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PREFACE

The purpose of this book is to help students of North American
freshwater malacology identify the many species of freshwater snails
found on the continent north of the Mexican border. This is a large
fauna, beset with mariy taxonomic problems, which often make
species determinations in particularly troublesome groups difficult,
But the first step in resolving these problems is to make the freshwater
snail fauna better known to a wider audience and to assist developing
researchers in taxa identification,

This book was written in three parts, which accounts for its peculiar
overall format. The first section to be prepared and printed was the
Species List and Ranges [Section IV}, which is the most basic part of
the book, The purpose of the rest of the text, prepared and printed at
later dates, is to augment the list of species and ranges.

This book is a modification of a 1982 manual that I prepared for the
United States Environmental Protection Agency entitled Freshwater
Snails (Mollusca: Gastropoda) of North America [Environmental
Monitoring and Support Laboratory, United States Environmental
Protection Agency, EPA-600/3-82-026, Cincinnati, Ohio 45268, pp. i-vi,
1-294]. That publication was printed in a limited edition which was
exhausted in a few months after printing, and in spite of a large
demand, the EPA does not intend to reprint it. Accordingly, the
present publication will take its place until such time as a new revision
appears.

A further drawback in the original printing, due to the cheap
lithography, was the poor reproduction of the excellent illustrations of
John Tottenham in section [V. This current reprinting not only makes
the contents of the E.P.A. manual again available, but also presents
the opportunity to reproduce Mr. Tottenham's drawings properly.
This new printing contains ail the material in the original E.P.A.
publication, as well as some additional introductory material (see
Sections I-Il, pp. 1-80), and figures to illustrate the identification keys
{see Section V, pp. 217-263).

The present publication contains all freshwater gastropod species
recognized as possibly valid as of 1982 for North America {north of
Mexico}. Newly described species and the conclusions of new
taxonomic revisions will be presented in an addendum.
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to Younghun jung, for their assistance in the preparation of this book.

vi

J. B. BURCH
Ann Arbor, May 31, 1989

NORTH AMERICAN FRESHWATER SNAILS

CONTENTS

Preface
I. INTRODUCTION

II. SYSTEMATICS, NOMENCLATURE,
IDENTIFICATION and MORPHOLOGY

Systematics
Nomenclature
Identification and Morphology

III. HABITATS and DISTRIBUTION

Habitats
Distribution

IV. SPECIES LIST, RANGES and ILLUSTRATIONS

Family Neritinidae [Neritidae]
Family Valvatidae

Family Viviparidae

Family Ampullariidae [Pilidae]
Family Bithyniidae

Family Micromelaniidae
Family Hydroblidae

Family Pomatiopsidae
Family Thiaridae

Family Tleuroceridae

Family Acroloxidae

Family Lymnaeidae

Family Physidae

Family Planorbidae

Family Ancylidae

V. IDENTIFICATION KEYS TO THE FRESHWATER

GASTROPODS OF NORTH AMERICA
Families and Higher Taxa
Family Neritidae [Neritinidae)
Family Valvatidae

vii

18
25

74

74
76

81

81
81
84
90
92
92
92
130
130
131
170
170
182
194
212

217

217
223
223



Family Viviparidae

Family Ampullariidae [Pilidae]

Family Bithyniidae

Family Micromelaniidae

Family Hydrobiidae

Family Pomatiopsidae

Family Thiaridae

Family Pleuroceridae
Family Acroloxidae
Family Lymnacidae

Family Physidae

Family DPlanorbidae

Family Ancylidae

VI, GENERIC SYNONYMY

ViI. SUPPLEMENTAL NOTES

VIII. GLOSSARY
IX. REFERENCES
X, INDEX

Corrigenda

vift

227
230
230
231
231
239
240
241
247
247
253
254
261

264
268
285
77,293
338

80, 283

1, INTRODUCTION

North America is a vast area with abundant freshwater resources.
Its lakes rank among the largest and its rivers among the most extensive
in the world, The Great Lakes by themselves hold over 20% of the
earth’s freshwater reserves, The Mississippi River, with its major tribu-
taries, the Missourl and Red Rock rivers, is 3,860 miles in length and
drains an area of some 1,234,700 square miles, With such an extensive
freshwater system, it is not susprising that a prominent freshwater snail
fauna has developed on the continent. This fauna in North America
(north of Mexico) comprises about 500 species.

The freshwater snails of North America are common, and most ex-
tant species are relatively easy to collect. But, in spite of this, their
taxonomy, especially at the species level, has not been definitively estab-

. lished in most groups. This is unfortunate, because a number of Recent

species, and even whole genera, are now extinct due to the biological
destruction of their habitats, and many more species are threatened or
endangered.

One reason for the lag in modern taxonomic studies of North Amer-
ican freshwater snails is that readily available comprehensive guides for
identification are not available. Most of the previcus publications are
out-of-print, and now are available in only a few of the largest libraries.
And, most such publications are now badly out-of-date,

Previous comprehensive accounts of the species of North American
freshwater snails are those of Say (1830-34), Haldeman (1840-71; con-
tinued by Tryon, 1870-71), Binney {1865¢,d) and Burch (1982ab)
[see Bibliography, pp. 293-337]. The first three are old publications,
found only in a few specialized Institutions and several private libraries.
The latter publication, commissioned and published in one limited edi-
tion by the U.S. Environmental Protection Agency, was out-of-print
only several months after it appeared. The present publication, an ex-
tension of the E.P. A, manual, is now presented to make more readily
available a modern introduction to the North American freshwater snail
faung.

Binney’s manual, which also included the land snails (W.G. Binney &
T. Bland, 1869, Land and fresh water shells of North America. Part I
Pulmonata Geophila, Smithsonian Miscelianeous Collections, No. 194},
was the only such reference available on North American noft-marine
moliusks for more than a century. But, during the years since Binney’s
book, various regional handbooks or monographs were published on,

m
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or included, North American freshwater snails, The more prominent of
these publications, listed by geographic regions, are presented below.

Alaska

Witliam H. Dall. 1905. Land and fresh water mollusks of Alaska and
adjoining regions. Smithsonian Institution Harriman Alaska Ex-
pedition.

Canada

Arthur H. Clarke. 1973. The freshwater mollusks of the Canadian
Interior Basin. Malacologia, Vol. 13,

Arthur H. Clarke, 1981, The freshwater molluscs of Canada. Nation-
al Museum of Natural Sciences, National Museums of Canada.

United States {exclusive of Alaska)

George W. Tryon, Jr. 1870-71. 4 monograph of the fresh-water uni-
valve Mollusca of the United States, Acaderny of Natural Sciences
of Philadelphia.

Western United States (including Colorado)

Joseph C. Bequaert & Walter B. Miller. 1973. The mollusks of the
arid Southwest, with an Arizong check list. The University of
Arizona Press, Tucson.

R. Ellsworth Call. 1884. On the Quaternary and Recent Mollusca
of the Great Basin, with deseriptivns of new forms. Bulletin of
the U.S. Geological Survey, No. 11,

Raiph V. Chamberlain & David T. Jones. 1929. 4 descriptive cata-
logue of the Mollusca of Utah. Bulletin of the University of Utah,
Vel 19.

Harold Hannibal. 1912, A4 synopsis of the Recent and Tertiary
freshwater Mollusca of the California Province, based upon an
ontogenetic classification, Proceedings of the Malacological Soci-
ety of London, Vol. 10,

Junius Henderson. 1907/1912. The Mollusca of Colorado. Univer-
sity of Colorado Studies, Vols. 4 (1907} and 9 (1912).

Junius Henderson. 1924. Mollusca of Colorado, Utah, Montana,
Idaho and Wyoming. University of Colorado Studies, Vol. 13.
(A supplement was published in 1936.)
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Junius Henderson. 1929, Nown-marine Mollusca of Oregon and Wash-
ington. University of Colorado Studies, Vol. 17. {A supplement
was published in 1936.)

Josiah Keep. 1887 West Coast shells. Bancroft Brothers, San Fran-
¢isco.

Josiah Keep. 1904. West American shells. Whitaker and Ray, San
Francisco.

Josiah Keep. 1911 [1910]. West Coast sheils. [Includes a chapter
on “Shells of lakes and streams” by Harold Hannibal.] Whitaker
and Ray-Wiggin, San Francisco.

Henry A. Pilsbry & LY. Ferriss. 1905-1923. Mollusca of the south-
western states. Proceedings of the Academy of Natural Sciences
of Philadelphia,

North Central United States

Frank Collins Baker. 1902. The Mollusca of the Chicago area. Purt
2, The Gastropoda. Chicago Academy of Science.

Frank Collins Baker. 1928. The fresh water Mollusca of Wisconsin.
Wisconsin Geological and Natural History Survey, Bull, 70,

R. Ellsworth Call, 1900. A4 descriptive illustrated catalogue of the
Mollusca of Indiana. 24th Annual Report of the Department of
Geology and Natural Resources of Indiana, (Revised [without
figures] by Calvin Goodrich & Henry van der Schalie, 1944.)

Alan M, Cvancara. 1983. Aquatic mollusks of North Dakota. Re-
port of Investigation No. 78, North Dakota Geological Survey.

Calvin Goodrich. 1932, The Mollusca of Michigan, Museum of
Zoology, The University of Michigan,

Aurdle La Rocque. 1968, Pleistocene Mollusca of Ohio. Division of
Geological Survey, Department of Natural Resources, State of
Ohio, Bull. 62. (Includes Recent species.)

A, Byron Leonard. 1959, Handbook of gastropods in Kansas. Uni-
versity of Kansas Museum of Natural History Miscellaneous Pub-
lication, No. 20.

Eastern United States

William K. Bmerson & Morris K. Jacobson. 1976, Guide to shells,
land, freshwater, and marine, from Nove Scotiz to Florida, Alfred
A. Knopf, New York.
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Northeastern United States

Augustus A. Gould. 1870, Report on the Invertebrata of Massachu-
setts, Edited by W.G. Binney. Wright and Potter, Boston.

Willard N, Harman & Clifford O. Berg. 1971, The freshwater srnails
of central New York, with iliustrated keys to the genera and spe-
cies, Search, Agriculture, Entomology {Ithaca) 2, Vol. L.

Eileen H. Jokinen. 1983. The freshwater snails of Connecticut.
State Geological and Natural History Survey of Connecticut,
Department of Environmental Protection, Bulletin 109,

Imogene C.8. Robertson & Clifford L. Blakeslee. 1948. The Mol
lusca of the Niagara Frontier region. Bulletin of the Buffalo
Society of Natural Science, Vol. 19.

Southeastern United States

William 1. Clench & Ruth D. Turner. 1956, Freshwarer mollusks of
Alabama, Georgia, and Florida from the Escambia fo the Suwan-
nee River. Bulletin of the Florida State Museum {Biological Sci-
ence), Vol. 1.

Fred G, Thompson. 1984. Freshwater snails of Florida. 4 manual
for identification. University of Florida Press, Gainesville.

Also since Binney’s (1865¢,d) manual, various taxonomic groups of
snails have been moriographed, either regionally or totally. These are
listed below.

Hydrobiidae

Elmer G, Berry. 1943, The Amnicolidae of Michigan: distribution,
ecology, and taxonomy. Miscellaneous Publications of the Mu-
seumn of Zoology, University of Michigan, No. 57,

Fred. G. Thompson. 1968. The aguatic snails of the family Hydro-
biidae of peninsular Florida, University of Florida Press, Gaines-
ville.

Fred G. Thompson. 1977, The hydrobiid snail genus Marstonia.
Bulletin of the Florida State Museumn (Biological Science}, Vol.
21,

s
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Pleuroceridae

Chas. C. Adams. 1915. The variations and ecological distribution
of the snails of the genus 1o, Memoirs of the National Academy
of Science, Vol. 12,

Calvin Goodrich. 1917-44, [Numerous papers revising the large
family Pleuroceridae, mostly published in the Occasional Papers
of the Museum of Zoology, University of Michigan and the Mis-
cellaneous Publications of the Museum of Zoology, University of
Michigan.]

George W. Tryon, Jr. 1873, Land and fresh-water shells of North
America. Part IV, Strepomatidae {American melanigns). Smithi-
sonian Miscellaneous Collections, Vol. 16,

Lymnaeidae

Frank Collins Baker. 1911. The Lymnaeidae of North and Middle
" America, Recent and fossil, Chicago Academy of Science.
Bengt Hubendick, 1951. Recent Lymnaeidae. Their variation, mor-
phology, taxonomy, nomenclature, and distribution. Kungliga
Svenska Vetenskapsakademiens Handlingar, Vol. 3.

Physidae

George A, Te. 1975, Michigan Physidae, with systematic notes on
Physella and Physodon {Basommatophora: Pulmonata). Mala-
cological Review, Vol. &.

Planorbidae
Frank Collins Baker. 1945. The molluscan family Planorbidae.
University of [linois Press, Urbana.
Ancylidae

Paul F. Basch. 1963, A review of the Recent freshwater limpet
snails of North America (Mollusea: Pulmonata). Bulletin of the
Museum of Cormparative Zoology at Harvard College, Vol. 129,

The taxonomic philosophies of the authors above have varied con-
siderably, and the taxonomic treatments in the older publications es-
pecially need revision. But, the publications of the two lists above have
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been invaluable source material for the present manual, and may prove
to be especially useful to current biologists who must deal with moi-
lusks of the geographical areas or taxonomic groups covered.

In addition to the major publications listed above (and hundreds of
more minor ones not listed here), an additional publication shouid be
mentioned: Bryant Walker’s (1918) A synopsis of the clussification of
the freshwater Mollusca of North America, north of Mexico, and a cata-
logue of the more recently described species, with notes, Miscellaneous
Publications of the Museum of Zoology, University of Michigan, No. 6.
Although this publication is now out-of-print and out-of-date, it has been
one of the landmark publications on the classification of North Ameri-
can mollusks for the past 70 years,

II. SYSTEMATICS, NOMENCLATURE, IDENTIFICATION
AND MORPHOLOGY

* ke *

SYSTEMATICS

Interest in the systematics of North American freshwater snails be-
gan in the 1 7th century in Europe, but it was Thomas Say (1787-1834),
an American, who made the most significant early advances in taxo-
nomic malacology on this continent. Say recognized and described
many new moljusks, most of which still stand today as valid species. A
contemporary of Say’s was C.F. Rafinesque, who added many more
new taxa {(and much confusion). Say and Rafinesque were followed by
T.A, Conrad, A.A. Gould, 8.8. Haldeman, James Lewis, Wm. G. Binney,
G.W. Tryon, H.A. Pilsbry and scores of other authors who described
hundreds of additional taxa.

This fauna in North America (north of Mexico), as currently recog-
nized, comprises about 500 species, which are divided into 78 genera
and 15 families. These snails are grouped into two large subclasses, the
gitl-breathing, operculated Prosobranchia and the ling-breathing, non-
operculated Pulmonata {Order Lymnophila). The prosobranch snails
are represented by 49 genera and about 350 species, and the pulmonate
snails by 29 genera and about 150 species. Systematics are not well
worked out in many groups of North American freshwater snails, and
future studies undoubtedly will change these numbers. An outline of
classification is presented below.

Subclass PROSOBRANCHIA
Order Neritacea (Neritopsina)
Superfamily Neritinoidea

NERITIDAE Rafinesque 1815
Neriting Lamarck 1816 (Nerita pulligera Linnaeus 1766)*
Vitta Mreh 1852 (Nerita virginea Linnaeus 1758)

*Type species are placed in parentheses after each generic-group name.

(N
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Order Mesogastropoda
Superfamnily Valvatoidea

VALVATIDAE Gray 1840
Valvate Mitlier 1774 (Valvata cristata Miller 1774)

Superfamily Ampuliarioidea

VIVIPARIDAE Gray 1847
Viviparinae
Tulotoma Haldeman 1840 (Paluding magnifica Conrad 1834)

Viviparus Montfort 1810 (Helix vivipara Linnaeus 1758)
Bellamyinae Réhrbach 1937

+ Cipangopaluding Hanmdbal 1912 (Paluding malleata Reeve
18623
Lioplacinae Gill 1863

Campeloma Rafinesque 1819 (Campeloma crassuly Rafinesque
1819)

Lioplax Troschel 1857 (Limnaea subcarinata Say 1817)

AMPULLARIDAE Guilding 1828
tMarisa Gray 1824 (Helix cornuarietis Linnaeus 1758)
Pomacea Perry 1810 (Pomacea maculata Perry 1810)

BITHYNHDAE Troschel 1857

Bithynia Leach (in Abel) 1818 (Helix fentaculata Limnaeus
1758)

IMICROMELANIIDAE Thiele 1928

Antroselates Hubricht 1963 (dAnrroselares spiralis Hubricht
1963)

Superfamily Truncatelloidea

HYDROBIIDAE Troschel 1857
Hydrobiinae

Aphaostracon Thompson 1968 (4phaostracon rhadinus Thomp-
son 1968)

¥ Recent introduction to North America.

SYSTEMATICS

Hovyia F. C. Baker 1926 (4dmnicola sheldoni Pilsbry 1890)
Hyalopyrgus Thompson 1968 (Bythinella aequicostata Pilsbry
1889)
Littoridinops Pilsbry 1952 (Amnicole tenuipes Couper (in
Haldeman) 1844)
Probythinella Thiele 1928 (Paluding emarginara Kiister 1852 =
Probythinellz lacustris Emafodens Morrison 1947)
Pyrgophorus Ancey 1888 (Pyreulopsis spinosus Call & Pilsbry
1886)
Tryonia Stimpson 1865 (Tryonia clathrate Stimpson 1865)
Lithoglyphinae Troschel 1857
Antrobia Hubricht 1971 (Antrobig culveri Hubsicht 1971)
Clappia Walker 1909 (Clappia clappi Walker 1909 = Somato-
gyrus umbilicatus Walker 1904)
Cochliopina Morrison 1946 (Cochliopa ricgrandensis Pilsbry &
Ferriss 1906)**
Fluminicola Stimpson 1865 (Paluding muttalliana Tea 1838)
Gillig Stimpson 1865 (Melania altilis Lea 1842)
Lepyrium Dall 1896 (Neriting showalteri Lea 1861)
Somarogyrus Gill 1863
Somatogyrus s.s. (Amricola depressa Tryon 1862)
Walkerille Thiele 1928 (Somatogyrus coosaensis Walker
1504)
Nymphophilinae Taylor 1966
Birgella F.C, Baker 1926 {(Paludina subglobosa Say 1825)
Cincinnatia Pilsbry 1891 (Paluding cincinnatiensis Anthony
1840) ‘
Fontelicella Gregg & Taylor 1965
Fontelicella s.s. (Fontelicella californiensis Gregg & Taylor
1965)
Microamnicola Gregg & Taylor 1965 (dmnicola micrococcus
Pilsbry (in Stearns) 1893}
Natricola Gregg & Taylor 1965 (Pomatiopsis robusta Walker
1908)
Marstonia F. C. Baker 1926 (Ampnicola lustrica Pilsbry 1890)
Notogillia Pilsbry 1953 (Hydrobia wetherbyi Dall 1885)
Orygoceres Brusina 1882 (Orygoceras cornucopige Brusina
1882)

**See Thompson (1984, p. 1069) for subfamilial placement of Cochliopina.
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Pyrguiopsis Call & Pilsbry 1886 (Pyrgula nevadensis Stearns
1883)

Rhapinema Thompson 1969 (Rhapinema dacryon Thompson
1969)

Spilochlamys Thompson 1968 (Spilochlamys conica Thomp-
son 1968)

Stiobia Thompson 1978 (Stiobia nana Thompson 1978)

Amnicolinae Tryon 1862
Amnicola Gouid & Haldeman 1840
Amnicola s.s. (Paludina porata Say 1821 = Paludina limosa

Say 1817)

Lyogyrus Gill 1863 (Valvata pupoidea Gould 1841)
?Hauffenia Pollonera 1898 (Horatia tellini Pollonera 1898)
YHoratia  Bourguignat 1887 {Horatio klecakizna Bourguignat

1887)
Fontigentinae Taylor 1966
Fontigens Pilsbry 1933 (Paludina nickliniana Lea 1838)

POMATIOPSIDAE Stimpson 1865
FPomatiopsis Tryon 1862 (Cyclostorma lapidaria Say 1817)

Superfamily Cerithicidea

THIARIDAE Troschel 1857
T Melanoides Olivier 1804 (Nerita tuberculara Milller 1774)
T Thiara Roding 1798 (Helix amarula Linnaeus 1758)

PLEUROCERIDAE Fischer 1885 (Strepomatidae Haldeman 1863, 7Pal-

udomidae Gill 1871)

Llimig H. & A, Adams 1854 (Melaria acutocarinata Lea 1841
= Melania clavaeformis Llea 1841) [synonyms:
Goniobasis, Macrolimen, Melasma)

Gyrotoma Shuttleworth 1845 (Gyrotoma ovoidea Shuttle-
worth 1845 = Melania excisa Lea 1843) [synonyms:
Apella; Schizostoma Lea 1843, non Bronn 1835;
Schizocheilus Lea 1852]

fo Lea 1831 (Fusus fluvialis Say 1825) [synonym: Melafusus]|

TRecent introduction to North America.

i
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Juga H. & A. Adams 1854

Juga s.s. (Melania silicula Gould 1847)

Calibasis Taylor 1966 (Melania (?Goniobasis) acutifilosa
Stearns 1890)

Oreobasis Taylor 1966 (Melania newberryi Lea 1860 =
?Melania bulbosa Gould 1847)

Leptoxis Rafinesque 1819 (Melania praerosa Say 1821) [svno-
nyms: Anaplocamus, Anculosa)

Mudalia Haldeman 1840 (Paluding dissimilis Say 1819 =
Bulimus carinatus Bruguidre 1792) [synonyms:
Alleghenya, Nitocris, Spirodon)

Lithasia Haldeman 1840 (Anculosa { Lithasia) geniculata Halde-
man 1840} [synonyms: Angitrema, Athearnia,
Eurycaelon, Glotteila, Megara, Meseschiza)

Pleurocera Rafinesque 1818 (Pleurocera acuta Rafinesque (in
Blainvilie) 1824) [synonyms: Ceriphasia, Oxy-
trema, Strepoma, Telescopeila, Trypanostomal

Strephobasis Lea 1861 (Strephobasis cornea Lea 1861 =
Melania plena Anthony 1854)

Subclass PULMONATA
Order Lymnophila
Suborder Archaeopulmonata
Superfamily Acroloxoidea

ACROLOXIDAE Thiele 1931
Acroloxus Beck 1837 (Patella lacustris Linnaeus 1758)

Suborder Branchiopulmonata
Superfamily Lymnacoidea

LYMNAEIDAE Rafinesque 1815
Lymnaeinae
Acella Haldeman 184] (Lymnaea gracilis Jay 1839, preoce. =
Limnaea haldemani *Deshayes” W. G, Binney 1867)
Bulimnea Haldeman 1841 (Lymnaeus megasomus Say 1824)
Fossaria Westertund 1885
Fossaria s.s. (Bucciman truncatulum Miiller 1774)
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Bakerilymnaea Weyrauch 1964 (Limnaea cubensis Pleiffer
1839)
Lymnaea Lamarck 1799 (Helix stagnalis Linnaeus 1758)
Pseudosuccinea F.C. Baker 1908 (Lymwnaea columella Say
1817)
tRadix Montfort 1810 (Redix auriculatus Monifort 1810 =
Helix quricularia Linnaeus 1758)
Stagnicola Leach (in Jeffreys) 1830
Stagnicola s.8. (Buccinum palustre Miiller 1774)

Hinkleyia F. C. Baker 1928 (Lymnaeus caperatus Say 1829)
Lancinae Hannibal 1914

Fisherola Hannibal 1912 (Fisherola lancides Hannibal 1912)
Larnx Clessin 1882

Lanx ss. (Ancylus newberryi Lea 1858 = dncylus patel-
loides Lea 1856)

Walkerolu Hannibal 1912 (Lenx [Walkerola} Klamathensis
Hannibal 1912)

Superfamily Ancyloidea

PHYSIDAE Fitzinger 1833
Physinae
Physa Draparnaud 1801 (Bullz fontinalis Linnaeus 1758)
Phiysella Haldeman 1843
Physella s.5. (Physa globosa Haldeman 1841)
Costatella Dall 1870 (Physa costata Newcomb 1861)
Petrophysa Pilsbry 1926 (Physa (Petrophysa] zionis Pilsbry
19263
Aplexinae Starobogatov 1967
Aplexa Fleming 1820 (Budla hypnorum Linnaeus 1758)
Stenophysa Martens 1898 (Physa sowerbyana d’Orbigny 1853)

PLANORBIDAE Rafinesque 1815
Planorbinae
Planorbini
Gyraulus “Agassiz” Charpentier 1837
Gyraulus s.s. (Planorbis hispidus Draparnaud 1805 = Plan-
orbis albus Miiller 1774)

tRecent introduction to North America.

SYSTEMATICS

Armiger Hartmann 1840 (Planorbis cristatus Draparnaud
1805 = Nautilus crista Linnaeus 1758)
Torguis Dall 1905 {Planorbis parvus Say 1817)
Drepanotremini Ziich 1959 (? Acrorbini Starobogatoy 1958)
Drepanotrema Fischer & Crosse 1880 (Planorbis yzabalensis
Crosse & Fischer 1879 = Planorbis anatinus 4’ Or-
bigay 1835)
Antillorbis Harry & Hubendick 1964 (Planorbis circumline-
atus Shuttleworth 1834 = Planorbis aeruginosus
Morelet 1851)
Fossulorbis Pilsbry 1934 (Planorbis cultratus d'Orbigny
1841 = Planorbis kermatoides d’Orbigny 1835)
Biomphalariini Watson 1954
Biomphalaria Preston 1910 (Biomphalaria smithi Preston 1910)
Helisomini F. C. Baker 1928 .
Helisoma Swainson 1840
Helisoma s.s. (Planorbis bicarinatus Say 1817, preocc, =
Planorbis anceps Menke 1830)
Carinifex W.G. Binney 1863 (Planorbis newberryi Lea 1858)
Menetus H. & A, Adams 1855
Menetus s.s. (Planorbis opercularis Gould 1847)
Micromenerus F.C. Baker 1945 (Planorbis dilatatus Gould
1841)
Planorbellg Haldeman 1842
Planorbella s.s. (Planorbis campanulatus Say 1821)
Pierosoma Dall 1905 (Planorbis trivolvis Say 1817)
Seminoling Pilsbry 1934 (Paludina scalaris Jay 1839)
Planorbula Haldeman 1840 (Planorbis armigerus Say 1821)
Promenetus F. C. Baker 1935 (Planorbis exacuous Say 1821)
Vorticifex Meek (in Dali} 1870
Vorticifex ss. (Carinifex { Vorticifex ) tryoni Meek (in Dall)
1870)
Parapholyx Hanna 1922 (Pompholyx effusa Lea 1856)
Neoplanorbinae Hannibal 1912
Amphigyra Pilsbry 1906 (Amphigyra alabamensis Pilsbry 1906)
Neoplanorbis Pilsbry 1906 (Necplunorbis tantillus Pilsbry
1906)

ANCYLIDAE Rafinesque 1815
Ancylinae
Rhodacmea Walker 1917
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Rhodacmen s.s. (Ancyius filosus Conrad 1834)
Rhodocephala Walker 1917 (Rhodacmea {Rhodocephala)
rhodacme Walker 1917)
Ferrissinae Walker 1917
Ferrissia Walker 1903 (dAncylus rivularis Say 1817)
Laevapecinae Hannibal 1912
Hebetancylus Pilsbry 1914 (dncylus moricandi 4’Orbigny
1836)
Laoevapex Walker 1903 (Ancylus fuscus C.B. Adams 1841)

The sizes of the various genera vary enormousty, a variation which in
some cases undoubtedly reflects real numbers of valid species, but per-
haps more often simply indicates the disparate quality of current tax-
onomy. Below is a taxonomic list of North American freshwater snail

genera showing the number of species and subspecies presently recog-
nized for each,

Number of Number .of
North American SUbSpemgs
(horth of {a‘x‘ld recog’r}azed
Mexico) Species 13}3;1;}?"} 2I
Subclass Prosobranchia
Order Neritacea
Superfamily Neritinoidea
Family NERITIDAE
Genus Neritinag
Subgenus Vitta 1 3
Order Mesogastropoda
Superfamily Valvatoidea
Family VALVATIDAE
Genus Valvata 11 Z{+18
“morphs” or
"forms"']

Superfamily Ampullarioidea
Fauily VIVIPARIDAE
Subfamily Viviparinae
Genus Tulotoma 1
Genus Viviparus 3

*The numbers in this colugmn are the subspecies {or “morphs” ot "forms”] listed
in this mamual for the various species of each genus. Singly lsted subspecies of
species in which all othier subspecies occur extralimitally are not enumerated.
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Subfamily Bellamyinae
Genus Cipangopaludinag

Subfzmily Lioplacinae
Genus Campeloma
Genus Lioplax

Family AMPULLARIIDAE {PILIDAE)

Genus Marisa
Genus Pomacea
Family BITHYNIDAE
Genus Bithynia
Superfamily Truncatelloidea
Family MICROMELANTIDAE
Genus Antroselates
Family HYDROBIIDAE
Subfamily Hydroblinae
Genus Aphaostracon
Genus Hovig
Genus Hyalopyrgus
Genus Littoridinops
Genus Probythinella
Genus Pyrgophorus
Genus Tryonia
Subfamily Lithoglyphinae
Genus Antrobia
Genus Clappia
Genus Cochlioping
Genus Fluminicola
Genus Gillia
Genus Lepyrium
Genus Somatogyrus

Subgenus Somalogyrus s.5.

Subgenus Walkerilla
Subfamily Nymphophilinae
Genus Birgella
Genus Cincinnatia
Genus Fonrelicella
Subgenus Fontelicella s.s.
Subgenus Microamnicola
Subgenus Natricola
Genus Marstonia
Genus Notogillia
Genus Orygoceras
Genus Pyrgulopsis
Genus Rhapinema
Genus Spilochlamys
Genus Stiokia
Subfamily Amnicolinae
Genus 4 mnicola
Subgenus Amnicolg s.s.
Subgenus Lyogyrus
Genus Hauffenia
Genus Horatia
Subfamily Fontigentinae
Genus Fontigens
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Irncertae Sedis
Family POMATIOPSIDAL
Genus Pomatiopsis
Superfamily Vermetoides
Family THIARIDAE
Genus Melanoides
Genus Thiara
Family PLEUROCERIDAE
Genus Elimia
Genus Gyrotoma
Gestus fo
Genus Juga
Subgenus Juga s.s.
Subgenus Calibasis
Subgenus Oreobasis
Genus Leptoxis
Subgenus Leptoxis s.s.
Subgenus Athearnia
Subgenus Mudalig
Genus £ithasia
Subgenus Lithasiz s.5.
Subgenus Angitrerma
Genus Pleuroecer
Subgenus Plewrocern 5.5.
Subgenus Strephobasis

Subelass Pulmonats
Ozder Lymnophila
Superfainily Acroloxoidea
family ACROLOXIDAE
Genus A croloxus
Superfamily Lymnaeoidea
Family LYMNAEIDAE
Subfamily Lyminaeinae
Genus Acella
Genus Sulimnea
Genus Fossarig

Subgenus Fossaria 5.5.
Subgenus Bakerilymnaea
Genus Lymnaea
Genus Pseudosuceined
Genus Radix
Genus Stagnicoly
Subgenus Stagricola s.5.
Subgenus Hinkleyia
Subfamily Lancinae
Genus Fisherola
Genns Lanx
Subgenus Lanx s.s.
Subgenus Walkerolg
Superfamily Ancyloidea
Family PHYSIDAE
Subfamily Physinae
Genus Physa
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Genus Physella
Subgenus Physella s.5.

Subgenus Costatells

Subgenus Petrophysa
Subfamily Aplexinae
Genus A4plexa
Genug Stenophysa
Family PLANORBIDARL
Subfamily Planorbinae
Tribe Planorbini
Genus Gyreulus
Subgenus Gyraulus s.s.
Subgenus Armniger
Subgenus Torguis
Tribe Drepanotremini
Genus Drepanotrema
Subgenus Antiflorbis
Subgenus Fossulorbis
Tribe Biomphalariini
Genus Biomphalaria
Tribe Helisomini
Genus Helisoma
Subgenus Helisoma s.s.
Subgenus Caririfex
Genus Menetus
Subgenus Menetus s.s.
Subgenus Micromenetus
Genus Planorbella
Subgenus Plgnorbelly 5.5,
Subgenus Pierosoma
Subgenus Seminoling

Genus Planorbula
Genus Promenetus
Genus Vorticifex
Subgenus Parapholyx
Subfamily Neoplanorbinae
Genus Amphigyra
Genus Neoplanorbis
Family ANCYLIDAE
Subfamily Ancylinze
Genus Riodacmea
Subfamily Ferrissinae
Genus Ferrissia
Subfamily Laevapecinae
Genus Hebetancylus
Genus Laevapex

SYSTEMATICS

16

14

LS 3]

—

—

Tk =

16 {+5
“morphs”]
14 {+4
“morphs”]

[1 "mf}rph"]

2
7
{6 “races” or
“forms™)
2
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NOMENCLATURE

Nomenclature in the North American freshwater snails has been
the subject of considerable controversy and seemingly continuing
change. Part of this changing nomenclature has been the discovery
from time to time of clder names for currently used taxa. Another
factor that has caused some nomenclatural instability has been the
changing of the rules of nomenclature over the years, Hopetully, the
nomenclature is now reasonably stable, but it will no doubt still be
subject to some change in the several groups for which there is not yet
enough information from which to provide a reasonably definitive
classification. Also, probably there will still be some differences in the
names used for several taxa because of differing attitudes among
individual malacologists regarding application of nomenclature, and
about how much difference between taxa is significant enough to
warrant the recognition of particular grades of taxa.

Perhaps the greatest subjects of controversy in the past have been
the application of some of the ill-defined names of C.S. Rafinesque.
These debates are still going on, aithough one of the longest running
disputes was recently settled by a 1981 ruling (Opinion 1195) of the
liiternational Commission on Zoological Nomenclature in designat-
ing for Pleurocera Rafinesque 1818 the type species P. acuta
Rafinesque (in Blainville) 1824 (see p. 24).

During various periods in the history of North American freshwater
malacoiogy, certain familial and generic names were in common use,
only to be changed later. Also, there was some confusion as to the
authorship of familial names. For example, Rafinesque (1815) is
credited now as the first to use formally the family-group names
Neritidae*, Lymnaeidae, Planorbidae and Ancylidae, but since his
authorship of these families was not generally recognized until
relatively recently, most workers credited these names to other
authors. In fact, North American authors succeeding Rafinesque, and
foreign authors as well, did not divide the freshwater gastropods into
the basic groups that we recognize today. Haldeman (1840-71)
included all the freshwater pulmonates in the family "Physadae.”
Trvon (1870-71), who continued Haldeman's menograph, used this

*Rehder (1980) credited the intraduction of the family name Neritidae to the
vernacular form {"Meritacées” {sic)] used by Lamarck (1812, p. 117). However,
there are even earlier vernacular versions of this name (e.g., see Pérussac, 1807).
Incidentally, Lamarck's “Néritaces” contained only four names as included
taxa, all in the vernacular.

(i8)
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same family name, but divided the family into subfamilies, several of
which are no longer recognized as family-group assemblages
(Pompholiginae Dall 1866; Megasistrophinae Tryon 1870). For the
North American freshwater prosobranchs, Haldeman (1845, see pp. 1-
3) placed them all in the families Turbidae (based on the marine
genus Turbo) and Melaniadae’ [Pleuroceridael, although he
acknowledged other familial arrangements made by Europeans,
including that of J.E. Gray (1821), who split the freshwater operculates
into several families, represented by the genera Ampullaria, Paludina
and Valwata. [For these latter three groups, modern usage has not
changed: these families are Ampullariidae {= Pilidae}, Viviparidae
(Paludina') and Valvatidae (Valvata). Tryon (1870-71) used Turbidae
on the cover page of his monograph for the freshwater prosobranchs,
but in the text he recognized as families the Ampulariidae,
Amnicolidac? [= Hydrobiidae], Valvatidae and Strepomatidae [=
Pleuroceridae].

The nomenclature followed here {(pp. 7-14 and Section IV) adheres
to the Rules, Recommendations, Opinions and Directions set forth by
the International Comumission on Zoological Nomenclature. In follow-
ing the Law of Priority, one well-known generic name now regrettably
falls by the wayside: Goniobasis Lea 1862 (type species Gonichasis
osculata Lea 1862 by subsequent designation (Hannibal, 1912)) (=
Etimia H. & A, Adams 1854, type species Melania acutocarinata Lea
1841 by subsequent designation (Pilsbry & Rhodes, 1896)). Getting a
ruling by the Commission to conserve the name Gornfobasis would
seem to be virtually impossible, if the case of fixing the type species of
Pleurpcera is taken as an example. It took more than 56 years {(from
January 20, 1923, until November 1981) to get a ruling on a case less

*Exciuding the pleurocerid Anculosa, which Haldeman included in the Turb-
idae.

*Paludina Lamarck (in Férussac) 1812, a synonym of Visiparus Montfort 1810,
was the name given to all members of the Viviparidae in the early lterature,
to be replaced by Melantho Bowdich 1822 for the P. decisa Say 1817 group.
Melanthe was later replaced in the literature by Campelomae Rafinesque 1819,
and this is the name still in use today.

$In the Hydrobiidae (also referred in past literature to Rissoidae, a family
name now restricted to a group of marine prosobranch snails related to the
Hydrobiidae, and included with them and several other families in the
superfamily Rissoacea [= Truncatelloidea]) and Amnicolidae {a synonym for, or
subfamily of, the Hydrobiidae] was Amnicola Gould & Haldeman 1840, but
today that generic name is used in a much more restricted sense. Many of F%]e
species once included in “Amnicola” are now placed in various other hydrobiid
genera.
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clearcut in nature, but of meore serious consequence in regard to
nomenciatural stability,

Opinions and Directions of the International Commission on
Zoological Nomenclature that specifically affect the nomenclature of
freshwater snails in North America are listed below and on the several
pages following (pp. 20-24).

