 
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To the east, the Kinniconick Hills region is characterized by narrower ridges capped by siltstones 
and sandstones (Cowbell Member, Borden Formation). The Tablelands region is floristically a 
poorly known region. One field season has yielded 300 species. Significant natural communities 
identified in the region include several hardwood bottomland forests, cedar glades, remnant 
prairies, wetland meadows, oxbow wetlands, and shale barrens. 

194 BECK, JOHN T. AND GENE S. VAN HORN. The University of Tennessee at 
Chattanooga - The vascular plant flora of Prentice Cooper State Forest, Tennessee. 

Vascular plants were collected during two growing seasons from 1998-1999 in Tennessee's 
Prentice Cooper State Forest. Prentice Cooper has an interesting and rich flora. 1,550 specimens 
were collected comprising at least 130 families, 485 genera, and 991 species. The four largest 
families are Asteraceae (122 species-12% of the flora), Poaceae (93 species-9%), Cyperaceae (61 
species-6%), and Fabaceae (55 species-6%). These four families represent approximately 33% 
of the total flora. Numerous county and range extensions, as well as rare, threatened or 
endangered species occur in the 10,800 ha tract of forest. One specimen is apparently new to 
Tennessee: Galium uniflora. Prentice Cooper has at least 170 exotic species, comprising 17% of 
the total flora. Voucher specimens were deposited in the herbarium of the University of Tennessee 
at Chattanooga. 

195 SCHMIDT, JOHN M. AND JAMES BARNWELL. Department of Biology, Winthrop 
University, Rock Hill, SC 29733 - The Flora of the Rock Hill Blackjack Oak Preserve 
in the South Carolina Piedmont 

A 300 acre preserve has recently been established within the city limits of Rock Hill, South 
Carolina. The preserve shows the effects of moderate to severe human disturbance including 
agriculture, forestry, utility right-of-ways and roads were cut for a proposed housing development. 
Despite its size, and obvious disturbance, the preserve supports nearly 400 species of vascular 
plants. The reasons for this unusual level of diversity are not entirely clear. Geology is one factor. 
The preserve is underlain by the Rock Hill gabbro/metagabbro pluton. Thin soils and seasonally 
wet areas have produced a mix of wetland and dryland species. It contains 5 distinct plant 
communities: montmorillonite forest, successional old field woodland, successional 
grassland/shrubland, bottomland forest and gabbro glade. The greatest diversity, including many 
tail-grass prairie species, is found in the utility right-of-ways that crisscross the preserve. The 
right-of-ways form links between isolated plant populations. 

196 MORRIS, MICHAEL WAYNE AND STEPHEN ANDREW HENDERSON. 
Department of Biology, North Georgia College & State University, Dahlonega, GA 
30597 - A survey of selected Savannah River bluffs and adjacent environments from 
Lincoln to Effingham counties, Georgia, for rare and endangered vascular plants. 

Selected Savannah River bluffs of the lower piedmont and coastal plain in Georgia were intensively 
surveyed for rare and endangered vascular plants during the growing season in 1999. Many of 
these NE- or N-facing bluffs support old growth Southern Mixed Hardwood Forest. The soils of 
several bluffs are green fossiliferous sands and marls with a mixture of clay, chert, and limestone, 
including embedded oyster shells. Adjacent habitats include longleaf pine-turkey oak sandhills, 
ultramafic rock outcrops, colluvial swamp forests, riparian forests, bay swamps, pine flatwoods, 
and bottomland hardwood forests. The only known extant Georgia population of the composite 
Verbesina walteri was discovered at the base of a calcareous bluff in Screven County. Other rare 
plants in the bluff habitat from Lincoln to Effingham counties include Delphinium carolinianum, 
Hexalectris spicata, Melanthium latifolium, Rhododendron flammeum, Scutellaria ocmulgee, and 
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Silene caroliniana. The discovery of Epidendrum conopseum growing as a lithophyte on flint 
boulders is reported for the first time. Rare taxa in adjacent habitats are Carex venusta, Ipomopsis 
rubra, Marshallia ramosa, Nestronia umbellula, Rudbeckia nitida, and Trepocarpus aethusae. 
Species apparently new to the Savannah River drainage system in Georgia include Aristolochia 
tomentosa, Carex bromoides, Dioclea multiflora, and Forestiera acuminata. 

197 PRAZINKO, BRIAN AND MICHAEL WOODS. Department of Biological Sciences, 
Troy State University - The vascular flora of Dale County Lake. Alabama. 

A survey of the vascular plants of Dale County (Ed Lisenby) Lake, Alabama, was conducted from 
May 1998 through March 2000. The study area was comprised 263 land acres and 92 water acres. 
Eight major plant communities, including mesic woods, xeric woods, swamp, floodplain, field, and 
aquatic were found to occur at the study area. The lake, which was constructed in 1958, has had 
an impact on the existing plant communities, and new plant communities associated with the lake 
have developed. More than 500 specific and infraspecific taxa representing in excess of 225 
genera and 75 plus families were found to occur within the study area. The Asteraceae was the 
largest family with more than 50 species. The next largest families were Fabaceae with more than 
25 genera and 30 plus species, and Poaceae with more than 20 genera and 25 plus species. This 
research was supported in part by a Chancellor’s Fellowship. 

198 MARTIN, BRIAN H., ALVIN R. DIAMOND, JR., AND MICHAEL WOODS. 
Department of Biological Sciences, Troy State University - A preliminary survey of the 
vascular flora of the Pike County Pocosin, Alabama. 

A preliminary survey of the vascular plants of the Pike County Pocosin was conducted from April 
1999 through June 1999. The word pocosin was used by Native Americans to describe evergreen 
swamps found in North Carolina. Although the Pike County Pocosin supports a large number of 
evergreens, it is far from being a swamp. Xeric, sandy uplands surround steep horseshoe-shaped 
ravines. These nutrient poor uplands support a scrub oak-lichen community, with few herbaceous 
species, while the ravines support mixed hardwood forests. A total of 197 species representing 150 
genera and 69 families were found to occur within the 84 hectare study area. The Asteraceae was 
the largest family with 17 genera and 22 species. The next largest families were Fabaceae with 16 
genera and 17 species and Poaceae with 13 genera and 17 species. This unique ecological area 
supports several plant taxa that are considered rare within Alabama. This list includes Warea 
sessilifolia Nash, Quercus arkansana Sarg., Apteria aphylla (Nutt.) Barnh., Castanea pumila (L.) 
Mill., and Prunus alabamensis Mohr. 

199 SMITH, GERALD L. AND LORAN C. ANDERSON. High Point University and 
Florida State University - A new spider-lily species in the lower Florida panhandle. 

In the drainages of the lower Ochlockonee and Sopchoppy Rivers, there occur enigmatic spider-lily 
populations. Attempts to identify these populations as presently known species have proven 
unsuccessful. We have concluded that these populations have a distinctive morphology that 
warrants their recognition as a new species. Distinguishing characteristics are suberect to erect, 
narrowly strap-shaped leaves, triangular bracts and moderately robust flowers. Cytological work 
has shown that the somatic chromosome numbers are 2n=43, 44. 
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200 BURKS, K. C. Florida Department of Environmental Protection, Tallahassee, FL 
32399 - Nymphoides cristata (Roxb.) Kuntze. new to the U.S. and occurring as a pest 
plant in Florida. 

Nymphoides cristata is a rocted aquatic species with small cordate floating leaves. It is a member 
of the Menyanthaceae first described from southeast India but also found in China, Sri Lanka, and 
Taiwan. It has been a minor plant in the aquarium and water-garden trade for some years, usually 
marketed as "Snowflake," in reference to its small white flowers with crested petals. Several 
naturalized populations in southwest and southeast Florida have been identified since 1996, in a 
subdivision lake, drainage canals, and an urbanized stream tributary. The plants usually form 
dense stands in the shallows, with a blanket of overlapping leaves at the water surface. The 
species is known to be a common rice field weed in Asia, and Florida water managers have 
experienced difficulty in controlling its spread. This first report of its introduction to a New World 
flora includes management information and diagnostic characters for distinguishing it from other 
Nymphoides species known in the southeastern U.S. 

201 BRADLEY, TED. George Mason University - Floral Survey of Fresh Creek 
Settlement, North Andros Island, Bahamas. 

Beginning in the winter of 1982, the author and his students have been collecting vascular plants 
from the town of Fresh Creek on North Andros Island, Bahamas. The collecting has been sporadic 
since then, mostly in January and the summer months. The flora is surprisingly diverse for the 
small size of the town. This is probably due to the proximity of the town to both maritime and dry 
coppice habitats. Many pan-tropical weedy species contribute to the diversity. 

202 FULL, STEVEN R. Illinois Natural History Survey, Champaign, IL 61820 - Changes 
in the flora of Dominica, Lesser Antilles. 

The vascular flora of Dominica, a volcanic island in the Lesser Antilles, is rather well known. A 
treatment of its pteridophytes, gymnosperms and monocots was published in 1954 and its dicots 
were treated in 1991. I have been assessing the flora since 1990 in an attempt to fill in information 
gaps, note changes, and assemble a Dominican national herbarium. In this past decade, 34 
additional vascular plants have been reported from Dominica in the literature. An additional 92 
species are reported here. An analysis of the additions to the flora indicates that, of the 126 
species that have been added to the known flora since 1990, 17 are introduced weeds, 35 are 
discoveries of native species that were previously overlooked, and 74 are intentionally introduced 
ornamentals and crops that are becoming established. A conclusion drawn from this is that 
previous floristic research on Dominica was quite thorough regarding the indigenous flora. 
However, additional study and monitoring is needed on the non-native flora to assess its impact 
and to determine the actual rates of introduction and establishment of these exotic and potential 
nuisance species. 

203 MCNALLY, LACEY, MELVIN BECK, AND CHARLES BIGGERS. Department of 
Biology, University of Memphis - Karyotypic analysis of the cotton boll weevil, 
Anthonomus grandis. 

Mitotic and meiotic chromosomal banding techniques revealed a diploid chromosome number of 
44 for the cotton boll weevil, Anthonomus grandis. In primary spermatocytes, the X and Y were 
terminally associated forming a rod bivalent. The p arm of the large, submetacentric X was 
completely C-banded positive. While two of the autosomal bivalents were typically ring-shaped, the 
remaining nineteen autosomal bivalents were rod-shaped. The chromosome morphology of mitotic 
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cells revealed 6 metacentric, 16 submetacentric (including X and Y), 18 acrocentric, and 4 dot 
chromosomes. Both C and N banding procedures indicated constitutive heterochromatin in the p 
arm of the eight largest chromosomes, the p arm of X, and the centromere region of most 
chromosomes. The four dot chromosomes did not contain C-banded positive regions. 

204 BRUNNER, J.J., R.N HENSON, AND M.U. CONNELL. Appalachian State 
University - A molecular analysis of the scorpion complex Diplocentrus using a 500 
bp section of mitochondrial 16S rDNA. 

The scorpion complex Diplocentrus is part of the Family Diplocentridae and genus Diplocentrus 
Peters. This family has had a reputation of being taxonomically neglected because of its 
interspecific variability. A molecular analysis was done on thirteen scorpions from the scorpion 
complex Diplocentrus, which were collected in its southwest Texas range. A 500 bp section of 
scorpion mitochondrial 16S rDNA was sequenced in order to verify if any genetic variation'was 
occurring in its Texas range at the species level. Two individuals from the group Diplocentrus whitei 
were used as an outgroup. From the 500 bp sequence position, 344 bp were phylogenetically 
informative, and a branch and bound search using maximum parsimony produced two equally 
probable trees. Results indicate little gene flow between populations across the entire range, but 
did suggest some gene flow between populations found in the intermediate area of the range. This 
study represents the first molecular analysis of the scorpion family Diplocentridae. 

205 BARTHET, MICHELLE AND MARY U. CONNELL. Appalachian State University 
- Partial gene content of the chloroplast DNA isolated from Scvtosiphon lomentaria. 

Chloroplast DNA (cpDNA) was isolated from Scytosiphon lomentaria and purified on a CsCI density 
gradient (1.699 g-ml'1). DNA bands were visualized using Hoechst dye (H33258) and identified by 
comparison to both total DNA from S. lomentaria as well as an Escherichia coli 1.74 g-ml'1 density 
standard. Chloroplast and nuclear DNA were fractionated on agarose gels and transferred to nylon 
membranes for heterologous probing. Probes used consisted of selected genes from a tobacco 
DNA library (atpB/E, atpH, atpl, 5’rps12, rrn16, psbD, psbM, ndhC, ndhJ, and psaA), a 
Rhodospirillum rubrum ribulose-1,5-bisphosphate carboxylase/oxygenase (rubisco) clone, and a 
500 bp section of the tufA gene from E. coli. The large subunit of the rubisco gene was used to 
confirm the identity of the cpDNA. The tufA, atpB/E, atpH, atpl, 5’rps12, rrn16, psaA and psbD 
genes are located in the chloroplast genome while the psbM gene is located in the nuclear genome 
of S. lomentaria. No identifiable signal for the ndhC and ndhJ gene probes was detected in either 
the nuclear or chloroplast DNA. Scytosiphon lomentaria is the first member of the Phaeophyceae 
for which the genome locations of the tufA, psbM, and 5’rps12 genes have been reported. 

206 PRINCE, KELLY L. University of South Carolina - Polymorphic markers for 
deermouse <Peromvscus) chromosome 1. 

Six genes are mapped to Peromyscus chromosome 1 (Gpi-1, p, c, Hbb, f, and sil). The imprinted 
region on Mus chromosome 7 (homologous to Peromyscus 1) is implicated in placental and fetal 
growth phenomenon. This region may have the same implications in the deermouse. To localize 
homologous genes in the deermouse, additional potential markers for chromosome 1 have been 
identified. Of these 13 molecular markers, four are comparative anchor-tagged sequences (CATS), 
eight are Mus microsatellites and one is a sequence tagged site (STS) in Mus. Crosses involving 
known genetic markers were established. Deermice (P. maniculatus), were crossed with Oldfield 
mice (P. polionotus), producing an Fi generation, which was crossed back to deermouse. 
Backcross progeny will be typed for molecular markers as well as visible markers. 
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207 RAMSDELL, CLIFTON. University of South Carolina - Homology and Linkage 
Analysis of Peromyscus Chromosome 13 Gene Loci. 

Peromyscus chromosome 13 shows homology to mouse 11, rat 10, and human 17. This had been 
previously established by fluorescent in-situ hybridization (FISH) analysis using probes for the 
genes Tkl (thymidine kinase 1) and Tp53 (tumor suppressor protein 53). Linkage analysis was 
done by determining and examining interspecies PCR fragment length polymorphisms between 
P. maniculatus and P. polionotus of genes that are located between Tp53 and Tkl on mouse 
chromosome 11. The PCR fragments were generated using CATS (comparative anchor tagged 
sequence) and microsatellite primers for the specific genes of interest. FI hybrids of the two 
species were then backcrossed to P. maniculatus and their progeny were analyzed for PCR 
fragment length. Linkage was then computed based on recombination frequency. This homology 
shows that a cluster of genes, including many major structural protein genes, has been well 
conserved throughout several mammalian species. 

208 LOW, K. H.\ J. G. BECK1, M. J. BURNETT1, S. L. SWILLEY1, T. SANCHEZ2, S. 
O. SULEYMAN3, K. M. THOMPSON4, J. B. NATVIG4' AND G. V. PINCHUK1. 'Miss. 
State Univ., Mississippi State, MS, USA, 2TypeMaster, Pineville, LA, USA, 3Eczacibasi 
Pharmaceuticals, Istanbul, Turkey, and 4lnst. of Immunology & Rheumatology, 
Rikshospitalet, Univ. of Oslo, Oslo, Norway - Monoclonal antibody that determines an 
idiotope associated with V3-23 gene and non-overlapping with polysaccharide binding 
site: a tool for studies of the human antibacterial antibody repertoire. 

A murine anti-idiotypic monoclonal antibody, 3H1, has been previously shown to detect an epitope 
associated with the product of a human variable region antibody gene, V3-23. Here, we show that 
this antibody does not compete with the molecular moiety used by a human monoclonal 
V3-23-encoded immunoglobulin, D3F3, to bind a bacterial capsular polysaccharide. The binding 
of D3F3 to purified Haemophilus influenzae type b capsular polysaccharide (Hib PS) was not 
significantly inhibited by pre incubation of D3F3 with 3H1 in the liquid phase. We further 
demonstrate that the expression of 3H1 on serum Hib PS-reactive antibodies varies greatly among 
individuals, and that infants vaccinated against Hib and adults who have no history of the 
vaccination show similar distribution of V3-23-encoded and non-V3-23-encoded antibodies in their 
serum. Thus, 3H1 may serve as a useful tool in the characterization of the human antibacterial 
antibody repertoire. 

209 SHACK, ALLEN AND DWAYNE WISE. Department of Biological Sciences, 
Mississippi State University, MS 39762 - Time- lapse analysis of the cellular changes 
accompanying infection by lentiviruses. 

We have examined the cellular changes that accompany infection of Crandell feline kidney cells 
by feline immunodeficiency virus. Cells were grown on coverslip cultures in Sykes- Moore or Rose 
chambers and were observed at 37° C on an inverted phase- contrast microscope. Time- lapse 
videotapes were recorded at intervals or cells were taped continuously. Also, changes in the 
cytoskeleton were observed using antibodies to microtubules and to actin filaments. These 
preparations were analyzed using a laser scanning confocal microscope. Infected cells underwent 
syncytium formation and alterations in the cytoskeleton were observed. We hope to be able to 
correlate changes in cellular morphology with the course of viral infection. 
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210 THOMAS, JACQUELINE. Maryville College, Maryville, TN 37804 - HIV treatments 
in adults excluding pregnant and nursing women: a comparison of an investigational 
protease inhibitor with marketed protease inhibitors. 

Over 35 million people in the world are infected with AIDS. AIDS is a fatal disease that only in the 
last three years has been treated effectively with anti-viral drugs. AIDS is caused by an infection 
with a retrovirus called HIV (Human Immunodeficiency Virus). The high mutation rate of the virus 
makes the disease extremely difficult to treat. The goal of anti-retroviral therapy is to suppress the 
viral load to zero. The most effective type of anti-viral therapy is a combination therapy called 
Highly Active Anti-Retroviral Therapy (HAART). HAART consists of four major types of drug 
classifications: nucleoside reverse transcriptase inhibitors, non-nucleoside reverse transcriptase 
inhibitors, nucleotide reverse transcriptase inhibitors, and protease inhibitors. These four drug 
types work in combination with each other to increase the CD4 positive T lymphocyte count and 
reduce the viral load to undetectable levels. This study compares an experimental protease 
inhibitor with current protease inhibitors of traditional HAART therapy. Patients’ viral loads and CD4 
positive T lymphocyte counts were monitored monthly in both experimental and control groups. 
Percent change in CD4 positive T lymphocyte counts and viral loads will be shown for each patient 
and means compared for control and experimental groups. 

211 LINDFORS, HEATHER AND J. KENNETH SHULL, JR. Appalachian State 
University - Variations between meiotic stage, anther length and bud length in wild 
populations of Lilium superbum. 

The buds of various species and hybrids in the genus Lilium have been used for a variety of 
research on the events of meiosis, as well as other anther development. Many of these studies 
depend on the length of the bud being indicative of the stage of meiosis and the prophase I 
meiocytes all being in the same stage in one bud. In our study of a wild population of L. superbum, 
rather than finding very strong correlations between meiotic stage and anther length, anther length 
and bud length and meiotic stage and bud length, all of these showed only moderate positive 
correlation. The weakest correlation was between meiotic stage and bud length. This is far different 
from studies employing L. longiflorum and lily hybrids in which a variation in meiotic stage of as 
little as 0.3% would have invalidated the study. 

212 HERRON, BROOKS AND DWAYNE WISE. Department of Biological Sciences, 
Mississippi State University, MS 39762 - B chromosome- mediated control of the 
metaphase checkpoint in grasshopper spermatocytes. 

It has been documented that the B-chromosome present in Spanish populations of the 
grasshopper, Eyprepocnemis plorans. has more than forty variants. Of these variants, B1 is 
thought to be the original. Individuals carrying B1 were analyzed in our laboratory using the 3F3/2 
monoclonal antibody, which binds to a kinetochore phosphoepitope whose degree of 
phosphorylation is sensitive to tension applied to the kinetochore. Further, the tension created by 
the spindle at metaphase controls a checkpoint (the "metaphase checkpoint") that allows the cell 
to begin anaphase when all chromosomes are aligned at the metaphase plate. Fluorescence 
patterns in cells containing B1 and some of its variants were determined using confocal laser 
scanning microscopy. The phosphorylation pattern of these cells was shown to be different from 
that of cells without B1, suggesting that the metaphase checkpoint is in some way modified. We 
are now investigating two variants of B1: B5 and TS10. Preliminary data collected using the B5 
derivative show a pattern of phosphorylation similar to that of cells without B chromosomes. It is 
possible that some B chromosome variants have lost the ability to affect the metaphase 
checkpoint. 
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213 WISE, DWAYNE AND HOLLY KUPFER. Dept, of Biological Sciences, Mississippi 
State University - Behavior of sex chromosomes, autosomes and the spindle during 
nonrandom segregation in a flea beetle. 

We have analyzed autosome, sex chromosome and spindle behavior in spermatocytes of the flea 
beetle, Alagosa bicolor. In this species, males have very large X and Y chromosomes, which, 
although they are never physically connected, always segregate to opposite spindle poles at 
anaphase I, thus preserving the sex ratio in the next generation. We find that the sex chromosomes 
are partitioned to a peripheral spindle domain early in prometaphase I and that their segregation 
can be accounted for mainly by their reorientation from parallel to the linear configuration, and little 
by chromosome- to- pole movement. Furthermore, the behavior of the autosomes and of the sex 
chromosomes seems to have little to do with each other. Spindle elongation is minimal, barely 
segregating the large sex chromosomes into the daughter cells at telophase I. 

214 PLAGUE, GORDON R.1'2 AND J. VAUN MCARTHUR1. Savannah River Ecology 
Laboratory, P.O. Drawer E, Aiken, SC 29802 and department of Entomology, 
University of Georgia, Athens, GA 30602 - Distinct behavioral phenotypes in 
Macrostemum Carolina: intrapopulation polymorphism or fixed strategies within 
different populations? 

Larvae of the lotic, filter-feeding caddisfly Macrostemum Carolina construct silken catchnets within 
protective retreats. In the Savannah River, M. Carolina individuals make three different retreats, 
each with a distinct water entrance hole: (1) at the end of a silken stalk, (2) with a -180° silken 
backstop, and (3) flush with the retreat’s surface. To identify whether these different retreats 
represent a polymorphic behavior within a single panmictic population or fixed phenotypes within 
three genetically distinct populations or species, we compared the allele frequencies of three 
polymorphic nuclear loci (allozyme electrophoresis of Gpi, Mpi, and Pgm\ N=261) among the three 
morphs. Only Gpi’s allele frequencies differ significantly (P<0.05) among morphs, suggesting 
partial reproductive isolation. However, because a single type of molecular marker can 
misleadingly estimate population structure, we are conducting mitochondrial DNA restriction 
fragment length polymorphism analysis on the above individuals. Preliminary results indicate that 
mtDNA haplotype frequencies do not differ among morphs, thereby suggesting this likely is a 
panmictic population with: (1) a nuclear gene under differential selection in each morph, and (2) 
its retreat polymorphism controlled either by a Mendelian gene (or genes) or environmentally 
mediated polyphenic development. 

215 HEBARD, FREDERICK V., AND PAUL H. SISCO. The American Chestnut 
Foundation, 14005 Glenbrook Ave., Meadowview, VA 24361 - The American Chestnut 
Foundation’s Breeding Program for Blight Resistance. 

The American Chestnut Foundation is attempting to backcross the blight (Endothia or 
Cryphonectria parasitica) resistance of Castanea mollissima into C. dentata. The objective is to 
restore C. dentata to its former dominance in the forests of the Appalachian Mountains. The original 
program was conceived as a single intercross between the two species followed by three 
backcrosses to C. dentata, with selection for blight resistance. Additionally, we select for 
morphological and physiological traits of the recurrent parent, to accelerate recovery of the C. 
dentata type. An intercross at the third backcross will then afford the opportunity of selecting trees 
homozygous at all loci necessary for blight resistance. The homozygotes will be intercrossed again 
to yield nuts for release to the public; the releases will begin in 2006. Because Castanea is an 
obligate outcrosser, we are attempting to use at least 20 lines of C. dentata per source of blight 
resistance. Currently, this is being done for three sources of blight resistance at one locale, and 
for one source at a second locale. Our experience with screening trees for blight resistance 



176 ASB Bulletin VOL. 47, NO. 2, APRIL, 2000 

suggests that 2-3 incompletely dominant factors control blight resistance. Thus, continued 
application of the backcross method should be successful in restoring the American chestnut tree. 

216 LEONARD, STEVEN W. Camp Shelby Field Office, The Nature Conservancy - 
Distribution and phenology of Open Indianqrass (Sorahastrum apalachicolense D.W. 
Hall) in Mississippi. 

Of the four native species of Sorghastrum in southeastern US, Open Indiangrass (S. 
apalachicolense D.W. Hall) is the most recently described (1982) and thought to be the rarest. 
Except for the common prairie grass, S. nutans, few occurrences of Sorghastrum were known in 
Mississippi until 1997 when thousands of Open Indiangrass plants were found in nine southern 
Mississippi counties. Some herbarium specimens of S. apalachicolense were previously 
misidentified as S. secundum. To account for the apparent paradox between abundance of plants 
and paucity of specimens the hypothesis was proposed that flowering and fruiting (when plants are 
most conspicuous) occur quickly. In 1999 culm development, flowering, fruiting, and seed drop 
were photo-graphically documented from Open Indiangrass at Camp Shelby Maneuver Training 
Center in Perry County, MS. Photos were taken at 24-hour intervals from August 26 until 
September 9. Based on this sample site, flowering lasts for about 36 hours and fruits persist in the 
raceme for only a few days. The typical peak of this activity is Labor Day weekend! 

217 McDONALD, LEAH E. AND STEWART WARE. College of William and Mary - 
Virginia Coastal Plain flora that occur disiunctly from the mountains: their distribution 
and abundance. 

Plant species that are widespread in the mountains of Virginia are sparsely distributed or 
completely absent in the Piedmont, and reappear in the Coastal Plain are called mountain 
disjuncts. Sixty such species have been identified. Mountain disjuncts occurring in the Coastal 
Plain usually inhabit ravines that cut into the highly calcareous Yorktown Formation. Thirteen 
ravines in 4 counties in the Coastal Plain of Virginia were examined. Plots (1x1m) were placed on 
the ridges, slopes and floodplain/bottom slopes along transects in each ravine. Coverage and 
abundance measures of herbaceous vegetation were collected during the summer. Soil pH of plots, 
direction of slope, and degree of slope were measured. The combined Bitterlich method was used 
to census the woody vegetation at each site. The herbaceous and woody vegetation reflect the 
influence of calcareous soils. Abundant herbaceous species include Desmodium glutinosum, 
Solidago flexicaulis and Luzula acuminata. Abundant woody species include Tilia americana and 
Acer barbatum. Other less abundant species include Quercus muehlenbergii, Quercus shumardii, 
Eupatorium incarnatum, Athyrium pycnocarpon, and Athyrium thelypteroides. 

218 GALBRAITH, SHANNON L. AND WILLIAM H. MARTIN. Eastern Kentucky 
University, Richmond, KY 40475 - Tree mortality in a mixed mesophytic forest in 
southeastern Kentucky. 

Lilley Cornett Woods is a mixed mesophytic forest on the Cumberland Plateau in Letcher County, 
Kentucky. Permanent 0.08 ha circular plots (n=135) established among leads and draws, have 
been surveyed in 1971, 1981, 1991, and 1999. Overstory (DBH > 12.5 cm) and understory (2.5 < 
DBH < 12.5 cm) trees have been recorded by species, and their importance values calculated as 
a sum of relative density and basal area. Objectives of this study included, (1) a resurvey of tree 
species and community composition, and (2) documentation of any significant mortality trends 



ABSTRACTS - PAPERS 177 

among variables (e.g. slope aspect, species, community) over a 28-year period. Preliminary results 
indicate changes in major overstory trees, particularly Quercus coccinea, Acer rubrum, and A. 
saccharum. Fagus grandifolia has remained stable as the most important overstory tree species. 
Decline in relative density and importance of Q. coccinea has occurred throughout the forest. 
Conversely, A. rubrum and A. saccharum have increased in importance (relative density and basal 
area) on slopes and ridges. In the understory, Cornus florida density has decreased approximately 
50% since 1991. The decline in importance of Q. coccinea and C. florida, and increase in A. 
rubrum, is consistent with other reports in the Southern Appalachians. 

