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Welcome to Ann Arbor

Its my considerable pleasure to welcome you to the University of Michigan’s
Ann Arbor campus for the 69" annual meeting of the American Malacological
Society. This year has proven to be an unexpectedly challenging one for hosting
conferences due to sweeping budgetary cutbacks nationwide and to unanticipated
impediments to international travel. Nevertheless, I am pleased to report that we
have a rich assortment of malacological studies on offer incorporating 116 abstracts

that collectively represent the work of 181 researchers based in 20 countries.

In addition to diverse contributed papers, we have two featured Symposia:
Diversification In The Sea - What Can Comparative Molecular Data Tell Us?; Non-
Marine Molluscan Exotics - The Future Is A Foreign Ecosystem, and two Special
Sessions: PEET Meets Molluscan Taxonomy; J.B. Burch - His Students Speak. Our
symposia have been significantly underwritten by diverse increments of support
from the AMS, National Science Foundation, United States Department of
Agriculture and a variety of University of Michigan academic units (see inside front

cover). Our sincere thanks to all these sponsors, their support has been critical.

One nice surprise has been the exceptional number and quality of land snail
papers, which has enabled us to assemble an impromptu Focus on Land Snails
session. I hope that, whatever your interests in malacology and in biology generally,
you will find much food for thought in our program and encourage you to be active
participants in both scientific and social aspects of the meeting. Let’s partake in

some good, exciting, mollusc-centric science and have fun while doing so!

In closing, I would like to acknowledge, with gratitude, the unstinting help of
our AMS 2003 organizational team: Sandra Ahn, Liath Appleton, John B. Burch,
Rafael Familiar, Yeonju Kim, Tachwan Lee, Reneé Sherman Mulchrone, Susan

Jerrine Nichols, Fritz Paper and Andrea Walther. Thanks for all your hard work!

Diarmaid O Foighil



American Malacological Society 2003

Wednesday June 25
10:00-18:00 | Registration, Atrium, Chemistry Building
14:00-18:00 | Council Meeting (Closed), Chem 1201
19:00 Reception, Hussey Room, Michigan League
Thursday June 26
8:00 Welcome, Plenary Session, Chem 1210
9:40 Break
10:00 Symposium | - Diversification in the Sea, Chem 1210
Contributed Session | - Focus on Land Snails, Chem 1200
12:00 Lunch (on your own)
13:20 Symposium | - Diversification in the Sea, Chem 1210
Contributed Session | - Focus on Land Snails, Chem 1200
15:00 Break
15:20 Symposium | - Diversification in the Sea, Chem 1210
Contributed Session | - Focus on Land Snails, Chem 1200
17:00 Dinner (on your own)
19:00 Auction, Pendleton Room, Michigan Union
Friday June 27
8:00 Symposium Il - Non-marine Alien Mollusks, Chem 1210
Contributed Session Il - Marine Papers, Chem 1200
10:00 Break
10:20 Symposium Il - Non-marine Alien Mollusks, Chem 1210
Contributed Session II- Marine Papers, Chem 1200
12:00 Lunch (on your own)
13:20 Contributed Session Il - Freshwater Papers, Chem 1210
Contributed Session Il - Marine Papers, Chem 1200
15:00 Group Photo and Break
15:20-17:00 | Poster Session and Shell Show & Tell, Atrium, Chemistry Building
19:00 Banquet, Ballroom, Michigan Union
Saturday June 28
8:00 Special Session | - PEET, Chem 1210
Special Session Il - Jack Burch, Chem 1200
10:00 Break
10:20 Special Session | - PEET, Chem 1210
Special Session Il - Jack Burch, Chem 1200
12:00 Lunch (on your own)
13:20 Contributed Session IV - General Papers, Chem 1210
Special Session Il - Jack Burch, Chem 1200
Saturday Evening (on your own)
Sunday June 29
8:30 Business Breakfast (Open to All), Chem 1210
10:30-15:00 | Field Trips

il
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Wednesday June 25, 2003
10:00 — 18:00 Registration (Atrium, Chemistry Building)
14:00 — 18:00 Council Meeting (Room 1201, Chemistry Building)
19:00 President’s Reception (Hussey Room, Michigan League)

Thursday June 26, 2003
Plenary Session
(Chair: Diarmaid O Foighil; Room 1210, Chemistry Building)

8:00 Welcome Address: John B. Burch & Diarmaid O Foighil

8:10 Symposium | — Diversification In The Sea
Plenary Speaker, Baldomero M. Olivera
Venomous Fish-hunting Cone Snails: From the Biochemistry and Genetics
of Toxins, to Behavior and Natural History

8:55 Symposium Il — Non-Marine Alien Mollusks
Plenary Speaker, Geerat J. Vermeij
Invasion and Evolution: Why didn't Giant African Land Snails Evolve on
Pacific Islands?

9:40 — 10:00 Coffee Break

iii
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Thursday June 26, 2003
Symposium | - Diversification In The Sea
(Chair: Diarmaid O Foighil; Room 1210 Chemistry Building)

10:00 Rachel Collin
Phylogenetic Relationships Among Calyptraeid Gastropods and Their
Implications for the Biogeography of Marine Speciation

10:20 Philippe Bouchet
Marine Molluscan Species Richness in the Tropical Indo-Pacific: Mighty
Numbers of Minute Species, Minute Numbers of Mighty Species

10:40 Suzanne T. Williams, David G. Reid, & D. Tim J. Littlewood
Historical Biogeography and Speciation in Indo-West Pacific Periwinkles
(Echinolittorina)

11:00 Christopher P. Meyer
Decomposing Diversification in the Sea: Trends, Generalizations and Salient
Gradients

11:20 Thomas F. Duda, Jr.
Conotoxin Diversity among Populations of Conus ebraeus

11:40 Alan J. Kohn & Thomas F. Duda, Jr.
Does a Cryptic Sibling Species Lurk within Conus ebraeus?

1200 — 13:20 Lunch

(Chair: Jonathan A. Todd)

13:20 Tachwan Lee & Diarmaid O Foighil
Genetic Structuring of Caribbean Brachidontes

13:40 Jonathan A. Todd & Timothy A. Rawlings
Exploring the Evolutionary Radiation of the Marine Gastropod Genus
Polystira within Tropical America. Part I: Introduction and Shell
Morphological Diversity

14:00 Timothy A. Rawlings, Jonathan A. Todd & Richard H. Thomas
Exploring the Evolutionary Radiation of the Marine Gastropod Genus
Polystira within Tropical America. Part II: Molecular Perspectives

14:20 Michael E. Hellberg
Molecular Evolution of Gastropod Gamete Recognition Proteins

14:40 John P. Wares
Gene Diversity and Population Age in Littorina littorea — the Invasion and
Range Expansion Problem

15:00 — 15:20 Coffee Break
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Thursday June 26, 2003
Contributed Session | — Focus on Land Snails
(Chair: Rebecca J. Rundell; Room 1200 Chemistry Building)

10:00 Charles Lydeard, Arthur E. Bogan, Philippe Bouchet, Robert H. Cowie, Kevin
S. Cummings, Terrance J. Frest, Dai G. Herbert, Robert Hershler, Olivier
Gargominy, Kathryn Perez*, Winston F. Ponder, Barry Roth, Mary Seddon,
Ellen E. Strong & Fred G. Thompson

The Global Decline of Non-marine Mollusks

10:20 James R. Cordeiro
Perspectives on Species Imperilment for United States Land and Freshwater
Snails (Mollusca: Gastropoda)

10:40 Rebecca J. Rundell, Brenden S. Holland & Robert H. Cowie
Molecular Phylogeography of the Endemic Hawaiian Succineidae
(Gastropoda: Pulmonata)

11:00 Younghun Jung, John B. Burch, Tachwan Lee, Gene K. Lindsay & Diarmaid
O Foighil
Historical Phylogeny of an Almost Extirpated Malacofauna: Tahitian Partula

11:20 G. Thomas Watters
The Licinidae: Zoogeographic Patterns in a Highly Speciose Caribbean Land
Snail Family

11:40 Gary Rosenberg
Attempting to Document Extinctions among Jamaican Land Snails

12:00 — 13:20 Lunch
(Chair: Paul A. Hohenlohe)

13:20 John B. Burch, Somsak Panha & Piyoros Tongkerd
The Landsnail Family Pupillidae in Southeast Asia

13:40 Piyoros Tongkerd
Molecular Phylogeny of Certain Thai Gastrocoptine Micro Land Snails
(Stylommatophora; Pupillidae) Inferred from Mitochondrial and Nuclear
Ribosomal DNA Sequences

14:00 Elizabeth L. Mihalcik & Fred G. Thomson
Linidiella Species in the Tropical Rainforests of Mexico, a Discussion of
Shell Morphology and External Anatomical Features (Gastropoda:
Ceresidae)

14:20 Paul A. Hohenlohe
Designing Conservation Strategies for Terrestrial Gastropods in Pacific
Northwest Forests”

14:40 Frank E. Anderson, Alonso J. Cérdoba & Michael P. Venarsky
Distribution, Abundance and Biology of the Carinate Pillsnail
Euchemotrema hubrichti (Polygyridae), an Intriguing Southern Illinois Land
Snail

15:00 — 15:20 Coffee Break
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Thursday June 26, 2003
Symposium | - Diversification In The Sea
(Chair: Anna L. Bass; Room 1210 Chemistry Building)

15:20 Kenneth A. Hayes
Phylogeography and Evolution of the Florida Crown Conch (Melongena
corona)

15:40 Anna L. Bass
Mitochondrial DNA Sequence Variation at the Population and Species Level
in Plakobranchidae (Sacoglossa, Opisthobranchia)

16:00 Christopher S. Gregg, David W. Foltz, & Laurie C. Anderson
Genetic Variation of Barbatia candida (Arcidae; Bivalvia) Populations from
Oil Exploration Platforms in the Gulf of Mexico

16:20 Matthew R. Campbell, Gerhard Steiner & Lyle D. Campbell
Recent Chamidae of the Western Atlantic: Jewel Box or Pandora’s Box?

16:40 Matthew R. Campbell, Sarah C. Campbell & Lyle D. Campbell
Neogene and Pleistocene Chamidae of the Western Atlantic: Jewel Box or
Pandora’s Box?

19:00 Auction (Pendleton Room, Michigan Union)

Friday June 27, 2003
Symposium Il - Non-Marine Alien Mollusks
(Chair: Robert H. Cowie; Room 1210 Chemistry Building)

8:00 Mark F. Dybdahl
Invasion Success of New Zealand Potamopyrgus: Genetic and Life-history
Variation in a Clonal Invader

8:20 Diarmaid O Foighil, Tachwan Lee, Sirirat Siripattrawan & Cristian F. Ituarte
Invasion of the Clonal Clams: Corbicula in the New World

8:40 Amy R. Wethington
Tracking the Evolutionary Legacy of the Biologically Invasive,
Cosmopolitan Species - Physa acuta

9:00 Dianna K. Padilla
Transport, Population Dynamics and Impacts of the Zebra Mussel in North
America

9:20 S.J. Nichols
Alteration of Freshwater Ecosystems by the Invasive Bivalves, Zebra
Mussels (Dreissena polymorpha) and Quagga Mussels (Dreissena bugensis)

9:40 David K. Britton & Robert F. McMahon
An Analysis of Trailered-Boat Traffic using GIS and Data from the 100"
Meridian Initiative to Prevent the Westward Spread of Zebra Mussels
(Dreissena polymorpha) in North America

10:00 — 10:20 Coffee Break

vi
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Thursday June 26, 2003
Contributed Session | — Focus on Land Snails
(Chair: Elizabeth C. Davis; Room 1200 Chemistry Building)

15:20 Jochen Gerber
Isolated Populations of Chondrina megacheilos, a Rock-dwelling Landsnail
in the Alps

15:40 Elizabeth C. Davis
Evidence for Mucus Trail Following in the Terrestrial Pulmonate Mesodon

sp.

16:00 Aydin Orstan
Land Mollusk Distribution Patterns in a Second Growth Maryland Forest

16:20 G. Thomas Watters & Trisha Menker
A Comparison of Terrestrial Snail Faunas between Strip-mined Land and
Relatively Undisturbed Land in Ohio, USA — An Evaluation of Recovery
Potential and Changing Faunal Assemblages

16:40 Robert Hershler, Hsiu-Ping Liu & Terrence J. Frest
DNA Sequences of Springsnails Provide a New Perspective on
Biogeographic History of the Snake River Region

19:00 Auction (Pendleton Room, Michigan Union)

Friday June 27, 2003
Contributed Session Il - Marine Papers
(Chair: Rebecca M. Price; Room 1200 Chemistry Building)

8:00 Audrey Aronowsky & Kenneth D. Angielczyk
Are Designated Naticid Sibling Species Pairs Sister Taxa?

8:20 Russell L. Minton, Paula Mikkelsen & Riidiger Bieler
Clams and Clades: Systematics of Veneridae

8:40 Benoit Dayrat & Terrence Gosliner
Uninomial versus Binomial Nomenclature: A Case Study in Dorid
Nudibranchs

9:00 Daniel J. Miller & Didier Merle
The Use of Constructional and Spiral Cord Characters in Phylogenetic
Analyses of the Muricidae

9:20 Rebecca M. Price
The Shapes of Columellar Folds are Established Early in the Evolutionary
History of Fusiform Neogastropods

9:40 Marta J. deMaintenon
How to Build a Small Snail: Evolution of Small Body Size in Columbellid
Gastropods (Gastropoda: Neogastropoda)

10:00 — 10:20 Coffee Break

vii
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Friday June 27, 2003
Symposium Il - Non-Marine Alien Mollusks
(Chair: Dianna K. Padilla; Room 1210 Chemistry Building)

10:20 Gustavo Darrigran
“The Golden Mussel”, Limnoperna fortunei after 12 Years of American
Invasion

10:40 Robert H. Cowie
Alien Snails in the Islands of the Pacific: Distribution, Origins, Impacts, and
Management

11:00 David G. Robinson & John Slapcinsky
Introductions of Alien Terrestrial Gastropods into North America

11:20 James W. Smith
Recently Recognized Changing Risk of Importing Giant African Snail,
Achatina fulica, into the United States and PPQ’s Efforts to Mitigate it

11:40 Open Discussion
12:00 — 13:20 Lunch

Contributed Session lll - Freshwater Papers
(Chair: Marian E. Havlik; Room 1210, Chemistry Building)

13:20 Ellen E. Strong and Matthias Glaubrecht
Systematic Affinity of Stanleya neritinoides (Smith, 1880), an Enigmatic
Member of the Thalassoid Gastropod Fauna from Lake Tanganyika, East
Africa (Cerithioidea, Paludomidae)

13:40 Arthur E. Bogan, Jeanne Serb, Morgan Raley, Jay Levine & Charles Lydeard
A New Look at the Genus Elliptio of the South Atlantic Slope Region
(Bivalvia: Unionidae)

14:00 David C. Campbell, Jeanne M. Serb, & Charles Lydeard
Molecular Evidence on the Phylogeny of Pleurobemini

14:20 Marian E. Havlik
Conservation Assessments for Lasmigona compressa (Lea, 1829),
Lasmigona costata (Rafinesque, 1820), Ligumia recta (Lamarck, 1819), and
Venustaconcha ellipsiformis (Conrad, 1836) in National Forests in Michigan,
Minnesota, and Wisconsin

14:40 Robert T. Dillon, Jr., Thomas E. McCullough, & Charles E. Earnhardt
The Leaky-Faucet Model: A Direct Estimate of Self-Fertilization Rate in a
Natural Population of the Freshwater Snail, Physa acuta

15:00 — 15:20 Group Photo/Coffee Break

15:20 — 17:00 Poster Session (Foyer, Chemistry Building)
15:20 — 17:00 Shell Show & Tell (Foyer, Chemistry Building)
19:00 Banquet (Ballroom, Michigan Union)

viii
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Friday June 27, 2003
Contributed Session Il - Marine Papers
(Chair: Roland C. Anderson; Room 1200 Chemistry Building)

10:20 Dina A. Proestou
Microsatellite Markers Developed for Crepidula fornicata

10:40 Rachel Przeslawski
Effects of Ultraviolet Radiation and Visible Light on the Encapsulated
Development of Molluscan Embryos

11:00 Janet R. Voight
Hatchlings of Graneledone Support the Existence of Two Species in the
North Pacific Ocean

11:20 Roland C. Anderson
Bioaccumulation of Pollutants in Octopuses (Enteroctopus dofleini)

11:40 Timothy A. Rawlings, Timothy M. Collins & Riidiger Bieler
The Duplication and Remolding of tRNA Genes within Gastropod
Mitochondrial Genomes

12:00 — 13:20 Lunch
(Chair: Paul Valentich-Scott)

13:20 Riidiger Bieler & Paula M. Mikkelsen
Under-estimated Diversity Close to Home: A Ten-year Survey of the Florida
Keys Molluscan Fauna

13:40 Paul Valentich-Scott & Grete Elisabeth Dinesen
Rock and Coral Boring Bivalvia (Mollusca) of the Middle Florida Keys,
U.S.A.

14:00 Jay A. Schneider & Joanne Dougherty
Hinge Ontogeny and Discrimination of the Western Atlantic Species of
Isognomon

14:20 Patrick Baker, Jon Fajans, & Colin Strasenborough
Niche Compression in Nonindigenous Marine Bivalves

14:40 Christopher P. Meyer
AllSnails Initiative — An Overview

15:00 — 15:20 Group Photo/Coffee Break
15:20 — 17:00 Poster Session (Foyer, Chemistry Building)
15:20 — 17:00 Shell Show & Tell (Foyer, Chemistry Building)

19:00 Banquet (Ballroom, Michigan Union)
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Friday June 27, 2003
Poster Session
(15:20 — 17:00; Atrium, Chemistry Building)

Roland C. Anderson, James A. Cosgrove, Gregory C. Jensen, & Kevin O. Lewand
Observations on Mating of the Giant Pacific Octopus

Kyle F. Bennett & Richard C. Willan
Phenotypic Plasticity of Brachidontes Mussels from Differing Shorelines and
Habitats in the Florida Keys

Riidiger Bieler, Paula M. Mikkelsen, Russ Minton, James Bonacum, Isabella
Kappner, & Ilya Témkin
Taxonomy on the Half-Shell: a “PEET” Project Investigating Marine Bivalves

Riidiger Bieler, Janet Voight, Jochen Gerber, Janeen Jones, Marty Pryzdia, &
Ashley Cramer
The Invertebrate Collections in the Field Museum of Natural History

Ernesto A. Chavez & Jests E. Michel-Morfin
Is Sustainable Exploitation Compatible with Traditions? The Case of Dye
Harvest Of The Purple Snail Plicopurpura pansa

Eugene V. Coan & Paul Valentich-Scott
Beginnings of a New Book on the Marine Bivalve Mollusks of Tropical West
America

Rachel Collin
Interspecific Comparisons of Size, Sex, and Sex Change in Calyptraeid
Gastropods

Louise Crowley
Phylogenetic Relationships of the Arcoida: Initial Results Using Morphological
Characters

Marta J. deMaintenon, Jeff Eble & C. Cam Muir
Population Structure of Peristernia chlorostoma (Neogastropoda:
Fasciolariidae) Across the Hawaiian Archipelago

Maria Esther Diupotex-Chong, Alejandra Hernandez-Santoyo, & Manuel Uribe-
Alcocer
Chromosome Studies of the Limpet Megathura crenulata (Sowerby, 1825) and
Karyological Trends in the Fissurellidae

Rafael Familiar
Physa mexicana, (Philippi,1844): Review of the Literature

Christopher L. Garvie
Paleo-environment and Age of the Seguin Formation of Texas: A Mollusk
Interpretation
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Joseph H. Hartman & Marron Bingle
Freshwater Ecological Diversity and Species Discrimination in the Uppermost
Cretaceous Hell Creek Formation, Montana, USA

Joseph H. Hartman & Joseph Preusser
Preliminary Assessment of India’s Uppermost Cretaceous Intertrappean
Molluscan Assemblage and Its Potential Biogeographic Significance

Dmitry L. Ivanov, Amélie H. Scheltema, & Christoffer Schander
Distribution of Aplacophorans around Iceland from BIOICE Material

Russell L. Minton, Arthur E. Bogan & Wallace E. Holznagel
Taxonomy of Elimia interrupta (Haldeman, 1840) and a New Species of
Pleurocerid Snail from the Hiawassee River

Marta Pola, Juan Lucas Cervera & Terrence M. Gosliner
The Genus Roboastra Bergh, 1877 (Nudibranchia, Polyceridae, Nembrothinae)
in the Atlantic Ocean

Christoffer Schander, Jan Hagnell, Ted von Proschwitz, & William P. Leonard
What is the Large Arion in Washington?

Amélie H.Scheltema & Christoffer Schander
Vicariance and Sister Species of Aplacophora at the Eastern Pacific
Hydrothermal Vents

Jennifer M. Walker & Thomas S. Hopkins
Analysis of Melongena populations from the Alabama and Florida coasts

Show Shell & Tell
(15:20 — 17:00; Atrium, Chemistry Building)
Cowries — Christopher P. Meyer
Epioblasma — Daniel L. Graf

Oysters — Diarmaid O Foighil

Tahitian Partula — John B. Burch & Younghun Jung

X1
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Saturday June 28, 2003
Special Session |- PEET Meets Molluscan Taxonomy
(Chair: Terrence M. Gosliner; Room 1210 Chemistry Building)

8:00 James E. Rodman
Introduction to the PEET program: Goals and accomplishments to date

8:20 Riidiger Bieler
How to be a Monographer and Still Get Tenure

8:40 Rebecca F. Johnson
PEET and the Monographic Process: Examples from Chromodorid
Nudibranchs

9:00 Isabella Kappner
Preliminary Phylogeny of the Venerinae (Mollusca, Bivalvia)

9:20 Ilya Témkin & Paula M. Mikkelsen
The Systematic Status of the Pearl Oyster Genera (Bivalvia: Pteriidae) as
Inferred from Molecules and Morphology

9:40 Benoit Dayrat
Comparative Analysis of Two PEET Grants: "Before/After" in the
Taxonomy of Aplacophorans and Dorids

10:00 — 10:20 Coffee Break

10:20 Paula M. Mikkelsen & Riidiger Bieler
PEET International Marine Bivalve Workshop 2002: a Novel Format in
Graduate Field Training in Systematics

10:40 Angel Valdés
Getting a Job in Malacology: The PEET Experience

11:00 Russell L. Minton
One If by Land, Two If by E-: the Role of Information Technology in
Taxonomic Studies

11:20 Amelie H. Scheltema, Christoffer Schander & Dmitry L. Ivanov
International Aspects of the PEET Aplacophora Grant

11:40 Terrence M. Gosliner
Internationalization of Nudibranch PEET: Slime Trails Around the Globe

12:00 — 13:20 Lunch

xii
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Saturday June 28, 2003
Special Session Il — J.B. Burch — His Students Speak
(Chair: Walter R. Hoeh; Room 1200, Chemistry Building)

8:00 Andrea Walther
A Systematic Study of the Freshwater Limpet Laevapex (Ancylidae:
Basommatophora)

8:20 Reneé Sherman Mulcrone
Use of Geographic Information System (GIS) Data Bases, Site-specific
Habitat Values, and Host Fish to Predict Distributions of Freshwater Mussels
(Bivalvia: Unionidae) in Michigan

8:40 Tachwan Lee

Phylogenetic Structure of the Sphaeriinae, a Global Clade of Freshwater
Bivalve Molluscs, Inferred from Morphology and DNA Sequence Data

9:00 Daniel L. Graf & Kevin S. Cummings
The MUSSEL Project: Recent Global Diversity of the Freshwater Mussels
(Bivalvia: Unionoida)

9:20 Timothy A. Pearce
Land Snail Distributions and Soil Chemistry on the Delmarva Peninsula,
Eastern USA

9:40 Edna Naranjo-Garcia
Further Notes on Molluscan Prosobranch Families of Mexico

10:00 — 10:20 Coffee Break
(Chair: Timothy A. Pearce)

10:20 Walter R. Hoeh
Gender-associated Mitochondrial DNA Lineages in Unionoid Systematics or
How DUI Facilitated an Academic Career

10:40 Younghun Jung, Thomas S. Nowak, Si Ming Zhang, Coen M. Adema, & Eric
S. Loker
The Response of Biomphalaria glabrata to Exposure to Echinostoma
paraensei as Revealed by Suppressive Subtractive Hybridization, and
Recovery of a Snail Manganese Superoxide Dismutase Gene

11:00 Ee-Yung Chung & Pyung-Rim Chung
Ultrastructural Study of Germ Cell Differentiation and Sexual Maturation in
Female Chlamys farreri (Pteriomorpha: Pectinidae) on the West Coast Of
Korea