The Status of Proof Sheets in Nomenclature. This topic brought to question
whether Megasystropha Lea 1864 {type species Planorbis newberryi Lea 1858)
should be used rather than Cerinifex W.G. Binney 1865 (same type species),
since the latter was introduced two years earlier (1863) in publically
distributed proof-sheets. OPINION 87, December 16, 1925: Printet's proof-
shieets do not constitute publication and, therefore, have no status under the
International Rules of Zoological Nomenclature. [Fowever, in Cpinion 432
(see below), the Commission ruled in favor of Carinifex Binney 1865,
suppressing Megasystropha.]

Twenty-two Mollusk and Tunicate Names Placed in the Official List of Generfc
Names. These names have priority and therefore do not have to be adopted
as "nomina conservands” under "Suspension of the Rules” OPINION 94,
October 8, 1926; The foliowing names are hereby placed in the Official List of
Generic Names; MOLLUSCA: Anodonta, Argonauta, Buccinum, Calyptraea,
Columbella, Dentalium, Helix, Limax, Mactra, Mya, Mytilus, Ostrea, Physa,
Sepia, Sphaerium, Succines, Teredo, TUNICATA: Botryllus, Clavelina,
Diazona, Distapiia, Molgula. [Of interest here to North American
freshwater gastropod malacology is the name Physa.}

Bulimus Scopoli, 1777, vs. Bulinus Mueller, 1781, vs, Bulimus Bruguiére, 1792, Of
importance to North American freshwater malacology is whether or not the
name Bulimus Scopoli would replace the generic name Bithynia. OPINION
116, January 10, 1931: The Commission does not interpret Bulimus Scopoli,
1777, as an obvious typographical error; the premises do not show that the
genotype (which must be selected from the four originally incduded species)
has been definitely and properly designated. Bulinus Mueller, 1781, has for
ite type Bulinus senegalensis, and is not invalidated by Bulimus, 1777.
Bulimus Bruguiére, 1792, type hagmastomus seu oblonga is a dead homonym of
Bulimus, 1777, {In Opinion 475 (see below), the Commission suppressed the
name Bulimus Scopoll 1777 in favor of Bithyniz Leach (In Abel) 1818

Six Molluscan Generic Names Placed in the Official List of Generic Names.
These names have priority and therefore do not have to be adopted as
“moming conservanda” under "Suspension of the Rules.” OPINION 119,
January 10, 1931: The following six generic names of MOLLUSCA are hereby
placed in the Official List of Generic Names, with types as stated: Cerion
(uva), Oleacina (woluta), Neritina (pulligera), Clausilia (rugosa), Vitrina
(pellucida), Tornatelling (clausa). [Of interest here to North American
freshwater malacology is the name Neritina |

Addition to the "Official List of Generic Names in Zoology” of the names of
thirty-four non-marine genera of the Phylum Mollusca. OPINION 335,
March 17, 1955:- ., (2) The under-mentioned names of non-marine genera of
the Class Gastropoda are hereby placed on the Official List of Generic
Names in Zoology with the Name Nos. 810 to 841 respectively:- ... (ji)
Aplexa Tleming, 1320 (gender of name; feminine) (type species by monotypy:
Bulls hyprorum Linnaeus, 1758). ... (xxix) Valwata Miiller (O.F), 1774
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(gender of name: feminine) (type species, by monotypy: Valovata cristate

Miifler (O.F.), 1774). ... (5) The under-mentioned specific names, being the
natnes of type species of genera of the Class Gastropoda placed on the
Official List of Generic Names in Zovlogy under (2) above, are hereby placed
on the Official List of Specific Names in Zoology with the Name Nos. 292 to
315 respectively:- ... (vii) cristata Miiller (O.F.), 1774, as published in the

combination Valvata cristata (specific name of the type species of Valvata
Miiller (O.F.), 1774). ... (xii} kypnorum Linnaeus, 1758, as published in the
combination Bulla hypnorum {specific name of type species of Aplexa
Fieming, 1820) ...

Addition to the "Official List of Specific Names in Zoology” of the Specific

names of one hundred and twenty-two non-marine species of the Phylum
Moilusca. OPINION 336, March 17, 1955: (1) the under-mentioned spedific
names of non-marine species of the Class Gastropoda are placed on the
Official List of Generic Names in Zoology with the Name Nos, 324 to 425
respectively:- (i) acuta Draparnaud, [1805}, as published in the combination
Physa acuta; (i) albus Mdller (O.F), 1774, as published in the combination
Plarorbis albus; ... {x) auricuiaria Linnaeus 1758, as published in the
combination Felix auricularia; ... (xx) crista Linnaeus, 1758, as published in
the combination Nautilus crista; ... (xdv) dilatatus Gould, 1841, as published
in the combination Planorbis dilatatus; ... {xxxi1) fontinalis Linnaeus, 1758, as
published in the combination Bulla fontinalis; ... {Ixxxvii) stagnalis Linnaeus,
1758, as published in the combination Helix stagnalis; ... (xcv) truncatulum
Miifler (O.E.), 1774, as published in the combination Buccinum truncatulunt; ...

Addition to the "Official List of Family-Group Names in Zoology” of Family-

Group Names Based on the Names of Certain Genera of Non-marine Mollusca
Placed on the Official List of Generic Names in Zoology by the Ruling Given
in "Opinion" 335, "DIRECTION 27, August 5, 1955.- (1) The under-mentioned
family-group names, each of which is the name of a family-group taxon, the
type genus of which was placed on the Official List of Gereric Names in
Zoology by the Ruling given in Opinion 335, are hereby placed on the Official
List of Family-Group Names in Zoology with the Name Nos. severally
specified below:- ... (x}) PLANORBIDAE Gray (J.E.), 1840 (type genus:
Planorbis Miiller (O.F.), 1774 (Name No. 47) {{lanorbia Rafinesque 1815,
subfamily, = Planorbinae (now Planorbidae}, has priority}; ... (xviii)
VALVATIDAE Gray (.E.), 1840 (Type genus: Valoata Miller (O.F), 1774)
{Name No. 54); ... .

Designation, Under the Plenary Powers, of a Type Species in Harmony with

Accustomed Usage for the Nominal Genus "Ancylus” Miiller (O.F.), 1774
(Class Gastropoda). OPINION 363, November 4, 1955:- (1) Under the
Plenary Powers (a) selections of type species for the nominal genus Ancylus
Miiller (O.F.), 1774 (Class Gastropeda) made priot to the present Ruling are
hereby set aside, and (b) the nominal species Ancylus fluviatilis Muiler
(O.F.), 1774, is hereby designated to be the type species of the foregoing
genus. {2) The under-mentioned generic names are hereby placed on the
Official List of Generic Names in Zoology with the Name Nos. 884 and 885
respectively:- (a) Ancylus Miiller (O.F.), 1774 (gender: masculine) (type
species, by designation under the Plenary Powers under (1)(b) above: Ancylus
flupiatilis Miller (Q.F), 1774: 199-200); {b) Acroloxus Beck, 1837 {(genden:
masculine) {type species, by selection by Herrmannsen (1846): Patella
lacustris Linnaeus, 1758, as interpreted by Miiller (O.F.), 1774: 199-200); (3}
The under-named specific names are hereby placed on the Official List of
Specific Names in Zoology with the Name Nos. 502 and 503 respectively:- (a)
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fluziatilis Miller (Q.F), 1774, as published in the combination Ancylus
fluviatilis (specific name, by designation under the Plenary Powers under
{1)(b} above, of type species of Ancylus Majler (O.F), 1773; (b) lacustris
Linnaeus, 1758, as published in the combination Patella lacustris, as
interpreted in the manner specified in (2)b) above (specific name of type
species of Acroloxus Beck, 1837). ... .

Addilion to the "Official List of Family-Group Names in Zoology” ... of the
Family-Group Names Involved in Volume 11 of the "Opinions and
Declarations Rendered by the International Comamnission on Zoological
Nomenclature”, Other Than Family-Group Names Already Dealt With in
Those "Opinions”. DIRECTION 41, February 24, 1956:- (1) The under
mentioned family-group names involved in the cases dealth with in the
Opinions included in volume 11 of the Opindons and Declarations Rendered by
the International Commission on Zoological Nomenclature are hereby placed
on the Official List of Family-Group Names in Zoollogy with the Name
Numbers severally specified below:- ... {¢) ANCYLINAE (correction of
ANCYLHMA) Rafinesque (C.8.), 1815 (type genus: Ancylus Muller (O.F),
1774) (name proposed by Rafinesque as the name for a "sous-famille; first
published with an approved termination (as ANCYLINAE) by Fischer (P.),
{1833]) (Class Gastropoda) {Opinion 363) (Name No, 78); (d) ACROLOXINAE
Thiele (£), 1931 (type genus: Acroloxus Beck, 1837) (Class Gastropoda)
(Opinion 363) (Name No. 79); ... .

Proposed Use of the Plenary Powers to Validate the Generic Name "Carinifex”
Binney, 1865 (Class Gastropoda). Joshua L. Bailey, jr., reopened the case of
Megasystropha Lea vs, Carinifex Binney, giving additional relevant
information and pointing out the almost universal use of Carinifex over
Megasystropha.  OPINION 432, November 14, 1956: Rejection, as an
unpublished proof, of the paper by Binney (W. G.} dated "9th December 1863
and entitled Synopsis of the Species of Air-breathing Mollusks of North
America {confirmation of Ruling given in Opinien 87) and validation under

the Plenary Powers of the generic name Carinifex Binney, 1865 {Class
Gastropoda).

Proposed Validation under the Plenary Powers of the Generic Name “Bithynia”

Leach, 1818 (Class Gastropoda). The purpose of this application was to
prevent “the appalling confusion and disturbance which would result from
the disappearance of this long-established name as a junfor synonym of
Bulimus Scopoli, 1777, OPINION 475, July 31, 1957: Under the Plenary
Powers the undermentioned generic name is hereby suppressed for the
purposes of the Law of Priotity but not for those of the Law of Homonymy:
Bulimus Scopoli, 1777. (2) The under-mentioned generic names are hereby
placed on the Official List of Generic Names in Zoology with the Name
Numbers severally specified below:- (a) Bithynia Leach, 1818, as validated
under the Plenary Powers in (1) above (gender: ferninine) (type species, by
original designation: Helix terttacuiata Linneaus, 1758) (Name Number 1195);
. . (3) the under-mentioned specific names are hereby placed on the Official
List of Specific Names in Zoology with the Name Numbers severaily
specified below:- {a) tentaculats Linnaeus, 1758, as published in the
combination Helix temtaculata (specific name of type species of Bithynia
Leach, 1818) (Name No. 1301). ... (5) The under-mentioned family-group
name is hereby placed on the Official List of Family-Group Names in
Zoology with the Name Number 181:- BITHYNIIDAE (correction of
BITHINIADAE} Gray (J.E.), 1857 (type genus: Bithynia Leach, 1818) for use
by specialists who on taxonomic grounds consider that the genus Bithynia
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Leach is not referable to any nominal family-group taxon having an older
name). ...

Proposed use of the Plenary Powers to give precedence to the generic name
Biomphalaria Preston. OPINION 735 May, 1965 (1) Under the plenary
powers it is hereby ruled that the generic name Biomphalaria Preston, 1910,
is to be %—ilvm precedence over the generic names Planorbinag Haldeman, 1842,
Taphius H. & A. Adams, 1855, and Armigerus, Clessin, 1884, by any zoologist
who considers that any or all of these names apply to the same taxonoic
genus. (2) The following names are hereby placed on the Offical List of
Generic Names in Zoology with the Name Numbers specified: (a)
Biomphalaria smithi Preston, 1910 {Name No. 1675); (b) Planorbina
Haldeman, 1842, (gender: feminine), type-species, by designation by Dall,
1995, Planorbis olivaceus Spix, 1827 (by direcion under the plenary powers,
not available for use in preference to Biomphalaria Preston, 1910, by any
zoologist who considers the type-spedes of these two nominal genera to be
congeneric) (Name No. 1676); (¢) Taphius H. & A. Adams, 1855 (gender:
masculine), type-species, by original desigtation, Planorbis andecolus
d'Orbigny, 1835 (by direction under the plenary powers, not available for use
in preference to Biomphalaria Preston, 1910, by any zoologist who considers
the type-species of these two nominal genera to be congeneric) (Name No.
1677); (¢} Armigerus Clessin, 1884, {(gender: masculine), type-species, by
designation by Morrison, 1947, Planorbis albicans Pfeiffer, 1839) (by direction
under the plenary powers, not avatlable for use in preference to
Biomphalaria Preston, 1910, by any zoologist who considers the type-species
of these two nominal genera to be congeneric) (Name No. 1678). (3) The
following specific names are hereby placed on the Official List of Specific
Names in Zoology with the Name Numbers specified: (a) smithi Preston,
1910, as published in the binomen Biomphalaria smithi (type-species of
Bipmphalariz Preston, 1910) (Name No. 2079); (b) olivaceus Spix, 1827, as
published in the binomen Planorbis olivaceus (type-species of Planorbina
Haldeman, 1842) (Name No. 2080); (¢} andecolus d'Orbigny, 1835, as
published in the binomen Planorbis andecolus (type-species of Taphius H. &
A. Adams, 1835) (Name No. 2081); (d) albicans Pfeiffer, 1839, as published in
the binomen Planorkis albicans (type-species of Armigerus Clessin, 1884)
(Name No. 2082).

Completon and in certain cases correction of entries relating to the names of
genera of the phyla Mollusca, Brachiopoda, Echinoderma and Chordata
made on the "Official List of Generic Names in Zoology” by rulings given in
"Opinions” rendered in the period up to the end of 1936, DIRECTION 72,
September 20, 1957, Ruling: - ... (2) In the case of the names of each of the
undermentioned genera belonging to the Classes severally noted below the
eniry made on the Official List of Generic Names in Zoology by the Ruling
given in Opinion 94 is hereby completed by the insertion of the particulars as
to the manner in which the type spedes was determined under Article 30
specified below. (i) Class Gastropoda, . (d) Physe Draparnaud, {18011 by
selection by Children (J.G.) (1823). ... (16) The under-mentioned generic names
ot reputed generic names are hereby placed on the Official Index of Rejected
and [noalid Generic Names in Zoclogy with the Name Numbers severally
specified below: - ... (xx} Physa Raffray, 1890 (a junior homonym of Physa
Draparnaud, [1801}; (name No. 978) ...,

Conservation of Marstonia Baker, 1926 and of Amnicola lustrica Pilsbry, 1890
(Mollusca: Gastropoda). OPINION 1108, October, 1978: (1) Under the
Plenary powers, the specific name Iustrica Say, 1821, as published in the
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binomen Paludina lustrica, 1s hereby suppressed for the purposes of both the
Law of Priority and the Law of Homonymy. {(2) The folowing names are
hercby placed on the Official List of Generic Names in Zoology with the
name numbers specified: (a) Amnicola Gould & Haldeman, 1840 (gender:
feminine), type-species, by subsequent designation by Herrmannsen, 1846,
Paludina porata Say, 1821 (Name Number 2061}; (b) Marstonia Baker, 1926
(gender: feminine), type-species, by original designation, Amnicola lustrica
Pilsbry, 1890 {Name Number 2062). (3) The following names are hereby
placed on the Official List of Specific Names in Zoology with the Name
Numbers specified: (a) limosa Say, 1817, as published in the binomen
Paludina limosa (Name Number 2640); (b) lustrica Pilsbry, 1890, as publish-
ed in the binomen Amnicola lustrica (specific name of type-species of
Marstonia Baker, 1926) {(Name Number 2641). {4} The generic name
Fuamnicola Fischer & Crosse, 1891 (a junior objective synonym of Amnicola
Gould & IHaldeman, 1840} ts hereby placed on the Official Index of Rejected

and Invalid Specific Names in Zoology with the Name Numbers specified:

(a) lustrica Say, 1821, as published in the binomen Amnicola lustrica, and as
suppressed under the plenary powers in (1} above (Name Number 1037); (b}
lacustris Pilsbry, 1891, as published in the binomen Ammnicela lacustris (an
erronecus subsequent speiling or junior objective synonym of Ammicola lustrica
Pilsbry, 19807 (Name Number 1038). (6) The name AMNICOLIDAE Tryon,
1862 (type-genus Amnicola Gould & Haldeman, 1840} is hereby placed on the

Official List of Family-CGroup Names in Zoology with the Name Number 489,

Proposed Futher Use of the Plenary Powers in the Case of the Generic Name
Pleurocera Rafinesque, 1818 (Class Gastropoda). Z.N.(5.)83. OPINION 1195,
November, 1981: (1} the authorship of the specific name acutus, as published
in the binomen Pleurocerus acutus, is to be cited as "Rafinesque in Blainville,
1824". (2) Under the plenary powers, ali designations of type species for the
nominal genus Pleurocera are hereby set aside and Pleurocerus acutus
Rafinesque in Elainville, 1824 is hereby designated as type species of that
genus. (3) The following generic names are hereby placed on the Official List
of Generic Names in Zoology with the Name Numbers specified: (a)
Pleurocera Rafinesque, 1818 (gender, feminine), type species, by designation
under the plenary powers as in (2) above, Pleurocerus acutus Rafinesque in
Blainville, 1824 (Name Number 2137); (b} Lithasia Haldeman, 184G (gender;
feminine}, type species, by monotypy, Anculosa (Lithasia) gentculata
Haldeman, 1840 (Name Number 2138). {4} The following specific names are
hereby placed on the Official List of Specific Names in Zoology with the
Name Numbers specified: {a) ecutus Rafinesque in Blainville, 1824, as
published in the bistomen Pleuroceras acutus (spedific name of type species of
Pleurocera Rafinesque, 1818) (Name Number 2768); (b) geniculata Haldeman,
1840, as published in the combination Arculosa (Lithasia) geniculata (specific
name of type species of Lithasis Haldeman, 1840) (Name Number 276%).

IDENTIFICATION AND MORPHOLOGY

$hell Morphology

All freshwater snails possess a shell, which is a hard, calcareous
structure that covers the soft parts of the animals bodies, providing
protection. In most snails, the shell is twisted in a continually
increasing spiral. The characteristics of this shell are different for
each species. Therefore, the individual characters of the shells of
freshwater snails (see Figs. 1, 2) are very important in species
recognition and usually for generic and familial placement as well.
Especially useful are the size (Fig. 3) and general form (Figs. 4, 5, 6) of
the shell. Among the many species, the shell may take various shapes
(Fig. 4), yet, for any one species, the shell shape is usually quite
constant (excepting, of course, individual differences and the minor
clinal, populational and ecophenotypic variations exhibited by some
species). The shells among the various species may vary from very
elongate (Fig. 5a,b) to nearly globose (Fig. 4c), depressed (Fig. 4d) and
discoidal (Fig. 4e).
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FIG. 1. Orientation of the shell in relation te the snail.
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The shell may be longer than wide (Figs. 4a,b; 5a,b,c,d) or wider than
long (Figs. 4d, 5e) [the columella determining the antero-posterior
shell axis}]. The shell's coil (whorls) may turn either to the left
(Figs. 773a, 774a, Sect. V, p. 218) or to the right (Figs, 773b, 774b),

}QQE

FIG. 4. Shell shapes. a, Elongate conic; b, elongate cylindrical;
globose; d, depressed; e, discoldal.

FIG. 5. Shell shapes. a, Narrowly conic; b, elongately conic; ¢
broadly (ovately) conic; d, globosely conic; e, depressed conic.

be round (Fig. 776a, Sect. V, p. 220), angular, flattened (Fig. 776b),
or shouldered (Fig. 776¢,) and may have impressed (Fig. 776a) or
shallow sutures (Fig. 776b) The shell may have few (Fig. 6a)
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% ribs or costae

1 spiral raised
lires or
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striae

lirae

" carina

FIG. 7. Shell surface characters.

straight (Fig. 6i) or variously curved (Fig. 6f) and is sometimes turned
back or reflected (Fig. 6k). The surface of the shell may be marked in
various ways, i.e., it may be differentially colored (Fig. 8f) or sculptured
(Figs. 7, 8), or it may be simply unicolored and smooth. The
sculpturing of the shell, i.e, its surface texture, is sometimes almost
perfectly smooth, but usually there is a definite three-dimensional
pattern which is characteristic for the species. One pattern possessed
by nearly all shells, in addition to any other pattern they may have, isa
series of close-set, more or less equidistant lines paralleling the shell

FIG. 6. Shell characters. a, Shell with few, rapldly increasing aperture, These are lines indicating incremental shell growth, and are
whorls; b, shell with many, slowly increasing whorls; ¢, imperforate

! TH most commonly referred to as "growth lines,” but also as "transverse
shell; d, perforate shell; e, rimately perforate shell; f, umbilicate lines” or * s £ On the shells of .

shell; g, straight columella; h, twisted columella, with plait; i, ines” or “transverse striae” (see Fig, 7). Un the shells of some species,
straight apertural lip; j, curved apertural lips; k, curved and reflected somewhat larger and more noticeable transverse elevations more

lip. distantly apart are superimposed on the growth lines. These are
called “riblets.” When such shell surface structures are even
larger and strikingly noticeable, the are called "ribs" or “costae”
(see also Fig. 8d). Similar shell surface elevations running
perpendicular {i.e., in the direction of the shell's spiral) to the

growth lines are called "lirae" (see also Fig. 8b). When such

or many (Fig. 6b} whorls, may lack an opening (umbilicus) at its "base”
(Fig. 6<), or may have either a narrow (Fig. 6d)} or wide {Fig. 6f) open-
ing. The columella or central axial column of the shell may be
straight (Fig. 6g) or twisted (Fig. 6h) and may or may not end
abruptly. The outer margin of the shell aperture may be either
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FIG. 8. Shell types. a, Nodulose; b, lirate; ¢, carinate; d, costate; e,
spinose; f, smooth, with spiral color bands. : FIG. 9. Shell aperture shapes. a, Broadly ovate; b, narrow; c,
rectangular; d, elongately ovate; e, semicircular; f, D-shaped; g round;
h, lunate; 1, fusiform or spindle-shaped.
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surface structures are exceptionally large and reduced in number to
one or several, they are called "carinae” (see also Fig. 8¢). Small and
fine spiral lines are called "spiral lines” or "spiral striae,” and may be
either raised or incised. Other shell surface sculpture may consist of
wrinkles, malleations, hairs, spines (see also Fig. 8e) or nodules (see
also Fig. 8a).

The outline of the shell aperture may take various forms (Fig. 9) due
to the shape and relation of the whorls to each other. The aperture
may or may not be closed by an operculum (Fig. 772, Sect. V, p. 218).
The operculum also has important recognition characters (Sect. V,
Fig. 780, p. 220; p. 223). It may be round (Fig. 780a), oval (Fig. 780b,c,d)
or spindle-shaped, and its growth lines spirally (Fig. 780a,b) or
concentrically (Fig. 780c,d) arranged, depending on the way in which
the aperture is formed.

Especially useful in viewing the very fine sculpture of snail shells is
the Scanning Electron Microscope (SEM). Such sculpture is often
difficult to see clearly with light microscopes. Examples of the vatue of
the SEM in a family of small gastropods, the Ancylidae, in which the
shell sculpture is important for identification and classification, are
shown in Fig. 10.

Soft Anatomy
There are few papers that can be used adequately as guides to

anatomy of North American freshwater snails. Several of the
noteworthy papers for North America {in chronological order) are H.

F1G. 10. Apical shell surface sculpture of some North American

B. Baker (1925) [Lymnaeidae (Lancinae)], Abbott (1952} [Thiaridael, . freshwater limpets {Ancylidae). a, b, Rhodecmen filosa, apical

: f g sculpture of strong radiating and weaker cords (b is an enlargement of
van der Schalie & Dundee (1956) [Pomatiopsidael, Basch (1959) the aron markedoin ay ¢ Fervissin walker;  apical ar% et o
fAncylidael, Dazo (1963) {Fleuroceridael, Davis (1967) [Pomatiopsidael prominent radlating, regularly spaced, narrow grooves; d, . shimeki,

apical sculpture similar to F. uslkeri. SEM photographs; a, ca. x52;

and Walter (1969) [Lymnaeidae (Lymnaeinae)l. Fretter & Graham b, ca. x190: d, ca. x625

(1962), although on functional morphology (and ecology) of British
prosobranch snails (mainly marine), has useful anatomical infor- External Anatomy

tion that b lied at the family level to North Ameri
mation hat can be applied at the mmily fevel to Nor merican Shelled snails have a peculiarly coiled body with asymmetrically

freshwater snails (Neritidae, Valvatidae, Viviparidae, Ampullariidae, arranged visceral organs. Because of the coiled body, most snails

Bithyniidae and Hydrobiidae).
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have a coiled shell, which exhibits spiral symmetry. However, in the
limpet-shaped aquatic gastropods, the shell has lost its spiral form
and may be more of less bilaterally symmetrical. External aspects of
the head and foot may appear to be bilaterally symmetrical as weli,
but the internal organs nevertheless display the typical asymmetry of
gastropods. This asymmetry of the gastropods makes dissection
difficult for beginning students of molluscan anatomy and taxonomy.

When a shelled snail is active, the head and foot protrude from the
shell aperture, while the visceral mass remains within the shell.
Nearly all snails can withdraw their head-foot into the shell when
disturbed or during unfavorable climatic periods. This withdrawal is
accomplished by the contraction of the columellar muscle, which is
formed by a coalescence of muscle fibers from the foot which attach
to the shell's columella. In a coiled shell, the columellar muscle
insertion is the only attachment of the snail’s body to the shell. In
operculated snails (i.e., mostly the prosobranchs), the operculum,
which is attached to the posterior dorsal surface of the foot, reaches
the peristome last when the snail withdraws and thus effectively seals
the shell aperture,

In gastropods, the foot is a wide, dorsally convex and ventrally flat,
muscular organ, covered with a tough skin containing numerous
mucous glands. The integument is generally pigmented by melanin
granules, especially on the dorsum and sides.

The head ls rather well separated from the foot in prosobranch
snails, but in pulmonate snails it is not externally delimited from the
foot (hence the term “"head-foot” is often applied to these two
combined structures in pulmonates). The head bears two tentacles in
freshwater snails; at the base of each of the tentacles is an eye, The
tentacles are tactile sensory structures, and may vary from one taxon
to another in degree, color and arrangement of pigment, in shape, in
bluntness of the tip, in length, and in possession and arrangement of

; surface ciliation.
Externally, gastropods have a number of orifices for various of the
. organ systems. These openings are the mouth, anus, mantle cavity or

FIG. 10 {cont.). SEM photographs of ancylid apical shell sculpture

(cont). e, Ferrissia “californica: {fragilis], with apical sculpture pulmonary cavity, the nephridiopore and the male and female
similar to F. shimeki and F. walkeri; f, E. shimeki: g, h, Hebetancylus reproductive openings. The mouth may be little more than an
excentricus, in which the apical sculphure is very weak and shallow, opening in the head, but in many snails it is placed at the end of a
:;?oih ra;ﬁaﬂnsl PB“)BI'P (um‘:; ﬂ;f ggh;amimxoﬁli’eé;hcealamlm rather long anterio-ventrally directed proboscis. This is especially
’ so); 1§, nus, : : o
o ;i;\t?a{rfe;od a?l ; ot cegl - }Fj ahallov, radiating gmives noticeable in the prosobranchs. In the pulmonates, the proboscis is

(like H, excentricus and L. fuscus, the apex looks more or less smooth
under the light microscope). e, L ca. x44; £, b, j, ca, x134; g, ca. x440.
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much shorter, and is often referred to as a "snout.” The mouth is at
the anterior end, medianly placed on the veniral side, as would be
expected. However, the other end of the digestive tract, the anus, is
not located posteriorly, but, because of torsion, is placed anteriorly.
Near it are the nephridiopore and, on the side of the foot, the female
gonopore. The male opening in pulmonate snails is on the head-foot,
near one of the tentactes. Torsion also brings the mantle cavity and its
external opening forward. Except for the medianly placed mouth, the
side of the body on which these various openings are located depends
on the direction of coiling of the snail. The openings are on the right
side in dextral snails and on the left side in sinistral snails (see Fig. 773,
Sect. V, p. 218).

The external characteristics of the snails’ bodies are useful in
identification and are often especially pertinent in classification. For
example, among the prosobranchs, the Valvatidae have two structures
lacking in other North American freshwater operculates (Fig, 781,
Sect. V, p. 220): an externally protruding bipectinate gill and a mantle
tentacular appendage, In Valvatidae and male Neritidae, an external
penis is located on the head under the right tentacle. In other North
American freshwater prosobranch snails, the penis, when present, is
located elsewhere. In the Viviparidae, each male has a noticeable
thickened right tentacle, which functions as a modified penis. In the
Bithyniidae, Hydrobiidae (Figs. 83, 85-92, Sect, IV, pp. 94, 95) and
Pomatiopsidae (Fig. 18, p. b1 (8)), the males have a large external male
organ located dorsally behind the head. Males in the Pleuroceridae
(Fig. 18, p. 61 (A}) lack male intromittent organs. [Males are absent in
Melanoides tuberculata and Thiara granifera (Thiaridae).}

The Thiaridae have very noticeable papillae projecting from the
mantle collar (Fig. 18A,8, p. 54}, The closely related pleurocerid snails
lack such mantle papillae, as do the other North American freshwater
prosobranchs. The Ampullariidae have a long siphon, used to take air
into the lung portion of the mantle cavity. Such a structure is lacking
in other freshwater prosobranchs, The Bithyniidae have a peculiar
lobe or siphon (external accessory excretory organ?) on the right side
of the body near the mantie cavity opening.

The pigmentation patterns of the mantle in the Hydrobiidae often
have distinctive specific patterns {e.g., see Figs. 83-94, Sect. IV, pp. 94,
95). But especially usefu] for taxonomic recognition in the Hydrobi-
idae are the external male copulatory organs, the verge and penis,

iDENTIFICATiN AND MORPHOLOGY

which are distinctive for many of the genera, and can be used also to
recognize subfamilies (Fig. 82, Sect. IV, p. 54). In some hydrobiid
groups, such aspects of the external soft anatomy are essential for
identification, because the various taxa in these groups have shells
which are relatively uniform or have few distinctive characteristics, In
such groups as these, identification is very difficult for samples in
which only empty shells are available. In these cases, identification
can be aided by taking into account the known distributions of the
various species, and by making especially careful observations of shell
characters.

Among the pulmonates, the Acroloxidae, Planorbidae (see Fig.
773a, Sect. V, p. 218) and Ancylidae have pseudobranchs (false gills),
but the Lymnaeidae and Physidae do not; the lymnaeids have broad,
flat, triangular tentacles (see Fig. 1, p. 25; 773b, Sect. V, p. 218), while
the tentacles of members of the other freshwater pulmonate families
are filiform; the Physidae have digitate mantle lobes, while the mantle
border is smooth in the other pulmonate families. Within the
Physidae, the number and arrangement of the digitate mantle lobes
have some taxonomic significance. In the Ancylidae, the arrange-
ment of the dorsal shell adductor muscles are useful for generic
recognition {Fig. 11, pp. 38, 39}, as are mantle pigmentation patterns.

Internal Anatomy

In some families, characters of the internal soft anatomy are
important in classification, and often identification as well, because
the shells of various of the lower taxa do not exhibit clearly any
distinguishing features. For this reason, it is of some practical value to
be familiar with the organ systems of freshwater snails.

The two most conspicuous organ systems in a snail are the digestive
system (Fig. 12, p. 41; Fig. 18, pp. 50, 36, 59, 63, 70) and the reproductive
systemn {Fig. 18, pp. 49, 51, 52, 58, 61, 62, 65, 68, 73). Together, the two
systemns make up the greater portion of a snail’'s body mass. In the
digestive system, the mouth opening leads into a short buccal atrium,
the pharynx or oral cavity (Fig. 12b, p. 41; Fig. 18, p. 55). The alimentary
tract then expands into a relatively large, highly muscular buccal
mass, which contains the radula, radular sac, jaw and odontophoral
cartilage. Salivary ducts open into the oral cavity near the radular sac.
Leading posteriorly from the buccal mass is the esophagus, a long,
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h

FIG. 11 {cont.). Shell adductor muscles in freshwater limpets

| P - . - " .F
FIG. 11. Shell adductor muscles in freshwater Hmpets (Ancylidae). | (Ancylidae} {cont.}). e, Ferrissia tarda {rivularis], dorsal mantle; £, F.
, Rhodacmea filosa, shell adductor muscles showing through the parailela, dorsal mantle {with snail’s head protruding from anterior
translucent shell; b, R. "cahawbensis” [elatinr], dorsal mantle; ¢, R, part); g, F. parallela, underside of shell showing adductor muscle
elatior, underside of mantie with rest of animat removed; d, Ferrissia attachment scars; h, Lacvapex sp., dorsal mantie.

rivularis, dorsal mantie.

gizzard. The gizzard is a highly muscular organ for grinding food. The

narrow tube which leads to the stomach. Running along side the pylorus is a short expansion of the alimentary tube between the
esophagus are the salivary glands. gizzard and the intestine. Into the posterior pylorus empty the ducts
In freshwater pulmonate snails, the stomach consists of an anterior from the digestive glands. Leading from the posterior pylorus is a

expanded crop, a large bulbous gizzard, and a postericr pylorus. The
crop is a vestibule for food accumulation before it passes into the
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small, short pocket, the cecum. The pylorus leads into the pro-
intestine, at the beginning of which is a relatively thin-walled cavity,
the atrium (see Fig. 18, p. 63). After the atrium, the prointestine
continues a short distance to the muscular pellet compressor.
Between the atrium and pellet compressor, the intestine has a large
inner fold, the typhlosole. From the pellet compressor to the rectum,
the intestine is a long, relatively thin-walled tube. This part of the
intestine lacks a typhlosole. The terminal section of the digestive tract
is the rectum. It is thick-walled, and apparently glandular. The anus
is located near the posterior mantle collar, close to the pneumostome.

The digestive tract of prosobranch snails is, in general, similar to
that described above, except in place of the cecum there is a large sac
(Fig. 18, pp. 50 (B), 56 (D,G), 59 (B)) containing the crystalline style.
The crystalline style aids in digestion mechanically by grinding food,
and chemically by releasing an enzyme.

The radula (Fig. 13, p. 41), and particularly its teeth (e.g., Figs. 14, 15,
16, pp- 43, 44, 45), both part of the buccal apparatus and essential for
feeding, are also useful in identification and classification. The radula
is especially valuable at the ordinal {e.g., see Fig. 782, Sect. V, p. 222)
and familial (e.g., see Figs. 14 and 16, and Fig. 81, Sect. IV, p. 94) levels
of identification, but it is useful in the lower systematic categories
as well. As with fine sculpture of the shell, the scanning electron
microscope is especially useful for clearly distinguishing character-
istics of the small radular teeth (Figs. 15, 16).

The reproductive system of a gastropod accounts for a significant
part of its body mass, especially during reproductively active periods.
Proscbranch snails generally are monosexual, individuals being either
female or male (Fig. 18, pp. 49, 51, 52, 58, 61}, Sexual dimorphism
occurs in many freshwater species, but, other than the presence or
absence of the obvious external male intromittent organ, the
dimorphism is confined mainly to size, females in some species being
somewhat larger than males.

The snail's primary sex gland, the gonad, is located posteriorly or
apically in the visceral mass, and generally is covered by or embedded
in the digestive gland. The male gonad, the testis, produces great
numbers of male sex cells, spermatozoa {sperm), which are stored
until copulation in one or more seminal vesicles in the proximal part
of the male tract (e.g., see Fig. 18, p. 51). During mating, the sperm
pass from the seminal vesicle(s) through the sperm duct, past or
through the prostate gland and continue on through the narrow
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intestine--...

0 0.02mm

FIG. 12 The radula of a freshwater pulmonate snail (Biomph-
alaria) and its relation to the alimentary system. a, The alimentary
system, mainly dorsal view; b, longitudinal secton through the buccal
mass, showing the orlentation of the radula as viewed from the right
side; ¢, right side and dorsal views of the radula; d, four teeth from one
transverse row of the radular ribbon; ¢= central tooth, 1 = 1st tooth (a
lateral tooth) to the right of the central tooth; 10,11 = 10th and 11th

teeth {(marginal teeth) to the right of the central tooth. From
Barbosa et al. (1968), after Demian.

ciliated vas deferens to the genital pore for transfer to the female for
fertilization. Among the various taxa, there are many variations in the
parts of this basic system. For example, the seminal vesicle may be a
single sac-like structure, or it may consist of many acini along the
sperm duct, or it may be simply an enlargement of the sperm duct
{vas deferens). The prostate gland also may take many forms, and
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_ --lateral cusp-_.
__ —central cusp - _ I

_ . ~~-ridge connecting
basal cusps— - - oo

FIiG. 13. Central tooth of a gastropod (a truncatelloid pomatiopsid
snail) showing the arrangement of the cutting edges. a, Tooth from
above; b, profile {side} view of tooth (from Pilsbry & Bequaert, 1927).

may have a separate duct leading to the vas deferens, or the acini of
the gland may empty directly into the vas deferens, or the prostate
gland may be simply a glandular enlargement of the sperm duct.

The male genital pore is usually located at the end of the male
intromittent organ, the penis, or, in families were there is no penis
{e.g., in the Pleuroceridae), it may be on a small papilla. {in Thiara
granifera (Thiaridae), males are lacking.] The vas deferens in fresh-
water snails is usually a continuous tube from the gonad to the genital
pore at the tip of the penis, but in the Ampullariidae, the penis and the
vas deferens are not directly connected by a closed tube,

The female gonad, the ovary, is generally a lobulated structure lying
next to or embedded in the digestive gland. From the ovary leads a
duct, the oviduct, for passage of eggs to the outside of the female's
boedy.: Various parts of the oviduct are specialized to secrete food
material and protective layers to the ovum as it passes down the tract.
The first of these accessory structures is the albumen gland, which
coats the egg with albumen to nourish the developing embryo. Next
distally is either a jelly gland or a capsule gland, which secretes a
protective layer. Other specializations of the tract include a bursa
copulatrix, which receives the male intromittent organ during
copulation, and a seminal receptacie, which is a pouch for storing
male sex cells from the mating partner until they are needed for
fertilization. The nature of the various parts of the female tract may
vary considerably among the various gastropod families,

The Valvatidae differ from the other freshwater prosobranch
families in being hermaphroditic. Here the gonad produces both
maie and female sex cells, and the duct leading from the gonad is a
hermaphrodite duct, which allows passage of both types of sex cells.