219 WECKMAN, JUDITH AND ALLEN RISK. Berea College and Morehead State 
University - A Preliminary moss flora of Blanton Forest, an old growth ecosystem on 
Pine Mountain. Kentucky. 

A moss flora was compiled for Blanton Forest, a 2300 acre old growth forest located on the 
southeast face of Pine Mountain near Harlan, Kentucky. A total of 415 collections yielded 100 
species and lesser taxa of mosses representing 69 genera and 34 families. Fifty of the 100 taxa 
were county records for Harlan County. The Blanton Forest moss flora was found to be most 
similar to those of Bad Branch, a site located also on Pine Mountain, and the Obed Wild and 
Scenic River site located in Tennessee. Of the mosses collected, 75.5% occurred on only one kind 
of substrate while 25% were generalists. About 12% were found on soil, 35% on wood, 20% on 
rock, and 8.5% on rocks in water. Of all species found, 38.3% were found on dead wood (decaying 
logs or snags). Possible old growth indicators for Pine Mountain include Brachythecium populeum 
(Hedw.) Schimp. in B.S.G., previously reported in Kentucky only from Bad Branch in Letcher 
County, Entodon brevisetus (Hooks, and Wils. in Wils.) Lindb. found previously in Kentucky only 
in Letcher and Wolf County, and Herzogiella turfacea (Lindb.) Iwats., a basically northern species 
occurring in the southern part of its range in Blanton Forest. 

220 BRYANT, WILLIAM S. 1 AND MICHAEL E. HELD2. ’Department of Biology, 
Thomas More College, Crestview Hills, KY 41014 and department of Biology, Saint 
Peter’s College, Jersey City, NJ 07306 - The blue ash-oak savanna-woodland of the 
Blueqrass Region of Kentucky: A revisit after 20 years. 

Historical records suggest the presence of savanna-woodlands in the Bluegrass Region at the time 
of European exploration and settlement. Natural disturbance, i.e., periodic fires and grazing, which 
served to maintain these open communities, were eliminated during the settlement period. Land 
conversion pressures and the lack of tree replacement threaten most extant remnants. During 
1997-1999, remnants of the blue ash-oak savanna-woodland community type were re-sampled to 
assess their condition and viability. Over 1500 trees were sampled, qualitatively and quantitatively, 
in the Inner Bluegrass (IBG) and Outer Bluegrass (OBG) sections of the Bluegrass Region of 
Kentucky. Size class distributions of the leading tree species in the IBG and OBG are essentially 
identical and suggest that these remnants date from the same pre-settlement period. The 
dominants from previous surveys, blue ash (Fraxinus quadrangulata), bur oak (Quercus 
macrocarpa), and chinquapin oak (Q. muehlenbergii), retained their dominance although bur oak 

numbers were declining in the IBG. 

221 STALTER, RICHARD AND ERIC E. LAMONT. Department of Biological Sciences, 
St. John’s University, Jamaica, New York 11439 - Vascular flora of Sandy Hook, New 
Jersey. 

Sandy Hook is a 10-km long peninsula located in northeastern New Jersey. The vascular flora was 
sampled once a month during the growing seasons from March 1991 through November 1997. 
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More than 1000 specimens form the basis for this study. The vascular flora of Sandy Hook consists 
of 462 species within 274 genera and 92 families. One hundred eighty nine species, or 41% of the 
flora, are not native to northeastern New Jersey. These occur principally at ruderal sites, lawns and 
along the edges of trails and roads. Nine species are on the New Jersey list of rare and 
endangered plant species. Invasion of exotic species probably will continue at Sandy Hook as 
visitors and beach-goers traverse the area scattering seeds and creating new open habitats of 
disturbance. 

222 HAM, VALYNDA C. AND JOHN B. NELSON. Department of Biological Sciences, 
University of South Carolina, Columbia SC 29208 - Vascular plant survey of Peachtree 
Rock Nature Conservancy Preserve. Lexington County, South Carolina. 

Established in 1980 by the Nature Conservancy of South Carolina, Peachtree Rock Preserve 
comprises approximately 300 acres in southeastern Lexington County, South Carolina, situated 
entirely within the Fall-line sandhills physiographic province. It is of geologic interest as an ancient 
nearshore Eocene marine environment, featuring extensive fossiliferous sandstone outcrops. 
Numerous ferns as well as more typically Piedmont species are associated with these outcrops, 
such as Galax urceolata. The dominant habitats, however, are variants of longleaf pine (Pinus 
palustris) ecosystems, ranging from the topographically highest and most xeric ridges to more 
mesic oak-dominated communities of middle and lower slopes. Species of interest in these habitats 
include the Lexington County endemic Vaccinium sempervirens, as well as Ceratiola ericoides and 
Chrysoma pauciflosculosa. In addition, the dendritic headwaters of a clear-flowing acidic creek 
(Hunt Branch) contain wetland habitats, including sphagnum bogs and a waterfall. Previous human 
activity here includes timbering, turpentining, and a fairly robust moonshine industry. Despite 
human disturbance, including fire suppression, Peachtree Rock Preserve contains a diverse and 
characteristic sandhill flora, one expected to increase in diversity with the ongoing burning regime 
developed by the Nature Conservancy. 

223 GADDY, L. L„ JOHN B. NELSON AND A. B. PITTMAN. Terra Incognita, Inc.; 
Dept, of Biological Sciences, University of South Carolina; Wildlife Diversity Section, 
South Carolina Dept, of Natural Resources, Columbia SC - Landscape ecology and 
rare vascular plants of Congaree Swamp National Monument, Richland County, SC. 

The Congaree Swamp National Monument comprises approximately 20,000 acres in lower 
Richland County, South Carolina, in the approximate center of the state. Much of its area is 
dominated by wetland ecosystems, and the National Monument contains the largest contiguous 
tract of untimbered bottomland red-river hardwood swamp in the Southeast. In addition, 
high-ground bluff systems, natural levees, intra-floodplain ridges, recent (and old) oxbow lakes, 
backswamps, seepage swamps, sloughs, guts, sandbars, and permanent creeks are present as 
well. Although not a part of the National Monument, the opposite (south) side of the Congaree River 
exhibits a steep cliff (in some places about 200’) which may be considered a somewhat “standard” 
part of the larger southeast-flowing rivers of this region. Despite the wide assortment of its 
landscape features and the resultant high diversity of its woody flora, the diversity of the 
herbaceous flora of the Congaree Swamp National Monument is relatively low (with some 
exceptions, as in the genus Carex). Of the twenty-five taxa that we considered rare and that 
comprised a target list for this field work, five are confirmed within the National Monument, and 
additional species are included that were not expected, including one state record. 
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224 POPE, CHAD P. AND SCOTT B. FRANKLIN. Department of Biology, University 
of Memphis, Memphis, TN 38152 - Seed pool analysis in a native shortleaf pine 
community, western Tennessee. 

Fire suppression has resulted in the past and current succession of shortleaf pine communities to 
a variety of oak-dominated communities. Shortleaf pine is shade intolerant and does not regenerate 
well under its own canopy. Few pine seedlings or saplings are found in the understory of these 
communities. For this reason, thinning and burning treatments have proven to be effective tools 
in the management of shortleaf pine communities. The objectives of this study were to determine 
what species are prominent in the seed pool and predict how the community will react after a 
planned thinning and burning treatment. Sixty 0.25 m2 sod samples were taken from the community 
representing three different aspects (ridge, W-facing and E-facing slopes). Half of the samples 
were randomly selected and burned, and then all samples were placed in a greenhouse under 
controlled temperature and humidity. Samples were watered regularly for one growing season 
(April-Sept.). Individuals present were identified, extracted, and biomass measurements were taken 
for analysis. Analysis of only the west facing samples found no significant differences between 
burned and unburned sod samples, and species richness was slightly less on burned (10) versus 
unburned (13) sites. Interestingly, only four species were they same between treatments. 

225 RENNE, IAN J„ AND TIMOTHY P. SPIRA. Dept, of Biological Sciences, Clemson 
University, Clemson, SC 29634-1903 - Spatial and temporal differences in the 
population growth of the Chinese tallow tree (Sapium sebiferum): an exotic tree in 
coastal South Carolina. 

The bird-dispersed Chinese tallow tree was introduced into Charleston, SC nearly two hundred 
years ago and has established populations in different forest types in the coastal plain of South 
Carolina. Lefkovitch (stage-classified) projection matrices were used to estimate the annual growth 
rate of tallow tree populations in mature pine, mature bottomland hardwood, young pine-hardwood 
and medium-aged maritime evergreen forests, and in a clearcut of a pine-hardwood forest. The 
height, dbh and fecundity of individuals (n=3600) within representative areas of each of the five 
forest types were recorded in fall 1997, 1998 and 1999. We found all five tallow tree populations 
had positive growth in both years, with annual population growth rates ranging from 5 to 55% 
during 1997-98, and 0.2 to 20% during 1998-99. To be most effective, management strategies 
should focus on life history stages most important to overall population growth. Without 
management, we predict the tallow tree will continue to invade a variety of forest types in coastal 
South Carolina. 

226 SPENCE, CRYSTALL AND SCOTT B. FRANKLIN. Department of Biology, 
University of Memphis - Classification and ordination of understorv forest vegetation 

in Natchez Trace State Forest. TN. 

A Gap analysis approach was used to obtain a field inventory of the major biological elements in 
Natchez Trace State Forest, TN. Natchez Trace State Forest contains 15,000 ha of steep to gently 
sloping dissected uplands within the Upper Gulf Coastal Plain physiographic province, with the 
center located at 35(60’ N latitude and 88(15’ W Longitude. Sixty-one circular 0.04 ha plots were 
placed after stratifying the landscape into seven major site types. All stems >9 cm at breast height 
(dbh) were measured and identified to the species level. All stems 1.0 - 9.0 cm dbh were counted 
and identified to the species level as saplings. Eight 1.0 m2 seedling/herbaceous plots were set up 
in each cardinal direction at four and eight meters from plot center. Within these 1.0 m2 plots all 
herbaceous plants were identified to the species level and a percent cover estimate was taken. 
Nonmetric multidimensional scaling found a typical central hardwood forest xeric to mesic gradient. 
Ten identifiable groups were delineated from overstory data; seedling, sapling and herbaceous 
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species data were subsequently related. Communities described were matched with TNC’s 
National Vegetation Classification System. 

227 SAUTERER, ROGER A. Jacksonville State University, Jacksonville, AL, 36265 
- Analysis of water and sediment of shorelines near residential developments of Logan 
Martin Lake, Alabama bv the FETAX developmental toxicity assay: research plan and 
preliminary results. 

Logan Martin Lake in Northeastern Alabama is one of several reservoirs of the Coosa River and 
is a popular recreational lake with extensive residential development. Because of PCB 
contamination, fertilizer and pesticide runoff, and hydrocarbon emissions from the heavy 
recreational boat traffic, the lake is under stress and the water quality is of concern. Water and 
sediment samples from three types of sites near residential developments are being analyzed 
seasonally for developmental toxicity using the Frog Embryo Teratogenesis Assay-Xenopus 
(FETAX), a standardized assay where early frog embryos are exposed to water samples or 
sediment extracts and scored for developmental abnormalities, growth inhibition, and fetal death 
compared to controls. The research plan and preliminary results will be discussed. 

228 BLAKE, JAMIE, TOM JONES, SEAN LOUDIN, MATT GANT, JOSH HAGGERTY 
AND JEFF SIMMONS. Alderson Broaddus College, Bradley, WV 25818 - 
Concentrations of selected metals in the Tyqart Valiev River Watershed. 

The upper section of Tygart Valley River is listed on West Virginia’s 303d list for violations of the 
iron, manganese, aluminum, and pH standards. The EPA is currently working on the Total 
Maximum Daily Load (TMDL) for this stream segment. To assist in the TMDL validation process, 
grab samples were collected near the mouths of tributaries and along the main channel. For this 
project, kicknet samples (FRAPIDS) were taken at the grab sample sites to compare traditional 
water quality parameters with benthic invertebrate data. The sites varied from mine impacted 
stream segments (iron =16 mg/L, sulfate=1056 mg/L, pH=2.05) to near pristine stream segments 
(iron=0 mg/L, sulfate=10 mg/L, pH=7.85). No benthic insects were present at the two most 
impacted sites. Taxon richness varied from 0 to 23 among the other sites. Benthic data show 
strong correlation to water quality data. One site is an outlier to this trend. That site is an AMD 
reclamation project where water quality is recovering but the benthic community has not. This 
project is the initial phase of a larger project defining the specific impacts of metals on benthic. 

229 CUDDY, C.\ W.B. WORTHEN1, D.C. HANEY1, T. BLUE1, C.B. ANDERSEN2, 
AND S. WHEELER3. ’Biology Dept., 2Earth and Environmental Sciences Dept., and 
3Chemistry Dept., Furman University, Greenville, SC 29613 - Human impact on the 
ecology of the Upper Enoree River. 

Industrial and agricultural pollution contaminate many watersheds. We conducted a 10-week 
survey of the Upper Enoree River located near Traveler’s Rest, SC, to determine if industrial and 
agricultural development has affected the aquatic ecology of this stream system. Impacted streams 
near the headwaters of the river had significantly higher levels of zinc, calcium and conductivity, 
and significantly lower levels of carbonates. There were also significantly lower abundance of fish 
and aquatic invertebrates at these sites. To determine the impact of the contaminants on the 
aquatic life, a transplant experiment was conducted. Notropis lutipinnis were collected from a 
control site in a nearby stream and transplanted into control and impacted sites. Survivorship at 
headwater sites was significantly lower than at downstream and control sites. The results from 
these experiments provide direct evidence of the negative effects of human activity on watershed 
health, and point out the need to improve conservation efforts of natural waters. 
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230 HORNER, A.1, A. MITCHUM 2 D.C. HANEY , 2W.B. WORTHEN , C.B. 
ANDERSEN3, AND A. AIKEN4. 1Centre College, Danville, KY 40422,2Biology Dept., 
3 Earth and Environmental Sciences Dept., and 4Chemistry Dept., Furman University, 
Greenville, SC 29613 - Biological and chemical description of Enoree River (SC) 
tributaries: Effects of land use patterns on the Upper Enoree, Beaverdam Creek, and 
Mountain Creek. 

We compared the chemistry and biology of three major tributaries of the Enoree River in upstate 
South Carolina: the Upper Enoree, Mountain Creek, and Beaverdam Creek. The Upper Enoree is 
affected by industrial point source pollution at its headwaters, while Mountain Creek and 
beaverdam Creek are relatively undisturbed and flow through residential areas. The Upper Enoree 
had higher salt concentrations (Na+, Ca2+, K\ Mg2+), conductivity, and alkalinity than the other 
streams. It also contained higher metal concentrations (zinc, aluminum, manganese) at its 
headwaters. These chemical patterns correlate with several biological descriptors. The Upper 
Enoree had significantly lower fish abundance and fish species richness than the other streams. 
However, this stream also had more species of mayflies, stoneflies, and caddisflies than the other 
streams, possibly in response to lower predatory fish abundance. The results of this research 
suggest that point-source pollution can have a significant impact on the water chemistry and biota 
of freshwater streams. 

231 CARVER, DANIEL A. and FRANK A. ROMANO, III. Dept, of Biology, Jacksonville 
State University, Jacksonville, AL - A Bioassessment of Choccolocco Creek. Alabama. 

A bioassessment of Choccolocco Creek, Alabama is being conducted from October 1998 to 
January 2000. This bioassessment includes a collection of the benthic macroinvertebrates, water 
quality monitoring, and habitat assessment. Choccolocco Creek is located in northeast Alabama 
originating in Cleburne County and flows southwesterly to its confluence with the Coosa River. Five 
stations were sampled seasonally for 15 months. EPA Rapid Bioassessment Protocols III are being 
followed with 200 organisms being randomly selected and identified to family level. Each of these 
sites has the potential to be affected by different types of non-point source pollution. A variety of 
indices for benthic communities will be performed to assess the health of the stream at each 
station. Preliminary results show that the headwaters site (Station 1) has the highest number of 
taxa (averaging 20.2). The number of taxa decreases as human impact increases downstream 
(Station 2 averaging 16.4, Station 3 averaging 16.4, and Station 4 averaging 14.6) and then starts 
to recover as the stream leaves the urbanized area (Station 5 averaging 17.0). This project is being 
funded by the Choccolocco Creek 319 Watershed Project. 

232 FREEMAN, PAUL AND MARK SCHORR. Dept, of Biological and Environmental 
Sciences, University of Tennessee at Chattanooga, Chattanooga, TN 37403 - Effects 
of watershed land use on benthic macroinvertebrate assemblages in Ridge and Valiev 
streams in Chattanooga, Tennessee. 

Indices of invertebrate assemblages within streams often reflect the surrounding land use. Benthic 
macroinvertebrate assemblages, water and habitat quality, and watershed land-use features were 
assessed at 20 sites in 5 Ridge and Valley streams in the Tennessee River system in the 
Chattanooga area, TN, May-June 1998. A total of 76 families of invertebrates was collected in 
qualitative samples from a variety of microhabitats. The number of insect families in the orders 
Ephemeroptera, Plecoptera, and Trichoptera (EPT) averaged 7.4 (SD = 3.7) and ranged from 3 to 
16 at the individual sites. Quantitative (Hess) sampling yielded a total of 22,613 invertebrates in 
79 samples from riffle habitats. Thirteen quantitative indices (total density; family richness; EPT 
family richness; proportions of EPT, dipterans, chironomids, oligochaetes, coleopterans, 
gastropods, and dominant families; ratios of EPT/chironomids and scrapers/filterers; and the North 
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Carolina Index) exhibited significant differences between sites within streams (P < 0.1; ANOVA). 
Portions of individual streams were quite degraded while other reaches supported “reference 
quality” assemblages of invertebrates. Significant correlations (P < 0.1) observed in this study 
underscore the negative effects of agricultural and urban land use on invertebrate assemblages 
and habitat quality in streams. 

233 MOLAVI, MEHDI, JACK W. GRUBAUGH AND SCOTT B. FFRANKLIN. Dept, of 
Biology, University of Memphis, Memphis, TN 38152 - Assessment of primary 
influencing factors on macroinvertebrate biotic integrity in a multi-impacted urban 
stream system. 

Urban stream systems are often characterized by multiple anthropogenic impacts that disrupt 
in-stream physical factors and subsequently diminish biotic integrity. Remediation and rehabilitation 
efforts of urban stream systems are often confounded by the inability to distinguish which physical 
factors exert the greatest effect on biotic integrity. We assessed physical parameters along a 
30-kilometer segment of Nonconnah Creek, a 4-5^ order, multi-impacted urban stream in Memphis, 
Tennessee. Focusing on benthic community composition, we determined biotic integrity at multiple 
locations throughout the stream segment. Using a multivariate approach to link physical 
characteristics to measures of biotic integrity, we determined that decreased stream width, 
absence of pool habitats, and the presence of man-made riffle habitats were significantly correlated 
to higher values of biotic integrity. These findings indicate that remediation and rehabilitation efforts 
for urban streams such as Nonconnah Creek should focus on promoting in-stream flow and the 
availability of stable stream habitats. 

234 TOMASEK, TERRY AND DONALD TARTER. Dept, of Biological Sciences, 
Marshall University, Huntington, WV 25755 - Preliminary results on the long-term 
impacts of multiple seam contour mining and valley fill on water guality and benthic 
macroinvertebrates in a West Virginia stream. 

Seam surface coal mining removes entire mountain peaks or sides. Excess rock and dirt is layered 
into nearby valleys thereby creating a post-mining terrain that is flat or gently rolling. Since the 
headwaters of many streams are located in these valleys, water quality is a central focus of the 
current debate in regards to this type of mining. Using rapid bioassessment protocols, this study 
compared historical (1987) benthic macroinvertebrate and water quality data with current (1998) 
data on five stations in an unnamed tributary in West Virginia. This tributary was impacted by 
overburden from multiple seam contour mining activities. After approximately four years, mining 
operations ceased and reclamation plans proceeded on the existing valley fill. Presently, water 
quality and erosion/sediment controls meet WVDEP standards. The following metrics improved 
after mining and reclamation activities: EPT (5 to 18), taxon richness (12 to 35), taxonomic orders 
(7 to 11), and species diversity (1.28 to 1.88). The average percent similarity between the historical 
sites (5) and current sites (5) was only 27.6. These preliminary results show that the benthic 
macroinvertebrates and water quality responded favorably after 11 years. 

235 MARSHALL, HAROLD G. Dept. Biological Sciences, Old Dominion University, 
Norfolk, VA 23529-0266 - Algal bloom producers and potential toxin producing 
phytoplankton species in Chesapeake Bay. 

Based on a long-term database, phytoplankton reported to be toxin producers have been identified 
in Chesapeake Bay and several of its major tributaries. These consist of diatoms, and 
dinoflagellates that have been noted in cyst or motile life cycle stages. Diatoms include several 
species of Pseudo-nitzschia and Amphora coffeaeformis. Numerous dinoflagellates are also in this 
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category, with representatives from the genera Dinophysis, Cochlodinium, Gyrodinium, Gonyaulax, 
Prorocentrum, and Pfiesteria. Of these, only Pfiesteria piscicida has been associated with recent 
fish kill events. Additional species derived from sediment cultures indicate several Pfiesteria-like 
species that are being investigated as potential toxin producers. Long term trends within these 
groups indicate regions within the Bay system where these populations are increasing. In addition, 
a variety of dinoflagellates are associated with extensive seasonal blooms (spring through fall) with 
their incidence also increasing within several river and Bay locations. There is evidence that the 
range of several of these bloom producers and potential toxin producers has increased within the 
Bay system. Supported in part by the Virginia Department of Environmental Quality. 

236 KOKOLIS, MICHELLE. Dept, of Biological Sciences, Old Dominion University, 
Norfolk, VA 23529 - The physical and chemical parameters effecting phytoplankton 
assemblages of an ephemeral sinkhole complex in southeast Virginia. 

The Grafton Ponds Natural Area is a 374 acre preserve in York County, Virginia, approximately 14 
miles north of the City of Newport News. The preserve contains over 40 ephemeral ponds. These 
ponds which are filled seasonally by precipitation and groundwater discharge, are typically wet from 
late fall through late spring or early summer. Pond size varies from 0.1 ha to 2 ha, and depths 
range from 4 cm to 3 meters. The first phase of this study was to examine the physical and 
chemical characteristics of several of these ponds, including pond size and depth, canopy 
openness, inundation period, water temperature, pH, and phosphate and ammonium 
concentrations. The second phase, which is currently in progress, is to examine the phytoplankton 
assemblages of the selected ponds, and correlate differences in the phytoplankton assemblages 
to the varying physical and chemical characteristics of the ponds. Preliminary analysis indicates 
Chlorophytes and Cyanobacteria as dominant groups, and Dinoflagellates and Diatoms as minor 
components. 

237 MUSCIO, CARA M. Old Dominion University, Dept, of Biological Sciences - 
Phytoplankton community structure in Lake Prince. Suffolk. VA, a preliminary report. 

Lake Prince is a reservoir lake that provides the region with drinking water, recreational boating, 
and fishing. The Virginia Department of Game and Inland Fisheries has an interest in the quantity 
and quality of phytoplankton production in the lake, especially regarding the health of fish 
populations. Another concern in this reservoir is oxygen availability, and aerators have been 
installed in the main body of the lake. A year long examination of the phytoplankton community 
structure is being conducted. Duplicate surface water samples are collected monthly from three 
stations, along with physical and chemical baseline data. Community structure and dominance are 
being examined with regard to the physical and chemical parameters, as well as seasonal climate 
changes. To date, cyanobacteria, chlorophytes, and cryptophyes are the dominant flora. Diatoms 
and dinoflagellates are sub-dominant populations. 

238 PETERSEN, RAYMOND L„ JACQUELINE NAGAWA, ANNICK VILMENAY, 
ANDREA FAUST, AND RICHARD M. DUFFIELD. Dept. Biology, Howard University, 
Washington, D.C. 20059 - An explanation for the absence of foreign mosquitoes in the 
leaves of Sarracenia purpurea L. 

Other than the species-specific mosquito Wyeomyia smithii (Coq.), there are few reports of 
mosquito larvae in the leaves of Sarracenia purpurea L. Percent survivorship of Aedes aegypti L. 
larvae in intact pitcher-plant leaves was compared to in vitro rearing. Survivorship of A. aegypti 
larvae in pitcher plant leaves was 2.3%, whereas in vitro survivorship was 34%. Based on these 
results, experiments were conducted to determine why so few A. aegypti survive in pitcher plant 
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leaves. Subsequent experiments revealed that 1.2% of A. aegypti larvae survive when raised in 
the presence of Metriocnemus knabi (Coq.) larvae, the species-specific midge associated with S. 
purpurea. When A. aegypti larvae were raised in pitcher-plant water in the absence of the midge 
larvae, survivorship was 94.2 %. Wyeomyia smithii larvae raised in the absence or presence of M. 
knabi larvae exhibited approximately 100% survivorship. Based on these findings, we suggest that 
the M. knabi larvae prevent other mosquito taxa from exploiting the resources of S. purpurea 
leaves, thereby maintaining it as an exclusive mosquito niche for W. smithii. 

329 KEELEY, M.T., J. J. ZACZEK, AND J. E. PREECE. Southern Illinois University, 
Carbondale. - Genetic and environmental influences on sap sugar concentrations of 
Acer saccharinum L. trees in southern Illinois. 

Variation in sap sugar content (SSC) among maple trees greatly influences economics of maple 
syrup production. Silver maple trees {Acer saccharinum L.) grow rapidly in sites that are unsuitable 
for sugar maple (Acer saccharum L.); if SSC is sufficiently high, silver maple sap may provide 
additional income for farmers. The objective of this research was to determine the relative 
contributions of tree genotype and environment to the variability of SSC in silver maple. SSC was 
measured in a 9 year-old silver maple plantation located in southern Illinois and planted as a 
randomized complete block design (4 blocks), with 15 provenances, and 6 clones per provenance. 
In the winter of 1999, 314 trees were tapped and SSC measured 4 times within the season. The 
SSC for individual clones ranged from 0.6% to 2.8%, with a mean of 1.4%. SSC differed among 
provenances (p > 0.001) and among individual clones within provenances (p > 0.001). Tree 
diameter at breast height (dbh) and SSC were positively correlated (r > 0.15). Provenance latitude, 
longitude, and elevation accounted for less than 3% of variation in SSC. Provenance and clone 
were important predictors of SSC. Differences among blocks indicate that environmental influences 
account for significant variability in SSC. 

240 MILLER, M.B., T.P. SPIRA, A.G. ABBOTT, D.W. TONKYN, S. RAJAPAKSE AND 
A. WESTMAN. Clemson University - Risks of gene escape via pollen from cultivated 
to wild strawberries (Fragaria spp.) 

Gene escape via hybridization with sexually compatible wild species is thought to be the primary 
risk of releasing genetically altered crops into the environment. This possibility is increased where 
populations of wild species grow in close proximity to their cultivated relatives. To test the potential 
for hybridization and the survival of hybrid plants, we hand pollinated wild strawberry (F. virginiana) 
pistillate plants with pollen from three non transgenic commercial varieties of strawberry (F. x 
ananassa) and compared them with wild/wild crosses by assessing fruit set, seed mass per fruit, 
germination rates and seedling survival. Pooling the data for three years, wild/wild crosses had a 
significantly higher fruit set than crop/wild crosses (75.1% vs. 52.2%). Although there was some 
variation between hybrids formed from different varieties of the cultivar, comparisons of seed mass 
per fruit, germination rates and seedling survival indicated no significant difference between 
wild/wild and crop/wild crosses. Overall, these data indicate that the performance of hybrids was 
similar to that of non-hybrids. The success of hybrids, as indicated in this study, would seem to 
enhance the risk of transgene escape into populations of wild strawberries. 