11:20 Somsak Panha, Chirasak Sutcharit, Piyoros Tongkerd, Pongpun Prasarkok ,
Sompum Ruangratanasit, Somchai Sensorn, & Sompong Singsuto
A Conservation Project of Island Species for Amphidromus in Thailand

11:40 Amy S. Van Devender & R. W. Van Devender
Surveying the Land Snails of the Southern Appalachians

12:00 — 13:20 Lunch

Xiii
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Saturday June 28, 2003
Contributed Session IV — General Papers
(Chair: Paul Callomon Room 1210, Chemistry Building)

13:20 Robert P. Guralnick
Evaluating Life History Patterns in the Brooding Freshwater Pea-clam
Pisidium (Bivalvia: Sphaeriidae)

13:40 Arthur E. Bogan, Morgan E. Raley, Cheryl L. Morrison, Walter R. Hoeh, Tim
L. King, & Jay F. Levine
A Preliminary Phylogeny of the Anodontinae (Bivalvia, Unionoida,
Unionidae)

14:00 Alan J. Kohn
Frederick Stearns: Medicine, Music and Molluscs

14:20 Christopher P. Meyer
AllSnails Initiative — Open Discussion

Xiv
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Saturday June 28, 2003
Special Session Il — J.B. Burch — His Students Speak
(Chair: Daniel L. Graf, Room 1200, Chemistry Building)

13:20 Eric S. Loker, Jess A.T. Morgan, Randall J. DeJong & Gerald M. Mkoji
Snails and Schistosomes: Some Perspectives from Molecular Phylogenetics

13:40 J. Bethony, J. T. Williams, J. Blangero, S. Williams-Blangero, A. Gazzinelli,
R. Correa-Oliveira, & P. T. LoVerde
Role of Human Genes in Infection Outcomes with Schistosoma mansoni

14:00 Fred G. Thompson
Two New Freshwater Snails of the Genus Marstonia, and the Status of the
Hydrobiid Fauna of the Southeastern United States

14:20 George M. Davis & Thomas Wilke
Chasing the Red Queen in China

14:40 Shi-Kuei Wu and Chi-Li Tsai
Taiwanese Land Slugs

15:00 William H. Heard
Sperm-Morulae, Spermatozoa, and Spermatozeugmata of Bivalvia:
Unionoida

15:20 John B. Burch
Jack gets the Last Word

Sunday June 29, 2003
8:30 Business Breakfast (Room 1210, Chemistry Building)
10:30 — 15:00 Field Trips

XV
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Distribution, Abundance and Biology of the Carinate Pillsnail Euchemotrema
hubrichti (Polygyridae), an Intriguing Southern Illinois Land Snail

Frank E. Anderson, Alonso J. Cérdoba & Michael P. Venarsky
Department of Zoology and Center for Systematic Biology, Southern Illinois University,
Carbondale, IL 62901, USA, feander@siu.edu

Euchemotrema hubrichti was originally described by Pilsbry as Stenotrema
hubrichti based on shell material collected from limestone talus in the Larue-Pine
Hills region of southwestern Illinois. The distinctive lens-shaped shell of E. hubrichti
is common in this region, but live specimens are more difficult to find. E. hubrichti
was federally listed as a species of special concern, prompting an investigation of the
biology of this poorly known snail. Initial surveys suggest that the distribution of this
species is highly restricted and patchy. Mark-recapture experiments at two sites over
the past two years have revealed that E. hubrichti is locally abundant and that
overwinter survival is common. Movement of individuals between these two sites
(located on adjacent limestone outcroppings separated by less than 50m) has not
been documented, suggesting that gene flow among outcroppings may be limited.
Conservation of this species should be unproblematic—the Larue-Pine Hills/Otter
Pond region is a U.S. Forest Service Research Natural Area—but prescribed burns
may constitute a threat. This summer we are continuing the mark-recapture
experiments, and we are also searching for additional subpopulations. A
redescription of the species based on soft-part anatomy will be produced this fall.

Contributed Session | — Focus on Land Snails

Bioaccumulation of Pollutants in Octopuses (Enteroctopus dofleini)

Roland C. Anderson
The Seattle Aquarium, 1483 Alaskan Way, Seattle, WA 98101 USA,
roland.anderson@seattle.gov

A new octopus exhibit opening in 1999 at The Seattle Aquarium allowed the
opportunity to display very large giant Pacific octopuses (Enteroctopus dofleini) and
demonstrate their natural hunting and feeding behaviors on live crabs (Cancer
productus) obtained from Seattle’s harbor. These crabs made up 50% of the
octopuses’ diet. The first four male octopuses held in the tank neither grew as large
nor lived as long as the expected mean. Since water quality parameters were
excellent, the diet of crabs was suspected as contributing to the early onset of the
octopuses’ senescence, and these crabs were eliminated from the diet. The next five
octopuses grew statistically larger. Local crabs, and the octopuses fed them, had high
accumulations of metals in the hepatopancreas of the crabs and the digestive glands
of the octopuses. Octopuses from the Seattle area and from the outer coast of
Washington State were also examined for PCBs, which were high in both samples.
Octopuses from the coast were low in heavy metals. Heavy metals were likely
picked up by the octopuses eating crabs living on and in the historically industrial
sediments of Seattle’s harbor, and PCBs found in coastal octopuses likely came from
the Columbia River.

Contributed Session Il — Marine Papers
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Observations on Mating of the Giant Pacific Octopus

Roland C. Anderson', James A. Cosgrove’, Gregory C. Jensen’,
& Kevin O. Lewand*

'The Seattle Aquarium, 1483 Alaskan Way, Seattle Washington 98101, USA,
roland.anderson@seattle.gov; The Royal British Columbia Museum, Victoria, British
Columbia, Canada; *The University of Washington, Seattle, Washington, USA; “The
Monterey Bay Aquarium, Monterey, California, USA

While there are documented observations on mating of many octopus species,
there are relatively few of each species and fewer still are observations in situ.
Because different octopus species may be flexible in their courtship and mating
positions, such observations are valuable for comparative studies. We present here
observations on mating of Enteroctopus dofleini (Wiilker, 1910), both in situ and in
public aquariums. The males used "mounted mating" or "distance mating," using
their hectocotilized arms to pass spermatophores. Such flexibility on the part of the
male may be advantageous, depending on the females’ positions and postures.
Matings took a relatively long time, a mean of 245 min (S.D. = 39). There were
commonalities in body patterns during mating in both males and females. Males
were papillose and mottled reddish brown in color with frontal and mantle white
spots visible while females were smooth and generally paler than the males. We
suggest that observations of octopus matings should include location, habitat,
species, size, relative maturity, position, posture, body patterning and its changes,
possible courtship or male display routines, contextual variables about courtship,
mating duration, respiration rate, and presence or absence of the arch and pump
spermatophore transfers. These criteria are presented so observers can make
appropriate comparisons between species.

Poster Session

Are Designated Naticid Sibling Species Pairs Sister Taxa?

Audrey Aronowsky & Kenneth D. Angielczyk
Dept. of Integrative Biology and Museum of Paleontology, University of California, Berkeley,
CA 94720, USA, aaronows@socrates.berkeley.edu

With the Pliocene completion of the Panamanian isthmus a single marine
province diverged into distinct Western-Atlantic and Eastern-Pacific provinces.
Sibling species pairs, generally designated based on morphology, are evidence of this
single biogeographic province. Valid sibling pairs should be reconstructed as
nearest-relatives in a morphology-based phylogenetic analysis. In the case of naticid
gastropods, twelve sibling pairs have been designated. The abundance of sibling
pairs and a strong fossil record make naticids an ideal clade for evaluating the
validity of sibling designations. This analysis includes 22 taxa representing 11
designated species pairs, plus 11 extant congeners with overlapping geographic
ranges, six Neogene fossil naticid taxa, and four outgroup taxa. In general, sibling
species are not reconstructed as sister taxa in this morphologically-based cladistic
analysis. Instead, the morphological phylogenetic signal appears to reflect modern
biogeography. A constraint topology forcing designated sibling species pairs to be
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sister taxa yields significantly longer cladograms. Biogeography and earliest fossil
occurrences were mapped onto consensus cladograms to assess the timing and
location of putative speciation events. Standard stratigraphic metrics also were used
to assess how well the different cladograms fit the known fossil record of naticids.
The results of all of these analyses strongly suggest that the biogeographic and
phylogenetic history of naticids in the Neogene of the trans-isthmian region is more
complex than previously recognized.

Contributed Session Il — Marine Papers

Niche Compression in Nonindigenous Marine Bivalves

Patrick Baker', Jon Fajans', & Colin Strasenborough
1Department of Fisheries and Aquatic Sciences, University of Florida, Gainesville, FL 32611,
USA, pbaker@mail.ifas.ufl.edu; *Oregon Institute of Marine Science, University of Oregon,
Charleston, OR 97420, USA

Nonindigenous species are sometimes noted for being more abundant in host
ecosystems than in native habitats, but the reverse may also be true, along a given
niche dimension. We studied the habitat of two nonindigenous marine bivalves: the
soft shell clam (Mya arenaria) in Oregon, and the green mussel (Perna viridis) in
Florida, both of which exhibit a compressed habitat, relative to their native range.
We surveyed the tidal elevation distribution of M. arenaria in soft sediments in Coos
Bay, Oregon. M. arenaria was abundant in a narrow zone in the upper intertidal, but
below that, density was below sampling detection limits. This is in contrast to its
native Atlantic range, where high densities occur from the high intertidal to the
subtidal, but is comparable to the distribution of this species in Virginia, at the
southern extreme of the native range. Oregon and Virginia both lack long cold
springs when M. arenaria recruits can grow before predators become active. We
surveyed the distribution of P. viridis on hard substrata, in Tampa Bay, Florida. P.
viridis is abundant on artificial substrata away from the shoreline, from the subtidal
to the mid-intertidal, but is absent from the prop roots of mangroves. Mangroves,
including the same species in Tampa Bay, are primary habitat elsewhere in the range
of P. viridis. Independent evidence suggests low flow regimes near mangroves do
not favor P. viridis recruitment, but this fails to fully explain the Tampa Bay
distribution.

Contributed Session Il — Marine Papers

Mitochondrial DNA Sequence Variation at the Population and Species Level
in Plakobranchidae (Sacoglossa, Opisthobranchia)

Anna L. Bass
Department of Biology, University of South Florida, Tampa, FL 33620, USA,
abass@helios.acomp.usf.edu

Members of the family Plakobranchidae (Sacoglossa, Opistobranchia) are widely
distributed, yet occupy narrow ecological niches. Current ecological information
indicates that many species in the family are algal herbivores. Members of the genus
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Elysia exhibit interesting adaptations to this lifestyle such as keptoplasty and
manipulation of algal chemical compounds. Since the 1800’s a minimum of seven
genera and 70-100 species have been described. Although there are a large number
of described species, members of Plakobranchidae exhibit a conserved external
morphology making species designations in the field difficult. In addition, the
conserved morphology promotes questions regarding species level designations and
relationships, biogeography, and patterns of speciation within the group. Previously,
analysis of protein polymorphisms in Florida populations indicated significant
variation and the potential usefulness of analysis at the genomic level to examine
some of the aforementioned areas of biology and evolution. Preliminary findings of
genetic variation in the mitochondrial genome using regions of the 16S RNA and
cytochrome oxidase I (COI) genes will be presented. Variation has been detected at
both the species and population levels. The usefulness of these two gene regions for
phylogeny reconstruction and population level analyses will also be examined and
the preliminary findings of systematic and population level relationships will be
discussed.

Symposium | — Diversification In The Sea; Competing for a Student Award

Phenotypic Plasticity of Brachidontes Mussels from Differing Shorelines
and Habitats in the Florida Keys

Kyle F. Bennett' & Richard C. Willan®
'nstitute of Marine and Coastal Sciences, Rutgers University, New Brunswick NJ, 08901,
USA, bennett@imcs.rutgers.edu; Museum and Art Gallery of the Northern Territory,
Darwin, Australia

While participating in the International Marine Bivalve Workshop, Florida Keys,
July 2002, the authors investigated bivalves of the genus Brachidontes. Populations
of intertidal Brachidontes mussels collected from rocky shores had higher mean
shell widths and lower mean external rib counts than specimens collected from
mangrove roots. These morphological differences between collection locations are in
agreement with descriptions of two Brachidontes species from the region.
Conversely, the total variation among all collection locations is also in agreement
with known phenotypically plastic responses of other species of mytilid in similarly
variable habitats. The names B. exustus and B. domingensis have been used for the
two extremes in form. Confounding the taxonomy further, B. exustus and B.
domingensis have also been reciprocally synonymized. Multivariate analyses
showed large overlaps in morphological variation between each collection location,
suggesting that the observed morphological differences between Brachidontes
collected at rocky shore and mangrove habitats are the result of phenotypic plasticity
during development from a single settlement stock. B. exustus should properly refer
to all Brachidontes mussels with a terminal umbo in the Florida Keys. A second
species in the Florida Keys, B. modiolus, with a sub-terminal umbo, appears to have
a distribution limited to Thalassia seagrass beds. No known mytilid displays
phenotypic plasticity between modioliform and mytiliform shell shape, supporting
the status of B. modiolus as a separate species.

Poster Session
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Role of Human Genes in Infection Outcomes with Schistosoma mansoni

J. Bethonyl, J. T. Williams?, J. Blangeroz, S. Williams-Blangeroz, A. Gazzinelli®,
R. Correa-Oliveira’, & P. T. LoVerde"

'Department of Microbiology and Tropical Medicine, The George Washington University
Medical Center, Washington DC, USA; 2Department of Genetics, Southwest Foundation for
Biomedical Research, San Antonio, TX, USA; *Laboratério de Imunologia Celular e
Molecular, Centro de Pesquisas René Rachou — FIOCRUZ Belo Horizonte, M.G., Brasil;
4Department of Microbiology, School of Medicine and Biomedical Sciences, State University
of New York at Buffalo, Buffalo, NY, USA, loverde@buffalo.edu

The goal of our research is to perform a genetic epidemiological study to
determine the role of host genes in schistosome infection outcomes. Our studies are
performed on subjects from endemic areas, who are exposed to the parasite under
natural conditions of transmission, where complex interactions between genetic,
immunological and environmental factors occur. We study various phenotypes in
extended pedigrees residing in two areas in Brazil endemic for schistosomiasis
mansoni. These analyses have provided us with markers that undergo quantitative
genetic analysis to determine the relative contributions of genes and environment to
the variation of a given trait. For example, we quantified the influence of shared
household and kinship (shared genes) on egg counts. Detailed genealogic
information allowed the assignment of 597 individuals to 6 multihousehold
pedigrees in 145 households. A variance component method was used to partition
egg counts into shared household, additive genetic, and individual-specific
environmental effects. Host additive genetic effects consistently accounted for a
large proportion of the variation in egg counts: 43% in an unadjusted model and 40%
in a model adjusted for covariates. In a model that examined the confounding of
shared household with kinship, additive genetic effects still accounted for 27% of the
variation in egg counts and shared household only 12%. The ultimate goal of our
genetic epidemiologic study is to identify and localize specific genes influencing
infection and disease in schistosomiasis. We expect to improve our understanding of
the underlying genetic determinants of resistance to reinfection with schistosomiasis
and disease progression.

Special Session Il — J.B. Burch — His Students Speak

How to be a Monographer and Still Get Tenure

Riidiger Bieler
Department of Zoology (Invertebrates), Field Museum of Natural History, 1400 S. Lake Shore
Drive, Chicago, IL 60605, USA, bieler@fieldmuseum.org

The production of taxonomic monographs is a key goal of the Partnerships for
Enhancing Expertise in Taxonomy (PEET) program. Just what is (or should be) a
modern monograph? Changing views and concepts are discussed and monographic
products are explored with respect to their contribution to malacology and
malacologists’ careers.

Special Session | - PEET Meets Molluscan Taxonomy
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Under-estimated Diversity Close to Home: A Ten-year Survey
of the Florida Keys Molluscan Fauna

Riidiger Bieler' & Paula M. Mikkelsen®
1Department of Zoology (Invertebrates), Field Museum of Natural History, 1400 S. Lake
Shore Drive, Chicago, IL 60605, USA, bicler@fieldmuseum.org; Division of Invertebrate
Zoology, American Museum of Natural History, Central Park West at 79" Street, New York,
NY 10024, USA

The Florida Keys at the southernmost tip of the continental U.S. support a
remarkably diverse marine malacofauna, previously estimated at 630 (Lyons &
Quinn, 1995) or 710 (Lermond, 1936) species. Best known for its coral reefs, the
Keys comprise about 10,000 km® of marine habitat, including hypersaline ponds,
mangrove thickets, seagrass meadows, muddy tidal channels, sandbars, and deep
sand plains. This molluscan survey (in part addressing the needs of the Florida Keys
National Marine Sanctuary established in 1991) uses a two-pronged approach. The
first, a qualitative survey based on all available data from original fieldwork at nearly
700 stations, 3000 museum lots, and 800 literature records, revealed close to 1,700
species, almost tripling prior diversity estimates. Historic data gleaned from museum
collections provide historic baseline data otherwise unobtainable. Systematic
scrutiny has shown several cryptic species pairs, commonly known under a single
taxonomic name, but morphologically different and associated with different habitats
(e.g., estuarine Florida Bay versus oceanic coral reefs). A second approach involves
7 shallow-to-deep transects spaced along the 330-km archipelago, allowing
comparison of live and dead records, as well as changes in faunal composition with
depth, bottom type, latitude and other parameters. Preliminary data from this
ongoing study are presented, including within-region comparisons of Florida Bay
and Atlantic Ocean side diversity, comparisons with other western Atlantic locales,
and species turnover in historical time.

Contributed Session Il — Marine Papers

Taxonomy on the Half-Shell: a “PEET” Project Investigating Marine Bivalves

Riidiger Bielerl, Paula M. Mikkelsenz, Russ Mintonl, James Bonacumz,
Isabella Kappner', & Ilya Témkin®
'Department of Zoology (Invertebrates), Field Museum of Natural History, 1400 S Lake Shore
Drive, Chicago, Illinois 60605-2496, USA, bieler@fieldmuseum.org; Division of Invertebrate
Zoology, American Museum of Natural History, Central Park West at 79th Street, New York,
New York 10024-5192, USA

Created in response to the world’s biodiversity crisis, and in partnership with
academic institutions, botanical gardens, field laboratories, and natural history
museums, the U. S. National Science Foundation provides funding to reinvigorate
the fields of taxonomy and systematics and train future generations of experts. The
Partnerships for Enhancing Expertise in Taxonomy (PEET) program supports
projects that target groups of poorly known organisms, emphasizing three major
components: (1) modern monographic products, (2) systematic training, and (3) web-
based databases and other electronic products to translate academic results for
scientific and lay communities. The PEET Bivalve project involves students and
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postdoctoral researchers using a wide range of approaches and techniques, from field
collecting and comparative anatomical studies to morphometrics and molecular
sequencing. Main emphasis of this project is on Veneridae, the most diverse marine
bivalve family with more than 500 living species (and nearly 250 nominal genera)
many of which form key components in the world's clam fisheries. A phylogenetic
definition of the family and its major subtaxa, based on carefully reanalyzing
traditional characters and elucidating new ones (especially from soft anatomy), is
one of the goals of this project. Other associated projects are focusing with similar
strategies and techniques on the phylogenetic systematics of Pteriidae, Limidae and
Perna (Mytilidae). For more information about the PEET program, the Marine
Bivalve Project and its products and associated activities (e.g., workshops), see
<http://peet.fmnh.org>. Supported by DEB-9978119.

Poster Session

The Invertebrate Collections in the Field Museum of Natural History

Riidiger Bieler, Janet Voight, Jochen Gerber, Janeen Jones, Marty Pryzdia,
& Ashley Cramer
Department of Zoology (Invertebrates), Field Museum of Natural History, 1400 South Lake
Shore Drive, Chicago, [llinois 60605-2496, USA, bieler@fieldmuseum.org

After 110 years, the (non-insect) invertebrate collections of the Field Museum
exceed 315,000 catalogued lots/series with continuing growth. We focus on the
phylum Mollusca, currently represented by more than 300,000 lots. The research
interests of past curators Fritz Haas (1938-1959) and Alan Solem (1956-1990)
established the collection’s strengths in non-marine mollusks. Collection-building
research of current curators Voight and Bieler concentrates on marine mollusks.
These and other collection efforts also contribute to the non-molluscan collections,
such as coelenterates, echinoderms and crustaceans. Numerous collections of
individual collectors and orphan collections from other institutions are incorporated
into Field Museum’s collections. With support from the U.S. National Science
Foundation, all land snail holdings (about 140.000 series) have been computerized;
our searchable database at <http://www.fmnh.org/research collections> is currently
the largest accessible “virtual” land snail collection anywhere. Ongoing data entry
concentrates on active curatorial research projects, retrospective data capture of
marine molluscan and non-molluscan holdings, with resultant data being gradually
added to our website. Our poster highlights recent additions to the collections from
ongoing field-research projects in the NE Pacific Ocean and the subtropical western
Atlantic, and two important collection acquisitions, the Leslie Hubricht collection of
eastern North American land snails and Alan Kohn’s collection of cone snails
(Conidae).

Poster Session
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A Preliminary Phylogeny of the Anodontinae (Bivalvia, Unionoida, Unionidae)

Arthur E. Bogan', Morgan E. Raley'”, Cheryl L. Morrison’, Walter R. Hoeh®,

Tim L. King’, & Jay F. Levine®

'North Carolina State Museum of Natural Sciences, Research Laboratory, 4301 Reedy Creek

Road, Raleigh, NC 27607, USA, arthur.bogan@ncmail.net; *North Carolina State University,

College of Veterinary Medicine, 4700 Hillsborough Street, Raleigh, NC 27606, USA; 3us.

Geological Survey, Biological Resources Division, Leetown Science Center, Aquatic Ecology

Branch, Kearneysville, WV 25430, USA; 4Dept. of Biological Sciences, Kent State

University, Kent OH 44242, USA

The subfamily Anodontinae is Holarctic in distribution. However, the number of
genera included in the subfamily varies with the author. Haas recognized six
subfamilies in the Unionidae and included eight genera in his subfamily Anodontinae
and six genera in the subfamily Alasmidontinae. In contrast, Starobogatov placed
these same genera in two separate families, Unionidae and Lampsilidae, and
distributed them among three subfamilies and three tribes in 41 genera. One of the
differences between the two proposed classifications is that Starobogatov elevated to
generic level many of the subgenera Haas recognized. Based on our analysis of
partial sequences of cytochrome c oxidase subunit I DNA, we present a preliminary
phylogeny of the Anodontinae s./. containing many of the genera placed in the
Anodontinae and Alasmidontinae by Haas and Starobogatov. Our phylogenetic
analyses do not support either of the classifications discussed above. Furthermore,
the genera Lasmigona, Strophitus and Alasmidonta, as currently construed, are not
monophyletic.

Contributed Session IV — General Papers

A New Look at the Genus Elliptio of the South Atlantic Slope Region
(Bivalvia: Unionidae)

Arthur E. Bogan', Jeanne Serb®, Morgan Raley’, Jay Levine’ & Charles Lydeard”
'North Carolina State Museum of Natural Sciences, Research Laboratory, 4301 Reedy Creek
Road, Raleigh, NC 27607, USA, arthur.bogan@ncmail.net; 2Biodiversity and Systematics,
Department of Biological Sciences, University of Alabama, Tuscaloosa, AL 35487 USA;
3College of Veterinary Medicine, North Carolina State University, Raleigh, NC, USA

The rivers of the Atlantic Slope Region of Eastern North America are home to
many of the taxa placed in the genus Elliptio. Isaac Lea and a few others described
213 taxa from the area extending from Canada to Florida. Johnson (1970)
synonymized these taxa under 12 species. We have begun to assess the monophyly
and phylogeny of the genus using topotypic specimens of some of the 70 taxa
described from North and South Carolina assigned to the genus Elliptio. We have
used DNA sequences of the first subunit of the mitochondrial COI and ND1 genes to
develop a phylogeny and begin initial tests of the evolutionary validity of the
nominal forms. This analysis includes the type species, Elliptio crassidens, and a
variety of outgroups. The genus Elliptio is not monophyletic.

Contributed Session Il — Freshwater Papers
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Marine Molluscan Species Richness in the Tropical Indo-Pacific: Mighty
Numbers of Minute Species, Minute Numbers of Mighty Species

Philippe Bouchet
Muséum national d'Histoire naturelle, 55 rue Buffon, 75005 Paris, France, and Institut de
Recherche pour le Développement, BP A5, Nouméa, New Caledonia, pbouchet@mnhn. fr

Three sites in New Caledonia and the Loyalty Islands, SW Pacific, each covering
50-300 km® of a mosaic of coastal habitats, were surveyed during a massive
collecting effort involving 1500 day-persons. All three sites reveal a common pattern
of species richness and fauna composition: 2,800-3,000 species per site were actually
observed, and extrapolations from the cumulation curve indicate a range of 3,200-
4,000 species potentially present at each site.