IDENTIFICATION AND MORPHOLOGY
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FIG, 14. Radulae of North American Pulmonata, a, Acroloxidae; b,
Lymnaeidae; ¢, Physidae; ¢, e, Planorbidae; f,8, Ancylidae. ¢ = Central
tooth; numbers refer to vertical rows of radular teeth counted distally
from the median row of centrat teeth. Fig. 14a adapted from H.B.
Baker (in Walker, 1925); b,c from F.C. Baker {1928); f,g from Basch
(1963).
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FIG. 15. SEM photographs of radular teeth of North American ' : L 11
freshwater snails, Bithyma tentaculata. a, ca. x260; b, ca. x735. i A0 ¥
(From Chung, 1984).
FIG. 16. SEM photographs of radular teeth of North American
. . . . freshwater snails (cont.). =, Physella gyrina (Physidae); b, Helisoma
In Valvata, each animal has two genital openings, the male opening at anceps (Planorbidae); ¢, Planorbella trivolvis (Planorbidae). (c) =
the tip of the penis on the head or neck, and the female Upening near : central tooth; L = lateral tooth; M = marginal tooth; 1 = a tooth of the
the entrance into the mantle cavity. 1st vertical row [counted distally from the central tooth]; 2 = tooth of

. L. . the 2nd vertical row; 6 = a tooth of the 6th vertical row, etc. Hg. als
Pulmonate snails are all hermaphroditic, and like Valvata, each from Te & Mardinly (1974). Fig. a, ca. x1660; Figs. b, ¢, ca. x595.



46 NORTH AMERICAN FRESHWATER SNAILS
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FIG. 17. Diagrammatic sagittal sections of terminal male genitalia
of genera of North American Planorbidae (after Hubendick, 1955),

individual has a complete male and female system {Fig. 18, pp. 62 (A),
65; Fig. 19, pp. 68, 73). The gonad, an ovotestis, is embedded in the
digestive gland, or as in the Planorbidae, precedes the digestive gland
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penis
stiletto
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penis
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Promenetus
accessory
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(Pierosoma)

FIG, 17 (cont)). Diagrammatic sagittal sections of terminal male
genitalia of genera of North American Planorbidae (cont.). (After
Hubendick, 1955).

apically. The hermaphrodite duct also serves as a seminal vesicle,
being either enlarged and convoluted, or having outpocketings along
its course. Where the genital duct bifurcates into separate male and




48 NORTH AMERICAN FRESHWATER SNAILS

POMATIOPSIDAE

point were the mantie
covers the "neck”

operculum
aperculigerous rostrum
lobe’
glandular _qem¥hs
units
subacular
groove

omntphorlc
grocve

oviduct
spermathecal duct
/ pericardium

/ 7/ mtestmeﬁ_spermathecal duct
A

sperm duct

pailial oviduet
bursa copulatrix

fecal pellet

_subintestinai
sinus

kidney i . : e ‘
stomach . b -\<7/ ‘;1 7 O::Ll_;ct
oviduct -k . ‘

/ = blood vessel
esophagus ~ 7

mantle
,/ _ gill
quhradla] ganglion

y,f
f

cut edge of the mantle —ML_/—'\

columellar muscle

.q”- osphradaeu pit

: '\. glandular units

operculum -
opercuhgerous lobe
suprapedal fold

FIG. 18. Anatomy of North American freshwater snails. Aspects of
the anatomy of Pomatiopsis lapidaria. A, Dorsal view of the head;
B, head-foot, right side; C, head, foot and mantle region. (From
Davis, 1967).

female tracts, there is a small insemination pocket where fertilization
takes place (Fig. 18, p. 65 (B}). Here the sperm from the male-
functioning mating partner, which have travelled up the female tract,
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FIG. 18 {cont.). Pomatiopsis lapidaria (cont.). Uncolled viscera. A,
Female; B, male, (From Davis, 1967),

meet the ovum, which has just arrived from the ovotestis.
The male system in pulmonate snails consists of a prostate gland
{Fig. 18, p. 65; Fig. 19, pp. 68, 73), of differing shapes and construction in

-
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FIG. 18 (cont). Pomatiopsis cincinnatiensis. A, Digestive system; B,
spatial relationship of the esophagus, stomach, crystalline style and
intestine. (From van der Schalie & Dundee, 1956),

MR AN BN S A EE EE e
IDENTIFICATION AND MORPHOLOGY 51
POMATIOPSIDAE
seminal
vesicle

vas deferens

prostate

vas deferens

FIG. 18 (cont). Pomatiopsis cincinnatiensis (cont). Male repro-
ductive system. A, position of the male organs in the snail; B, male
organs. {From van der Schalie & Dundee, 1956).
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FIG. 18 {(cont.). Pomatiopsis cincinnatiensis (cont). Female
reproductive system. A, Position of the fernale organs in the snail; B,
femnale organs. (From van der Schalie & Dundee, 1956).
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different taxa, from which leads a long, narrow, muscular vas deferens.
The vas deferens courses through the body wall along the side of the
foot (Fig. 18, p. 65 (A)) before entering the head-foot hemocoel near
the male genital opening. The vas deferens joins the penis, which is
also in the hemocoel (Fig. 18, p. 62 (A)). The penis in freshwater
pulmonates is contained in a penis sheath, which connects distally to
the tubular preputium (Fig. 18, p. 65 (A)). The preputium is attached to
the body wall at the male gonopore.

Pulmonate snails differ from prosobranchs in carrying the penis
internally when not sexually active. The preputium and penis sheath
are everted by turgor pressure during copulation, and withdrawn by
pental retractor muscles after completion of mating. In some families,
the penis and preputium vary considerably between various taxa, in
which case these structures are given considerable taxonomic
attention (e.g., see Fig. 17, pp. 46, 47).

The female system‘in pulmonate snails (see Fig. 18, p. 65 (a); Fig. 19,
p. 73 (B)) consists of the albumen gland, nidamental gland, uterus,
seminal receptacle (spermatheca) and vagina (that part of the female
duct between the opening of the seminal receptacle and the female
genita] pore).

Freshwater gastropods obtain oxygen by gills (in the Prosobranchia)
or by a lung (in the Pulmonata}. The gill is usually well hidden within
the protective enclosure of the mantle cavity (Fig. 18, pp. 48, 54, 59, 60).
In most of the freshwater prosobranchs, the unipectinate gill is
attached to the wall of the mantle cavity and consists of a long series of
parallel, often triangularly-shaped, leaflets. In the Valvatidae, the gill
is bipectinate, and, when the snail is active, it protrudes to the exterior
from the mantle cavity (Fig. 781, sect. V, p. 220).

The lung in freshwater pulmonate snails is located in the same
general area as the mantle cavity in prosobranchs (Fig. 18, p. 62 (A)).
The surface of the lung is highly vascularized (Fig. 18, p. 64 (B)) to
facititate O,/CQO; exchange. The lung is generally reduced in fresh-
water limpets, where oxygen uptake is mainly through other body
surfaces, While freshwater pulmonates do not have true gills, three
families, the Acroloxidae, Planorbidae and Ancylidae (Fig. 19, p. 69)
have secondarily derived gills, called “pseudobranchs.”

The respiratory pigment in nearly all gastropods is hemocyanin, but
in the Planorbidae it is hemoglobin, which gives the planorbid body a
red appearance (unless the color of the blood is masked by body
melanin pigment}.
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FIG. 18 (cont)). Thiara granifera. A, Right side of the animal; B,
mantle edge, frontal aspect. C, underside of crawling animal; D,
operculum; E, probosds, anterior view; F, right tentacle, dorsal view.
(From Abbott, 1952).
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: FIG. 18 (cont.). Thiara granifera {cont). A, Proboscis, sagittal
saction: dotted lines indicate limits of buccal musde and cartilage; B,
jaws; dorsal (on left) and anterior {on right) views; C, cuter view of
right jaw; D, radula, dorsal view; E, three rows of radular teeth.
(From Abbott, 1952).



N N EE NN IEE O BN T T S E BN B E BE BN T e e
; 7

56 NORTH AMERICAN FRESHWATER SNAILS
THIARIDAE
Jeft central left salivary gland
ganglion
retractor
salivary | B
gland mouth esophagus

-digestive ducts

esophagus

intestine

crystalline
lower intestine style sac

feces in intestine

longitudinad

muscles
esophagus i
E esophagus
ducts to
and from

> digestive gland

plicae of
stomach wall

#nesophagus

stomach P

stomach esophagus

esophagus
intestine

intestine
hyaline sheath

FIG. 18 {cont.). Thiara granifera (cont). A, Buccal mass, dorsal
view; B, esophagus, sagittal secon; C, crystalline style, preserved
{top) and from lve specimen (bottom); D, alimentary system; E,
esophagus beneath the brood pouch, dorsal view; F, stomadh; G,
interior of stomach. {(From Abbott, 1952).
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FIG. 18 (cont.), Thizra granifera {cont). A, Kidney and gill; B,
heart and adjacent arteries; C, central ganglia and thelr nerves, dorsal
view. {From Abbott, 1952).
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FIG. 18 {cont.). FElimia livescens. A, Lateral view, right side; B,
digestive system, dorsal view. (From Dazo, 1965).

HFG. 18 {cont.). Thiara granifera (cont). A, Reproductive system,
dorsal view. B, C, left and right sides of animal, showing young in the ' The excretory system of mollusks consists of a metanephridium

brood pouch; D, young snails emer from birth e; E, and ; . s - . .
Young Erom brood pouch, showing d%!ivngopmmt fron}:\,?; eg%’ég e . (kidney) and its duct(s). The kidney is closely associated with both the

to a shell of four whorls (k). (From Abbott, 1952). reproductive and circulatory systems. In freshwater gastropods, the
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FIG. 18 (cont). Elimia livescens (cont). A, Circulatory system; B,

heart. (From Dazo, 1965).

: osphradium——&
kidney lies along side the pericardium, with its contained heart (Fig. ' .
18, pp. 57, 64; Fig. 1%, pp. 67, 72}. The kidney in the Acroloxidae and ; gills =
Ancylidae differ from the other freshwater pulmonate snails in being ' '
serpentine in shape (Fig. 19, pp. 72 (A), 73 (A)). B
The nervous system in freshwater gastropods (Fig. 18, p. 57 (0); Fig.

19, pp. 71, 72) has a concentration of paired nerve centers (ganglia) in FIG. 18 (cont.). Elfmia livescens (cont.). Reproductive system. A,
the anterior hemocoel. The cerebral ganglia receive nerves from the Male; B, female. {(From Dazo, 1965).
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FIG. 18 (cont.). Stagnicola emarginata. A, Section through left
side, showing organs; B,C, right and left sides of lower mantle and
underlying situctures; D, musculature. {(From Walter, 1969).
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FIG. 18 (cont). Stagnicola emarginata (cont.). Digestive tract. The
liver lobes and the salivary glands are omitted. A to B = buccal mass;
C to D = proesophagus; D to E = postesophagus; Eto F=crop; Fto G =
gizzard; G to H = pylorus; H to | = prointestine; I to ] = midintestine; |
to K = postintestine; K to L = rectum. cls. = dliated sirip; do.p. =
dorsal passage; mj.f. = major fold; pcp. = procurrent passage; re.p. =
retrocurrent passage; vn.f. = ventral fold. (From Walter, 1969).

eyes and tentacles, the pleural ganglla receive nerves from the body
walls, and the pedal ganglia receive nerves from the foot. The
cerebral and pleural ganglia are arranged around the anterioer
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FIG. 18 {cont.). Stagnicola emarginata. A, Sectlon through left
slde, showing organs; B,C, right and Ieft sides of lower mantle and
underlying structures; I, musculature. {From Walter, 1969).
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FIG. 18 (cont). Stagnicola emarginala (cont.). Digestive tract. The
liver lobes and the salivary glands are omitted. A to B = buccal mass;
Cto D = proesophagus; D to E = postesophagus; Eto F=crop; Fto G =
gizzard; G to H = pylorus; H to 1 = prointestine; [ to J = midintestine; ]
to K = postintestine; K to L = rectum. cls. = cliated strip; do.p. =
dorsal passage; mjf. = major fold; pc.p. = procurrent passage; re.p. =
retrocurrent passage; vn.f. = ventral fold. (From Walter, 1965).

eyes and tentacles, the pleural ganglia receive nerves from the body
walls, and the pedal ganglia receive nerves from the foot. The
cerebral and pleural ganglia are arranged around the anterior
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FIG. 18 (cont.). Siagnicola emarginata (cont). A, Venous pathways
in the wall of the anterior part of the animal; B, venous sinuses in the
peristomial collar, roof of the lung and kidney. (From Walter, 1969).

esophagus, and the pedal ganglia are beneath the esophagus. The
nervous systems of North American freshwater prosobranchs and
pulmonates are basically similar.

mm .
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FIG. 18 {cont.). Stagnicolz emarginata (cont.). A, Reproductive

system; B, the carrefour complex and adjacent portions of the oviducal
and uterine divisions of the female tract. (From Walter, 1969).
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LYMNAEIDAE (LANCINAE)

Freshwater gastropods with cap-shaped shelis that have lost their
coiled nature would seem certainly to have evolved because of the
need to have a more hydrodynamic contour necessary to withstand

shell attachment
muscle

strong water currents, which would tend to dislodge higher shells with auricle
more drag. Once the cap-shaped shells evolved, some of the - Kidney
"Hmpets" invaded lentic, quiet-water habitats. g

Limpet-shaped freshwater mollusks in North America are restrict- £

ed to four pulmonate snail families, the Acroloxidae, Lymnaeidae,
Planorbidae and Ancylidae. [Limpet-like freshwater prosobranchs
occur in a few other regions of the world, but not in North America i
{north of Mexico).} The Acroloxidae and Ancylidae contain only E
limpet-shaped (ancyliform, patelliform) species, while the Lymnae- i

' nephridiopore

common opening
B of lung and hind-gut
idae and Planorbidae are families with mainly coiled shells. The

Acroloxidae and Lymnaeidae are dextral families {i.e., the external :
reproductive, pulmonary, renal and terminal alimentary tract

openings are on the right side of the animai), while the Planorbidae ‘
and Ancylidae are sinistral. In North America, limpet-like lymnaeid |I
snails (genera Fisherola and Lanx; Figs. 632-634, Sect. IV, pp. 179, 181) : esophags
are restricted to streams of the Pacific drainage from British Columbia ; }

to northern California. Limpet-like Planorbidae (genus Amphigyra; :

Fig. 749, Sect. IV, p. 209) in North America, now extinct due to man-
made pollution, were restricted to the Coosa River, Alabama. 1

The peculiarities in the anatomy of freshwater limpets is mainly the 3
result of the compression of the body into the low, obtuse-conical !
shape. The mantle cavity is greatly reduced and the nephridium is :
displaced toward the mantle collar (anteriorly in the Lancinae and to
the side in the Acroloxidae and Ancylidae). In the Acroloxidae and \
Ancylidae, the nephridium additionally takes on a very convoluted i c
shape. ! _—

Sinice there is no longer a columella in the cap-shaped shell, the |
columellar muscle attachments have moved to the shell surface,
and in the more primitive condition (e.g., see genera Lanx and |
Rhodacmea) they form a circle near the perimeter of the mantle, open '
only in the pneumostomal area (Fig. 11a,b,c, p. 38; Fig. 19, p. 67). In
more advanced limpets (Ferrissia, Hebetancylus, Laevapex), the shell
attachment muscle is divided into three major sections, with two main

attachment points placed on each side of the mantle anteriorly and FIG. 19. Freshwater limpets (Lymnaeidae). Lanx alta. A, Ventral

one near the posterior left side of the mantle (Fig. 11d (p. 38), Fig. 11e- view, B, dorsal view; C, dorsal view of visceral mass, with mast of the
o (p. 390 : mantle cut away; D, anterior portion of the digestive tract; E, kidney,
pericardium and heart, (From H.B. Baker, 1925).
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HG. 19 (cont.). Lanx alta (cont.). Reproductive system. Trangverse
sectons through A, the buccal bulb; B, anterior oviduct; C, posterior

prostate gland; D, anterior prostate gland; E, preputium. (From H.B.
Baker, 1925). prept
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FIG. 19 {cont.). Freshwater limpets (cont.} (Ancylidae). Lacvapex
fuscus. A, Dorsal view; B, right oblique ventral view; C, pseudobranch;
D, cross section of pseudobranch at dotted line (b~-b") on Fig. C. (From
Basch, 1959).
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FIG. 19 {cont.). Laevapex fuscus {cont.). Digestive system, A, Entire
system {(dorsal view), except for the digestive gland; B, buccal mass,
right side; C, stomach, right side. (From Basch, 1959).
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FIG. 19 (cont.). Laevapex fuscus (cont.), Brain. A, Dorsal view; B,
right side. (From Basch, 1959).
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FIG. 19 {cont.). Lazoapex fuscus (cont.). Nervous system. A, Major
nerves to left side of mantle; B, dorsal superficial nerves; C, nerves
from pedal ganglia. (From Basch, 1959).
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FIG. 19 (cont.). Laevapex fuscus (cont). A, Kidney; B, reproductive
system. (From Basch, 1959).
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1. HABITATS AND DISTRIBUTION
HABITATS

North America is a vast region liberally supplied with fresh waters,
Living in these fresh waters is a large fauna of aquatic snails, a
molluscan fauna which ranks among the richest in the world.
Although some snail species are wide-spread and common, other
species are very restricted in their distributions, sometimes being
known from only a single locality.

The physiography of the North American continent is reflected in
the differential makeup of the snail fauna. For example, much of the
waters of Canada and the northcentral United States are dominated
by lentic environments, and so there is a preponderance of pond and
lake species. In the southeastern United States, lakes were very rare
before the advent of man-made impoundments, most of the fresh
waters in this region being lotic in nature. Similarly, the aquatic
habitats of this region are dominated by snails adapted to lotic
environments.

Information on the habitats and general ecology of the various
North American freshwater snails are scattered through the
malacological literature, and, in general, are restricted to statements
about the snails’ habitats, i.e., whether the snails occur in ponds, lakes,
swamps, ditches, creeks, rivers, etc,, or whether they are normally
found on rocks in swift current, or on a soft mud bottom, or buried in
sand, or on submerged vegetation, etc. Literature sources especially
useful for this kind of information include the monographs of F.C.
Baker (1928), Harmon & Berg (1971) and Clarke (1973), to name only a
few. A review of habitats of freshwater snails of the Great Lakes is
contained in Burch & Jung {(1987). More specific and detailed
information about freshwater snail ecology has been given for
selected species, and include observations and experiments by
Clampitt (1970, 1973, 1974), Dundee & Paine (1977), Horst & Costa
(1975), Jokinen (1978} and Wall {1977), to name only several. Reviews
on general and other aspects of freshwater snail ecology, as well as
extensive bibliographies, can be found in Russell-Hunter (1978},
Aldrich (1983) and McMahon (1983).

Freshwater snails have adapted tc nearly all natural freshwater
habitats in North America, and a few species (e.g., Physella spp.) are
tolerant enough to live successfully in ali but the most heavily polluted
waters. In general, however, freshwater snails do not tolerate much
pollution, or chemical changes or physical disturbance of their
habitats, and there has been a noticeable general decling in the last

(74)
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several decades in the local distribution and abundance of many
species of freshwater snails.

North American aquatic snails have radiated into various kinds of
freshwater habitats, with most species being restricted more or less to
one or only several types of habitats, There are a few ubiquitous
species, of course, but the restriction of species to specific types of
habitats is the general rule. Examples of habitat restrictions for
freshwater snails in the Great Lakes region are given below.

Deep water lake species: Birgella subglobosa, Hoyia sheldoni, Valvata
sincera sincera, Stagnicola contracta.

Open shore lake species: Valvata winnebagoensis, Lymnaea stagnalis
sancigemariae, Stagnicola catascopium, 5. emarginata, $. nasoni, 5.
walkeriana, S. woodruffi, Physella gyrina sayi, P. magnalacustris, P.
parkeri, P. vinosa, Planorbella (Pirosoma) corpulenta whiteavesi, P.
{Pirosoma) truncata.

Quiet bay or pond species: Valvata piscinalis, V. sincera nylanderi, V.
winnebagoensis, Viviparus georgianus, Cipangopaludina chinensis
malleata, C. japonica, Bythinie tentaculata, Amnicola (Lyogyrus)
pilsbryl, Elimia livescens haldemani, Acella haldemani, Bulimnea
megasoma, Fossaria cyclostoma, F. galbana, Pseudosuccinen columella,
Radix auricularia, Stagnicola elodes, Gyraulus (Torquis) parvus parvus,
Helisoma anceps royalense, Menetus (Micromenetus) dilatatus,
Planorbella campanulate campanulata, P. campanulata collinsi, P.
multivolvis, P, (Pirosoma) corpulenta corpulenta, P. (Pirosoma) pilsbryi,
Planorbula armigera, Ferrissin fragilis, F. parallels, F. walkeri,
Laevapex fuscus.

Marsh species: Stagnicola elodes, Fromenetus exacuous.

Mud-flat species: Fessaria obrussa, F. exigua,

Species burrowing in sand or mud in rivers or lakes: Campeloma crassula, C.
decisum, Pleurocera acuta.

Amphibious species: Pomatopsis cincinnatiensis, P. lapidaria, Fossaria
parva, Fossaria (Bakerilymnaea) dalli,

Intermittant pool or stream species: Stagnicola exilis, 5. elodes (form
reflexa), 5. {Hinkleyia) caperata, Physella gyrina gyrina, Aplexa
elongata, Gyraulus (Armiger) crista, G. (Torguis) circumstriatus.

Riverine species: Valvata bicarinata, V. piscinalis, Bythinia tentaculata,
Somatogyrus tryoni, Pyrgulopsis letsoni, Fossaria peninsulee, Stagnicola
catascopium, 5. petoskeyensis, Helisoma anceps royalense, Ferrissia
rioularis.

Species with a general aquatic distribution In both perennial and
intermittant waters: Physa skinneri, P. gvrina gyrinw, Gyraulus
deflectus.

Species with a general aquatic distribution, but restricted to perennial
waters: Valvate lewisi, V. tricarinata, [icplax sulculosa, Amnicola
limosa, A. (Lyogyrus) walkeri, Probythinella lacustris, Cincinnatia
cincinnatiensis, Marstonia lustrica, Elimia livescens livescens, Fossaria
obrussa, Lymnaea stagnalis appressa, Helisoma anceps anceps,
Planorbella (Pirosoma) trivolvis.

Shallow springs species: Fontigens nickliniana.
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North America has been divided into various zoogeographical
regions in regard to its non-marine molluscan fauna (Binney, 1878,
1885; Henderson, 1931; Pilsbry, 1948), The three primary regions are
the Eastern American, Western American and Middle American
divisions. On the Continental North American mainland north of
Mexico, the Middle American Division includes only the southern tip
of Florida and a small portion of southcentral Texas. The largest
region, the Eastern American Division, extends westward from the
Atlantic coast to the eastern limit of the Rocky mountains - an area
encompassing 5/6 of the total North American land mass, and it
includes the drainages flowing into the Arctic and Bering seas, the
Hudson Bay, the Gulf of Mexico and Atlantic Ocean, the Great Lakes,
and the 5t. Lawrence and Mississippi rivers (Fig. 20). The Eastern
Division is characterized by such endemic freshwater snail genera as
Campeloma, Lioplax and Tulotema (Viviparidae), Antroselates (7
Micromelanidae), Antrobia, Aphaostracen, Birgella, Cincinnatia,
Clappia, Fontigens, Gillia, Hoyia, Lepyrium, Marstonia, Notogillia,
Probythinella, Rhapinema, Sormatogyrus, Spilochlamys and Stiokia
(Hydrobiidae), Elimia, Gyrotoma, lo, Leptoxis, Lithasia and Pleurocera
{Pleuroceridae), Acella and Bulimnea (Lymnaeidae), Amphigyra,
Neoplanorbis and Planorbula (Planorbidae) and Rhodacmea
(Ancylidae). The Western American Division includes about 1/8 of
the total North American lahd mass, and contains the Interior Basin,
Colorado River, Columbia River and Pacific Slope drainages.
Western freshwater snail genera not found in the Eastern American
Division are Fluminicola, Fontelicella and Tryonia (Hydrobiidae), Juga
{Pleuroceridae), Fisherola and Lanx (Lymnaeidae} and Vorticifex
(Planorbidae). Some genera, of course, occur in both Eastern and
Western divisions, e.g., Valvata (Valvatidae), Cipangopaludina
{introduced] (Viviparidae), Pyrgulopsis, Amnicola and Horatia
(Hydrobiidae), Pomatiopsis (Pomatiopsidae), Melanoides [introduced]
(Thiaridae), Acroloxus (Acroloxidae), Fosseria, Stagnicola and Radix
lintroduced] {Lymnaeidae), Aplexa and Physella (Physidae), Gyraulus,
Helisoma, Menetus, Flanorbella and Promenetus (Planorbidae) and
Ferrissia (Ancylidae). Genera that occur in either the Eastern or
Western divisions, but have species also in the Middle American
Division, are Neritina (Neritinidae, = Neritidae), Viviparus
(Viviparidae}, Marisa [introduced] and Pomacea (Ampullariidae),
Pyrgophorus and Cochliopina (Hydrobiidae), Pseudosuccinea
{Lymnaeidae), Stenophysa (Physidae), Drepanotrema and Biomph-
alaria (Planorbidae) and Lzevapex (Ancylidae).
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FIG. 20. Major drainages of North America (north of Mexico).
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Corrigenda

p- 90, line 23 - Lioplax subcarinata Say dates from 1817 rather than 1816.

g 144, line 40 - The author of Elimia virginica is Gmelin (1791) rather than Say
(1817} Gay's (1817) "Lymnaea” wirginica is Elimia livescens (Menke 1830).
pp. 156, 158, 245 - The subspecific name in the trinominal Leptoxis (Mudalia)

carinata nicklinigta should be nickliniena. The spelling nickliniata dates
from Goodrich {1942b; see References, p. 310) [Nitoeris carinatus nickliniatus}
and is an error for [Melania] nickliniana Lea 1841.
p- 176, line 21 - F.C. Baker {1928} restricted the distribution of Stagnicola
apicina {Lea 1838} "to the region west of the Rocky Mountains, the Pacific
drainage.” Specimens from Michigan that he previously referred to §.
apicina, he later (1926) named 5. walkeriana (type locality: Madeline
Island, near Bavfield, Wisconsin).
. 247, line 11 - Under Lymnaeidae, for "three latter” read “last two.”
. 251, couplet 23 ~ For "with above five whorls” read "with about five whorls.”
. 288, last line - For "part of beginning” read "part or beginning.”
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[V. SPECIES LIST, RANGES AND [LLUSTRATIONS®

Family NERITINIDAE!
Genus Nerifina Lamarck 1816

Neriting reclivate reclivety (Say 1822) (Figs. 21, 223
Florida to Mississippi. Also Cuba, northern Mexico and Venezuela (M, B. Baker,
1623).

Neritina reclivata sphaera Pilsbry 1931
Drainage canal draining Lake Okechobee, a few miles from the Atlantic, Ojus,
Florida (Pilsbry, 1931},

Neritina reclivato palmae {2all 1885
Brook near Palma Sola, Florida (Dall, 1883}

Family VALVATIDAET

Genus Valvara Muller 1774

Of discoutmuous distribution: New Jelse,y and Pennsylvania; and lowa, -
nois, Tenuessee, Alabaina, Georgia and North Carolina.
Valvara bicarinata morplh normalis Walker 1902 [Fig. 24]
Distribution nearty as for V. biearinata s.5., but not in Georgia and North Caro-
fina.
Valvata humeralis Say 1829 [Fig. 25)
Known from Montana south to Colorado, and west to British Coluunbia and
California.
Valvata lewisi lewisi Currier 1868 [Fig. 26]
Southern Canada from Quebec west to British Columbia, and northerm U.S.A.
from New York west to Minnesots.
Vadvata lewisi inorph osaricensis F.C. Baker 1931 [Fig. 27}
Northwestern Ontario in the region of Lake Superior drained by the head-
waters of the Attawapiskat, Albany and Severy river systems (Clarke, 1973).
Valvata mergella Westerlund 1883 (Fig. 28]
Northwestern North America: Alaska to Washington.

*Additional Hustrations of many of the species Ested here will also be found in the identifica-
tion keys, which follow in Section V.

! Superseript nuinbers throughout the text refer to corresponding comments pnder Supple-
mental Notes, wiich appear in Section VIL

TThe list of species for the Valvatidae is by William H. Heard (personal communication).
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FIGS. 21-25.

Shells of Neritinidae {Figs. 21, 22) and Valvatidae {Figs. 23-25). FIG. 21, .
Neriting reclivata reclivata, shell, FIC(} fi N rec)mara reclivata, eécrlfulum' ezctema.l view | FIGS. 26-30. Sheils of Valvatidae.
{onleft) and intemnal view {on right), FI1G. 23. Yalvata bicarinata, spire, apertural and wmbili- :
cal views (left to dght). FIG. 24. V. bicaringta motph normalis. F]G. 25. ¥ hurmeralis. Mea-
suiernient lines = 1 mnm or are divided into millimeters,

' FIG. 26. VPualvata lewisi, spire, apertural and umbifical
views (left to dght}. FIG. 27. V. fewisi morph ontarioensis. ¥1G. 28, V. mergells. FIG. 29,
V. perdepressa. F1G.30. ¥ piscinalis ?form obtusa. Measurement lines = 1 mm.
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Valvata perdepressa Walker 1906 (Fig. 29]

V. perdepressa s.5. and V. perdepressa ?form walkerd F.C. Baker 1930 the
Great Lakes (Lakes Michigan, Huron, Erie and Ontario).

Valvata plscinalis (Miiller 1774 {7 form obrusa Draparnaud 1801} [Fig. 30]
Introduced from Europe into the lower Great Lakes (Lake Ontario, and per-
haps tributaries near the lake).

Valvata sincera sincera Say 1824 [Fig. 31]

Maine west to Alberta, and south to South Dakota and Indiana.

Valvata sincera 7form danielsi Walker 1906 [Fig. 32]

Of discontinuous distribution: New Brunswick in eastern Canada, and ltinois,
Wisconsin and Minnesota in north central U.5.A.

Valvata sincerg nylanderi Dall 1905
Quebec and Maine west to Ontario and Minnesota.

Valvata tricarinata {Sav 1817) [Fig. 33} and its morphs: bakert Fluck 1932,
hasalis Vanatta 1915, infracarinate Vanatta 1915, mediocarinata ¥.C. Baker
1932, perconfusa Walker 1917, simplex Gould 1841, tricarinata s.s., and uni-
carinata DeKay 1843
Quebec and New Brunswick west to Alberta, and south to Wyoming, Arkansas
and Virginia.

Valvata utzhensis Call 1884 [Fig. 34]

V. utahensis s.s. and V. urahensis morph Aoratii Baily & Baily 1951 are known
only from ldaho and Utah.

Valvara virens Tryon 1863 [Fig. 35)

California, Oregon and Nevada.

Valvata winnebagoensis F.C. Baker 1928 [Fig. 36]

Of sporadic occurrence in Michigan (Ottawa County), Wisconsin {Winnebago
and Oshkosh counties) and Minnesota (Rice County).

Family VIVIPARIDAE
Subfamily Viviparinae
Genus Tidoroma Haldeman 1840¢

Tulotoma magnifica (Conrad 1834)3 [Figs. 44,45}
Coosa-Alabama river system in Alabama (Clench, 1962a).

Genus Viviparus Montfort 1810

Viviparus georgianies (Lea 1834) [Figs. 46, 47]
South central Florida, Georgia, Alabama and north, mainly in the Mississippi
River system, to 1llinois and northwestern Indiana; it has invaded Ohio, Mi-
chigan, Wisconsin, Virginia, Pennsylvania, New York, New Jersey, New Eng-
land and Quebec since 1867 {Clench, 1962a; Clench & Fuller, 1965).
Viviparus intertextus (Say 1829) [Fig. 48]
The Houston ship channelsystem west of Houston, Harris County, and the San
Jacinto, Liberty and Neches river systems, Texas; the Bayou Teche system in
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FIGS. 31-35. Shelis of Valvatidae. FIG. 31. Vulvata sincera sincera, spire, apertural and um-
bilical views (left to aght). FIG. 32. V. sincera ?form damdelst. F1G. 33, V. mriearinata. FI1G.
34, V. utahensis. FI1G. 35. V. virens. Measurement lines = 1 mum or are divided into milli-
meters.
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Louisiana; the Mississippi River system in Louisiana, eastern Arkansas, north-
western Tennessee, [llinois, eastern [owa, Minneapolis and White Bear Lake,
Mmnesota: Pearl River system, Mississippi; Coosa-Alabama river system, Ala- !
bama; Altamaha River system, Georgia; FEdisto and Santee river systeims, !
South Carolina, Rainy Lake, Koochiching County, Minnesota (Clench & Ful-
ler, 1965}, :
Viviparus subpurpureus (Say 1829) {Figs. 49-51] ;
Mississippi River system narth to southeastern lowa, northwestern Illinois and
northemn Kentucky; Neches and Sabine river systems in eastern Texas and Sa-
bine and Atchafalaya river systems in western Louisiana; Pascagoula River
system in southeastern Mississippt (Clenchi & Fuller, 1963).

Subfamily Bellamyinae
Genus Cipangopaludina Hannibal 1912

Cipangopaluding chinensis malleatus (Reeve 1863) [Fig. 52]
Widely introduced in the United States. Cleanch & Fuller (1965) list localities
in Arizona, California, Colorado, Delaware, Florida, Indiana, Maine, Massachu- |
setts, Michigan, WNew Jersey, New York, North Carolina, Ohio, Pennsylvania, i
Rlrode Island, Utaly, Vermont and Washington. :
Cipangopatuding japonicus (Martens 1861) [Fiz. 53]
Widely introduced in the United States (some reports may be confused with
C. chinensis malleatus). Clench & Fuller (1963) list localities in Massachu-
setts, Michigan and Oklahoma.

Subfamily Lioplacinae i
Genus Caripeloma Rafinesque 1819

Campeloma coarctatiom {Lea 1844) [Figs. 40, 66] :
Alabama-Coosa river system, Alabama. i

Campeloma crassula Rafinesgue 1819 [Figs. 42, 54, 55] ‘
Midwestern United States in the Great Lakes-St. Lawrence and Mississippi i
drainages as far west as lowa and south to Tennessee.

Cumpeioma decampi (‘Currier’ Binney 1865) [Fig. 56]
Jackson, Limestone and Madison counties, northern Alabama (Clench &
Turner, 1953). |

Campeloma decisum (Say 1816) s.1. {includes forms such as C. brevispirum [Figs. i
58,3591, C decisum s.g, {Fig. 57}, C exilis, © gibbum {Fig. 60], C. integrum®
(Fig. 381, C leptum, C. lewizi (Fig. 371, €. milest (Fig. 39] and C. rannum

[Fig. 61} ; . .
: . . e - ! FIGS. 36-43. Shells of Valvatidae (Fig. 36) and Viviparidae (Lioplacinaz) (Figs. 37-43).
Eastern North America, from Nova Scotia, southern Ontario and southern g FIG. 36. Vatvata sinmebagoentis. Spie, apertaral and umbiliea vi(ewsp(lefl o sight), FIC. 37
Manitoba south to Texas, Louisiana, Mississippi, Alabama, northern Georgia i Carnpeloma lewisi = C, decisum. F1G. 38. C integrum = C. decisum. F1G. 39, O milest =
and Virgin:a. C decisum. FI1G. 40, C coarctatum, F1G, 41, C limum. F1G. 42, C crossula, opercuium.

Campeloma floridense Call 1886 [Fig. 62] | FIG. 43, Lioplx cyclostomaformis. Meazurermnent lines = 1 wm or are divided into milii-
Eastern Florida: the upper St. John's River and its tributaries, Lake Jessup; : melers.
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FIGS. 54.63. Shells of Vlviparidae (Lioplacinae). FIG. 34. Campeloma subsolidum = C.
crassula,  FI1G. 55, C obesum = (. crassula. FIG, 56. C decampl. FIG. 57. C decisun.
FIGS. 58, 59, C. brevispirum = C. decisum. FIG. 60. C gibbum = C dectrum. FIG. 61, C
tannum = C. decisum. FIG. 62, C floridense. FIG. 63. C. geniculum. Measurement Hnes
are divided into millimeters.

FIGS. 44.53. Shells of Viviparidae (Viviparinae and Bellamyinae). FIG. 44, Tulotoma mag-
nifica. FIG. 45, T. angulata ? = T. magnifica. FIG. 46. Viviparus georgianus. FIG. 47, ¥
georgtanus. FIG. 48, Vintertextus. FIG.49. V. subpurpureus. FIG. 30. V. subpurpureus.
FIG. 5L,V subpurpureus. FIG. 52. Cipamgopdluding chinensis malleatus. FIG. 53, C.
faponicus. Measurement lines are divided into mijlimeters.
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Miami (7), Dade County.
Campeloma geniculum {Conrad 1834) {Figs. 63, 64}
Suwannee River, Florida, west to the Escambia River, Alabama (Clench & ;
Turner, 1956). j
Campeloma lirnum (Anthony 1860) [Fig, 4!] ‘
Atlantic drainage, from Georgia to North Carolina.
Cempeloma parthenwn Vait 1979 {Fig. 65] !
Ochlockonee River drantage in Flerida: Lake Talquin and the Little and Och- I
i

lockonee rivers {Vail, 1979a).

Genus Lieplax Troschel 1857 |

Lioplax choctawhatchensis Vanatta 1935°
Choctawhatchee River, Florida (Vanatta, 1933). ‘

Lioplax cyclostomaformis (Lea 18413 1Fig, 431 ;
Coosa-Alabama-Tombigbee niver system from northwestern Georgia, south to i
Seimia, Dallas County, on the Alabama River, and Big Prairie Creek, Marengo
County, on the Tombigbee River in Alabama (Clench & Turner, 1955); Tensas i
River, near Delhi, Madison County, Louisiata {Clench, | 962Zb).