241 MILLER, GARY L. The University of North Carolina at Asheville - The Paramo - 
An equatorial alpine ecosystem. 

Paramo is a high elevation ecosystem found primarily in the Andes of northwest South America. 
Floristically it exhibits high endemism and is ecologically fragile. Large sectors are used for 
livestock grazing, crop production, fire wood production, and they are frequently burned. There are 
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interesting parallels to the high elevation grass balds of the southern Appalachians. Are they 
natural or man-made? This presentation will look at their current status, uses, plant adaptations 
and need for protection and conservation in the Andes of Ecuador. 

242 WEBBEKING, AMY L.1, SCOTT B. FRANKLIN1, AND JOHN C. KUPFER2. 'Dept, 
of Biology, University of Memphis, Memphis, TN 38152 and 2Dept.of Geography and 
Regional Development, University of Arizona, Tucson, AZ 85721 - The 
spatio-temporal variance of milpa vegetation recovery in Belize. 

In areas of slash and burn agriculture, demographic and socioeconomic pressures have resulted 
in an increase in the amount of area under cultivation and shortened (or nonexistent) fallow 
periods. Both of these factors have led to greater ratios of disturbed to total forested land across 
the landscape matrix. This study examined the effects of altered land-use practices on species 
composition and diversity in vegetative re-growth following slash and burn agriculture in the Orange 
Walk District of Belize, CA. Thirty-two milpas (slash and burn farms) were identified and 
categorized according to their age and distance from older forest. Four 2 m2 plots were randomly 
placed along each of three transects located within each milpa. Vegetation was classified and 
identified to genus level for woody vegetation and family level for herbaceous. Based on woody 
vegetation, milpas at distances > 100 m from older forest had significantly different species 
composition than milpas located < 100 m. In addition, ANOVA tests indicated significant differences 
in the Shannon-Weaver diversity indices between near and far milpas currently under cultivation. 
The data seem to indicate that the increased intensity of slash and burn agriculture is affecting the 
landscape-level distribution of plants. 

243 WHITE, DAVID A. AND CRAIG S. HOOD. Dept. Biological Sciences, Loyola 
University, New Orleans, LA 70118 - Patterns of plant species composition and 
environmental variables in deciduous forests and Mavan ruin sites in the Yucatan 
Peninsula, Mexico. 

Along a general transect of about 200km oriented northwest to southeast across the north-central 
Yucatan Peninsula, six forests and two Mayan ruin sites were sampled by quadrats (10m x 20m) 
for woody stems (3.0cm DBH. Also, at each quadrat five environmental parameters were 
measured: slope, soil depth, % surface rock, soil pH, and soil organic matter. 152 species were 
identified in the 132 quadrats. The forests had an average richness of 17 species whereas the ruins 
averaged 9 species. The mean total basal area of stems in the forest sites (20.7 m2/ha) was less 
than for the ruin sites (28.4 m2/ha). From the total 8289 stems tallied, the larger stems (DBH 
(10.0cm) were culled as the "overstory" community at each site. Using importance values of the 
overstory species DCA ordination of the quadrats clustered them according to site, with the forest 
quadrats separated from the ruin quadrats and the environmental variables correlated along 
specific axes. Patterns of forest woody vegetation in the Yucatan forests are associated with our 
environmental variables, but these patterns at the larger peninsular scale may be more strongly 
influenced by climate. 

244 HAMILTON, ROBERT IV.1 AND RICHARD M. DUFFIELD2. 'Dept. Ecology, 
Evolution, and Natural Resources, Rutgers University, New Brunswick, NJ 08901 and 
2Dept. Biology, Howard University, Washington, DC 20059 - Midge larvae increase in 
numbers in the absence of mosquito larvae in leaves of the purple pitcher plant. 
Sarracenia purpurea L. 

The contents of 546 leaves collected from eight geographically separated Sarracenia purpurea 
populations in the eastern United States were surveyed in order to characterize the invertebrate 
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community within leaves. More than 9200 invertebrate specimens, both living and dead, were 
recovered during this survey conducted between 11 March 1996 and 22 November 1996. Midge 
and mosquito larvae constituted 8194 of the specimens. Midge larvae were present at all collection 
sites on all sampling dates, while mosquitoes were completely absent from three sites. In sites 
where mosquitoes were absent the mean number of Diptera larvae remained the same due to 
increased densities of midges. It is probable that midge population sizes increased in response to 
food resources available in the absence of mosquitoes. This is important because previous reports 
stated that the two species do not compete and are likely commensals. 

245 STEWART, KEVIN D., RAYMOND L. PETERSEN, AND RICHARD M. DUFFIELD. 
Dept. Biology, Howard University, Washington, D.C. 20059 - Algal communities in 
Sarracenia purpurea L. leaves in the absence of midge and mosquito larvae. 

Natural populations of the purple pitcher plant, Sarracenia purpurea L. normally contain larvae of 
the two dipteran inquiline species, the mosquito, Wyeomyia smithii (Coq.) and the midge, 
Metriocnemus knabi (Coq.) While studying invertebrate communities inhabiting leaves of pitcher 
plants in the central eastern states, three populations were located that do not contain dipteran 
larva in their leaves. Each of the sites contains introduced populations of S. purpurea. Information 
on the introduction of the plants indicates that two of the sites are over fifty years old. Numbers of 
plants per site ranged between 100 plants to more than 1000 plants. Analysis of twenty-five leaves 
per population revealed the presence of algae in some of the samples. The dominant green alga 
was Chlamydomonas sp. Densities in some leaves were high enough so that the fluid content 
appeared green. Also present were filamentous algae and diatoms. Many of the samples from one 
of the sites collected during May, 1999, contained mats of cyanobactera. Mosquito larvae are 
filter-feeders and remove small microorganisms including Chlamydomonas. In contrast, the midge 
larvae feed on the solid matter in the bottom of the pitcher plant leaves. In the absence of the two 
inquilines, the densities of photosynthetic microorganism increase dramatically. 

246 OVERSHON, STACY L. AND DR. SAFAA AL-HAMDANI. Jacksonville State 
University, Jacksonville, Al - The influence of selected copper concentrations on 
Salvinia growth, photosynthesis, and carbohydrate accumulation. 

This study was designed to evaluate selected physiological responses of Salvinia minima to copper 
(Cu) concentrations of 1.0, 2.0, 2.5, and 3.0 mg/I. After 14 days of exposure to the Cu 
concentrations, Salvinia growth increased slightly at 1.0 mg/I followed by a gradual decrease as 
the Cu concentration increased. However, C02 assimilation was decreased as the Cu 
concentration increased in the growth media. This decrease in photosynthesis coincided with a 
similar decrease in photosynthetic pigments. Soluble sugar, starch, and total nonstructural 
carbohydrate were significantly higher at Cu concentrations of 2.5-3.0 mg/I, whereas carbohydrate 
concentrations were similar to that of the control. Salvinia uptake of Cu significantly increased with 
the increase of Cu concentrations in the growth media. 

247 CRADDOCK, J. HILL AND JOCELYN DEGUZMAN. Department of Biological and 
Environmental Sciences, The University of Tennessee at Chattanooga, 615 McCallie 
Avenue, Chattanooga, TN 37403 - The fleshy fungi of the Lula Lake Land Trust. 

A survey of the macroscopic fungi of the Lula Lake Land Trust has yielded fruiting bodies of more 
than 50 species of mushrooms distributed among more than 20 families of Basidiomycota. The 
collection site is limited to approximately one acre of an experimental hybrid chestnut orchard in 
an open Oak-Hickory-Pine woods near Lula Lake, on Lookout Mountain, Georgia, elevation 600 
m above sea level. The purpose of the study is to provide baseline information on the fungal 
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populations in an area targeted for American chestnut restoration. The most well represented 
families are the Boletaceae (11 species identified, including some choice edibles) and Amanitaceae 
(eight species identified) followed by Tricholomataceae, Russulaceae and Polyporaceae. 

248 WELLS, CAROLYN L. AND MASSIMO PIGLIUCCI. The University of Tennessee, 
Knoxville, TN - An examination of the adaptive significance of heterophvllv in 
Proserpinaca (Haloraqaceae). 

The striking variability in the submerged, floating and aerial leaves of aquatic plants (heterophylly) 
is considered a paradigmatic example of adaptive phenotypic plasticity. Developmental and 
physiological research has thoroughly characterized the responses of several heterophyllous taxa 
to myriad environmental factors. Yet there exist few studies addressing this trait in natural 
populations, and still fewer have utilized a comparative approach with closely related taxa. We 
present an evaluation of the adaptive significance of heterophylly in three sympatric species of 
Proserpinaca, whose members exhibit marked variation in the degree of heterophylly expressed. 
We investigated the relationship between heterophylly and components of plant fitness over two 
field seasons: during the first year, heterophylly exhibited a moderate influence upon biomass but 
negligible effect upon sexual reproduction. In addition, the relationship between these traits 
appeared indicative of a moderate cost to plasticity rather than a benefit, a finding which questions 
the expectation that plasticity in leaf morphology is adaptive in semi-aquatic plant taxa. These 
trends will be discussed in conjunction with results from the second field season, as well as a 
manipulative experiment designed to further assess the adaptive significance of, and genetic 
variation for, plasticity to hydroperiod in these species. 

249 MCFADDEN, A. AND JULIAN P.S. SMITH III. Department of Biology, Winthrop 
University, Rock Hill, S.C. - Correlative microscopy of the Kombucha consortium: 
Spatial arranqment of cells and cellulose. 

The Kombucha “mushroom” is a microbial biofilm cultured on the surface of sugared tea; both it 
and the resulting brew of microbial metabolites are reputed to have a wide variety of palliative 
effects when consumed. Structurally, the consortium comprises a mat of cellulose microfibrils 
produced by Acetobacter xylinunr, the mat is subsequently colonized by other microorganisms, 
typically yeasts. Kombucha were fixed for scanning electron microscopy (SEM) at sequential 
stages of development. Excised portions were vibratome-sectioned perpendicular to the surface 
of the mat. Cellular arrangement was examined by laser-scanning confocal microscopy. The same 
sections were then critical-point-dried and studied by SEM to determine the arrangement of 
cellulose fibrils. Our findings verify those of previous workers with few exceptions. However, 
cellulose microfibrils were arranged in prominent “Bouligand” patterns in portions of young mats, 
and were disordered in older mats. The latter observation is surprising, as a “Bouligand” 
arrangement is common in the fiber-skeletons of invertebrates (arthropod cuticle, worm basement 
membranes), but not heretofore reported in microbial mats. It therefore could represent a novel 
morphogenetic response by Acetobacter for holding a young mat together when it is comparatively 
thin, or alternatively, could possibly be generated by mechanical manipulation of the mat during 
processing for microscopy. We are presently testing these hypotheses. 

250 SAFFORE, LATEEF Y.. AND CHARLES C. SOMERVILLE. Department of 
Biological Sciences, Marshall University - Comparing metabolic and genotypic 
methods for differentiating strains of Escherichia coli. 

Fecal contamination of surface waters is a problem of great concern in West Virginia. Addressing 
the problem begins by identifying the source(s) of sewage runoff. Source identification, in turn, 
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requires isolating indicator bacteria from contaminated water and matching them to identical 
bacteria recovered from suspected sources. Since coliforms are the most commonly used 
indicators of fecal contamination, we tested both metabolic and genotypic methods for 
“fingerprinting” strains of Escherichia coli. Water samples were collected from several sites near 
Huntington, WV, plated directly on Eosin Methylene Blue (EMB) Agar (Difco Labs) and incubated 
at 37° C overnight. Colonies that displayed a green metallic sheen on EMB (presumptive E. coli) 
were isolated for further study. Isolates were identified using a standardized 95-substrate metabolic 
profile (Biolog GN-MicroPlate). Verified cultures of E. coli were further characterized using Biolog 
ES-MicroPlates, whole- chromosome restriction fragment length polymorphisms (RFLPs), and 
RFLPs generated from partial 16S rRNA amplicons. Metabolic profiles were too variable to reliably 
distinguish E. coli strains. 

251 SAADAT, MEHRDAD AND J. D. HENDRIX. Kennesaw State University - . 
Automated counting of microbial colonies on rehvdratable film media. 

BioCount® is a computer-based digital counting system for enumerating microbial colonies in petri 
dishes. In this study, we tested the accuracy and precision of the BioCount system in the 
enumeration of colonies grown on rehydratable films (PetriFilm®). Mixed cultures containing 
Bacillus subtilis, Escherichia coli, Staphylococcus aureus, and Enterococcus faecalis were serially 
diluted (final colony counts between 500 and 800 colonies) and plated on total aerobic Petrifilm 
media. The films were incubated for 24 hr at 35°C. Films were counted by manual counting and 
automated BioCount methods, with no significant difference between the counts. 

252 ELBERT, LESLIE JOY AND J. D. HENDRIX. Kennesaw State University - 
Determination of the minimum time incubation time for the detection of colonies on 
rehvdratable film media by automated digital counting. 

We determined the minimum incubation time needed to detect colonies of Escherichia coli on 
rehydratable films (PetriFilm®), using the BioCount®automated colony counting system. Cultures 
of Escherichia coli were serially diluted (final colony counts between 50 and 150 colonies) and 
plated on total aerobic Petrifilm media. The films were incubated at 35°C for times ranging between 
6 and 48 hr. Colonies could be detected by automated counting after 12 hr of incubation, with no 
significant difference between 12 hr films and films incubated for longer times. We are currently 
working to optimize the digital parameters of the automated counting system in order to reduce the 
incubation time. 

253 AL-DUJAILI, JAMEEL. Louisiana State University at Eunice - Survey for the 
presence of £. coli 0157:H7 in Cajun meat and meat products in the Southwest 
Louisiana area. 

Escherichia coli 0157.H7 is a recognized as a significant food-borne pathogen that can cause 
hemorragic ulcerative colitis and hemolytic uremic syndrome. E. coli 0157:H7 associated with 34 
reported food-borne outbreaks between 1982 and 1993 in the United State has become recognized 
as a potentially lethal food-borne pathogen. A total of 50 food samples were purchased from retail 
establishments located in the Southwestern Louisiana area. All samples were fresh, uncooked, and 
on display for consumer selection. The samples consisted of the following: Pork and pork products, 
turkey and turkey products, meat and meat products, ground beef and calf liver. The result of this 
study showed that 24 samples of 50 were positive for total coliforms. Only 8 of the 24 were positive 
for E. coli 0157:H7 by using sorbital MacConky agar and agglutinated with the anti0157 serum. 
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254 NAYDUCH, DANA1, FRED J. STUTZENBERGER ,2 AND GAYLE PITTMAN 
NOBLET1. 1Dept. of Biological Sciences and Department of Microbiology and 
Molecular Medicine, Clemson University, Clemson, South Carolina 29634-0326 - 
Isolation of Aeromonas caviae from houseflies and environmental substrates bv culture 
and the polymerase chain reaction (PCR). 

Aeromonas caviae is known to cause diarrheal illness (watery, bloody stools) in humans, 
particularly infants. This bacterium commonly occurs in aquatic, soil, and fecal samples, but often 
escapes detection by clinical laboratories. The suspected route of transmission is fecal/oral. 
Coprophagic flies (e.g., houseflies) have been implicated as agents in the spread of numerous 
gastrointestinal pathogens. In the current study, culture and PCR methods were used to 
isolate/identify A. caviae from houseflies collected from Clemson University area livestock farms 
(chicken, pig, horse, dairy). At least 3 biochemically distinct strains of A. caviae were isolated. 
Additionally, PCR using Aeromonas genus-specific primers amplified A. caviae DNA from whole 
fly extract without prior culturing. Two primer sets (A1/A2; Gen1/A2) derived from the Aeromonas 
16S rRNA gene amplified -800 and -550 bp from houseflies and positive control cultures. RFLP 
and sequence analysis confirmed that the amplicon was from the 16S rRNA gene of A. caviae. 
Prevalence of A. cav/ae-positive houseflies ranged from 80-100% by PCR in contrast to 30-40% 
by culture. Animal feces, bedding and feed also tested positive for A. caviae, but water samples 
did not. The role of houseflies as either transport/mechanical hosts or true vectors for A. caviae is 
currently being investigated. 

255 FOX, MELISSA D., LATEEF Y. SAFFORE AND CHARLES C. SOMERVILLE. 
Department of Biological Sciences, Marshall University, Huntington, VW 25755 - 
Antimicrobial activity of medicinal plants. 

Aqueous extracts of selected medicinal plants were tested for their ability to inhibit the growth of 
Escherichia coli, Pseudomonas aeruginosa, Salmonella enteriditis, Serratia marcescens, Shigella 
dysenteriae, Staphylococcus aureus, Streptococcus pyogenes, Vibrio parahaemolyticus, and 
Candida albicans. Overnight cultures of the test organisms in Trypticase Soy Broth (TSB) were 
swabbed onto Trypticase Soy Agar (TSA) in order to obtain confluent lawns of growth. Small wells 
(9 mm) were aseptically cut in the agar, plant extracts (75 I) were placed in each well, and the 
plates were incubated overnight at 37°C. Inhibition of microbial growth in the vicinity of a plant 
extract served as a preliminary indication of antimicrobial activity. Minimum inhibitory concentration 
(MIC) and minimum lethal concentration (MLC) tests were used to quantify the extent of inhibition. 
Of sixteen plants tested, the extracts of bladderwrack (Fucus vesiculosus), garlic (Allium sativum), 
ginger (Zingiber officinale), fenugreek (Trigonella foenum- graecum), peppermint (Mentha piperita), 
and red rasberry (Rubus idaeus) had demonstrable activity against one or more of the test 
microbes. The results indicate that these medicinal plants produce water-soluble compounds that 
inhibit microbial growth. This type of information is particularly valuable in light of the increasing 
incidence of pathogenic microbes that are resistant to commercial antibiotics. 

256 HOWERTON, KRISTEN B„ AND HENRY G. SPRATT, Jr. Dept, of Biological and 
Environmental Sciences, University of Tennessee, Chattanooga, TN 37403 - The 
effects of commonly used non-crop herbicides on microbial lianocellulose 
mineralization in forest surface soils. 

Effects of the herbicides, Krenite, Velpar, Plateau, and Roundup, on microbial lignocellulose 
mineralization were investigated using surface soils from the Tennessee River gorge, near 
Chattanooga, Tennessee. Soils were placed in 40-1 glass mesocosms in the lab. Herbicides were 
added (to triplicate mesocosms) according to manufacturer’s recommendations. Soil total C and 
N were determined by elemental analysis. Rates of microbial mineralization of uniformly 
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radiolabeled (14C) lignocellulose (Quercus alba) were determined for soils both immediately and 
four weeks after herbicide addition. Soil C was significantly reduced in all four treatments (ranging 
from -4 % [p=0.038], Velpar, to -27% [p=0.011], Kreinite). Soil N increased in the Plateau, Velpar, 
and Roundup treatments (+240% [p=0.004], +54% [p=0.003], and +37% [p=0.012], respectively). 
No significant changes in rates of lignin mineralization were observed. Cellulose mineralization, 
however, was significantly enhanced immediately after herbicide addition in the Krenite, Velpar, 
and Roundup treatments (+35%, [p=0.01], +46% [p=0.004], and +54% [p=0.028], respectively). 
After four weeks of incubation, cellulose mineralization was greater than controls for the Krenite 
and Roundup treatments (+24% [p=0.01] and +52% [p=0.002]). This study suggests that herbicide 
addition to forest soils can affect the microbial communities that mineralize cellulose, potentially 
effecting community structure. 

257 SPRATT, H G., Jr. Dept, of Biological and Environmental Sciences, University of 
Tennessee, Chattanooga, TN 37403 - The importance of K and Mg leaching to soil 
microbial communities from disturbed forest A-horizon soils. 

Transformations of C, S, K, and Mg and microbial activity were determined for A-horizon soils from 
12 permanent plots located in southeastern Missouri from May 1995 to June 1999. The 
disturbance, clear-cutting (C-C), occurred on one-third of the plots in 1996. Total C and S were 
determined by elemental analysis, and exchangeable K and Mg were determined using AA. 
Mineralization of 14C-lignocellulose, and microbial transformations of 35S-sulfate were used as 
measures of microbial activity. Total S, exchangeable K and Mg all decreased in C-C soils 
compared with controls in Dec. 1998 (by 40%, 250%, and 20%, respectively). Compared with 
control soils, cellulose mineralization increased nearly 3-fold, while lignin mineralization declined 
on most sample dates post-harvest (maximum reduction, 33-fold). Microbial organic S production 
was nearly 55% lower post-harvest. In short-term in vitro experiments, the addition of Mg and K 
to C-C soils (to levels approximating control soils) resulted in increased microbial organic S 
production and lignin mineralization (by 70%, and 35 fold, respectively). These data suggest that 
by 3y post disturbance, loss of organic matter, including organic S, resulted in leaching of Mg and 
K to levels limiting to microbial activity in the A-horizon soils studied, potentially affecting microbial 
community structure. 

258 CAYTON, JEREMY AND CHARLES C. SOMERVILLE. Department of Biological 
Sciences, Marshall University, Huntington. WV 25755 - Bacterial biodiversity in the 
Ohio River, 

This study was designed to provide an exhaustive description of both cultivable and non-cultivable 
bacterial strains in a sample of Ohio River water. River water was diluted in minimal salts broth 
(MSB) and plated on R2A agar (Difco). A total of 374 colonies were described and transferred to 
R2A-glycerol broth for storage. The colonies were organized into 56 groups based on colony 
morphology. A representative strain was selected from one morphology group, and a variable 
region within the 16S rRNA gene was amplified by PCR_. The amplicon was labeled with 
digoxigenin-dUTP (Boehringer- Mannheim), and hybridized at high stringency to colony blots of all 
374 isolates. Colonies that hybridized to the labeled amplicon were placed within a single 
hybridization group. The procedure was repeated with non-hybridizing isolates until all organisms 
were placed in hybridization groups. Concurrently, total nucleic acids were isolated from river 
water, and the variable 16S rDNA region was amplified. Amplification products were cloned to 
create a library of 16S rDNA fragments from both cultivable and non-cultivable cells. Hybridization 
with cultivable probes is being used to screen the site library. Non-hybridizing clones represent 
uncultivated organisms, and their inserts will be sequenced to determine the identities of 
non-cultivable cells. 
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259 BACCHUS, SYDNEY T. Institute of Ecology, University of Georgia, Athens, GA 
30602-2202, sbacchus@arches.uga.edu - Addressing the impact of groundwater 
mining on environmental conservation. 

Significant reductions in numbers and species of reptiles, amphibians and other animals utilizing 
wetlands have been documented in areas associated with wellfields in the southeastern Coastal 
Plain (SCP). Adverse impacts appear to be associated with depletion of lower levels of the food 
chain, and conversion/loss of habitat. The primary source of water for municipal, industrial, 
agricultural and rural residential use in the SCP is the Floridan aquifer system. This regional karst 
aquifer extends throughout Florida and parts of Georgia, South Carolina, and Alabama. Evidence 
suggests that private and public (federal, state, regional, and local) “preservation” lands are 
experiencing serious adverse impacts due to groundwater mining in this region. Unfortunately, the 
people responsible for maintaining these natural resources have limited awareness of this problem 
and limited alternatives available for detecting, monitoring, and predicting problem areas. Recently, 
a method was developed using a hydroecological indicator and NIR reflectance for detecting areas 
with significant perturbations from groundwater mining. This methodology provides both a highly 
technical and a rapid, simple approach for addressing this resource conservation problem. 
Successful conservation of natural resources in the future depends on increasing public awareness 
of this problem and tangible tools available for resolving the problem. 

260 NICHOLS, BECKY1, CHARLES PARKER2, AND KEITH LANGDON1. 'National 
Park Service, Great Smoky Mountains National Park, Gatlinburg, TN 37738 and 2U.S. 
Geological Survey-Biological Resources Div., Great Smokies Field Station, Gatlinburg, 
TN 37738 - Discovering the diversity of life in Great Smoky Mountains National Park. 

Great Smoky Mountains National Park comprises more than 210,000 hectares of rugged, heavily 
forested mountains in the southern Appalachian range. The floral and faunal communities in the 
Park are some of the richest and most diverse in the temperate world; however, fewer than 10,000 
of an estimated 100,000 species in the Park are known. Gaining a better understanding of natural 
communities, species distributions, and interactions will provide a critical knowledge base for 
responding to threats that these resources face, and the need for this type of information, in part, 
has led to the inception of an All Taxa Biodiversity Inventory (ATBI). This effort, which is the first 
of its kind, will attempt to inventory every species of life found within the Park, estimate relative 
abundances, plot distributions, and document species, community, and habitat associations. 
Products will include web pages, interactive keys, reference specimens, and protocols applicable 
to other natural areas. This project will have many benefits, such as the improvement of Park 
resource management, tremendous educational opportunities, and hopefully a renewed interest 
in the field of taxonomy, to name a few. The first pilot field season (1999) has been successful, and 
has inspired considerable public interest and press exposure. 

261 PETERS, JEFFREY L. AND GWENDA L. BREWER. Dept. Biology, Frostburg 
State University, Frostburg, MD 21532 - Observations of Andean teal \Anas flavirostris 
(=andium) andium]\n southern Ecuador. 

Andean Teal, a small duck found above 3000 m in the Andes of Colombia and Ecuador, is 
considered to be a near-threatened subspecies of waterfowl. Limited information is available on 
the natural history and behavior of this subspecies, and the current status of populations is not 
known. To begin to better understand this species, a preliminary study was carried out on Andean 
Teal in Cajas National Park in southwestern Ecuador. Birds were observed during the breeding 
season (December-January 1998-99, January 1997-98) and over 110 lakes within the park were 
surveyed in 1999 for teal abundance and habitat associations. We estimate that approximately 
98-148 adults were present in the 23km2 area surveyed. From one to 13 adult teal were noted at 
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any one time on a lake, and most birds were in pairs. Andean Teal appeared to use a variety of 
feeding methods, including up-ending, surface-feeding, filtering mud, and diving (three individuals). 
Males were present with females and broods in 8 of 9 broods, and some males were vigilant and 
provided brood defense. Further information on this subspecies is needed to better interpret these 
observations and recommend strategies to improve its conservation status. 

262 AUGENFELD, KIMBERLY1, SCOTT B. FRANKLIN1 AND DAVID H. SNYDER2, 
department of Biology, University of Memphis, Memphis, TN 38152 and 2Austin Peay 
State University, Clarksville, TN 37044 - Shelterwood logging effects on breeding bird 
communities in an upland hardwood forest twelve years after treatment. 

We studied the effects of shelterwood logging on the abundance, richness and diversity of breeding 
bird communities in an upland hardwood forest at Land Between the Lakes (LBL), Kentucky and 
Tennessee. One year before and two years after shelterwood logging, Snyder sampled breeding 
bird communities (1987-1989) and forest vegetation structure (1987-1988) at LBL. We surveyed 
five of his 18-30 ha sites in 1999. A point-count method was used in which stations were censused 
for 10 minutes. Vegetation structure was measured at alternate stations. Treatment sites were 
replicated four times and control sites (>40 years since logging) three times. We examined diversity 
indices for each foraging guild. The ground gleaning guild in uncut sites had significantly greater 
richness, evenness and diversity in 1999. Also, in 1999, we detected a significant difference in bird 
community composition between logged and uncut sites. Forest structure variables were not 
significantly different between logged and control sites, except in the case of midstory canopy. 
Treatment sites had significantly more midstory canopy in 1999 than did control sites. The effects 
of logging on bird communities warrant further investigation. 

263 RADENBAUGH, TODD A. Canadian Plains Research Center, University of 
Regina, Regina, SK - Breeding bird guilds as indicators of agricultural induced 
functional change on the northern Prairies. 

Since the early 1900s, humans have altered the northern Prairies and significantly changed 
ecosystem structure from a grassland (over 80 % cover in 1880s) to a cropland (presently over 
60% cover) dominated system. The broad-scale impacts of agriculture to ecosystem level functions 
are investigated by examining breeding bird guilds. Analysis of breeding bird guilds over the past 
100 years indicates that the introduction of agriculture has altered ecosystem level functions on 
the northern Prairies through the reallocation of energy, space, and habitat away from native 
systems. Thus, humans have become a major functional component of this prairie ecosystem. One 
major change is the creation of new ecospace that is altering broad-scale biotic interactions, as 
measured by the responses of bird guilds. Moreover, the creation of new ecospace on the northern 
prairies has increased both the richness and diversity of breeding bird populations. Thus, 
biodiversity measurements alone may not be good indicators of an ecosystem’s integrity. 