Most species are rare and small: 20% are represented by single specimens, and
48% are represented by five specimens or less. One-third have an adult size smaller
than 4 mm, and macromolluscs larger than 40 mm account for only 8% of the total
fauna. "Specialist" families are the most speciose, with the "Turridae" s.l. (ca. 280
species per site), Triphoridae (170), Eulimidae (140), Pyramidellidae (120) and
Cerithiopsidae (100) together accounting for 37% of gastropod richness. The most
speciose bivalve families are the Galeommatidae s.I. (ca. 60 species per site),
Veneridae and Tellinidae (50 each). Despite the intensity of the collecting effort,
28.5% of the species are represented only by empty shells, suggesting that the real
richness of many soft-bodied marine taxa is probably underestimated in many
surveys.

Habitat heterogeneity is high at all spatial scales, with 30% of the species
collected at single stations within a site, and only 22% of the total species shared by
all three sites. In terms of conservation, the consequence is that —at regional level —
even a 30,000 hectare site cannot be considered "representative".

Symposium | — Diversification In The Sea

An Analysis of Trailered-Boat Traffic using GIS and Data from the 100™
Meridian Initiative to Prevent the Westward Spread of Zebra Mussels
(Dreissena polymorpha) in North America

David K. Britton & Robert F. McMahon
Department of Biology, The University of Texas at Arlington, Box 19498 Arlington, Texas
76019, USA, britton@uta.edu

The 100th Meridian Initiative is a cooperative effort between state, provincial,
and federal agencies to prevent the westward spread of zebra mussels (Dreissena
polymorpha) and other aquatic nuisance species in North America. From 1998
through 2002, boaters in 10 states straddling or west of the 100" meridian (TX, OK,
KS, NE, SD, WY, MT, ID, WA, and OR) were asked to voluntarily participate in
interviews to assess how boats move among water bodies in North America. Data
collected included (but were not limited to) the boater's home zip code, names of
places where they launched their boat recently and places where they will launch in
the near future. Data were centralized in a database at the University of Texas at
Arlington and used to estimate likely routes for zebra-mussel spread. Data were
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converted to geographic coordinates using USGS's Geographic Names Information
System database for reference. The shortest path between the center of each boater’s
home zip code and each listed destination, following major US and Canadian
highways, was calculated using ArcView GIS. Over 20,000 trailered-boat trips were
analyzed in order to rank individual highway segments based on the amount of
traffic across them. Highway segments with the most traffic would be best suited for
public outreach efforts to educate boaters and to thwart the westward spread of zebra
mussels and other aquatic nuisance species in North America.

Symposium Il — Non-Marine Alien Mollusks

The Landsnail Family Pupillidae in Southeast Asia

John B. Burch', Somsak Panha” & Piyoros Tongkerd
"Museum of Zoology, University of Michigan, Ann Arbor, MI 48109, USA,
jbburch@umich.edu; “Department of Biology, Faculty of Science, Chulalongkorn University,
Bangkok 10330, Thailand

The Pupillidae are an ancient family of terrestrial mollusks with virtually a
worldwide distribution. The most recent taxonomic compendium (Zilch, 1959) [but
here using Pilsbry's (1935) concept of family-group taxa] lists 51 genera and 123
subgenera. The genera for the most part are rather well defined by shell morphology,
but their placement into higher taxonomic categories is problematic. There have been
too few pertinent studies on their soft anatomy. Previously used taxonomic
characters are general shape of the shell, shell surface sculpture, and the number,
character and configuration of shell apertural barriers. The most characteristic of the
Southeast Asian pupillid fauna are the species of Pilsbry's Hypselostoma-Boysidia
group, i.e., the genera Boysidia (including Bensonella and Paraboysidia),
Gyliotrachela and Hypselostoma. Additional pupillid genera in Southeast Asia are
Acinolaemus, Anauchen, Antroapiculus, Aulacospira, Costigo, Dasypupa,
Gastrocopta, Krobylos, Montapiculus, Nesopupa, Pupisoma and Systenostoma. Of
these genera, only a few non-Asian species of Gastrocopta, Nesopupa and Pupisoma
have been characterized by anything other than their shells, so future studies that
include soft anatomy, radulae, chromosomes, and molecular genetics will be
instrumental in showing relationships of the Southeast Asian pupiloid taxa.

Contributed Session | — Focus on Land Snails

Molecular Evidence on the Phylogeny of Pleurobemini

David C. Campbell, Jeanne M. Serb, & Charles Lydeard
University of Alabama Biodiversity and Systematics, Department of Biology, Box 870345,
Tuscaloosa AL 35487-0345, USA, amblema@bama.ua.edu

The identification of species and genera in the tribe Pleurobemini (Bivalvia,
Unionidae, Ambleminae) is especially problematic due to high ecophenotypic
variation, frequent lack of discrete shell characters, high diversity, and the numerous
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problematic names generated by 19th century workers. It includes Elliptio and
Pleurobema, two of the three most diverse unionid genera in North America. Many
species, especially in Pleurobema, are highly imperiled. A better understanding of
their systematics can help focus conservation priorities. We used sequencing of three
mitochondrial genes, COI, 16S, and NDI, to provide a new source of evidence on
the phylogeny of this group. Although many taxa show relationships in agreement
with current taxonomy, several do not. A few taxa appear incorrectly assigned to this
tribe, and a few members of the tribe are currently assigned to other tribes. Several
genus-level taxa, currently treated as subjective synonyms, are supported as distinct
in these analyses, such as Pleuronaia and Sintoxia, and other clades apparently
represent undescribed genera. Conversely, Quincuncina is a subjective synonym of
Fusconaia.

Contributed Session Il — Freshwater Papers

Neogene and Pleistocene Chamidae of the Western Atlantic: Jewel Box
or Pandora’s Box?

Matthew R. Campbell', Sarah C. Campbell* & Lyle D. Campbell”
'Department of Geological Sciences, Indiana University, 1001 East Tenth Street,
Bloomington, IN 47405, USA; 2 Division of Natural Sciences, USCS, 800 University Way,
Spartanburg, SC 29303, USA, lcampbell@gw.uscs.edu

The International Marine Bivalve Workshop, Florida Keys, July 2002, prompted
re-examination of the bivalve genera Chama, Pseudochama, and Arcinella. The
Western Atlantic record of fossil chamids begins with one species from the Gulf
Coast Paleocene. Three species are known from middle Eocene, North Carolina to
Texas and two species from Gulf Coast upper Eocene. Three species were reported
from the Vicksburg Oligocene and three from the uppermost Oligocene of North
Carolina to Florida. Pseudochama buchivacoana (Hodson, 1927) was reported from
undifferentiated Oligocene of Colombia, the oldest chamid from South America. In
the Neogene and Pleistocene, there are ten extinct, five fossil and Recent, and three
exclusively Recent species of Chama. There are nine extinct species of
Pseudochama. Arcinella has four extinct and two fossil and Recent species. In
published data, six Chama, seven Pseudochama, and one Arcinella are extinct
species, endemic to restricted regions of the Western Atlantic. However, only two
Recent chamid species have restricted geographic distributions, but ten are widely
distributed from North Carolina, Florida, or Cuba south to Brazil. Chama congregata
and Arcinella cornuta range from Middle Miocene to Recent, the only species with
such long stratigraphic ranges. Chama draconis Dall, 1903, from the Lower Miocene
Chipola Formation of northwest Florida has an unusually active systematic history,
being the only chamid, fossil or Recent, assigned to all three genera, designated the
type of two subgenera, and proposed as the ancestral species for the genus Arcinella.
Much of this attention is based on a specimen that may not even be C. draconis.

Symposium | — Diversification In The Sea
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Recent Chamidae of the Western Atlantic: Jewel Box or Pandora’s Box?

Matthew R. Campbell', Gerhard Steiner® & Lyle D. Campbell®
'Department of Geological Sciences, Indiana University, 1001 East Tenth Street,
Bloomington, IN 47405, USA, ecphora@indiana.edu; 2 Institute of Zoology, University of
Vienna, Althanstr. 14, A-1090 Vienna, Austria; *Division of Natural Sciences, USCS, 800
University Way, Spartanburg, SC 29303, USA

The International Marine Bivalve Workshop, Florida Keys, July 2002, was the
impetus for re-examination of the bivalve genera Chama, Pseudochama, and
Arcinella. Unraveling the systematics of the seven species collected during the
workshop necessitated locating, reviewing, and translating literature for the fossil
and Recent chamid taxa of the Western Atlantic. Chama Linnaeus (1758) and
Pseudochama Odhner (1917) have been used as form genera defined by the
attachment pattern and we follow this usage with some modification. Pseudochama
inezae Bayer, 1943 is assigned to the genus Chama, based on a roughly 50:50 ratio
of right-attached to left-attached specimens, and the prodissoconch is more
characteristic of Chama. Pseudochama radians (Lamarck) is reassigned to the genus
Chama based on DNA sequence data. These actions remove Pseudochama from the
Recent Western Atlantic fauna, leaving three species of Arcinella and at least eight
species of Chama. Further, Pseudochama, as defined by right-attachment, appears to
be a form genus with multiple independent origins

ITS1, 5.8S rRNA, and ITS2 sequence data were obtained for five species of
Chama collected during the workshop. Chama congregata Conrad appears to include
multiple species based on morphological and molecular data. One specimen of
Chama congregata had multiple alleles of ITS elements, which is the first
demonstrated case for the Bivalvia. Molecular phylogenetic reconstructions
containing Chama congregata will be more complicated because gene trees and
species trees may not be identical due to lineage sorting. Chama sarda appears to
include multiple species based on morphological data. Populations need to be
examined for the range of variation within nominate species.

Symposium | — Diversification In The Sea

Is Sustainable Exploitation Compatible with Traditions?
The Case of Dye Harvest Of The Purple Snail Plicopurpura pansa

Ernesto A. Chavez' & Jestis E. Michel-Morfin®
!Centro Interdisciplinario de Ciencias Marinas-IPN Av. Instituto Politécnico s/n, La Paz, Baja
California Sur, México 23000; 2Departamento de estudios para el desarrollo sustentable de
zonas costeras. Universidad de Guadalajara. Gomez Farias 82, San Patricio-Melaque, Jal.
48980 México, michel@costera.melaque.udg.mx

The intertidal purple snail, Plicopurpura pansa (Gould, 1853), occurs abundantly
on the rocky shores of tropical west America. When disturbed, it exudes a defensive
secretion that rapidly photo-oxidizes to an intense purple hue. This product has been
used locally since ancient times as a dye for ceremonial dresses. Unlike other
exploited dye-producing molluscs, it is not necessary to sacrifice individuals to
obtain the dye. This allows the repetitive “milking” of the same animal without
causing mortality due to handling. Evaluation of population parameters together with
rates of dye produced as a function of age of first milking and milking frequency
allowed us to simulate different exploitation scenarios and to evaluate the most
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productive harvesting strategies of dye, the most profitable exploitation intensity and
optimum milking frequencies. As a result of laboratory milking experiments and
field samplings, it was found that fishing mortality is evident when the milking
frequency is lower than 21 days regardless the number of fishermen. The most
profitable exploitation strategies allow obtaining nearly 310 liters of dye in 50 km of
shoreline length units with the employment of 35 to 55 fishermen during the three-
month fishing season. This amount of dye production is sufficient to stain up to 260
skeins. The simulation output shows that the stocks can withstand sustainable
exploitation along their distribution range, allowing commercial exploitation of the
dye produced by purple snail in other zones of the coast apart from those where it
takes place nowadays, benefiting other groups of fishermen, and ensuring the raw
material for the conservation of an ancient tradition.

Poster Session

Ultrastructural Study of Germ Cell Differentiation and Sexual Maturation in
Female Chlamys farreri (Pteriomorpha: Pectinidae) on the West Coast Of Korea

Ee-Yung Chung' & Pyung-Rim Chung’
'School of Marine Life Science, Kunsan National University, Kunsan 573-701, Korea,
eychung@kunsan.ac.kr; “Department of Parasitology, Inha University College of Medicine,
Inchon 400-712, Korea

Germ cell differentiation and sexual maturation in female Chlamys farreri were
studied by histological and cytological observations. In the previtellogenic oocyte,
the vacuoles, which were formed by the Golgi apparatus, appeared among the
endoplasmic reticulum and a number of mitochondria in the cytoplasm. In the early
vitellogenic oocyte, the Golgi apparatus and mitochondria were present in the
perinuclear region involved in the formation of lipid droplets. With the initiation of
yolk formation, a number of cortical granules, lipid granules and the mitochondria
appeared around a well-developed cortical region. In the late vitellogenic oocyte, the
endoplasmic reticulum and multivesicular bodies (which were formed by modified
mitochondria) were involved in the formation of protein yolk granules.

Exogenous substances, viz., lipid-like granules, protein-like substances and
glycogen particles, appeared in the germinal epithelium. Therefore, it is assumed that
their substances pass from the germinal epithelium into the ooplasm through the
microvilli on the vitelline envelope of the late vitellogenic oocyte. In the mature
oocyte, immature yolk granules, which were formed by a mixture of lipid yolk
granules and protein yolk granules, fused together to form mature yolk granules. The
vitelline envelope of the mature oocyte was surrounded by a jelly coat.

The spawning period was from early June to September, and the main spawning
occurred between July and August when the water temperature was greater than
22°C. The reproductive cycle of this species can be categorized into five successive
stages: early active stage (January to March), late active stage (March to April), ripe
stage (April to August), spawning stage (June to August), and spent/inactive stage
(August to December). Over 50% of female scallops attained first sexual maturity
between 51.0 and 60.0 mm in shell height, and 100% of those over 61.0 mm in shell
height achieved maturity.

Special Session Il — J.B. Burch — His Students Speak
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Beginnings of a New Book on the Marine Bivalve Mollusks
of Tropical West America

Eugene V. Coan & Paul Valentich-Scott
Department of Invertebrate Zoology, Santa Barbara Museum of Natural History, 2559 Puesta
del Sol Road, Santa Barbara, California 93105, USA, gene.coan@sfsierra.sierraclub.org

Research has begun on a monograph covering the marine bivalve mollusks of
tropical West America. The manuscript will document and describe all bivalves from
the central Pacific coast of Baja California, Mexico, to northern Peru, as well as the
offshore islands. It will encompass all habitats from the intertidal zone down to
abyssal depths of more than 4,500 meters.

The new monograph will detail approximately 800 species and include color
photographs and/or line drawings of each, along with a description of its shell,
habitat, and ecology, and references to relevant literature. A particular effort has
been made to ensure the book’s utility to those outside this geographic area. In this
regard, the monograph will contain copiously illustrated keys and character tables at
the superfamily level and below.

This volume will be a companion to Bivalve Seashells of Western North America
(Coan, Valentich Scott and Bernard, 2000), which covers the bivalve fauna from
arctic Alaska to northern Baja California.

Poster Session

Interspecific Comparisons of Size, Sex, and Sex Change
in Calyptraeid Gastropods

Rachel Collin
Smithsonian Tropical Research Institute, Panama, collinr@naos.si.edu

The size advantage hypothesis predicts that the optimal size at sex change for
each individual is a function of the size and sex of each animal’s potential mates. In
species that form small mating groups, variation in group composition may result in
more variation in size at sex change across the population than in species that do not
form mating groups. I use data on the size, sex, and grouping of individuals of 23
populations of 16 species of calyptraeids, a family of protandrous marine gastropods
including Crepidula, to test two hypotheses about variation in size at sex change: (1)
species that form groups or stacks have more variation in size at sex change than
species that stack less frequently. (2) The ratio of the size at sex change to the
maximum size is invariant across species. The first hypothesis receives marginal
support from my data. While these data demonstrate that the proposed life history
invariant (size at sex change)/(maximum size) is not invariant among calyptraeids.

Poster Session
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Phylogenetic Relationships Among Calyptraeid Gastropods and Their
Implications for the Biogeography of Marine Speciation

Rachel Collin
Smithsonian Tropical Research Institute, Panama, collinr@naos.si.edu

Although calyptraeid gastropods are not well understood taxonomically they
provide an ideal system to examine evolutionary questions in a marine environment.
I conducted a phylogenetic analysis of calyptraeid gastropods using DNA sequence
data from mitochondrial cytochrome oxidase I (COI) and 16S, and nuclear 28S
genes. The resultant phylogeny was used to examine the biogeographic patterns of
speciation in this family. Parsimony and Bayesian analyses of the combined datasets
for 94 calyptracid OTUs and 24 outgroups produced well-resolved phylogenies. The
geographic distribution of the species included here demonstrate numerous dispersal
events both between the Pacific and Atlantic oceans and across the equator. When
parsimony is used to reconstruct the movement from the Pacific to Atlantic oceans
on the phylogeny, there are 12 transitions between oceans, primarily from the Pacific
to the Atlantic. When the latitude is coded as north versus south of the equator, the
most parsimonious reconstruction gives the origin of calyptraeids in the north
followed by 15 dispersal events to regions south of the equator, and no returns to the
north. Many clades of the most closely related species are either sympatric or occur
along a single coastline, however closely related species can occur in such divergent
regions as Southern California and South Africa. There is little evidence for sister
species pairs or larger clades having been split by the Isthmus of Panama or the
Benguela upwelling, but the East Pacific Barrier appears to separate the most basal
taxa from the rest of the family.

Symposium | — Diversification In The Sea

Perspectives on Species Imperilment for United States Land and Freshwater
Snails (Mollusca: Gastropoda)

James R. Cordeiro
Science Division, Nature Serve, Boston, MA 02111, USA, jay cordeiro@natureserve.org

NatureServe (http://www.natureserve.org/) is a non-profit conservation
organization with a network of Natural Heritage programs providing scientific
information and tools needed to help guide conservation action. NatureServe
Explorer (http://www.natureserve.org/explorer) is an acclaimed website providing
authoritative conservation information in a searchable database for more than 50,000
plants, animals and ecological communities in the United States and Canada.
Currently there are 1447 terrestrial and 759 freshwater gastropod taxa (excluding
subspecies, forms, and varieties) in the NatureServe data set for the U.S. This data
was utilized to determine the percentage of U.S. land and freshwater snail fauna at
the greatest risk of extinction. Conservation status was assessed using a 1 to 5
ranking system, ranging from critically imperiled (G1) to demonstrably secure (G5).
Species known to be extinct (GX) and possibly extinct (GH) were also included. A
species was considered at risk if it fell within the G1-G3, or GX/GH categories.
Preliminary results indicate 62% of the terrestrial snail fauna and 67% of the
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freshwater snail fauna is at risk in the U.S. These at risk percentages rank extremely
high; higher than crayfishes (51%), stoneflies (43%), freshwater fishes (37%),
amphibians (36%), flowering plants (33%), gymnosperms (24%), ferns/fern allies
(22%), tiger beetles (19%), butterflies/skippers (19%), dragonflies/damselflies
(18%), reptiles (18%), mammals (16%), and birds (14%). Only freshwater mussels
have a higher percentage of species at risk (69%). Preliminary results of an analysis
of the number and proportion of at risk (freshwater only?) snail species by state are
presented. Future study will identify regional hot spots for gastropod species
imperilment/extinction by examining proportion of species at risk to total species in
each state. Tracking “at risk” species by state Natural Heritage programs and
province will help ensure that sites are targeted for conservation attention. These
imperilment hot spots can be targeted to prevent future biodiversity loss.

Contributed Session | — Focus on Land Snails

Alien Snails in the Islands of the Pacific: Distribution, Origins, Impacts,
and Management

Robert H. Cowie
Center for Conservation Research and Training, University of Hawaii, 3050 Maile Way,
Gilmore 408, Honolulu, Hawaii 96822, USA, cowie@hawaii.edu

All records of alien snail and slug species on 26 islands or groups of islands
throughout the tropical and subtropical Pacific are analyzed in order to detect
patterns in their distributions, where they came from, and when and why they were
introduced. Larger and better surveyed islands have more species recorded, with
Hawaii standing apart as the most heavily invaded, with over 40 established alien
snail species. Some of the species were introduced deliberately, primarily as human
food resources or as biological control agents. Others were introduced accidentally in
association with commerce, most notably the horticultural trade. Some species have
become agricultural, horticultural, and garden pests. Others prey on native snail
species and have caused widespread extinctions. And others may be outcompeting
native snail species, also leading to their demise. A few species were introduced by
early Pacific islanders, but the majority were introduced following European
discovery of the islands, and especially during the latter half of the twentieth century.
They originate from all over the world, but, at least in Hawaii, the majority of recent
introductions are of New World origin. Curtailing the further spread and introduction
of alien snails in the Pacific depends primarily on adequate quarantine efforts, which
must be implemented at three stages: pre port of entry, at port of entry, and post port
of entry. Education of the public, politicians, and business people is crucial.

Symposium Il — Non-Marine Alien Mollusks
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Phylogenetic Relationships of the Arcoida: Initial Results
Using Morphological Characters

Louise Crowley
Graduate School and University Centre, City University of New York & Division of
Invertebrate Zoology, American Museum of Natural History, Central Park West @ 79" St.,
New York, NY 10024, USA, crowley@amnh.org

The Arcoida is an extant order of bivalves with more than 300 species. These
bivalves are characterized by possession of a shell microstructure suited to form a
strong, interlocking hinge and a duplivinicular ligament. This is an interesting group
in light of its occupying a wide range of habitats at all latitudes and depths ranging
from the low water mark to the deep oceans floors.

Relationships among the families of the Arcoida are not well understood. There
have been many alternative classifications proposed for this group. While most
taxonomic studies divide the order into two superfamilies: Arcoidea and
Limopsoidea, others have raised the three limopsoidean families of Wilson (1998) to
superfamilial status. Moreover, while recent molecular analyses of the Bivalvia
support the monophyly of Arcoida, they do not support the monophyly of the
superfamily, Arcoidea, which is paraphyletic with respect to Glycymeridoidea.

A preliminary cladistic analysis drawing from classic shell characters such as
hinge dentition, shell sculpture and shell form and from anatomical characters such
as gill and foot structure revealed interesting correspondences with classical
taxonomy.

Ultimately, this study will involve a comprehensive phylogenetic analysis of the
Arcoida and will explore the interrelationships of this order.

Poster Session

The “Golden Mussel”, Limnoperna fortunei after 12 Years
of American Invasion

Gustavo Darrigran
Division Zoologia Invertebrados. Museo de La Plata, Paseo del Bosque. La Plata (1900).
Argentina, invasion@museo.fcnym.unlp.edu.ar

The invasion of the southeast Asian freshwater mussel Limnoperna fortunei
(Dunker, 1857) was first reported in the Americas in 1991. Prior to this, it had
invaded the Hong Kong area in the late 1960s and Japan in the 1990s. In 1991 it was
introduced into South America through the Rio de la Plata. In November 1999, L.
fortunei was detected in southern Brazil, and in February 2001, in four localities in
the Rio Uruguay. Overall, the golden mussel spread along the Plata Basin upstream
at a rate of 240km/year. Its impact in South America involves both human and
natural environments, similar to the impacts of Dreissena polymorpha in North
America. Larvae and/or juveniles get into the cooling systems of industrial
installations and power plants and then settle, causing macrofouling problems. These
problems are new in South American freshwater systems. In natural environments, L.
fortunei has displaced native mollusks, while facilitating colonization by other
previously uncommon macroinvertebrates. Several fish, such as Leporinus
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obtusidens (Anostomidae), have been identified as preying on L. fortunei. In this
study, the responses of L. fortunei to aerial exposure and to different chemicals (non-
oxidant biocide, Zn'" and Cu'") under laboratory conditions were examined. All
chemicals assayed were toxic, but the exposure times and toxicant concentrations
required for effective control were greater than those necessary for zebra mussel
control.

Symposium Il — Non-Marine Alien Mollusks

Evidence for Mucus Trail Following in the Terrestrial Pulmonate Mesodon sp.

Elizabeth C. Davis
Dept. of Ecology & Evolutionary Biology, University of Kansas, Lawrence, KS 66045-7534,
USA, bethd@ku.edu

Mucus trail following has been observed in a variety of gastropods, including
limpets, periwinkles, mud snails, and the rosy wolf snail. Some pulmonate snails
have been shown to follow mucus trails with directionality. Because the snails are
hermaphroditic, trail following may be used to locate potential mates. This study
investigates the ability of snails to detect mucus trails on plexiglas and glass. On
plexiglas one third of the terrestrial snails, Mesodon sp.(Pulmonata:
Stylommatophora) followed a conspecific marker trail. Over 90% of these followed
marker trails with the same directionality. Preliminary observations of tentacle
movements indicate trails can be detected before the foot contacts the marker trail.
This experiment on trail following will be repeated using a common freshwater
species, Physa gyrina (Pulmonata: Basommatophora). This research was supported
by a grant from the Conchologists of America.