Lioplax pilsbryi Walker 1905 {Fig. 67]
Chattahoochee River east to the Suwanuee River, Florida; in the Apalachicola
system it extends north as far as Columbus, Georgia, on the Chattahoochee
and to the mouth of Gum Creek, Crisp County, Georgia, on the Flint River
{Clench & Turner, 1955, in part).

Lioplax subcarinata (Say 1816) [Fig. 68]
Atlantic drainage. Cedar Lake near Litchfield (upper Susquehanna drainage)
and Albany {Hudson River drainage), New York, south to South Carolina
(Clenich & Turner, 1953; Clench, 19635¢; Vail, 1979b).

Lioplax sulculosa {(Menke 1828)7
Mississippi drainage. Northwestern Wisconsin and eastern Minnesota south to
northwestern Arkansas and east to southwestern Ohio and northern Kentucky i
(Clench & Turner, 1955; Vail, 19799); Paint Rock River of the Tennessee ;
River systern, near Paint Rock, Fackson County, Alabama {Clench, 1962b). :

Lioplax ralguinensis Vail 1979 [Fig. 69] ’
Ochlockenee River, Florida {Lake Talquin and upstream), and Yellow River !
(northwestern Florida and southern Alabama) drainages (Vail, 197%h), :

Family AMPULLARIIDAE

Genus Marisa Gray 1824

[

Marise cornuarietis (Linnaeus 1758) {Figs. 70, 71] .
Northem South America and southern Central America (H.B. Baker, 1930); ! 71
mtroduced into southern Florida (Hunt, 1938; Robins, 1970).

FIGS. 64-71. Shelis of Viviparidae (Lioplaciuae) (Figs. 64-69) and Ampullariidae (Figs. 70,
71). FIG. 64, Campeloma geniculum. FIG. 65. C. parthenum. FI1G. 66. C. coarctatum.
F1G. 67. Lioplax pilsbryi. FIG. 68. L. subcarinata. F1G. 69. L. miquinensis. FIG. 70.
: Marisa cornuarietis, apertural {left figure), spire {right top figure) and umbilical {righ1 bottom
: figure} views, FI1G, 71. M. cornuarietis, operculum, Measurement lines are divided into milli-
meters.
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Genus Pomacea Perry 1810

Pomacea bridgesi {Reeve 1856)
Brazii; intmduced into Flonda (Clench, 1966).

Poamacea paludosa (Say 1829 (Figs. 72, 73}
Choctawhatchee, Econfina, St. Marks and Suwannee river systems, Florida,
and the Apalachicola River system in Georgia and Florida (Clench & Turmer,
1956); Gantt, Covington County, Alabama {Hubricht, 1962).

Family BITHYNIIDAE
Genus Bithynia Leach (in Abel) 1818

Bithynia tentaculata tentaculata (Linnaeus 1758), introduced, and Bithynia ten-
taculata magnalacustris F.C. Baker 1928, native(") (Fig. 74]
Great Lakes region from Albany, New York, west to Winnebagoe Lake, Calu-
met and Winnebago counties, Wisconsin; recorded from New York, Pennsyl-
vania, Ghio, Indiana, [Hinois, Michigan and Wisconsin (F.C. Baker, 1928a,¢).

Family MICROMELANIDAE
Genus Anfroselates Hubricht 1963

Antroselates spiralis Hubricht 1963 [Fig. 108]

Springs and streams in caves in Crawford County, Indiana, and Edmouson
County, Kentucky {Hubricht, 1963b).

Family HYDROBIIDAE
Subfamily Hydrobiinae s.s.
Genus Aphaostracon Thompson 1968

Aphaostracon asthenes Thompson 1968 [Figs. 95, 109]
Blue Springs, three miles west of Orange City, Volusia County, Florida (Thomp-
son, 1968).

Aphaostracon chalarogyrus Thompson 1968 [Figs. 96, 110]
Magnesia Springs, 3.7 miles west of Hawthome, Alachua County, Florda
{Thonipson, 1968).

Aphaostracon hypohyaling Thompson 1968 {Figs. 97, 111,112]
North central Florida in springs along the lower half of the Snwannee River and
its tributary, the Santa Fe River, and in a nearbv landlocked spring (Thomp-
son, 1968).

Aphaostracon monas (Pilsbry 1899) {Figs. 88, 113, 114)
Wekiwa Springs, Florida, and the Wekiva River for about one mile below the
springs (Thompson, 1968).

---—----9--
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FIGS. 72-80. Shells of Ampullaridae (Figs. 72, 73) and Hydrobiidae (Hydrobiinae ) (Figs, 74-
80). FIG. 72. Pomacea paludosa, apertueal (eft figure), spire (right top figure) and umbilical
(right bortom figure) views. FIG. 73. £ paludosa, opercndum. FIG. 74. Bithynia tentaculata
magnalecusiris. F1G. 75. Aphaostracon rhadimus. FIG. 76. Hovia sheldoni. F1G. 77, Hyalo-
pyrgus sequicostatus, female. FI1G. 78. H. eequicostarus, male, FlG. 79, Lirtoridinops
tenuipes. F1G. 80. L. monroensis. Measurement lines = 1 mm or are divided into millimeters.
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FiG. 81, Central radular taoth of truncatelloid smails. a, A micrmeizniid, without basal
cusps, b, a hvdrobid, with basal cosps an a thickened ridge along the lateral angle of the
tooth; o, a pomatiopsid, with basal cusps on the anterio-posterior ridges. b = basal cusp.

iy

e

FIG:. 82, Basic tvpes of verges of North American hydrobiid smails. a, Simple varge with a
single duct {Lithoglyphinae); b, verge with a single duct and accessory lobes {Hydrobiinae),
¢, verge with s single duct and glanduiar apical and subapical crests (Nymphoplilinae), d,
verge with twir ducts {Amsicolinae); e, verge with three ducts {Fontigentinae).

mantle collar

( embg}fo

aperculom tentacle
e

e

FIGS. 83-86. Anbmzls of hvdrobiid snalls {Hydrobiinae), with shells removed.  FIG, 83,
Hyalopyrgus eequicostatus, male, dorsal view, FIG. 84, A aeguicostatus, fenale, dorsal
view. FIG. 85, Litteridinops monroensis, male, dovsal view with mantle and viscera removed
FIG. 86, L. monroensis, male, fight laters] view. Measurement lines = | mnu Figs. 83-86 are
froe Thompson (1968 ).
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verge
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mantle collar tentacle

89 verge
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FiGS.87-94. Animals of hydrobiid snafls (Hydrobiinze, Lithoglyphinae, Nympbophilinae and
Amnicolinae), with shells removed. FIG. 87 Lirtoridinops tenuives, male, right Iateral view,
FIG. 88. Pyrgophorus platyrachis, male, dorsal view. FIG. 89, Somatogvrus [ Walkeritla)
rengx, male, FIG, 90. Notogillia sathon,snale. FIG. 91, Rhapinema dacryon, male. FIG.
92, Spllochliamys confea, male, FiG. 93, Amuaicola dalli johnsoni, female. FIG. 94, A
coly (Lyogyrus} retromarge, female. Measurerment lines = I mm. Figs. 87-94 are from Thonip-
son (1968, 1969).
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FIGS. 95-107. Verges of hydrobiid snails (Hydrobiinac). FIG. 98, Aphaostracon asthenes.
FIG. 96, A. chalarogyrus. FiG.97. A hypohyaling. FIG. 98, A monas. FIG.99. A rhadi-
nus. - FIG. 100, A, pachynorus, F¥5. 101, A pyonus. FIG. 102, A, theiocrenetus. FIG.
103, 4. xynoelicrus. FIG. 104, Hyalopyrgus aequicostatus. FIG, 105, Litroridinops mon-
roensis.  FIG. 106, L. tenuipes. FIG, 107, Probythinella lacustris. Messurement Jnes = %
mur. Figs. 95-106 are fromt Thompson {1968); Fig. 107 s from E.G. Berry {1943).

109 110

114

118
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FIGS. 108-118, Shells of Micromelaniidae (Fig. 108} and Hydrobiidae (Figs. 109-118). FIG.
108, Antrosglares spirafis. FIG. 109, Aphaostracon asthenes, FIG. 110. A, chalarogyrus.
FIG. 111, A. Aypohyding, fermlde, FIG. 112, AL hAypohyaling, male. FIG. 113, 4. monas,
feruale, FIG. 114. A. monas, mate. FIG. 115, 4. pachynotus, female, ¥IG, 116. 4. pachy-
nmotus, male, FIG. 117, 4. pyenus, female. FIG. 118, A pyenus, male. Measurement lines =
¥ mom. Fig. 108 is after Hubricht (1963b); Figs. 109-118 are from Thompson (1968).

G
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Aphaosiracon pachynotus Thompson 1968 [Figs. 100, 115, 116)
Eastern Florida, from the upper half of the St. Iohns River near Sanford,
south to the Miami region {Thompson, 1968).
Aphavstracon pycnus Trompson 1968 {Figs. 101, 117, 118]
Alexander Springs Run, Lake County, Florida (Thompson, 1968).
Aphaostracon rhadinus Thomnpson 1968 {Figs. 75, 99)
In small strears and sloughs in northeastern Flotida draining into the St, Johns
Rives north of Palatka, and in an artificial lake near the coast m St. Johns
County {Thompson, 1968},
Aphaostracon theiocrenetis Thompson 1962 [Figs. 102, 119, 120]
Clifton Springs Run, about two miles north of Oviedo, Seminole County,
Florida (Thompson, 1968),
Aphacstracon xynoelictus Thompson 1968 [Figs. 103,121, 122)

Fenney Springs, two niles east of Coleman, Sumter County, Florida {Thomp-
son, 1968).

L N  ad
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Genus Hoyla F.C. Baker 1926

Hayia sheldonr {Pilsbry 1890} [Fig. 76)
Lake Michigan, off Racine, Wisconsin (Pilsbry 1890d; F.C. Baker, 1928¢e),

Genus Hyalopyrgus Thompson 1968

Hyalopyrgus aequicostatus (Pilsbry 1889) [Figs. 77, 78, 83, 84, 104)
Lower half of the St. Johns River system and the Withlacoochee River systein,

south to Tamipa Bay and the Orlandn area: also Lake Okeechobee {Thomp-
son, 19683,

Hyalopyreus brevissima (Pilsbry 1890} [Figs. 123, 124]

Orange, Seininole, Sumter and Volusia counties in central Florida {Thompson,
1968).

Genus Litroridinops Pilsbry 1957

Littoridineps monroensis (Frauenfeld 1863) [Figs. 30, 85, 86, 105]

Florida and Bahaina lslands: in Florida it is generally distributed along both
coasts and the Florida Keys, primarily in brackish water, but it has invaded
marginal fresh water, and occurs throughout the St. Iohns drainage system
{Thompson, 1968).

Litteridinops tenuipes Coupet {in Haldeman) 1844 [Figs. 79, 87, 106, 125]
Streams draining into the Atlantic Ocean and the Inland waterway of east
Florida and Georgia, from Dade County, Florida, north to at least Mclntosh
County, Georgia {Thompson, 1968).
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FIGS, 119-128. Sheils of Hydrobtidae {Hydrobilnae). FIG. 119. Aphaostracon theiocrene-
tus, fermale. FIG. 120, A. thelocrenetus male. FIG. 121. A. xynoetictus, female. FIQ..IZZ.
A. xynoelicrny, male, FIG. 123, Hyvalopyrgus brevissimus, female. Fl(j_}‘ 124, H. brevissimus,
male. F1G. 125, Littordinaps tenuiper. FIG. 126, Pvrgophorus spiriosis. FIG.127. Try-
onig chearumi, FIG. 128, T. cheatumi. Measurement lines = ¥% mm, Figs. 119-124 ars from
Thompson {1968), Fig. 126 is from Call & Pilsbry {1886), Fig. 127 is from Pllsbry {1935a).
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Genus Probythinella Thiele |928

Proby thinella lacustris (F.C. Baker 1928 [Figs. 107, 129-131]
‘Canada: throughout Ontaric and Manitoba, northern Saskatchewan, and in
the Northwest Territories south of the tree-line (Clarke, 1973, United States:
New York west to Towa, soutlt to Kentucky and Arkansas {F.C. Baker. 1928¢y;
also North Dakota, South Dakota, Nebraska, Missouri and Alabama (Hibbard

& Taylor, 1960).

Genus Pyreophorus Ancey 1888

FPyrgophorus platyrachis Thompson 1968 [Figs. 88, 132]
Throughout the southern part of peninsular Florida from Lake Okeechobee

south, and along the coast as far north as southern Brevard County {Thomp-
son, 1968).

Pyrgophorus spinosus (Call & Pisbry 1886) [Fig. 126}
Guadalupe River and its tributary, Comal Creek, Comal County, Texas (Call & i

Piisbry, 1886, Pilsbry, 1887b).

Genus Tryonig Stimpson 1865

Iryonia cheatumi (Pilsbry 1935) [Figs. 127, 128, 133]
Phantomn Lake, near Toyahvale, Reeves County, Texas (Pilsbry, 1935a).
Irvonia clathrata Stimpson 1865 {Fig. 134]
Pahranagat Valley, southern Nevada (Taylor, 1966b).
Tryanig diaboli (Pilsbry & Ferriss 1906) {Fig. 135]
Devit’s River, and Ric San Filipe, Val Verde County, Texas (Piisbry & Fer-
riss, 1906).

Tryonia imitator (Pilsbry 1899)
San Francisco Bay to San Ddego County, California, in brackish water (Taylor, ]

1966h); Quitobaquito Springs, Organ Pipe Cactus National Monument, Pima
County, Arizona (Bequaert & Miller, 1973).

Tryonia protea (Gould 1855) §Figs. 136, 137]
Colorado Desert and Fish Springs, Imperial County, California {subfossil)

(Gould, 18553; Taylor, 1966b), Santa Cruz River, Tucson, Pima Connty,
Arizona (Pilsbry & Ferriss, 1915); near Buckeye, Marcopa County, Arizona

(Bequaert & Miller, 1973).
|

Subfamily Lithoglyphinae

e

Genus Antrobia Hubricht 1971 . =" 3
i 142

Antrobla cuiveri Hubricht 1972 {Fig. 138]

Stream in Tumbling Creek Cave, near Protem, Taney County, Missou FIGS. 129-142. Shells of Hydrobildae (Hydrobiinae and Lithoglyphinae). FIG, 129. Pro-

brcht, 1971). bythinella lacuseris. F1G. 130, Pr. facustris. FI1G. 131, Pr. lacustris. F1G. 132, Pyrgophorus
platyracts. F1G. 133, Tryonfa chearumi. F1G. 134, T clathreta. F1G. 1350 T dinboi'.i.

FIG. 136. T. protea. FIG. 137, T. protea. FIG. 138, Antrobia culveri. F1G.139. Clappia
clappi = C. umbilicata. F1G. 140. Cochlioping riograndensis. FI1G. 141. Fhuminicola fusce.
FIG. 142, F nuttaliiona. Measurement lines = 1 mm or are divided into millimeters.

ri (Hu-
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Genus Clappia Watker 1909°

Clapyria cahabensis Clench 1965
Cahaba River, Bibk County, Alabama (Clench, 19655),
Clappia umbilicata (Walker 1904) [Figs. 139, 143, 1447
Coosa River, Alabama (Walker, 1904a, 1909¢).

Genus Cochlioping Morrison 1946

Cochliopina rivgrandensis (Pilsbry & Ferriss 1906) [Fig. 140}

Lower Pecos River and Rio (Grande valleys, Texas, coastal plain it Tamaulipas,

Mexico (Taylor, 1966h).

Genus Fluminicola Stimpson 186517

Fluminicola columbiana Hemphill (in Pilsbry) 1899 [Fig. 145]
Middile portions of Columbia River, Washington, and lower Snake River,
Washington and ldaho.
Fluminicola ervthopoma Pilsbry 1899
Ash Meadows, Nve County, Nevada (Pilsbry, 1899h).
Fhuminicoly fusea (Haldeman (in Chenu) i847) [Fig. 141}
“Oregon territory™ (Haldeman, 1847).
Fhumtnicola hindsi (Baird 1863)
Upper Green River and tributaries, Wyoming, tributaries of Great Saft Lake
Utah; upper Snake River and tributaries and Saimion River, 1dzaho; Spokane
Lirtle Spokane and Grande Ronde rivers, Washington (see Taylor, 1966a).
Fhurninicola merriami Pitsbry & Beecher {in Pilsbry) 1892 [Fig, 146]
Pahranagat Valley, Nevada (Pilsbry, 1892a).
Flumtinicola minutissima Pisbry 1907 [Fig. 147]
Price Valley, Weiser Canyon, Washington County, Idaho (Pilsbry, 1907).
Ftuminicola modoci Hannibal 1912
California: Fletcher's Spring, south end of Goose Lake; Fritter's Spring, head

of Willow Creek, Honey Lake basin; Troxel's Spring, Eagle Lake (Hannibal
191283

Fluminicola nevadensis Walker 1916 {Fig, 148}
Cortez foothills, Humboldt Valley, Elko County, Nevada {Waiker, 19186).
Flurminicoly nuttalliana {Lea 1838) {Fig. 147]
Probably inhabits the entire Colunbia Valley (Piisbry, 1899b).
Fluminicola serminalis (Hinds 1842)
Sacramento, Pitt and Fall rivers and trbutaries, and Surprse Valley, California;
Klamath River, Oregon (Pilsbry, 1899b).
Fluminicola rurbiniformis (Trvon 1865) [Fig 152]
Upper Sacramento and Pitt rivers and various tributaries in northeastern Cali-
tornia, western Nevada and central southern Oregon (see Taylor, 1966a).
Fluminicola virens (Lea 1838)
Willamette, lower Columbia, upper Deschutes and Umpqua rivers, Oregon;

i
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FIGS. 143.152. Shells of Hydrobiidae (Lithoglyphinae). FIG. 143, (lappia clappi = € um-
biticata. FIG. |44, C umbificata. FIG. 145. Fluminicola columbiana, FIG. 146, F memi-
ami. FIG. 147. F minutissima. FIG. 148, F nevedensis. FIG. 149, Somatogyrus amnico-
loides. FI1G, 150, S aldrichi = 8. (Walkerilla) coosaensis. FIG. 151, & ourens. FIG.152. F
turbinlformiy.  Measurement lines =1 mm. Figs. 143, 144 and 148.150 are from Walker
(1904a, 1906a, 1909¢, 1915¢, 1916); Figs. 145 and 146 are from Stearns (1901b); Fig. 147
is fiom Pilshry {1908a); Flgs. 151 and |52 are from Tryon {1855i).
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Olyupia and San Fuan County, Washington: Vancouver lsland (Pilsbry, 18996,

Genus Gillia Stimpson 1865

Gillia alritis (Lea 1841) [Fig. 191]
Atlantic drainage from New Jersey to Soutlt Caroling (Walker, 1918a).

Geitus Lepyraon Dall 1896

Lepyriwm showadteri (Lea 1861) [Figs. 192, 193]
Cahaba and Coosa rivers, Alabama.

Genus Somarogyrus Gitl 1863

Somarogyrus aleoviensis Krieger 1972
Aleovy and Yellow rivers, Georgia (Krieger, 1972).

Somarogyrus amnicnloides Walker 1915 [Fig. 1491
Quachita River, Arkadelphia, Arkansas (Walker, 1915¢).

Somuatagyres aureus Tryon 1865 [Figs. 151, 194]
Tennesses River (Tryorn, 186503

Scrmatogy rus blangudatus Walker 1906 [Fig. 153}
Tennessee River, Florence, Alabama (Walker, 1906a).

Sonatogrrus constrictus Walker 1904 [Fig. 1541

"Coosa River, Alabania (Walker, 1904a).

Somat opyrus crassilabriy Walker 1915 [Fig. 135]

Nortl: Fork of the White River, Norfolk, Arkausas (Minkley, 1915).

Sumatogyrus crassis Waller 1904 [Figs. 156, 157]

Coosa River, Alabamu {Walker, [1904a).

Somatogyrus curricrignus (Lea 1863) [Fig. 158}
Huntsville, Alabama (Lea, 1863}

Saomatogyres decipiens Walker 1909 [Figs. 159, 160]
Consa River, Alabama (Walker, [90%c).

Somatogyrus depressus (Tryon 18623 [Fig. 195]
Mississippi River, Davenport, Iowa {Trvon, [862); Wiscousin, Tows and Hi-
nois (F.C. Baker, 1928¢).

Semgrogyrus excavarus Walker 1906 [Figs. 161, 162]
Shoal Creek, Florence, Alabama (Walker, 1908a}.

Sematogyrus georgiames Walker 1904 [Fig, 163}
Chattanoogs River, Georgit; Tennessee, Cahaba and Alabamna rivers, Alabanna
(Walker, 1904a).

Somatogyrus hendersori Walker 1909 [Fig. 164}

Coosa River, Alebama (Walker, 1909¢).

Sumatogyrus hinkleyi Walker 1904 {Figs. 165, 1661
Coosz and Tallapoosa rivers, Alabanta (Walker, 19044},

Somatogyrus Fumeroses Walker 1906 {Fig. 1671
Tennessee River, Florence, Alabama (Walker, 1906a).
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FIGS. 153161, Shells of Hydrobiidae (Lithoglyphinae). FIG, 153, Somatogyrus blangtlatus.
FIG, 154, 5. constrictus. FIG. 155, & crassilebris. FIG, 156. 5. crassus, FIG. 157 5.
crasstes, immature. FIG. 158, 8 aererianus. FIG. 159, & decipiens, tnmature. FIG. {60,
3. decipiens. FI3. 161, 5. excavatus. Messurement lines =t nyy. Figs. 153-161 are from
Waiker {19044, 1906a, 190%¢, 1915¢).
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Somarogyrus integra (Say 1829
Ohio River and tributaries in Ohio, indiana, Kentucky and eastern iltinois. ‘
Somatagyrus ranus Walker 1904 [Fig. 163}
Coosa River, Alabama (Walker, 1904a). |
Somatogyrus obtusus Walker 1904 [Fig. 169} '
Coosa River, Alabama {Walker, 1904z), !
Somtatogyrus parvidus Trvon 1865 [Figs. 170, 171] ‘
Powells River, Tennessee (Tryon, 18651).
Sowmatogyrus pennsyivanicus Walker 1904 [Figs. 172-174]
Columbia, Pennsylvania (Walker, 1904a); Potomac River, Harper's Ferry,
West Virginia (Walker, 1906a).
Somatogyrus pilsbrvanus Walker 1904 [Fig. 175]
Tallapoosa River, Tallassee, Alabama (Walker, 1904a).
Somarogyrus pumilus (Conrad 1834) {Fig. 176]
Black Warrior River and Cahatchee Creek, Shelby, Alabama {Walker, 1906a).
Somatogyrus pygmaets Walker 1909 {Fig. 1771
Coopsa River, Alabama (Walker, 1909¢).
Somatogyrus quadratus Walker 1906 [Fig. 178]
Tennessee River and Shoal Creek, Florence, Alabama (Waiker, 1906a).
Somarogyrus sargerntt Pilsbry 1895 {Fig. 179] ‘
Mud Creek and tributary, tributaries of the Tennessee River, Alabama (Pilsbry, ;
1895a; Sargent, 1595).
Scrmatogyrus strengi Pilsbry & Walker 1906 [Fig. 180] !
Tennessee River and Sheal Creek, Florence, Alabama, Bridgeport, Alabama
(Pilsbry & Walker, 1906a). :
Somatopyrus substriatus Walker 1906 [Fig. 181] '
Tennessee River, Florence, Alabama, Tombigbee River, Coluntbus, Mississippi
(Walker, 1906a); Uchee Creek, Fort Mitchell, Russell County, and Choctaw- :
hatchee River, Dale County, Alabama (Clench & Tumner, 1956). i
Sennatogyrus tennesseensis Walker 1906 [Fig. 1821 !
Shoal Creek, Florence, Tennessee (Walker, 1906a). }t

|
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Somatogynus trothis Dolrerty 1878

Ohio River, Campbell County, Kentucky {Dokerty, 1878). :
Sumatogyrus rryoni Pilsbry & Baker 19277 1

Ashippun, Bark and Crawfish rivers, and Lake Michigan drainage, Milwaukee, ‘

Wisconsin; Mukwonago River and Creek, Waukesha County, lllinois (Pilsbry 1

& F.C. Baker, 1927). ! .
Somatogyrus walkerianus Aldrich 1905 [Fig. 185]

Conecut River, Escambia County, Alabama (Aldrich, 1903). l 170
Somarogyrus wheeteri Walker 1915 [Figs. 183, 184] ‘s

Quachita River, Arkadelphia, Arkansas {Waiker, 1915c). ; AN

| N
Subgenus Walkerilla Thiels 1928 ! 169

Sortatogyrus (Walkerilia) coosaernsis Walker 1904 [Figs. 150, 186, 196] . FIGS. 162-171, Shells of Hydrobiidze (Lithoglyphinae}. FIG. 162. Somatogyrur excavatus.

FIG. 163, S. georgignus. FIG. 164, 5. hendersoni. FIG. 165. S. hinkleyi. FIG. 166. 5.
hinkleyi, immature. FIG. 167. S. humerosa. F1G. 168, 5. nanus. FIG. 169, 5. obrusus.
FIG. 170. S. parvulus. F1G. 171, S, penudus. Measurement lines =1 mm. Figs, 163-170
are from Walker {1904z, 19063, 1909¢); Fig. 171 is from Tryon {18651).

Coosa and Catawba rivers, Alabama {Walker, 1904a, 1906a).
Somatogyrus { Walkerilla) tenay Thompson 1969 [Figs. 89, 197, 201}
Broad River, Elbert County, Georgia (Thempsou, 1969).
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FIGS. 172-180. Shells of Hydrobiidze {Lithoglyphinae). FIG. 172. Somatogyrus pennsyl-
vanicys. FYG. 173, 8 pennsylvanicus. FIG. 174, S pennsylvanicus. FIG, 175, 5 pilshry-
ans. FIG. 176, & puweniius. FIG. 177, S, pygmaeus. F1G. 178, 8. quadratus. FIG. 179, S,
sargenti. FIG. 180. . srrengi. Measurement lines = | mm. Figs. 172-180 are from Walker
{1904z, 19063, 1909},
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FIGS. 181-1903. Shells of Hydrobiidee (Lithoglyphinae and Nymphophilinae). FIG. 181.
Somatogyrus substrigtus. FI1G. 182, 5. tennesseensis, FIG. 183, 3. wheeleri, apex. FIG.
184, S wheeleri, FIG, 185, 8 walkerianus. FI1G. 186, S. (Walkerilla) coosaensis. FI1G. 187,
S. (W} virginicus. F1G. 188, Birgella subglobosa, FiG. 189, Cincinnatia fudayi = C. cincin-
natiensis, FIG. 190, C conalensis. Measurement lines = | man or are divided into millimeters.
Figs. 181184, 186 and 187 are from Walker {19042, 19064, 1915¢); Fig. 185 is from Aldrich
{1905}, Fig. 190 is from Pilsbry & Ferriss (1906}
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Somatogyrrus { Walkerilia) virginicus Walker 1oua® i [Fig. 187]
Bamard’s Ford, Rapidan River, Virginia (Walker, 1904a).

Subfamily Nymphophilinae
Genus Birgella F.C. Baker 1924

Rirgelle subglobosa (Say 1825) [Figs. 188, 198, 202]
Great Lakes; the river and creek form {isogona Say 1829) ranges Irom Ohio

west to fowa, and from Michigan south to Alabama and Arkansas (F.C. Baker,
1928¢).

Genus Cineinnatia Pilshry 189}

Cincinnatia cincinnatiensis {Anthony 1840)5 [Figs. 189, 199, 203]
New York and Pennsylvania west to southern Manitoba, southern Saskatche-
wan, North Dakota, Utaly and Texas (Clarke, 1973).
Cincinnatia comalensis (Pilsbry & Ferriss 1906} [Fig, 190]
Comal Creek, near New Braunfels, and the Guadelupe River, about four miles
above New Braunfels, Cornal County, Texas (Pilsbry & Ferriss, 1906).
Cincinnatia floridana {Frauenfeld 1863) [Figs. 204, 235]
Confined to Florida: from the Suwannee River south to Orlando and Hills-
borough County (Thompson, 1968).
Cincinnatia frateraa Thonpson 1968 {Figs. 200, 205]
Creeks, small streams and sloughs along the lower third of the §t. Johns River,
Florida (Thompson, 1968},
Cincinnatia helicogyra Thompson 1968 [Figs. 208, 222]
Spring-fed lagoon on the south side of the head of the Crystal River, Citrus
County, Flonda {Thompson, 1968},
Cincinnatia integra (Say 1829)
Ohio River and tributaries in Ohio, Indiana, Kentucky and southeastern lllinois,
Cincinnatia mica Thompson 1968 [Figs. 207, 223}
Small spring along the west baunk of the Ichetucknee River about one mile
northeast of U.S, Highway 27, Suwannee County, Florida (Thompson, 19683,
Cincinnatia monroensis (Dall 1885) [Fig. 208]
Brook flowing from Bensen’s Mineral Spring, Enterprise, Velusia County,
Florida (Dall, 1885; Thompsen, 1968}
Cincinnatia parva Thompson 1968 {Figs. 209, 224]
Blue Springs, three miles west of Orange City, Volusia County, Florida (Thomp-
son, 1968).
Cintinnatia peracuta Pilsbry & Walker (in Pilshry) 1889 [Fig. 225)
Spivey’s Lake, Navarro County, Texas (Pilshry, 1889},
Cincinnatia petrifons Thompson 1968 [Figs. 210, 226]
Rock Springs, 6.5 miles north of Apopka, Orange County, Flotida (Thompson,
1968).

FLGS. 191-200. Shells of Hydroblidae (Lithoglyphina¢ and Nymphophjlinae). FiG.191. 1gli
Cincinnaria pondercsa Thompson 1968 [Figs. 211, 2271 ! liz altilis. FIG. 197, Lepyrium showalteri, FIG. 193. L. showalteri, operculum. FIG. 194.

Somatogyrus aureus. FIG.195. S. depressus. FIG. 196. &. (Walkerillgj cc_?osgemis_. F.IG. t97.
S (#) cenax. TIG. 198. Birgella subglohosa. FIG. 199. Cincinnatiz cincinnatiensis. FiG.
900. ¢ fraterna. Measurement lines = 1 mm.

Sanlande Springs, 3.1 miles west of Longwood, Seminole County, Florida
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FIGS. 201-210. Verges of hydroblid siails (Lithogtyphinae and Nymphophilinae}. F1G, 201
Somatogyrus [Walkeritin} tenax. FIG, 202, Birgefla subglobosus.  FIG. 203, Cincinnatia
vincimationsis, FIG. 204, C floridang. FI1G, 205, C fraterma, FiG. 206, O helicogyra,
FiG. 207. € mice. FIG. 208. C monroensis. F1G. 209, C parva. FIG. 210. € petrifons.
Measurement lines = § mum. Figs. 201 and 204-210 are from Thompson (1968); Figs. 202
and 203 are from E.G. Berry {1943},
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apical crest

FiG8. 211.221. Verges of hydrobiid snatls (Nymphophiinas). FIG. 211, Cincinnatia pon-
derosa, FIG. 212, C vankyningi, FIG. 213, C wekiwage, FIG. 214, Marstonia agarhecta.
FiG. 215, M. arga. FIG. 216, B castor. FIG. 217, M. kalcyon. FiG. 218. M lustrica.
FIG. 219, M lustrica. FI1G. 220, M. ogmorphaphe. FIG. 221, M. pachyta. Measurement
fmes = ¥ mm. Figs. 211-218, 220 and 221 are from Thompsen (1968, 1969, 1977); Fig. 219
is from B, G, Berry (1943).

H
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(Thompson, 1968).

Cincinnatia vanhyningi (YVanatta 1934) [Figs. 212, 236]
Semuinele Springs, 3.4 miles northeast of Sorrento, Lake County. Florida
(Vanatta, 1934; Thompson, 1968).

Cincinnatia wekiwage Thompson 1968 {Figs. 213,228}
Wekiwa Springs, about five miles northeast of Apopka, Semincle County,
Flonda (Thompson, 1968).

Genus Fontelicella Gregg & Taylor 1965
Subgenus Fontelicella s.s.

Fonielicella californiensis Gregg & Taylor 1965 [Fig. 2291
Southern California and northwestern Baja California (Gregg & Taylor, 1965).
Fontelicells deserta (Pilsbry 1916) [Fig. 2371
Washington County, Utah.
Fontelicella tritermedia (Tryon 1865) [Fig. 238)
Owyhee River, Matheur County, Oregon (Tryon, 18651, Gregg & Taylor,
1965).
Fontelicella neomexicana (Pilshry 1916) {Fig. 239]
I warmn springs at Socorro, New Mexico (Pilsbry, 1916a).
Fonrelicella pilshryana (Baily & Baily 1952)
Bear Lake Valley, southeastern ldaho-northeastern Utah (Baily & Baily, 1951,
Gregg & Taylor, 1965).
Fontelicella stearnsiana (Pilsbry 1899)
San Francisco Bay region eastward to the Sierra Nevada foothills, Califormia
{Gregg & Taylor, 1965).

Subgenus Natricela Gregg & Taylor 1965

Fonrelicella {Narricola) hendersoni (Pilsbry 1933) [Fig. 240]
Harney Lake basin, Harney County, Oregon (Grege & Taylor, 1965).
Fontelicella { Marricola) idahoensis (Pilsbry 1933) [Figs. 241, 2421
Snake River, southwestern ldaho (Gregg & Taylor, 1965).
Fontelicella { Natricola) robusta (Walker 1908) {Figs. 230, 243}
Snake River drainage of western Wyonung and southern Idaho; Harney Lake
basin, eastern Oregon (Gregg & Taylor, 1965).

Subgenus Microamnicola Gregg & Taylor 1965

Fonrelicelln {Microamnicola) micrococcus Piisbry (in Stearns) 1893 [Figs. 231,
244
Amargosa River drainage, in southern Nye County, Nevada; eastern Inyo
Connty and northern San Berpardino County, California (Gregg & Taylor,
1965). -
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FIGS. 222-234. Shells of Hydrobiidae (Nymphophilinge). FIG. 222. Cinctnnatia helicogyra.
FIG. 223. C mica. FIG. 224, C parva. FIG. 225, C peracura. FIG, 226, C petrifons.
FIG. 227. C ponderosa. FIG. 228. C wekiwae. FIG. 229, Fonvelicells callforniensis. FIG.
230. F (MNatricola) robusta. FIG, 231, F (Microamnnicola) micrococcus. FI1G. 232. Mar-
stonia agarkecta. FIG. 233, M. arga. FI1G. 234, M. castor. Measurement lines =1 mm.
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FIGS. 235-241. Shells of Hydroblidae (Mymphophilinae), FIG. 235. Cincinnatia qugusting
= C floridana. F1G. 236. C vanhyning!. FIG. 237, Fontelicella deserta, F1G. 238. F. inter
medig. F1G. 23%. F neomexicana. FIG, 240. F {Natrieols) tendersoni. FIG. 241. F (N.}
idahoersis. Measurement lines =1 mm, Fig. 235 is from Walker (1906a};, Fig. 236 Is from
Vanatta {1934); Figs. 237 and 239-241 are from Pidsbry (1%16a); Fig. 238 is from Tryon
{18651),
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246

247

FIGS. 242-248. Shells of Hydrobiidae (Nymphophitines). FIG. 242, Fontelicella {Natricola)
idahoensis. FIG. 243. F (N.) robusta. FIG. 244, F (Microamnicola) micrococeus. FIG,
245, Murstomia winkleyi mozleyt = M, lustrica, female. FIG, 246, M. winkleyl mozleyi = M.
lustrica, male. FIG. 247, M. olivaces. FIG. 248, Orygoceras sp., dorsal and lateral views,
Measurement lines =1 mm. Figs. 242 and 243 are from Pilsbry (1933}, Flg. 244 is from
Stearns (1893}, Figs. 245 and 246 are from Walker {1925a), Fig. 247 is from Thompson
{1977); Fig. 248 is after Taylor (1974).
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Pyraudopsis nevarlensis nevadensiz (Steams 1883) [Figs. 256, 276-272]
Pyramid Lake and Walker's Lake, Nevada (Steams, 1883b), Upper Klamath
Lake, Oregon (Hanna, 1930).
Pyrgnlopsis nevadensis paiutica Baily & Baily 1951
Pyramid Lake, Nevada (Baily & Baily, 1951).
Pyrgulopsts vzarkensis Minkley 191513
North Fork of the White River, above Norfolk, Arkansas (Hinkley, 1915).
Purgnlopsis scalariformis (Wolf 186931% [Fig. 2731
Shoal Creek, near Florence, Alabama; Iinois River, Tazewell County, and
Rock River, Reock Island County, illinois, as Pleistocene fossils (Wolf, 1869
P C. Baker, 1928¢).

Genus Rhapinemn Thompson 1969

Rhapinema dacryon Thompson 1969 [Figs, 91, 2587, 2621
hipola River drainage in Jackson County, Flonda (Thontpson, 1969).

Genus Spilochiamys Thompson 1968

Spifochlamys conica Thompson 1968 [Figs, 92, 258, 263]
River systems draining into the Guif of Mexico in north central Florida, from
Levy Comnty north and west to Jackson County (Thompson, 1968).
Spilochiamiys gravis Thompson 1968 [Figs. 264, 275, 276]
North central Florida, in the 5. Johns drainage system from Palatka south to
the Wekiva River (Thompson, 1968).
Spilochiantys turgida Thompson 1969 [Fig. 259]
Small streams and springs draining into the Ocmulgee River in south central
Georgia {Thompson, 1369).

Genus Stiobia Thompson 1978

Stiobia nana Thompson 1978 [Figs. 265, 297}
Coldwater Spring Run, west of Oxford, Calhoun County, Alabama (Thomp-
son & McCaleb, 1978).