264 DICKINSON, M. R. Dept. Biological & Environmental Sciences, University of 
Tennessee at Chattanooga, Chattanooga, TN 37408 - Effects of suburban 
development on small mammal faunas in southeastern Tennessee. 

A study was conducted to test for effects of urbanization on small mammal abundance and 
diversity. Comparable 1.280 ha mixed hardwood forest study sites were chosen in the Big Ridge 
area of Chattanooga, TN - one protected site and one urbanized site. Five randomly selected 0.16 
ha plots from each site were sampled daily for 14 days. Each plot contained 20 live traps baited 
with sunflower seed. A paired t-test indicated relative abundance was higher (p=0.10) in the 
urbanized forest than the protected one. Correlation analyses of the percentage of artificial 
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structures, low-lying woody herbaceous ground cover, coarse woody debris, and extent of erosion 
are being conducted in order to explain the difference in relative abundance between the two sites. 

265 WYKLE, JENNIFER, MARY ETTA HIGHT, AND NATHAN BELUE. Department 
of Biology, Marshall University, Huntington, WV 25755 - Winter diet of the covote. 
Canis latrans. in West Virginia. 

Since the coyote is a relatively new predator to the fauna of West Virginia, a preliminary study on 
the diet of the coyote was conducted. Twenty-four coyote stomachs, taken from various locations 
in West Virginia primarily during the winter months of November through January, were examined. 
The contents were washed, dried, and identified using reference specimens. White-tailed deer 
occurred in 83.3 percent of stomachs taken from West Virginia coyotes. Approximately 72 percent 
of the deer remains were determined to be carrion. Plant matter had the second highest occurrence 
in coyote stomachs with 79 percent. Coyote, small mammal, sheep, gray fox, raccoon, bird, and 
crayfish remains, along with man-made objects, were found in small amounts in the stomachs as 
well. 

266 BICKFORD, NATE AND R.N. HENSON. Appalachian State University - Survey 
of gastrointestinal helminths of small mammals in Watauga County, N.C., and host 
behavioral characteristics which may favor helminth populations. 

Three hundred and four small mammals from different localities were surveyed for intestinal 
helminths (Cestodea, Trematodea, and Nematodea) from August 1997 to August 1998 in Watauga 
County, North Carolina. Mammals were trapped for a year in different microhabitats - mowed 
grasslands, non mowed grasslands, and wooded areas. Changes in the frequency and distribution 
of helminth populations due to time of year, and host species were observed. Mammal surveyed 
included Peromyscus maniculatus, Peromyscus leucopus, Blarina brevicauda, Sigmodon hispidus, 
Synaptomys cooperi, Microtus pennsylvanicus, Napaezapus insignis, and Neotoma magister. 
Cestode included Mesocestoides corti, which was found only in Peromyscus maniculatus, and 
Hymenolepis anthocephalus, which was found only in Blarina brevicauda\ The trematodes 
Panopistus pricei and Brachylaima thompsoni were found only in Blarina brevicauda. Of the three 
species of nematodes Trichostrongylus sigmodontis was found only in Sigmodon hispidus, 
Trichostrongyius sp. found only in Blarina brevicauda, and Rictularrid sp. was found in Peromyscus 
maniculatus, Peromyscus leucopus, Microtus pennsylvanicus, and Neotoma magister. Feeding 
behavior can have a large impact on parasite loads. Social interaction can also have a great impact 
on parasite loads. 

267 DUNLAP-LEHTILA, AIMEE, JERRY O. WOLFF, STEPHEN G. MECH, AND 
KAREN E. HODGES. Dept. Biology, University of Memphis, Memphis, TN 38152 - 
Multi-male mating in the female prairie vole, Mircrotus ochroaaster. testing of 
alternative hypotheses. 

We conducted an experiment with prairie voles, Microtus ochrogaster, to discern between two 
alternative hypotheses for the advantages of multi-male mating (MMM) in females mammals: (1) 
that MMM increases the chances of insemination and increases litter size; and (2) that multiple 
copulations, rather than multiple partners affects litter size and the probability of insemination. 
Female prairie voles were given a choice of three males, each of which was tethered, in a separate 
chamber of a 3-chamber apparatus. We recorded number of copulations, male(s) involved, and 
timing and sequence of matings. Preliminary results suggest that litter size and probability of 
insemination are not significantly different for females who mated with one or multiple males. We 
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discuss our results with respect to alternative hypotheses for the adaptive significance of MMM in 

female mammals. 

268 ALADDIN, RANDA K. AND RAYBURN, JAMES R. Dept, of Biology, Jacksonville 
State University, Jacksonville, AL 36265 - Aluminum’s toxicity on shrimp and frog 

embryos. 

The purpose of this study is to determine aluminum’s toxicity on the development of frog and 
shrimp embryos. Aluminum is an element, which is present in small amounts in mammalian 
tissues. Its presence may be involved in a number of diseases including encephalopathy, 
osteomalacia, and anemia; and its effects are currently seen in agriculture and fresh waters 
acidified by acid rain. The teratogenic potential of aluminum, on Xenopus laevis, was assessed with 
Fetax (Frog Embryo teratogenesis Assay—Xenopus), a standardized developmental toxicity assay. 
Exposure groups were maintained using a 24-hour static renewal system. Embryo survival was 
recorded daily and malformations assessed at the end of 4 days. Shrimp embryo survival was 
monitored every 24-hours, for 12 days, in a 24 well plate. This experiment was conducted in a 
solution of 20-ppt sea salt. Preliminary results, complied from both organisms, indicate that embryo 
mortality ranges in the concentration of 10-30 mg/L. Toxicology studies are important in 
understanding how and what effect materials, found within our environment, have on the 
developing embryo. In the future, our study will show that aluminum effects the development of two 
aquatic organisms. 

269 PENDERGRASS, DARRYL AND JAMES RAYBURN. Biology Dept., Jacksonville 
State University, Jacksonville, AL - The effects of nitrogen compounds on the early 
development of Xenopus laevis. 

Nitrate and ammonia may pose a significant threat to amphibian populations by producing a toxic 
effect during early development. The worlds reliance on nitrogen based fertilizers has lead to 
concern about the increasing levels of nitrate and nitrite that are being found in surface and ground 
water through out the world. The recent possible decline in world wide amphibian populations has 
lead some to present pollution as a causal hypothesis. Although there has been much toxicological 
work on nitrate and ammonia’s effect upon humans, not much is known about its possible effects 
upon developing amphibian embryos. Amphibian physiology and natural history may make them 
more susceptible to the effects of water born pollution. Frog Embryo Teratogenesis Assay -Xenopus 
(FETAX) was used in this study to determine the possible teratogenic effects of nitrate and 
ammonia on early amphibian development. Early stage Xenopus embryos were exposed to KN03, 
NH3 N03, KCI, and NH4CI during 96 hours of development. The Lethal Concentration 50% (LC50) 
and Malformation 50% (EC50) were determined for all of the compounds listed above. This study 
was done to try to help determine the possible effects of agricultural runoff on developing 
amphibian embryos. 

270 RAYBURN JAMES R. AND DARRYL PENDERGRASS. Jacksonville State 
University - A preliminary comparison of grass shrimp developmental toxicity assay 
to the frog embryo teratogenesis assav-Xenopus (FETAX). 

Recently there have been numerous studies evaluating the feasibility of using grass shrimp 
embryos to determine the developmental toxicity of materials in an estuarine environment. These 
studies have shown promise compared to other bioassays, however no direct comparisons in the 
same laboratory have been made. Two metals were chosen to compare these assays because 
they are known direct acting toxicants. Copper and chromium were two of the metals chosen. 
Metals were also chosen because they are easy to measure in solution using a flame atomic 
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absorption spectrophotometer. The frog embryo test is a 96-hour test while the shrimp test is either 
a 96-hour or 12-day test. The advantage of the shrimp assay is that it is usable of a wide range of 
salinities while the frog assay requires fresh water. It is well known that salinity alters the toxicity 
of many chemicals. FETAX is an in vitro assay system that has been well tested. By comparing 
information from both shrimp and frog embryos in the same laboratory, we will show the similarities 
and differences in the two assays. Although there are significant differences between the frog 
embryo and shrimp embryo assays both appear useful in assessing metal toxicity. 

271 WOLFE, ANDREA H. AND JAMES FRAYBURN. Biology Dept., Jacksonville State 
University, Jacksonville, AL - Use of FETAX to determine teratogenic effects of 
Meclizine. 

Meclizine, an antihistamine used to treat nausea and vomiting, has proved to be a potent teratogen 
in rats; causing abnormalities such as, cleft palate, small mouth, short limbs, receded lower jaw, 
and uncalcified vertebral bodies in rat offspring. Frog Embryo Teratogenesis Assay-Xenopus 
(FETAX) has been proposed as an indicator of potential human teratogenic hazards; so we chose 
to use FETAX to determine the developmental toxicity of meclizine for further validation of the 
assay. This project involved the exposure of meclizine to the early life stages of Xenopus laevis, 
a South African clawed frog. An estimate of the lethal concentration to cause 50% death (LC50) 
was approximately 8.4. In addition to the LC50 an estimate of the concentration to induce 50% 
malformation (EC50) was approximately 5.4. These endpoints can be used to determine the 
relative teratogenicity of chemicals. FETAX embryos were tested with concentrations of meclizine 
ranging from 1 mg/L to 150 mg/L. The approximate teratogenic index for meclizine was around 1.5. 

272 HERR, J. M., JR., RAJENDRA MARATHE, RADHAMANI ANANDALAKSHMI, 
AND VICKI B. VANCE. Dept. Biological Sciences, University of South Carolina, 
Columbia, SC 29208 - The development of stem tumors in two transgenic Nicotiana 
tabacum lines that express a viral suppressor of gene silencing. 

The stem vascular cylinder of Nicotiana tabacum is an amphiphloic eustele with large unilacunar 
nodes. Secondary growth occurs early to produce an unbroken cylinder of secondary xylem, a 
narrow cambial zone, and external secondary phloem. Except for two peripheral layers of angular 
collenchyma, the cortex is composed of large, vacuolate parenchyma cells. The external primary 
phloem is crushed by secondary growth. Internal primary phloem persists in bundles around the 
parenchymatous pith. The vessel elements have reticulate to pitted secondary walls, steeply 
angled end walls, and simple perforations. In each of two transgenic lines of similar origin, the 
basal portion of the stem acquires a tumor-like form as a consequence of anomalous growth and 
development. The quantity of vascular tissue is markedly reduced, while the amount of 
parenchyma tissue increases. Although the structure of all cell types remains unaltered, normal 
differentiation in the vertical and horizontal planes is severely altered. Few vascular elements are 
oriented in the vertical plane to connect with elements in the stem above the tumor. Most vascular 
tissue differentiates in randomly distributed, short, horizontal strands that extend around the 
circumference and end blindly against ground parenchyma. Sclerenchyma and collenchyma are 
rare, and organized vascular rays are absent. 

273 HERNDON, CYMRI J. East Tennessee State University, Johnson City, TN - 
Apoptosis and metamorphosis: Remodeling the jaw in frogs. 

Apoptosis (programmed cell death) is an important developmental process among all animals. For 
frogs, metamorphosis affects every organ system in the body, including the cartilaginous larval 
cranium, which undergoes complex structural changes. Alberch suggested that apoptosis of larval 
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cells enables the formation of new adult cartilage in the same position. In the chondrocranium, the 
palatoquadrate functions as the jaw suspension for both the larval and adult frog. Portions of the 
palatoquadrate either completely disappear, are remodeled, or form anew during metamorphosis. 
Specimens of Xenopus laevis and Rana sylvatica have been measured (snout-vent, tail, and 
hindlimb) and developmental stages determined. Saggital sections of specimens have been 
histologically stained (Mallory's triple) and compared with sections labeled with Terminal 
deoxynucleotidal Transferase (TdT) to label apoptotic cells. Three-dimensional reconstructions of 
remodeling of the palatoquadrate will be compared between individuals and species. This study 
will confirm whether apoptosis contributes to remodeling of the palatoquadrate and will determine 
whether patterns of cell death are consistent within and/or between species. Establishment of 
consistent patterns will address whether apoptosis is under tight genetic constraint and thus, 

subject to evolutionary change. 

274 STEVENS, BENJAMIN W. AND JAY A. YODER. Department of Biology, The 
Illinois College, Jacksonville, IL 62650 - A re-evaluation of 2. 6-dichlorophenors role 
as a tick sex pheromone. 

Feeding females of the American dog tick, Dermacentor variabilis, lure males for mating on a host 
using the attractant sex pheromone 2, 6-dichlorophenol, a secretory product of the foveal glands. 
Physiological, biochemical and taxonomic evidence argue that this chemical serves as a general 
attractant, rather than as a sex pheromone alone. This is based on: 1) unrestricted attraction 
among the various life-history stages (this study adds nymphs and larvae in response to 2, 
6-dichlorophenol-treated paper discs); 2) synthesis by males (they contain large quantities of 2, 
6-dichlorophenol); and 3) stage-redundancy of the glands (all life history stages have foveae). 
However, there is no biological relevance as a general attractant because this species does not 
form clusters; the response, males excepted, is to the general category of substituted phenols 
found in host odors, not specifically to 2, 6-dichlorophenol. Interestingly, adults on treated paper 
discs displayed feeding behavior; i.e., mouthparts lowered, front pair of legs held back and 
posterior end raised. We conclude that 2, 6-dichlorophenol functions dually as a sex pheromone 
and as an attachment stimulant. 

275 STEVENS, BENJAMIN W. AND JAY A. YODER. Department of Biology, The 
Illinois College, Jacksonville, IL 62650 - A physiological explanation for the occurrence 
of ticks on grass and leaves. 

Host location by ticks is facilitated by climbing onto vegetation frequented by mammals. Our study 
demonstrates that plant parts (leaves and grasses) contain a potent tick-attractant. From 
experiments with dried material and lipid extracts, we concluded that the active ingredient was 
water. The attraction response could be mimicked with moist filter paper, appendage-removal 
studies indicate that water detection involves the front pair of legs. On moist filter paper, ticks 
spread their palps - a behavior typical of feeding - and absorbed the water as it evaporated. 
Because water loss is a problem for ticks due to their small size, it is conceivable that ticks are 
found on vegetation in search of water, and absorb water via transpiration. Attraction to water 
possibly helps ticks to locate hosts (respiratory and epidermal water loss) and mediates questing 
behavior (movements up and down grass). The unique expression of palp-splaying with pump 
activation for uptake suggests that water serves an additional purpose as a feeding stimulant, 
which correlates with the particular moisture-rich sites on the host where ticks frequently attach. 
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276 TATUM, TATIANA C., MARK MEADE, GEORGE CLINE, AND ROGER 
SAUTERER. Jacksonville State University - Preliminary Analysis of Citrate Synthase 
Levels of Three Species of Anurans. 

Muscle contractions are energetically expensive and conversion of metabolic energy to sound 
energy is inefficient. With these two factors one would assume that there is efficient oxidative 
metabolism occurring in trunk muscles of anurans. Taigen and Wells have stated that anurans 
obtain 25% increase in metabolic rates when calling as opposed to resting. When first examined 
however, skeletal muscle fibers are characterized as having low oxidative capacity. It is believed 
that muscles associated with calling activity possess some special properties that are not found 
else where in the anuran body. Two of these factors are lipid and mitochondrial concentrations in 
trunk muscles of anurans. Another factor, the one this research is concerned with, is increased 
levels of Citrate Synthase located in trunk muscles. Citrate Synthase is a key enzyme in the 
tricaboxylic acid cycle, which is the most important aerobic metabolic cycle for energy production 
in vertebrates. The specimens obtained were; Pseudacris crucifer, Bufo americanus, and Rana 
utricularia. Captured animals were weighed and measured. Trunk muscles from each of the 
animals were removed, weighed, and homogenized. Electrophoretic gels and spectrophotometric 
assays were run on the organism to determine the levels of Citrate Synthase and any isozymes 
that were present. 

277 HOGAN, G. RICHARD. Austin Peay State University - Comparative erythropoietic 
effects of three vanadium compounds in female mice. 

Reports on the effects of vanadium on red blood cell production and release, erythropoiesis, are 
often highly variable and contradictory. The purpose of this report is to explore further the 
erythropoietic action of three vanadium compounds of different oxidation states (V-lll, V-IV, and 
V-V). On day 0 vanadium was injected into young adult female mice; peripheral blood was 
collected on days 1,2,4,6, and 8. Three parameters were employed to ascertain erythropoietic 
effects, namely, erythrocyte counts (rbc/mm3), percentage reticulocytes, and uptake of radioiron 
(59- Fe). Data revealed that V-IV and V-V affected a significantly reduced rbc/mm3 on days 1 
through 4. V-lll induced a parallel effect beginning on day 2. Similarly, the reticulocyte percentages 
increased between days 2 to 6 for V-IV and V-V treated mice, indicating a stimulation of 
erythropoiesis. Radioiron uptake percentages followed the same trends as reticulocytes for the 
V-IV and V-V groups. The V-lll treatment was also effective in increasing 59-Fe percentages above 
the control values. A correlation is presented in regard to the early drop in the peripheral 
erythrocyte levels, percentage increases of reticulocytes and 59-Fe uptake, and the three test 
vanadium compounds. 

278 ROE, JOHN H.1, WILLIAM A. HOPKINS1'2, TOM PHILLIPI1 AND JUSTIN 
CONGDON1. Savannah River Ecology Laboratory, Aiken, SC, 29802 and2University 
of South Carolina - Specific dynamic action of an actively foraging water snake 
(Nerodia fasciata): Support for the adaptive digestive response hypothesis. 

The adaptive digestive response hypothesis describes the adaptive interplay between foraging 
ecology and digestive physiology in ectotherms. Recent work has demonstrated the metabolic 
response associated with digestion to be greater in ambush than in actively foraging reptiles and 
amphibians. While traditional techniques are effective at measuring 02 consumption (V02) for 
ambush foragers that typically remain inactive over the course of measurements, such methods 
are potentially ineffective when examining metabolism of active foragers, which commonly exhibit 
periods of activity even while digesting. Here, we utilize a computer-controlled respirometer to 
measure V02 of actively foraging banded watersnakes (Nerodia fasciata) over two consecutive six 
day periods following ingestion of a single bluegill (Lepomis macrochirus) weighing approximately 
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20% of snake body mass. Our method yielded 264 V02 measurements of minimal temporal 
separation for each snake, allowing activity-derived peaks in V02 to be removed from estimates 
of digestive metabolism. We estimate standard metabolic rate (SMR) of watersnakes to be 0.043 
ml 02/g*hr. V02 during digestion peaked at 5 times fasting values, reaching 0.215 ml 0;/g*hr at 
22.47 hr post ingestion. The magnitude of the postfeeding metabolic response in watersnakes is 
less than that of ambush foragers, but is consistent with predictions for actively foraging 
ectotherms. 

279 SPENCER, JENNIFER A., MICHAEL J. HIGGINBOTHAM, STEPHEN D. LENZ, 
AND BYRON L. BLAGBURN. Department of Pathobiology, College of Veterinary 
Medicine, Auburn University, Alabama 36849 - Neosoora caninum: Adoptive transfer 
of immune lymphocytes exacerbates disease in BALB/c mice. 

Neospora caninum is a recently described apicomplexan parasite first isolated from a dog in 1988 
and has subsequently been shown to infect a wide range of mammals. In mice, Neospora can 
cause primary pneumonia, myositis, encephalitis, radiculoneuritis and pancreatitis. While certain 
aspects of the host immune response to Toxoplasma gondii have been well studied, little is known 
about the full immune response to Neospora. This study examines whether or not immune 
splenocytes are able to adoptively transfer protection against N. caninum infection in BALB/c mice. 
Naive mice receiving immune enriched CD8+ cells had severe neurological signs by three weeks 
post infection with N. caninum (NCI strain). Naive mice receiving immune enriched CD4+ cells had 
mild neurological signs on day 22 post infection. CD8 knock-out mice were also infected with NCI 
and Neospora hughesi tachyzoites and showed no clinical signs by the termination of the 
experiment at 8 weeks post infection. It would appear that additional immune cells can exacerbate 
disease in the presence of circulating lymphocytes. 

280 TEMESVARI, LESLY A.1, EDWARD N. HARRIS2 AND JAMES A. CARDELLI2. 
^ept. of Biological Sciences, Clemson University, Clemson, SC 29634 and 2Dept. of 
Microbiology and Immunology, Louisiana State University Medical Center, Shreveport, 
LA 71130 - Cloning and characterization of Rab GTPases of the protozoan parasite, 
Entamoeba histolytica. 

The protozoan parasite, Entamoeba histolytica, infects 10% of the world’s population, leading to 
50 million cases of invasive amebiasis and 100,000 deaths annually. The endosomal and 
lysosomal (EL) system of Entamoeba appears to play a role in its pathogenesis as the parasite’s 
ability to (i) take up nutrients, (ii) invade intestinal epithelium, and (iii) establish extra-intestinal 
infections rely on endocytosis and secretion of hydrolytic enzymes. Despite its importance, little 
is known about the proteins governing the Entamoeba EL system; such proteins may be 
candidates for vaccine development. Since Rab GTPases are involved in EL function we sought 
to identify Rab GTPases of Entamoeba. Probes corresponding to conserved domains Rabs were 
used to isolate Entamoeba cDNAs encoding a protein (EhRabll) that is 56% identical in amino 
acid sequence to human Rabl 1 and a protein that is a novel member (EhRabA) of the Rab family 
of GTPases. Western blot analysis demonstrated that both of these GTPases were enriched in 
purified endosomes of Entamoeba suggesting that they play a role in the EL system of this 
organism. Studies underway will examine the role of Entamoeba Rabs in EL function using 
site-directed mutagenesis. 
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281 DIDERRICH, VINA R., AND SHARON PATTON. Department of Comparative 
Medicine, University of Tennessee College of Veterinary Medicine, Knoxville TN 
37996-4500 - Serologic prevalence of Toxoplasma gondii antibodies in women of 
childbearing age from East Tennessee. 

Toxoplasma gondii is a significant pathogen of humans and estimates of the national prevalence 
of infection vary. This may be caused by local epidemiologic patterns associated with risk of 
infection. Serologically negative women of childbearing age are a population in which avoidance 
of infection is most important. If a woman becomes infected for the first time during pregnancy, she 
may transfer the infection to her unborn child. The objectives of this ongoing study are to estimate 
the prevalence of T. gondii antibodies and to explore the frequency of known behavioral risk factors 
for infection in East TN. Serum samples from 239 women of childbearing age (18-53 years) were 
tested for anti-7". gondii IgG with the Modified Agglutination Test (MAT). These sera were collected 
from 39 pregnant women seeking prenatal care at the University of TN Medical Center and from 
200 women donating blood for the regional blood bank Medic. Eleven percent (25/239) of the 
women tested were positive for T. gondii infection with IgG antibody titers greater or equal to 32. 
Women with positive antibody titers were older (mean=35.88, sd=10.82) than seronegative women 
(mean= 33.21, sd= 8.83). This difference was not statistically significant. 

282 LINDSAY, D. S.1, C. P. WALSH1 , S. A. AHMED1, C.C. DYKSTRA2, A.J. 
NICHOLS2, AND J. P. DUBEY3. 1 Dept. Biomedical Sciences and Pathobiology, 
Virginia Tech, Blacksburg, VA 24061,2 Dept of Pathobiology, Auburn University, AL 
36849, and 3USDA, Parasite Biology Lab., Beltsville, MD - Sarcocvstis neurona 
infections in mice with deleted nitric oxide synthase genes 

Equine protozoal myeloencephalitis (EPM) is a neurologic syndrome in horses and is caused by 
Sarcocystis neurona. We investigated whether nitric oxide or y-interferon play a critical role in 
susceptibility to EPM disease. Humoral immune responses to infection with merozoites of S. 
neurona were examined in mutant strains of mice with deleted endothelial nitric oxide synthase 
(eNOS-KO), neuronal nitric oxide synthase (nNOS) or y-Interferon (y-INF-KO) genes. No 
mortalities occurred over a 62 day period in 5 nNOS NO-KO, or 4 eNOS NO-KO mice. Two of 5 
y-INF-KO mice died during this period. Microscopic lesions were seen in the brains of 2 of 3 
y-INF-KO mice but not the eNOS-KO or nNOS-KO mice. The eNOS-KO and nNOS-KO mice had 
indirect fluorescent antibody test (IFAT) titers of <1:25 to 1:100 to S. neurona merozoites, while the 
y-INF-KO mice had IFAT titers 1:800. These studies suggest that nitric oxide is not a major 
mediator of immunity to S. neurona infection because both eNOS-KO and nNOS-KO mice were 
resistant to infection. Results of S. neurona infections in y-INF-KO mice confirm that these mice 
are susceptible to S. neurona infection. 

283 LAI, DEBORAH M., EDWIN ROWLAND, JOHN R. SEED, RICHARD TIDWELL, 
DAVID BOYKIN AND J.ED HALL. Ohio University, The University of North Carolina 
and Georgia State University - Inhibition of in vitro intracellular growth of Trypanosoma 
cruzi by diamidine compounds. 

The development of anti-protozoal chemotheraputic agents has gained interest due to the 
incidence of Toxoplasmosis, Pneumocystis pneumonia and Cryptosporidiosis in immunodepressed 
individuals. An example is the effort to generate diamidine compounds that are derivatives of 
pentamidine. These compounds theoretically interact with the negative charges on nucleic acids 
and prevent cellular replication by the protozoans. This study reports the ability of these compunds 
to inhibit the intercellular reproductive growth cycle of Trypanosoma cruzi in mouse fibroblasts. 
Cultures of fibroblasts were infected and treated with doses of diamidine compounds and the 
numbers of parasites released at the end of the cycle were determined. Of 15 compounds tested, 
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8 (including pentamidine) were found to be effective at inhibiting T. cruzi growth in these cultures 
at doses that were not toxic to the host fibroblasts. These results suggest that diamidine 
compounds may have potential as chemotherapy for T. cruzi infection. 

284 'SEED, J. RICHARD, 2RICHARD R. TIDWELL, 2SUSAN K. JONES 3DAVID W. 
BOYKIN, AND 'JAMES E. HALL. 'Department of Epidemiology, and department of 
Pathology and Laboratory Medicine, University of North Carolina, Chapel Hill, NC 
27599, department of Chemistry, Georgia State University, Atlanta, GA 30303 - New 
pentamidine analogues for the treatment of African trypanosomiasis. 

Africa is experiencing an epidemic of human trypanosomiasis (HAT). There are estimated to be 
500,000 infected individuals, and in the absence of treatment is 100% fatal. Currently, there are 
only 4 drugs, Pentamidine, Suramin, Melarsoprol, and difluoroornithine (DFMO), used for 
treatment. All, except DFMO, are toxic, must be injected IV or IM, and drug-resistance is known 
to occur to all 4 compounds. Hence, new drugs are critically needed. We previously demonstrated 
that some analogues of pentamidine that are less toxic and more trypanocidal. Since that report 
further analogues have been synthesized. Several are not directly effective against the African 
trypanosomes in vitro but must be metabolized by the host to become trypanocidal (prodrugs). Two 
prodrug analogues, DB-289 and DB-290 administered in a single oral dose of 25 pmol/kg cured 
acutely infected mice with parasitemias of >108 trypanosomes/ml of blood. These compounds had 
no obvious toxicity at greater than 100 pmol/kg. Both analogs also had a dramatic therapeutic 
effect in mice with secondary stage infections. The results of our studies using DB-289 and DB-290 
in the treatment of primary and secondary stage mouse models of HAT will be presented. Their 
possible role in the treatment of HAT will be discussed. 

285 GRACZYK, THADDEUS K.1, CRANFIELD MICHAEL R.2, FAYER RONALD3 AND 
BIXLER HEATHER4. 'Dept. Molecular Microbiology and Immunology, Johns Hopkins 
University, Baltimore, MD 21205; 2The Baltimore Zoo, Baltimore, MD 21217; 
immunology and Disease Resistance Laboratory, Beltsville, MD 20705, and 
4University of Pennsylvania, Philadelphia, PA 19104 - House flies as transport hosts 
of Cryptosporidium parvum. 