Contributed Session | — Focus on Land Snails; Competing for a Student Award

Chasing the Red Queen in China

George M. Davis & Thomas Wilke
Department of Microbiology and Tropical Medicine, George Washington University, 2300
Eye St. NW, Washington, DC 20037, USA, Georgedavis@hotmail.com

In evolution theory, invoking the Red Queen is to indicate coevolved genetic
interaction between host and parasite. We explore the coevolved interaction between
the rissooidean snail Oncomelania hupensis of China and the human blood parasite
Schistosoma japonicum. The genetic interaction has population genetic consequences
and not all populations qualify for the Red Queen. We explain why. We explore the
consequences of the Red Queen: parasite extinction, snail extinction (off with their
heads!), genetic equilibrium and high population genetic specificity. Molecular
genetics are used to track population genetics. And what are the implications of our
find on 19 April 2003 of a population of snails with an order of magnitude greater
infection rate than found in many years?

Special Session Il — J.B. Burch — His Students Speak
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Comparative Analysis of Two PEET Grants:
"Before/After" in the Taxonomy of Aplacophorans and Dorids

Benoit Dayrat
Department of Invertebrate Zoology and Geology, California Academy of Sciences, Golden
Gate Park, San Francisco, CA 94118, USA bdayrat@calacademy.org

So far, three NSF PEET grants (Partnerships for Enhancing Expertise in
Taxonomy) have been awarded for Molluscan taxonomic projects. On the basis of
my experience as a post-doctoral fellow under the Aplacophoran grant (Amélie
Scheltema, Woods Hole Oceanographic Institution, MA) and the Dorid grant
(Terrence Gosliner, California Academy of Sciences, San Francisco, CA), I provide
a comparative analysis of those two research programs. Two aspects will be
particularly highlighted. First, what were the main differences (organization of the
scientific community, structure of the knowledge...) between aplacophoran and
dorid systematics just before the two PEET grants began a few years ago? Second,
what are the main contributions both human and scientific that we owe to these two
PEET grants? As a preliminary conclusion, it seems that, even though the situations
are still different in aplacophorans and dorid nudibranchs, the two PEET grants have
been fully successful in helping address some of their own most crucial needs.
Moreover, besides questions concerning the future of the PEET initiative, another
interesting question arises. Will it be said in several decades from now that what I
have decided to call here the "PEET spirit" will have significantly influenced the
practice of taxonomy as a discipline, and not only the knowledge in particular
groups?

Special Session | - PEET Meets Molluscan Taxonomy

Uninomial versus Binomial Nomenclature:
A Case Study in Dorid Nudibranchs

Benoit Dayrat & Terrence Gosliner

Department of Invertebrate Zoology and Geology, California Academy of Sciences, Golden
Gate Park, San Francisco, CA 94118, USA, bdayrat@calacademy.org

The use of cladograms in taxonomy is now popular, which is great progress.
Trees are used as a basis for biogeographical studies or to discuss the evolutionary
history of features. They first of all help reform classifications. The Hennigian
revolution is based on the idea that cladograms (diagrams) and classifications (series
of names) represent the exact same hierarchical history. That implies that one can
only name well supported clades, which is now widely accepted. Recently, the
Phylocode has led to the use of rank-free classifications, based on the fact that only
clades have a biological meaning because they are historical entities, contrary to
categorical ranks which are meaningless. In this context, it has been argued that even
the genus, a mandatory category in our current nomenclature, should be abandoned.
Two main classes of methods for naming species have been proposed, which give
priority to different criteria and principles: 1) species names are binomial in form but
uninomial in function; or, 2) names are strictly uninomial both in form and function.
Here, based on a practical case study in Discodorididae (Doridacea, Nudibranchia)
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involving the description of several new species, we argue that only a strict
uninomial approach should be retained. We propose to modify slightly the method
applied recently by Fredrik Pleijel in Polychaetes. More particularly, we argue that it
best suits the continuity with the Linnean nomenclature, and, for the first time, that it
deals ideally with metaphyly, or absence of resolution, which is very common in tree
reconstruction.

Contributed Session Il — Marine Papers

How to Build a Small Snail: Evolution of Small Body Size in Columbellid
Gastropods (Gastropoda: Neogastropoda)

Marta J. deMaintenon
Marine Science Department, University of Hawaii at Hilo, 200 W. Kawili Street, Hilo, HI
96720, USA, demainte@hawaii.edu

Small body size is a factor that has been associated in many animal groups with
the origination of novel body plans, leading to origination of higher taxa. Most extant
clades of gastropod molluscs are thought to have arisen from small ancestral forms.
Though the potential evolutionary trajectories of small species have been discussed
in some detail, the production of small species has not been extensively investigated.
Anatomically, small species may evolve through miniaturization, anatomical
simplification, or some combination of the two. The objective of this study is to
investigate trends in the evolution of small gastropod species. Columbellids are a
diverse group of marine neogastropods (most are 10 to 20 mm long) that includes
several genera whose members reach no more than 4 mm long. Preliminary
phylogenetic and anatomical investigations including a few small Indo Pacific
species of Seminella and Zafra suggest that small size has evolved primarily via
miniaturization in the columbellids investigated, and the shift to small body size may
occur relatively infrequently.

Contributed Session Il — Marine Papers

Population Structure of Peristernia chlorostoma (Neogastropoda:
Fasciolariidae) Across the Hawaiian Archipelago

Marta J. deMaintenonl, Jeff Eble? & C. Cam Muir”
'Marine Science and *Biology Departments, University of Hawaii at Hilo, 200 W. Kawili
Street, Hilo, HI 96720, USA, demainte@hawaii.edu

Marine molluscs, even those without pelagic larval stages, are commonly
dispersed over wide distances, and species are generally considered panmictic across
large parts of their range. The Hawaiian Archipelago, an isolated linear hotspot chain
transected by deep water channels and strong oceanic currents, provides a unique
setting for investigating patterns of population structure in nondispersing marine
species. Fasciolariids are epibenthic gastropods with internal fertilization and usually
nonpelagic development, thus many species are effectively nondispersing.
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Peristernia chlorostoma (Sowerby, 1825) is one such Hawaiian species, found in
rocky nearshore areas throughout the archipelago. We obtained 614 bp sequences of
mitochondrial cytochrome oxidase ¢ subunit I from 24 specimens of P. chlorostoma,
collected from eight sites on four main islands and one site in the Northwestern
Hawaiian Islands. Populations from different islands were genetically distinct, with
all island populations represented by single clades and no haplotypes shared between
populations. Overall pairwise distances between individuals are generally
geographically consistent; more genetic distance exists between more distant
populations. Older islands house greater maximum pairwise distance as expected for
older populations. A notable exception is the populations in East and West Hawaii,
which are separated by genetic distances comparable to those between populations
on separate islands.

Poster Session

The Leaky-Faucet Model: A Direct Estimate of Self-Fertilization Rate
in a Natural Population of the Freshwater Snail, Physa acuta

Robert T. Dillon, Jr., Thomas E. McCullough, & Charles E. Earnhardt
Department of Biology, College of Charleston, Charleston, SC 29424, USA,
DillonR@cofc.edu

Previous direct estimates of the self-fertilization rate in freshwater pulmonates
have typically relied upon laboratory lines marked with the recessive gene for
albinism. In such experimental systems, researchers often report that laboratory-
mated snails mix autosperm with allosperm at low but detectable frequencies during
the fertilization process. Data from wild populations are, however, lacking. Here we
report observations on a single adult albino individual collected from a large and
otherwise natural population of Physa acuta in Charleston, SC. Cultured in isolation
from August 2002 to her death in February, this individual averaged 78.3 embryos
per week (s.e.m. = 6.2), with a hatching success of 35.1%. The frequency of albino
(putatively selfed) offspring was a fairly uniform 6.4% over 20 weeks of
observation. We noted little evidence of a temporal trend in self-fertilization and no
evidence that allosperm stores approached exhaustion. We suggest that self-
fertilization in primarily outcrossing populations of freshwater pulmonates should
not be viewed as an adaptation, but rather may be a consequence of inefficiency in
the physiological mechanism separating autosperm from allosperm.

Contributed Session Il — Freshwater Papers
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Chromosome Studies of the Limpet Megathura crenulata (Sowerby, 1825)
and Karyological Trends in the Fissurellidae

Maria Esther Diupotex-Chong', Alejandra Hernandez-Santoyo?,
& Manuel Uribe-Alcocer'
Universidad Nacional Auténoma de México; 'Instituto de Ciencias del Mar y Limnologia, Ap.
Post. 70-305; 2Instituto de Quimica, Ap. Post. 70-213, Ciudad Universitaria, 04510 Distrito
Federal, México, medc@icmyl.unam.mx

We have performed a karyological study of the fissurellid limpet Megathura
crenulata (Sowerby, 1825). Its metaphase chromosome complement consists of 5
pairs of metacentrics, 6 pairs of submetacentrics, 2 pairs of submetacentrics and 4
pairs of subtelo- or submetacentrics. No sex chromosomes were found and
chromosomes generally are small to medium-small.

In the genus Megathura, the observed chromosomal complements ranged from
16 (n), 32 (2n) to 17 (n), 34 (2n). We discuss the evolutionary trends in chromosome
number and morphology and their relevance to enhancing our understanding of
speciation processes in this genus. We are also interested in utilizing karyological
characteristics (chromosome number and morphology) for future comparative
studies in the phylogenetic systematics of the Fissurellidae.

Poster Session

Conotoxin Diversity among Populations of Conus ebraeus

Thomas F. Duda, Jr.
Calle del Campesino #14, Colonia Obrero Campesina, Xalapa, Veracruz, C.P. 91020, Mexico,
tfduda@yahoo.com

Conus ebraeus is one of the most widely distributed species of the genus Conus,
with a range encompassing tropical regions of the Indian and Pacific Oceans.
Moreover, C. ebraeus shows slight differences in diet among populations. Analyses
of conotoxin mRNA transcripts of C. ebraeus demonstrate that this species does not
express orthologous counterparts of loci expressed by a close relative, C.
abbreviatus. These studies also reveal that allelic diversity of a conotoxin locus,
locus El, is quite high and that diversifying selection has operated among these
alleles. Comparisons of expressed conotoxin transcripts among populations of C.
ebraeus from Okinawa, Guam, Samoa, Hawai’i and Panama show that allele
frequencies of conotoxin locus El differ among populations and that a second locus,
E2, is differentially expressed among both populations and individuals. These
findings suggest that differences in conotoxin allele frequencies among populations,
strong diversifying selection operating among alleles of conotoxin loci and
differential expression of conotoxin loci among species, populations and individuals
are three additional factors that contribute to differences in venom composition of
Conus.

Symposium | — Diversification In The Sea
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Invasion Success of New Zealand Potamopyrgus: Genetic and Life-history
Variation in a Clonal Invader

Mark F. Dybdahl
School of Biological Sciences, Washington State University, Pullman, WA 99164, USA,
dybdahl@wsu.edu

The New Zealand freshwater snail Potamopyrgus antipodarum has been
introduced widely (UK, Europe, Australia, Japan, and the US). In the endemic range,
it is dioecious but females are either obligately sexual or clonal. However,
introduced populations are clonal. In general, the probability of successful invasion
spread should be enhanced by evolutionary or phenotypic responses to conditions in
introduced ranges. I studied the worldwide invasion pathways, and the genetic
(clonal) and life-history diversity of western US populations to determine whether
this clonal invader can successfully spread in diverse ecological conditions. Source-
recipient relationships of snail samples from worldwide populations were traced
using allozyme allelic and genotypic variation. Multiple invasion pathways of
different origin suggest that a single general-purpose clone is not responsible for the
worldwide spread. However, similar to UK and European populations, western and
eastern US populations are monoclonal; only Australian populations were diverse. It
is surprising that single P. antipodarum clones, which typically exhibit narrow
niches and little plasticity in its native range, have colonized diverse habitats. To
examine genetic variation or plasticity for life-history traits among western US
populations (OR, ID, MT), we conducted a common garden experiment at three
temperatures. There was strong phenotypic plasticity for fitness components, but
overall fitness showed a moderate response to temperature variation. In addition,
several fitness components and their reaction norms differed significantly among the
clonal lines both within and between populations, indicating genetic variation. This
monoclonal invader apparently exhibits the capacity for widespread invasion, despite
limited genetic variation.

Symposium Il — Non-Marine Alien Mollusks

Physa mexicana, (Philippi,1844): Review of the Literature

Rafael Familiar
Colegio de Ciencias y Humanidades, Plantel Naucalpan, Universidad Nacional Autonoma de
Mexico, Calzada de los Remedios #10, Col. Bosque los Remedios, Naucalpan, Edo, Mexico
53400, Mexico, rafaclfamiliar@hotmail.com

The genus Physa was described for the first time by Draparnaud (1801). It is
characterized by one pair of tentacles with the eyes at the base. The shell is sinistral,
either oval or oblong, thin and polished. The spire is acute and has 3-5 whorls; the
aperture is oval, anteriorly rounded with an inner lip spread over the last whorl that is
simple in front, while the outer lip is acute.

The first report of Physa mexicana was made by Philippi in 1844. The shell is
imperforate, oval, inflated, light horn color, thin, dull and not shining, very finely
wrinkled; the apical whorls occupy one-fourth of the full length, the mouth is wide
with the columella folds broadly expanded.
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Subsequent publications on Physa mexicana are controversial regarding the
number of different species and the phylogenetical status within the family Physidae.
These descriptions have all been focused on the shells with a morphological
approach; anatomical, biochemical and molecular analyses are lacking. These studies
should be performed in order to establish the taxonomy of this species accurately.

Poster Session

Paleo-environment and Age of the Seguin Formation of Texas:
A Mollusk Interpretation

Christopher L. Garvie
Texas Memorial Museum, 2400 Trinity Street, Austin, Texas 78712, USA, cgarvie@ccms.net

Field investigations revealed several richly fossiliferous localities of the Solomon
Creek member in the Seguin formation. More than 52 genera and 100 species are
recognized; prior to this study only about 40 species were described. The fauna
includes genera Colwellia, Protosurcula, and Sycostoma, taxa that have not
previously been recognized before the Claiborne in the Gulf Coast. Also recognized
is a species allied to Melanoides that is new to the Gulf Coast Paleogene. The fauna
is indicative of a shallow-water littoral environment. Relatively few fossil marine
mollusks are known from Texas between the Midway and middle Eocene Claiborne
groups, so the discovery of this diverse fauna will enable evolutionary lineages to be
determined with more confidence than at present. The age of the Seguin formation
has been in dispute, being placed both in the Midway (Paleocene) and in the Wilcox
(lower Eocene) groups. The mollusks from the Solomon Creek member more closely
resemble those of the Wilcox group.

Poster Session

Isolated Populations of Chondrina megacheilos, a Rock-dwelling Landsnail
in the Alps

Jochen Gerber
Department of Zoology (Invertebrates), Field Museum of Natural History, 1400 South Lake
Shore Drive, Chicago, Illinois 60605-2496, USA, jgerber@fieldmuseum.org

The pupilloid land gastropods of the genus Chondrina have a wide distribution in
mountain areas of the western Palearctic where they live on calcareous rocks,
feeding on endolithic algae. Chondrina megacheilos has a continuous distribution
area over much of the central part of the southern Alps where several subspecies are
currently recognized, and a disjunct area in the Southwestern Alps which harbors
another endemic subspecies. Recently, three isolated populations of Ch. megacheilos
have been described from the Central and Northern Alps.

The three isolated populations are compared with one another and with the
Southern Alpine subspecies of Ch. megacheilos. Their possible origins and
implications for zoogeography, taxonomy and conservation are discussed.

Contributed Session | — Focus on Land Snails
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Internationalization of Nudibranch PEET: Slime Trails Around the Globe

Terrence M. Gosliner
California Academy of Sciences, Golden Gate Park, San Francisco, CA 94118, USA,
tgosliner@calacademy.org

The nudibranch PEET has been international from its inception. Post-docs and
trainees for the project are from Spain, Colombia, France, Haiti and Costa Rica.
Participants collaborate with established international programs to conduct fieldwork
in developing nations that have a need for biodiversity surveys. These regions were
also chosen since they meet the goals of the PEET project and were located in areas
of high nudibranch species diversity and represent areas in need of basic systematic
research. Fieldwork in the Philippines was in collaboration with the Bureau of
Fisheries and Aquatic Resources (BFAR). PEET participants met their Filipino
colleagues at BFAR. Members of BFAR staff participated in fieldwork at study sites.
One member of the BFAR staff came to San Francisco to gain additional systematic
training. The second international collaboration has been with the Instituto Nacional
de Biodiversidad (INBio) in Costa Rica. One of the trainees on the PEET grant is
also a curator at INBio. She received her Masters at San Francisco State during the
PEET project. Field studies were also jointly conducted by INBIO, CAS and Natural
History Museum of Los Angeles County staff during two trips to Costa Rica. These
collecting trips focused on Costa Rican conservation areas where systematic and
biogeographical data are most urgently needed. A National Science Foundation
Informal Science Education supplement supported the production of materials
focusing on the training of the two Latina trainees and the collaboration with INBio.
These will ultimately result in web, cdrom and museum exhibition educational
resources.

Special Session | - PEET Meets Molluscan Taxonomy

The MUSSEL Project: Recent Global Diversity of the Freshwater Mussels
(Bivalvia: Unionoida)

Daniel L. Graf' & Kevin S. Cummings2
"The Academy of Natural Sciences, Philadelphia, PA 19103, USA, graf@acnatsci.org;
[linois Natural History Survey, Champaign, Illinois 61820, USA

Freshwater mussels are not only interesting evolutionarily, given their Mesozoic
origin, cosmopolitan distribution, complex parasitic life histories and exceptional
process of cytoplasmic inheritance— they are also globally imperiled and the focus
of much conservation interest. To understand and minimally explain this diversity, it
is necessary to at least be able to describe it. While modern treatments of the higher
taxonomy of the Unionoida have tended to rely upon hypothesis-testing (i.e.,
cladistics), the current consensus of species- and genus-level global mussel diversity
is dependent upon the authoritarian revisions of previous generations.

A few workers of the 20™ century— C.T. Simpson, F. Haas, J. Thiele, H. Modell
and Ya.l. Starobogatov— provided global syntheses of freshwater mussel diversity,
but only Simpson and Haas dealt at the species level; Thiele, Modell and
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Starobogatov restricted themselves to genera. The tendency for mussel systematists
to treat geographical regions rather than clades has led to several local revisions of
parts of these already-conflicting global treatments. The resulting consensus is a
jury-rigged system of often incongruent taxonomies.

The MUSSEL Project (http://clade.acnatsci.org/mussel) is a collaboration,
inaugurated in 2002, dedicated to pulling together these disjunct and dispersed data
on unionoid taxonomy. The thrust of our efforts to-date have focused on assembling
a database of the more than 4800 available names, < 20% of which are valid. We
will present the results of our work to-date, including a brief description of the
database we have developed for this purpose.

Special Session Il — J.B. Burch — His Students Speak

Genetic Variation of Barbatia candida (Arcidae; Bivalvia) Populations
from Oil Exploration Platforms in the Gulf of Mexico

Christopher S. Gregg', David W. Foltz', & Laurie C. Anderson’
1Department of Biological Sciences, Louisiana State University, Baton Rouge, LA 70803,
USA, cgregg2@lsu.edu; “Department of Geology & Geophysics, Louisiana State University,
Baton Rouge, LA 70803, USA

To date, there have been few studies investigating the genetic diversity of the
fouling organisms inhabiting oil platforms. The purpose of the present study was to
examine the genetic variability of the bivalve Barbatia candida, which lives attached
to oil exploration platforms in the Gulf of Mexico. A total of five platforms were
sampled including three in 2001 and two in 2002. The platforms were located along
a transect running from inshore at a depth of 15 m to offshore at a depth of 61 m. We
examined the variability in the mitochondrial cytochrome c oxidase subunit I (COX
I) gene in B. candida. Frequencies of different COX I restriction profiles within and
among platforms were used to determine the population structure by an Analysis of
Molecular Variance (AMOVA). The restriction fragment length analysis revealed
the presence of three haplotypes at the five platforms. No significant population
structure was detected using AMOVA (Fst = -0.024; p>0.90) with essentially all the
variation found among individuals within platforms compared to between platforms.
Bivalves in the family Arcidae disperse by means of planktotrophic larvae that may
remain in the plankton for up to one to two weeks. Given the closeness of the
platforms, it is not surprising that gene flow among them is sufficient to homogenize
the populations.

Symposium | — Diversification In The Sea
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Evaluating Life History Patterns in the Brooding Freshwater Pea-clam Pisidium
(Bivalvia: Sphaeriidae)

Robert P. Guralnick
CU Museum and EPO Biology, University of Colorado, Boulder, CO 80309-0265, USA,
Robert.Guralnick@colorado.edu

The life-history of the genus Pisidium (the pea-clams) has been one of the best
studied of all freshwater molluscs partly because they synchronously brood their
young and thus reproductive state is easy to determine from collections of adults.
Here 1 examine life-history trade-offs, morphological constraints on reproductive
effort, brood production rate differences and trematode infection rate differences in
different habitats in the pea-clam, Pisidium. My results challenge previous ideas
about life-history tradeoffs in the pea-clams and are as follows: 1. There is a trade-
off between offspring number and size - larger embryos are found in smaller clutches
when controlling for adult body size; 2. Total embryo area is highly correlated to
total gill area, but the measured maximum total area of embryos relative to gill area
is rarely achieved; 3. Creeks, ponds, springs and sloughs appear to have higher
relative per-clutch brood production than lakes in the best-sampled taxon P.
casertanum; 4. Trematode infection rates are lower in wetland versus lake, creek or
spring environments and larger Pisidium species and individuals are more at risk for
infection than smaller species or individuals. Taken together, this work provides a
baseline for understanding trade-offs in life-history in this group and the potential
fitness consequences.

Contributed Session IV — General Papers

Freshwater Ecological Diversity and Species Discrimination in the Uppermost
Cretaceous Hell Creek Formation, Montana, USA

Joseph H. Hartman'” & Marron Bingle'
'Department of Geology and Geological Engineering (*Energy & Environmental Research
Center) University of North Dakota, Grand Forks, ND 58202, USA,
joseph_hartman@und.nodak.edu

The uppermost Cretaceous Hell Creek Formation of Montana is famous for its
dinosaurs, but less well known for its relatively well-preserved and species-rich
freshwater molluscan fauna. The mussels are apparently the most abundant and
diverse component preserved typically in fluvial channel and crevasse splay deposits.
We are currently revising the character traits used to diagnose species and the criteria
for their assignment to modern and fossil genera. The present Hell Creek genera
(number of species) of the Unionidae include Plesielliptio (4+), Plethobasus (2),
Pleurobema (1), Proparreysia (12), Quadrula (1), Rhabdotophorus (2), cf.
Strophitus (1), and other undescribed unionid taxa. From an initial evaluation of
species records from 120+ localities, there is a nonrandom association of taxa
suggesting specific molluscan associations, whose community structure is largely
being lost through bed load acquisition and subsequent deposition and shell
accumulation. Recent discoveries of rare, undescribed Iridiniidae (2), Pisidium (1+)
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and Sphaerium (1+) (Sphaeriidae), “Hydrobia” (4) (Hydrobiidae), Acroloxus (1)
(Acroloxidae), and Physa (2?) and Aplexa (1) (Physidae) clearly indicate the
presence of larger, quiet-water habitats suitable for the development of more
complex lacustrine associations. The restricted distribution of larger freshwater
snails Viviparus and Campeloma (4) (Viviparidae), Lioplacodes (3?7) (Pleuroceridae),
and other undiagnosed snails also indicate the potential reworking and
overinterpretation of fluvial habitat space in the Hell Creek Formation. The
terrestrial molluscan record is only tantalizingly suggested by isolated occurrences of
Cerion (1) and another undescribed taxon. This work was supported through a
cooperative agreement with the EERC and the U.S. Department of Energy.

Poster Session

Preliminary Assessment of India’s Uppermost Cretaceous Intertrappean
Molluscan Assemblage and Its Potential Biogeographic Significance

Joseph H. Hartman & Joseph Preusser
Department of Geology and Geological Engineering, University of North Dakota, Grand
Forks, ND 58202, USA, joseph_hartman@und.nodak.edu

The uppermost Cretaceous intertrappean nonmarine, marginal marine, and marine
mollusks of peninsular India were first described briefly by James Sowerby and in
some detail by Stephen Hislop in the mid-1800s. The collections now reposited in
good order in the (British) Museum of Natural History have received little taxonomic
or other consideration in Indian research given the greater emphasis on vertebrates,
plants, and invertebrate microfossils. Beyond numerous taxonomic reassignments,
preliminary research has identified intriguing questions with potentially significant
consequences. This includes the observation that the Deccan end-Cretaceous (last
~500 Ka) freshwater molluscan fauna of largely caenogastropods, pulmonates, and
unionids does not appear to be represented in the earlier Mesozoic record of India
prior to the Lameta Formation or Deccan volcanism. The fauna thus appears or can
be best documented in some considerable diversity in a relatively very brief span of
time (e.g., ~2-m-thick Takli Formation, an early intertrappean sedimentary unit in
the State of Maharashtra). Presently, it is not possible to document the faunal
horizons of the 19 or so localities known within the trap sequence. Even without this
control, however, potential significance of the molluscan fauna is in its implications
in interpreting 1) an early Indian—Eurasian plate interaction (collision), 2) a possible
rapid in situ evolution of a diverse molluscan fauna (<1 Ma from origination to
demise?), 3) the timing of biogeographic connections between Gondwanan and
Eurasian landmasses, and 4) the influence of Deccan volcanism on habitat stability,
climate change, and species extinctions.