Subfamily Annicolinae
Genus Amniesla Gould & Haldeman 1840!7

Subgenus Amraicols s.8.

Amnicola aldrichi aldrichi (Call & Beecher 1886)!8 (Fig. 277
Tributary of Black River, Reynolds County, Missouri (Call & Beecher, 1886).
Amnicola aldrichi antroeceres Bubricht 1940
Caves in southwestern lilinois and in eastern and southesstern Missowrd (Hu-
bricht, 1940a).
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apical crest

vas deferens

FIGS. 260-209. Verges of hydrobiid snails (Nymphophifinae and Amnicolinae). FIG. 260,
Notogillia wetherbys, FIG. 261, Pyrgulopsis letsoni. FIG. 262. Rhapinema dacrvon. FiG.
263. Spilochlamys conica. FIG, 264. Sp, gravis. FIG. 265, Stiohia nana, FIG. 266, Am-
nicola dafli dallf. FIG. 267. A, daili johnzoni, FiG.268. A. limosa. FiG,269. 4. rhombo-
stoma. Measurement Tines = | mm.  Figs. 260, 262-267 and 269 are from Thompson {1968,
1969) and Thompson & McCaleb {1978); Figs. 261 and 268 are from E.G. Berry (1943}
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FIGS. 276.278, Shells of Hydrobiidae (Nymphophilinae and Amnlcolinae). F1G. 270, Pyrgu-
Inprsis nevadensis nevadensis. FIG. 271, P nevadensis nevadensis. FIG. 272, P nevadensis
nevadensis. FIG. 273. P scalariformis. FIG. 274, P archimedis. F1G. 275, Spiochlamys
gravis. F1G.276. 8. gravis. FIG. 277. dAmmicola aldrichi aldrichi. FIG. 278, A. daili john-
soni. Measurement lines =1 mm. Fig. 270 is from Steams (1883b); Fig. 271 s from Cali &
Pilsbry (£886); Flgs. 272 and 274 are from: §.5. Berry (1947}, Fig. 273 is from Wolf (1869),
Figs. 275,276 and 278 are from Thompson (1968); Fig. 277 is from Call & Beecher (1886}

H
i
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FIGS. 279-283. Verges of hydrobild snails {Amnicolinae and Fontigentinae). FIG. 279, Am-
nicola {Lyogyrus) grane.  FYG. 280. A. {L.) pupoidez. FIG, 2B1. 4. (L.} retromargo. FIG.
287, A. (L.} walkeri. FIG.283. Fontigens nicklinianz. Measurement lines = | mm. Figs.
279-281 are from Thompson (1968); Figs. 282 and 283 are from E.G, Berry {1943).

284

FI1GS. 284-287. Shells of Hydrobiidae (Amaicolinae). FIG. 284, Amanicoly dalli johnson.
FIG. 285. 4. cora. FIG. 286, 4. lmosa. FIG. 287, A. decisa. Measuremeat lines = | toim.
Fig. 284 is from Thompson (1968); Fig. 285 is from Hubricht (1979); Flgs, 286 and 287 are
from Haldeman ({845).



Amnicala aldrichi insolita Hubricht 1940
Springs in southeastern Missouri (Habricht, 1940z).
Awmnicola bakeriana Pilsbry 191748
Oneida Lake, New York (Pilsbry, 1917¢).
Ammicola clarkel Pilshry 191718
{Oneida Lake, New York {Pilsbry, 1917¢).
Amuicole cora Hubricht 1979 [Fig. 285]
Stream in Foushes Case, three miles west of Locust Grove, Independence
County, Arkansas (Hubricht, 1979,
Ampicola dalli daili (Piisbry & Beacher 1892} [Figs. 266, 298]
Throughout the northern half of peninsular Florida and west into the Florida
panhandle t6 Leon County (Thompson, 1968}
Anrtienta dalli fjohnseni Piisbry 1899 [Figs, 93, 267, 278, 284}

Throughout the novthern two-tlirds of peninsular Florida, and near Tallahas-
see (Thompson, 1968},

Amnicoln decise Haldeman 18458 [Fig. 287]
Trbutaries of the Susquehanna River and in the Schmwvikill River (Haldeman,
1843},

Amnicola timosa fimosa (Say 1817} [Fig. 268, 286, 288-2%0, 299}

From the Atlantic coast to as far west as Utah, and from Labrador to Florida
(E.G. Berry, 1943).

Amunicola limasa parva Lea 1841
Atlantic and Middle States, including Oliio, Indiang, lllineis, lowa and Missouri
(F.C. Baker, 1928c).

Amnicola missouriensis Pilsbry 189816
Carter County, Missour (Pilsbry, 1898a).

Amuicnla proserping Vubricht 194018
Spring W 8t. Louis County and caves in 3t. Geuevieve and Jefferson counties,
eastern Missouri (Hubricht, 1940, 1942).

Ampiicola rhombostome Thompson 1968 [Figs. 269, 300]
In small sand-bottomed streams and rivers draining into the west side of the

St. Johns River in Clay and Putnam counties, Florida (Thompson, [968}
Amricoda stygie Hubricht 1971 [Fig. 291]
Caves in Perry County, Missouri (Hubricht, 1871},

Subrgenus Lyogymes Gill 1863

Amnicold (Lyogyrus) rowni Carpenter 1872 [Fig. 301}
Massachusetts and Rhode Island (see E.G. Berry, 1943},
Amnticola { Lyogyrus) grana (Say 1822) [Figs. 279, 302}
Atlantic drainage in southeastern Pennsylvania and New Jersey {Walker,
19188); headwaters of the Peart River, Migsissippi (Hubrichit, 1963a),
Amnicola {Lyogyrus) greggl Pilsbry 1935 [Figs. 292, 3031
Citf Creek canyon. a fork of Hoback canvon, about 29 miles south of Jack-
son, Wyomning, in the Snake River dralnage (Pisbry, 1935a), also in western
Montana and southeastern [daho {Taylor, 1966},
Ammnicola { Lypgyrus) pilsbryi Walker 1906 [Figs, 293-296, 304}
Wisconsin east to New Philadetphia, Ohio, and south to northern Hlinois (F.C.
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FIGS. 288.2956. Shells of Hydrobiidae (Amnicolidac). FIG, 288, dmmnicola pallida = A, b-
maosa. FIG. 289. A. porata = A, limosa. F1G. 290, A. porata= A lmosa. FIG. 291, A4
stygle. FIG. 292, A. (Lyogyrus) greggi. FIG, 293, 4. (L.} pilsbryi. FIG. 294, A. (L.} pils-
brvi. FIG. 295, A. {L.) pilsbrvi. FIG. 296, A. {L.) pilsbryi. Measurement lines =} mm.
Figs. 288 and 289 are from Haldeman {1845} Fig. 291 is from Hubricht (1971); Fig. 2921is
from Pilsbry ($935a); Figs. 293 and 294 are from Walker (19062).
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Baker, 1928¢),

Amnicola{Lyogyrus) pupoidea (Gould 1841} (Figs. 280, 305)
Canada, Maine, Connecticut, Massachusetts and the District of Columbia
(Binney, 18a54).

Amnicola (Lyogyrus) retromarge Thompson 1968 [Figs. 94, 281, 306]
Occurs in a4 narrow zone across the neck of the Florida peninsula from the
west side of the St. Jehns River jn Clay and Putnam counties west to Dixie
County {Thompson, 1%63).

Amuntecia { Lyogyrus) walkeri Pilsbry 1898 (Figs. 282, 307, 309]
St. Lawreuce River and Great Lake drainages, upper Mississippi drainage, the
Canadian Interior basin in the Albany and Winnipeg river systems and in Lake
Winnipeg (Clarke, 1973).

Genus Hauffenia Pollonera 1898

Hauffenia micra {Pilsbry & Ferriss 1906 [Fig. 308]
Found in drift debris of the Guadalupe River, near New Braunfels, Texas
(Pilsbry & Ferriss, 19063

Genus Horatig Bourguignat 1587"7

Horaria nugax (Pilsbry & Ferriss 1906) [Fig. 316]
Found in drift debris ol the Guadalupe River, near New Braunfels, Texas
{Pilsbry & Fernss, 1906).

Subfamily Fentigentinae
Genus Fonrigens Pilsbry 1933

Fonrigens binneyang {Hannibal 1912)48
“Ohrio” (Lea, 1841, for “Paluding” obtusa, precccupied, renamed binneyana),
Fontigens cryplica Hubticht 1963 [Fig. 315]
Small spring in Clarke County, Indiana (Hubricht, 1963b).
Fontigens holsingert Hubricht 1976 [Fig. 311]
Streains in caves in Randolph and Pocahontas counties, West Virginia (Hu-
bricht, 1976).
Fontigens nickiiniana {Lea 1838) [Figs. 283,319]
In cool, shaliow springs from Pennsylvania to Wisconsin and from Ontario to
Alabama (E.G. Berry, 1943),
Fontigens orolibas Hubricht 1957 {Figs. 312, 313]
Springs in the Shenandoah Natioual Park and along the Blue Ridge Parkway,
Virginga (Hubnicht, 1957
Fontigens rartarea Hubricht 1963 [Fig. 314]
Stream in Organ Cave, Greenbrer County, West Virginia {Hubricht, 1963b).
Fontigens furritelia Hubricht 1976 [Fig. 310]
Caves in Greenbrier County, West Virginia (Hubricht, 1976).
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FIGS. 297-308. Shells of Hydrobiidae {Nymphophilinae and Amnicolinae). FIG.297. Stiobia
nana. FIG. 298, Amnicola dalli dalii. FI1G. 299. A. limosa limosa. FI1G. 300. A. rhombo-
stoma. FIG.301. A. {Lyogprusj browni. FIG.302. A.{L.}grana. FIG.303. A. (L.} greggi.
FIG. 304. A. (L.} pishryi. FIG.305. A. (L.} pupoidea. FIG.306. A, {L.j retromargo. F1G.
307. A. {i.}walkeri. FIG. 308, Hauffenia micra. Measurement lines = 1 mm.
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FI1G3.309-318. Shelis of Hydroblidae (Nymphophilinae and Amnicolinae), FI1G. 309, Amni-
cola [Lyogyrus) walkeri. FIG. 310. Fontigens swrritellz. FIG. 311. F. holsingeri. FIG. 312,
£ orolibas. FIG.313. F orolibas. FIG. 314. F tartaree. FI1G.315. £ crvptice. FIG, 316,
Horatla nugax. FIG. 317, “Cochliopa” texane. FIG. 318. "Paludestrina’ bottimeri. Mea-
surement linss = % ram.  Fig. 309 Is from Walker (1906a); Figs. 310-315 are from or after
Hubricht {1957, 19635, 1976); Fig. 316 is after Pilshry & Ferriss {1906), Fig. 317 is from
Pilsbry (1935a); Fig. 318 s from Walker {1925a).

- .
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FIGS. 319-332. Shells of Hydrobiidae {Figs. 319, 3210}, Pomatiopsidae (Figs. 321-325),
Thiaridae {Figs. 326, 327) and Pleuroceridae {Figs. 328-332}. FIG. 319, Fonfigens nicklini-
ana. FIG. 320. “Bythinelle” hemphifli. FIG.321. Pomatiopsis binneyi. FI1G.322. P. cali-
Jornica. FIG. 323. P cincinnatiensis. FIG. 324. P hinkleyi. FIG.325. P lapidaria. FIG.
326. Thiare gronifere. FIG. 327. Melanoides tuberculata. FIG. 328, Elimia boyikiniana boy-
kiniana. F1G.329. E. boyvkintana viennaensis. F1G.330. £ clenchi. FIG. 331. E. carinifers.
FIG. 332. £ grachnoidea wrachnoidea. Measurement lines = 1 mm or are divided into milii-

meters.
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Fontigens weber! Pilsbry 195047
West Lake, Cape Sable, Florida (Piisbry, 1950a).

bicerrae Sedis

“Byrhinella hemphifli Plisbry 1890 [Fig. 3201

Near Kentucky Ferry, Snake River, Washington {(Pilshry, 18%0¢)
“Cochliopa’ texana Pilsbry 1935 [Fig. 317}

Phantom Lake, near Toyahvale, Reeves County, Texas {(Pilsbry, 1935a).
“Pafudestring” borthneri Walker 1925 [Fig. 318]

(len Echo, Montgomery County, Maryland (Walker, 1925a).

Family POMATIOPSIDAE
Genus Pomatiopsis Trvon 1862

Pomatiopsis binney! Tryon 1863 [Fig. 321}
Bolinas, Marin County, California (Tryon, 1883a); Mt Tamalpais, Marin
County (Davis, 1967}

Pomuatiopsis californica Pilsbry 1899 [Fig. 322]
San Francisco and Cakland, Califormia (Pilsbry, 1899); Bolinas Bay, Marin
County, California (Bavis, 1967),

Pomatiopsis chacel Pilsbry 1937
Near Klamuth, Humboldt County, California (Pishry, 1937a); Crescent City,
Det Norte County, and Wilson Creek, Catifornia {E.G. Berry, 1947b).

Pomaticopsis cincinagiiensis (Lea 1840 [Fig. 323)
Tennessee and southwest Virginia to sputhern Michigan, llnois and Iowa
{Burch & Van Devender, 1980},

Pomatiopsis hinklevi Pitsbry 1896%° [#ig. 324
The original locatities (near Florence, Alabama) are now covered by the water
impounded by Wilson Dam; alse found at a spring near Ashlang City, Tennes-
see, and newr Eberhardt, South Carolina (Hubricht, 1980).

Pomatiopsis lapidaria (Say 1817) {Fig. 3251
Widely distributed in the eastern United States, with occasional ocourrences
west to northern Texas and New Mextco (Burch & Van Devender, 1980).

Family THIARIDAE
Genus Melanoides Ohivier 1904

Melancides tubercudain (MUller 1774 {Fig. 3271
Much ol Alrica and the castern Mediterranean countries, throughout India,
Southeast Asia, Malaysia and southern China, nortl to the Ryukyu Islands of
Tapan, sonth and east throtigh many of the Pacific islands to northern Australia
and the New Hebrides (Pace, 1973); introduced into Florids, Texas and Ari-
zona {see Dundee, 1974
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Genus Thigra Roding 1798

Thiara granifera (Lamarck 1822) {Fig. 326}
Madagasear andl India eastward throughout Mataysia and the Philippines o the
Society Istands and north to the Ryukyu Islands and Hawail (Pace, 1973
introdnced into Florida (Abbott, 19527 and Texas (Murray, 1964).

Famity PLEUROCERIDAE?D 22
Genus Efimia H. & A. Adams 183477
Eiimia acuta group

Flirtia aeuta acuta (Lea 1831
Tributaries of the Tennessee River in southern Tennesses and northern Ala-
hama {Goodrich, 19304, [941b).

Elistia acuta clavula (Lea 1868)
Tributaries of the Tennessee River in Madison County, Tennsssee, and Jack-
son County, Alabama (Goodrich, 19404d).

Elimia comna (Conrad 1834)
Springs and spring branches of the Black Warrior River in Fefferson and Blount
counties, Alabama (Goodtich, [941b}

£limia boykintana group

Etimia bovkinigng hoykiniana (Lea 1840) [Fig. 328]
Chattahoochee and Flint rivers, Georgia (Goodrich, 1542b).
Elimia boykiniang atbanyensis (Lea 1864)
Fhint River, Georgia, and tributaries; Uchee Creek, Russell County, Alabama
{Goodrich, 1942b).
Elimia boykiniana vienmaensis (Lea 1862) [Fig, 329]
Slint River and creeks of western Georgia; Uchee Creek, Russell County,
izhama (Goodrich, 19420,
Eiimia clenchi (Goodrich 1924) {[Fig. 3301
Tributaries of Choctawhatchee and Chipola rivers, Alabama and Florida;
branches of Conecuh River, Covington County, Alabama {Goodrich, 19412b).
Etinia ucheensts (Lea 1862) [Fig. 346}
Uchee and Little Uchee creeks, Russell County, Alabama (Goodrich, 15425b).

Slimia carinifera group

Fiimia bellacrenats (Haldeman 1841) [Iig. 345}
Tributary springs, spring-fed brocks and creeks of the Cahaba River (Good-
cieh, 1941¢).

Flimia carinifera (Lamarck 1827 [Fig 3313
Springs, brooks, creeks and occasionally rivers of the Alabama River drainage
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basin, from north Georgia to Monroe County, Alabama; parts of the Tennes-
see River system in tlie vicinity of Chattanooga, Hamilton County, Tennessee
(Goodrich, 1941h,¢).

Elimia catenaria group

Elimia arachnoidea arachnoidea (Anthony 1854 [Fig. 332]
Small streams of East Tennessee (Goodrich, 19404d).
Elimia arachnoidea spinelia (Lea 18672) [Fig. 333} ‘
Small streams of Lee and Scott counties, Virginia. and Claibome County, Ten-
nessee (Goodrich, 19404},
Elmia athearni {Clench & Turner 1956)
Central part of the Chipola River systerms (Clench & Tumer, 1958). !
Elimia brevis (Reeve 1860) [Figs, 347, 348} i
Middle and lower reaches of the Coosa River, Alabama (Goodrich, 19444d).
Elhirnla capiilaris {Lea 18681} [Fig. 334)
Coosa River, Floyd County, Geotgia, to shoals of Chilton and Coosa countles,
Alabama; in the Etowah River, at Rome, Georgia, and creeks to Talladega
County, Alabama (Goodrich, 1944d). !
Lliria carenaria catenaria {Say 1822} {Fig. 335}
Springs of eastern: Southi Carolina, possibly in streamns southward to the Savan-
nah River {Goodrich, 19425).
Eltmia catenaria dislocata {Reeve 1851) [Figs. 335, 349]
Strearus of Durham, Burke, Franklin, Madison and Mecklenburg coumnties,

North Carolinia, headstreams in South Carolina; Greenville County, Virginia
(Goodrich, 1942b).

Elimia catenaria inclinans (Lea 1862)
Flint River and tributaries, Georgia {Goodrich, 1942b).

Flimia catenaria postelli (Lea 1858) [Fig. 337] i
Altamaha, Ogeechee and Cancochee rivers, and possibly Savannah River,
Georgia {(Goodrich, 1942b).

Elimiag catenaria vanhyningiana (Goodrich 1921) [Fig, 338}

Lake, Marion and Orange counties, Florida (Goodrich, 1942b).

Elmia cochilaris (Lea 1868)

Found in springs and spring brooks of the Little Cahaba River in Bibb, Jeffer-
son and Tuscaloosa counties, Alabama (Goodrich, 1941¢).

Ehimia comalensis comalensis {Pisbry 1890) [Fig. 339}

Drainage of Guadeloupe River, Texas: ? basin of Brazos River (Goodrich,
19425).

Elimia comalensis fontinalis (Pilsbry & Ferriss 1906) [Fig. 350]

Comal Creek and its springs, New Braunfels, Conial County, Texas (Goodrich,
19420y,

Elirtia crenatella {Lea 18590) {Fig. 340}
Coosa River Basin: in the Coosa River from St. Clair to Chilton County, Als-
bama, and in creeks of St. Clair, Etowah and Talladega counties (Goodrich,

[9444). FIGS. 333344, Shells of Pleuroceridae. FIG. 333, Elimia arachnoidea spinella. FIG. 334.
Eliviia edgariana {Lea 1841) [Fig. 341] £. capillaris. FIG. 333. E. catenaria corenaric. FIG.336. E caGremrw cjié&loc;f;?{ FEG-SHZ:Z'
Streams of Cumberland, Duck and Elk rivers, Tennessee (Goodrich, 1940d). E. catenariz posteiii. FIG. 338. L. carenaria vanityningiana. F1G, 339. E. comalensis ¢

lensis. FIG. 340. E. crenatella. FIG. 341, E. edgariena. FIG.342. E. impressa. F1G.343.
E. perstriata decanpi. FIG. 344, E. strizrulz. Measurement lines aze divided into millimetezs,
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Elimia floridensis (Reeve 1R60)
Upper reaches of the St. Johns and Hillsborough rivers in central Florida, north
and west to the Apalachicola River and the upper reaches of Holmes Creek
(Clench & Tumer, 1956).

Eliniia fusiformis (Lez 184 1) [Figs. 351, 352)
Coosa River: Weduska Shoals, Shelby County, to Wetumpka, Eimore County,
Alahama (Goodrich, 1944d).

Elimia impressa (Lea 1841) [Fig. 3421
Caosa River: Leoto Shoals, St. Clair County, to rapids of Coosa County, Ala-
bama (Goodnch, 19444},

Elimia nassula (Conrad 1834) [Fig. 353}
Springs and spring branches of Madison and Colbert counties, Alabama (Good-
rich, 1940d).

Elimiia prerstrigta perstriata (Lea 18572)
Springs and small streams of notth Alabama (Goodrich, 19404d),

Liimia perstrigta crispa {Lea 1862)
Lawrence and Madison counties, Alabama (Goodrich, 1940d),

Elimia perstriate decamypr] (Lea 1863)%* [Fig. 343)
Madison County, Alabama {Goodrich, 19404d).

Elirnia porrecta (Lea 1863) [Figs. 368, 369]
Springs and streams of Claiborne County, Tennessee (Goodrich, 194043,

Elimia plicatastriata (Wetherby [876)
Small branches of the Cumberland River, Tennessee and Kentucky; Big Rich-
land Creek of the Tennessee River,Humphrevs County, Tennessee {Goodrich,
19404 ).

Elimia pupaeformis (Lea 1864) [Fig. 354]
Coosa River, from the vicinity of Riverside, St. Clair Caunty, to Wetumpka,
Alabarna (Goodrich, 1944d).

Elimia siriatula {Lea 1842) [Fig. 344]
In the Tennessee River system at springs in Monroe County and in a reservoir
near Cleveland, Bradley County, Tennessee (Goodrich, 19404}, in the Ala-
bama River system at Coahulla Creek, Whitfield County, Georgia (Goodrich,
1941ih).

Elimia strigosa (Lea 184 1) {Fig. 355]
Small streams near Knoxville, Knox County, Tennessee {Goodrich, 1940d).

Elirnia teres {Lea 1841) {Fig. 356)
Small streams of Walden Ridge, Tennessee, flowing castward (Goodrick,
1940d).

Elimja troostiana (Lea 1838) [Fig. 3571
Mossy Creek, Jefferson County, Tennessee {Goodrich, 19404}

Eliriiz carinocostata group

Elimia bentoniensis (Lea 1862)
Coosa River Basin, in small streams of Cathoun, 5t. Clair and Talladega coun-
ties, Alabama (Goodrich, 1941b, (944d).

Elimia carinocostata {Lea 1845)
Tributaries of Black Warrior River {Goodrich, {941b}; upper Cahaba River to
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FIGS. 345.354. Sheils of Plewroceridas, FIG. 345. Flimia bellacrenata. FIG. 346. E
ucheensis. FlG, 347, E brevis. FIG. 348, E. brevis. FIG. 349. E. catenaria dislocatqz. FIG.
350, E. comalensis fontinalls. F1G. 351, £ furiformiés. FIG. 352, E fustformiz, FIG, 353,
E. naspda. FIG. 354, K. pupaeformis. Measurement lines are divided into millimeters, Figs.
345-347, 349, 351 and 333 are from Tryon (1865-66, 1873b); Figs. 348, 352 and 354 are
from Goodrich {1936); Flg. 350 is from Plisbry & Ferriss (1906},
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Munley Ford, Shelby County, and upper Little Cahaba River, Alabama (Good-
rich, 1941¢); Coosa River Basin, in creeks from Whitfield County, Geergia, to
Elnore County, Alabama (Goodrich, 1944d).
Elintia curvicostara (Reeve 1861) [Fig. 358]
Streamis of western Georgia and Florida; rivers and creeks of southeastern
Alabama (Goedrich, 1942b).
Elimia dickinsoni (Clench & Turner 1956) {Fig. 359]
Upper tributaries of the Chipola River in Florida and Alabama, and the tribu-
taries of the Choctawhatchee immediately to the west (Clench & Turner, 1 956).
Elimia induta (Lea 1862)
Flint River basin, Crisp and Dooly counties, Georgia (Goodrich, 1942b).

Elimia ebenum group

Elimta ebenuny epenem (Lea 1841) [Fig. 370§
Cumberland River above the Falls; Smith’s Sheals, Pulaski County, Kentucky
springs and small streams of the river dowustream to Dickson County, Tennes-
see (Goodrich, 19404).

Eltfria eberum emeryensis (Lea 1864)
In branches of the Cumberland River in eastern Kentucky and Tennessee
(Goodrich, 1%40d}.

Elintia gerhardtii group

Elimia annettue (Goodrich 1941) {Fig. 3601
Cahaba River, Lily Shoals, Bibb County, Alabama (Goodrich, 1941a).
Elimia cahawbensis cahawbensis (Lea 1861) [Fig. 371)
Headwaters and small streams and creeks of the Cahaba River; in a few tribu-
taries of the Black Warrior River, Waxahatchee Creek and branches of the
Coosa River basin (Goodrich, 1941b).
Elirmia cahawbensis fraterna (Lea 1864)
A branch of the Cahaba River in Bibb County, and in the Black Warrior River
basin at Murphy's Creek, Blount County, Alabama (Goodrich, 1941¢).
Elimia flava (Lea 1862) {Fig. 372]
Confined to the Tallapoosa River and its tributaries (Goodrich, 194 1b).
Elimia gerhardtii (Lea 1862) [Figs. 361, 362, 373
Coosa River basin, from north Georgia to the lower tributaries of the Coosa
River (Goodrich, 1944d).
Elimia varians (Lea 1861)
Cahaba River, Bibb County, Alabama, from Pratt’s Ferry to seven miles below
Centerville (Goodrich, 1941¢)

Elimia hartrnaniana group

Elimia hartrnaniana (Lea 1861) [Fig. 363)
Coosa River: §t. Clair to Elmore County, Alabama (Goodrich, 1944d).

i
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FIGS. 355-367. Shells of Pleuroceridae. FIG. 355. Elfmig strigoss. FIG. 356. £. teres.
FIG. 387, F. troostiana. FIG. 358, E. qwrvicostats. FIG. 359, E. dickinsoni. F1G.360. £,
arnettae. F1G. 361, E. gerhardti. F1G. 362, E. murrayensis = E. gerhardtl. FIG. 363. E.
hartmaniana. F1G. 364. £ clausa. FI1G. 365, E. kydei. FIG. 366, E. laqueata lagueata.
FIG. 367. £. laqueata lagueara. Measurement lines are divided into millimeters.
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Elimia macglameriana (Goodrich 1936) {Fig. 374]
Coosa River: Yaney's Landing, Floyd County, Georgia, to Riddle’s Bend, St.
Clair Coupty, Alabama {Goodrich, 19444).

Elimia pygmaea (Smith {in Goodrich) 1936) [Fig. 373]

Three island Shoals, Coosa River, Talladega County, Alabama (Goodnch,
19444).

Efimia havsiana group

Ftimia alabamensis {Lea 1861) {Figs, 376, 377]
in middie sections of the Coosa River, and in creeks of Talladega County, Ala-
bama {(Goodrich, 19444},
Elimia vlausg (Lea [861) [Fig. 364)
Coosa River, in shoals of St. Clair County, Alabama (Goodrich, 1944d).
Elimia haysiana (Lea 1843) {Figs. 378, 379}
Lower part of the Coosa River (Goodrigh, 1944d).
Elimia pupoideq (Anthony 18543 [Figs. 380, 381]
Cuhaba and Black Warrfor rivers, and in the vicinity of Seima, Alabama River,
Alabama (Goodrich, 1941 ¢).

Elimia hydei group

Elimia ivdei {Conrad 1834) [Fig. 365]

Confined to the Black Warrior River, Alabama, and its branches {Goodrich,
i941b).

Elimia laqueata group

Eliria costifera (Reeve 1861)
Tributaries af the Ohio River in Kentucky zud {llinois (Goodrich, {940d).
Elimiag curreyana (Lea 184 1)
Green River, Keutucky, and tributaries; streams of Cumberland River, middle
Tennessee (Goodrich, 1940d3.
Elirmia interveniens (Lea 1862)
Tributarnes of the Tennessee River in north Alabama {Goodrich, 1940d).
Elimia laqueata lagucata (Say [829) [Figs. 366,367, 391]
reen River and tributaries, Kentucky, tributaries of middle parts of Cumber-
land River, Tennessee, Duck River and branches, Tennessee; tributaries of the
Tennessee River, Tennessee and Alabama (Goodrich, 1940d).
Elimia laqueata casranea (Lea 1841) {Fig. 382)
Headwaters of the Puck River, Tennessee (Goodrich, 19404},
Elimig laqueara costulata (Lea 184 1) [Fig. 392]
Green River of Kentucky and branches, branches of the Duck River, Tennes-
see (Goodrich, 194045
Elimia lagueatra rorturn (Lea 1845)
Elk River drainage in Lynn Creek, Giles Conuty, Tennessee, and Richiand

_mnm-nmmmn
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FIGS, 368-378. Shells of Pleuroceridae. FIG. 368. Elimia porrecta. F1G. 369, E rubella =
1E. porrecta. FIG. 370. E. ebenurn ebenum. FIG. 371, E. cahawbensis cahawbentis. FIG.
372. E, flava. F1G.373. E. gerhardti. FIG. 374, E. macglameriana. FIG.375. E. pygrnaca.
FIG. 376. E, alabamensis. FIG. 377, E. qlabamensis, F1G. 378, E haysigna. Measurement
lines are divided into millimeters. Figs. 368-373, 376 and 378 are from Tryon (1865-66);
Figs. 374, 375 and 377 are from Goodrich {1936).
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Creek, Lawrence County, Tennessee; headwaters of Big Creek, Lawrence
County, Tennessee (Goodrich, 1930a, 19404d).
Ehimia paupercula (Lea 1862) [Fig. 383]
Creeks of northen Alabama {(Goodrich, 19404},
Eflintia pybasi (Lea 1862)
Springs and streams of northern Alabania (Goodrich, 1941b).

Elimua livescens group

Elimia livescens livescens (Menke 1830) [Fig. 393]
St. Lawrence River drainage from the Great Lakes to Lake Champlain and
Quebec; tributaries of the Ohio River, east of Scioto River in Ohio; Wabash
Rivar and branches, west to the Illinois River; through the Erie Canal it has
invaded the Hudson River basin {Goodrich, 1940d, 1945).

Flimia Nvescens gracilior (Lea 1861)
Lakes of Summit and Stagk counties, Ohio (Goodrich, 1939d).

Elirnia hvescens haldemani (Tryon 1865) [Fig. 384]
Lake Erie; ? Lake Champlain (Goodrich, 1939d).

Elimia mutabilis group

Elimia mutabilis mytabilis (Lea 18672) [Fig. 394)
Streams of western Georgia and Flerida, and southern Alabama; also a few
creeks and springs of Alabama within the Alabama River system (Goodrich,
1942b}.

Elimia mutabilis timices {Goodrich 1942)
Spring two miles northwest of Hawkinsville, Pulaski County, Georgia, in the
basin of the Altamaha River {(Goodrich, 1942b).

Eiimia taitiang {Lea 1841) [Fig. 395}
Branch of Sepulga River, Conecull County, Alabama; small streams of the
Alabama River system, Sumpter, Marengo, Monrroe and Wilcox counties, Ala-
bama (Goodrich, 1942b).

Elimia olivula group

Etirmia bellula (Lea 1861} [Fig. 3961
In the middle part of the Coosa River, and i1t Yellowleaf Creek, Shelby County,
and Choccolocco Creek, Talladega County, Alabama (Goodrich, 1944a8).
Etimia chiltonensis (Goodrich, 1941) {Fig. 397]
Waxahatchee Creek of Chilton and Stelby counties, Alabama, and three of its
tributaries, and in Weguska Creek, Coosa County, Alabama (Goodrich, 1941a).
Efimia cvlindracea {Conrad 1834) [Fig. 398]
Tombighee River from Columbus, Mississippi, to near its mouth, and in the
lower part of the Black Warrior River, Alabama (Goodrich, 1936).
Elirda gibbera (Smith 1936) [Fig. 399]
Coosa River, shoals of St. Clair County, Alabama {Goodrich, 19444},

SPECIES LIST AND RANGES 141

{i I8
e
il
At
TS

1N

_\f: )

ey,

el o A
s

&y
“.Q‘"ff;{
3

FIGS. 379-390. Shells of Pleuroceridae, F1G.379. Elimia hayslona. FIG.380. E. pupoidea.
FIG. 38]. E. pupoidea. FIG.382. E. lagueate castanea, F1G. 383, E. paupercula. FIG.
384. E livescens haldemard. F1G.385. E pilsbryi. FIG. 386, E. showalter. FIG.387. E.
variata. FI1G.388. £ atering. F1G.389. E. buflda. FIG. 390. E. bullula. Measurement
lines are divided into millimeters, Figs. 379, 380, 382-384, 386-389 are from Tryon (1863-
66, 18730, Figs. 381, 385 and 390 are from Gooedrich {1936).
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Elirnig lachryma (Reeve 1861) [Fig. 400}
Coosa River: Gilbert's Ferry, Etowah County, to near Childersburg, Talladega
County, Alabama (Goodrich, 1944d).

Elimia laetg (Jay 1839) [Fig. 401)
Coosa River, from Cherokee County to Elmore County, Alabama (Goodrich,
1944d).

Elimia olfvuia (Conrad 1834) [Fig. 402}
Alabania River and the fower Cahaba River (below the Falls Lined, Alabama
(Goodrich, 1941c).

Elimia pilsbryi (Goodrich 1927)%° {Fig. 3851
Coosa Rver: Hall's Island, Talladega County, to mouth of Yellowleaf Creek
of Chilton County, Alabama (Goodrich, 1944d).

Elimia showalteri (Lea 1860) [Fig. 386]
€ahaba River, from Lily Shoals to two miles east of Harrisburg, Bibb County,
Alabama (Goodrich, 1941¢).

Eltrmia variata (Lea 1861) {Fig. 387]
(Cahaba River and tributares in Shelby and Bibb counties, Alabama; Little
Cahaba River, Jefferson County (Goodrich, 1941¢).

Elinia semicarinata group

Ehirnia semicarinata (Say 1829)
Trbutaries of Ohio River, Scioto River, Ohio, to Big Blue River, Indiana;
Licking River to Salt River in Kentucky, two creeks of Green River of Ken-
tucky (Goodrich, 194043,

Elimia simiplex group

Elimia aterina (Lea 1863) {Fig. 388]
Springs and small streams of Claiborne and Hancock counties, Tennessee
{Goodnch, 19404).

Elimig clavaeformis (Lea 1841) [Figs, 403-405)
Trbutaries of the upper Tennessee River in Virginia, Tennessee and North
Carolina (Goodnch, 1940G4).

Elirtia simplex (Say 1825) {Fig. 406}
Headwaters of the Tennessee River system in Virginia, Tennessee and North
Carolina; Beaver Fork of the Bluestone River, which is a trbutary of the
Kanawha River in Mercer County, West Virginia (Goodrich, 19404).

Elimia vanuxemiana group

Elimia bullula (Lea 1861) {Figs. 389, 390!
Coosa River, Cherokee County, Alabama, to near the Narrows, Coosa County,
and in five tributaries between these points (Goodrich, 1944d).

Elirtia caelarura caelahera (Reeve 1860) {Fig. 407)
Coosa River Basiu, from Georgia headwaters to side streamns of Talladega

SPECIES LIST AND R“!H!!S

399

FIGS, 391.402. Shells of Pleurcceridae. FIG, 391. Elbniz mutaia = E. laqueata laqueaig.
FIG. 392. E. laqueata costulata. F1G. 393, E. fivescens livescens. FIG, 3?4, E. rr_lurabus
mutabifis. FIG. 395, E. taitiane. FIG, 396. £ bellula. FIG. 397, E. chiltonensis. FIG.
198, E. cvlindracea. FIG. 399. E. gibbera. FIG. 400 E lackrving.  FIG, 401, E. laeta.
EIG.402. E. ofivula. Measurement lines are divided into millimeters.
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County, Alabama {Goodrich, 19444d).

Elimia caelatura excellens (Goodrich, 1935) [Fig, 408]
Known f{rom three streams in the Alabama River system of northwestern
Georgia and northeasteru Alabama (Goodrich, 1941b).

Elimia caelatura georgiana (Lea 1862) [Fig. 409]
Chattooga River, Georgia {Goodrich, 194 15).

Elishia caelatura infuscata (Lea 1862) [Fig. 415)
Smail streams of the Alabama River system in Bartow, Floyd, Gordon and
Murray cuunties, Georgia, and Cherokee, Etowah and St. Clair counties, Ala-
bama (Goodrich, 1941b).

Elimia caelatvra lecontiara (Lea 1841)
Creeks of the Alabama River system in northwestern Georgia to northeastern
Alabama (Goodrich, 1941b).

Elimig caelatura tuteocella (Lea 1868) [Fig. 410]
Small streams of the Alabama River system in northwestern Georgia, north-
eastern Alabama and Talladega County, Alabama {Goodrich, 1941b).

Elimia caelatura stearnsiana {Call 1886) {Figs. 411, 416]
Small streams of the Alabama River from north Georgia to Caihoun, Shelby
and Tatladega counties, Alabama (Croodrich, 1941b}.

Elimia fascinans {Lea 1861) [Fig 417}
Coogsa River Basin, in creeks from Calhoun to Coosa County, and occasionally
in the Coosa River {Goodrich, 19444d).

Elimia joresi (Goodrich 1936) [Fig. 418)]
Coosa River: Ten Island Shoals, St. Clair County, to the Bar, Clilton County,
Alabama (Goodrich, 19444).

Elimia vanuxemiang (Lea 1843} [Figs. 419-4223
Coosa River Basii: in the Coosa River at Etowah County and downstream,
aud in the moutls of a few tributaries of the same range (Goodrich, 1944d).