Refuse and promiscuous-landing synanthropic filth flies, such as house flies (Musca domestica), 
are recognized as transport hosts for a variety of protozoan and metazoan parasites of public 
health importance. Exposure of adult M. domestica to 20 ml of bovine diarrhoeal feces containing 
Cryptosporidium parvum oocysts (2.0 x 105 oocysts/ml) resulted in intense deposition of the 
oocysts through fly feces on the surfaces visited by the flies; x = 108 oocysts/cm2. Cryptosporidium 
parvum oocysts were detected by immunofluorescent antibodies on the exoskeleton of adult flies 
and in their digestive tracts. On average 267, 131,32, 19, and 14 oocysts per adult fly were eluted 
from its exoskeleton on day 3, 5, 7, 9, and 11 after they emerged, respectively. Approximately 320 
C. parvum oocysts per pupa were eluted from the external surface of the pupae derived from 
maggots that breed in a substrate contaminated with the bovine feces; the oocysts were numerous 
on maggots (approximately 150 oocysts/maggot). Adult and larval stages of house flies breeding 
or having access to C. parvum-contaminated substrate will mechanically carry the oocysts in their 
digestive tracts and on their external surfaces. 

286 ZELMER, DEREK A. Emporia State University, Emporia, KS 66801 - Parasite 
prerequisites: the life history of Poikilolaimus robbinsi. 

Life history variation within the order Rhabditida has provided fertile ground for speculation 
regarding the origins of parasitism in nematodes. The subfamily Rhabditinae contains free-living 
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members, those that have phoretic associations with arthropods, as well as facultative and obligate 
parasites. It has been argued that this variation could represent stages in a progression towards 
parasitism. The life history of a rhabditid nematode (Poikilolaimus robbinsi) recovered from 
decaying apples is described in light of the alternative suggestion that phoresy is merely one 
component of a suite of adaptations to the discontinuous habitats formed by decaying masses of 
vegetation and dung. The ecological and physiological requirements required to exploit these 
resources are strikingly similar to those that are essential for survival in a host environment. It is 
argued that these adaptations as a group provide the potential to exploit a parasitic habit, and that 
phoresy might be more aptly described as an analogy to vector capture, rather than as a first step 
towards parasitism. 

287 WILSON, CYNTHIA, MARK MEADE AND BENJIE BLAIR. Jacksonville State 
University - Effects of a photodynamic dye on fish protozoa. 

Infections by protozoan parasites are a major concern among fish culturists. The external 
protozoan, Ichthyophthirius multifiliis, causes white spot disease, or “Ich”, a highly contagious 
disease of many freshwater fish species. Current treatments for “Ich” consist primarily of using 
either mutagenic and/or teratogenic compounds, thus limiting the treatment of food fish. 
Researchers examining the effectiveness of photodynamic dyes as pesticides have identified at 
least twenty compounds that are toxic to insects. The phototoxic effect of the dyes results in 
damage to the external organ systems of insects. Phototoxic dyes are typically non-toxic to 
humans and other animals since their major organ systems are internal and not exposed to light. 
Several photoactive compounds have been FDA approved for use as biodegradable pesticides. 
In this study we report on the effectiveness of a photodynamic dye for the treatment of ‘Ich’. Since 
I. multifiliis is a translucent organism, it should be vulnerable to the phototoxicity of the dye. 
Preliminary trials have demonstrated that a photoactive dye can be effective in doses as low as 
5 ppm. Currently, we are evaluating the effects of dose-dependent external treatment of infected 
fish and the histological effects of the dye on parasite organ systems. 

288 FIORILLO, RICCARDO1, R. BRENT THOMAS2, MELVIN L. WARREN JR.3, AND 
CHRISTOPHER M. TAYLOR1, ^ept. of Biological Sciences, Mississippi State Univ., 
Mississippi State, MS 39762,2Div. of Natural Sciences & Engineering, Univ. of South 
Carolina Spartanburg, 800 University Way, Spartanburg, SC 29303 and 3U.S.D.A. 
Forest Service, Southern Research Station, 1000 Front Street, Oxford, MS 38655 - 
Helminth community structure of the Ouachita madtom Noturus lachneri. 

A total of 217 worms representing 5 helminth species (1 Trematoda, 2 Nematoda, 1 
Acanthocephala, 1 Cestoda) was recovered from the small and large intestine and mesenteries of 
27 Noturus lachneri. Ninety-six percent of N. lachneri harbored at least one worm. Overall, 
infracommunity species richness was low as most individuals were infected with one helminth 
species. Mean infracommunity species richness and abundance were 1.4 A 0.1 helminth species 
per host and 8.0 A 1.8 worms per host, respectively. The most prevalent and abundant helminth 
was Alloglossidium corti, which was recovered from the small intestine of 25 hosts. The 
acanthocephalan Leptorhyncoides thecatus occurred in 30% of the hosts examined, but the 
abundance and mean intensity of this parasite were low. The remaining helminths, the nematodes 
Camallanus oxycephalus and Spinitectus carolini and a cestode Proteocephalus sp., were rare and 
showed low abundances and mean intensities. In addition, a scatter plot of length versus mass was 
used to identify discrete size classes of N. lachneri. Mean parasite load differed among size 
classes. It was lowest in the smallest fish (size class 1), increased significantly in size class 2 
individuals but decreased in the largest N. lachneri (size class 3). 
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289 FLOWERS, JAMES R„ MICHAEL G. LEVY AND MATTHEW POORE. College of 
Veterinary Medicine, North Carolina State University, Raleigh, NC 27606 - 
Investigations of grubs (dioenetic trematode metacercariae) in North Carolina 
aouaculture fish. 

Grubs or the metacercariae of digenetic trematodes present economically important problems for 
the aquaculture industry in North Carolina. The main grubs of concern are the yellow grub 
(Clinostomum sp.) and an unidentified white grub. While the yellow grub is large and aesthetically 
decreases the value of the market fish, the unidentified white grub causes mortality in young fish 
or fingerlings. In response to the growing concerns of aquaculturists, basic and molecular biological 
investigations have been initiated. DNA probes are being produced to identify aquaculture ponds 
that have populations of infected snail hosts. These probes will also be developed for the 
evaluation of infections in hatchery fingerlings. Basic studies include evaluating the use of 
increased salinity to protect fry and fingerlings from exposure to the cercarial stages of these 
flukes. 

290 BOYETTE1, C. DOUGLAS, H.K. ABBAS1, AND H. LYNN WALKER2.1USDA-ARS, 
Southern Weed Science Research Unit, Stoneville, MS 38776 and Louisiana Tech 
University, Ruston, LA 71272 - Biological control of kudzu, Pueraria lobata. with the 
mvcoherbicide, Myrothecium verrucaria. 

Kudzu, Pueraria lobata (Willd.) Ohwi, is a perennial leguminous vine native to eastern Asia. Kudzu 
was introduced into the U.S. in the late 1800's and presently is naturalized from Florida to New 
York, westward to central Oklahoma and Texas, with the heaviest infestations in Alabama, 
Georgia, and Mississippi. It was listed in a report by Congress in 1993 as one of the most harmful 
nonindigenous plant species in the U.S., and was listed by Congress as a noxious weed in 1998. 
An isolate of the fungus, Myrothecium verrucaria (Alb. & Schwein.) (MV), originally was isolated 
from diseased sicklepod (Senna obtusifolia L.) and exhibited biocontrol potential against several 
species, including kudzu. In replicated field micro-plots (0.5 m2), transplanted kudzu seedlings in 
the 2-to 3 leaf growth stage treated with MV at 2x 107 in 0.2% Silwet L-77 surfactant exhibited leaf 
and stem necrosis within 24 hours following inoculation, with mortality occurring within 96 hours. 
After 7 days, 100% of inoculated plants had been killed in plots treated with the fungus/surfactant 
mixtures. Excellent weed control was also achieved under field conditions. When properly 
formulated, M. verrucaria has potential as a valuable bioherbicide for controlling kudzu 

291 BYRD, JOHN D., JR. Dept. Plant and Soil Sciences, Missisippi State University, 
Mississippi State 39762 - Kudzu control in Mississippi. 

Two kudzu management demonstrations were initiated in northwestern Mississippi in the summer 
of 1998 with the objective to evaluate kudzu control after nearly five years of herbicide applications. 
A roadside site with 100% kudzu infestation (Lafayette County) and a pastureland site with 40% 
infestation (Marshall County) were treated with various amounts and combinations of herbicides 
(Transline 3EC, Garlon 4EC, Tordon 101, Vanquish 4EC, Escort 60DF, and Roundup Pro). At 
eleven months after treatment, 90% kudzu control was achieved at the Marshall County plots with 
Tordon 2K, Vanquish plus Escort, and Vanquish plus Transline applications. Lesser percentage 
of control was achieved with the other combinations of herbicides. Plots will be evaluated again in 
2000. 
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292 ORR, DAVID B. Dept. Entomology, North Carolina State University, Raleigh, NC 
27695 - Biological control of kudzu? 

Since its introduction over 100 years ago, kudzu has become an entrenched weedy component of 
Southern landscapes. Until recently, efforts to suppress this weed have focused on herbicide 
application, mowing, and livestock grazing. For the past two years, a cooperative effort between 
the U.S. Forest Service and North Carolina State University has resulted in studies of the biology 
and ecology of kudzu and associated organisms in both the United States and China, kudzu's 
original home. These studies are providing the basic information required to guide an ongoing effort 
to conduct a biological control program against kudzu. Results collected to date and plans for the 
future are summarized in this presentation. 

293 McCORMICK, CHERYL M„ RON CARROLL, AND PIERRE HOWARD. Institute 
of Ecology, The University of Georgia, Athens, Georgia 30602 - A research agenda 
leading to cost-effective control of Chinese Tallow (Sapium sebiferum) in coastal 
southern Georgia. 

Chinese tallow, Sapium sebiferum, is a subtropical deciduous tree native to China, where it has 
been commercially cultivated for over fourteen centuries. Introduced to the U.S. in the late 1700's, 
Chinese tallow has proven to be a particularly pernicious invasive species, forming impenetrable 
stands that competitively exclude virtually all other vegetation. Chinese tallow is especially 
abundant on barrier islands, river bottom forests, wetlands, and other low-lying areas subject to 
frequent hydrologic fluctuation. Managers require information at multiple scales and organizational 
levels in order to implement effective management strategies. On a local scale, critical investigative 
avenues include seed dispersal dynamics and subsequent recruitment, density threshold and 
displacement of native species, and the relationship between stand density and reproductive 
success of birds. Impacts within the Altamaha and Savannah River watersheds will be evaluated 
in terms of the effects of Chinese tallow on aquatic habitats, and spatial distribution and invasion 
rate within these ecosystems. 

294 BACCHUS, SYDNEY T. Institute of Ecology, University of Georgia, Athens, GA 
30602, sbacchus@arches.uga.edu - Groundwater mining: The unseen disturbance 
promoting invasion and spread of alien plant species in the Coastal Plain. 

Chinese tallow (Sapium sebiferum), an Asian tree introduced into the US approximately 200 years 
ago, recently began rapid invasion/spread throughout the Coastal Plain. Unlike the invasion and 
proliferation of some alien species known to be associated with anthropogenic disturbances, 
Chinese tallow is considered capable of attaining pest proportions in areas lacking significant 
disturbance. The Altamaha River Basin is an example of a purportedly undisturbed site where the 
spread of Chinese tallow is of great concern. This site lies between two of the greatest cones of 
depression from groundwater withdrawals in the southeastern US. Research in south Florida 
documented the invasion/spread of melaleuca (Melaleuca quinquenervia) in wetlands within a year 
of initiation of groundwater pumping at a new wellfield. The limited evidence available suggests that 
Chinese tallow also may be responding to anthropogenic groundwater perturbations. The primary 
source of water for municipal, industrial, agricultural and rural residential use in the southeastern 
Coastal Plain is the Floridan aquifer system. This regional karst aquifer extends throughout Florida 
and parts of Georgia, South Carolina, and Alabama. The potential for groundwater mining to 
contribute to the invasion/spread of alien species should be investigated, with possible application 
of recently developed hydroecological indicators. 
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295 SHERIDAN, P.142, S. LANGLEY3 B. SIPPLE , K UNDERWOOD , AND J. 
BROERSMA-COLE5. 'Meadowview Biol. Res. Station, D&pt. of Biol. Sci., Old 
Dominion Univ., 3Dept. of Botany, North Carolina St. Univ., 4Environmental Protection 
Agency, and 5Maryland Dept, of the Environment - Two new pitcher plants. Sarracenia 
purpurea L., wetlands on the western shore of Maryland. 

Botanical investigations of Anne Arundel County, Maryland, have resulted in the discovery of two 
exemplary wetlands on the Severn and Magothy Rivers containing rare plants such as 
Chaemadaphne calyculata (L.) Moench, Eriophorum virginicum L., Sarracenia purpurea L. and 
Vaccinium macrocarpon Aiton. The Severn River site is characterized by naturally open gaps of 
up to two hectares, with mound and pool topography. Clearwater, peat-bottomed, spring fed pools 
are arrayed within a matrix of sphagnous flats, sedge hummocks, and ericaceous thickets. In 
contrast, the Magothy River site lacks conspicuous, large, natural gaps and instead is in a more 
advanced successional stage, with a conspicuous shrub layer and a scattered pitch pine, Pinus 
rigida Miller canopy. Naturally open seepage gaps represent a unique landscape feature on the 
Severn River. The cause for their maintenance is under investigation. Woody species at the 
Magothy River site appear to be controlled by a dynamic hydrologic cycle. Both sites have been 
adversely affected by stormwater discharges from adjacent development. The velocity, quantity, 
and poor water quality of stormwater (e.g. nutrient and sediment loads) have resulted in the 
destruction of not only the seepage wetland species themselves, but also the structural component 
of their organic soil based system. 

296 SHERIDAN, PHILIP142AND DAVID KAROWE3. 'Meadowview Biological Research 
Station, 2Dept. of Biological Sciences, Old Dominion University and 3Dept. of Biological 
Sciences, Western Michigan University - Inbreeding, Outbreeding, and Heterosis in 
the Yellow Pitcher Plant. Sarracenia flava (Sarraceniaceae). in Virginia. 

The Yellow Pitcher Plant, Sarracenia flava L., is an insectivorous plant restricted to fire maintained 
wetland ecosystems in southeastern Virginia. Only four natural sites remain in the state totaling 
less than 100 clumps. Plants from sites located in Dinwiddie, Greensville, Prince George, Sussex 
counties, and the city of Suffolk were tested for the effects of self-pollination, intra-site outcrossing 
and inter-site outcrossing on offspring quantity (total seed number and total seed weight) and 
offspring quality (average seed weight, germination, and growth). Self-pollination resulted in 
significantly lower offspring quantity and quality. Total seed number and total seed weight for 
self-pollinated capsules were approximately one-fourth that of outcrossed capsules. Germination, 
survivorship, and growth over five years were also significantly lower for offspring from 
self-pollinated capsules. Together, these results suggest strong inbreeding depression in this 
species. Relative to offspring from intra-site crosses, offspring from inter-site crosses were 
significantly larger after five years of growth. This suggests that restoration efforts for Virginia S. 
flava will be most successful when plants from multiple sites are used. 

297 SCHAFF, STEVEN D.1, S. REZA PEZESHKI1, AND F. DOUGLAS SHIELDS2. 
^ept. of Biology, Univ. of Memphis, Memphis, TN 38152 and 2USDA-ARS National 
Sedimentation Laboratory, P.O. Box 1157, Oxford, MS 38655 - The effect of 
pre-planting soaking on growth and survival of black willow (Salix nigra) cuttings. 

Bioengineering practices in northern Mississippi use black willow (Salix nigra) for soil stabilization, 
erosion control, and habitat rehabilitation. This species readily reproduces vegetatively, which is 
a life history trait that evolved requiring periodic flood events for dispersal of woody propagules. 
Thus, it is reasonable to assume that soaking the propagules, or cuttings, may enhance growth and 
survival. The experiment encompassed three treatments: 0, 3, and 10 days. Cuttings were 
randomly assigned to the treatments (total of 84 cuttings) in a completely randomized block design. 
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Results indicate that soaking willow cuttings for 10 days prior to planting significantly increased 
biomass production, number of shoots produced, and total height growth in comparison to the 0 
and 3 day soaking treatments. Similarly, survival was significantly greater in 10 day soaked 
cuttings as compared to 0 and 3 day soaking treatments. This research clearly shows that 
extended periods of soaking prior to planting of willow cuttings may increase the success of 
streambank restoration projects. 

298 BEVILLE, SHELLEY L. AND GARY P. SHAFFER. Dept, of Biological Sciences, 
Southeastern Louisiana University, Hammond, LA 70402 - Freshwater river diversion 
effects on the growth of baldcypress (Taxodium distichum (L.) Rich.) in a 
baldcypress-tupeloqum swamp in southeastern Louisiana. 

The baldcypress-tupelogum swamps of Louisiana have been degraded in the past 100 years 
through active logging, levee construction, subsidence, and erosion. It is believed that river 
diversions may enhance wetland ecosystem productivity through sediment deposition and nutrient 
augmentation while decreasing subsidence and erosion. The focus of this study is to evaluate the 
effects of a diversion on a dwindling baldcypress-tupelogum swamp at the base of Lake Maurepas 
in Southeast Louisiana and compare this site to an area not influenced by the diversion. To 
examine the effects of this diversion on the quality and viability of the wetland ecosystem, 400 
baldcypress seedlings were planted in test plots at both sites. Specifically, the objectives of this 
study were to test the affects of fertilizer, herbicide, herbivore protection, and plastic mats on 
baldcypress height and diameter growth. To date the results suggest river diversions are beneficial 
to swamp systems; weed control using herbicide appears detrimental to the health of the seedlings 
as it results in a lower redox status and decreases substrate stability; and herbivore protection is 
inconsequential at Blind River. 

299 PARSONS, A. CAROL AND GARY P. SHAFFER. Dept, of Biological Sciences, 
Southeastern Louisiana University, Hammond, LA 70402 - The effects of mycorrhizal 
fungi, hydrologic regime, substrate, and nutrient level on 2 ages of baldcypress 
(Taxodium distichum (L). Rich). 

Louisiana wetland loss rates, possibly as high as 56 km2 per year, have sparked research aimed 
at restoration. Much of this research has been performed on baldcypress, Taxodium distichum (L.) 
Rich., but ideal conditions for its growth have yet to be determined. In bottomland hardwoods, 
mycorrhizal fungal associations have been isolated and are suspected to improve growing 
conditions of forested species. Since data on the mycorrhizae effects of Taxodium distchium are 
limited, a one growing season greenhouse experiment was conducted to test a mycorrhizal root 
dip on growth. We addressed our hypotheses using a 2x2x2x2x3 factorial design that included 
mycorrhizal dip, soil type, hydrologic condition, nutrient level, and tree age. Height and diameter 
increases were measured for all trees, and both indices yielded similar results. Significant 
treatment effects were found for all factors, except for hydrologic regime. The endomycorrhizal/ 
ectomycorrhizal root dip resulted in larger diameters, especially in non-fertilized treatments in 
organic soils. Fertilizer increased growth in all trees, especially in trees with organic soil. Roots 
from soil cores will be examined by microscopy for fungal association. This study suggests that 
mycorrhizal root dip may be effective in increasing cypress growth, and may be important in 
wetland restoration efforts. 
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300 SOUTHER, REBECCA F AND GARY P. SHAFFER. Dept, of Biol. Science, 
Southeastern Louisiana University, Hammond, LA 70402 - The effects of 
submergence, light, fertilization, and salinity on newly germinated baldcvpress 
(Taxodium distichum (L.) Richard) seedlings. 

Three greenhouse experiments were conducted on newly germinated seedlings (<1 month) to 
provide insight on why baldcypress is not naturally regenerating in coastal Louisiana. One hundred 
baldcypress seedlings were planted in a three-way factorial arrangement that included five light 
transmissions, five submergence durations, and nutrient augmentation. All of the seedlings died 
with 35 and 45 days of submergence when combined with full sunlight. As the growing season 
progressed, seedlings recovered best from complete submergence in partial shading (80%-30% 
full light) while heavy shaded (20% full light) limited productivity. In the second study, thresholds 
for submergence were investigated. Nearly 100% survival was maintained for up to 45 days of 
submergence. The onslaught of complete mortality occurred at 57 days. In the third experiment, 
the effects of salinity on germination success and establishment were studied under non-hydric 
conditions. Germination was limited by as little as 3ppt., but live seedlings at this salinity grew 
comparable to the controls. Soil salinity of 4ppt. caused complete mortality to newly germinated 
seedlings. 

301 BOWE, L. MICHELLE1, GWENAELE COAT2, AND CLAUDE W. DEPAMPHILIS2. 
^ept. of Biology, Frostburg State Univ., Frostburg, MD 21532 and 2Dept. of Biology 
and Institute of Molecular Evolutionary Genetics, The Pennsylvania State Univ., State 
College, PA 16802 - Phvloqenv of seed plants based on all three genomic 
compartments: monophyletic qymnosperms and a close Gnetales-conifer relationship. 

Efforts to resolve Darwin's "abominable mystery"--the origin of angiosperms-have led to the 
conclusion that Gnetales and various fossil groups are sister to angiosperms, forming the 
"anthophytes”. Morphological homologies are difficult to interpret, and molecular data have not 
provided clear resolution of relationships among major groups of seed plants. We introduce two 
new sequence datasets from slowly evolving mitochondrial genes, coxl and atpA, that 
unambiguously reject the anthophyte hypothesis in favor of a conifer-gnetophyte grouping. This 
result is also supported by parsimony and likelihood analyses of plastid rbcL and nuclear 18S rDNA 
alone and with coxl and atpA. Analyses using outgroups screened to avoid long branches 
consistently identify extant gymnosperms as a monophyletic sister group to angiosperms. 
Combined 3- and 4- gene rooted analyses resolve the branching order for the remaining groups 
of extant seed plants- cycads separate from other gymnosperms first, followed by Ginkgo and then 
(Gnetales + Pinaceae) sister to a monophyletic group containing the remaining conifers. The 
molecular phylogeny strongly conflicts with current interpretations of seed plant morphology and 
implies that similarities between gnetophytes and angiosperms are convergences or shared 
ancestral traits, while other characters could be synapomorphies for an expanded conifer clade that 
includes Gnetales. 

302 BROWN, HERRICK H. K. AND JOHN B. NELSON. Department of Biological 
Sciences, University of South Carolina, Columbia SC 29208 - Community types and 
botanical inventory of Sandy Island Preserve. Georgetown County, South Carolina. 

In 1996, the Nature Conservancy of South Carolina established the Sandy Island Preserve in 
northern Georgetown County, South Carolina, in order to protect 9,000 of the island’s total 12,000 
acres. A displaced long leaf pine/sandhills community not timbered since the early 1900’s 
characterize the interior. Extensive pocosin systems, cypress ponds, and unusual 
maritime-influenced sandhills are otherwise widely distributed. The geologic origin of the island is 
in part speculative. Xeric sandhill systems include Ceratiola ericoides and Pityopsis pinifolia. Other 
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uncommon to rare species known to date are Cladium mariscoides, Eleocharis robbinsii, 
Hypericum nitidum, and Litsea aestivalis from cypress ponds. Tidally influenced waters of the Pee 
Dee and Waccamaw Rivers flow around the island on the west and east, respectively, and provide 
settings for extensive fresh-water marshes and cypress-tupelo swamps, many of which represent 
recovered rice fields from the 17m Century. A characteristic flora representative of the Santee River 
delta is expected, as may be found at nearby Baruch Plantation and the Tom Yawkey Wildlife 
Center, although the island nature of the site and its unusual geology suggest the possibility of 
additional noteworthy species. 

303 KESLER, TINA R., LORAN C. ANDERSON, AND SHARON HERMANN. Dept. 
Biological Sciences, Florida State University, Tallahassee, FL 32306 and Tall Timber 
Research Station, Tallahassee, FL 32312 - A taxonomic reevaluation of Aristida stricta 
using anatomy and morphology. 

Much attention has been given to the biology, ecology, and restoration of Aristida stricta 
(beyrichiana) because of the essential role it plays in the longleaf/slash pine ecosystem of the 
southeastern United States. Recently, the taxonomic status of this species has been under 
considerable debate. A previous morphological study separated A. stricta into two species, A. 
stricta and A. beyrichiana. However, the result of that work is in conflict with the available allozyme 
data. This controversy inspired our study in which we assessed anatomical and morphological 
characters through herbarium specimens, field-collected material, and a common garden 
experiment. Based on this new data, we conclude that that Aristida stricta and Aristida beyrichiana 
are not distinct at the species level. 

304 ALLISON, JAMES R. Georgia Dept, of Natural Resources - A new Chasmanthium 
(Poaceae) and its relatives. 

Chasmanthium Link is a genus of woodland grasses, primarily of the eastern United States, 
consisting of C. latifolium (Michx.) Yates, C. laxum (L.) Yates, C. nitidum (Baldw.) Yates, C. 
ornithorhynchum (Steud.) Yates, and C. sessiliflorum (Poir.) Yates. Since the transfer in 1966 of 
these species from the distantly related genus Uniola L., they have enjoyed taxonomic stability 
except for C. sessiliflorum, which has been reduced by some workers to infraspecific rank within 
C. laxum. These two taxa are, however, distinct species, differing by several characters beyond 
those of pubescence of collar and of leaf-sheath that have been relied upon exclusively in 
published keys. These include differences in inflorescence structure and in mean values for 
spikelet size, leaf width and node exsertion. During field work in coastal Georgia, the author 
detected plants with most of the characteristics of C. sessiliflorum but of strikingly different 
appearance. Subsequent herbarium and field investigations have shown this to be a plant with a 
specialized habitat preference (calciphilous), and found only within 75 miles of the coasts of 
Florida, Georgia, and South Carolina. It will be described as Chasmanthium sessiliflorum ssp. 
patens. 

305 HEAFNER, KERRY D. Department of Botany, Miami University, Oxford, Ohio 
45056 - Observations on the Fern Genus Pellaea in the Carolinas. 

Wright's cliff brake, Pellaea wrightiana Hooker, is a xeric-adapted fern that ranges throughout much 
of the southwestern United States. With the 1956 discovery of P. wrightiana on a granitic dome in 
Alexander County, North Carolina, Wright's cliff brake was found to be a fertile allotetraploid 
between diploid P. ternifolia (Cav.) Link and P. truncata Goodding (= P. longimucronata Hooker). 
A specimen previously published as triploid P. wrightiana was found to be a backcross hybrid 
between P. wrightiana and P. truncata. In the mid 1970s, a second North Carolina population of 
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P. wrightiana was discovered in Stanly County. Isozyme data show that the two North Carolina 
populations are genetically identical and invariant, and represent a subset of alleles found in 
southwestern U.S. populations. Recently, a third eastern U.S. population of P. wrightiana was 
reported from Pickens County, South Carolina. The Pickens County population consists of only four 
individuals at most and the single plant with fertile fronds does not resemble North Carolina or 
southwestern U.S. specimens of P. wrightiana. More populations of the Pickens County entity are 
necessary for more accurate comparisons, including those of molecular markers. 

306 WALLACE, JAMES W. Department of Biology, Western Carolina Univ., 
Cullowhee, NC 28723 - Flavonoids of the filmy ferns: Hvmenophvllaceae. 

The filmy ferns represent a well-defined group of plants primarily distributed throughout the tropics 
and subtropics. Even though the group is well defined there is little, if any, agreement as to how 
to classify the 600-800 recognized species. In the most inclusive sense, all of the species have 
been placed within two genera, either Hymenophyllum or Trichomanes; other taxonomic treatments 
consider segregating the various species in to as many as 34 genera. Preliminary chemotaxonomic 
work basically supported the existence of two large groupings, those species that sequester 
flavonol derivatives belonging to Hymenophyllum s. I. and those that accumulate flavone and/or 
C-glycosylflavone derivatives belonging to Trichomanes s. I.; however, exceptions were noted. 
Interesting chemical groupings have been noted: viz. species that produce either 
mono-C-glycosylflavones or di-C-glycosylflavones or both, species that produce 
flavone-O-glycosides in addition to C-glycosylflavones, species that produce flavonol-O-glycosides 
in addition to C-glycosylflavones, and those that produce only flavonol-O-glycosides. Noteworthy, 
a few of species of Hymenophyllum s.l. and Trichomanes s.l were examined which produce both 
C-glycosylflavones and flavonol-O-glycosides. Most importantly, some of the “chemically 
intermediate species” have morphologically intermediate features between the classic 
Hymenophyllum and Trichomanes. 