Poster Session
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Conservation Assessments for Lasmigona compressa (Lea, 1829), Lasmigona
costata (Rafinesque, 1820), Ligumia recta (Lamarck, 1819), and Venustaconcha
ellipsiformis (Conrad, 1836) in National Forests in Michigan, Minnesota,
and Wisconsin

Marian E. Havlik
La Crosse, Wisconsin 54601-4969, USA, havlikme@aol.com

Lasmigona compressa, L. costata, Ligumia recta, and Venustaconcha
ellipsiformis (Unionidae) are currently designated as Forester Sensitive Species in
the Chippewa and Superior National Forests, Minnesota (7 counties), Chequamegon-
Nicolet National Forest, Wisconsin (11 counties); Ottawa and Hiawatha National
Forests in Upper Michigan (11 counties), and the Huron-Manistee National Forest,
Lower Michigan (12 counties). Some of these unionid species are known to live, or
have lived, within these Forests. An extensive literature review, museum visits, and
interviews with Forest personnel were done to prepare a Conservation Strategy, and
to suggest management actions to conserve each of these species. Sometimes one or
more of these species were in a single river within a Forest, but their relative
abundance and distribution usually differed widely in various river systems. In some
areas these species were represented by chalky shells only. Maps were prepared for
each species showing all known locations of each species, by county, in each state.
L. compressa is known from 56 of 83 Michigan counties, 41 of 72 Wisconsin
counties, and 28 of 87 Minnesota counties. V. ellipsiformis had the widest
distribution in Michigan (32 counties), but was only recorded from 17 Wisconsin and
9 Minnesota counties. L. costata occurred in 48 Wisconsin counties, 47 Michigan
counties and 37 Minnesota counties. L. recta were recorded from 48 Wisconsin
counties, 37 Minnesota counties, and over 18 Michigan counties. Known host fish
species for these four mussel species were also evaluated for their presence in the
individual forests in the three states.

Contributed Session Il — Freshwater Papers

Phylogeography and Evolution of the Florida Crown Conch
(Melongena corona)

Kenneth A. Hayes
University of South Florida, Dept. of Biology SCA 110, 4202 E. Fowler Ave., Tampa, FL.
33620, USA, khayes2@chuma.cas.usf.edu

Snails of the Melongena corona species group are predatory marine gastropods
that inhabit sheltered, typically estuarine, embayments from Little Lagoon Alabama
in the west to Matanzas Inlet on the east coast of Florida. Current taxonomic
designations for the group are based predominantly on shell shape, color, spination,
and geographic distribution. Shell morphology in gastropods, however, has been
shown to be phenotypically plastic and readily affected by changes in environmental
conditions (e.g. temperature, salinity, wave action, predation, diet, etc.).
Extraordinary phenotypic plasticity within this group makes it difficult to clarify the
relationships within and among populations of Melongena using only shell
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morphology. Additionally, Melongena is a case where populations of a highly
philopatric species lives in discrete habitats separated by uninhabitable areas. Under
this scenario, it is possible for large numbers of genetically distinct but ecologically
similar populations to develop, and conceivably become reproductively isolated. To
better evaluate the phylogenetic relationships within this group fragments of the 16s
and COI mtDNA genes have been sequenced and compared from all species within
the genus. Furthermore, eight microsatellite loci have been developed and
approximately 500 individuals genotyped. Hypotheses regarding the interpretation of
present-day distribution patterns, past and present population parameters and the
relationships within the species complex will be discussed.

Symposium | — Diversification In The Sea; Competing for a Student Award

Sperm-Morulae, Spermatozoa, and Spermatozeugmata of Bivalvia: Unionoida

William H. Heard
Department of Biological Science, Florida State University, Tallahassee, Florida 32306-1100,
USA, heard@bio.fsu.edu

Most unionoidans are dioecious. The eggs are fertilized in the suprabranchial
canals, and embryonic and larval development occurs in two or in all four
demibranchs. One or more broods are produced each year of maturity. Most species
produce glochidial larvae that temporarily (one month) parasitize the gills of aquatic
vertebrates (mostly fishes), after which they are free-living for several years.
Unionoideans exhibit seasonal testicular activity in sequence: male vitellogenesis in
acinar cells (as in ovarian tissue); division of acinar cell nuclei, with their formation
of structures identical with true spermatozoa; typical spermatogenesis giving rise to
euspermatozoa that fertilize eggs; formation of spheres (spermatozeugmata) with
numerous sperm embedded in the periphery; and a spent phase in which testicular
tissue cannot be distinguished from spent ovarian tissue. Why does testicular tissue
have vitellogenesis? What is the function of the “sperm” that arise from sperm-
morulae? What is the function of spermatozeugmata, which appear to disintegrate
soon after their discharge? Is each phase of testicular activity regulated by
neurosecretions (neurotransmitters and neurohormones)?

Special Session Il — J.B. Burch — His Students Speak

Molecular Evolution of Gastropod Gamete Recognition Proteins

Michael E. Hellberg
Department of Biological Sciences, Louisiana State University, Baton Rouge, LA 70803,
USA, mhellbe@lsu.edu

In free-spawning marine gastropods, a protein released from the sperm (lysin)
and its complement borne on the surface of the egg (VERL, the Vitelline Envelope
Receptor for Lysin) determine whether fertilization occurs. The species-specificity of
these gamete recognition proteins has been demonstrated in vitro. Interspecific
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comparisons of the cDNA sequences encoding lysin reveal that it diverges at
extraordinarily high rates (with rates of amino acid altering substitutions exceeding
2.5% per million years, faster than silent substitutions in mitochondrial DNA), and
that positive selection promotes this divergence over the full length of the protein. In
contrast, significant portions of VERL are highly conserved, even aligning to egg
membrane proteins in vertebrates. Instead, interspecific variation in VERL occurs
primarily among repeated elements, which evolve by concerted evolution. The size
of these elements varies markedly between VERL from Haliotis and from Tegula.
Several mechanisms may play a role in the interspecific divergence of gamete
recognition proteins, including reinforcement, sexual antagonism, and gene
duplication. Patterns of intraspecific variation in lysin, VERL, and their paralogs
may permit evaluation of the significance of these mechanisms and whether gamete
recognition proteins have played a role in speciation.

Symposium | — Diversification In The Sea

DNA Sequences of Springsnails Provide a New Perspective on Biogeographic
History of the Snake River Region

Robert Hershler', Hsiu-Ping Liu® & Terrence J. Frest’
1Department of Systematic Biology, Smithsonian Institution, P. O. Box 37012, NHB W-305,
MRC 163, Washington, D.C. 20013-7012, USA, hershler.robert@nmnh.si.edu; 2Department
of Biological Sciences, University of Denver, Denver, CO 80208, USA; 3Deixis Consultants,
2517 NE 65" Street, Seattle, WA 98115-7125, USA

In a series of seminal papers Dwight Taylor used the distributions of fossil and
Recent molluscan taxa as tools to infer the histories of western North American
drainages. One of the most popular of these scenarios focused on the paleohydrology
of adjacent portions of California, Idaho, and Oregon prior to the draining of Lake
Idaho, cutting of Hells Canyon, and integration of the Snake and Columbia Rivers.
The methodology employed by Taylor was constrained in important ways by
taxonomic difficulties, inherent limitations of the fossil record, and the absence of a
rigorously proposed phylogenetic framework to support inferred relationships. We
analyzed DNA sequences of one of the principal groups used to construct this
hypothesis (springsnails of the genus Pyrgulopsis) in order to test Taylor’s scenario
and to provide an additional perspective on the history of drainage in this region,
which continues to be a subject of study and debate from both the biological and
geological perspectives. Our results partly support the paleodrainage patterns
inferred by Taylor, but also suggest other prior relationships among hydrographic
areas. Our findings also imply a substantially different time frame for regional shifts
in drainage than that proposed by Taylor and other investigators.

Contributed Session |
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Gender-associated Mitochondrial DNA Lineages in Unionoid Systematics
or How DUI Facilitated an Academic Career

Walter R. Hoeh
Department of Biological Sciences, Kent State University, Kent, OH 44242, USA,
whoeh@kent.edu

Mytiloid, unionoid, and veneroid bivalves possess an unusual form of
mitochondrial DNA (mtDNA) polymorphism in which females possess a single
mtDNA type while males have their mother’s type in somatic tissues and their
father’s type in spermatogenic tissue. This gender-associated tissue distribution is
consistent with mtDNA transmission routes wherein females pass on their mtDNA to
both sons and daughters while males pass on their spermatozoa-associated mtDNA
to only sons. This general phenomenon has been termed doubly uniparental
inheritance of mtDNA (DUI). Unlike the situation in mytiloids and veneroids, the
system in unionoid bivalves has been operating with relatively high fidelity for more
than 200 m.y. such that two very distinct uniparental mtDNA lineages, called F
(female transmitted) and M (male transmitted), are found in this group. The
inference of high fidelity derives largely from phylogenetic investigations that
produced separate F- and M-based estimates of unionoid evolutionary history that
were highly congruent. The possession of two independently transmitted mtDNA
lineages is a distinct advantage for both phylogenetic and alpha taxonomic
investigations within the Unionoida. Unlike situations involving standard maternal
inheritance of mtDNA, DUI allows for the independent testing of both evolutionary
relationship and species determination hypotheses using mitochondrial markers
alone. Simultaneous (total evidence) analyses of F and M mtDNA sequences,
conditional upon congruence affirmation, can essentially double the amount of
molecular characters available for phylogenetic hypothesis evaluation.

Special Session Il — J.B. Burch — His Students Speak

Designing Conservation Strategies for Terrestrial Gastropods
in Pacific Northwest Forests

Paul A. Hohenlohe
Bureau of Land Management/USDA Forest Service, Corvallis, OR 97331, USA,
phohenlohe@fs.fed.us

Twenty-three terrestrial gastropod species of the Pacific Northwest U.S. currently
receive protection under the Northwest Forest Plan, which guides management on
eight million hectares of federal land in Washington, Oregon, and California. The
ecology of these species remains poorly known. I propose a conservation strategy
that may be applied to these and other gastropod taxa in managed forest habitats. At
the smallest scale (meters to tens of meters), high-quality habitat provides the refugia
necessary for critical parts of the animals’ life history, including hibernation,
estivation, and breeding. At the medium scale (hundreds of meters), habitat provides
for foraging, daily resting sites, and active dispersal among refugia within a few
generations. At the largest scale (up to the range of the species), genetic and
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morphological diversity is conserved by maintaining distinct populations and the
range of habitats that they cover. Dispersal among distinct populations is expected to
be mostly passive. This largest scale allows this strategy to be applied to higher
taxonomic levels, such as genera, when species-level taxonomy is unresolved but
diversity is structured spatially. Sizes of the three spatial scales, important habitat
features to be maintained, and other aspects of the strategy may be tailored to
particular taxa and regions.

Contributed Session | — Focus on Land Snails

Distribution of Aplacophorans around Iceland from BIOICE Material

Dmitry L. Ivanov', Amélie H. Scheltema®, & Christoffer Schander’
1Zoological Museum, Bolshaya Nikitskaya str. 6, Moscow 103009, Russia,
ivanovdl@zmmu.msu.ru; *Woods Hole Oceanographic Institution, Woods Hole, MA 02543
USA; *University of Géteborg, Department of Zoology, Box 463, SE-413 90 Goteborg,
Sweden

Collections made of the benthic invertebrates in the Exclusive Economic Zone
(EEC) of Iceland from 1991 through 1994 under the rubric BIOICE (benthic
invertebrates of Icelandic waters) recovered thousands of Aplacophora from one-
third of 946 stations taken from shelf to bathyal depths, both neomenioids
(Neomeniomorpha or Solenogastres) and chaetoderms (Chaetodermomorpha or
Caudofoveata). The rich material of chaetoderms comprise 1621 specimens from 83
stations. The known chaetoderm species are Scutopus robustus Salvini-Plawen,
Prochaetoderma yongei Scheltema, Spathoderma clenchi Scheltema, Spathoderma
alleni Scheltema & Ivanov, Falcidens sagittiferus Salvini-Plawen, and Falcidens
thorensis Salvini-Plawen. The BIOICE material contains new records for these
species and extends our knowledge of their geographic ranges. All were taken from
the southern and southwestern sectors of the EEC; those chaetoderms from the
northern sectors remain to be described. The ranges of two species considered to be
amphi-Atlantic, P. yongei and S. clenchi, are confirmed by their presence in southern
Icelandic waters. The Iceland shelf is apparently the westernmost extent of three
species, Sc. robustus, Sp. alleni, and F. sagittiferus, first described from European
waters. The sixth species, F. thorensis, is known only from the north-central
Atlantic: west of Greenland and south of Iceland. Chaetoderma nitidulum of authors
has been reported from Iceland. However, examination of new material from the
North Sea, off the Norwegian coast, fjords of Sweden, and Skagerrak/Kattegat has
proven this species to be a complex of several very similar species in two or three
genera that remain to be clarified.

Poster Session
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PEET and the Monographic Process: Examples from
Chromodorid Nudibranchs

Rebecca F. Johnson
Department of Invertebrate Zoology, California Academy of Sciences Golden Gate Park, San
Francisco, CA, 94118, USA; Department of Ecology and Evolutionary Biology, University of
California Santa Cruz, CA 95064, USA, rjohnson@calacademy.org

Projects funded by the National Science Foundation (NSF) special competition in
systematic biology, Partnerships for Enhancing Expertise in Taxonomy (PEET) must
execute ‘a plan of research for taxonomic revision or monograph, with emphasis to
be given to organisms that are little studied or to groups in which taxonomic
expertise is limited or vanishing (microbes, protists, fungi, and invertebrates).’
Taxonomic monographs historically include: species descriptions and diagnoses,
geographic distributions, review of the literature, photographs, illustrations and
sometimes identification keys. Modern monographs may include phylogenetic
hypotheses and molecular data, as well. As mentioned in the description above, the
PEET program’s first goal is improving understanding of poorly known groups of
organisms. Toward this goal the monographic process accesses the current state of
knowledge of a given group, revisits historical data on the group and adds new
information once the appropriate context is developed. This process is invaluable in
filling in the gaps in our knowledge of the world’s biodiversity. It is also the best
method of training future systematists, the second main goal of PEET. Making all of
this information available in print and electronically allows easy access to
information that was previously only available to specialists (the third goal of the
PEET program). I will detail my experiences working on the monographs of two
different groups of chromodorid nudibranchs.

Special Session | - PEET Meets Molluscan Taxonomy; Competing for a Student Award

Historical Phylogeny of an Almost Extirpated Malacofauna: Tahitian Partula

Younghun Jung, John B. Burch, Tachwan Lee, Gene K. Lindsay
& Diarmaid O Foighil
Museum of Zoology, University of Michigan, Ann Arbor, MI 48109, USA,
jungyh@umich.edu

In 1970, J.B. Burch performed a comprehensive survey of endemic Tahitian
partulid land snails. Five years later, the alien predator Euglandina rosea was
introduced to this oceanic island in a spectacularly inept attempt at biological
control. The large bulk of the populations sampled in 1970 are now extirpated,
although some nominal species were rescued and have survived as captive
populations in zoos. We aim to generate a molecular phylogeny, based on
mitochondrial and nuclear genes, for this largely vanished fauna. The scientific
appeal lies in the detailed insight the samples could yield into speciation processes of
Tahitian Partula lineages. It is also conceivable that our results may have practical
value for conservation and rehabilitation efforts by allowing the placement of the
remnant genetic diversity into its proper context: that of the previously intact fauna.
Early results are consistent with multiple colonizations of Tahiti by Partula lineages
and indicate that some Tahitian tip clades exhibit more geographic than nominal
taxonomic cohesion, a result that has important consequences to our understanding
of the underlying phylogenetic relationships of this fauna.

Contributed Session | — Focus on Land Snails
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The Response of Biomphalaria glabrata to Exposure to Echinostoma paraensei
as Revealed by Suppressive Subtractive Hybridization, and Recovery
of a Snail Manganese Superoxide Dismutase Gene

Younghun Jung', Thomas S. Nowak?, Si Ming Zhang®, Coen M. Adema’,
& Eric S. Loker?
"Museum of Zoology, University of Michigan, Ann Arbor, MI 48109, USA,
jungyh@umich.edu; “Department of Biology, University of New Mexico, Albuquerque, New
Mexico, USA 87131

The response of M-line Biomphalaria glabrata at two days post-exposure to the
digenetic trematode Echinostoma paraensei was assessed with the technique of
suppression subtractive hybridization (SSH) using unexposed M-line snails as
controls. A total of 58 cDNAs (averaging 400 nucleotides in length) representing
mRNAs that were differentially expressed in parasite-exposed snails were cloned
and sequenced, 47 of which were unique. A total of 29 of the unique sequences had
no significant matches in the database, but included among the remaining sequences
were two that encoded two different FREPs (fibrinogen-related proteins), FREPs 2
and 4. Also recovered was a cDNA with homology to manganese superoxide
dismutase (MnSOD). This was used to obtain a complete cDNA for MnSOD from an
M-line B. glabrata cDNA library. The cDNA had an open reading frame of 660 bp
and a 3' untranslated region, and its deduced amino acid sequence had high
homology to previously reported MnSODs from other organisms. Upregulation of
MnSOD in B. glabrata following exposure to E. paraensei was confirmed by
Northern blotting. The sequence of the MnSOD gene from the Salvador strain of B.
glabrata, noted for its resistance to Schistosoma mansoni, was identical to that of S.
mansoni -susceptible snails of the M-line strain.

Special Session Il — J.B. Burch — His Students Speak

Preliminary Phylogeny of the Venerinae (Mollusca, Bivalvia)

Isabella Kappner
Department of Biological Sciences, University of Illinois at Chicago, and Department of
Zoology (Invertebrates), Field Museum of Natural History, 1400 S. Lake Shore Drive,
Chicago, IL 60605, USA, ikappner@fieldmuseum.org

The subfamily Venerinae belongs to the family Veneridae Rafinesque, 1815
(Bivalvia: Heterodonta), is diverse, commercially important, and cosmopolitan.
Surprisingly, its phylogeny and systematics remain poorly understood. The
subfamily Venerinae currently comprises nine extant and four fossil genera with
more than 140 nominal extant and fossil species. In recent literature the nominal
subfamilies Venerinae and Chioninae have been synonymized, but to date no
phylogenetic analyses were carried out to support this hypothesis. A first phylogeny
of the Venerinae/Chioninae based on preliminary morphological and other data will
be presented. Sponsored by NSF-PEET DEB-9978119.

Special Session | - PEET Meets Molluscan Taxonomy
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Frederick Stearns: Medicine, Music and Molluscs

Alan J. Kohn
Department of Biology, University of Washington, Seattle, WA 98195, USA,
kohn@u.washington.edu

The distinguished 19" Century Michigander Frederick Stearns (1831-1907) is
better known as an entrepreneur and collector of musical instruments and Asian art
than for his malacological efforts, but the latter were substantial. Stearns, a
successful Detroit businessman, founded the nation’s first pharmaceutical
manufacturing company in 1855. He donated his collection of 940 musical
instruments (now containing more than 2,200) in 1899 to the University of
Michigan. Upon retirement in 1887, he traveled to Asia, where he collected 16,000
Japanese and Korean art objects. He donated these to the Detroit Museum of Art,
which he had earlier helped to finance. In Japan he became interested in shells, made
thorough collections, and then worked closely with H.A. Pilsbry of the Academy of
Natural Sciences of Philadelphia. Pilsbry’s 1892 book ‘Marine Mollusks of Japan’ is
based on the Stearns collection, which he also donated to the Detroit Museum.
Comprising about 15,000 lots of Japanese shells, about 85% of which are marine, the
collection has been in the Field Museum of Natural History in Chicago since 1958. 1
will discuss the collection and my somewhat remote connection to Stearns.

Contributed Session IV — General Papers

Does a Cryptic Sibling Species Lurk within Conus ebraeus?

Alan J. Kohn' & Thomas F. Duda, Jr?
'Department of Biology, University of Washington, Seattle, WA 98195, USA,
kohn@u.washington.edu; *Calle del Campesino #14, Colonia Obrero Campesina, Xalapa;
Veracruz, C.P. 91020, Mexico

Conus ebraeus, the most widely distributed species in its genus, extends from the
Red Sea throughout the Indo-Pacific region, and across the East Pacific Barrier to
Central America. Nevertheless, current studies suggest genetic uniformity
throughout its range (average 16S rDNA sequence differences 0.2%). Some
specimens apparently of C. ebraeus from Okinawa were observed to diverge
markedly, however (mean sequence difference 3.6%), a level commonly associated
with different but congeneric species. This suggested a distinct sympatric species
present among specimens with shells that may be indistinguishable from C. ebraeus.
Radular tooth morphology of the putative sibling species differed markedly from C.
ebraeus. The tooth of the former is much larger relative to shell size and has a barb
and row of denticles lacking in C. ebraeus. These features conform to C. judaeus
Bergh, 1895 from Philippines, originally distinguished from C. ebraeus solely on
radular characters. We conclude that C. judaeus is a valid species. We have begun to
determine the geographic distribution of C. judaeus and to quantify radular tooth and
ecological differences between the two species. To date, we have found C. judaeus
only in Okinawa and Seychelles, sympatrically with C. ebraeus in both places. All
specimens examined genetically and morphologically from Panama, Hawaii, Samoa,
Marshall Islands, Papua New Guinea, and Chagos Islands were C. ebracus. The diets
in nature of the two species differ in both Okinawa and Seychelles; both prey
exclusively on polychaetes, but C. ebraeus eats mainly nereids and eunicids, while
C. judaeus eats mainly capitellids.

Symposium | — Diversification In The Sea
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Phylogenetic Structure of the Sphaeriinae, a Global Clade of Freshwater
Bivalve Molluscs, Inferred from Morphology and DNA Sequence Data

Taehwan Lee
Museum of Zoology and Department of Ecology and Evolutionary Biology, University of
Michigan, Ann Arbor, MI 48109, USA. tachwanl@umich.edu

The Sphaeriidae represent one of the primary molluscan radiations into
freshwater environments. I have compiled morphological evidence together with
molecular sequences in order to test a number of phylogenetic hypotheses proposed
for the Sphaeriinae, a cosmopolitan sphaeriid subfamily. Although a well supported
generic-level relationship was recovered, phylogenetic analyses of a morphological
dataset were not able to provide further infra-generic level relationships due mainly
to the lack of informative characters. Separate as well as combined analyses of
molecular datasets (nuclear ITS-1 and mitochondrial 16S gene fragments) all
recovered a paraphyletic Pisidium and a derived clade of asynchronous brooding
Sphaerium/Musculium taxa. Analyses of combined data yielded largely congruent
and well-resolved topologies, and robustly supported clades were utilized to revise
current sphaeriine taxonomy. Instead of the traditionally accepted three cosmopolitan
genera, Pisidium s. lat., Musculium, and Sphaerium, five major monophyletic
lineages, Afropisidium, Odhneripisidium, Pisidium, Cyclocalyx and Sphaerium, were
recognized at the generic level. In addition, a number of subgeneric level groups
were recovered in Sphaerium: Herringtonium, Sphaerium s. str., Sphaerinova,
Amesoda, and Musculium, together with one unassigned species, S. transversum.

Special Session Il — J.B. Burch — His Students Speak

Genetic Structuring of Caribbean Brachidontes

Taehwan Lee & Diarmaid O Foighil
Museum of Zoology and Department of Ecology and Evolutionary Biology, University of
Michigan, Ann Arbor, MI 48109, USA. tachwanl@umich.edu

The well-documented Gulf-Atlantic genetic disjunction in southeastern Florida
provides a clear example of vicariant cladogenesis along a continuous continental
coastline for major elements of a diverse local fauna. However, the general
applicability of the Gulf-Atlantic study system is limited because its findings have
not been placed within a wider geographic and phylogenetic perspective. Does it
represent a local anomaly which has no equivalent in, and little phylogenetic
relevance to, other parts of the geographic range of regionally distributed Caribbean
morphospecies, or might it represent but one of a nested series of cryptic
phylogenetic splits that underlay their assumed genetic cohesiveness?