Elimia virginica group

Elimia proxima (Say 1825) (Fig. 412]
Highlands of North and South Carolina. Fmia proxima may be a composite
group, those in the Atlantic drainage having been derived from E. syrmmetrica
and those in the Tennessee drainage from £. simplex (Goodrich, 1942b, 1950).
Say (1825) originally described £ proxima from specinens from three locali-
ties: a small brook which discharges into the Catawba River near Landsford,
South Cazrolina [Atlantic drainage}, and in the warm springs and in the French
Broad River, both in Buncombe County, North Carolina [Tennessee drainage].
LElimia symmetrica (Haldeman 184 1) [Figs. 423-425]
Scuthern Virginia, North Carolina (Goodrich, 1942h).
Elintia virginica (Say 1817 {Fig. 413]
Connecticut River, Massachusetts and Connecticut, to Virginia; ?also North
Carolina; westward through the Erie Canal to Monroe County, New Yark, in :
the Great f.akes basin (Goodrich, 1942b). 1 FIGS. 403 .414. Shells of Pleuroceridae. FIG. 403, Elimiz clavaeformis. FIG. 404. E. acuto-
: carinate = T £, clavaeformis. F1G. 405. E. acutocarinata = 1E. clavaeformis. F1G. 406. £
simplex. FIG, 407, E. caelatura caelatura. F1G. 408. E. coeiatura excellens. FIG. 409. £.
caelatura georgiana. FIG. 410, E. caelatura luteocella. FIG. 411, E. stearnsigna. FIG. 412.
E. proxtma, FIG.413, £, virgindca. FIG.414. E. clorg, Measiremoent lines are divided into
niillimeters.
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FIGS.415-425, Sheills of Plevroceridae. FIG. 415. Elintia caelatura infuscata, FIG. 416. E,

caclatura steamsiana. FIG. 417, £, fasctnans. FIG. 418, E jonesi. FIG.419. £, vanuxemi-
ang. FIG 420, E vatiuxemizna. FIG, 421, £ varnuxemiana, FI1G. 422, E. vanuxemiona.
FIG 423 £ symmerrica. FIG. 424, E. syminetrica.  FIG. 425, E. symmetrica. Measure-
mtent lines are divided Into millimeters. Figs. 415,417,419, 423-475 are from Tryon {1865-
66,1873b); Fig 416 is from Calf (1886¢): Figs. 418 and 420-422 are from Goodrich (1935).
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FIGS. 426-434. Shells of Plevrocenidae. FIG. 426, Elimia amplz. FIG. 427, E. potosiensis I&
potosiensis.  FIG. 428. £ interrupra. FIG. 429. Jo fluvialis. FIG. 430. 7 fluvialis form

angitremoides. FIG, 431. Gyrotoma excisum, apertural and right latera] views, FIG, 432, G.
excisum. FlG. 433, G. exclsurm, operevdum, FIG 434, G. exeisim, right Lateral view of the
shell in Fig. 432. Measurement lines = | mm or are divided into millimeters,
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Elimia clara (group 7)

Elimia clara (Anthony 1854) [Fig. 414] .-if
Cahaba River, Alabama, and its tributaries (Goodrich, 1941c). it
Elimig ampla { Anthony 1854)%° [Fig. 426]
Cahaba River, Alabama, at Centerville and Lily Shoals {Goadrich, 194 1c).

Elimia potosiensis (group 7)

Elimia potosiensis potosiensis (Lea 184 1) [Fig. 427]
Upland streams of a few Missouri counties (Goodrich, 193%e).

Elirnia potosiensis crandallt (Pilsbry 1890)
Known only from Mammoth Springs, Fulton County, Arkansas {Goodrich,
1939e).

Elimia potosiensis ozarkensis (Call 1886) [Fig. 458)
In springs of Shannon, Carter, Washington: Dent and Camden counties, Mis-
souri {Goodrich, 1939e).

Elimig potosiensis plebius {Gould 1850) [Figs. 459, 460] B
Common in rivers and creeks of the Ozarkian area of Missouri and Arkansas,
and in Oklahoma counties bordering Missouri (Goodrich, 1939).

group ?
Elirmia interrupta (Haldeman 1840) [Fig, 428] i:f.
Hiwassee River and its streams, North Carolina and eastern Tennesses (Goed-
rich, 194043,
{7 hybod)

Elimia ornata {Lea 1868)°7
Cocsa River Basin, confined to a few miles of the Connesauga River, Georgia,
and nearby tributares (Goodrich, 19444).

Genus Gyrotoma Shuttleworth 18454529

Gryroroma excisurn {Lea 1843) [Figs. 431-440]
Coosa River, Alabama, in Chilton, Coosa, Elmore, Shelby, St. Clair and Tal-
ladega counties.
Gyroroma lewisi (Lea 18369) [Fig. 441]
Coosa River, Alabama: Fort William Sheals, Talladega County, and Three
Island Shoals, Wilsonville, Shetby County (Goodrich, 1924a, 18444).
Gyrotorna pagodum {Lea 1845) [Figs. 442, 443)

toosa River, Alabama: The Bar, Chilton County, to Wetumpka, Elmore ' FIGS. 435-440. Shelis of Pleuroceridae, apertural and right laterat views. FIG. 435. Gyro-
County (Goodrich, 1944d). ' toma alabamensts = G, exciswm. FIG. 436, G. ampla = 76, excisum, FIG. 437, G. carird-
i Jertt = 1G. excisum. FIG. 438, G incisn =7G. excisum. FIG.439. G, lacinigtum = 1G. exci
. sum, FIG. 440. G, spillmani = 1 G. excisum. Measurement lnes are divided tnto millimeters.
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FIGS. 441-446. Sheils of Pleuroceridae, apertural and right lateral views. FIG. 441, Gyro-
toma lewist, FIG. 442, G pagodum. F1G.443. G, pagodum. FI1G. 4384, G. pumilum. FIG.
445 . hendersont = TG, pumilum, FI1G. 446, &, pyramidatim, Measutement lines are di-

vided into millimeters.

457

FIGS. 447-457. Shells of Pleurcceridae. FIG. 447, Gyrotoma walkeri, apertural and right
lateral views. FIG. 448. Juga plicifera. FI1G. 449. S silicula. FIG. 450, J (Calibasis ) acuti-
filose, FIG. 45%. J{C.Joccata. FIG, 452, [ (Oreobasis) butbosa. FI1G.453. 1 (0.} nfgring.
FIG. 454. [ hemphilli hemphilli. FIG. 455. [ hemphillf dallesensis. FI1G. 456, Leptoxis
ampla, F1G, 457, L. empia. Measurement lines are divided into millimeters.
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Gyrotoma pumilum (Lea 18607 [Figs. 444, 445]
Coosa River, Alabama: Fort William Shoals, Talladega County, and Weduska
Slioals, Shelby County, to Wetumpka {Goedriclh, 1924a, 1944d).

Gyrotoma pyramidatum Shuttleworth 1845 [Fig. 446]
Coosa River, Alabama: Ten Island Sheals, St. Clair County, to the mouth of
Yellowleaf Creek, Shelby County (Goodrich, 1944d).

Gyrotoma walkeri Sniith (in Goodrich) 1924 [Fig. 447]
Coosa River, Alabama: Weduska Shoals, Shelby County, to Butting Ram
Shoais, Coosa County (Goedrich, 19444d),

Genus fo Lea 1831

Io fluvialis (Say 1825)°° [Figs. 429, 430, 461-465]
Tennessee River and several of its main tpbutaries in western Virginia and
eastern Tennessee {Clincli, French Broad, Holston, Nolichucky and Powell
rivers).

Genus Juga H. & A. Adams 1854
Subgenus Juga s.s.

Juga hemphillt hemphiili (Henderson 1935) [Fig. 454]
Near Portland, Oregon (Henderson, 1935a).
Juga hemphilli dallesensis (Henderson 1935} [Fig. 455}
Mill Creek, The Dalles, Oregon (Henderson, 1935a).
Juga pifcifera (Lea 1838) [Fig. 448}
Larger streams of Oregon and Washington {Goodrich, 1942d).
Juga silicula (Gouid 1847) [Fig. 449]
Streams of Oregon and Washington (Goodrich, 1942d).

Subgenus Calibasis Taylor 1266

Juga (Calibasis} acutifilosa acutifilosa (Stearns 1890) [Fig. 450]
Shasta and Lassen counties, Cajifernia (Goodrich, 19424).
Juga (Calibasis) acutifilosa pittensis (Henderson 1935)
Fall River, Shasta County, California (Henderson, 1935a).
Juga (Calibasis) acutifilosa siskivouensis (Pilsbry 1899)
Siskiyou County, California {Goodrich, 194 2d).
Juga {Calibasis} occata (Hinds 1844) [Fig. 451]
Sacramento and San Joaquin rivers, Califoernia (Goodrich, 1942d).

Subgenus Oreobasts Tayler 1966

Juga {Oreobasis) bulbasa (Gould 1847) [Fig. 4521
Lower Columbia River in Oregon and Washington and several of its tributaries
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FIGS. 458.467. Shells of Pleuroceridee. FIG. 458. Elimia potosiensis ozarkensis. FIG, 459,
E. potosiensiy plebius. FIG. 460, E. potosiensis piebiuy, FIG. 461. lo fluvialis form furrita.
FIG. 462. [. fluvialis form verrueosa. FIG. 463, I fluvialis form recte. FIG. 464, [ fluviglis
form brevis, FIG, 465, [ fluvialls (omm spinosa. FIG, 466. Juga (Oreobasis) interioris. FIG.
457, J (0.] lourae. Measuzement lines are divided into miliimelers. Fig. 458 is from Cali
(1886h); Figs. 459-465 are from Tryon (1873b); Figs. 466 and 467 are from Goodrich
{1944a).
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{Descluttes and Owyhee rivers) (Pilsbry, 1899f).
Juga {Oreobasis) interioris {Goodrick 1944) [Fig. 466]
Badger Creek. Bitner Ranch, Washoe County, and in the outlet of artesian
wells, nine miles west of Gerlach, Washoe County, Nevada {(Goodrich, 1944a).
Juga {Oreobasis) laurae {Goodrich 1944) [Fig. 467]
Found in a spring west of Home Camp and in Boulder Springs, both in Long
Valley, Nevada, and in springs of Grasshopper Valley, Lassen County, Califor-
uia (Goodrich, 1944a).
Juga {Oreobasis) nigrina {Lea 1856) [Fig. 453]
Head streams and river tributaries of Oregon and northern California {Good-
rich, 19424}

Genus Lepeoxis Rafinesque 1819

Subgenus Leptoxis s.s. i

Leproxis ampla (Anthony 1855) [Figs. 456, 457}
Cahaba River, Alabama, and some of its tributaries (Goodrich, 1941b).

Leptoxis clipeata (Smith {in Goodrich) 1922) [Fig. 468]
Coosa River, Alabama, from near Riverside, St. Ciair County, to Butting Ram
Sheals (Goodrich, 1944d).

Leptoxis compacta (Anthony 1854) [Figs. 469, 470]
Mostly confined to the middle parts of the Cahaba River, but taken at two
upstream localities and in Buck Creek, Shelby County, Alabama {Goodrich,
[941b).

Leptoxis foremant (Lea 1843) [Figs. 471, 472]
Coosa River, Alabama, from Three Island Shoals, Talladega County, to Butting
Ram Shoals (Goodrich, 1944d).

Leptoxis formosa (Lea 1860}
Coosa River, from the head streams in northwestern Georgia to Coosa County,
Alabama; Terrapin Creek, Cherokee County, Alabama {Goodrich, 1941b,
[ 944d).

Leptoxis ligata (Anthony 1860) [Fig. 473]
Coosa River, Alabama, from Weduska Shoals, Shelby County, to Wetumpka
{Goodrich, 19444).

Leptoxis firata (Smitlt {(in Goodrich) 1922)%?
Three lsland and Fort William shoals, Coosa River, Talladega County, Ala-
hama (Goodrich, 1922).

Leptaxis melanoides {Conrad 1834) [Fig. 4741
Black Warrior River (Goodrich, 1922).

Leproxis occultata (Smith {in Goodrich) 1922} [Fig. 475]
Coosa River, Alabama, confined to the shoals bordering Chilton and Coosa
counties (Goodrich, 19444d).

Leptoxis picta {Conrad 1834} {Fig. 476]
Adabama River from the Coosa River to Clairborne, Monroe County, Alabama;
in the Coosa River only as far up as the gravel bars below the last series of
rapids below Wetumpka {Goodrich, 1922, 1944d).
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477

FIGS. 468-477. Sheils of Plevroceridae. FIG. 4568. Leptoxis ciipeata. FIG. 469, L. com-
pacta, F1G. 470. L, compacta. FIG. 471. [f. foremani. FIG. 472, L. downiei= L. Jfore-
mond. F1G, 473 L. tigeta. FIG. 474. L, melanoides. F1G.475. L. occudtate. FIG. 476, L.
picta. FIG. 477 L, plicaza. Measurement lines = I mm or are divided Into miflimeters.



-m-——--ummnnum-mnm-
SPECIES LIST AND RANGES 157

156 NORTH AMERICAN FRESHWATER SNAILS

Leptoxis plicata (Conrad 18343 [Fig. 477}
Headwaters of the Black Warrior River, and Valley Creek, Jefferson County,
Alabama (Goodrich, 1922, 1941h}.

Leptoxis praerosa (Say 1821 [Figs. 478-482]
©hio River, below Cinciinati, Qhjo, to Elizabethtown, Illinois, together with

a few tributaries; Cumberland River and branches; Duck River, Coffee Coun-
ty, Tennessee, to its reouth; Teunessee River and the lower parts of its tribu-
taries (Goodrich, 1940d).

Leptoxis showalteri {Lea 1860} [Fig. 483] !
Coosa River, Alabama, from Ten Esland Shoals, 5t. Clair County, to Fort Wil- 1

limn and Peckerwood Shoals, Talladega County (Goodrich, 19444).
Leptoxis taeniata (Conrad 1834) [Figs. 484-4846]
Alabarmma River and the Coosa River and jts tributaries, Alabania, and into the
Cahaba River for a short distance (Goodrich, 1922, 1944d).
Leptoxis umbilicata (Wetherby 1876) [Fig. 528]
Stone’s River, Red River, and Ringgold Creek of the Cumberland River, all in
Tennessee; Elk River, Franklin County, Tennessee {Goodrich, 1940d).
Leptoxis vittata (Lea 1860) [Fig. 487]
Coosa River, Alabamz, from The Bar, Chilton County, to Wetumpka {Good-

rich, 1922).

Subgenus Mudalia Halderman 1840

Lepraxis {Mudalia) arkansensis (Hinkley 1915} [Fig. 488]
White River, Baxter County, Arkansas, and North Fork of the White River,
east of Richville, Douglas County, Misscun {(Goodrich, 193%e).
Leptoxis {Mudalia) carinata carinata (Bruguigre 1792) [Figs. 489-492]
New York to North Carolina; ? alse South Carolina (Goodrich, 1942h).
Leptoxis iMudalia) carinata nickiiniata {Lea 1841} [Fig. 493]
Hot Springs, Bath County, Virginia (Goodrich, 1942h).
Leptoxis {Mudala) dilatara {Conrad 1835) [Fig, 494]
Kanawha River, West Virginia; its head streams and branches {Goodricli,
19404}
Leptoxis (Mudalia) minor {(Hinkley 1912) [Fig. 4951
Tenuessee River at Muscle Shoals, Lauderdale County, Alabama (Goodrich,
19404).
Leptoxis {Muadalia) trilineara (Say 1829) [Figs. 496, 497]
Ohio River, Cincinnati, Ohio, te Louisville, Kentucky; Little Miami River,
Dhio, near its mouth; Five-mile Creek, Campbell County, Kentucky (Good-
rich, 19404d).
Leproxis (Mudalia) virgata (Lea 1841} [Figs. 498-500]
Holston River and its forks, Sullivan County to Knox County, Tennessee;
Tennessce River, Knox County, Tennessee, to Jackson County, Alabaina;
Hiwassee River, North Carolina (Goodrich, 1940d).

FIGS, 478-487. Shells of Pleuroceridae. FIG. 478, Leproxis praerosa. FIG. 479. L. prae-
rosa. FIG.480. L. subglobosa = L. praerosa. FIG. 481, L. gibbosa = L. pmermsa, FIG. 482,
L. tintingbulum = L. praerosa. FIG, 483, L. showalteri. FIG, 484, L coosaensiy = L. taeni-
ata. FIG, 485, L. brevispim = L. taendata. FIG, 486, L tgeniata. FIG, 487, L. virtaea.
Measurement lines = 1 mm or are divided into millimeters.
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FIGS. 488-497. Shells of Pieurcceridae. FIG. 438, Leptoxis {Mudalia} arkansensis. F1G.
489. L. /M. ) caringta carinata. FI1G. 490. L. (M.} carinata carinate. FI1G. 491, L (M) cari-
nata caringta. FIG. 492, L. (M.} corpulenta = L. (M. ] caringta. FIG, 493, L. (M.} carinata
nickliziata, FIG. 494. L. (M.} dilatara. FIG. 495, L. (M.} minor. FIG. 496, L. (M.} rriline-
ara. FIG. 497. L. (M.} trifineata. Measurement lines = I mm or are divided into millimeters.

) 497
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FIGS. 498.506. Shells of Pleuroceridae. FIG, 498, Leptoxis (Mudalia) virgata. FIG. 499,
Le. (M.} virgata. FIG. 500. Le. (M.} virgata. FIG. 501, Le (Athearnia} crassa crassa. Fl1G.
502. Le. {A.) crassaanthonyi. FIG. 503, Lithasia genieulata geniculata. FIG. 504, Li geni-
culata geniculata. FIG. 505. Li geniculata fuliginosa. FIG, 506. Li genlculata pingulis.
Measurement lines = 1 mm or are divided into millimeters.
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Subgenus A rhearnia Morrison 1971

Leptoxis { Athearnia) crassa crassa (Haldeman 1841)34 [Fig. 5011
fastern Tennessee: Poweil River, near its mouth, and the Clingl River in
Anderson, Knox and Reane counties (Goodrich, 1940d).
Leptoxis ( Athearnia) crassa anthonyi (Redfield 1854) [Fig. 502]
Tennessee River, Knox County, Tennessee, to Lauderdale County, Alabama;
lower Frencl, Broad and Clinch rivers, eastern Tennessee, Elk River, Alabama:
smzller tributaries of the Tennessee River from the Little Tennessee River,
ennessee, to Limestone County, Alabarmua (Goodrich, 1940d).

Genus Lithasia Haldeman 1840
Suhgenus Lithasia s s.

Lithasia geniculata geniculata (Haldeman 1840) {Figs. 503, 304
Cumberland River, above Burnside, Pulaski County, Kentucky, to points be-
low Naslhwville, Davidson County, Tennessee; branches in Tennesses; Duck
River, Maury County te its mouth {Goodrich, 1940d).

Lithasia genictdata fuliginosa (Lea 18413 [Fig. 505]
Tennessee: Duck River, Bedford County. to below Maury County; Buffalo
River: Harpeth River: Red River, Robertsan County (Goodrict, 1940d).

Lithasia geniculata pinguis (Lea 1852 [Fig. 506]
Tennessee: Caney Fork and branches; Duck River, Coffee County (Goodrich,
1940d).

Lithasia obvvatae (Say 1829)%7 [Figs. 507-510)
Ohio River and tributaries, in Pennsylvania, Ohio, Indiana, lineis, Kentucky
and Tennessee,

Lithasia salebrosa salebrosa {Conrad 1834]36 [Fig. 511}
Tennessee River and Cypress Creek, Lauderdale County, Alabama; lower
Cumberland River, Montgomery County, Tennessee, to Trigg County, Ken-
tucky (Goodrich, 19404).

Lithasia salebrosa florentiana {Lea 184 1) [Fig. 512]
Tennessee River, Muscle Shoals, Alabama, and a near-by tributary: Elk River,
Tennessee and Alabama (Goodrich, 1940d).

Lithasia salebrosa subglobosa (Lea 1861) [Fig. 513]
Tennessee River, Muscle Shoals, Alabama {Goodrich, 1940d).

Subgenus Angitrerna Haldeman 1841

Lithasiu ( Argitremal armigera (Say 1821 [Fig. 514]
Lower Oliio River, lower Wabash River; Cumberland River from above Burn-
side, Pulaski County, Kentucky, to branches in Trigg County, Kentucky; Ten-
iessee River in tlhe vicinity of Florence, Lauderdale County, Alabama (Good-

rici, 1940d). : FIGS. 507-516, Shells of Pleuroceridae. FIG. 507. Lithasia obovata. FIG.S08. L. obovara
Lithasia (Angitremal) curta Lea 1868 {Fig. 5151 form depygis. F1G. 509. L. obovata form pennsylenica. FIG. 510. L. Ubova!%foml sor-
Tennessee River, Muscle Shoals; Shoals Creek, Lauderdale County, Alabama : dida, FIG. 511. L. salebrosa saiebrosa. FIG. 5t2. L. salebrosa fiorentiana. F1G. 513, L.

smiehrosq subglobosa, FI1G. 514, L. [Angitrema) grmigerq. FIG. S15. L. {A.) curfe. FIG.
506. L. [A.) duttonizna. Measuremnent Hnes are divided into mitlimeters.

K
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(Goodrich, 1940d}.

Lithasia fAngitremal) dutroniana (Lea 1841) [Fig. 516]
Tennessee: Duck River, Bedford County to Humphreys County; two tribu-
taries in Bedford County (Goodrich, 1940d).

Fithasia ( Angitrema) hebrichri Clench 1956
Big Black River, Mississippi (Clench, 1965a).

Fithasia {Angitrema) javana (Lea 184 1) [Fig. 517]
Forks of Cumberland River; Caney Fork, Tennessee, near mouth.

Lithasia { Angitrema} lima (Conrad 1834) {Figs. 518, 519]
Elk River, Tennessee and Alabama; branch of Elk River in Franklin County,
Tennessee: Tennessee River, Alabama, Muscle Shoals and three near-by creeks
(Goodrich, 1940d).

Lithasia (Angitrema) verrucosa (Rafinesque 1820) [Fig. 520]
Branch of Ohio River near Cincinnati to lower part of river, lower Wabash
River, lower parts of East Tennessee head streams of Tennessee River to Mar-
shall County, Kentucky: Black and Spring rivers, Arkansas (Goodrich, 19404d).

Genus Pleurocera Rafinesque 1818 ¥
Pleurocera acuta group

Pleurocera acuta acufa Rafinesque 1831 [Fig. 521}
Ohio River lwead streams and tributaries; Great Lakes and tributaries; Missis-
sippi River and westward to Nebraska and Kansas; through the Erie Canal in-
to the basin of the Hudson River, Cumberland aud Duck rivers, Tennessee
(Goodrich, 19404}
Pleurocera acute hinklevi Goodrich 1921
Little Muddy River, Dubois, Washington County, Illinois {Goodrich, 193%9).
Plewrocera acuia lewisi (Lea 1862) {Fig. 522]
IWinois and Kankakee rivers, 1llinois (Goodrich, 1939e, 1940d).

Pleurocera alvears group

Pleurocera alveare {Conrad 1834) [Figs. 523, 529)
Lower parts of Ohio, Wabash and Green rivers, together with a few trbutaries;
Cumberland River, above Burnside, Pulaski County, Kentucky, to tributaries
of the river in Trigg County, Kentucky; Tennessee River, Muscle Shoals, and
near-by creeks, Alabama; streams of northern Arkansas and southern Missourt
{Goodrich, 1940d).

Pleurocera canaliculatum group

Pleyrocera canaliculatum canaliculatum (Say 18213
Ohio River from vicinity of Pittsburgh, Pennsylvania, to Illinois; Wabash River
and its tributaries; aberrantly in the Tennessee River system; Omaha, Nebraska
(Goodrich, 19404d).

FIGS. 51.7-527. Shelis of Pleuroceridas. FIG. 517. Lirkasiz { Angitrema) jayana. FIG. 518
L. (A ) lima. FIG. 519, L {A4.)lime form. FIG. 520, L. (4.} verrucosa. FIG. 521 Pfeum:
cers acuta ecutd. FIG. 522. P gcura lewisi. FIG. 523. P alveare. F1G.524. P st‘n'atum =
£ canaliculatum alabamense. FIG. 525, P canaliculatum filum. FIG. 526, P, ca;:alfcutarum

i{ndutarum, FIG. 527, P canaliculatum undulatum. Measuremem lines are divided into mil
imeters.
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Pleurocera canaliculatum alabamense (Lea 1862) [Fig. 524]

Tributaries of the Tennessee River in northern Alabama (Goodrich, 1940d).

Pleurocera canaliculatum excurarum (Conrad 1834) [Fig. 530)

Tennessee River at Muscle Shoals, Alabama, and lower parts of a few near-by
tributaries; Cumberland River, Mashville, Tennessee, to parts of the river in
Kentucky; aberrant in Clinch and Wabash rivers (Goodrich, 1940d).

Pleurocera canaliculanum filirn (Lea 1845) [Figs. 525, 531)

Upper Cumberland River to a point above Nashville, Davidson County, Ten-
nessee; Duck River, Coffee County, to near the mouth, Tennessee; aberrant
in Tennessee River (Goodrich, 19404},

Pleurocera cenaliculatum moriforme (Lea 1862) [Fig. 532]

Muscle Shoals, Tennessee River, Alabama (Goodrich, 19404},

Pleurocera canalicularum undulatum (Say 1829) [Figs. 526, 527, 533, 534}
Kentucky River, Kentucky (typical form); Ohio River and tributaries and
Curaberland and Tennessee rivers and branches (carinate or angled forms);
Rock River, Illinois (Goodrich, 19404d).

Pleurceera gradatwm (Anthony 1854) {Fig. 538]

Holston River, Washington County, southwestern Virginia (Tryon, 1873b).

Pleurocera nobile nobile (Lea 1845) [Fig. 559]

Tennessee River, Jackson County, to Marion County, Alabama; Sequatchie
River, Tennessee, near mouth; Flint Creek, Morgan County, Alabama (Good-
rich, 1940d).

Pleurocera nobile nodosa (Lea 1861) [Fig. 535]

Tennessee River above Chattancoga, Hamilton County, Tennessee (Goodrich,
1940d}.

Pleurocera parvurm {Lea 1862} [Figs. 536, 537]

Tributaries of the Tennessee River, East Tennessee; apparently extending into
South Carolina (Gendrich, 1940d).

Pleurocera postelli (Lea 1862) [Fig. 539]

Small streams of northern Alabama in the vicinity of Muscle Shoals (Goodrich,
19404).

Plevrocera pyrenellum group

Flewrocera brumbyi (Lea 1852) [Fig. 551]
Springs and streams of the Tennessee River in Madison, Limestone and Court-
land counties, Ajabama (Goodrich, 1940d).

Pleurocera currierianum {Lea 1863)38 {Fig. 552)
Alabama: Florence, Lauderdale County; Swan Lake, near Decatur, Limestone
County; discharge of a spring in Madison County (Goodrich, 19404).

Pleurocera pyrenellum (Conrad 1834) [Figs. 540, 541, 5531
Tributaries of the Tennessee River in Morgan and Limestone counties, Ala-
bama, and Walker County, Georgia ((Goodrich, 1940d).

Pleurocera trochiformnis {Conrad 1834) [Fig. 5541
Tennessze River, Bridgeport, Jackson County, to Florence, Lauderdale Coun-
ty, Alabama; tributaries in Waiker County, Georgia, to those near Muscle
Shoals, Alabama (Goodnich, 1940d).

FIGS. 528-537. Shells of Plevroceridse. F1G, 528, Leptoxis umbilicats. F1G. 529, Pleuro-
cera alveare. FIG. 530, P canaliculatunt excuratum. FIG. 531. P canaliculatum fllum. F1G.
532. P canaficutatum moriforme. F1G. 533. F canaliculatum undulatum. FIG. 534, P pon-
dergsum = P, cenaticuigaum undulatum. F1G. 535, P moniliferum = P. nobiie nodowm. FIG,
536, P pervumn. FIG. 537. P modestum = P parvurt. Mensurement lines are divided into
mitlimeters. Figs. 529-537 are from Tryon (1865-66).
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Fleurocera viridulum (Anthony 1854)%7 [Fig. 356]
Chickamaunga Creek, Walker County, Georgla {(Goodrich, 1540d).

Pleurocera unciale group

Fieurocera unciale uncinie (Reeve 18615 [Figs. 542, 543, 555]
Upper tributaries of the Tennessee River in Virginia and eastern Tennessee
(Goodrch, 1940d).

Plevwrncera unciale hasratum (Anthony 1854) [Fig. 557)
North and South Fotk of the Holston River, Sullivan County, Tennessee
{Goodrich, 1940d).

Pleurocera prasinatuin group

Plevrocera annuliferum (Conrad 1834) {Figs. 544, 558]
Upper aud middle parts of the Black Warrior River; also known from Village
Crzek, Jefferson County, Alabama (Goodrich, 1941b).
Prenrocera foremant (Lea 1843) [Fig. 545]
Cahaba River and Coosa River basin from the Etowah River of Georgia down-
stream, and at the mouths of a few side streans (Goodsicly, 15444d).
Pleuratera prasinatum (Concad 1834) [Figs, 546, 547]
In quiet stretches in the middle and lower Cahaba and Coosa rivers and in the
Alabama River (Goodrich, 1941b ¢, 1944d).
Pleurocera showalreri (Lea 1862) [Fig. 548]
Lowser part of the main Coosa River headwaters and that part of the river
which is in Georgla (Goodach, 19444).
Plevrocera vestiturm (Contad 1834) {Figs. 549, 559)
Headwaters, creeks and springs from northern Georgia and Alabama to small
stremns as far south as the first eounty above Mobie (Goodrnich, 194 1b).

Subgenus Strephiobasis lea 1861

Pleurocera { Strephobasis) corpulentum (Anthony 1854) [Fig. 560]
Tennessee River between Bridgeport and Florence, Alabama; Battle Creek at
Ketchall, Marion County, Tennessee {Goodrich, 1928a).

Pleurocera (Strephobasis) curtum curnon (Haldeman 1841) [Fig. 561]
Holston and Tennessee rivers from McMiilan, Knox County, Tennessee, to the
Muscle Shoals area in Alabama, and probably below it; Cumberland River in
the vicinity of Nashville, Tennessee, and Caney Fork near Carthage, Tennessee;
Clinch, Little and Little Tennessee rivers a few miles above their mouths;
Paint Rock and Flint rivers, Alabama (Goodrich, 1928a).

Pleurocera (Strephnbasis) curtum roanense (Lea 1864) [Fig. 562]
Emory River, Roane and Morgan counties, and the Little River, Blount Coun-
ty. Tennessee (Goodrich, 1928a).

Pleurncera {Strephobasis) walkeri Goodrich 1928 [Fig. 563]
Sequatchie and Little Sequatchie rivers, Marion County, Tennessee; Cumber
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FIG8. 538-549. Shells of Pleuroceridse. F1G. 538. Pleurocera gradatum. FIG. $39, P pos-
telli. F1G. 340, P pyreneilum, FIG, 541, P planogyrum = P pyrencllum, FiG. 542, P
unciale unciale. FIG. 543, P esterbrooki = P unciale. FIG. 544, P annuliferum. F1G, 545,
F. foremani. FIG. 546. P, prasinatum, FIG. 547. P prasingtum. F1G. $48. P showairert.
FIG. 549, £ vestitum. Measurement lines are divided inlo millimseters. Flgs. 538-549 are
from Tryon (1865-66%,
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FIGS. 5330-561. Shells of Pleuroceridae. FIG. 550. Plewracera nobile nobile, FIG. 551, P

brumbyi. FIG. 552. P currierianum. FIG. 353, P pyrenelium. FIG. 554. P orochiformis.
FIG, 556. P viridulum. FIG. 557. £ uncigle hastanum. FIG.

558. P annutiferum. FIG. 359, £ vesritum. FIG. 360. £ {Strephobasis) corpulentum, FIG,

FIG. 555. F unciale unciale.

561, £ {5 }eurtum curtum. Measurement lines are divided into milllmeters,
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FIGS. 562.572. Shells of Pleuroceridas (Figs. 562, 363), Acroloxidae (Fig. 564) and Lym-
naeidae {Lymnaeinae) {Figs. 565-572). FIG. 562. Pleurocera {Strephobasis) curtum roanense.
FIG. 563, B {S.} walkeri. FIG, 564, Acroloxus coloradensis. FIG. 565, Acella haldemani.
FIG. 566. Bultmnea megasoma. FIG, 567, Fossaria cpclostorna. FIG. 568. £ galbana. FiG.
568. F humilis. FIG, 570. F. obrnussa. FIG. 371, F parva. FIG. 572. F tazewelliana,
Measurement lines = [ mm or are divided into miliimeters.
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land River, Jackson County, the Tennessee River at Muscle Shoals and Sheals
Creek, Lauderdale County, Alabama (Goodrch, 1928a),

Famitv ACROLOXIDAE
Genus Acroloxus Beck (837

Acroloxus coloradensis (Henderson 1930) [Fig. 564
Isolated lakes high in the Rocky Mountains in Colorado, Montana and Alberta,

and a few pond and lake localities in northem Quebec and eastern Ontario
{Clarke, 1973).

Family LYMNAEIDAE

Subtanily Lyranaeinae*®

Genus Acellg Haldzman 1841

Acella haldeman! (‘Deshayes’ W.G. Binney 1867) [Fig. 565}

Yermont and eastern Ontario west to northern Minnesota, south to northern
Iinois and Ohilo (F.C, Baker, 1928¢).

Genus Bulimnea Haldeman 1841

Bulimnea megasoma (Say 1824) [Fig. 566]

Creat Lakes and St. Lawrence River drainage area, upper tributaries of the
Mississippi drainage area, parts of the Albany, Winnipeg and Nelson river SYS§-
tems [u the Canadian Interior Basin (see Clarke, 1973),

Genus Fossarig Westerlund [$85%¢

Subgenus Fossaria 5.5.

Fossaria cyclostoma (Walker 1908) [Fig. 567

New York to Michigan; a species of the Canadian region and of the Transi-
tion life zone (F.C. Baker, 191 la}; Great Lakes region; Ontario (F.C. Baker,
1928¢).

Fossaria galbana (Say 1825) [Fig. 568]
Great Lakes-St. Lawrence River basin northward in the region west of Jaines
Bav to the Attawapiskat and Severn river systems, and northwestward in tle
boreal forest region to the vicinity of Great Slave Lake (Clarke, 1973, 15 given
for F. decampi, here considered a synonym of £, galbang).

Fossaria humilis (Say [822) [Fig. 569]

Atlantic drainage area froin southern New Jersey south to South Carolina (see
F.C. Baker, 1911a).

FIGS. 573-582. Shells of Lymnparidae (Lymunaeinae and Lancinze) (Figs. 573—530)53.26 ?15’:1;:
dae (Figs. 581, 582). FIG. 573. Fossaria exigua. F.IG. 574, F. modicella. F1 F](‘,? 579 oL
russa. FIG. 576. F peninswige, FIG. 577 F rusiica. FIG. 578, Lanx alta, can.ﬁ 15‘1(‘,.
subrotunda. FIG. 580, Lanx hannl =7 L. parelloldes., FIG: 581, Physella bor.tf ,T .
582. P (Costatella) conoldea. Measuremenl lines = t mm. Figs. 578 and 579 are from Tryon
{18651}, Fig. 580 Is from Walker (1925b).
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Fossariag obrussa (Say 1825) group [Figs. 570, 573-577)
North America geuerally, except for the Atlantic drainage from southern Vir-
ginia south.
exigua Lea 1841 [Fig. 573]
Throughout the St. Lawrence River system, south to Alabama in the Missis-
sippi-Missouri river basin, north to the Hudson Bay lowlands in northern
Ontario, and west to the Red River and Lake Winnipeg region in Minnesota
and Manitoba (Clarke, 1973).
midicella Say 1825 [Fig. 574]
Eastern Quebec, Nova Scotia and New Jersey west to Vancouver Island,
Manitoba south to southem California, Arizena, Texas and Alabama (F.C.
Baker, 1928¢); also Saskatchewan, Alberta and Northwest Tertitories
(Clarke, 1973).
vbrussa Say 1825 {Figs. 570,575)
From the Atlantic to the Pacific oceans, and from Mackenzie Territory,
Canada, south to Arizona and northem Mexico {(F.C. Baker, 1928¢}).
peninsuiae Walker 1908 [Fig. 576]
Northern Maine west to Wisconsin: in Wisconsin and Michigan found in
streams flowing inte Lake Superior (F.C. Baker, 1928c).
rustica Lea 1841 [Fig. 577}
New York west to Utah, Nebraska south to New Mexico (F.C. Baker, 1928¢);
Ontario, Manitoba, Saskatchewan, Alberta and WNorthwest Territories
(Clarke, 1973).
Fossaria parvg (Lea 1841) [Fig. 571)
Connecticat west to Idaho, James Bay and Montana south to Maryland, Ken-
tucky, Oklahoma, southern New Mexico and Arizona (F.C. Baker, 1928¢); in
Canada, from eastemn James Bay drainage to Alberta and north to the region
of Great Slave Lake (Clarke, 1973).
Fossaria tazewelligng (Wolf 1869) [Fig. 572]
Northeastern lllinois (Pleistocene); lowa,
Fossarta truncatula (Milller 1774) {Fig. 583]
Europe, northern Asia and portions of Alaska and Yukon Territory (F.C.
Baker, 1911a),

Subgenus Rakerilymnaea Weyraucly 1964

Fogsaria (Bakerilymnaeal bulimoides (Lea 1841) group [Figs. 584-586)
United States west of the vicinity of the Mississippi River; also southern Sas-
katchewan and Alberta (chiefly in the prairie and Rocky foothill regions) and
southern British Columbia (Clarke, 1973).
alberta F.C. Baker 1919
Brazean Lake, Atberta, Canada (F.C. Bakar, 1919e).
bulimaides Lea 1841 [Fig. 584]
Pacific Coast, from Vancouver lsland south to soutliern California (F.C.
Baker, 1911a).
cockerelli Plsbry & Ferriss 1906 {Fig. 585]
Sporadjc over most of the United States west of the Mississippi River (Hib-
bard & Taylor, 1960).