307 EAKIN, DAVID A. Dept, of Biological Sciences, Eastern Kentucky University, 
Richmond, KY 40475 - An investigation of the unique peristome of the 
Reqmatodontaceae sensu Eakin using the scanning electron microscope. 

The moss family Regmatodontaceae sensu Eakin is characterized by a peristome unique among 
moss genera. The author will present results from the first investigation of this peristome by means 
of scanning electron microscopy. This investigation verifies the previously determined 
species-specific characters for delineating R. declinatus and R. orthostegius, as well as raising 
some new questions regarding possible differences in the sculpting of the exostome segments of 
these two species, and the source of papillosity in the endostome segments of R. orthostegius. 

308 McLEOD, KENNETH W. AND MARIANNE K. BURKE. University of Georgia, 
Savannah River Ecology Laboratory and United States Forest Service, Center for 
Forested Wetlands - Light acclimation by laurel oak seedlings. 

Forest gap dynamics suggests that plant species that can most fully use the light environment of 
the gap will succeed. If a gap opens slowly, can the existing regeneration layer acclimate to 
increasing light levels and influence the ultimate success of the species? Along the Coosawhatchie 
River in South Carolina, 12 gaps were identified in the bottomland hardwood forest and enlarged 
to 15 m diameter by girdling the trees. In each gap, four -1x1 m plots were selected and two were 
trenched to kill tree roots within the plots, while two were left intact. Identical plots also were 
located in the adjacent closed canopy forest. One year after girdling and trenching, photosynthetic 
light response curves were determined for laurel oak (Quercus laurifolia) seedlings, which was the 
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predominant advance regeneration species. Light saturation for seedlings in gaps was significantly 
higher than for seedlings in closed canopy forests, but trenching had no effect. Exposure to higher 
light levels in gaps led to greater ability to use higher light levels. Thus, following canopy 
disturbances, that drastically change the light environment, laurel oak seedlings, previously 
exposed to higher light levels in canopy gaps, should have an initial advantage in becoming canopy 
trees. 

309 SELLARS, JON D. AND CLAUDIA L. JOLLS. East Carolina University - 
Methodologies for detecting changes in coastal dune habitat using light detection and 
ranging (LIDAR) data. 

A new method for detecting changes in the topographic character of dune systems was examined. 
This included habitat of the federally threatened seabeach amaranth (Amaranthus pumilus). Using 
geographical information systems (GIS) and light detection and ranging technology (LIDAR), we 
developed methodologies for integrating and analyzing multiple years of LIDAR data. LIDAR 
elevation data are collected from a low flying airplane via laser while horizontal data are recorded 
using differentially corrected global positioning satellites (GPS). Our study site was Cape Hatteras 
National Seashore, North Carolina. LIDAR data for 1996, 1997, and 1998 were imported into a GIS 
and used to detect temporal changes in dune micro-topography. Seabeach amaranth requires 
areas of disturbance for colonization and established beaches quickly become unsuitable as 
competition increases. However, storm events can bury the amaranth or remove the underlying 
substrate. Surveys of five populations before and after the 1999 storm season revealed 100% 
losses in these sites. Post storm season surveys of 13 other historic sites detected no seabeach 
amaranth. LIDAR proved to be an efficient means to assess habitat and identify potential 
restoration sites. We would like to acknowledge our NOAA Coastal Services Center, USGS Coastal 
and Marine Program and NASA Wallops Flight Facility partners. 

310 MOSELEY, EDWARD H. AND SHARON HERMANN. Tall Timbers Research 
Station, Tallahassee, FL 32312 - Spatial correlation of Liatris tenuifolia Nutt, with 
canopy and groundcover on a longleaf pine sandhill. 

St. Mark’s National Wildlife Refuge in Florida was chosen for a study of microhabitat influences on 
the spatial distribution and abundance of the fall flowering, perennial herb, Liatris tenuifolia Nutt. 
A single 4000 m2 grid containing 400 contiguous 10 m2 cells was established. Parameters for 
individual cells included L. tenuifolia stem abundance, a spherical densiometer canopy cover 
estimate, groundcover oak density, topographic rise and fall, and a point location, species and DBH 
of all trees > 2.5 cm. Data will be spatially mapped over topography. The occurrence of L. tenuifolia 
will be analyzed with respect to the extent and proximity of canopy and groundcover. Preliminary 
observations indicate that L. tenuifolia is associated with canopy gaps, micro-sites of low-density 
groundcover oak or both. The species also occurs where conditions are unfavorable in only one 
category, but it is often absent where the canopy and groundcover closes. This suggests L. 
tenuifolia may be affected independently by light and groundcover oak-related limiting factors. 

311 CLARIDGE, KEVIN AND SCOTT B. FRANKLIN. The University of Memphis - The 
effects of shading and nutrients on resource allocation of an exotic invasive, 
Microstegium vimineum. 

The invasion of alien species into natural ecosystems has been shown to negatively impact 
species diversity and ecosystem function. A framework for predicting the spread of an alien plant 
in natural systems is needed to determine the magnitude and nature of environmental impact. 
Microstegium vimineum (Trin.) A. Camus is an invasive exotic grass that is colonizing numerous 
habitats because of its tolerance to various light and nutrient resources. It was hypothesized that 
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this alien species may compensate for low light levels by spreading into nutrient rich soil. This 
grass was also thought to excellerate stolon production or vegetative biomass to increase spread 
in low light conditions rather than expelling energy on reproductive bodies. The plasticity of plant 
spread and the resource allocation of M. vimineum was examined under different light and nutrient 
levels using a balanced field and greenhouse study. Preliminary results from this experiment show 
that shading reduces the percent flower weight to total plant weight and increases percent stolon 
length to total plant length. M. vimineum seems to be taking advantage of an unutilized nutrient 
resource under the canopy to continue plant spread success. 

312 BRANDON, ALICE AND DAVID GIBSON. Southern Illinois University at 
Carbondale - Effects of Lespedeza cuneata. an introduced species, on soil nutrient 
status in the natural landscape. 

Lespedeza cuneata has been identified as a serious exotic weed threat in various states. This 
species is an aggressive competitor, which forms dense monocultures that suppress native 
species. Although a legume, it is unclear whether or not L. cuneata adds significant amounts of 
nutrients to the soil. Resource managers attempting to control it suggest that the species’ ability 
to increase nitrogen soil levels causes its dominance in previously nutrient poor plant communities. 
Ten sites were sampled in southern Illinois during the summer of 1999 in various plant 
communities. Soils were sampled inside each L. cuneata stand and in an adjacent site where no 
individuals occurred. Paired t-tests were used to test the hypothesis that levels of nutrients are 
higher under stands of L. cuneata compared to soils outside the stands. Differences in nutrient 
status were non-significant for all nutrients except nitrogen where plots containing L. cuneata had 
39% less nitrogen. These findings suggest that one mechanism for L. cuneata dominance in plant 
communities is through depletion of soil nitrogen. 

313 JOLLS, CLAUDIA L.1'2, JONATHAN VOGEL2, JON D. SELLARS1'2, DAWN 
TREXEL2, BRIAN G. SCHOLTENS2'3, AND DAVID N. KAROWE2'4. ’Biology, East 
Carolina University, Greenville, NC 27858,2University of Michigan Biological Station, 
Pellston, Ml 49769, 3Biology, College of Charleston, Charleston, SC 29424, and 
4Biology, Western Michigan University, Kalamazoo, Ml 49008. - Reproduction and 
below-ground herbivory by Noctuid larvae on Lake Huron tansy. 

Tanacetum huronense (Asteraceae) is a shoreline perennial, threatened in the state of Michigan. 
Virtually nothing is known about its biology. We performed a series of field and laboratory studies 
to determine aspects of breeding biology and success of vegetative transplants. The species is 
autogamous without insects; seed set can range between 17 and 60%. Achenes are highly 
germinable soon after set, but preliminary data suggest burial may suppress germination. Ramets 
are easily transplanted. Clipped ramets survive equally well in field and greenhouse, with reduced 
growth in the field, particularly for transplants. Euxoa detersa, a below-ground cutworm of the 
Noctuidae, was discovered feeding on the rhizome of the plant. Plants in lower-density plots were 
more likely to be attacked by the cutworm but attack frequency did not differ between flowering and 
vegetative ramets. Grazed plants were generally smaller than ungrazed plants. No increased 
mortality was associated with experimentally-simulated herbivory, at least during the growing 
season. Rhizome damage may in fact stimulate greater growth; herbivory by this larva appears to 
have limited negative impact on ramet growth. If needed, Lake Huron tansy is a viable candiate for 
restoration work given its vigorous clonal growth, seed production, and germinability. 
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314 GEISSINGER, KAREN E„ HOWARD S. NEUFELD, AND ROBERT SUTTER1. 
Department of Biology, Appalachian State University and 'The Nature Conservancy, 
Chapel Hill, NC - Grazing influences on species diversity and net primary production 
in a southern Appalachian wet meadow. 

According to McNaughton’s grazing optimization hypothesis, as grazing intensity increases, net 
primary productivity (NPP) should increase to an optimum, then decrease below that of ungrazed 
plants. This study was designed to test the hypothesis that grazing by cows affects NPP and 
maintains species diversity in mountain wetlands. In 1999 cattle were excluded from a portion of 
a wet meadow on the Blue Ridge Parkway. After one season of grazing exclusion, forbs, sedges 
and woody plant cover decreased in the grazed area, while in the ungrazed area, fern and sedge 
cover declined, but nonvascular and woody plant cover increased. Species richness did not 
change. We could not detect a grazing effect on either NPP or standing crops. Mean seasonal 
NPPs were 2.10 + 0.50 g rrr2 d'1 in the grazed plots and 1.37 + 0.66 g rrr2 cf1 in the ungrazed plots, 
while final standing crops were 170 + 24.4 g /m2 and 327 + 82.3 g/m2, respectively. NPP in a 
clipping treatment wasl.33 + 0.51 g m'2 d'1, not statistically different from the other treatments. 
These results suggest that grazing intensities in these wet meadows may not optimize NPP, but 
are sufficient to alter cover of certain species groups. 

315 NEUFELD, HOWARD S. and KAREN E. GEISSINGER. Department of Biology, 
Appalachian State University - Effects of clipping and simulated urination on the 
growth and photosynthesis of a native sedge (Carex lurida) and an introduced grass 
(Holcus lanatus). 

We conducted a greenhouse study of the response of two perennial plant species that are 
preferred browse for cattle in high elevation wet meadows: Carex lurida, a native sedge, and 
Holcus lanatus, an introduced pasture grass. Ramets of both species were planted in large pots 
and allowed to grow for 13 weeks. Half the plants were clipped at two week intervals, and half were 
fertilized with urea to simulate a grazing interaction with cattle urination. Total aboveground 
production was estimated by harvesting while leaf photosynthesis was measured with a Li-Cor 
6200. Clipping reduced total production in C. lurida by half (12.6 g vs 24.0 g) and in combination 
with fertilization resulted in the lowest yields (10.4 g). H. lanatus greatly outproduced C. lurida'. 
nonclipped fertilized plants had maximum yields (92.3 g), followed by nonclipped nonfertilized (63.3 
g). Fertilization had no effect on clipped plants (31.0 g average), but clipped plants that were 
fertilized suffered severe foliar injury. Photosynthesis showed no treatment effects in C. lurida, and 
was only higher for H. lanatus in the two weeks after fertilization. These results show that clipping 
inhibits growth in both species, and that H. lanatus is more responsive to fertilization than C. lurida. 

316 GEISSINGER, KAREN E. and HOWARD S. NEUFELD. Department of Biology, 
Appalachian State University - Effects of a rust fungus (Puccinia coronata) on the 
growth and gas exchange of Holcus lanatus. an introduced grass species. 

During a study of cattle grazing in a southern Appalachian wet meadow, we noticed that Holcus 
lanatus, a dominant pasture grass, was parasitized by the rust fungus Puccinia coronata, especially 
in September. This became somewhat of a problem in a greenhouse experiment we were 
conducting on this species, and so we decided to see what impacts this fungus had on growth and 
gas exchange of these plants. We measured gas exchange on five nonfertilized and five fertilized 
plants. Fertilized plants received a one time application of urea. On each plant, a healthy, 
uninfected and an infected leaf were measured with a Li-Cor 6200 system. Infection greatly 
reduced photosynthesis in the unfertilized plants (14.8 + 0.7 pmol m'2 sec'1 vs 2.4 + 0.9 pmol m'2 
sec'1, respectively; p < 0.0001) but had no effect on stomatal conductance. In fertilized plants 
infection reduced photosynthesis again, but not nearly as drastically (16.6 + 1.2 pmol m'2 sec'1 vs 
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12.0 + 1.5 pmol rrv2 sec'1, respectively; p = 0.0556). Stomatal conductance was not affected. Water 
use efficiencies declined in response to rust infection, and this, plus lowered carbon gain, may 
affect community level processes in the field, such as succession and productivity. 

317 SMITH, LINDSAY M. AND CATHRYN H. GREENBERG. U.S. Forest Service, 
Southern Research Station - Comparison of germination and removal rates of 

Celastrus orbiculatus Thunb. and Ilex opaca. 

Oriental bittersweet (Celastrus orbiculatus Thunb.) is an invasive non-native woody vine that is 
naturalized in many eastern states and poses a serious threat to native plant communities where 
it occurs in the Southern Appalachians. Bittersweet grows rapidly, spreads by root suckering, 
strangles and shades existing vegetation and produces consistently large annual seed crops that 
are dispersed by birds and small mammals. We compared removal rates of bittersweet fruits to 
fruits of American holly (Ilex opaca) that have a similarly sized and colored fruit. We also tested 
the hypothesis that high-density bittersweet patches will be removed faster than low-density 
patches. Fruits were marked with paint and counted weekly to determine removal rates. Preliminary 
data suggest that fruits of both species were removed slowly in late fall, with no apparent 
differences in removal rates of C. orbiculatus vs. I. opaca or high vs. low fruit density. We will test 
the effects of gastrointestinal scarification by birds and fertilization by bird feces on germination 
rates in the greenhouse. 

318 SPYREAS, GREG AND DAVID J. GIBSON. Southern Illinois University - A test 
of the relationship between endophyte infection level and species diversity in an 
abandoned tall fescue pasture. 

Fungal endophytic infections are considered mutualistic in the Pooideae grass tribe. Controlled 
experiments demonstrate that endophyte infected Fesctuca arundinacea is a better inter and 
intraspecific competitor. However, long term, field studies have not been performed to assess this 
supposed endophyte advantage in relation to other ecological variables. Our study investigates the 
relationship between endophyte infection, F. arundinacea dominance, nitrogen addition, mowing 
regime, pH, and water holding capacity of soil, on the diversity of a field seven years after a 
disturbance. Levels of endophyte infection within 26 plots ranged from 100%-0%, but had no 
relationship to F. arundinacea abundance. Using linear regression it was found that mowing and 
F. arundinacea abundance were the only two variables significantly related to diversity. Endophyte 
infection was only marginally, positively correlated with diversity. This study suggests that 
endophytes may be less ecologically important than previous, highly controlled experimental 
studies indicate. Additionally, a survey of endophyte infection levels for four species of Festuca 
throughout Illinois showed little variation, suggesting that endophyte infection levels vary little 
among natural populations. 

319 ZETTLER, JENNIFER A., TIMOTHY P. SPIRA, AND CRAIG R. ALLEN. 
Department of Biological Sciences, Clemson University, Clemson, SC 29634 - The 
response of the red imported fire ant to elaiosome-bearinq seeds. 

About 30% of the herbaceous species in forests of eastern North America have (native) 
ant-dispersed seeds. Seeds of these plants bear a lipid-rich structure (elaiosome) that attracts ants. 
Ants typically transport seeds to their nest where the elaiosome, but not the seed, is consumed. 
The purpose of our research is to assess the response of the red imported fire ant, Solenopsis 
invicta, to elaiosome-bearing seeds. Two experiments are described. First, in a field experiment, 
we quantified seed removal rates by fire ants of native herbs (Trillium, Viola, and Sanguinaria) 
whose seeds have attached elaiosomes. As a control, seed removal rates of 
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non-elaiosome-bearing seeds (Sorghum spp.) were also assessed. Approximately 100% of the 
elaiosome-bearing seeds were removed by fire ants. In contrast, 18% to 52% of the sorghum 
seeds were removed. Second, we assessed the potential for fire ants to function as seed 
predators. In this experiment, elaiosome-bearing seeds of spring herbs were presented to 
laboratory colonies of fire ants. Preliminary results indicate that fire ants consume some seeds. 

320 ROMANO, FRANK A. AND GEORGE R. CLINE. Biology Dept. Jacksonville State 
University, Jacksonville, AL - Preliminary results of a survey of leaf litter tardiqrades 
from the Hawk Mountain Sanctuary, Kempton, PA. 

Tardigrades were first discovered in soil by Heinis, but it wasn’t until Mihelcic’s work that soil, in 
particular leaf litter, was considered a natural substrate. Few investigations have been conducted 
on the tardigrades of leaf litter. In this study, leaf litter samples were collected from various 
elevations and various slope aspects on Flawk Mountain during spring 1999. Leaf litter samples 
were separated into 2 layers, an upper layer, composed primarily of leaf litter, and a bottom layer, 
composed of leaf litter and humus, were collected in an area of about 225 cm2. Each sample was 
hydrated and washed through nested sieves and specimens were collected and preserved by 
adding boiling alcohol. Animals and eggs were isolated under a dissecting microscope, extracted 
with a pipette, and mounted on slides in Hoyer’s mounting medium. Mounted specimens were 
viewed with phase microscopy to determine morphological features that enable species 
identification. Data will be analyzed from faunal and ecological perspectives. 

321 FIENSON, RICHARD N. Department of Biology, Appalachian State University - A 
comparison of scorpion diversity within Big Bend National Park and Guadalupe 
Mountains National Park, Texas. 

One thousand seven hundred and fifty seven scorpions were collected within the boundaries of 
Texas' two National Parks from 1987 through 1999 at elevations ranging from 594 meters (1950 
feet) to 2440 meters (8000 feet). Both parks are located within the northern Chihuahuan Desert and 
contain high elevation desert islands that provide a diverse habitat for scorpions. Of the 20 known 
scorpion species in Texas, 15 are found within Big Bend National Park and 7 are found within 
Guadalupe Mountains National Park. Physiographic features, migration centers, latitude and 
geography provide clues to the diversity of species within the two parks. 

322 BOST, KAREN C. AND RICHARD N. HENSON. Appalachian State University - 
Comparison of scorpion abundance from four different habitats in Big Bend National 
Park. Texas. 

One hundred thirty seven scorpions representing 3 families were removed from four different 
habitats in Big Bend National Park, Texas, in May 1988. Each habitat was subdivided into 5 plots 
of 225 square meters. These plots were randomly selected, but were in close proximity, each with 
identical habitat. The four habitats included low desert, high desert, sotol grassland, and dry 
woodlands that ranged in elevation from 3270 meters to 5000 meters. Scorpions were removed 
from each plot three different times on alternate nights. Scorpion density and speciation varied with 
habitat. Each collection on individual plots reduced the number of scorpions by approximately 50%. 
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323 SHIMER, WENDY AND JAMES JOY. Department of Biological Sciences, Marshall 
University, Huntington, WV 25755 - Beetles (Coleopteral and bugs (Hemiptera) 
associated with rat carcasses in West Virginia. 

Beetles were collected from rat carcasses placed at the Green Bottom Wildlife Management Area 
in Cabell County, West Virginia in March, May, July, and October 1999. Twenty-two rat carcasses 
were placed in eleven traps in the sun and eleven traps in the shade. Traps were arranged in a 
circle and visited every day. Ambient temperatures, relative humidity (%), and rainfall were 
recorded daily for both sunlit and shaded conditions. Twenty-eight species from the Order 
Coleoptera and one species from the Order Hemiptera were collected and identified. None of the 
species, however, occurred in the March collecting period. The dominant beetles were the 
American carrion beetle, Nicrophorus americana (Fabricius 1775), and the hairy rove beetle, 
Creophilus maxillosus (Linnaeus 1758). Beetles were found more frequently in higher temperatures 
and after rainy days. 

324 HILDRETH-WHITEHAIR, AIMEE AND JAMES JOY. Department of Biological 
Sciences, Marshall University, Huntington, WV 25755 - Carrion flies (Insecta: Diptera) 
of southwestern West Virginia. 

Colonization of rat carcasses (Rattus rattus L.) by carrion-fly larvae was studied at the Green 
Bottom Wildlife Management Area in Cabell Co., West Virginia during four experimental periods: 
March, May, July, and October of 1999. Phaenicia caeruleiviridis, the most common species 
encountered, was present in all periods. Cynomyopsis cadaverina, a reported cold weather 
species, was present only in March and October. Other species observed were: Sarcophaga 
bullata, S. haemorrhoidalis, Cochliomyia macellaria, and Musca domestica. 

325 REEVES, WILL AND MICHELLE COLACICCO. Department of Entomology, 
Clemson University - The effects of Solenoosis invicta foraging on post mortem 
interval determinations in winter months. 

Solenopsis invicta, the red imported fire ant, has effects on summer determinations of post mortem 
interval in forensic entomology. It removed calliphorid eggs and larvae from corpses. During winter 
months both calliphorid oviposition and ant foraging are reduced. We are presenting data to show 
the effects of fire ant foraging on post mortem interval determinations of corpses in fields during 
winter months. 

326 RUSSELL, COLIN A., M. ELOISE BROWN CARTER, AND STEVE C. BAKER. 
Department of Biology, Oxford College, Emory University, Oxford, GA 30054 - The 
coexistence of a cryptically colored Noctuid caterpillar with the rock outcrop endemic. 
Viguiera portent. 

Rock outcrops, exposures of granitic rock distributed in the southeastern Piedmont, appear as 
small islands within natural and developed landscape. Extreme conditions of moisture and 
temperature characterize these ecosystems which are inhabited by a high incidence of endemic 
plant and animal species. In the fall the Confederate daisy, Viguiera porterii, dominates the shallow 
soil communities on the rock surface and the outcrop perimeter. The seeds of this endemic aster 
germinate in the spring, survive as seedlings through the summer, and flower in the fall between 
mid September and mid October, depending on rainfall and temperature. About fifteen years ago 
a cryptically colored caterpillar was first discovered on Viguiera flowers in Georgia. The yellow 
caterpillars usually are found curled around and feeding on the flower heads. The caterpillars 
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pupate underground and emerge in the fall during the Confederate daisy flowering season. The 
caterpillar appears to occur sporadically and in low numbers on outcrops. In the past several years, 
increased difficulty in collection raises questions concerning declining population numbers. Efforts 
to raise and identify this previously undescribed caterpillar and its adult Noctuid moth will be 
described. 

327 SIEGLE, TRACEY E. AND ELAINE S. CHAPMAN. Department of Biology, The 
Illinois College, Jacksonville, IL 62650 - A novel method for tick retrieval reveals 
migration of Amblvomma americanum in Pike County. Illinois. 

To improve tick retrieval, we constructed a loose-fitting, white cotton flannel garment to be worm 
while walking through tick-infested areas in Pike Co., Illinois. Wearing this suit, we sampled areas 
near the ground that would not be accessible by traditional flagging techniques; its white color 
made the ticks clearly visible and easily retrieved. After flagging for ticks last summer at the same 
location, we often observed ticks on our clothing and skin. After wearing this suit this year, we 
encountered no ticks. In 8 outings, 235 ticks were recovered (mean=29.3). While these numbers 
represent a considerable increase in tick retrieval over last year’s flagging attempts, the increase 
could be contributed to tick population changes over the past year. Of the 235 ticks, 167 were 
identified as Dermacentor variabilis, the American dog tick, and 68 were Amblyomma americanum, 
the lone star tick, suggesting that the lone star tick has migrated as far north as Pike County. 
Because both species are disease carriers, our results have a practical application for activities 
in Pike County. The suit may be useful to other field studies, such as seed collection. 

328 BEALS, MONICA L. Dept. Ecology and Evolutionary Biology, University of 
Tennessee, Knoxville, TN 37996 - Factors influencing community structure in spiders. 

Two different but potentially complementary approaches are often used in the study of community 
structure: some studies examine species' associations with specific habitat features (e.g., 
structural, floristic, or microclimatic features) while others focus on patterns of species 
co-occurrence. I investigated the structure of spider communities in three adjacent habitats (old 
field, tussock-grass field, and deciduous woodland) in East Tennessee over a two year period 
using habitat associations as well as patterns of species co-occurrence to generate estimates of 
spatial overlap. Patterns of spider species co-occurrence were analyzed using a community matrix 
to describe species' roles in the community along a continuum from generalist to specialist. The 
co-occurrence patterns are generally concordant with those found in a 1976 census of spiders in 
the same habitats, suggesting that community patterns of co-occurrence in this system are 
persistent through time. Associations with habitat features were analyzed using ordination 
techniques and by correlating spider species with measures of habitat structure and microclimate, 
and with plant species grouped on the basis of physiognomic characteristics. Preliminary results 
from these analyses have indicated lesser degrees of association with habitat features than with 
other spider species. Comparisons of results from the two approaches will be discussed. 

329 MATTINGLY1, SHANNA, FRANK A. ROMANO1, AND DIANE R. NELSON 2' 
Jacksonville State University, Jacksonville, AL, 2 East Tennessee State University, 
Johnson City, TN. - Preliminary results of a tardigrade survey on Dauphin Island. Alabama. 

Dauphin Island is a barrier island in the Gulf of Mexico formed off Mobile Bay, AL. Four transects 
across Dauphin Island were established through major habitats. Within each transect mosses, 
lichens, leaf litter, and other tardigrade habitats were sampled. Transect 1 extends through 
Audubon Sanctuary. Two trees (live oak and tupelo) plus aquatic algae and bottom sediments were 
sampled. Transect 2 extended through Cadillac Square. Eight trees (6 live oak and 2 tupelo) and 
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dune soil were sampled. Transect 3 ran just west of Rt. 193 and across the Isle du Dauphine golf 
course. Five trees (live oak), Spanish moss, sand dune leaf litter, plus algae and bottom sediments 
were sampled. Transect 4 ran just east of the elementary school. Three trees 3 trees (magnolia, 
pine, live oak) and dune leaf litter were sampled. The first sample of moss, lichens, and leaf litter 
was taken along each transect in October 1999. Tardigrades will be extracted from each sample 

and identified to species. 

330 GANGLOFF, MICHAEL M. AND JACK W. FEMINELLA. Department of Biological 
Sciences, Funchess Hall, Auburn University, Alabama 36849. - Status of freshwater 
mussels (Bivalvia:Unionidae) in the Uphapee Creek drainage. Alabama. 

Uphapee Creek, a tributary of the Tallapoosa River, drains 863 km2 in the Piedmont/Coastal Plain 
physiographic province. Land use in the drainage is primarily agricultural and residential with some 
forested land (Tuskegee National Forest). Streams in the Tallapoosa drainage have been generally 
characterized as having low diversity and density of unionid mussels (Mollusca; Bivalvia); however, 
the Uphapee drainage appears to support a moderately diverse assemblage in several sub-basins. 
In 1999 we surveyed unionids in three major sub-basins of the Uphapee drainage (Chewacla, 
Choctafaula and Opintlocco Creeks). Eighteen species of unionids and Corbicula fluminea were 
reported from Chewacla Creek, a large tributary of Uphapee Creek, in 1974. Present day surveys 
in this stream yielded 14 species (13 live) including the threatened Lampsilis altilis and the 
endangered Pleurobema decisum. Quantitative sampling of mussels in Chewacla Creek revealed 
densities from 0 to 0.31 individuals/m2; diversity ranged from one to 11 species per site. Mussel 
diversity and density were highest at downstream sites of Chewacla Creek. Unionids are 
distributed widely throughout the Uphapee basin and mussel populations (including sensitive 
species) appear stable. 