The intertidal ribbed mussel Brachidontes exustus (Linné, 1758), is nominally
distributed across the Gulf-Atlantic disjunction, throughout the Caribbean Basin, and
on Bermuda. We are interested in how the Gulf-Atlantic genetic disjunction for this
nominal morphospecies scales relative to the phylogenetic structuring experienced
over the rest of its collective geographic range. Our data indicate that the Gulf-
Atlantic split is but one of multiple regional phylogenetic disjunctions. Although
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some of the underlying cladogenic events may have occurred outside of the
Caribbean Basin, others apparently post-date closure of the Isthmus of Panama.
Individual sampling locations tend to be dominated by members of a particular clade
and some clades exhibit surprisingly circumscribed geographic distributions. Our
results indicate that distributional limits are likely to result from post-recruitment
ecological factors rather than from insufficient scales of larval dispersal. Together
with recent work on regional gobies, our Brachidontes data challenge the preexisting
consensus that Caribbean marine taxa typically show very little genetic structuring.
The Gulf-Atlantic disjunction, at least for Brachidontes, is clearly not a regional
anomaly.

Symposium | — Diversification In The Sea

Snails and Schistosomes: Some Perspectives from Molecular Phylogenetics

Eric S. Loker', Jess A.T. Morgan®, Randall J. DeJong' & Gerald M. Mkoji’
'Department of Biology, University of New Mexico, Albuquerque, New Mexico 87131 USA,
esloker@unm.edu; “Department of Plant and Microbial Biology, University of California,
Berkeley, California 94720 USA; *Center for Biotechnology Research and Development,
Kenya Medical Research Institute, P.O. Box 54840, Nairobi, Kenya

We have examined relationships among planorbid snails, including those genera
that serve as hosts for both the Schistosoma mansoni and S. haematobium species
groups, and find that bulinid and biomphalarid snail hosts are not closely related,
suggesting that a significant host shift occurred after Schistosoma colonized
planorbids. We have also identified a previously unrecognized lineage of
Schistosoma consisting of three species, each of which was recovered from a
different genus of planorbid snail, further suggestive of a prominent role for snail
host shifts in schistosome evolution. A study of the diversification of Biomphalaria
concludes that this genus originated in the Americas, and that a B. glabrata-like
ancestral snail secondarily colonized Africa no more than ~4.5 million years ago.
This suggests that two African Biomphalaria-dependent schistosomes, S. mansoni
and S. rodhaini, could not have existed in their present snail hosts before this
colonization event. Further study of intraspecific variation within S. mansoni does
not support the concept that the parasite undergoes strong genetic differentiation
according to the species of Biomphalaria from which it is recovered. In summary,
molecular phylogenetics studies indicate that snail host shifts have played a
prominent role in the evolution of Schistosoma evolution, and that although modern
day associations of particular schistosome species with particular snail genera are
specific and strong, such associations on longer time scales must be “liberalized” by
processes that we do not as yet understand to permit host shifts to occur. This study
was supported by NIH grant A144913.

Special Session Il — J.B. Burch — His Students Speak
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The Global Decline of Non-marine Mollusks

Charles Lydeard', Arthur E. Bogan®, Philippe Bouchet’, Robert H. Cowie®, Kevin S.
Cummingss, Terrance J. Frest®, Dai G. Herbert’, Robert Hershler®, Olivier
Gargominy®, Kathryn Perez'", Winston F. Ponder’, Barry Roth'’, Mary Seddon'’,
Ellen E. Strong'* & Fred G. Thompson"®
'Biodiversity & Systematics, Department of Biological Sciences, University of Alabama, Box
870345, Tuscaloosa, AL 35487, USA, perez005@bama.ua.edu; North Carolina State
Museum of Natural Sciences, 4301 Reedy Creek Road, Raleigh, NC 27607, USA; *Museum
National d’Histoire Naturelle, 55 rue Buffon, F-75005, Paris, France; “Center for Conservation
Research and Training, University of Hawaii, 3050 Maile Way, Gilmore 408, Honolulu, HI
96822, USA; *Illinois Natural History Survey, 607 E. Peabody Dr., Champaign, IL 61820,
USA; ®Deixis Consultants, 2517 NE 65" St., Seattle, WA 98115, USA; "Natal Museum, P.
Bag 9070, Pietermaritzburg, 3200, South Africa; 8Department of Invertebrate Zoology,
National Museum of Natural History, Smithsonian Institution, Washington D.C. 20560, USA;
? Australian Museum, 6 College Street, Sydney, NSW 2010, Australia; '°Museum of
Paleontology, University of California, Berkeley, CA 94720, USA; ''Department of
Biodiversity and Systematic Biology, National Museum of Wales, Cathays Park, Cardiff CF10
3NP, Wales, UK; 12Department of Fisheries, Wildlife and Conservation Biology, Bell
Museum of Natural History, 100 Ecology Bldg., 1987 Upper Buford Circle, University of
Minnesota, St. Paul, MN 55108, USA; °Florida Museum of Natural History, University of
Florida, Gainesville, FL 32611-7800, USA

Given the limited resources for species-by-species conservation approaches, it
has been suggested that conservation biologists identify ‘biodiversity hotspots’
where exceptional concentrations of endemic species are found and undergoing rapid
extinction or decline from loss or degradation of habitat, invasive species, and other
human-caused mechanisms. Recently, numerous hotspots for conservation priorities
have been identified and arguments made to focus our limited resources and
conservation planning on these regions. An assumption of the biodiversity hotspot
identification approach is that all organisms track the pattern of diversity exhibited
by the surrogate species chosen for analyses (i.e., birds, mammals, and vascular
plants). Whereas invertebrate species represent greater than 95% of animal diversity,
they rarely serve as indicator species. Justification for failure to use invertebrate
indicator species has been our lack of basic biological knowledge about most
invertebrate faunas. Although certainly many invertebrate species would be
protected using vertebrate and vascular plant-based hotspots, we believe it is critical
to include other taxonomic groups to further assess hotspot delineations. Arguably,
one of the most imperiled groups of animals are the non-marine mollusks. Non-
marine mollusks include a number of phylogenetically disparate lineages and
species-rich assemblages that represent two molluscan classes-Bivalvia and
Gastropoda. Here, we provide case studies documenting the diversity and global
decline of non-marine mollusks, demonstrate the need for biotic surveys and
inventories including modern taxonomic monography, and make a case for
computerization of the wealth of data that resides in museum collections. Finally, we
discuss what role mollusks and malacologists should play in conservation.

Contributed Session | — Focus on Land Snails

39



Abstracts - American Malacological Society, Ann Arbor 2003

Decomposing Diversification in the Sea: Trends, Generalizations
and Salient Gradients

Christopher P. Meyer
Florida Museum of Natural History, University of Florida, Gainesville, Florida 32611, USA,
cmeyer@flmnh.ufl.edu

Molecular advances have increased analyses of diversification in the sea,
revealing more geographic structuring than previously thought and putative
molecular bases for divergent selection. Given the body of evidence now available,
are there any phylogenetic trends to diversification, do generalizations exist, and
what are the salient gradients driving diversification patterns? Comprehensive data
sets are needed at the appropriate level of divergence to address these issues. Using a
large comparative molecular database for cowries, each of these three issues is
examined. First, phylogenetic trends do exist, but require both temporal and
geographic standardization. Second, some generalizations can be made, particularly
concerning tempo and mode, but these findings need comparative datasets to
determine their relevance in other taxa. Third, dispersal ability appears to be the most
significant salient gradient driving diversification in cowries, while ecology plays a
secondary role. All three issues require a phylogenetic framework, but understanding
the mechanistic bases for building diversity still require important work in ecology,
reproductive biology and oceanography.

Symposium | — Diversification In The Sea

AllSnails Initiative

Christopher P. Meyer
Florida Museum of Natural History, University of Florida, Gainesville, Florida 32611, USA,
cmeyer@flmnh.ufl.edu

The AllSnails Initiative (ASI) is committed to creating a genetic fingerprint for
all attainable, living gastropod species using two standard mtDNA markers within
the next five years. By standardizing and centralizing the generation of sequence data
and immediately disseminating this information free of charge, ASI can quickly and
efficiently produce a unique comparative database of "G-types" for the world's
second largest class of animals. The facility will assist in bioidentification and allow
the Malacology community to refocus their attention on the truly interesting
biological aspects of this amazingly diverse group of animals.

Contributed Session Il — Marine Papers

Linidiella Species in the Tropical Rainforests of Mexico, a Discussion of Shell
Morphology and External Anatomical Features (Gastropoda: Ceresidae)

Elizabeth L. Mihalcik' & Fred G. Thomson’
'Bainbridge College, Bainbridge GA 321717, USA, emihalci@bainbridge.edu; “Florida
Museum of Natural History, University of Florida, Gainesville, FL, 32711.

A primitive genus of prosobranch snail called Linidiella is found in southeastern
Mexico and a small area in northwestern Venezuela. Live specimens of this genus
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have been collected in rainforests of Chiapas, Oaxaca, and Veracruz, Mexico. Two
Mexican species, Linidiella sulfureus and Linidiella citrina were described based on
the shell. The shell is no larger than 5 mm in length. Before 1996 only dried shells
had been found in the leaf litter. Live snails inhabit outcrops partially covered by
bryophytes and shaded by rainforest. An interesting feature about the shell is that the
color changes when the animal dies. The living snail has a cream beige shell while
the dead shell is a bright yellow color. However the anatomical features of the living
animals are much more spectacular. This small animal has a predominately whitish
gray body with black patches. At the tail region, the snail has three to five horn-like
protuberances. The number of protuberances varies between species.

Contributed Session | — Focus on Land Snails

PEET International Marine Bivalve Workshop 2002: a Novel Format
in Graduate Field Training in Systematics

Paula M. Mikkelsen' & Riidiger Bieler’

'Division of Invertebrate Zoology, American Museum of Natural History, Central Park West
at 79" Street, New York, NY 10024, USA, mikkel@amnh.org; 2Department of Zoology
(Invertebrates), Field Museum of Natural History, 1400 S. Lake Shore Drive, Chicago, IL

60605, USA

Recent marine bivalvology suffers from a dearth of graduate students trained in
modern systematics. In an attempt to expose a cohort of students to the rich field of
bivalve systematics, a 12-day field workshop was held in the Florida Keys in July
2002. Following in the tradition of a successful informal series of international
marine biology/malacology workshops in Hong Kong, the Azores, and Australia, the
format was modified to pair 12 graduate students chosen by application with 12
invited bivalve specialists. Including the 6-member organizing team, this highly
international group of 30 represented 17 nations and five continents of origin or
residence. The scientists covered a wide range of specialties, including
phylogenetics, functional morphology, molecular biology, and faunal diversity.
Study taxa were pre-selected from a list of relatively common, shallow-water
species, allowing preparation before arrival; specific topics of investigation were at
the scientists’ discretion. Field collecting included snorkeling, scuba, shovel/sieving,
and breaking dead coral rocks, followed by appropriate laboratory study. Evening
lectures were presented by guest speakers and each participant. The IMBW
documented 121 bivalve species from 48 field collections, including several
previously unrecognized taxa and others of poorly known distribution or habitat.
These collections added to the available holdings of many worldwide repositories
and further refined the growing list of species recorded from the Florida Keys
National Marine Sanctuary. A peer-reviewed proceedings volume, with contributions
from most of the research teams, is in preparation. Supported by NSF-PEET DEB-
9978119 and FKNMS educational event permit 2002-079.

Special Session | - PEET Meets Molluscan Taxonomy
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The Use of Constructional and Spiral Cord Characters in Phylogenetic
Analyses of the Muricidae

Daniel J. Miller' & Didier Merle”
'University of Michigan Museum of Paleontology, Ann Arbor, MI 48109, USA,
djmill@umich.edu; 2Département Histoire de la Terre, Muséum national d’Histoire naturelle,
UMR 8569 du CNRS, 8 rue Buffon, F-75005 Paris, France

Muricid gastropods are well known for their diversity of external shell
architecture. The use of shell characters in phylogenetic analyses of the Muricidae,
however, is contentious. Some workers have argued that many external shell
characters may have resulted from convergent evolution and have, instead, based
their analyses primarily on anatomical and radular characters, limiting the use of the
shell to the protoconch and the microstructure of the teleoconch. Others have
advocated a fuller use of the shell but a recent study of rapanines suggests that shell
characters show lower consistency than anatomical characters due to their more rapid
evolution and may, therefore, be unreliable when used by themselves.

Here, we strongly endorse the inclusion of shell characters in phylogenetic
analyses and demonstrate that increased consistency may be achieved by employing
well-defined criteria for primary homology assessment. We present analyses based
on shell characters defined by the mode of shell construction and the topological
correspondence of primary spiral cords. The results are used to evaluate the position
of certain ergalataxines within the family and to test two competing hypotheses of
spiral cord homology. The combination of constructional and spiral cord characters
provides greater consistency and resolution than when each character set is used
separately. Moreover, in contrast to previous studies, external shell characters
provide support for relationships among both major clades and taxa within clades.
This suggests that, when other sources of data are unavailable, shell characters alone
may be sufficient to generate robust phylogenetic hypotheses.

Contributed Session Il — Marine Papers

One If by Land, Two If by E-: the Role of Information Technology
in Taxonomic Studies

Russell L. Minton
Department of Zoology, Field Museum of Natural History, 1400 S. Lake Shore Drive,
Chicago, IL 60605, USA, rminton@fieldmuseum.org

“Life happens too fast for you ever to think about it. If you could just persuade
people of this, but they insist on amassing information.” - Kurt Vonnegut Jr.

The ever-increasing importance of information technology is apparent in every
aspect of our lives. E-mail, file sharing, databases and the internet allow us to
exchange and manipulate data like never before. It is no surprise then that an integral
part of the National Science Foundation’s PEET initiative is the development and
use of web-accessible taxonomic resources and products including databanks, GIS
ranges, interactive keys, and computerized image analysis. A brief history on the role
of information technology in taxonomy will be presented, along with an overview of
existing electronic PEET products. Other products, including those pertaining
directly to mollusks, will be shown, as well as look at the potential future of these e-
resources. [Supported by NSF-PEET DEB-9978119]

Special Session | - PEET Meets Molluscan Taxonomy
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Taxonomy of Elimia interrupta (Haldeman, 1840) and a New Species
of Pleurocerid Snail from the Hiawassee River

Russell L. Minton', Arthur E. Bogan® & Wallace E. Holznagel®
1Department of Zoology, Field Museum of Natural History, 1400 S. Lake Shore Drive,
Chicago, IL 60605, USA, rminton@fieldmuseum.org; *North Carolina Museum of Natural
Sciences, 4301 Reedy Creek Road, Raleigh, NC 27607, USA; 3 Department of Biological
Sciences, The University of Alabama, Box 870345, Tuscaloosa, AL 35487, USA

A 1997 report to the U. S. Fish and Wildlife Service suggested that Elimia
interrupta from the Hiawassee River in North Carolina and Tennessee be considered
Lithasia christyi based on a phylogenetic analysis of 16S rDNA sequences. A re-
examination of the taxonomy and systematics of E. interrupta indicated that the
nomen is a junior synoynym of E. laqueata, that the sequence for the species used in
the 1997 report was erroneous, and that the taxon currently considered E. interrupta
required its own nomen. We illustrate the shell and radula of this new species and
place it in Elimia based on new 16S sequences. A complete description and
discussion of type material are also provided.

Poster Session

Clams and Clades: Systematics of Veneridae

Russell L. Minton', Paula Mikkelsen® & Riidiger Bieler'
1Department of Zoology, Field Museum of Natural History, 1400 S. Lake Shore Drive,
Chicago, IL 60605, USA, PEET-Bivalves@fieldmuseum.org; Division of Invertebrate
Zoology, American Museum of Natural History, Central Park West at 79" Street, New York,
NY 10024, USA

Veneridae is the largest marine family of bivalves, with many of the more than
500 living species forming key components in the world's clam fisheries. While
many studies have included venerid representatives, the systematics of the family as
a whole remains mostly unexplored. We present preliminary results on the
systematics of Veneridae and its position in the Veneroida using molecular and
morphological data, and discuss future efforts in resolving relationships within the
family, the search for morphological synapomorphies in Veneridae, and other
potentially problematic issues. [Supported by NSF-PEET DEB-9978119]

Contributed Session Il — Marine Papers
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Use of Geographic Information System (GIS) Data Bases, Site-specific Habitat
Values, and Host Fish to Predict Distributions of Freshwater Mussels
(Bivalvia: Unionidae) in Michigan

Reneé Sherman Mulcrone
University of Michigan, Museum of Zoology, Mollusk Division, Ann Arbor, MI 48109, USA,
rsherman@umich.edu

Conservation of freshwater mussels in the family Unionidae have included
determining host fish and defining habitat characteristics, yet both factors are rarely
incorporated to predict mussel distributions. Previous studies have shown smaller
scale habitat variables such as substrate size to be of little predictive value, and reach
values such as shear stress may be more useful. Museum records of mussels from 85
collection sites in the Lake Erie drainages of Michigan were incorporated into the
Michigan Valley Segment Ecological Classification (MI-VSEC) to test predictions
of rarer mussels in lower Michigan. MI-VSEC is a landscape-based ecological
classification system for river segments developed using a Geographic Information
System (GIS) data base. In general, state threatened and endangered species in
Michigan are found in run-off driven streams with low valley slopes. MI-VSEC had
a 15 per cent accuracy rate for predicting distributions of state listed Lampsilis
fasciola and Epioblasma triquetra. At a site-specific scale, both mussel and fish
populations were quantified in 100 m stretches at 24 sites within the Lake Erie
drainage. Habitat values such as discharge, slope and shear stress were measured at
each site. Geology and land use data around the sites were determined from GIS data
bases. Habitat values, geology and land use were incorporated with selected mussel
species and their fish hosts to develop predictive models. These models will be tested
within the Lake Erie drainage in Ohio and Canada.

Special Session Il — J.B. Burch — His Students Speak

Further Notes on Molluscan Prosobranch Families of Mexico

Edna Naranjo-Garcia
Departamento de Zoologia, Instituto de Biologia, U.N.A.M., Apartado Postal 70-153, México,
D.F. 04510 Mexico, naranjo@servidor.unam.mx

From the recently re-initiated catalogue (based on bibliographic sources) of the
non-marine mollusks of Mexico, five prosobranch families are analyzed.
Nomenclature was updated, species number is recorded, and distribution of the
terrestrial families Truncatellidae (5 species), Cyclophoridae (22),
Megalomastomidae (4) and Annulariidae (14) are studied; the freshwater family
Ampullariidae (two species) is considered, too. The intertidal amphibious
Truncatellidae have been registered from islands of both Gulf of Mexico and the
Pacific, but none from mainland. The Megalomastomidae are distributed in areas
with high humidity (tropical rain forest). The Cyclophoridae and Annulariidae are
distributed in high humidity areas (tropical rain forest) and tropical deciduous and
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semideciduous forests. It seems that prosobranchs in general were not able to spread
to high altitudes (of the country) nor in the Sonoran or Chihuahuan deserts. The
Ampullariidae are naturally distributed on the Gulf of Mexican slope of the country,
and one state on the Pacific slope: Chiapas.

Special Session Il — J.B. Burch — His Students Speak

Alteration of Freshwater Ecosystems by the Invasive Bivalves, Zebra Mussels
(Dreissena polymorpha) and Quagga Mussels (Dreissena bugensis)

S. J. Nichols
USGS Great Lakes Science Center, 1451 Green Rd, Ann Arbor, MI 48105, USA,
S_Jerrine Nichols@usgs.gov

Dreissena, one of most successful invasive species in North America, alter
aquatic ecosystems by redirecting energy flows from pelagic to benthic food webs.
Since 1986, these mussels have spread throughout the Great Lakes, down the
Mississippi River, and into many inland waterways. At high population densities, up
to 750,000/m2, positive and negative, abiotic and biotic changes occur. Initial
concerns regarding damage to human underwater infrastructures proved short-lived,
with measures for infrastructure protection, and redesign rapidly implemented.
Ecosystem problems remain unchecked because species-specific control methods are
not yet available. Most ecosystem impacts relate to Dreissena's filter-feeding
capacity. These animals utilize a variety of foods ranging from 0.2-250 microns. At
large mussel densities, much of the suspended organic material in the water column
is removed. Biota relying on planktonic foods, including the Unionidae, are
extirpated. Biota that do not rely on planktonic resources thrive on the increased
substrate and food provided by dreissenid colonies. However, decreasing suspended
organic matter affects portions of every trophic level and every water user, including
changes such increases in aquatic vegetation, increases in blue-green algae, and in
inland waters, increases in the use of aquatic herbicides. The disruption in the Great
Lakes' ecosystems due to recent fluctuations in Dreissena populations makes these
waters particularly vulnerable to new invasions. Other invasive species, such as
Limnoperna fortunei, are poised to enter North American waters. Prevention is more
effective than control.

Symposium Il — Non-Marine Alien Mollusks
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Invasion of the Clonal Clams: Corbicula in the New World

Diarmaid O Foighil', Tachwan Lee', Sirirat Siripattrawan' & Cristian F. Ituarte’
"Museum of Zoology, University of Michigan, Ann Arbor, MI 48109, USA,
diarmaid@umich.edu; *Museo de La Plata, 1900 La Plata, Buenos Aires, Argentina

Unknown in the New World prior to 1924, the exotic bivalve Corbicula now
ranges from Michigan to Patagonia and is one of the most common freshwater
molluscs in the Americas. Michigan populations are composed of a triploid lineage
which shares a distinct shell morphotype, mitochondrial (mt) haplotype and nuclear
ribosomal genotype with New World populations spanning a remarkable 85° of
latitude and incorporating temperate, subtropical and tropical watersheds. Two
additional mt and nuclear ribosomal Corbicula lineages were detected in a minority
of New World populations and all three exotics produce biflagellate sperm, a
morphological marker for clonality in this clam taxon. Corbicula is but one of
hundreds of recent New World freshwater exotics and its extraordinarily rapid
bicontinental spread may well be a portent of things to come. We anticipate that over
the next decades, many other New World freshwater exotics will gradually attain
extensive bicontinental distributions.

Symposium Il — Non-Marine Alien Mollusks

Venomous Fish-hunting Cone Snails: From the Biochemistry and Genetics
of Toxins, to Behavior and Natural History

Baldomero M. Olivera
Department of Biology, University of Utah, Salt Lake City, Utah, 84112, USA,
olivera@biology.utah.edu

All cone snails can potentially express 100-200 different peptidic toxins in their
venoms to capture prey, defend against predators and interact with competitors. Of
the ca. 500 different cone snails, approximately 70 species are primarily fish-
hunting. Both molecular data and a biochemical analysis of venoms suggest that fish-
hunting Conus species fall into four distinct groups. Some venom components are
relatively conserved among all of the groups of fish-hunting cone snails, while other
venom components are innovations characteristic of particular groups of species, or
individual species. Thus, the biochemistry and genetics of venom components gives
insights into both the evolution of Conus species, as well as of toxin genes.

Diverse strategies for prey capture have evolved in fish-hunting cone snail
species. A correlation can be made between the biochemical and pharmacological
characteristics of toxins expressed in the venom of a snail, and the species-specific
behavior associated with prey capture. Thus, understanding individual venom
components at the biochemical and genetic level should provide useful insight into
the natural history and phylogeny of a Conus species. An integrated overview of the
present state of our understanding of the fish-hunting cone snails will be presented.

Symposium | — Diversification In The Sea
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Land Mollusk Distribution Patterns in a Second Growth Maryland Forest

Aydin Orstan
Section of Mollusks, Carnegie Museum of Natural History, 4400 Forbes Ave, Pittsburgh, PA
15213-4080, USA, gastropod@earthlink.net

Monocacy Natural Resources Area is a roughly 2.5x2 km mostly wooded reserve
along the Monocacy River in Frederick County, Maryland. On-site searches were
conducted and soil samples were taken at more than 30 narrowly delimited stations,
usually a live or a dead tree or a large rock. Twenty-five species of shelled native
snails and 6 species of slugs (3 native, 3 European) were recorded in the survey area.
The distribution of the abundances of the snail species follows a hollow curve.
Zonitoides arboreus, present at almost every station, was the most abundant species
followed by Glyphyalinia indentata, Strobilops aenea and Striatura meridionalis.
Among the rarest species were Cochlicopa morseana and Euconulus cf. fulvus,
present at one and two stations, respectively. Although most snail species were
distributed more or less uniformly throughout the study area, some, for example,
Carychium exile, had narrow ranges. Sympatric pairs included Strobilops aenea and
S. labyrinthica at one station, and Anguispira alternata and A. fergusoni at another.
In contrast, Ventridens ligera and V. suppressus appeared to have non-overlapping
ranges. Two of the introduced slugs, Arion subfuscus and A. intermedius, were
collected within the forest, while the third one, Limax maximus, was found only at
forest edges.