T R
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FIGS. 583-592. Shells of Lymnaeidae (Lymnaeinae). FIG, 583. Fossaria truncatula. FIG.
S84. F {Bakerilymnaea) bulimoides. FIG, 585. F.{B.) cockerelli, F1G. 586, F (8.} techella.
FIG. 587, F (B.) cubensis. FIG. 588. F (B.)daili. F1G. 589, F (B.)sonomaensis. FIG.
590. Lymnaea atkaensis. F1G. 591. L. sragnalis appressa. FIG. 592, L. stagralis sanctae-
marige. Measurement lines = Lmm or are divided into mitlimeters.
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hendersoni F.C. Baker 1909
West of Fort Collins, Larirner County, Colorado (F.C. Baker, 190%a).
perplexa F.C. Baker & Henderson 192%
Park Lake, Grand Coulee, Washington (F.C. Baker & enderson, 1929).
techells Haldeman 1867 [Fig. 586}
Southwestern and south central United States to central Mexico; from
southern Catifornia through Utah, Colorado, southernmost Nebraska and
Kansas to Missouri and Alabama (Hibbard & Taylor, 1960).
vancouverensis F.C. Baker 1939
Southern part of Vancouver Island, British Columbia, Canada (F.C. Baker,
1939a}.
Fossaria { Bakerilymnaea) cubensis (Pfeiffer 183%) [Fig. 587]
Southern United States, fromn Florida to southern Texas (see F.C. Baker,
19114y
Fuossaria { Bakerilymnaea) daili (F.C. Baker 1907) [Fig. 588}
Ohie to northern Michigan and Montana, south to Kansas and Arizona (F.C.

Baker, 1928c¢); iu the Canadian Interior Basin from southern Manitoba to
Alberta (Clarke, 1973).

Fossaria { Bakerilymnaeal) perpolita (Dall 1505)
Nushagak, Bristol Bay, Alaska (Dall, 1905},

Fuossaria { Bakeritymnaen) sonamaensis Hemphill (in Pilsbry & Ferriss) 1906 [Fig.
3591
Sonoma County, California (Pisbry & Ferriss, 1906).

Genus Lymnaea Lamarck 179940

Lymnaea atkaensis Dall 1884 {Fig. 590}
Throughout most of Alaska and the Yukon Termitory, in northern British
Colwinbia in the Liard and Y ukon river systems, and along the Arctic Coast to
Cape Perry, Northwest Territory (Clarke, 1973).

Liwingea stagnalis appressa Say 1821 [Fig, 591]
Great Lakes-St. Lawrence River drainage area, northwest to the Mackenzie
and Yukon river drainage areas, west to the Rocky Mountains, south in the
Rocky Mountains to Colorado, and 1 lilinois and Ohio in the Mississippi
drainage {Clarke, 1973},

Lymnaea stagnalis sanciaemariae Walker 1892 (Fig. 592]
Lake Superior drainage area and adjacent parts of the Lake Huron, Wisconsin
River and Winnipeg River drainage areas (Clarke, 1973).

Genus Pseudosuccinea F.C. Baker 1908

FPseudosuccinea columella (Say 1817) [Fig. 5931
Eastern North Auwerica geuerally. Nova Scotia and Quebec west to Maritohba,

Minnesota and eastern Kansas, south to central Texas and Florida (F.C. Baker,
1917a}.

EIGS. §93-602, Shells of Lymnasidae (Lymnaeinae). FIG. 583, Pseudosuceinea columeila.
FIG. 594. Redix auricudaria, FIG. 595. Stagnicolz elrodiana. FIG, 596. §. exllis. F1G. 597.
S exilis. F1G. 598. S. neopalustris. F1G. 59%. S traski. F1G. 600. . elodes. F1G. 601, S
jolietensis = S. elodes. F1G. 602. S, alperensis = 5. eiodes. Measurement lines are divided
into mitlimeters.
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Genus Radix Montfort 1810

Ruadix wuricutaria (Linnaeus 1758) [Fig. 5941
Europe and northern Asia; widely introduced but of spotty occurrence in
North America.

Genus Stagnicola Leach (in Jeffreys) 1830%%, 43

Subgenus Stagnicola s.s.
Stagnicola elodes group

Stagnicola elodes (Say 1821)42 [Figs. 600-606, 611]
New England west to Oregon and California, south to New Mexico; widely
distributed in the Canadian Interior Basin (sec Clarke, 1973).
Stagnicola elrodiang ¥, C, Baker 1935 [Fig. 595]
Western Montana (Lakes Sin-yale-a-min and McDonald} (Elrod, 1902).
Stagnicola exills (Lea 1834) [Figs. 596, 597]
Ohio to Kansas, northward to nerthem Minnesota and Michigan (F.C, Baker,
1G28c).
Stagnicola neopaluseris (F.C. Baker 191 1) [Fig. 598]
Orange County, Virginia (F.C. Baker, 191 la).
Stagnicola traski (Tryon 1863) [Fig. 599]
California to Wyoming, north to southern Aiberta (F.C. Baker, 1911a).

Stagnicola emarginata/catascopium group

Stagnicola apicina (Lea 1838)
Northern part of the lower peninsula of Michigan west to western Washington:
Cintario south to southern Wyoming and South Dakota (F.C. Baker, 1911a).
Stagnicola aretica (Lea 1864) [Fig. 607]
Newfoundland to the vicinity of Hudsoun Bay, north and northwest i subarc-
tic and arctic Canada to Ungava, southem Victoria Island, the Mackenzie River
Deltz and the vicinity of Point Barrow, Alaska (Clatke, 1973).
Stagnicola bonnevillensis (Call 1884) [Fig. 608}
Wvoming (D.W. Taylor!).
Stagnicola catascopium (Say 1817) [Figs. 609, 610]
Easterns Canada and Nova Scotia west to Morth Dakota, Great Slave Lake south
to northern lowa, northerm Ohic and Maryiand (F.C. Baker, 1928¢).
Stagnicola contracta (Currier (in DeCamp) 1881) [Fig. 612}
Higgins Lake, Roscommon County, Michigan (DeCamp, 1881).
Stagricola efrodi (F.C. Baker & Henderson 1933) [Fig. 613)
Flathead Lake, Montana (F.C. Baker & Henderson, 1933).
Stagnicola emarginara (Say 1821) [Figs. 614-617]
Maine west to Minnesota and Wisconsin, Canadian Interior Basin south to
Michigan, Pennsylvania and New York (F.C. Baker, 1928c).
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FIGS. 603-613. Shells of Lymnacidae (Lymnaeinae). FIG. 803, Sragnicols impediza = 75
elodes. FIG. 604. S newfoundlandensis = 185, elodes. FIG. 605. 5. elodes form reﬂexfr.
FIG. 606. S wyomingensis =15, elodes, FIG. 607. 5. aretice. F1G. 608. 5 bormlevfﬂmsw.
FIG. 609. § carascopium. FIG. 610, S, Tcetascoptum. FIG. 611, . laurentiang “‘?S.
elodes. FIG. 612. S. contracta. F1G. 613. §. elrodi. Measurement lines are divided into

millimeters.
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FIGS. 624.632. Shells of Lymnaeidae (Lymnaeinse and Lancinae). FIG. 624. Stagmicola
kingi = §, utahensis. FIG. 625. 8 watkeriana. FIG. 626, 5. woodruffi. FI1G. 627, 8. nasoni
=185 woodruffi. FIG.£628. 5 (Hinkleyia) caperata. FIG. 629, 5. (H.} caperata, periostracal
FIG. 614. Stagnicola emarginata. il ridges on body whorl, FIG. 430. 8. {H. monianensis. FIG.631. 5. (H.) pilsbryi. FIG. 632,
FIG.616. §. emarginata form: canadensis. FIG. 617 ‘- Fisherola nuttalli lancides, top {left figure) and right lateral (cight figure) views. Messurement

FIGS. 614-623.
FIG. 615. 8 emarginata form serrata, .
5. ermarginata form nashotahensis, FIG. 618. 5. gabbi. FIG.619. 5 jdahoense. FIG. 620

; : : Hneg= ! divided into millimeters.
8. hinkleyi, F1G. 621. S. migheisi. FIG. 622 §. oronoensis. FIG,623. S. petoskepensis. _ : 68 7 2 mm or are &M oim
Measurement lines are divided into millimeters.

Shells of Lymnaeldae {Lymnaeinae).
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Stagnicola gahbi (Tryon 1865) [Fig. 618)
California (see F.C. Baker, 1911a).
Stagricola hinkieyi (F.C. Baker 1906) [Fig. 620]
Calumbia River drainage, Idaho and Oregon (F.C. Baker, 191 la).
Stagnicole idahoense (Henderson 1931) [Fig. 619]
Little Salmon River, Idaho (Henderson, 1931a).
Stagnicala niighelsi (Binney 1865} (Fig. 621]
Lakes in Maine (see F.C. Baker, 191 1a).
Stagnicola oronoensis (F.C. Baker 1904) (Fig. 622]
Maine to eastern Ontaric (F.C. Baker, 1911a).
Stagnicola petoskeyensiz (Walker 1908) [Fig. 623)
Small spring-brook flowing into Little Traverse Bay, near Petoskey, Michigan
(Walker, 1908e).
Stagnicola utahensis (Call 1884) [Fig. 624)
Lake Utah, Utah (Call, 1884).
Stagnicola walkeriana ¥.C. Baker 1926 [Fig. 625]
Great Lakes (Michigan and Superior) (F.C. Baker, 1928¢).
Stagnicola woodruffi (F.C. Baker 1901) [Figs. 626, 6271
Great Lakes (Huron, Michigan, Ontario); Lake Geneva, Wisconsin; Rainy
River system; Lake of the Woods (Clarke, 1973,

Subgenus Hinklevie F.C. Baker 1928

Stagnicola (Hinkleyia) caperata (Say 1829) [Figs. 628, 629)
Quebec and Massachusetts west to Califomia; Yukon Termitory and Fames Bay
south to Maryland, Indiana, Colorade and California (F.C. Baker, 1928¢),
Stagnicola (Hinklevia) montanensis (F.C. Baker 1913) [Fig. 630]
Havs Creek near Ward, Montana: upper Snake River drainage in ldaho and
Wyoming; Beaver, Cache and Summit counties, Utah; Nve County, Nevada
(Taylor, Walter & Burch, 1963).
Stagnicola { Hinkleyia) piisbryi (Hemphill 1890} [Fig. 631]
Fish Springs, Juab County, Utah {Russell, 197 1b).

Subfamily Lancinae**
Genus Fisherola Hannibal 1912

Fisherola nuetalli nuteallt (Haldeman 18413%°
Columbia River drainage (Pilsbry, 1925a); Snake River drainage, Idaho, and
Deschutes River and The Dalles, Oregon (Henderson, 1936¢),

Fisherola nuttatli kootaniensis (Baird 1863)

Spokane River [eastern Washington] and Kootenai River, British Columbia
(Baird, 1863).

Fisherola nuctalli lancides Hannibad 1912 [Fig. 632)
Snake River basin (Hannjibal, 1912b), = ?Spokane River (Henderson, 1936¢).
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FIGS. 633-640, Shells of Lymnaeidae (Lancinae) (Figs. 633, 634) and Physdae (Physinae}
(Figs. 635-640). FIG. 633. }Lanx patelicides. F1G. 634, L, (Walkarolq} kla{'rzarhen.!is. FIG.
635. Physa jennessi. F1G. 636. Physa skinneri. FIG. 637. Phym‘skmen, large unnamed
morph. FIG, 638, Phaysella boucardi. FIG. 63%. Physella columbiana. FIG. 640, Physella
cooperi. Measurernent lines = 1 mm or are divided into millimeters.
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Genus Lanx Clessin 1882
Subgenus Lanx s.s.

Lanx alta {Tryon 18635) [Fig. 578
Klamath River, California (Tryon, 1865)).
Lanx patelloides (Lea 18563 [Figs. 580, 633]
Sacramento River, Califormia (Lea, 1856).
Lanx subrotundata {Tryon 1863) [Fig. 5791

Umpqua River, Oregon (Tryon, 18651); Umpqua River svstem, Oregon (Hen-
derson, 192%c¢, 1936c).

Subgenus Walkerola Hannibal 1912

Lanx { Walkerola) Klamathensis Hannibal 19172 {Fig. 634
Klamath system in basin of Klamath River, Oregon (Hannibai, 1912b),

Family PHYSIDAE®*®
Subfamily Physinae
Genus Physa Draparaud 1801

Physa jennessi Dall 1919 [Fig. 635)
Alaska, Northwest Territories and British Columbia.

Physa skinneri Taylor 1954 [Fig. 6361
Canada from Quebec te Northwest Territories and British Columbia; south to
Washington, Montana, Wyoming, Nebraska, lowa, Ohio, Pennsvlvania and
New England.

Physa skinnert, large unnamed morph {Fig. 637]

Canada from Ontario west to Saskatchewan; Massachusetts and Pennsylvania
west to Michizan.

Grenus Phvsella Haldeman 1843

Physella ancillaria (Say 1825) {Fig. 666}
New Brunswick to Ontario, Canada, and New York and Pennsylvania east into
MNew England.
FPhyselly bowcardi (Crosse & Fischer 1881) [Figs. 581, 638
Nevada and California south into Mexico.
Physella columbiana (Hemphill 1890) (Fig. 639}
Wyoming and Montana west to Washington.
Physefla cooperi {Tryon 186%) [Fig. 640]
Wyoming west to California and east to Colorado.
FPhysella globosa {Haldeman 1841) [Fig. 667}
Kentucky, Ohio and Tennessee.

el o N

FIGS. 641.648. Shells of Paysidaz (Physinae). FIG. 641. Physetla hordaces. FIG. 642. P
lordi. FIG. 643, P microstriata. FIG. 644, P traski. FIG. 645. P utahensiz. FIG, 646. F
virginea. F1G. 647, P gyring gyrina. FIG. 648. P gyrinag gyring morph elliptica. Meuasure-
ment lines = 1 mm or ae divided into millimeteis.
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FPhysella gyrina gyrina {Say 1821) [Fig. 647}
In Canada, Quehec to Ontario; south to Nebraska and east to New York.
Physeila gyrina gyrinag morph elliptica (Lea 1834) [Fig. 648)
Ontario south to lowa and Missour and east to New York.
Physella gyrina gyrina morph hildrethiagna (Lea 1841) [Fig. 649
Ontario south to lowa and Missouri and east to New York.
Physella gyring alba (Crandall 1901) [Fig. 650]
Eastern Canada to Ontario and northieastern United States.
Physella gyring ampullacea Gould 1855 [Fig. 651}
In Canada from Manitoba west to British Columbia; south to California, east
to Arizona and north to Minnesota,
Physella gyrina athearni (Clarke 1973) [Fig, 652)
Alberta, Canada.
Physelia gyrina aurea (Lea 1838) [Fig. 653)
MNew Jersey to Kansas, soutl to Arkansas and Florida.
Physella gyring aurea morph albofilara {* Ancey’ Sampson 1893) [Fig. 654
Pennsylvania west to Kansas, south to Oklahomna and Alabama.
Physella gyrina bayfieldensis (Baker 1928} [Fig. 655]
Northwest Territories of Canada south to Kansas.
Physella gyrina cylindrica (Newcomb 1843) [Fig. 656]
Ontario and New York south to Virginia.
Physella gyrina gouwldi {Clench 1935) (Fig. 657
Northwest Territories south to Wisconsin and Colorado.
Physella gyring hawni (Lea 1864) [Fig. 658]
Ohio west to Kansas and south to Texas and Alabama.
Physella gyring microstorma (Haldeman 1840) [Fig, 65%)
Virginia to Missouri and south to Arkansas and Alabama,
Physella gyrina sayi (Tappan 1838) [Fig. 660]
Quebec to Northwest Territories, south to Saskatchewan, the Dakotas and
New York,
Physella gyrina smithiana {Baker 1920) [Fig. 661 ]
Kansas to Texas, Wyoming and California.
Physella hordacea (Lea 1864) [Fig. 641)
British Columbia, Washington and Oregon.
Physelia lordi (Baird 1863} [Fig. 642]
Brtish Columbia south to Montana, Nevada and California.
Physella magnalacustris (Watker 1901) [Fig. 668]
Ontario south to the Great Lakes states and Indiana, east to Vermont and
Maine.
Physella microstriata (Chamberlain & E.G. Berry 1930) [Fig. 643)
Utah.
Physella parkeri parkert (Currier (in DeCamp) 1881) [Fig. 669]
Michigan and Wiscousin.
Physella parkeri latchfordi (Baker 1928) [Fig. 670]
Quebec, Ontario, Wisconsin, Michigan and Maine.
Physella propingua propingua (Tryon 1865) (Fig. 6621
Montana and Washington south to Wyonung and California.
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FIGS. 649-658, Shetls of Physidae (Physinae). FIG. 649. Physella gyring gyrina morph hil-
drethiana. FIG. 650. P gyring alba. FIG. 651. P gyring ampullacea. FIG. 652, F. gyrina
athearni. FIG. 653. F gyring gures. FIG. 654, P gyring gurea morph albofilata. FIG, 655,
L. gyrira hayfieldensis. FIG.656. F gyring cylindrica. F1G. 657. B, gyrina gouldi. FIG. 658.
F. gyring hawnti, Measurement lines = 1 mum or are divided into millimeters.
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665 . i . ~. .. 674
£1GS. 659-667. Sheils of Physidae (Physinae). FIG. 659 Physelia gyrina microstoma. FIG. i FIGS. 668-676, Sheils of Physidae (Physinae). FIG, 668. Physelle magnalzcustris. FIG.
660. P gyrina sayi. FIG. 661. P gyring smithiana. FIG. 662._ P propingua propingua. FiG. 669. P parkeri porkeri. FIG. 670, F parkert latchfordi, FIG. 671. P vinosa. FI1G.671. F
663, P propinqua nuttalli. F1G.664. P propingua nusalli motph triticea. FIG. 665. £ i (Costateliaj cubensis cubensis. FIG. 673, P (C.] cubensis peninsularis. FIG. 674. F (C)
propinqua nuttelli morph venusta. FIG. 6G6. F ancillaria. FIG. 667, F. globosa. Measure- e ostata. FIG. 675. P (C.] hendersoni hendersoni. FIG.676. 7 (C.) hendersoni hendersoni

meqt Hoes = 1 mm or are divided into millimeters. morph aiomus. Measuremeat lines = 1 mum or are divided into millimeters.
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Physella propingua nuttalli (Lea 1864) [Fig. 663}
British Columbia south to Montana, Wyomning and California.
Physella propingua nuttalli morph triticea {Lea 1856) [Fig. 664]
Idahe and Washington, south to Califernia and Nevada.
Physella propingua mitttalli morph venusta (Lea 1864) [Fig. 665])
Montana to Washington, south te California and northeast to Utah and Wyo-
niing.
Physella traski (Lea 1864) [Fig. 644}
Oregon and California.
Physella utahensis (Clench 1925) [Fig. 6451
Wyoming, Colorade and Utah.
Phvselta vinosa (Gould 1847) [Fig. 671}
Ontario, Canada, and the Great Lakes states.
Physella virginea (Gould 1847) [Fig. 646]
British Columbia south te California.

Subgenus Costatella Dall 1870

Physella {Costatella) acuta Draparnaud 1805) [Fig. 678]
Europe, Mediterranean regions, and Africa; introduced inte Australia, Hawaii
and perhaps parts of continental United States.
Physella (Costatella) bottimeri (Clench 1524) {Fig. 67%]
MNew Mexico, Oklahoma and Texas.
Physella (Costatella) conoidea (Fischer & Crosse 1886) [Fig, 582]
Texas.
Physella (Costatella) costara (Newcomb 1861) {Fig. 674]
California.
Phiysella (Costatella) cubensis cubensis (Pleiffer 1839) [Fig. 672]
Bahamas, Cuba, Jamaica, Puerto Rico, West Indies, Honduras and Florida.
Physella (Costatella) cubensis peninsularis (Pilsbry 1889) [Fig. 673]
Florida.
Physella { Costatella) hendersoni hendersoni (Clench 1925) {Fig. 675}
West Virginia, Tennessee and Missouri, scuth to the Carclinas, Mississippi, and
Florida.
Physelia (Costatella) hendersoni hendersoni morph ariomus {Clench 19235) (Fig.
676}
Virginia, South Carelina, Georgia, Florida and Alabama.
Physella (Costatella) hendersoni ssp. |Fig. 677}
Virginia, North Carolina, Florida and Alabama.
FPhysella (Costarella) heterostropha heterostropha (Say 1817) [Fig. 680}
Nova Scotia to Ontario; New England to Ohic, Tennessee and the Virginias:
the Bahamas.
Physella (Costatella) heterostropha halel (Lea 1864) [Fig. 682]
linois, Missouri, Kansas, Arkansas and Texas.
Physella (Costatella) heterostropha pomila (Conrad 1834) [Fig. 681]
Eastern United States to the Ohio and Mississippi rivers and in Iowa,
Physella {(Costatella) mimerosa (Gould 1855) [Fig. 683]
Califernia, Arizona and Colorade.

|
|
!
|
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FIGS. 677.685. Sheils of Physidae (Physinae). FIG. 677. Physella {Costatella} hendersoni
ssp. FIG. 678. P (C)acuta. FiG. 679. E(C. ) bottimerf, FIG. 680. P {C ) heterostropha
heterostropha. FIG. 681. P (C.) heterostiropha pomila. FIG. 682. P (C.] heterostropha
halei. F1G. 683. P (C) humerosa. FIG. 684. P.(C.)johnsont. FIG. 685, B (C.) osculans,
Measurement lines = 1 mm or are divided into millimetezs.
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Physella (Costatella) integra integra {Haldeman 1841) [Fig. 695]
Quebec to Manitoba, Canada, and the Great Lakes states, lowa, South Dakota,
Tennessee, Kentucky and West Virginia.
Physella fCostatella) integra integra motph walkeri (Crandall 1901) [Fig. 696}
(Quebec, Ontario and the Great Lakes states.
Physelia { Costatelia) integra hrevispira {Lea 1864) |Fig. 697]
New York, Ohio, Wisconsin and Minnesota.
Physella { Costatella) johnsoni {Clench 1926} [Fig. 684]
Alberta, Canada, and Montana, Wyoining and Colorado.
Physella { Costatella) osculans (Haldeman 1841) [Fig. 685]
Colorado west to California and southeast to Arizona and into Mexico.
Physeila {Costatella) spelunca (Turner & Clench 1974) [Fig. 686]
Wvoming.
Physella (Costatella) squalida (Morelet 1851) [Fig. 687]
Texas into Mexico, Central and South America, and in Costa Rica.
Physella { Costateila) virgata virgata (Gould 1855) [Fig. 688}
Nebraska west to California, east to Texas and into Mexico.
Physella { Costatella! virgata virgata morph parva {(Lea 1864) [Fig. 689]
Towa west to California, east to Texas and north to Kansas.
Phvsella {Costatella) virgata anatina {Lea 1864) [Fig. 690]
Wisconsin and South Dakota southwest to Colorado and Nevada; Texas and
Arkansas north to illinois and Nebraska.
Physelia (Costatella) virgata berendti {Fischer & Crosse 1886) [Fig. 691]
Wyoming to California, southeast to Texas and Mexico and north to Kansas.
Physella {Costatella) virgata concoltor (Haldeman 1841) (Fig. 652]
Manitoba and Wisconsin te Idano.
Physella (Costatella) virgara concolor morph [Fig. 693
Wyoming.
Physella (Costatella) virgata rhyssa (Pilsbry 1899) [Fig. 694]
California, New Mexico and Texas into Mexico.

Subgenus Pesrophysa Pilsbry 1926

Physella (Petrophysa) zionis (Pilsbry 1926) [Fig. 698}
Utah.

Subfamily Aplexipae
Genus Aplexa Fleming 1820

Aplexa elongata {Say 1821) [Fig. 699]
Ontario to Saskatchewan, Canada, and Alaska; New England through the
Great Lakes states to Washington; south to Idaho, Utah and Wyoming.
Aplexa elongata morph tryoni {(Currier 1867) [Fig. 700] :
3;’;3120[]3;‘3 inzi‘:saélﬁa;’n:‘ji;am‘Ch'g"“ and Minnesota west to Washingtan; FIGS. 686-694. Shells of Physidae (Physinse). FIG. 686. Physella (Costatella) speltunca.
s . ; FIG. 687. P (C }squalida. FIG. 688. F () virgata virgata. FIG. 689. P (C) virgata virgata
morph parva. FIG. 690. P (C) virgata gnating. F1G. 691. P (C) virgata berendti. FIG.
692. P {C.} virgata concolor. F1G. 693, P {C.) virgata concolor morph. FiG. 694, P ¢C)
virgata ravssa. Measurement [ines = } mim of are divided into millimeters.
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FIG. 703. Planorbid (Biomphalaria) with shell removed to show aspects of anatomy {left side) (from Barbosa et al., 1968, after Demian).

FIGS. 695-702. Skefls of Physidae (Phytinae and Aplexinae). FIG. 695. Physella (Costa-
tella} integra integra. FIG. 696. F. (C.) integra integra morph waikeri. FIG. 657, B (Cjin
tegre brevispira.  FIG, 698, F (Petrophvsaj zionis. FIG. 699. Aplexa elongata. FIG. 700.
A. elongata morph tryomi.  FIG. 701, Stenophysa marmorate. FIG. 702. 5. maugerige. : .
Measurement lines = | mm ot are divided into miilimeters. M
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Genus Stenophvsa Martens 1898*7

Stenophysa marmorata (Guilding 1828) [Fig. 701}
Brazil, Guatemala, Uruguay, Venezuela and the West Indies. Introduced into
Texas {teste Te, 1978).

Stenophysa maugeriae (Gray 1837) [Fig. 702]
Mexico. Introduced into Texas (teste Te, 1978).

Family PLANORBIDAE
Subfamily Planorbinae
Tribe Planorbini
Genus Gyraudus *Agassiz® Chiarpentier 1837
Subgenus Gvraufus s.5.

Gyrauius deflectus (Say 1824) [Fig. 7051
Along the Atlantic Coast from Prince Edward lsland south to Virginia, west to
Chio, fllinois, Alberta and {daho (Miller, 19646); north to near the Arctic Coast
in the Ungava, Coppermine River and Mackenzie River districts (Clarke, 1573),

Subgenus A4rmiger Hartinann 1840

Gyrawlus { Armiger) crista (Linnaeus 1758) [Fig. 706}
Holarctic. In North America from Ontario and Maine to Minnesota, north-
western Northwest Territories and Alaska (Clarke, 1773),

Subgenus Torguts Dall 1905

Cyratlus {Torqguis) circumstriatus (Tryon 1866) [Fig. 707]
Connecticut nerth to Quebec, west to Alberta and south in the Rocky Moun-
tains to New Mexico (Clarke, 1973).

Gyrawlus { Torquis) hornensis F,C, Baker 193448 {Fig. 708}
Mickenzie River region west of Great Slave Lake, western Ontario, Wisconsin
and North Dakota (F.C. Baker, 1934).

Gerawlus ( Torguis) parvus (Say 1817) [Fig. 709]
North America, from Alaska and northern Canada to Cuba and from the At-
lantic to the Pacific Coast (Taylor, 1960).

Trike Dre].wanotremini49

Genus Drepanotrema Fischer & Crosse 1880

Subgenus Annilorbis Harry & Hubendick 1964
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FIG. 704 . Temminology of a pianorbid shell,
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FIGS. 710-714. Shells of Planorbidae (Planorbinae, Drepanotrernini, Biomphalariing and Heli-
somind). FIG. 710. Drepanotrema j Antillorbis) aeruginosum, umbiiical, apertural and spire
views (left to rght). FI1G. 711. D. [Fossulorbis) kermatoides. FI1G. 712, Biomphalaria gla-
brata. FIG. 713. B. havanensis. FIG. 714, Helisorma anceps anceps. Measurement lines = 1

mm or sre divided inte millimeters.

FIGS. 705-709. Shells of Planorbidae {Planorbinae, Planorbinl). FIG. 705, Cyrawlus de-
Fectus, wmbilical, apertural and spirs views (left to right). FIG. 706, &. [Armiger) crista.
FIG. 707. . {Torquis) circumserigrus.  FIG. 708, G. (T} hornensie. FIG. 709, G, (T} ]
parvus. Measurement lines = 1 mm. :
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Dreparotrema ( Antillorbis) acruginesum {Morelet 1851} {Fig. 710]
Southern Texas and southem Arizona, Mexico, Guatemala and Antilles (Be-
quaert & Miller, 1973

Subgenus Fossulorgis Pilsbry 1934

Drepanotrema { Fossulorbis) cimex (Moricand 1839) {Fig. 7151
Southern Texas, Mexico, Central Awmerica, Venezuela, Brazil and the Greater
Antilles (Harry & Hubendick, 1964).

Drepanotrema (Fossulorbis) kermaroides (d’Orbigny 1835) [Fig. 711}
Flotida, Texas, Mexico, Central America, Venezuela, Peru, Brazil and the Les-
ser Antilles (Harry & Hubendick, 1964),

Tribe Biomphalariini
Genus Biomphalarie Preston 1910
Biomphalaria glabrata (Say 1818) {Fig. 712}
West Indies, Venezuela, Surinam, French Guiana and Brazii (Barbosa et ai.,
1968}; introduced to Florida.
Bigmphalaria havanensis (Pleiffer 1839} {Fig. 713]
Florida, Louisiana and Texas {Malek, 1969): Arizona, Mexico, Central Ameri-
ca {Bequaert & Miller, 1973); also Puerto Rico and Cuba.

Tribe Helisomini

Genus Helisorna Swainson 1840

Subgenus Helisoma s.s.

Hellsoma anceps anceps {Menke 1830)°% [Fig. 714)
Throughout North America from James and Hudson bays south to Georgia,
Alabama, Texas and northwestern Mexico, west to southwestern Northwest
Territories, Alberta and Oregon (see Walker, 1909 Clarke, 1973).

Helisoma anceps royalense (Walker 1909)
Isle Rovale, Lake Superior, and the adjacent portion of Ontaric north and

west of Lake Superior in parts of the Albany, Attawapiskat and Winnipeg fver
systems (Clarke, 1%73).

I Subgenus Carinifex W.G. Binney 1865°!

Helisoma { Carinifex) newbgrryi rewberryi (Lea 1858) [Figs, 720, 7211
Idaho, Utah, Nevada, Oregon and California.

Helisoma (Carinifex ) newberrpi jacksonensis Henderson 1932 [Figs. 716,717]
Jackson Lake, Wyoming (Henderson, 1932a).

¥1GS. 715-719, Shells of Planorbidae (Planortinae, Drepanotremini and Helisomini). .FIG.
715. Drepanotrema {Antillorbis) cimex, umbilical, apertural and spire views (Jeft 10 r}ght).
BIG. 7i6. Helisoma {Carinifex) newberrpl jacksonensis. FIG. 717. H. (C) newberryi ;fack-
sonensis. FIG. 718. H. {C) newberryvi occidentalis. FIG. 719, H. {C.) newbermrpi occiden-
tafls. Measurement lines = 1 mm or are divided into millimeters, FIG, 715 is from Barbosa
et al. (1968).
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FIGS. 720724, Shells of Planorbidae (Planosbinae, Helisoming). FIG. 720. Helisorma {Cari- : FIGS. 725-727. Shelis of Planorbidae (Planorbinae,}'{elie_,orrﬁm). FIG.~725. Menctus | Micro-
nifex | newberryi newberryi, umbilical, apertural and spire views (left to right). FIG. 721. A menetus) bmgm‘;r[gw%?un;;ﬂl%l; apertmf »a"iid :g:ﬁ:;:{::‘s S;g :01 rr:f]hnf)- FIG. 726. Me.
(C.} newberryi newberryi {form ponsonbyi. FIG. 722. Menetus operculuris. FIG. 723, M. o (M.} dilatatus. ; . Me. (Mi.) sampsoni. .

opercularis 7 form catlioglyptus. FIG. 724, M. (Micromenetus} dilatatus. Measurement lines
= | mun or aze divided into miltimeters.
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Helisoma (Carinifex) newberrvi occidentalis Hanna 1974 [Figs, 718, 7193}
Eagle Lake, Lassen County, California (Hanna, 1924).

Genus Meneres H. & A. Adams 1855

Subgenus Menetus 5.5.°°

Menetus opercularis (Gould 1847) [Figs. 722, 723]
Alaska south to Alberta and southern California.

Subgenus Micromene fus F.C. Baker 1945%% 54,33

Menerus (Micromenetus) brogniartiang (Lea 1842} [Fig. 725)
Near Cincinnati, Ohio (Lea, 1842b); Woodville, Alabama (Pilsbry, 1895b;
for alabarnensis).
Menetus (Micromenetus) dilataties (Gould 1841 {Figs. 724, 726)
Eastern United States, from Maine west to Iowa, south to Texas and Florida.
Menetus (Micromenetus) sarmpsoni *Ancey’ Sampson 1885 [Fig. 727)
inois, Misseuri and Arkansas (Sampson, 1913},

Genus Planorbella Halderman 1847
Subgenus Planorbella s.5.°°

Planorbella camparulata campanulata (Say 1821) [Fig. 7281
Vermont west to North Dakota, south to Ohio and Hlinois, northward to Great
Slave Lake (F.C. Baker, 1928¢).

Planorbella campanulata collinsi (F.C. Baker 1939}
Northwestern Ontario in the headwaters of the Albany, Winnipeg and Severn
aver systems (Clarke, 1973).

Planorbella mulivolvis (Case 1847) {Fig. 7291
Howe Lake, Marquette County, Michigan (Walker, 1907d).

Subgenus Pierosoma Dall 1905

Plarcwbella ( Pierosoma) ammon {Gould 1853) {Fig. 730]
Cienaga Grande, or Colorada Low Desert (Gould, 1855a).
Planorbella { Pierosomal binneyi (Tryon 1867}
California to British Columbia in tlie Pacific drainage area and British Colum-
bia and Alberta in the headwaters of the Peace and North Saskatchewan river
systems (Clarke, 1973).
Planorbella ( Pierosomua) columbiense (F.C. Baker 1945)
Lac La Hache, Cariboo District, British Columbia (F.C. Baker, 1945).
Llanorbella (Pierosoma) corpulentum corpulenfum (Say 1824)
Western Ontario, eastern Manitoba and northern Minnesota in the Winnipeg

|
I
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FIGS. 728-731. Shells of Planorbidae (Planorbinae, Helisomini). F}G. 718, leorbc;‘!a mﬂ;—
panulata campanulata, umbilical apertuzal and spire views (icft ta nght) FIG. ?19. A m;ien.
volvis., FIG. 730, PL (Pierotoma) emmon. FIG.731. PL (Pi ] pilsbryi infracartnaium.
surereent lines are divided into millimeters.
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River system; upper Mississippi River system in rorthern Minnesota {Clarke, :
1973),

Planorbella {Plerosoma) corpulentum vermilionense {F.C. Baker 1929)
Vermilion Lake, St. Louis County, Minnesota (F.C. Baker, 1929b).

Planorbella (Plerosomal corpulentum whiteavesi (F.C. Baker 1932)
Greenwater Lake and Lac des Mille Lacs, Thunder Bay District, Ontario (Clatke,
1973,

Plancrbella (Pierosoma) magnificum (Pilsbry 1903) {Fig. 732]
Lower Cape Fear River in the vicinity of Witmington, North Caroliiza (Pilsbry,
{203b).

Flanorbella (Pierasoma) oceidentale (Cooper 1870) {Fig. 733]
Lakes, rivers, creeks, ditches, sloughs and swamnps in California, Oregon and
Washington (see Henderson, 1936¢).

Planorbella { Plerosoma) pilsbryi pilsbryi (F.C. Baker 1926)

Massacliusetts west to Minnesota, northern New York and central Wisconsin
northward (F.C. Baker, 1928¢).
Planorbella (Pierosomal pilshryi infracarinatum (F.C. Baker 1932} [Fig. 7313
St. Lawrence River drainage area in Georgian Bay and the 5t. Lawrence River
and Rideau River; Canadian Interior Basin from ecasters Ontario to central
Saskatchewan (Clarke, 1973).
Planorbella (Pierosoma) pseudotrivoivis (E.C, Baker 1920)
South Dakota, Wisconsin, IHinois, Indiana, Michigan and New York (F.C.
Baker, 1928¢).
FPlanorbella { Pierosoma) subcrenarum (Carpenter 1857) [Fig. 734)
California o British Columbia and Yukon Termritory and east to Utah, Colorado,
Minnesota and Manitoba (Clarke, 1973).
Planorbella ( Pierosoma) renue (Dunker 1850) [Fig. 735)]
Texas, Arizona, New Mexico, southern California and Mexico (Bequaert &
Miller, 1973).
Planorbella ( Plerasoma) trivolvis trivolvis (Say 1817) fFig. 736]
Atlantic Coast and Mississippi River drainages, northward to Arctic Canada
and Alaska, and southward to Tennessee and Missouri (F.C. Baker, 1928¢).
Planorbella ( Pierosorma) trivolvis intertextum (Sowerby 1878)
From Long Pine Key, in the southern Everglades, throughout peninsular
Florida and north along the coast to Lake Waccamaw, North Carolina (Pilsbry,
1934a). ;
Planarbella { Plerosoma) truncatum (Miles 1861) [Fig. 737) !
Michigan, northern Iinois, and Wisconsin (F.C. Baker, 1928c).

Subgenus Semninolina Pilshry 1934 kS

Planorbella (Seminolina) durvi (Wetherby 1879) [Figs. 738, 739}
Northern to soutlern Florida (sse Pilsbry, 1934a).

Plancrbella (Seminoling) scalare (Fay 1839) [Fig. 740}
Southern Florida (see Pilsbry, 1934a).

i D). F1G. 732, Planorbelly
FIGS. 732-735. Shels of Planorbidae (Planorbinae, Hellsomini). :
{Pierosoma} magnificurn, umbilical, apertural and spire views (left to right). FIG.733. PL
(Pi.) pecidentale. FIG. 734, PL (PL)subcrenatusi. F1G. 735, PL(PL.] tenue. Measurement
lires are divided into millimeters,
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FIGS. 741-745, Shells of Planorbidae (Planorbinae, He]isomi:}i), FIG, 741. Pn'.a{rorbe.ya
armigera armigers, umbilical, apertural end ¢pire views {(left to right). FIG. 7.42. F. jenksii =
P armigera armigera.  FIG, 743, P armigera wheatleyt, FIG. 744, P armigera wheatleyi,
showing lameliae in body whorl. FIG. 745. F campestris. Measurement lines = | mm o7 are
divided into millimetars.