331 CLAY, JEREMY AND JAMES JOY. Department of Biological Sciences, Marshall 
University, Huntington, WV 25755 - Plagitura salamandra Holl 1928 and Plagitura 
parva Stunkard 1933 in the small intestine of the red-spotted newt, Notoothalmus v. 
vlridescens (Rafinesaue). 

Two species of helminths, Plagitura salamandra and P. parva are located in the small intestine of 
the red-spotted newt in close proximity to each other. A total of 227 newts were necropsied over 
a period of four years. The small intestine of each host animal was removed and divided into three 
equal sections: anterior, middle and posterior. The number of P. parva and P. salamandra 
individuals were recorded from each section of the intestine. Our data shows that P. parva resides 
in the anterior and middle portions of the small intestine while P. salamandra are found most 
frequently in the posterior portion. Using a x2test, the relative location of the parasites was 
determined to be significantly different (p<0.001). 

332 TUBERVILLE, TRACEY D. University of Georgia’s Savannah River Ecology Lab 
- Activity and movement patterns of the southern hoqnose snake Heterodon simus. 

The southern hognose snake, Heterodon simus, is a fossorial snake whose range is restricted to 
the southeastern Coastal Plain. This species is infrequently observed, was historically considered 
uncommon, and is considered by many herpetologists to be declining. Due to the dearth of natural 
history information, it is not known whether the southern hognose snake is truly rare or if it is simply 
perceived as rare due to its secretive, fossorial habits. The purpose of this study was to determine 
the activity and movement patterns of southern hognose snakes on the Savannah River Site in 
South Carolina. Since April 1999, I have monitored four radio-implanted adults. Data on home 
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range size, habitat utilization, over-wintering, and behavior will be summarized and interpreted in 
the context of current management and conservation strategies. 

333 GREENBERG, CATHRYN H. U.S. Forest Service, Southern Research Station - 
Spatio-temporal dynamics of pond use by Florida gopher frogs (Rana capito aesoous). 

Spatio-temporal dynamics of Florida gopher frog (Rana capito areolata) breeding and juvenile 
recruitment were studied for five years using intermittent drift fences with pitfall traps at eight 
isolated ephemeral ponds within hardwood-invaded versus savanna-like longleaf pine-wiregrass 
uplands. Adult use of ponds was low but relatively constant among years, and did not differ 
between treatments. Juvenile recruitment was significantly higher in the savanna-like upland matrix 
treatment. The number of adults using ponds correlated with the number of recruits only in one 
year. Recruitment rates were relatively low (maximum 175 captured/pond/year) but juveniles were 
produced from most ponds in three years. Juvenile body size differed significantly among years 
and ponds, and was negatively correlated to the number of juveniles exiting ponds in only one year. 
Most emigration by metamorphic juveniles occurred from May through August, and was unrelated 
to rainfall events. A high proportion of juveniles with tailbuds, and similar tailbud length in most 
months suggest that metamorphosis occurred throughout the emigration period. Influences acting 
at both landscape-level and within-pond scales apparently affect recruitment and body size in 
Florida gopher frogs. 

334 DODD, C. KENNETH, JR.1, JEFFREY CORSER2, AND MARIAN L. GRIFFEY1. 
1 Florida Caribbean Science Center, U. S. Geological Survey, Gainesville, FL 32653 
and 2U. S. Geological Survey, Great Smoky Mountains National Park, Gatlinburg, TN 
37738 - An inventory of the amphibians of Great Smoky Mountains National Park: 
Some initial results. 

In 1998, we began an intensive survey of the amphibians of Great Smoky Mountains National Park. 
Using mostly time constraint surveys along existing trails, roads, and streams, we documented 36 
of the 41 species historically reported from the park. Sixty-three aquatic sites and 93 terrestrial 
sites were surveyed for a total of 114.5 and 120.4 person-hours, respectively. Twenty species of 
salamanders were found in terrestrial habitats, and 22 in aquatic habitats. Eight frogs were seen 
terrestrially, and 10 in aquatic habitats. Two species likely are extirpated, Aneides aeneus and 
Acris crepitans. The salamander Necturus maculosus is present based on recent sightings by fish 
survey crews, but the status of the frog Rana pipiens remains unknown. In addition, a 4th specimen 
of the mud salamander Pseudotriton mcntanus was recorded, and the salamanders Hemidactylium 
scutatum and Desmognathus aeneus were found more widely distributed than previously recorded. 
Two species new to the park were found, Ambystoma talpoideum and Scaphiopus holbrooki. We 
documented dead or dying amphibians at several wetlands. A presumptive diagnosis of the 
presence of an iridovirus and the ichthyofungus Ichthyophonus suggests increased monitoring of 
amphibians at these sites is desirable; no chytrids have been identified. 

335 METTS, BRIAN S.\ J. DREW LANHAM2, AND KEVIN R. RUSSELL3. ’Savannah 
River Ecology Laboratory, 2Dept. of Forest Resources, Clemson University, and 
3Williamette Industries Inc., Dallas, OR - Evaluation of herpetofauna communities in 
upland streams and beaver impoundments in the Upper Piedmont of South Carolina. 

Beaver (Castor canadensis) have the ability to substantially modify their environment and 
landscapes. Beaver activities may create impoundments and openings in forested habitats, 
increasing the diversity of habitats and plant and animal species. The effects of beaver 
impoundments on amphibian and reptile communities are not well documented. Recent studies 
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have shown that beaver impoundments support more diverse communities of fish, waterfowl, 
passerines, mammals, and invertebrates than do unimpounded streams. The purpose of this study 
was to survey and compare the herpetofauna populations inhabiting beaver ponds and 
unimpounded streams in the Piedmont of South Carolina. Herpetofauna were sampled intensively 
with minnow traps, turtle traps, cover boards, and drift fences with pitfall traps daily from January 
1998 to May 1999. Habitats of both impounded and unimpounded streams were characterized 
using standard vegetation sampling techniques. Environmental variables were compared between 
and among treatments. Results show that beaver activity in the Piedmont of South Carolina has 
an effect on herpetofauna abundance and diversity. 

336 WILMHOFF, CRAIG D., W. RUSS MCCLAIN, AND WILLIAM H. N. GUTZKE. 
Dept. Biology, University of Memphis - Intrinsic and extrinsic factors affecting resting 
metabolism in three svmpatric species of the genus Eurycea. 

Organisms can increase the amount of energy allocated to reproduction and/or growth thus 
increasing their lifetime reproductive success by either increasing overall energy intake or 
minimizing energy spent on maintenance. Maintenance costs, which can be determined by 
measurement of resting metabolic rate, have been demonstrated in most poikilotherms to be 
affected by temperature and body mass. Amphibians are unique among vertebrates in that exhibit 
high levels of cutaneous respiration a characteristic that enables them to respire in both an aquatic 
and aerial media thus providing another factor, media, that must be considered. The present study 
examined the effect of temperature, and body mass on resting metabolism in aquatic and aerial 
media in three sympatric species Eurycea junaluska, E. wilderae, and E. longicauda. Resting 
metabolism was determined by measuring the rates of oxygen consumption at 5, 15, 20, and 25 
°C in closed system metabolic chambers. Animals were acclimated to 20° C and a 14:10 (L:D) 
photoperiod for at least two weeks prior to experimentation. All species demonstrate a similar 
increase in resting metabolism with increasing temperature and body mass in an aquatic media. 
Data from the aerial media is forthcoming. 

337 PENDERGRASS, DARRYL, GEORGE R. CLINE, and JAMES RAYBURN. 
Jacksonville State University, Jacksonville, AL - Observations of tadpole deformities 
from Calhoun County, AL. 

Recent reports of malformed frogs and declines in amphibian populations have stimulated research 
in these organisms. Limb deformities have been well documented in ranid frogs from Minnesota, 
and from other parts of the United States, but little emphasis has been placed on southeastern 
frogs. In this study, we collected 5 tadpole species from 5 sites from Calhoun County in 
northeastern Alabama. Specimens were collected with dipnets and seines, C02 anesthetized, and 
fixed in formaldehyde. Deformities were scored in 4 categories (oral, gut, tail, and eye). Deformity 
rates were calculated and compared among the sites. The highest observed deformity rate was 
11% oral deformities for Rana catesbeiana from Fort McClellan, while the lowest rate was 2% oral 
deformities for Hyla chrysoscelis from Ohatchee Park. More sites are being collected and analyzed. 

338 BART, HENRY L., JR. Tulane Museum of Natural History, Belle Chasse, LA 
70037 - Anatomy of an extinction: extirpation of the Pearl darter Percina aurora from 
the Pearl River system. 

The Pearl darter (Percina aurora) is a recently described percid species known only from the Pearl 
and Pascagoula River drainages of Louisiana and Mississippi. The species disappeared from the 
Pearl River in 1973. It still survives in the Pascagoula River drainage, but is extremely rare. I 



ABSTRACTS ~PAPERS 219 

analyzed life history and population trends for the extinct population in the Pearl River system 
based on specimens collected over a 23-year period (1950-1973), and now archived in the Tulane 
Museum of Natural History. The Pearl darter matures in the first year of life, has a short life span 
(2 years), an abbreviated spawning season (March-April) and produces small clutches of eggs 
relative to other darters. The Pearl darter inhabited a portion of the Pearl River (middle to lower 
reaches) that has experienced considerable environmental degradation. Changes in the Pearl River 
population over time are related to environmental changes in the river in an effort to identify 
causative factors for the population’s demise. 

339 BURSE, JEANINE R., and H.L. BART, JR. Dept, of Ecology, Evolution and 
Organismal Biology, TulaneUniversity, New Orleans, LA 70118 - Historical 
biomonitorinq by immunohistochemical detection of vitellogenin in livers of archived 
samples of Lepomis macrochirus. 

Vitellogenin (Vg) detection in male fish is a powerful indicator of xenoestrogenic contamination in 
aquatic systems. Xenoestrogenic contamination may have detrimental effects not only on wildlife 
populations by impairing reproductive function, but on humans also, where this type of 
contamination has been implicated as a possible causative agent of reproductive cancers. Duration 
of exposure to this type of contamination can help unravel the mystery of its long-term effects on 
wildlife populations. I have developed a protocol for historical biomonitoring by 
immunohistochemical detection of Vg in livers of formalin fixed specimens to determine history of 
exposure. I have exposed Lepomis macrochirus to estrogen in the lab, and captured them in the 
field from a xenoestrogenically-contaminated site. The livers of these specimens were fixed in 
formalin and Vg was detected immunohistochemically using a horseradish peroxidase labeled 
secondary antibody and the DAB substrate detection system. Using this protocol, I propose to 
detect Vg in livers from archived specimens in the Tulane University Museum of Natural History. 
Detection of this bioindicator will enable us to determine if certain populations have been exposed 
as far back as the collection allows. 

340 MAYDEN, RICHARD L. Dept. Biological Sciences, University of Alabama, 
Tuscaloosa, AL 35487 - Prerequisites to Effective Conservation Strategies for 
Biodiversity. 

Biodiversity is the product of descent with modification. Descent is intrinsic to all organisms and 
all types of attributes are modified through a unique history. Patterns of descent reflect processes 
responsible for the origins and current existence of organisms-species-lineages. Phylogenetic 
systematics is the only method designed to recover these patterns, as well as reconstruct past 
evolutionary events of species, intraspecific entities, and their attributes. Species are fundamental 
in evolution; they are viewed as the nuclear elements of evolution. Thus, understanding species 
and their evolution is essential to understanding biological systems and their conservation. Only 
the Evolutionary Species Concept (ESC) is consistent with both the theoretical and empirical 
domains of evolutionary biology. The use of other concepts is inherently detrimental to our abilities 
to understand and conserve biodiversity. Furthermore, the rarity of many imperiled species or 
intraspecific entities often precludes any proactive conservation and recovery efforts. Knowledge 
of their phylogenetic relationships and assurance of their naturalness allows researchers to work 
with surrogate taxa (close relatives) to develop effective conservation and recovery strategies to 
be applied to imperiled taxa. Thus, only with input from systematics and the ESC can naturally 
occurring biodiversity have the opportunity to be recognized and conserved in perpetuity. 
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341 SCHOFIELD, PAMELA J. AND STEPHEN T. ROSS. Department of Biological 
Sciences, University of Southern Mississippi, Hattiesburg, MS 39406-5018 - Habitat 
selection of the channel darter. Percina copelandi- a surrogate for the imperiled pearl 
darter, Percina aurora. 

Percina aurora (subgenus Cottogaster), is an imperiled species being considered for listing by the 
USFWS. To better understand habitat use of P. aurora, we studied another, more abundant 
Cottogaster species, Percina copelandi, from the Ouachita River, Arkansas. Field observations of 
habitat use by P. copelandi show substantial variation, which may be caused in part by seasonal 
changes. We used a laboratory stream system to determine how season and current speed affect 
habitat selection of P. copelandi. Specifically, we examined mesohabitat selection (pools versus 
riffles) and microhabitat selection (substratum particle size in riffles) over three temperature 
regimes (summer, spring and winter) and three current speeds. Percina copelandi generally 
selected coarse substrata (e.g., cobble) over more fine substrata (e.g., gravel) and preferred pool 
habitats over riffles. Preferences were most pronounced in the winter temperature regimes. At 
spring and summer temperatures, fish increased their use of riffles and finer substrata. These data 
concur with our field observations that P. copelandi utilize shallow riffle habitats during the spring 
spawning period and reduce their use of riffles in summer or winter conditions. These results may 
be useful in delineating critical habitat needs of both P. copelandi and P. aurora. 

342 HEINS, DAVID C.1, JOHN A. BAKER2, AND HILLERY MARTIN1. 'Dept. Ecology, 
Evolution, and Organismal Biology, Tulane University, New Orleans, LA 70118 and 
2Dept. Biology, Clark University, Worcester, MA 01610 - Competent plerocercoids of 
the cestode parasite Schistocephalus solidus in multiple infections of the threespine 
stickleback, Gasterosteus aculeatus. 

Past research has shown an inverse relationship between the size of Schistocephalus solidus 
plerocercoids and the number of infections (worms) in threespine stickleback. Previous 
investigations also have shown that individual plerocercoids large enough to mature in the definitive 
hosts (about 40 species of aquatic birds) are infrequent among infections that involve more than 
three plerocercoids per fish. Our research on this host-parasite system in Walby Lake, Alaska, has 
revealed larval growth to competency among individual plerocercoids in host fish with large 
burdens. Here we show that although mean plerocercoid weight per host fish does decrease with 
an increase in the number of plerocercoids per host, competent plerocercoids may occur frequently 
among multiple infections exceeding three plerocercoids per host fish. 

343 SCHWARTZ, F. J. Institute of Marine Sciences, Morehead City, NC - Analyses of 
world fish hybrid literature from 1550-present. 

World fish hybrid literature bibliographies containing 1945 and 1820 references respectively were 
published in 1972 and 1981. A new compilation of 5022 references has been amassed for literature 
re hybrids. Overall the compilations treat 8787 references published 1550 to the present. A good 
correlation, r=0.9596 exists between number of references/ year. A preponderance of publications 
occurred in 1980, 2651 references. Most references were published in English (7186 papers), 
Russian (806), and German (374). Polish, Czech, Hungarian, Italian, Turkish, and a variety of other 
languages accounted for 220 references. Hybrids were reported for 36 freshwater, two intermediate 
(found in fresh or marine), and 52 marine fish families. Acipenserid, Cyprinid, Ictalurid, Salmonid, 
Poeciliid, Moronid, Centrarchid, Percid, and Cichlid families accounted for most hybrids. Hybrids 
or hybridization resulted following natural or man's actions to increase them for their countries' food 
resources. 
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344 STAUB, BRANDON P.1-2 AND JUSTIN D. CONGDON1. 'Savannah River Ecology 
Laboratory, Aiken, SC 29802 and 2 The Institute of Ecology, University of Georgia, 
Athens, GA 30601. - Investigation of standard metabolic rates and brood size of 
eastern mosquitofish (Gambusia holbrooki) living in a coal combustion waste settling 
basin. 

Coal combustion waste contains a variety of trace elements that could sublethally affect wildlife. 
We compared the standard metabolic rate (SMR) and brood size of eastern mosquitofish 
(Gambusia holbrooki) from a coal combustion waste settling basin with mosquitofish from a 
reference site on the Savannah River Site, Aiken, South Carolina. Male ash basin (AB) 
mosquitofish did not exhibit significantly higher SMRs than reference site (RS) male mosquitofish 
(mean metabolic rates = 0.05250 and 0.04496 ml02/hr for AB and RS males respectively). In 
addition, brood sizes of AB and RS females were not significantly different (mean brood size = 
12.82 and 13.31 offspring/female for AB and RS females respectively). Our mosquitofish data is 
contrary to standard metabolic rate trends documented previously in other species inhabiting the 
same ash basin system. Whereas AB mosquitofish exhibit elevated body burdens of several trace 
elements (arsenic, cadmium, and selenium), we found no evidence of sublethal effects associated 
with exposure to the ash basin habitat. 

345 MARTORELLI, SERGIO R. AND ROBIN M. OVERSTREET. Centro de Estudios 
Parasitologicos y Vectores, CONICET, 2 # 584(1900) La Plata, Argentina and Gulf 
Coast Research Laboratory, Ocean Springs, MS 39566-7000 - Proposed life history 
of a new species of diqenean in the Gulf of Mexico involving ctenophores and 
jellyfishes as the second intermediate hosts. 

During examination of a variety of animals in Mississippi Sound for digeneans that mature in fishes, 
we discovered one species that appeared to use a clam, ctenophore or cnidarian, and a fish. A 
species of Bacciger (Faustulidae) occurred as a metacercaria in the combjellyfishes Mnemiopsis 
mccradyi and Beroe ovata and the jellyfishes Chrysaora quinquecirrha and Phialidium languidum. 
Based on experimental exposures, a trichocercous cercaria from the stout razor clam, Tagelus 
plebeius, appeared to be conspecific; it penetrated and remained as an unencysted metacercaria 
in the combjellies and jellyfishes. Based on feeding the metacercaria from natural infections to the 
Gulf menhaden (Brevoortia patronus), we recovered specimens identical to those previously 
collected from the menhaden. This study was supported in part by the National Research Council 
(CONICET) and the NOAA, National Marine Fisheries Service, award No. NA86FL0476. 

346 GOLDSTEIN, ROBERT J„ CHRISTOPHER D. HOPPER, AND GERALD B. 
POTTERN. Robert J. Goldstein & Associates, Inc., Raleigh NC - Detention pond fish 
kill due to potable water spill. 

In April 1999 a potable water line ruptured in Wake County NC, spilling two million gallons of 
chloraminated water into a 1.3 million gallon detention pond in a residential area. The spill entered 
the pond 1,000 feet downstream of the broken pipe. All grass carp, channel catfish, and bullheads 
apparently died within hours. Sunfishes, largemouth bass, and golden shiners, both dead and alive, 
were found congregated near an uncontaminated pipe delivering a slight trickle. All live fishes 
exhibited dyspnea (labored breathing). Dead specimens of 12 species totaling 460 pounds were 
recovered. Chloramine detoxification by the stream was negligible. Utilities personnel installed 
aerators to dissipate free chlorine, but this probably had little effect on chloramine. Addition of 
sodium thiosulfate was rejected because this would have released large amounts of free ammonia 
that could not be readily removed. The detention pond mitigated the damage of the spill; only a few 
dead fish were observed in the impoundment downstream, and these may have been flushed from 
the detention pond during or after the spill. 
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347 PUNG, OSCAR1, LANCE DURDEN / MICHAEL PATRICK , AND TOSHICA 
CONYERS1. 1Dept. Biology and Institute Arthropodology and Parasitology, Georgia 
Southern University, Statesboro, GA, and 2Dept. Biology, Pennsylvania State 
University, Altoona, PA - Ectoparasites and gastrointestinal helminths of southern 
flying squirrels in Georgia. 

Ten species of ectoparasites were recovered from southern flying squirrels (Glaucomys volans) 
trapped in southeast Georgia. These included sucking louse (Hoplopleura trispinosa, Microphthirus 
uncinatus, and Neohaematopinus sciuropteri), flea (Orchopeas howardi) tick (Amblyomma 
maculatum and Ixodes scapularis), mesostigmatid mite (Androlaelaps casalis, Androlaelaps 
fahrenholzi, and Haemogamasus ambulans), and chigger (Leptotrombidium peromysci) species. 
Microphthirus uncinatus is reported for the first time from eastern North America. The only 
commonly collected ectoparasites, N. sciuropteri (prevalence = 63%) and O. howardi (prevalence 
= 47%), are vectors of the rickettsial zoonotic agent of sporadic epidemic typhus. Also, 3 nematode 
(Citellinema bifurcatum, Strongyloides robustus, and Syphacia thompsoni), 1 unidentified cestode, 
and 1 acanthocephalan (Moniliformis clarki) species were found in flying squirrel gastrointestinal 
tracts. With the exception of S. thompsoni, which was common and relatively abundant in the 
cecum (prevalence = 94%, intensity = 51 ± 12), both the prevalence and intensity of helminth 
parasites were low. Syphacia thompsoni and M. clarki are new state records for tree squirrels in 
Georgia. 

348 CHARLES T. FAULKNER1, SHARON PATTON1, ELISABETH L. BUCKLES2, 
LINDA MUNSON2, AND T. COONAN3.1 University of Tennessee College of Veterinary 
Medicine, Knoxville TN 37996, 2School of Veterinary Medicine, University of 
California-Davis, Davis CA 95616, and 3National Park Service, Channel Islands 
National Park, Ventura CA 93001 - Angiocaulus gubernactulatus in the island fox. 
Urocvon littoralis. from the California Channel Islands: a new host record. 

Adult nematode parasites were recovered from the heart blood of a deceased island fox, Urocyon 
littoralis, submitted for necropsy examination to determine the cause of death. The worms were 
presumptively identified as Angiostrongylus sp. based on their small size and location in the 
cardiopulmonary circulation of a canine host. Subsequent examination of the specimens indicated 
they were morphologically compatible with published descriptions of Angiocaulus gubernactulatus 
a closely related Angiostrongylid nematode associated with mustelids in California and Mexico. The 
occurrence of A. gubernaculatus in the island fox is a new host record for the parasite. Further 
study of the A. gubernaculatus recovered from the island fox and comparison with specimens 
recovered from the traditionally recognized mustelid hosts may warrant its designation as a new 
species at a later date. 

349 FLOWERS, JAMES R. College of Veterinary Medicine, North Carolina State 
University, Raleigh, NC 27606 - North Carolina State University’s Veterinary 
Parasitology Website. 

A website for Veterinary Parasitology has been developed at the College of Veterinary Medicine 
at North Carolina State University. The parasitology website includes keys for the identification of 
parasites and diagnosis of parasitic diseases of domestic animals. The web site is not only being 
developed as a resource for veterinary students, but also for the practicing veterinarian. Parasites 
common to North Carolina and the southeast are emphasized. 
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350 DOREN, BOB. Senior Science Administrator, NPS SE Regional Office - Invasive 
species: How bad a problem? What can we do? Is anybody listening? 

Exotic species—those species not native to an area and found beyond their natural range—are 
being encountered more frequently throughout the world as people and their cultures are 
transported around the world. Many exotic species are useful and considered beneficial. Most of 
these species remain in cultivation. However, some species are invading natural areas. Some have 
spread to the extent that native plant and animal communities are in danger of being replaced in 
their entirety by invasive exotic species. There are also significant economic costs to agricultural 
production from invasive exotic species. Invasive exotic species invade natural areas irrespective 
of geographic and political boundaries, agency jurisdictions and authorities and legislative 
mandates. Only through an integrated, comprehensive and crosscutting strategy can the ecological 
consequences of invasive exotics be effectively dealt with. Exotic invasive animals probably pose 
as serious a threat to our natural resources as do plants. The causes of animal invasions are no 
better understood than why some plants become invaders and others do not, and the possible 
explanations are numerous. Exotic species are generally considered pests because of context 
rather than any inherent properties, and each one is a pest for its own reasons. The need for 
partnerships and integrated multi-organizational approaches for controlling exotic pest species has 
been raised in several venues and recently has been highlighted by President Clinton’s Executive 
Order on Invasive Exotic Species. Formal partnerships among key agencies and organizations and 
effective liaisons with other organizations will be required if we are to be successful. 
Business-as-usual has not been working. Florida is currently finalizing an assessment of the most 
invasive species and a statewide strategy for managing these species. The Assessment addresses 
the following five issues: 1) Determine the most invasive species; 2) Determine the geographic 
extent of the most invasive species; 3) Review pertinent regulations; 4) Summarize the current 
management programs by organization, roles, activities, gaps and successes; 5) Determine the 
status of current management programs. 

351 BLOCH, PHILIP L. AND ROBERT W. MERRIAM. NC Carolina Nature 
Conservancy - North Carolina non-native plant survey; An assessment of the 
occurrence of exotic plants in North Carolina. 

Six exotic plants, Japanese honeysuckle (Lonicera japonica), common or Chinese privet 
(Ligustrum sinense), multiflora rose (Rosa multiflora), Kudzu (Pueraria lobata), tree-of-heaven 
(Ailanthus altissima), and oriental bittersweet (Celastrus orbiculata), were surveyed in 397 
randomly distributed plots within North Carolina. Plots were distributed among three major regions 
of the state: mountains, piedmont, and coastal plain and along six different types of edges: major 
roads, minor highways, rivers, streams, electric transmission lines, and railroads. Occurrences of 
exotic plants were measured along these edge types. Additionally, the current level of invasion was 
compared to historical observations, current land use and population densities to assess the effect 
these features may play in invasions. Finally, a decision tree analysis was used to create a 
quantitative, species-specific 'threat map’ for exotic species using a geographic information system 
environmental database of those environmental, historical, and physiological variables thought to 
influence the distribution of these six species. 

352 STOCKER, RANDALL K. Director, Center For Aquatic Plants, University of Florida 
- Lygodium in Florida...when's it going to start getting easier? 

Lygodium microphyllum (Old-World Climbing Fern) is fast becoming the poster child for problem 
plants in Florida's natural areas. First reported in Florida in the 1960s, it was recorded in 1,233 
acres in 1993 and in 17,000 acres by 1995. It is overtopping herbaceous, shrub, and tree canopies 
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in a wide range of south Florida habitats, including Everglades sawgrass and tree islands, cypress 
domes, and pine flatwoods. Control strategies tested include fire, flooding, mechanical chopping, 
herbicides, and combinations of the above. Herbicides have proven effective, although requiring 
care to avoid unacceptable non-target damage. Fire does not control this plant, and may actually 
assist in its distribution, but fire does reduce the amount of herbicide needed for subsequent 
control. Triclopyr ester, glyphosate, and 2,4-D have been effective under various conditions, and 
these products provide some flexibility in designing control strategies. 

353 KAUFMAN, GARY. Botanist USFS, Nantahala National Forest - Southern 
Appalachian native orass/forb trial. 

Exotic plant species are considered a major threat to the integrity of native communities on federal 
lands. Nonnative invasive plants tend to be more competitive and hold a reproductive advantage 
over native species. The roadside edge, forest edges, and other disturbed areas provide suitable 
habitat for rapid establishment and encroachment by a number of exotic plant species. By quickly 
establishing appropriate native species along disturbed areas, it is anticipated that undesirable 
exotic species will be competitively discouraged. A 3-year study to identify appropriate native plant 
mixes for use on federal lands along the Blue Ridge Parkway was initiated in 1998 with money 
provided by the National Biological Survey. Short-term objectives for this study are to identify 
potential native plant species for quick establishment, collect local ecotypes of these species and 
experimentally study them at different sites along the Blue Ridge Parkway and the National Forests 
in North Carolina. A long-term goal is to encourage and promote the propagation of local ecotypes 
of suitable species by local plant nurseries, thereby providing a continuous supply of appropriate 
propagules for reestablishment in disturbed soils. A list of over 100 species was documented 
comprising those plants with high potential to revegetate open disturbed sites. Twenty-one grasses, 
three sedges, one rush, and forty-five forbs were gathered in 1998. A cost-share agreement with 
Warren Wilson College for grass and forb plug production to establish three increase nursery beds 
at 3 separate elevations was initiated in 1999. Plugs of nine grasses and 15 forbs were planted in 
May within an opening near Sam Knob in the Pisgah National Forest. A varied response is evident 
among these 24 species given drought conditions during 1999. Eleven other grasses and 13 forbs 
were planted in 2 separate beds in early October of 1999. Seed trials were initiated at one of the 
sites in October of 1999 also. Cooperators in this ongoing project include the Great Smoky 
Mountains National Park, the North Carolina Department of Transportation, Warren Wilson College 
and the USFS National Tree Seed Laboratory. 