Contributed Session | — Focus on Land Snails

Transport, Population Dynamics and Impacts of the Zebra Mussel
in North America

Dianna K. Padilla
Department of Ecology and Evolution, SUNY Stony Brook, Stony Brook, NY 11794-5245,
USA, padilla@life.bio.sunysb.edu

The zebra mussel, Dreissena polymorpha, is the most aggressive freshwater
invader world wide. This mussel is spread to new, unconnected waterbodies
primarily by boating. However, because unlike most freshwater bivalves zebra
mussels produce veliger larvae, they spread rapidly through connected waterbodies
by larval dispersal. As a consequence, the interactions between hydrodynamics and
larval transport can drive local populations, especially in rivers and estuaries. The
impacts of zebra mussels on freshwater systems are varied, and these animals
frequently act as ecosystem engineers. Their local and long term impacts on
freshwater planktonic and benthic systems are affected by local population densities,
hydrodynamics, and types of local species. These effects are large initially, but may
be reduced through time (> 50 yrs).

Symposium Il — Non-Marine Alien Mollusks
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A Conservation Project of Island Species for Amphidromus in Thailand

Somsak Panha'” Chirasak Sutcharit', Piyoros Tongkerd', Pongpun Prasarkok' |
Sompum Ruangratanasit’, Somchai Sensorn’, & Sompong Singsuto®
'Department of Biology, Faculty of Science, Chulalongkorn University, Bangkok 10330,
Thailand, somsakp@sc.chula.ac.th; *The Naval Special Warfare Unit, The Royal Thai Navy
Authority, P.O. Box 21, Sattahip District, Chonburi 20180, Thailand

The Plant Genetics Conservation Project was established in 1992 as a Royal
Initiative of Her Royal Highness Princess Maha Chakri Sirindhorn. The main
purpose of this project is to conserve Thai floral genetic diversity. Recently,
conservation efforts have been extended to all kinds of Thai organisms—from
subterranean species to those of the atmosphere, and from organisms in the depths of
the surrounding seas to those of the summits of Thailand’s highest mountains. This,
of course, includes islands in the Gulf of Thailand and the Andamand Sea and their
land and freshwater mollusks, which are of particular concern to us.

Amphidromus (Amphidromus) inversus and Amphidromus (Syndromus)
semitessellatus are two land snail species that are of special interest to us. These
snails are found on many islands in the upper gulf of Thailand, including the islands
the Sattahip area, Chonburi Province. There are about 21 small and large islands in
this area, and on these islands the two Amphidromus species exhibit interesting
evolutionary characteristics worthy of indepth study. A phylogenetic analysis of
these two species is now in progress.

Also, another species of the genus is of special interest, the left-coiled
Amphidromus atricallosus, which is found over the entire Tachai Island in the
Andaman Sea. A mark and recapture method has been employed to study the
population structure and behaviour of these snails.

(The main part of this project is supported by the Plant Genetics Conservation
Project, a Royal Initiative of Her Royal Highness Princess Maha Chakri Sirindhorn.
Laboratory analysis is supported by Chulalongkorn University and by the Thailand
Research Fund. Travel funds to attend the 69™ annual meeting of the American
Malacological Society were provided by The Hitachi Scholarship Foundation,
Tokyo, Japan).

Special Session Il — J.B. Burch — His Students Speak

Land Snail Distributions and Soil Chemistry on the Delmarva Peninsula,
Eastern USA

Timothy A. Pearce
Carnegie Museum of Natural History, 4400 Forbes Ave., Pittsburgh, PA 15213, USA,
PearceT@CarnegieMuseums.org

Two abiotic factors that are well known to correlate positively with land snail
occurrences are moisture and calcium. Other abiotic factors affecting distributions
and abundances of land snail populations remain poorly understood. This study
examines the relationship of soil Ca, P, K, Mg, Mn, Zn, Cu, Fe, and pH with species
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diversity and abundance of land snails in more than 700 samples from throughout the
Delmarva Peninsula, eastern USA.

Preliminary results indicate that snail abundance and diversity correlate positively
with soil calcium (over the range <1,000 to >10,000 mg/kg), and negatively with
both soil copper (<0.5 to >10 mg/kg) and soil iron (<10 to >500 mg/kg). The positive
correlation of snail occurrences with soil calcium is consistent with previous studies.
The negative correlation of snails with copper is consistent with the observation that
many copper compounds are toxic to snails.

Special Session Il — J.B. Burch — His Students Speak

The Genus Roboastra Bergh, 1877 (Nudibranchia, Polyceridae, Nembrothinae)
in the Atlantic Ocean

Marta Pola', Juan Lucas Cervera' & Terrence M. Gosliner®
'Departamento de Biologia, Facultad de Ciencias del Mar y Ambientales, Universidad de
Cadiz, Apdo. 40, 11510 Puerto Real (C4diz), Spain, marta.pola@uca.es; “Department of

Invertebrates Zoology and Geology, California Academy of Sciences, Golden Gate Park, San
Francisco, CA 94118, USA

The systematics of the phanerobranch dorid genus Roboastra Bergh, 1877 in the
Atlantic Ocean are revised. Roboastra europaea Garcia-Goémez, 1985 is redescribed
and its geographical range updated. Moreover, an undescribed species of Roboastra
is described from material from Cape Verde Archipelago. The two species differ in
their color pattern. The arrangement of the yellow lines or bands differs between the
two species with denser lines in R. europaea. The base of the rachidian radular tooth
is more curved in the species from Cape Verde than in R.europaea and the upper
cusp of the inner lateral tooth is bifid in R. europaea while in the new species it is
simple.

Poster Session

The Shapes of Columellar Folds are Established Early in the Evolutionary
History of Fusiform Neogastropods

Rebecca M. Price
Department of Geophysical Sciences, University of Chicago, 5734 S. Ellis Ave. Chicago, IL
60637, USA, rmprice@uchicago.edu

Columellar folds, and other types of internal ornamentation, are especially
interesting for studying adaptation because they interact with the animal directly
rather than facing the external world. My recent analysis of the association between
the columellar muscle and the columellar folds did not reveal any definitive evidence
for the function of folds in neogastropods, but the present study documents an
evolutionary pattern in fusiform neogastropods that is consistent with the hypothesis
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that folds are adaptive. I performed a principal coordinate analysis of ten discrete and
continuous characters that described folds in more than 350 specimens from the Late
Cretaceous through the Recent. (Characters = strength, number, orientation, presence
of additional ornamentation surrounding folds, relative height in aperture, relative
spacing between folds, association with spiral ornamentation, whether folds are
recessed from the aperture, and which folds are most and least prominent.)
Specimens from the Late Cretaceous are already spread throughout morphospace
(n=6), and all fold shapes appear by the Paleocene-Early Eocene (n = 20). Since
folds seem to appear in many fusiform clades within a relatively brief period of early
neogastropod history, this result suggests that folds may be an easy-to-evolve
response to one or more ecological phenomena. I also find that once a fold shape
evolves, it persists through the Recent. These patterns do not address how fold
shapes are distributed through phylogeny, but they indicate that natural selection
may have independently generated and maintained each fold shape through time.

Contributed Session Il — Marine Papers; Competing for a Student Award

Microsatellite Markers Developed for Crepidula fornicata

Dina A. Proestou
Department of Biological Sciences, University of Rhode Island, Kingston, RI 02881, USA,
dprol791@postoffice.uri.edu

Paternity analysis has been used often to investigate mating systems, reproductive
success, and sperm competition among birds, fish, and plants. Questions involving
the timing of sex change in Crepidula fornicata, a polygamous, protandrous,
gastropod, can be answered best by applying such an analysis. In order to perform
paternity analysis on C. fornicata, molecular markers were developed. I chose
microsatellite markers because they are highly variable, selectively neutral loci that
are inherited in a Mendelian fashion. A partial DNA library was screened with three,
p* labeled, oligonucleotide probes (CTjy, GTy9, and AGG;). Sixty positive clones
were selected and sequenced at the Keck DNA sequencing facility at Yale
University. Primer pairs for PCR were designed from each sequence and screened
for variation and co-dominant alleles. Of the twenty loci screened, only five were
deemed suitable for use in paternity analysis. By performing paternity analysis on
isolated families of Crepidula fornicata with different sex ratios, estimates of male
reproductive success can be obtained and the relationship between reproductive
success and degree of sperm competition established. The results of a paternity study
on Crepidula fornicata will have great implications for predicting the timing of sex
change in sequential hermaphrodites that experience environmentally-mediated sex
change.

Contributed Session Il — Marine Papers; Competing for a Student Award

50



Abstracts - American Malacological Society, Ann Arbor 2003

Effects of Ultraviolet Radiation and Visible Light on the Encapsulated
Development of Molluscan Embryos

Rachel Przeslawski
Institute of Conservation Biology, University of Wollongong, Northfields Ave,
Wollongong, NSW 2522, Australia, rachelp@uow.edu.au

Intertidal benthic egg masses are exposed to numerous environmental stresses
including potentially damaging ultraviolet radiation (UVR). The purpose of this
study was to determine the developmental effects of UVR and visible light on
molluscan embryos within intertidal capsular and gelatinous egg masses from
species that lay in differentially UVR-exposed habitats in southeastern New South
Wales, Australia. This is the first study to examine the embryonic effects of UVR on
a broad range of molluscan species including those that lay exclusively in habitats
exposed to UVR. Egg masses from 23 species were collected and divided among
four spectral treatments: full spectrum, no UV-B, no UV, and dark. There was a
significant interaction between habitat and spectral treatment on embryonic
mortality. Egg masses from naturally shaded habitats showed significant
vulnerability to most UVR and visible light treatments. Egg masses from partially
shaded habitats did not show any significant mortality differences between
treatments, but highest mortalities occurred in full spectrum treatments while lowest
mortalities occurred in dark treatments. Egg masses laid in full sun habitats showed
no significant difference in mortality between spectral treatments so it is likely they
have some sort of protection against the harmful effects of UVR. In addition, egg
masses hatched slower in the dark than the other three light treatments irrespective of
habitat. Reasons for this are addressed, especially in relation to fouling, a likely
confounding factor with UVR.

Contributed Session Il — Marine Papers; Competing for a Student Award

The Duplication and Remolding of tRNA Genes within Gastropod
Mitochondrial Genomes

Timothy A. Rawlings', Timothy M. Collins' & Riidiger Bieler®
'Department of Biological Sciences, Florida International University, Miami, FL 33199, USA,
rawlings@fiu.edu; “Department of Zoology (Invertebrates), Field Museum of Natural History,

Chicago, IL 60605, USA

Although the majority of metazoan mitochondrial genomes (mtDNA) contain the
same 37 genes, including 22 tRNAs, the recognition of orthologs may not always be
straightforward. Here we demonstrate that the use of anticodon triplets to assign
tRNA identity and to infer homology among taxa, can be misleading: through a
process of tRNA duplication and mutation in the anticodon triplet, tRNA duplicates
can (and apparently do) take over the role of other tRNA genes within the
mitochondrial genome. Sequence comparisons between tRNA leucines L; (Lcyn) and
L, (Lyur) of ampullariid gastropods suggest that within a stem caenogastropod
lineage leading to the Ampullariidae: 1) the L, was duplicated, 2) this duplicate
underwent a point mutation in the anticodon triplet from TAA to TAG, and 3) the
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reassignment of identity enabled this gene to assume the function of L,. The original
L, was either subsequently overwritten or remains within a portion of mtDNA not
sequenced in this study. This series of events resulted in adjacent tRNAs with very
similar nucleotide sequence, thus creating a hotspot for slipped-strand mispairing and
further opportunities for rearrangement. A broad survey of metazoan mtDNA
suggests that similar events may have occurred independently within many
phylogenetic groups. Not only does this result complicate the identification of
orthologous tRNAs and suggest caution for the use of specific tRNAs in
phylogenetic analyses, it also provides an additional mechanism by which apparent
gene order changes can occur - through the changing identity of tRNA genes
themselves.

Contributed Session IV — General Papers

Exploring the Evolutionary Radiation of the Marine Gastropod Genus Polystira
within Tropical America. Part II: Molecular Perspectives

Timothy A. Rawlings', Jonathan A. Todd* & Richard H. Thomas’
'Department of Biological Sciences, Florida International University, Miami, FL 33199, USA,
rawlings@fiu.edu; “Department of Palacontology, Natural History Museum, London, SW7
5BD, UK; *Department of Zoology, The Natural History Museum, London SW7 5BD, UK

The extant turrid Polystira is an ideal genus for exploring the evolutionary
dynamics of a tropical marine species radiation through a combined paleontological
and neontological approach. A crucial first step in such an analysis, however, is to
ensure that fossil and Recent species concepts are congruent. To do this we
employed a molecular-based phylogenetic analysis of Recent Polystira to examine
the correspondence between molecular clades and independently assessed shell
morphospecies. To date, based on a sampling of 15 of an estimated 27 - 66 Tropical
Western Atlantic morphospecies, we have defined 13 genetically-distinct clades of
Polystira within the Tropical Western Atlantic. We are still working on
morphospecies discrimination of the Tropical Eastern Pacific taxa, but all 5
described species (two usually considered synonyms of a third) belong to deeply
divergent molecular clades. These clades correspond well with our independently
derived morphospecies designations, and also indicate the utility of specific shell
characters at different phylogenetic levels. Preliminary dating of nodes using data
from the fossil record indicates that a number of major clades have been confined to
one ocean or the other since the Middle Miocene and, intriguingly, has failed to
identify any putative geminate species within this genus. Increased sampling of
extant species and the inclusion of fossil taxa into our phylogenetic analyses,
however, may reveal a more complex pattern of species' origination and extinction
associated with closure of the Central American Seaway.

Symposium | — Diversification In The Sea
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Introductions of Alien Terrestrial Gastropods into North America

David G. Robinson' & John Slapcinsky”

'United States Department of Agriculture, Animal & Plant Health Inspection Service, Plant
Protection & Quarantine/Department of Malacology, Academy of Natural Sciences,
Philadelphia, PA 19103, USA, robinson@acnatsci.org; ?Florida Museum of Natural History,
University of Florida, Gainesville, FL 32611, USA

The number of terrestrial gastropod species introduced into North America
continues to increase, despite existing quarantine barriers. In the last few years,
several invasive species have established self-sustaining populations in California,
Illinois, Michigan and Florida, and may spread further into other parts of the United
States and Canada. The effects of these snails on agriculture or on the environment
have yet to be ascertained.

Symposium Il — Non-Marine Alien Mollusks

Introduction to the PEET program: Goals and accomplishments to date

James E. Rodman
National Science Foundation, BIO/DEB, Systematic Biology, 4201 Wilson Boulevard,
Arlington, Virginia 22230, USA, Jrodman@nsf.gov

The U.S. National Science Foundation in 1994 announced the first special
competition for PEET, the Partnerships for Enhancing Expertise in Taxonomy, in
order to promote three goals: revisionary and monographic research on groups of
poorly known organisms; training of new taxonomic experts; and development and
dissemination of Web-based taxonomic resources. A first cohort of 21 awards was
made in 1995, each project of five years duration and provided with substantial
funding. Additional special competitions for these 5-year projects were held in 1997
(with 10 awards), in 1999 (14 awards), and in 2001 (13 awards). Assessments are
now underway to evaluate the impact of the PEET activity in addressing aspects of
what has been called the "taxonomic impediment" in biodiversity studies. Here I
document accomplishments related to the three goals of the PEET enterprise,
including training and subsequent employment of many new taxonomic experts.

Special Session | - PEET Meets Molluscan Taxonomy

Attempting to Document Extinctions among Jamaican Land Snails

Gary Rosenberg
Malacology Department, Academy of Natural Sciences, Philadelphia, PA 19103, USA,
rosenberg@ansp.org

During seven field trips to Jamaica between 1999 and 2002, 607 sites were
sampled for mollusks (with funding from NSF Grant 9870233). Although less than
15% of Jamaica’s original forest cover still exists, perhaps as much as 90% of the
mollusk fauna is extant, although some species have suffered great contractions of
range. Tree snails of the genus Anoma (Urocoptidae) are the most critically
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endangered and some are probably already extinct. Fewer than a dozen specimens
were found alive, representing three of the twenty known species. Many Jamaican
species have naturally small geographic ranges, so even with intensive sampling it is
difficult to establish that a species is no longer extant, especially if the type locality
was no more precise than 'Jamaica'.

Before declaring a particular species extinct, intensive searches targeting its
known range and likely habitat must be performed. As an example, Colobostylus
interruptus is know only from Long and Dallas Mountains east of Kingston, an area
of about 24 square km. In 1872, Gloyne reported being unable to find specimens
alive, and thought the species almost extinct. Intensive sampling at six sites in 2002
found long dead shells to be common and revealed fresh dead specimens with
operculum in place at one site. If this site were sampled at night during the rainy
season, the species would likely be found alive. A similar or much greater level of
effort would have to be devoted to every candidate species to determine its status.

Contributed Session | — Focus on Land Snails

Molecular Phylogeography of the Endemic Hawaiian Succineidae
(Gastropoda: Pulmonata)

Rebecca J. Rundell" 2, Brenden S. Holland® & Robert H. Cowie®
1Department of Zoology, University of Hawaii, Honolulu, Hawaii 96822, USA; 2Current
address: Committee on Evolutionary Biology, 1025 East 57™ Street, Culver 402, University of
Chicago, Chicago, Illinois 60637, USA, rundell@uchicago.edu; *Kewalo Marine Laboratory,
Pacific Biomedical Research Center, 41 Ahui Street, University of Hawaii, Honolulu, Hawaii
96813, USA; 4Center for Conservation Research and Training, Pacific Biomedical Research
Center, 3050 Maile Way, Gilmore 408, University of Hawaii, Honolulu, Hawaii 96822, USA

The endemic Hawaiian Succineidae represent an important component of the
exceptionally diverse land snail fauna of the Hawaiian Islands, yet they remain
largely unstudied. We employed 663-bp fragments of the cytochrome oxidase I
(COI) mitochondrial gene to investigate the evolution and biogeography of 13
Hawaiian succineid land snail species, six succineid species from other Pacific
islands and Japan, and various outgroup taxa. Results suggest that: 1) species from
the Island of Hawaii are paraphyletic with species from Tahiti and Japan, and this
clade may have had a Japanese (or eastern Asian) origin; 2) species from five of the
main Hawaiian islands form a monophyletic group, and the progression rule, which
states that species from older islands are basal to those from younger islands, is
supported; no geographic origin could be inferred for this clade; 3) succineids from
Samoa are basal to all other succineids sampled; 4) the genera Succinea and
Catinella are polyphyletic. These results, while preliminary, represent the first
attempt to reconstruct the phylogenetic pattern for this important component of the
endemic Hawaiian fauna.

Contributed Session | — Focus on Land Snails
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What is the Large Arion in Washington?

Christoffer Schander', Jan Hagnelll, Ted von Proschwitz?, & William P. Leonard®
1University of Goteborg, Department of Zoology, Box 463, SE-405 30 Goteborg, Sweden,
c.schander@zool.gu.se; Natural History Museum, Goteborg, Box 7283, SE-402 35 Goteborg,
Sweden; *223 Foote Street NW, Olympia Washington, 98502, USA

Three large members of Arion are common in Europe, Arion ater, A. rufus and A.
lusitanicus. Of these, A. ater has since the 1920s been reported as an introduced
species in North America (Newfoundland, Maine, Oregon, Washington, Quebec).
The descriptions and figures makes it obvious, however, that the name A. ater has
been used collectively for A. ater and A. rufus.

The systematics of the large arionids is complicated, and the species boundaries
may be fluctuating. A. lusitanicus has been of a major interest in recent years since it
has been shown to have a large potential for antropogenic dispersal and constitutes a
major agricultural pest.

Specimens of Arion rufus was collected around Olympia, Washington and fixed
in alcohol for further studies in the laboratory. Dissection and examination of the
reproductive system revealed that these specimens differ from the typical Arion rufis
found in Europe. Similar morphology has, however been described also in European
specimens (“Arion rufus type B”). In this poster we discuss the variation in
morphology of the reproductive system of the large arionids and its consequences for
the systematics. The morphology is illustrated.

Poster Session

Vicariance and Sister Species of Aplacophora at the Eastern Pacific
Hydrothermal Vents

Amélie H.Scheltema' & Christoffer Schander”
'Woods Hole Oceanographic Institution, Woods Hole, MA 02543, USA,
ascheltema@whoi.edu; “University of Géteborg, Department of Zoology, Box 463, SE-413 90
Goteborg, Sweden

Two sister species of neomenioid Aplacophora, Helicoradomenia juani and H.
acredema, occur at the Eastern Pacific vent systems, juani in the northern Juan de
Fuca-Endeavour-Gorda ridges and acredema on the East Pacific Rise and Galapagos
Spreading Zone. The two species are morphologically very similar to each other and
to no other Helicoradomenia species, which are unique to vents and presumably
have dispersed along oceanic ridges. In the early Tertiary the north-south Pacific-
Farallon Ridge, paralleling North America, was continuous. As the Pacific plate
moved eastward, subduction to the east proceeded at a faster rate than sea-floor
spreading along the ridge until the Pacific plate met the continental margin and the
once continous ridge was separated into two parts (Tunnecliffe et al. 1996). The
Jjuani-acredema sister species were probably a single species during the Eocene or
earlier, but that beginning about 30 Ma, when the Pacific plate collided with North
America, speciation was initiated. The sister relationship indicated by morphology
will be tested against molecular analyses; so far we have sequenced CO1 for H.
juani, but sequencing H. acredema awaits a more complicated procedure for
formalin-fixed material. A Helicoradomenia-like species has been found on
whalefalls off San Diego, with a radula more specialized than those of vent
Helicoradomenia perhaps indicating a move from vents to whalefalls.

Poster Session
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International Aspects of the PEET Aplacophora Grant

Amelie H. Scheltema', Christoffer Schander” & Dmitry L. Ivanov’

'Woods Hole Oceanographic Institution, Woods Hole, MA 02543, USA,
ascheltema@whoi.edu; “University of Géteborg, Department of Zoology, Box 463, SE-413 90
Goteborg, Sweden; *Zoological Museum, Moscow State University, Bol shaja Nikitskaja str.
6, Moscow 103009, Russia

Under the aplacophoran PEET grant, the collegial boundaries of aplacophoran
researchers have been expanded easterly from Woods Hole to Moscow and westerly
to Japan. A continuing series of monographs on Prochaetodermatidae will increase
the known species >5-fold worldwide. At the beginning of the PEET grant, there
were only three aplacophoran taxonomists. In summer 2002 the 1% international
aplacophoran workshop was held with 18 enthusiastic participants, including the
original three, the taxonomists trained under PEET, interested paleontologists, and
students and visiting scientists from Vienna. The results of this workshop included
sharing techniques, broad agreement on a set of characters, and coming participation
in the international Polyplacophora Symposium this summer in Japan. A second
workshop is planned for 2004. Conceptually phylogenetic research has expanded to
include (1) Paleozoic molluscan-like forms, (2) the relationships of
sclerite/spicule/setac-bearing Lophotrochozoa, and (3) molecular systematics, not a
part of the original PEET proposal. Biogeographic evidence indicates that many
genera of both higher level aplacophoran taxa are globally distributed but with
usually one or few species at any locality, leading to hypotheses of deep-sea
evolution, vicariance, and dispersal. Using data provided by deep-sea ecologists, it
has been shown that aplacophorans—once referred to as rare and "aberrant"
molluscs—are in fact a common, important part of the deep-sea benthic fauna. An
international effort has produced a database from initially 6 species at ~185 deep-sea
stations  to relational files accessible on the web
(www.whoi.edu/science/B/aplacophora) of nearly 2,000 localities, all (>350) named
species and 97 genera in 38 museums, and a complete bibliographic file of 456
references.

Special Session | - PEET Meets Molluscan Taxonomy

Hinge Ontogeny and Discrimination of the Western Atlantic Species
of Isognomon

Jay A. Schneider' & Joanne Dougherty”

'Department of Earth and Environmental Sciences, The George Washington University, 2029
G St. NW, Washington, DC 20052, USA, jasch@gwu.edu; “Department of Biology,
Villanova University, 800 Lancaster Avenue, Villanova, PA 191085-1699, USA,
joanne.dougherty@villanova.edu

All three species of the western Atlantic flat oyster occur in the Florida Keys:
Isognomon alatus, I. bicolor and I. radiatus. There has been considerable
misidentification of these species, for most of the traditional characters used to
distinguish between them (i.e., shell shape, demarcation between the nacreous and
prismatic layers of the shell) are variable. One discrete character, the number of
grooves, or resilifers, in the hinge has also been used for taxonomic assignment.
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However, this character is found to be a function of hinge length and there is
considerable overlap in number of grooves on the hinge amongst the three species.
The allometric relationship between the emplacement of grooves hinge length is
found to be logarithmic, not linear.