354 EVANS, JON. Department of Biology, Univ. of the South - The ecophvsioloav and 
demography of Ailanthus altissima (Tree-of-Heaven). an invading species of old field 
and forest communities in the Eastern United States. 

Ailanthus altissima is one of the few non-native tree species that successfully establishes and 
maintains populations within both early and late successional communities in the eastern United 
States. This study explores the mechanisms for this success by examining both the life-history of 
the species and the environmental characteristics of the habitats it invades. Permanent plots were 
established in stands of Ailanthus located in old field and forest communities of southeastern 
Pennsylvania. In these populations, individuals were followed for 15 years to compare differences 
in survival, seedling and root sucker establishment, and growth. Laboratory and greenhouse 
studies were conducted to examine the effect of light quantity and quality (red:far-red ratio) on seed 
germination and to determine the photosynthetic response of saplings grown in sun versus shade 
conditions. In the forest stand, successful recruitment of both seedlings and root suckers required 
the high light environment created by tree fall gaps. Root suckers produced in the understory can 
maintain root connections with their parent tree for more than ten years and can be maintained in 
a suppressed condition for extended periods of time until vertical growth is released by canopy 
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openings. The high frequency of gap formation associated with the rocky slopes of the forest stand 
allowed Ailanthus to maintain a population with an approximately stable age/ size distribution during 
the course of the study. In the old field community, Ailanthus stands were not self-replacing over 
time and displayed very different population dynamics, possibly due to the lack of suitable 
environmental conditions for regeneration. 

355 ARCHIBALD, GEORGE. Director, International Crane Foundation, El 1376 Shady 
Lane Road, P.O. Box 447, Baraboo, Wl 53913 - Restoring Cranes. 

For many years, efforts have been underway to restore populations of Whooping Cranes in North 
America, Siberian Cranes in western Asia and Wattled Cranes in South Africa. These programs 
require a blend of field research, public education, captive breeding and releases of 
captive-produced birds into the wild. Although the restoration programs for cranes have suffered 
many setbacks, efforts continue on three continents and the future for these endangered species 
is brighter. 

356 HERMAN, SHARON. The Tall Timbers Research Station, 13093 Henry Beadel 
Drive, Tallahassee, Florida 32312-0918 - Conservation of Torreva taxifolia. 

No abstract available. 

357 HENRY, GARY. Red Wolf Coordinator, US Fish and Wildlife Service, 160 Zillicoh 
Road, Asheville, NC 28801 - Recovery of red wolves (Canis rufus) in the wild. 

Recovery of red wolves (Canis rufus) began in 1987 when wolves born in captivity were released 
onto Alligator River National Wildlife Refuge in northeastern North Carolina (NENC). The current 
wolf population consists of approximately 80 wolves roaming over approximately 1 million acres. 
Recovery goals require establishment of 2 additional populations. Success of the NENC restoration 
indicates re-wilding of red wolves is possible in areas with diverse land use and a high percentage 
of private land. However, the NENC population was established while few coyotes (C. latrans) 
inhabited the restoration area. Historically, the red wolf was placed in captivity and declared extinct 
in the wild because of hybridization with coyotes. Hybridization was precipitated by habitat 
alteration and predator control programs that reduced red wolf populations while simultaneously 
favoring establishment and growth of coyote populations. Since restoration began, coyotes have 
become more common in NENC. Burgeoning sympatric relationships between red wolves and 
coyotes in NENC represent a unique opportunity to monitor their interactions and understand 
ecological and behavioral mechanisms that prevent or allow hybridization to occur. The potential 
for sympatric canid species to hybridize is not unique to red wolves and may apply to canid 
conservation in general. 

358 GJERSTAD, DEAN H.1 AND RHETT JOHNSON2. 'School of Forestry & Wildlife 
Sciences, Auburn University, AL 36849,2Solon Dixon Forestry Education Center, Rte. 
7, Box 131, Andalusia, AL 36420 - The Lonqleaf Alliance: A Regional Restoration 
Effort. 

Longleaf pine was at the time of European settlement one of the most extensive forest ecosystems 
in North America yet has nearly vanished without notice. Under the leadership of the Longleaf 
Alliance a massive initiative is underway to restore this once expansive ecosystem. Emphasizing 
both the economic and ecological value of the longleaf resource, the Longleaf Alliance has led a 
region-wide groundswell of interest in this ecosystem. The Alliance is a partnership of private 
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landowners, forest industries, state and federal agencies, conservation groups, researchers and 
other enthusiasts interested in managing and restoring longleaf pine forests for their ecological and 
economic benefits. The Alliance serves as a clearinghouse for information on regenerating, 
restoring and managing longleaf pine; provides networking opportunities for members to connect 
with other landowners, managers, and researchers with similar interest and problems; and 
coordinates technical meetings and educational seminars. The Alliance maintains and constantly 
updates databases of current longleaf related information, seedling nurseries, wildlife and forestry 
consultants, and pertinent demonstration sites. Since the initiation of the Longleaf Alliance, annual 
longleaf seedling production has increased 50% resulting in an additional 60,000 acres being 
restored to longleaf each year. 

359 LOFTIS, DAVID. Project Leader, Bent Creek Experimental Forest, US Forest 
Service, Southern Research Station, 1577 Brevard Road, Asheville, NC 28806 - 
Re-introducing American Chestnut: A Silvicultural Perspective. 

American chestnut (Castanea dentata) grew widely over a highly variable landscape and, therefore, 
in highly variable species mixtures. A study investigating silvicultural regeneration strategies is 
discussed, focusing on the natural regeneration ecology of chestnut across environmental and 
compositional gradients. Additional research needs are addressed. 

360 MINTZES, JOEL J. University of North Carolina at Wilmington - Framework for 
online learning in biology. 

In recent years considerable interest has been generated on the topic of using emerging 
technology of the Internet to enhance teaching and learning in the biological sciences. Much of this 
enthusiasm is reminiscent of previous “technological revolutions” in science education, including 
the use of closed circuit television, audio-tutorial methods, and programmed instruction, among 
others. Many of these instructional breakthroughs have an extremely short “half-life” and are rapidly 
displaced as new technology becomes available. What might we reasonably expect from the 
Internet? This presentation will briefly focus on two issues - “What do we want students to learn 
in college/university courses in the biological sciences?” and (2) In what ways might the Internet 
sea/e as a useful vehicle for enhancing such learning? Based on a Human Constructivist view of 
learning, the presentation will address the value of such Internet conveniences as “e-mail,” 
“electronic bulletin boards,” commercial and non-profit “websites,” “chat rooms” and others. 
Examples of these instructional devices will be presented based on their use in an introductory 
biology program at the University of North Carolina at Wilmington. 

361 WINDELSPECHT, MICHAEL. Floyd College - A Tale of Two Courses. Success 
and Failure in the Online Environment. 

While the technological advances of the previous decade have in many cases revolutionized 
the art of teaching biology in a college environment, there is little information available on the 
impact of technology on the learning process. This is specifically a problem in the development 
of online biological science courses. At Floyd College we have instituted a program called the 
Instructional Technology Project, the basis of which is the required leasing of a laptop computer 
by all students. This has facilitated the development of technology-enhanced course materials, 
specifically online courses. Over the past two years, two introductory science courses have 
been taught completely over the web. The first targeted incoming freshman while the second 
was designed for students in health science fields. Despite their similar structure, there was a 
significant difference in the performance of the students. An analysis of the demographics of 

the students, delivery of materials and assessment of learning outcomes has shed considerable 
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light on the relationship between online education and the learning process. This has led to the 
development of new theories on the role of distance education in introductory science 
education. 

362 MICHELICH, VIRGINIA J. Georgia Perimeter College - Using WebCT to teach 
biology for majors. 

Georgia Perimeter College has adopted WebCT as the course delivery software for 
web-enhanced and online courses. We are teaching the Principles of Biology lecture (for 
science majors) online. WebCT tools such as the bulletin board, private e-mail, quiz function, 
and chat function have been used successfully in this course. We keep students involved in 
several ways: sending and receiving assignments through e-mail, using the bulletin board for 
asynchronous discussion of particular concepts, using the chat function for synchronous online 
discussion and review, and using the quiz tool for practice quizzes and "homework" 
assignments. Course notes with images and streaming video are available for the students in 
WebCT's password protected environment. We see a similar range of student abilities and 
motivation as in the campus-based classes. Student success in the online course has been at 
least equivalent, if not better. 

363 BLAIR, BENJIE AND JESSICA FORRISTER. Dept. Biological Sciences, 
Jacksonville State University, Jacksonville AL 36265 - The Preparation and Use of 
On-Line and CD Materials To Supplement the Teaching of Health Microbiology. 

This supplement to a course in Health Microbiology was written in a conversational tone to 
communicate the ideas and concepts of health-related microbiology. Difficulties in preparing 
courses and lectures are often due to a lack of communication between the instructor and 
student. These difficulties may be resolved by altering the “professional language” to the point 
where the student learns both a new vocabulary and the concepts that they represent. Ideas 
presented in the course are supported with an introduction to potential laboratory and clinical 
situations that may be encountered during the “real-world” experiences of hospitals or physician 
offices. Although students taking the web-based course do need to attend a laboratory for 
“hands-on” experiences, they now have the opportunity to preview basic concepts and other 
information prior to performing the actual laboratory work. Other advantages are the easy “links” 
to reference material available on the internet. Such web-based courses can also be presented 
via CD-ROM, allowing students easy access to all course materials. The course described is 
currently in beta testing and will undergo several revisions based on student performance and 
comments. 

364 KENNEDY, MAUREEN. Benjamin/Cummings Science - Biology Labs On-Line. 

Developed through a unique partnership between Benjamin/Cummings and the California State 
University, Biology Labs On-Line provide an innovative Web-based experience to complement 
traditional wet lab exercises. These 10 interactive labs cover topics not previously covered in 
labs because of safety, financial limitations, or time restrictions. They allow students to obtain 
instant results that would take days, years, or decades in the real world. Labs include FlyLab, 
EvolutionLab, HemoglobinLab, DemographyLab and TranslationLab. They are scalable across 
the curriculum and are appropriate for general biology, genetics, cell biology, and ecology 
courses. We will demo the labs during the presentation and discuss how they can be 
incorporated into biology courses. 
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ANNOUNCEMENTS 

POSTDOCTORAL POSITION 

The US Geological Survey Midcontinent Ecological Science Center Brown Treesnake 
project anticipates opening a postdoctoral position on Guam. The Brown Treesnake was 
introduced to the US territory of Guam following WWII and has caused the extinction of most 
of the island's native avian fauna, caused the extirpation of numerous lizard species, and 
caused social and economic damage to Guam. 

The current USGS research program aims to study the biology of the Brown Treesnake 
with emphasis on reproduction, recruitment, maturation, and movements to aid in the 
development of control and containment management activities. We seek postdoctoral 
candidates with expertise in reptile demography or chemical ecology. 

For further inquiry, please contact investigators at: USGS-MESC 4512 McMurry Ave. Fort 
Collins, CO 80525 Dr. Tom Fritts, (970) 226-9464, thomas_fritts@usgs.gov Dr. Gordon 
Rodda (970) 226-9471, gordon_rodda@compuserve.com Kathy Dean-Bradley, 

kathy_dean-bradley@usgs.gov http://www.mesc.usgs.gov/, (970) 226-9353 

NATIONAL PARK SERVICE 

The new seasonal employment applications are now ready and available upon request. 
Applicants may apply through the Internet; the web address is www.sep.nps.gov. Applicants 
who do not have access to a computer should call the seasonal employment program in 
WASO to obtain the new application (10-139). Parks should complete the new temporary 
request form, which took the place of the weighted criteria form, to announce their vacancies. 
If you have any questions, please contact the seasonal employment office at 202-208-5074. 
[Stefanie Midgett, WASO] 

REVIEWS 

Dr. Frank Schwartz, Review Editor 

Institute of Marine Science, 3431 Arendell St. 

University of North Carolina, Morehead City, NC 28557 

Smith-Vaniz, W.F., B.B. Collette, and B.E. Luckhurst. 1999. Fishes of Bermuda; 
History, Zoogeography, Annotated Checklist, and Identification Keys. American 

Society of Ichthyologists and Herpetologists. Spec. Publ 4, Allen Press, Lawrence, KS. 
424 p. $50. 

Most aging scientists well remember Beebe's Bathysphere dives off Bermuda (Depths 
of the sea, 1932; Half Mile down, 1934) or used Beebe and Tee Van's Field Book of the 

Shore fishes of Bermuda and the West Indies (1933). Now comes Smith-Vaniz, Collette, 

and Luckhurst's Fishes of Bermuda (1999). What has happened in the interim? 
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Bermuda (32°18'N, 64°6'W), created by a volcanic eruption along the mid-Atlantic 
ridge--100 M yr BP, was originally nearer Africa. While experiencing tropical conditions 
that rarely drop below 20°C, the Bermuda platform, situated in the Atlantic Ocean and 
attached to the North Atlantic Plate, has since moved westward at least 2 cm/yr toward 
the United States. 

The authors treat 446 fish species, 10 endemics, 340 near-shore species, 
misidentifications, and introduced fishes within I I I fish families. They report the species 

collected at about 140 shore stations to depths of 200 m yet treat some species and 
families (i.e., Gempylids found at 1260 m depths, p. 104) unevenly. Comments include 
the island's geology, influences of the Gulf Stream, and the historical changes in the fish 
fauna following construction of Kindley Air Force Base in the 1940s. They update (Table 

1) the survey fish names used by earlier authors. Interesting biographies describe nine 
early researchers that studied Bermuda fishes. Watercolor plates of fishes depicted by 

Drummond-Hay fill plates 1-9 while selected living Bermuda fishes occupy plates 10-12. 
A key to and outline drawings of each family of Bermuda fishes occupy p. 86- 108. 

Each species is treated phylogenetically (p. 108-358) as well as their scientific name, 
vernacular name, Bermuda vernacular name, citation of original description and range, 
secondary synonymy, comments, size, material examined, and general distribution. 
Appendix 1 compares selected families from Bermuda to other geographic areas. 

Appendix 2 presents collection data by station and the species deposited at the 

Academy of Natural Sciences of Philadelphia. Literature cited (p. 383-412) spans 1793- 
1998. Index to species completes the volume (p. 413-424). 

While the authors have done a magnificent job of locating many old, often lost, 

specimens at a number of museums, here and abroad, their species range distributions 
often fail to note occurrences should include Bermuda's closest neighbor, North 
Carolina. That is, Ophichthus ophus, p. 140; Antennarius scaber, p. 161; Dactylopterus 
voitans, p. 195; Cephalopholisfulva, p. 205; Remorina albescens p. 232; Haemulon 
flavolineatum, p. 263; Gnatholepus thompsoni p. 316; Lythrypnus spilus, p. 318; Psilotris 
(as Priolepis) hipoliti p. 319; and Lagocephalus lagocephalus p. 355, all occur in North 

Carolina's (Schwartz 1989, 1999) inland or Atlantic Ocean waters. I take issue with the 
author’s claim (p. 3, 3 1, and back cover) that Bermuda possesses the world's 

northermnost coral reef ecosystem. Coral reefs and patches occur in the Atlantic Ocean 
of Onslow Bay off Morehead city, North Carolina (34°N, 76°35'W) that are farther north 
than Bermuda (32°N). Perhaps the statements should have said the world's farthest 
north ocean island reef ecosystem. A picture of each species, instead of selected 

species, would have been nice but would have increased the size of the volume. I 
excitedly expected to see many of the bizarre deepwater fishes Beebe or Gibbs and 
Kreuger, 1987 (Bermuda Ocean acre, 19 cruises) saw, but found few. 

The authors are to be commended in bringing us up to date on the Fishes (to 200 m) 
of Bermuda. Cost of the volume is $50, financed by the American Society of 

Ichthyologists and, Herpetologists. We await the next hurdle, the deepwater fishes of 

Bermuda. 

Frank J. Schwartz, University of North Carolina, Institute of Marine Sciences, Morehead 
City, NC 28557-3209. 
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Enger, Eldon D. and Bradley F Smith. 2000. Environmental Science: A Study of 
Interrelationships (Seventh Edition). McGraw-Hill Companies, Inc., NY. $50.00. 434 p. 

The past decade has experienced an explosion in the number of undergraduate 

environmental science courses within the curricula of colleges and universities. The 
interdisciplinary nature of the topic, combined with a growing environmental awareness 
among the younger generation, has made this a particularly popular subject. Our 
growing concerns about anthropogenic effects on the structure and function of 

ecosystems, as well as the biosphere, have pushed environmental issues to the forefront 
of economic considerations and political policy decisions. One of the fundamental 

concepts of environmental science is the close interrelationship between humans 

and their environment. Almost every activity by mankind has some impact on the 

environment. Enger and Smith do a fantastic job of identifying the key issues and 

illustrating the links between man and enviromnent. As stated in the preface, "the 
authors have endeavored to present a balanced view of issues, diligently avoiding 

personal biases and fashionable philosophies". 
This textbook, now in its seventh edition (first published in 1983), updates the content 

to include very recent (up to 1999) issues in environmental science. Unlike many other 

texts subjected to numerous revisions, the authors have successfully incorporated new 
material without adding significantly to the total number of pages. The material is not 

intended to be comprehensive, but does give a broad overview that can be easily read 

and assimilated by students over the course of a single semester. The text is designed 
to supplement a general, introductory course in environmental science for 

undergraduates and is suitable for a freshman level. The authors do not assume in- 
depth knowledge ora significant background in science, so the text would be appropriate 
for a diversity of majors. 

The book is organized into five parts and 20 chapters. Part 1 serves as an 
introduction to the theme of the book and provides an overview of environmental issues 
typical of different regions in the continental US. In Part 2, Enger and Smith highlight 
ecological principles, organism interactions, and the flow of matter and energy in 

ecosystems. Energy, in terms of both renewable and non-renewable resources, is the 
focus of Part 3. Human impacts on natural ecosystems are major topics for Part 4 and 

Part 5 discusses the predominant types of pollution and effects on humans and other 
organisms. Each part begins with an introduction that places the subsequent chapters 

in perspective. Each chapter begins with an outline, a conceptual diagram and a set of 

learning objectives. Boxed readings, which provide in-depth consideration of a specific 

situation relevant to the content, are located throughout each chapter. Following each 
chapter, the text concludes with an Issues and Analysis Case Study, summary, review 

questions, critical thinking questions, and a list of key terms (with reference to the page 
on which they were introduced). A comprehensive index and glossary of terms compose 
the final pages of the book. 

A pleasing mixture of colorful photographs, artistic line drawings, and effective 
graphics are stuffed within the pages of each chapter. The publishers effectively use 

different font styles and point sizes to illustrate salient features discussed in the text. The 

numerous "information boxes" provide interesting, relevant, and sometimes anecdotal 

facts that further illustrate the concepts and issues introduced in the body of the text. 

A well-designed web portal (http://www.mhhe.com/enviromnentalscience/) 
supplements the book. The web pages contain links to relevant resources, current 
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topics, and recent news items. The pages are attractive, easy on the eyes, and appear 
to be frequently updated with "breaking news". One particularly appealing resource, 

especially for instructors, is the on-line PowerPoint presentations for each chapter of the 
book (http://www.mhhe.com/biosci/pae/enviromnentalscience/enger7e/ppt.mhtml). This 

resource is apparently free and viewable by students. On-line test banks, complete with 
animations, are organized by chapter and would be very useful for students to use for 

evaluating their comprehension of environmental issues. A separate lab manual is also 

available as a course supplement. 
Overall, Enger and Smith have composed a well-designed, modem textbook that 

effectively communicates the major themes in environmental science at the turn of the 
century. If you are currently teaching a course on this topic, or considering this type of 
course in the future, I highly recommend that you examine this book and the accessory 
resources. This edition sets a high standard for undergraduate textbooks! 

James L. Pinckney, Texas A&M University, Department of Oceanography, College 

Station, TX 77843-3146 

Molles, M. C. Jr. 1999. Ecology: Concepts and Applications. 1st Ed. McGraw-Hill Co, 

Dubuque, IA. 509 p. $50. 

With the diversity of introductory ecology texts that are available now, it is difficult to 
find one that stands out in any significant way. However, Molles has written a concise 

and easy to read text that has several appealing features distinguishing it from this 
crowded field. This text is concise in its treatment of major ecological principles and is 

well suited for the single-semester course in general ecology. This is in contrast to many 

of the lengthy, detailed texts that often provide a daunting amount of detail for the 
average sophomore or junior taking ecology for the first time. Molles also has an easy- 

to-read writing style that lacks much of the formal verbage and jargon plaguing so many 
of today’s texts and makes good use of clearly drawn and easily comprehended 
illustrations that complement major ideas in the text. Mathematical concepts are clearly 
presented, but are provided in a manner that does not detract from qualitative concepts 
and which should not turn off the math-shy student. Molles has also adopted a case- 

history based style for all chapters that relies on example to explain many basic 

concepts, a style that works well for many topics (though there are exceptions, as noted 

below). 
The basic organization of the book is typical of many introductory ecology texts. The 

first chapter is an introduction to ecology and the process of ecological hypothesis 
development and testing. The next two chapters describe the major biomes of terrestrial, 
marine and freshwater habitats, including the major environmental and biotic factors 

structuring each. These chapters provide an introduction to the forces creating worldwide 
climatic patterns as well as giving a biogeographic approach to major community 

(habitat) types. Depending on how an ecology course is taught, these chapters are easy 
to read and self-contained and could be assigned as background material while the 

lecture concentrates on more formal principles. 
The next three chapters concentrate on how physical factors regulate organisms, with 

a concentration on temperature, water, energy and nutrient relations (Molles indicates 

this section as emphasizing individuals). The advantages of the case-history approach 
adopted by Molles are clearly seen in these chapters, with various patterns of adaptation 
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and environmental control illustrated through a series of well-described examples. The 
only real problem I had with this section was a discussion of optimal foraging theory that 

seemed out of place in his energy relations chapter and more fitted for a subsequent 

chapter of predation. 
Chapters 7-9 deal with population distribution patterns, demography, and population 

growth. This material naturally contains much mathematical theory and Molles does a 
good job of making the sometimes difficult theory and equations understandable for a 

person with only an introductory biology background. Although Molles still labels 

sections in these chapters as case histories, in many instances they are really standard 
sub chapters (e.g. sections on exponential growth, logistic growth, and survivorship 

patterns) - though this does not detract from the content or accessibility of the material. 
In general, the text does a good job of presenting this information at the level needed for 
a one semester course. My main concerns with these chapters involved lack of 

theoretical depth in describing distribution patterns and their causes as well as the need 
for more information on dispersal and migration. There is also a somewhat disjunct 

presentation of demographic principles across two chapters (basic demography in 
chapter 8 and age structure relationships in chapter 9) and certain other material 

seemes out-of-place (e.g., a discussion of rarity that seems better suited for 
conservation biology discussion in the last chapter). However, these concerns may 

reflect my own biases in how I teach ecology rather than any real weakness. 
Chapters 10-12 examine interactions among species including competition, 

predation/herbivory/parasitism, and mutualism. The chapter on competition starts with 

a discussion of intraspecific competition that seems more appropriately placed with the 
section on logistic growth, but follows with a good presentation of mathematical theory 

(Lotka-Volterra equations) and examples for interspecific competition. This chapter is 
somewhat unique in its presentation of niche approaches to competition effects in 

communities in addition to more traditional Lotka-Volterra equations. The section on 
mutualism similarly provides a good mix of theory and examples with a brief discussion 

of the potential evolutionary consequences of mutalistic interactions. Probably the 

weakest chapter in the book is the one on predation/herbivory/parisitism. While Lotka- 
Volterra equation and limited examples are presented for the predation portion, there is 

insufficient attention devoted to such important concepts as foraging behavior, 

adaptations (including specialized vs. generalized predators), factors determining 
whether predators can control prey, or laboratory and field tests of predation theory. 
There are several good illustrative examples given for parasitism, but limited theory. 

Chapters 13-17 deal with community-level relations, including descriptions of 
communities, species-abundance relations, diversity, food webs, primary production, 
nutrient cycling, succession and stability. The chapters on diversity and 

succession/stability both provide good overviews for those topics. However, a concise 

discussion of current theories about factors leading to increased stability, theories about 
the climax community concept, and more on stability theory would help. The nutrient 

cycling chapter provides a good overview of major cycles (though some clearer 

schematics of general cycles would help). I have always been confused about when to 
teach nutrient cycling (for example, in the early part of an ecology course when we 

discuss environmental controls or after community ecology) and this text does a 
reasonable job of providing the appropriate level of information at the appropriate point 

in the flow of information. The food web section seems somewhat out-of-date, providing 

a reasonable introduction to the basic ideas of food webs and indirect effects, but lacking 
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many of the more recent and rigorous directions that have come to dominate food web 

theory (e.g. connectance, tropic ratios, alternating trophic control, etc.). 

The final three chapters examine landscape, geographic ecology, and global 

problems approaches. The landscape chapter provides a good introduction to an area 

of ecology that is rising in importance but often receiving limited attention in most texts. 

Similarly, the global chapter provides a good overview of major environmental problems 

facing us today. The geographical ecology chapter provides a reasonable introduction 

to island biogeography theory (though some aspects are overlooked). However, it 

curiously lacks much discussion of modern metapolulation approaches, some of which 

may be argued to have included island biogrography predictions. 

In summary, this text is well-suited for a one semester introductory ecology approach. 

Though it is not without some problems, it should be easily understood by most students 

and does a good job in explaining complex principles. I found the case-history approach 

refreshing and it worked well for most topics. I am seriously considering use of this text 

in my own courses in the coming year. 

Martin Posey, Professor, Department of Biological Sciences, University of North 
Carolina at Wilmington, Wilmington, N.C. 28403 

NEWS OF BIOLOGY OF THE SOUTHEAST 
Dr. Jon Fortman, News Editor 

Division of Science and Mathematics 

Mississippi University for Women 

Columbus, MS 39701 

ABOUT PEOPLE AND PLACES 

North Carolina 

Appalachian State University, Department of Biology. The State Heritage Program of 

North Carolina has given the Department of Biology the responsibility of managing 126 acers 

of high elevation wetlands in Watauga. County. Among other things, the land can be used 

for long-term research to study community dynamics of high elevation wetlands, one of the 

more endangered communities in the Southern Appalachians. Dr. Gary Walker will chair the 

committee that will oversee the land. The university has permanently assigned out of state 

tuition wavers for graduate students to the Department, and has enhanced graduate 

stipends. This will enable the department to recruit outstanding graduate students in the 

coming years. 

South Carolina 

Furman University, Department of Biology. Drs. Gil Fairbanks, Rex Kerstetter and Lew 
Stratton are retiring from teaching at Furman University after the 1999 - 2000 academic year. 

Dr. Greg Lewis who earned his Ph.D. in Ecology and Evolutionary Biology at Cornell 

University and is currently doing post doctoral studies at the Savannah River Ecology 
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Laboratory will join Furman's Biology department in the summer of 2000. Dr. Min-Ken Liao, 
Ph. D. in Microbiology from the University of Illinois at Urbana-Champaign and currently 

Assistant Professor of Biology at Hope College will also join the department. 

Tennessee 

University of Tennessee. The U.S. Department of Energy has selected UT-Battelle, LLC 

to manage and operate the Department's Oak Ridge National Laboratory in Oak Ridge, 

Tennessee, one of the nation's largest energy research and development laboratories. Dr. 

Frank Harris, head of UT's Biology Department, will become Associate Laboratory Director, 

Biological and Environmental Sciences at Oak Ridge National Laboratory. 

ABOUT MUSEUMS 

Alabama 

Anniston Museum of Natural History. The Museum presented the Annual Black 

Heritage Festival on February 19, 2000. 

Georgia 

Michael C. Carlos Museum, Emory University. Michael and Thalia Carlos announced 

a $10 million pledge to the Museum in honor of the millennium and to support further 

acquisitions for the Museum’s Carlos Collection of Ancient Greek Art. 
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