Contributed Session Il — Marine Papers

Recently Recognized Changing Risk of Importing Giant African Snail, Achatina
fulica, into the United States and PPQ’s Efforts to Mitigate it

James W. Smith
United States Department of Agriculture, Plant Epidemiology and Risk Analysis Laboratory,
Raleigh, NC 27606, USA, james.w.smith@aphis.usda.giv

A prior infestation of giant African snail, Achatina fulica, or GAS, established in
North Miami Beach, FL, due to the actions of a boy returning from Hawaii with
three hatchling snails in his pocket. Seven years and $700,000 were required to
eradicate the snail. In the more recent past, GAS has established on some of the
Caribbean islands which carry out trade with the US, establishing a new pathway for
GAS. USDA-APHIS-PPQ-PERAL has assessed the renewed risk for GAS and
prepared a pathway risk assessment to determine where resources should be used to
prevent another infestation in the US.

Symposium Il — Non-Marine Alien Mollusks

Systematic Affinity of Stanleya neritinoides (Smith, 1880), an Enigmatic
Member of the Thalassoid Gastropod Fauna from Lake Tanganyika,
East Africa (Cerithioidea, Paludomidae)

Ellen E. Strong' and Matthias Glaubrecht®
'Bell Museum of Natural History, University of Minnesota, St. Paul, MN 55108, USA,
stron016@umn.edu; “Institut fiir Systematische Zoologie, Museum fiir Naturkunde, D-10115
Berlin, Germany

The endemic thalassoid gastropod radiation in Lake Tanganyika represents an
ideal system for testing competing hypotheses of species flock formation. Yet, in
contrast to their cichlid counterparts, the gastropods of this ancient lake remain
underutilized as models for testing such hypotheses. While extrinsic factors have
been emphasized, less well explored are possible intrinsic factors that may have
promoted formation of the species flock. This is a consequence of the fact that much
of the basic biology of these species remains unknown. In an ongoing effort to
understand the evolution of Tanganyikan gastropods, we have investigated the
morphology of Stanleya neritinoides. Alcohol preserved material of the soft parts is
rare, consequently, systematic position of the species, and a repeated suggested
affinity to Tanganyicia rufofilosa, have been based primarily on features of the shell.
Thus, S. neritinoides has remained a particularly poorly known and enigmatic
member of the fauna.

This investigation confirmed that several features of internal and external
anatomy are shared between Stanleya neritinoides, Tanganyicia rufofilosa and other
Tanganyikan gastropods, but that S. neritinoides is unique in features of the radula
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and seminal receptacle. Moreover, S. neritinoides differs from 7. rufofilosa in
characters of the foregut, midgut, hindgut, kidney, nervous system, reproductive
system and reproductive strategy. Preliminary results of a phylogenetic analysis
based on morphological data for a subset of Tanganyikan gastropods will be used to
evaluate the suggested affinity of Stanleya and Tanganyicia.

Contributed Session Il — Freshwater Papers

The Systematic Status of the Pearl Oyster Genera (Bivalvia: Pteriidae)
as Inferred from Molecules and Morphology

Ilya Témkin & Paula M. Mikkelsen
Division of Invertebrate Zoology, American Museum of Natural History, 79th Street at
Central Park West, New York, NY 10024, USA, ilya@amnh.org

Traditionally based on shell morphology and a limited suite of morphological
characters, studies of Pteriidae systematics have failed to establish confirmed (or
readily identifiable) synapomorphies for the three extant genera of the family
(Electroma, Pinctada, and Pteria), and have resulted in irreconcilable taxonomies.
Our preliminary phylogeny based on the analysis of 18S rDNA sequences supports
monophyly of the genera. Consistent with these data, significant and consistent
morphological intergeneric differences were detected in the orientation of hinge
teeth, placement of the heart, degree of mantle fusion, shape of the adductor muscles,
and structure of the byssus. A derived position for Pinctada and a basal one for
Pteria in the molecular phylogeny are supported by the fossil record, but the
relationships among the extinct and extant pteriid genera remain uncertain and are
currently under investigation. Supported by NSF-PEET DEB-9978119.

Special Session | - PEET Meets Molluscan Taxonomy

Two New Freshwater Snails of the Genus Marstonia, and the Status
of the Hydrobiid Fauna of the Southeastern United States

Fred G. Thompson
Florida Museum of Natural History, PO Box 117800, Gainesville, FL 32611-7800, USA,
fgt@flmnh.ufl.edu

Two new species of hydrobiid snails are described from Alabama and Georgia.
Each occurs in specialized habitats within their respective drainage systems. One
species is found on aquatic mosses in a single spring along the Oconee River, a
tributary of the Altamaha River system in south-central Georgia. The other species is
found on mosses in riffles in the Paint Rock River, a tributary of the Tennessee River
in northeast Alabama. These species were overlooked in previous surveys because of
their cryptic habitats and their small size. These and other undescribed species
indicate that fewer than 50% of the southeastern Hydrobiidae have yet been reported.
Noteworthy understudied genera include Floridobia, Somatogyrus, and Amnicola, as
well as Marstonia. Most undescribed species in these genera occur in isolated
localities and occupy cryptic habitats that require special searches.

Special Session Il — J.B. Burch — His Students Speak
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Exploring the Evolutionary Radiation of the Marine Gastropod Genus Polystira
within Tropical America. Part I: Introduction and Shell
Morphological Diversity

Jonathan A. Todd' & Timothy A. Rawlings®
'Department of Palacontology, Natural History Museum, London, SW7 5BD, UK,
jont@nhm.ac.uk; “Department of Biological Sciences, Florida International University,
Miami, FL 33199, USA

Neogene to Recent changes in composition and taxic diversity of tropical
American molluscan faunas have been studied for over a century, with particular
interest in the response of marine organisms to the rise of the Isthmus of Panama.
Nevertheless, detailed studies of regional evolutionary dynamics are rare and the
contribution of clade-level patterns to neotropical faunal patterns through deep time
remain only poorly understood. The regional endemic turrid gastropod, Polystira
(Miocene — Rec.), represents a model genus for examining the influences of intrinsic
versus extrinsic factors in a neotropical species radiation. It is morphologically
complex, abundant in soft sediment environments ranging from 0 - 500 m, eurytopic,
species-rich with high levels of sympatry, and has a dense, well-dated, fossil record.
As a first step in our combined neontological and paleontological approach, we have
examined over 1360 museum lots (>5200 specimens) of Recent specimens in order
to delimit morphospecies within this genus, and to assess correspondence with
genetically defined clades. Surprisingly, our species diversity estimates for the
Recent Tropical Western Atlantic (TWA) lie between 27 and 66 species (best
estimate of allospecies = 54), contrasting with 12+ currently recognized species.
Though the genus is conchologically rather uniform, our results indicate that species
of Polystira are finely morphologically delimitable and that shell morphology is
systematically highly informative. We conclude therefore that fossilizable shell
morphology alone is sufficient for ‘fossil bio-species’ delimitation in TWA Polystira
-- given well-preserved material -- and this will allow us to exploit its rich but
presently mute fossil record.

Symposium | — Diversification In The Sea

Molecular Phylogeny of Certain Thai Gastrocoptinid Micro Land Snails
(Stylommatophora; Pupillidae) Inferred from Mitochondrial
and Nuclear Ribosomal DNA Sequences

Piyoros Tongkerd
'Department of Biology, Faculty of Science, Chulalongkorn University, Bangkok, 10330,
Thailand, piyorose@hotmail.com

The taxonomy of southeast Asian gastrocoptine pupillid micro land snails is
based almost entirely on shell morphological characters, with an emphasis on
apertural barriers. I aimed to test the phylogenetic utility of these characters by
constructing a molecular phylogeny, based on nuclear (28S rDNA) and
mitochondrial (16S rDNA) ribosomal gene fragments, for a cross section of Thai
gastrocoptine diversity (15 species). Although characterized by high levels of genetic
differentiation and homoplasy, my molecular dataset provided a number of novel
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insights into gastrocoptine evolution and systematics. Nominal conspecifics of three
genera with replicate samples (Gyliotrachela, Hypselostoma and Anauchen)
occupied contiguous sections of treespace, however all three were paraphyletic. Two
inferred examples of reductive loss in apertural lamellae were encountered:
Aulacospira smaesarensis Panha & Burch, was firmly nested within an otherwise
exclusively Gyliotrachela tip clade; the leaf-litter-dwelling Hypselostoma panhai
Burch & Tongkerd, exhibited striking conchological differentiation from its
geographically proximate rock-dwelling sister taxon H. erawan Panha &
Prateepasen. These results caution against the unquestioned use of apertural dentition
characteristics as diagnostic generic characters, imply that ecological transitions can
lead to rapid morphological change, and suggest that a comprehensive sampling of
both rock and leaf-litter lineages is required to fully flesh out phylogenetic
relationships among regional pupillid microsnails. These findings also emphasize the
utility of geographically proximate gastrocoptine taxa to establishing sister
relationships for locally endemic species, irrespective of apparent morphological
similarity. However, not all Thai gastrocoptines have localized ranges; Krobylos
maehongsonensis Panha & Burch, has apparently experienced geographically
extensive patterns of gene flow and colonization.

Contributed Session | — Focus on Land Snails; Competing for a Student Award

Getting a Job in Malacology: The PEET Experience

Angel Valdés
Natural History Museum of Los Angeles County, 900 Exposition Blvd., Los Angeles, CA
90007, USA, avaldes@nhm.org

The main objective of the PEET program is to train the next generation of
taxonomists. However, having a good training does not always entail getting a good
job. In this presentation, I will go through the factors that make a candidate
competitive in the field of Malacology, particularly in the Museum environment, and
how my training

Special Session | - PEET Meets Molluscan Taxonomy

Rock and Coral Boring Bivalvia (Mollusca) of the Middle Florida Keys, USA

Paul Valentich-Scott' & Grete Elisabeth Dinesen’

'Department of Invertebrate Zoology, Santa Barbara Museum of Natural History, 2559 Puesta
del Sol Road, Santa Barbara, California 93105, USA, pvscott@sbnature2.org; “University of
Aarhus, Institute of Biological Sciences, Department of Marine Ecology, Finlandsgade 14,
DK-8200 Aarhus N, Denmark

Eight species from three bivalve families were collected and/or observed in the
Middle Florida Keys. Diagnoses based on shell characters are given for Botula fusca,
Lithophaga antillarum, L. aristata, and L. bisulcata in the Mytilidae, and
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Gastrochaena hians in the Gastrochaenidae. Shell and anatomical comparisons are
made for three members of the Petricolidae, Petricola lapicida, Choristodon
robustum, and Choristodon sp. A, which is not attributable to a described Recent
Choristodon species.

These bivalves bore into limestone and dead coral, and in one case into living
coral. Observations substantiated previous findings of primary chemical boring
processes in Botula and Petricola.

Contributed Session Il — Marine Papers

Surveying the Land Snails of the Southern Appalachians

Amy S. Van Devender' & R. W. Van Devender >
1797 Little Laurel Road Extension, Boone, NC 28607, USA; 2Department of Biology,
Appalachian State University, Boone, NC 28608, USA

In two and a half decades of collecting in the Southern Appalachians, we felt that
we were beginning to understand the land snail diversity especially in Watauga
County, NC. But in the last year alone we have added at least 8 species to the
assemblage including several that are new state records. The area is interesting in
that it has a melange of widespread species and endemic mountain species with
several groups here reaching the edge of their boundaries (north or south). Though
not as diverse as the southwestern counties along the NC-TN border, this area
harbors at least 45 species of land snails. We attribute some of the finds to a new
collecting technique — examining fecal material from the red eft, the terrestrial
juvenile form of Notopthalmus viridescens viridescens. Salamanders have been
shown to eat land snails and some species ( like this Notopthalmus ) may prefer
snails especially those that are small. The shells survive intact through the
salamander’s digestive tract and most are readily identifiable. Since finding small
individuals can be problematic, this technique is a powerful tool.

Special Session Il — J.B. Burch — His Students Speak

Invasion and Evolution: Why didn't Giant African Land Snails Evolve
on Pacific Islands?

Geerat J. Vermeij
Department of Geology, University of California at Davis, Davis, CA 95616, USA,
vermeij@geology.ucdavis.edu

Notorious invaders evolve their competitive and reproductive vigor in
biologically rigorous environments and regions where performance standards for
competitive success are high. Perhaps because life stages in these species cannot shut
down metabolism for long periods—a necessary condition for long-distance
dispersal of terrestrial species across water—competitively superior invaders cannot
reach islands on their own, and thus require intervention by some mobile species
such as humans. Moreover, habitats and regions prone to invasion tend to be small,
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disturbed, and unproductive, with the result that the native biota is limited in the
power of its most vigorous members. As a result, in situ evolution in these biotas
does not strongly favor high levels of performance, because cheaper and lower levels
would work just as well. Evidence from the extremely wide ranges of top marine
predators implies that water barriers do not significantly limit competitive
performance in marine species. A predictive theory of invasion must incorporate
conditions of evolution, nature of the barriers, and the competitive environments of
donor and recipient biotas.

Symposium Il — Non-Marine Alien Mollusks

Hatchlings of Graneledone Support the Existence of Two Species
in the North Pacific Ocean

Janet R. Voight
Department of Zoology, The Field Museum, 1400 S. Lake Shore Dr., Chicago, IL 60605,
USA, JVoight@fieldmuseum.org

More new species of the deep-sea octopus genus Graneledone are being
described, but species of the genus remain poorly differentiated. Standard characters
used in octopod taxonomy are unreliable in this group, as the morphology of these
soft-bodied octopuses can change with the duration of preservation and with
different chemicals used. Arm sucker count has been reported to show clinal
variation with longitude and to differ with depth although these differences may not
be independent. Among octopodids, the character of egg size appears to be fairly
invariable within species. The problems in reliably treating egg size as an
informative character among animals living at depths over 2000 m that attached their
eggs to rocks where they are inaccessible to trawls are obvious. Every now and then,
however, unique opportunities arise. I present data on 28 hatchling octopuses of
Graneledone boreopacifica recovered from a brooding female on Mendocino
Escarpment at 1650 m depth in July 2002 by the Remotely Operated Vehicle,
Tiburon, operated by Monterey Bay Aquarium Research Institute. These hatchlings
and the eggs are over 25% larger than any other hatchling octopodids known and
60% larger than other eggs of North Pacific specimens of Graneledone that had been
considered conspecific collected from 2600 m depth. These hatchlings show greatly
advanced development compared to that of other hatchling octopodids.

Contributed Session Il — Marine Papers

Analysis of Melongena populations from the Alabama and Florida coasts

Jennifer M. Walker & Thomas S. Hopkins
Department of Biological Sciences, The University of Alabama, Tuscaloosa, AL 35487, USA,
walke008@bama.ua.edu

Individuals of the genus Melongena are known to exhibit highly variable shell
morphologies between and among populations. Currently three species of

62



Abstracts - American Malacological Society, Ann Arbor 2003

Melongena are recognized from the Alabama and Florida coasts. Of these, M. corona
(Gmelin, 1791) is divided into two subspecies with a large area of cline between the
two subspecific ranges. This classification is based on morphological shell
characters. Analysis of individuals from 20 populations located along the Alabama
and Florida coasts was conducted using both morphological and molecular data.
Shell morphology was investigated using both traditional shell measurement data
and landmark data using geometric morphometric analyses. Molecular data was also
investigated through the amplification of a portion of the mitochondrial cytochrome
oxidase subunit I gene. Results of all analyses indicate that the corona complex is
representative of only one evolutionary lineage.

Poster Session

A Systematic Study of the Freshwater Limpet Laevapex
(Ancylidae: Basommatophora)

Andrea Walther
Museum of Zoology and School of Natural Resources and EnvironmentUniversity of
Michigan, Ann Arbor, MI 48109, USA, awalther@umich.edu

Freshwater pulmonate limpets are easily recognizable by their cap-shaped shells
that lack the coil so commonly associated with the great majority of gastropods.
Belonging to the family Ancylidae, Laevapex is a genus of these tiny snails that may
be found throughout the eastern United States and is second only to Ferrissia in the
extent of its range. For this study, samples of Laevapex were collected from Pickerel
Lake in Michigan, South Anna River and New River in Virginia, and the Cossatot
and White rivers in Arkansas. Three nominal species were involved, L. fuscus, L.
diaphanus, and L. arkansasensis. The objectives of my study were to determine the
validity of each species and to complete a phylogenetic assessment showing how
they are related. This was accomplished through morphological and anatomical
observations of the shell, soft anatomy, and radulae for the five populations and also
by conducting a molecular analysis using mitochondrial COI and nuclear ITS-1. The
morphological observations revealed distinctions in shell sculpture and tentacle
pigmentation in the limpets collected from Arkansas, but no other variations noted
among populations seemed taxonomically significant. Molecular results indicated
that all three nominal species might comprise just one valid species-level taxon.
Mitochondrial COI revealed only a modest amount of genetic variation, and gene
trees generated from the COI dataset revealed a polytomous topological relationship
among nominal taxa, whereas nuclear ITS-1 revealed no genetic variation. Further
studies will need to be completed on this group, such as caryotypic analyses, to
obtain a more conclusive phylogenetic assessment.

Special Session Il — J.B. Burch — His Students Speak; Competing for a Student
Award
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Gene Diversity and Population Age in Littorina littorea — the Invasion
and Range Expansion Problem

John P. Wares
Center for Population Biology, University of California at Davis, Davis, CA 95616, USA,
jpwares@ucdavis.edu

The application of powerful statistical methods to genealogical data promises to
resolve many long-standing evolutionary and ecological questions. The link between
effective population size, essentially a demographic parameter, and genetic data is
particularly of interest to biologists trying to reconstruct how populations have
changed following natural or anthropogenic changes to an ecosystem. Here I explore
the hypothesized 19" century invasion of the periwinkle Littorina littorea using data
from mitochondrial and nuclear loci, and show that genealogical data strongly
confirms that this species has had a population in North America for thousands of
years, a hypothesis suggested by a few fossil and subfossil records. The conflict of
these data with the ecological data suggesting a species introduction is explored, as is
the failure of genealogical data to reconstruct dramatic changes in population size
over the past 200 years. Together, these point to the need for further genetic work to
be done on this system and the requirement for higher-resolution genetic markers.

Symposium | — Diversification In The Sea

The Licinidae: Zoogeographic Patterns in a Highly Speciose Caribbean Land
Snail Family

G. Thomas Watters
Department of Evolution, Ecology, and Organismal Biology, The Ohio State University,
Columbus, OH 43212, USA, Watters.1@osu.edu

The Caribbean land snail family Licinidae (= Annulariidae) is among the most
speciose gastropod groups, having ~1,600 nominal taxa. These taxa are concentrated
primarily in the Greater Antilles with relatively few species found in Central and
South America. Comparisons at the generic level reveal clear zoogeographic and
historical patterns. Most licinid genera are derived from Central American ancestors
and were vicariously rafted to their present positions with little subsequent radiation
to other islands, but with a explosion in diversity at the local level as new or empty
niches were filled. This pattern is particularly evident in Jamaica, the Haitian
Tiburon Peninsula, and the Cuban Pinar del Rio area. There is no support for the
GAARIandia theory that licinids colonized the Greater Antilles over the Aves Arch
from South America.

Contributed Session | — Focus on Land Snails
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A Comparison of Terrestrial Snail Faunas between Strip-mined Land and
Relatively Undisturbed Land in Ohio, USA — An Evaluation of Recovery
Potential and Changing Faunal Assemblages

G. Thomas Watters & Trisha Menker
Department of Evolution, Ecology, and Organismal Biology, The Ohio State University,
Columbus, OH 43212, USA, Watters.l@osu.edu

Terrestrial snail surveys were conducted at 1,693 hectares of reclaimed strip-
mined land at The Wilds and at 3,344 hectares of woodland at the Shawnee
Wilderness Area in Ohio, USA. These areas shared the same original physiography,
vegetative cover, and soils prior to mining and are believed to have had the same
snail assemblages. Fifty species were recorded from Shawnee and 60 from The
Wilds. The older areas of woodlands and marginal new growth stands in The Wilds
had recovered up to 55% of the presumed original woodland fauna based on shared
assemblages with Shawnee. The fields at The Wilds were dominated by species that
were rare at Shawnee. We hypothesize that those species were adapted to specialized
but sparse microhabitats at Shawnee and were able to colonize the disturbed areas
(fields) at The Wilds when given the opportunity. As the fields at The Wilds yield to
new growth woods these “field” species should return to their lower densities in the
woodlands. The ranges of the original woodland species, now confined to the older
growth woods, will expand as succession continues. If the woodlands are left to
expand, we expect the majority of the original land snail fauna will eventually return
to The Wilds.

Contributed Session | — Focus on Land Snails

Tracking the Evolutionary Legacy of the Biologically Invasive, Cosmopolitan
Species - Physa acuta

Amy R. Wethington
Biodiversity & Systematics, Department of Biological Sciences, University of Alabama, Box
870345, Tuscaloosa, AL 35497, USA, wethi001@bama.ua.edu

Conventional wisdom maintains that Physa acuta has spread from its native
homeland of Europe to South Africa, Hong Kong, New Zealand, and throughout
much of the Old World and parts of the New World. Here we report the results of a
detailed study examining allozyme and mitochondrial DNA sequence data to test the
evolutionary validity of the species and test alternative hypotheses about the
geographical origins of the species. Comparative allozyme frequency data and
mitochondrial DNA sequence data from representative populations of putative P.
acuta and nominal P. hetrostropha and P. integra from Indiana, Philadelphia,
Charleston, Ireland and France revealed levels of genetic variation comparable to
intraspecific values found within Physa populations from the Atlantic Piedmont of
the southeastern United States. Furthermore, phylogenetic analysis revealed no
support for the evolutionary distinction of P. acuta, P. integra and P. heterostropha.
Collectively, these data support the recognition of the three nominal species as one
valid entity, P. acuta. The genetic data are congruent with previously conducted
mating studies, which revealed no reproductive isolation among the three nominal
forms of Physa. We hypothesize that P. acuta is a native of North America and later
colonized Europe and other regions of the world.

Symposium Il — Non-marine Alien Mollusks; Competing for a Student Award
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Historical Biogeography and Speciation in Indo-West Pacific Periwinkles
(Echinolittorina)

Suzanne T. Williams, David G. Reid, & D. Tim J. Littlewood
Department of Zoology, The Natural History Museum, London SW7 5BD, UK,
suzaw(@nhm.ac.uk

The tropical genus of periwinkles, Echinolittorina, consists of 60 species
distributed circumtropically, making it a perfect model group to look at patterns of
speciation in the world’s tropical oceans. Bayesian analyses of sequence variation at
three genes (28S rRNA, 1400 bp, 12S rRNA, 340 bp and cytochrome oxidase I, 1200
bp) resulted in a well-resolved phylogenetic hypothesis for the genus. The final tree
shows a clear biogeographic pattern, with species from the tropical Atlantic and East
Pacific forming several basal clades and those from the tropical IWP forming a
single derived clade. The presence of a single, derived monophyletic clade of IWP
taxa is consistent with modern-day IWP fauna arising from a radiation in situ. In
addition, striking allopatry was observed between sister-species in the IWP, and to a
lesser degree in the East Pacific and Atlantic Oceans. Exceptionally detailed
knowledge is available about the geographic range of every species, and this in
combination with the phylogeny makes it possible to examine geographic patterns of
speciation and to challenge many of the accepted theories about the origin of the
“centre-of-diversity” in the IWP.

Symposium | — Diversification In The Sea

Taiwanese Land Slugs

Shi-Kuei Wu' & Chi-Li Tsai’
1University of Colorado, Boulder, CO 80309-0265, USA, Shi-Kuei.Wu@colorado.edu;
Taiwan Endemic Species Research Institute, Chi-Chi, Taiwan, tcl@tesri.gov.tw

Taiwanese land slugs were studied between October 2002 and March 2003. A
total of 12 species were recognized: Rathousia sp., Laevicaulis alte (Férussac),
Vaginula plebeius Fischer, Meghimatium bilineatum (Benson), M. fruhstorferi
(Collinge), M. cf. pictum Stoliczka, Deroceras altaicum (Simroth), D. leave (Miiller),
D. reticulatum (Miiller), Parmarion martensi Simroth, and Mariaella sp.

Rathousia sp., Meghimatium sp. and Mariaella sp. are currently under further
study and they might all represent new species. Vaginula plebeius, Meghimatium cf.
pictum, Deroceras altaicum, D. leave, and D. reticulatum are first records from
Taiwan.

Previous Taiwanese records of Meghimatium formosensis (Cockerell), M.
taiwanensis (Simroth) and Deroceras varians (Adams) appear erroneous.

Special Session Il — J.B. Burch — His Students Speak

66