FIGS, 736-740. Shells of Planorbidae (Plancrbinae, Helisomini). FIG. 736, Planorbellz
{Plerosoma) trivolvis trivolvis, umbilical, apertural and spire views {left to tight). FIG, 737.
PL(PL) truncenom. FIG. 738, Pl (Seminoling) duryi. FIG. 739, PL (S, ) durvi form semi-
note. FIG. 740G, PL{S. )} scalare. Measurement lines are divided into millimeters.
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Genus Planorbula Haldeman | 840

|
Plancrbula armigera armigera (Say 1821) [Figs. 741, 742} l
New Brunswick west to southeastern Ontario, west to Saskatchewan, north- !
west to the Mackenzie River system {Clarke, 1973}; south to Georgia and 1
Louisiana and west to Nebraska (F.C. Baker, 1928c). l
Planorbula armigera wheatlevi (Lea 1858357 [Figs. 743, 7441 i
Alabama and Florida. !
Plangrbula carmpestris {Dawson 1875) [Fig. 745] l
Southern Manitoba and North Dakota, south to Utah and New Mexico, west l
to Britislt Columbia, and north to the Mackenzie River system {Clarke, 1973). J

1

i

l

:

Genus Promenetus F.C. Baker 1935%¢

Promenetus exacuous (Sav 1821) {Fig. 746}
United States east of the Rocky Mountains, north to Alaska and the Mackenzie
River, south to New Mexico (F.C. Baker, 1928); in Canada absent from Que-

bec, but widely distributed west of James and Hudson bays, mainly south of
tle tree-line (Clarke, 1973).

Promenetus umbilicatellus (Cockerell 188717 [Fig. 747}
Alaska south to Oregon, northemn Utah, Colorado, New Mexice and eastern
Cklahotna, east to eastern Ohio, western New York; in Canada, in Alberts,
Saskatchewan and Manitoba (Hibbard & Taylor, 1960); also Texas, if £ carus
(Pilsbry & Ferriss) is a synonym of P umbilicatelius.

Genus Forticifex Meek (i Datl} 157050

el
-J

Subgenus Fargpiiolyx Hanna 1922

Vorticifex (Parapholyx) effusa (Lea 1856) [Fig. 748]
Rivers aud lakes in California and Qregon.

Vorticifex (Parapholyx) solida Dall 1870)%¢ [Fig. 751}
Lakes in Nevada and California.

Subfamily Neoplanorbinae

Genwus Amphigyra Pilsbry 1906

Amphigyra dlabarnensis Pilsbry 1906 [Fig. 749}
Coosa River, Alabama {Pilsbry, 1906b).

Genus Neoplanorbis Pilsbry 19062

Neoplanorbis carinatus Walker 1908 [Fig. 752]

FIGS. 746 .750. Shells of Planorbidae (Plancrbinae {Hellsornini) snd Neoplanorbinae). FIG.
Coosa River, Alabama (Walker, 1908¢),

iti ire views {ieft to rght). FIG.747. P
746. Promenetus exacuous, umbilical, spertural and sp ) i
wmbilicatelius. FIG. 748. Vordeifex {Parapholyx ) effusa. F1G. 745. Ampf'n,igym ahbm:a?u.
sir, FIG. 750. Neoplanorbls tantiius. Measurement fines = 1 mm ot are divided Into
merers.

N
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FIGS. 751-754. Shells of Planorbidae

751, Vorticifex {Parapholyx} solida fo
133, N smidhd,

- -
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E\G. 734, V. wnbiticarus. Measurement lines = | .

752

753

754

(Planorpinae {Helisomini) and Neoplanorbinae). FIG.
i optima. FIG. 752. Neoplanorbis carinatus. FIG,
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‘ ANTERIOR
. radial
anierio: peritreme sculpture
stope
right
lateral concentric
siope scilipture

FIG.755. Shell terminology of freshwater limpets. 8, A dextral shell (note that the apex i
directed to the feft); b, asinistral shell (note that the apex is directed 1o the right). “Radial”
sculpture on ancytiform shells corresponds to “spiral” sculpture on colled shells. “Cencen-
tric” sculpture on ancyliform shells corresponds to *transverss’’ sculpture on coiled shells;
on freshwater limpets it usually consists only of growth lines.

FIGS. 756-758. Shells of Ancylidae {Ancylinae). FIG. 756. Rhodacmea cehawhensis = R,
elarior. FIG. 757. R. filosa, FIG. 758. R. rhodacme = R. hinkleyi. Measurement lines =1
mm, Flg. 756 is from Walker {1917%}.
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Neoplanorbis smithi Walker 1908 [Fig. 753]
Coosa River, Alabama (Walker, 1908c).

Neoplanorbis tantillus Pilsbry 1906 [Fig. 7501
Coosa River, Alabama (Pilsbry, 1906b).

Neoplanorbis umbilicatus Waltker 1908 [Fig. 754]
Coosa River, Alabama (Walker, 1908¢).

Family ANCYLIDAE
Subfarmily Ancylinae
Genus Rhodacrniea Walker 1917

Rhodacmea elatior (Anthony 1855} [Fig. 756]
Tennessee and Cahaba river systems (Basch, 1963).

Rhodacmea filosa (Conrad 1834) [Figs. 757, 759]
Black Warrior and Coosa rivers, Alabama, and tributaries: 7 also in Tennessee
River system {(Basch, 1963).

Rhodacmea hinkleyi (Walker 1908) [Figs. 758, 760]
Coosa River, Alabama, and the Tennessee River drainage, extending irregularly
northward to the southern borders of Hlinois and Indiana (Basch, 1963).

Subfamily Ferrissinae
Genus Ferrissiz Walker 1903

Ferrissia fragilis (Tryon 1863) [Figs. 764, 765]
“Among the most widety distributed of North American freshwater snaits™
(Basch, 1963); New York to Michigan, California and Texas.

Ferrissia moeneili Walker 1925 [Fig. 766]
Mobile area, Alabama (see Basch, 1963).

Ferrissia parallefus (Hatderzan 1841}
In Canada and the northern United States from the Atfantic coast westward
(Basch, t963); Nova Scotia and Mew England west to Manitoba, Minnesota
and Illinois in the Atlantic, St. Lawrence River, Hudson Bay and upper Missis-
sippi River drainage areas (Clarke, 1973).

Ferrissia rivularis (Say 1817) [Figs. 761, 767}
Throughout most of North America; it extends northward into the Hudson
Bay towlands and northwestward to at ieast central Saskatchewan: south to
North Carolina and New Mexico and west to California and Oregon (see Clarke,
1673).

Ferrissia walkeri (Pilsbry & Ferriss 1907) [Fig. 768]
Arkansas, Michizan and southern California (Basch, 1963).

i i d Laevapecinae). FIG. 759,
FIGS. 759-763. Shells of Ancylidae (Ancylinae, Ferns_sh'.ae an cinae)
Rhodacrmea filosa. FIG. 760, R, rhodacme = R. hinkleyi. FIG. 761. Ferrmz:a rivularis. FIG,
762. Hebelarcylus excentricus. FIG, 763. Laevapex fuscus. Measurement lines =1 mm.
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Subfamily Laevapecinae
Genus Hebetancylus Pilshry {914

Heberaneylus excentricus (Morelet 18510 [Figs. 762, 769]
Central America; Georgia, Florida and Texas (Basch, 1963

Genus Laevapex Walker 1903

Laevapex diaphanus (Haldeman 1841) [Fig, 770]
Delaware, Hinois, Ohio, Holston and Tennessee rivers (Walker, 1903b); Geor
giz and Alabama {Walker, 1908d, for L. Aemisphaericus).

Laevapex fuscus (C.B. Adams 1841} [Figs. 763, 771}

United States and Canada, generally east of the Great Plains; Greaf Lakes area,
Florida and southeastern stafes; generaily absent from mountainous atess
(Basch, 1963); west to fowa, Kansas and Oklahoma {Clarke, 19733

Permission s been granted by Malacological Review for reprinting Hlustrations of shells of
the following species from the covers (Vols. 10, L1 and 12} of that jowmal

Vivipandae: Campeloms brevispinen, (o, coerctatum, Ca. decampd, Ca. penicuin, Jo
abesum, Clpangopaluding chinensis mglleams, €1, Japonictes, Lioplax pilsbryi, L. subearingta,
Tulotoma angulata, T. magnifica, Viviparus georgianms and ¥ subpurpurens.

Pleurnceridae: Alimia strigtula, £, strigosa, Pleurocera aruta actita, P annudiferusm, P brunr
hyl, P canaliculgrum undulatum, P. currieriamum, P nobile nobile, P, pyrenelium, P trochi-
Formis, P ouncigle wneirle, P vestitum, P viridulum, F [ Strephobasiy] curtum curtion and £
(8.7 walkeri.

Physidae: Flivsa skinneri, Physella columbiana, Fo gyring gyrie morph elliptica, P. gyrinag
empudlaced, P gyrina girea, P gyrina cyiindrica, B gyring sayi, P, parkeri lutchfordi, B {Costa-
tella) costata, £ {C.) integra brevispira, P 1C} johnsont, P. {C.) oscidans, P {C ]} squalida, P
{C.} virgata virgata, F. (C.] virgata virgata morph parva, F {C.) virgata coneglor and Aplexa
elorgata,

SPECIES LIST AND RANGES

i issi i . FIG. 764, Ferrissia call-

5 771, Shells of Ancylidae {Ferrissinae and !.fievapemnae} 4. L
?jfn?e'a?fi“v;rlagﬂi.e FSIG. 765}‘{ £ shimeki = F fragilis. FIG. 7{?6. F mc:nedl. iIG. 7’6; {;‘
rivularis ?IG 768, F waikeri. FIG.765. Hebetancyius excentricus. 'FI(LWWO;;&GW%:S[;)'
ap!mnus'. Fld. 171, L. fuscus. Measurement fimes = 1 nun, Fig. 766 1s from er { 5

Fig. 768 fs from Piisbry & Ferriss (1907},




V. KEYS TO THE FRESHWATER GASTROPODS OF NORTH AMERICA

FAMILIES AND HIGHER TAXA

Animal with sz epercuiuin (which seals the shelf aperture when tle snail’s body is
withdrawn into the shell) (Fig. 772); respiration by gills; mantle opening lacing
antertorly. Subelass Prosebranchid .. ... .. . . L 2

Animal without an opercalum to seal its shell aperture when withdrawn; respira-
tion by the vaseniarized lining of the mantle cavity (true gilis are lavking) or by
a pseudobranch: {False gitl) outside the mantle cavity (Fig. 7732), mantle opening
directed to the side (to the right or left, depending on whether the auimal is
dextral {right coiled] or sinistral [left cotled] (Fig. 773a,0)), Stuibelsss Pulmonata,
Orider Lymnophils

2{1)  Shell globose, subspherical or heinispherieal (Fig. 21), solid, witl a very low spire;
aperture semi-circular or hall-moon shaped, with “teetlt™ or tubercles ou the
parietal coluniellar murgin of the aperture, operculum calcarcous, paucispiral,
with a pair of projecting processes on the inner columeliar side (Fig. 22); shell
usually with a pattern of pale varfegatious on & greenish-olive background;
adult shiell of mediuie size, ity height about 20 mp1; shell with three to four
whorls, the last one making up most of the shell; gill bipectinate or feather-
like, Le., with gil} lamninae vn both sides of the gill axis; raduls thipidoglossate
(Fig. 782), with muny margnal teetle, Floddy and sontliern Georgla . . ... ...
,,,,,,,,,,, Family NERJTIDAE |Order Neritacea, Superlamily Neritoidea] (page 223)

Shell of various shapes and sires, but if neritiform (ses above, Neritidae; Tig.
779) the slrell is sinall (1o more than § mm in height); opercuium without
& prjecting process on the innes stde; shell color patterns variable, but not
of the variegated kind (see shove, Neritidae); gill monwpectinate (except in
the Valvatidae), t.e., with giil lansinae only on one side of the gill axls {witich
is adnate along its entire tength to the pailial wall); radula taenioglossale (Fig.
782}, with few (1wo) marginal teeth. Order Mesogastropoda

Neritidae Valvatidae

3(2)  Shell small (8 mw or less in diameter), spire generally depressed, some species
with caring; operculinn multispiral (Big. 780a); gill bipectinate or feather
like, protruding from the wmantle cavity when the snail is active (Fig. 781%
pallial tentacle (Fig. 781) present. Superfaniily Valvatoldea ... ... ..., ......
........................................... Family VALVATIDAE (page 223)

*Meastrement lines on illusirations throughoul this section hdicate millimeters,

Qmn
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FIG. 772, An apercutated sall, bz, one which cardes an epercubrm attached 1o its dorsal prs-
teriar foot. a, Fosition of the opercalum when the snaif i sctive; b, position of the opsreufum
when the snail has withdrawn e ity shell,

mazntte ontlsr
JResmestome

~ O
e " . shefl Y :
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FIG, 173, a, Asnail with sinistral arganization of 318 bndy, 1 e, 1espiratory, excretmy wnd regro.
dustive apenings are on the left side; b, a supid with dextral crganization of its body, Le., re.
spiratory, exeretory aad repradiletive openings me on the righ! side.

Ftt;, 774, Phection af colling of gastiopod sheifls. a, Stwii colled to the left, .6, siistral; 2,
shell colled 10 the right, te ., wextraf.
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IDENTIFICATION KEYS ' 119

Shell stnali 0 karge, spire depressed to elongate; operculur mulispiral (F1g
780a), paucispiral {Fig. 780b) or concentric (Fig. 780¢,4); gill monopectinate;
patiial tentacle aBSEnt . .. L e 4

Operculum multispiral or pavecispiral (Fig. 780a,b), the distal marging noi
CORCENIIIC .+ . ottt et et it et a et et s 5

Gpercutum concentric (although the nucleus may be paucispiral} (Fig. 780¢,d).
Superfamily Ampullariniden (Wiviparotdea) ... ... ... ... o0 9

Adntt sheils usually less than § mum in length (but a few species reach this
length or exceed it by | or 2 mm, and the shell of one hydrobid species
(Fluminteola mettalliana Lea) reaches 10 mum in jength); males possess a
verge (see Figs. 83, 85-92). Superfamily Truncatellokden (Risgocidea) ... ... .. .. &

Adult sltells of medium to large size (usually more than 15 mm in length,
but soine shells are smatler, to 30 mm in Jength, and in severa) species the
adult shells are no tonger than 6-9 mm); muleslack averge, Superfamily
Vermetoidea (Cerithioldea) o . . i i e e e 3

Shelt globose-conic, scutintured with numerous spiral epidermal ndges, central
racdular tooth facks basal denticles (Fig. 81a). Inhabits streams in caves in
indians and Kentueky ... ... ... ... ... Famity MICROMELANIIDAE (page 231)

Shell of various shapes, usually smooth, but if sculpturing is present it does not
consist of spirsl epidermal ridges; central radular tooth with one or thore
basal denticles or cusps on each side (Fig. 8lb,c) ... . .. . oL ki

Micronelartidae Pomatiopsidae Hydrobiidae Pleurgraridae Thiaridae

Shell high-spired, turrifony; the head£oot region of the bedy is snbnivided on
each side by 2 longitudinal groove; ceatral radular tooth with two or more
basal cusps, which are sithated on auters-posterior rirkges (Fig. 81c); evesin
prominent swelliags on the guter bases of the tentacles; mnphibious or
terrestedal inhabat . ... L L L Fanttty POMATIOPSIDAE (page 239)

Shell high-spired to depresser; head-foot region not subdivided by 2 longi-
tagiinal groove; central raduter tooth with §-10 basat cusps aitached to a
thickened ridge along the lateral angle (Fig. 81b), oot on antero-posterior
ridges; eyes af the olter bases of the tentacles, but not on promninent
swellings; totally sgnaticin habdt .. ..., ... ... ... Family HYDROBIIDAE (page 231)

Mantle erlge smooth: males always present, reproduction dloecious; females
lay eggs, having an egg-laying sinus on the right side of the Toot . ..., . ... ... .,
..................................... Farttity PLEUROCERIDAE® (page 241)

Mantie edpe papillate; males generally absent {parthenogenetic reproduction
cammon, often the mie); females brpod their young in an adventitious
(“subhaemocoelic™; not uterine) hrood pouch in the postero-dorsal head-Toot
region. Introduced sporadically in the southermnost Uniled States Irom
Flortlato Texas .. ... .. ... . . i Family THIARIDAFE (page 240)
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FI5. 775, Medind of cantiting whorls. This shell has 3% whorls. FIGS. 776779, Shell 1ermi-
aalogy. Fig. 776, 5, Shell with well-rounded whorls aud indented smures; b, shell with flat-
tened whutls snd shallow sunwes; e, shell with shouldered whorls., Fig. 777, Planoibiforn ar
discvital shell.  Fig. 778, Ancylifonn or limpei-shaped shell, Mg, 7%, Neritifor sheil,
FIG. 780, Types of aperenls, a, Multispiral: b, paucispizal; ¢, concantric; d, concentrie with
spiral nncleas. FIG. 781, A sabvalid snall, showing Bipeclinme gifh and pallial tentacle (From
Farman & Berg, 1971, as modified from £ € Baker, 1938c).

8(4)
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IBENTIFICATION KEYS

Shells of adults maliom lo large, rmore than 20 mm in shell length (i some
species reaching more than 50 or 60 mm); operculumi cormeous .. ... ... ... 10

Shells of adults smaller, less than 15 mm in length; operculim caleareous.
Grest Lakes and $t. Lawrence regions from Wisconsin to Pennsvivania and ]
New York . ... e Family BITHYNIDAE (page 230}

Shell globose and large (height often up to or exceeding 60 mim}, or shell
planate (discoidal, with sunken spire), its width exceeding 40 mm; ends of
labial patps wlip-like; in males the penis arises from the rght side of the
mantle edge; fenales lay calcareons (Pomacen) or gelatinous (Murisa} eggs.
Alabang, Flotula and Georgia ... ........... Farnily AMPULLARIIDAL (page 230}

Sheil subglobose to turreted, medium to latge; ends of labial palps blunt,
not whip-like; innales the right tentacle is miodified 25 1 penis sheath;
fernales ovoviviparous. Found throughout the United States and Canada ... ...
.......................................... Farnily VIVIPARIDAE (page 237)

Bithyuiidae Ampullacidas Viviparitae Lympashtse Physidas Plasorbidas

[ iey

12011

1401 1)

1514y

Animal and shell dextral (coiled to the right) (Figs. 7735, 774b), Superfamily
Eymnaeoidea, inpart ......., . ..., .. .. .. Fanuly LYMNAEIDAT, in part (page 247)

Aninial and shell sinistral (eoiled to the left) (Figs. 7734, 7742k Superfamily
Anevloidea, inpart ... L. 13

Shell with a raised ypire; blood (haemolymph ) uearly colorless {the respiratory
pigment is haemocyanin); animal without psendobranch (false gill); mautle
margin digitate orlobed . o .. L L L Family PHYSIDAY (page 253)

Shell discoidal, with a sunken spire (Figs. 704, 777) (in some species the smalter
(older} shell coils protrale on the embilical side (“ultrasinistral” or pseudo-
dexiral shells)), bloed (haentolymph) in nearly all species is red (containg
haemogiohind; # pseudobranch (false gill) is situated nesr the prenmostomne
or anus (Fig, 773a); mantle wargio simple .. ... ... Family PLANORBIDAE (page 254}

Adult shell relatively large Cup to 12 mum in length}, apex uearly central, not dis-
tinctly tothe right or left of the median line; miimal dextral. Pacific drainage.
Superfamily Lymnaeoiden, dopart ., L. Family LYMNAEIDAE, in part {page 247)

Adult shell srmaller (7 mnior less in length}, apex may be nearly central but
often ko the right or left of the wmedisn line; aninal dextral ar sinistral .. ... .. ... .. 15

Animal and shell dextral (Fig. 755a). Several lakes in the Rocky Mountains,
northeastern Ontatio and northeentral Quebes. Superfamily Acroloxoides .. . ...
......................................... Family ACROLOXIDAE (page 247)
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ARCHABOUGASTROPODA
and NERITACEA

MESOGASTROPODA

=Stenoghisss

NEOGGASTROFODA

NORTH AMERICAN FRESHWATER SNATLS

{ REUPLDOGLOSSA (1Y GOBRANCHEA

excepi the limpets (i.e., except the
so-catied Dovoglasea:

Acmaetdae, Patellidoe and
Lapetitiae},

The Meritaves froatiue, fieshwate
znd tand}

S -

POCOGLOSSA (=PATELLOIDEA)
The archaeagastinpod Hmpets
fatt marine].
Pamities Acmacides

Fateltitlae
Lepetidae

{ TAENIOGLOSSA

i Corttains most of the
mesepastiopods {marioe and
fredrwater}, and in Noith
Amercan fieshwaters afl the

Py Prosobranchis except the

Nerjtaces.

FTEMNOGLOSSA (#EPITONIOIDEA}Y
Crtitaing the specialized Epitaniidae
{=5validae) anit lanthinides lnth
marine,

| RACHIGLOSSA
Uontalns many of the
aesgastiopeds {nemiy all maine].
TOXOGLOSSA
Haduks cousists uf oaly toag
teeth {maiginas). The name
tefers 1o the poison gland
wssocit=d with the radula of
Connr [l marine}.
Fainilies Mittidae f1esi.}
Conidae
: Teteheidae
i Tanidse

GYMNOGLOSSA

FASPEDUBRANCHEA, = DIOTOCARDIA)

Al the Archaesgastropods [all matine]

I iy
e Y e

Na radufa; radula not teeded becaus: of parasitic existense.,

Eulimidae - a mesogastiopod Imarine] family.

Prramidellidae - an opisthobranch [manne} family.

FIG. 782, Prsobianch suail classification hased pn 1adulae. The Prosubranclia have buen di-
vided in the pest inte a nomber of muups which take then names fimn the prevalent type of
1adulae they possess. This classification generalty sepuistes assemblages thal are also distinet
it their soft anstomy, but ot atways. Notth Amerfcan feshwater posobranchs possess only
the thipidoglossate {in the Neritidse) and the taeninglossate {in the other prosobianch Fandlies)

types of raditlae. [*Figure after Thisle (1929).}

IDENTIFICATION K

Animal and shelt sinistral (Fig. 755b). Generalty distributed throughout North
Amerca. Superfantily Ancyloldea, inpart ... ... ... Famiily ANCYLIDAE {jiage 261)

aperavivl

Acroloxidae Ancylidae Neriting reciivetz

FAMILY NERITIDAE

The Neritidael are largely murine and are well represented throughout the world, especially in
tropical and subtropical regions. There has been a tendency for warious lineages of neritids to in-
vade estuzrine habitats, and fresltwater and terrestrial ones as well, Only one species ocowrs in the
United Stales, Nesiting rechivara {Say) (Figs. 21, 223 1t is found [ront Florida to Mississippi. Dall
(188%) named a subspecies (palmae} from near Palma Sola, Florida, and Pilsbry (1931) named 2 sub-
species (sphaera) from Qfus, Florida. Both of these may be simply “forms™ of M rechvaay.

The shells of neritids are usually subglobose tr ltemispherical, have Tew whorls, very reduced
spires and very large body whorls. These characteristics, together with the generally thickened shell
with leavily cattoused and expanded parietal apertural margin, produce a rather typical shape, te-
ferred to as neritiform (Burch, 19684a)or reritiniform. The shell is generally stnooth, oflen polished,
and its columellar margin is toothed. The opercutum (Fig. 22} is paucispinal, calcified, and comtains
a patr of projections, ot apopliyses, on ihe inner columellar side,

The shell of Neritina reclivata paimae Dall is “quite small {maximum length [ om}, . .. black,
with a cerons labpum, but the tight zigzag lines, characteristic of some color varieties of reclivara,
fare] beautifully clear by transmitted lght™ (Dall, 1885},

The shetl of Neriting reclivata sphaerg Pilshry "'is less elevated than N reclivata, the spirc ex-
trevcely shore, tising very little, the last wliod strongly convex above the periphery, not flattensd
and siaping as in reedivate. Color grape green, densely marked with fine black lines and with a black
line following the suture, as in feclivate™ (Pilsbry, 1931)

FAMILY VALVATIDAE®

Tie Valvatidae coniprise 2 total of about 11 extant species inhaliting permanent standing and
flowing fresh waters In the Northern Hemisphere. Except for Borysthenta naticing (Menke) of tie
Dranube River drainage in castern Burope, tlte fantly is represented by species of the gonus Valvety
Miiller. The aninals of Velveta are oviparous hermaphrodites. A single bipectinate gill is directed
to the left, and a pallial tentacle occurs on the right side of the mantle cavity (Fig. 781).

The shells of North Amercan Valvata sre comparatively small (diameter up to 5 mm), have ugi to
4% whorls, are dextral, and vary in form from discoid o high-turbinatc. The nuciear whorls possess
both axial and spiral sculpture; ihe rest of the shell contains lamellate to obsolete axial sculptuse
and is either spirally angulated, carinated ur smooth. Several species are polymorphic in shell form
and sculpture. The operculum is comeous, thin, ffattened but slightly concave, cireular in outline
and multispiral (Fig. 780a).

Sleell fastures are used to identify Mortlh Awmnetican species of Pafvare, several of which sre poly-
morphic. For examnple, the “kinds” of ¥ tnceringta s.lat. are characterized by diffeding numbers
and locations of spiral carinae or angulations. A single population usually contains several of these
variants, which have often been treated taxonomically #s subspecies. However, these varlants are
neither peographical races nor environmental fonns {ecophenoty pes), und they are treated as morphs
here. ¥ lrwist inorph ortarioensis (Fig. 273, which often cotnprises monomorghic populations, does

lSupezsmipt numbers thicughout the text tefer to cortesponding comments under Supplementa] Netes, which
appeal on pp. 268.283.

*From Heard (1952)10
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trave & distinctive ningge, burt it is called a morph because of its peculiay shell forn, The nature of the
variation in some nther species is not unrterstond at this time, and severaf variants are thus treated as
possible forms.

The exteusive polvinorphism it seme species las not precluded the construction of a dichoto-
nolis key comprised of two alternative choices per couplet, but has in four places provided for 2
mnre conveniant chioice ationg three aternstives (soe Vvouplets”™ 2,3, 5 and &, below). Extremely
rare, atypical variations (e.g., disjuncily coiled Valvata sincerq 5.5t and ¥, griceringta sste., and also
tetracarinale V. fricarivate s.str.} are not ineluded here,

tdeutification Key for the Valvatidae

Shell with one to three postunckear spiral carinae or angulations

.................. 2
Shiell lacking postnuelear spiraf carinae orangubations ... ... ... ..o L 9

201} Shel with ome spiral marina or angulation ... ... o 3
Shell with two spiral carinae or augiations . ....... ... i 5

Shell with three spiral carivae or angulations . ... . . .. o L 8

32y Cariva or anpulation in dorsal focationon the body whorl ... ... o oo ... 4

Caritig or angulation i peripliera! location en the body whorl. Quebec and
New Brungwick west to Alberta, and south to Wyoming, Arkansas anil

Virginda ..o L L Vafvata ticarinate morph mediacaringts F.C. Baker

Caring or angulstion in ventrat location on the body whorl, Guebec and
New Brunswick west to Alberta, and south to Wymning, Arkansas and
Virgma . Valvata tricarineta morph tnfracarinats Vanatta

431 Acgnlation inconplete, becoming obsolete toward the outer fip of the
gperture (Fig. 34). hdahoand Wtah ... ... ... ... .. Valvara utahensis ufahenyis Call

¥ . setairersiz

Carlna nf anghlstion complete, coptinuing to the onter fig of the aporture.
Quebec and New Brunswick west to Alberta, and south to Wyoming,
Arkansas and Vieginin . ... ... .. ... Valvate vicarinate wmorph raicatinate DeKay
HZ) Cannaz or angulstions i dorsal anid peripheral locations on the body whorl,
Quebee and New Brinswick west to Alberta, and soutl; to Wyoming,
Arkauwsas and Virginda . ... Lo oL Vilvata fricarinats morph basglis Vynotta
Carinag or angglatiousi:: peripheral and vential locations ou the bady whorl.
Quibes and New Brunswick west to Alberla, and sonth to Wyoniing,

Arkansas amd Visginia ... . Lo L Vabata ticarinata morph bakeri Fluck

Carinae or angnlations in dorsal sud veutral foestions o the bidy whorl

IDENTIFICATION KEYS

5(5)  Shoulder on lhe Lody whotl sloping upward frons the dorsal carina or ,
angulation to the SUTHIE ... oL

Shoulder ou the body wharl stoping downward Tront the 1ior§ai varina to the
suture (ig. 233, Diseontinuousty distributed in easterm Unitedt Sta}cs {rnx:: o
Now Jergey aouth to Alabanza and west to lowa .. ... .. Valvats bicarinata bicarinata Lea

N . o
MG Dorsal angatation incomplete, becoming nbsolete on the body whorl. Idakio )
© and (,Etafgx .......................... Valvara utahensis sorph korati Baily & Baily

Dorsal earina or angulation complete, continuiug to the outer iy of the
apertnre. (nebec and New Brunswick west to Afberta, and south to
Wyoming, Arkansas and Virginia ... ... Valvata tricarinate morph pereonfuse Walker

8ty Shoulder of the body whot! sloping downward from the dorsal carina to the
snture (Fig. 24). Discontinuousty distributed in eastern United States from
New Jersey south to Alabama and westtofowa. ... oLl -
.............................. Vatvata bicarinata morph normalis Walker

Shoulder of the body whort sfopiug npward from the dorsal earina or angula-
tinn to the suture (Fig. 333, Quebec and New Brunswiek west (o Alperta, o
and south to Wyoming, Arkansas and Virginia ... .. Valvara Wicarinata tricarinaia {Say}

Shoulder of the body whortl sloping upward from the dorsuiAcan'na neatly to
the suture, then turning downward (Fig. 361, Michigan, Minnesota and
WISEOTIBHT o e e Vatvata winnebagoonsis F.C. Baker

901y Stiel! partly uncoiled with the body whort broadly separated frow the ;:e}mlth
mate whorl (Fig. 27). Ontario in the region north of Lake S:Alper:or drained
by the headwaters of the Attawapiskat, Albany and SQevern river systems .. ... .-
............................ Valvata lewisi wmorph onrtarioensis F.C. Baker

e Shalt of discoid shape. Lakes Erie, Huron, Michigan and Ontafo ... ... o
o I.{‘ .(.) .......... p ................... Valvata pordepressa Horm walkeri F.C. Baker

P11y Shoulder of the body whorl lattened, sloping slightly upward' toward
the suture; often with a very fuint auguiation i dorsal Iouat:s):l (and
rarefy also in peripheral locations). Quebec and New Brunswick west
to Alberta, and south t Wyoming, Arkansas and Virginia . ... .. ... ... 0 SRR
e Valvata tricarinata morph simplex Gould

S
¥ b. m, narmaliz ) )
¥, 1 1t onlarigensls ¥ 1. trigaringty ¥ winnebugeenss




12011

13(12)

14(13)

150133

LECI2Y

L(16)

180173

19¢163

MORTH AMERICAN FRESHWATER SNALLS

Shelt depressed-turbinate, spire but little olevated ... ... ... ... ... ... .. ... .. 13
Shell high-urbinate ar subconical, spire markediy elevated ... ... .. ... ... ... i6
Shell diameter exceeding St . L oo 14
Shell diameter bess thun S miry ... . . e 15

A.}:iai strize Tarueliate; lnster of shell dudl (Fig. 26). Soutlrern Canada from
Qne‘imc west 1o British Columbia, und northert United States funn New
York west to Minnesota ... ... .. L Valveta lewisi lewdsi Currier

Axial strige ahsolete; shell with a high gloss (Fig. 28). Adaska to Washingtos
state ... L T Falvara mergella Westeriund

Codor of the apical whiotls of the shell usaally <ull purple, or viotet or pink;
fuster af shell dull (Fig. 79, Lakes Fris, Horon, Michigen and Oulardo ..., ..
...................................... Vairaty perdepresse perdepressa Walker

Colar of the apieal whorls of the shell pale green to wlite, shell glossy (Fig.

23}, Montana sauth to Colorade, west to British Columbia and California

and southinte Mexico ... .. .. L L 0L Valvara humerglis Say
Shell hightwebinate ... .0 0 17
Shell sebeanieal
Apex of shell Tluttened, appearing truncated {Fig. 30). Lower Great Lakes, . . ...

................................ : Valvata ptscinalis 7o ohrusa Drapamand
Apex of shellaeute .. oo o s
Shelt color pale green; shell diameter greater than § mm (Fig. 32), Eastern

Canads and north central United States ... ... ... Vatvrata sincera Torm danielst Walker
Shetl eolor dark to often hrilliant green; shell dimneter less than 5 imm (Fig,

35y Calilornin, Nevada and Oregon . ... ... ... ... .., Velvarg virens Tryon
Axtaj strine lamellate. Onebee and Maine west to Outaro and Minnesota. ..., ...

cee e Valvarta sincera nylanderi Dall

Axiuistl:iae‘ e {Fig. 31} Maine west to Alberty, and south to South Dakota
and Whinols ..o L Vulvata stneera siicera Say

Mg M obusa Vs 8 daniefsi Vovirens

¥ s sineens

IDENTIFICATION KEYS

FAMILY VIMIPARIDAE®

The Viviparidue are nearly world-wide in distribution and in North Awmerica oecur ihrm}ghout
the sastern United States and Canada. Cwmpelong, Lioplax and Tuforetng are endemic to {le., re-
stricted to} North America, Viviparus has a Holarctic distribution, and C‘fpnngnpa«’udirrg is an As’aan
venus. Campeloma, Lioplax and Viviparus are relatively cammon and have wide distributions.
Tulotoma is confined 1o the Coosa-Alabama river system in Alabaa and is rare, perhaps nuw nearly
extinet. The two introduced species of the Asian Cipemgopeludine have rather wide although spo-
radic distributions in tire United States. i .

The Viviparidae are all "live-hearers™, f.e., are ovoviviparous, giving birth to young grawhn.g sna‘:is,
rather than laying eggs that hateh.in the externsl environment. 1t is this reproductive trait which
has provided the family with its name. o ) )

The sexes are separate in the Viviparidae, the males being readily distinguishable by tilje.ar miodis
fied right tentacke, which serves as a tupntiatory organ. This modified tentacle in the males i shorter
and titicker than the left tentacle or either of the bilaterally symumetrical tentacles of the females.
$ome populations of Campeloma are parthenogenetic, consisting entirely of females,

identification Key for the Viviparidae

i Shedl large, adults over 35 mm and up to 50 mm in length; shell relatively
thin; whotls nut shouldered, Crenys Cipangopafuding ... ... i 2

Shell medium to large, generally less than 35 mm in length, but if Targe, the
sheil is thick and ponderous, and the whorls are genetally shouldersd . ......o0 000, 3

2(1}  Shell with acute spire and usually with spiral angulations or low cajnae ou
the whorls; tot malleated (Fig. 53). Sporadically but widely distributed
in the United SEates .. ......oooeveroen. ... . Cipangopaluding japonice {Martens)

Shelt with obtuse spire and without spiral angulations or low carinae;
generally with surface malieations (Fig. 57). Sporadically bat widely
distributed in the United States . ... ... .. Cipangopatuding chinensts mallesta (Reeve)

€. japopiea C ¢ malfegta 7 mugnifica

31y Shell with o witheut one or two spiral rows of nodules, onter margin of shell
sperture cpncave {when observed [tom an augle parallel to the plane of the
aperture) and its obligue marghn to thie shell uxis quite exaggerated (Fig. 783);
columellar murgin of aperculum reflected inward (Figs. 44, 453). Restricted to
the Coosa-Alabamia river systent in Alabama ... ... .. Tulstoma magnifica (Conrad)

Shell without rows of spiral nodules; outer margin of shell aperture not
concave {(wlen observed from an angle parallel to the plate of the aper-
ture} and its obligue angle to the shell axis not exaggerated (Fig. 783),
columellar margin of opercuium uot reflected fnward ... .. .. ... L 4

4{3y  Operculum concentric, but with spiral nuclens; whorls commeonly with a
nmedian spiral angle or low ridge or a spirad subsutural sufeus. Genuss Lioplax ... .. .. 3

*Hror Burch & Vail (1982),
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Operculu entirely coucentic, inelmling {ts nucleus; whorls without sgriral
augles, ridges orsulel ... 0L L 13

Shell attenuate, compressed; whorls rarely angular (Fig. 43). Coosa-
Alabama-Tombigbee fver systen in Georgia and Alabama, aud Tensas
River, Alabama . . ........ .. . .. ... ... ....... Livplax cyclostomaforsis (Lea)

Shell subglobnse, not attenuzte and compressed; at least some of the whorls

are gelierally angular or with a spiral subsuturalsulous . ... .. L &
Shell karge for the genns, adults up o 30 mm in leagth, dark olive-green to

nearly black (Fig. 67). Chipola River, Florida ... .. .. .. Lioplax pilsbryi pilsbryi Walker
Shell smaller, adults less than 25 mum in length and seldon more than 20,

hona to pale or oceasionally dark ollvegreen ineolor. .. ... ... 7

Atlautic drainage and Guif drainage

Mississippi drainage (Minnesota to Arkansas and Ohio)? ... ... Lioplax sudculvsa (Menke)

Atlantic dreinage (Mew York to Sonih Carolina)’ {Fig 68y ... .. Linplux subcarinata (Say)

Guifdralisage ... o b

Whorls geaeraliy with a spiral subsntural sulcus, which tends to constriet
the pagierior aperture (Fig. 69). Ochlockonee and Yellow river systens,
Flodda and Alsbama ... ... ... ... . ... ... ... ... Floplax talgquinensis Vail

Whorls without 2 spiral subsistaral sulcus; sperture rovaded posieriory.
Chectawhatchee, Eseanbia, Flint and Suwannee river svstems, Florida
and Genrgla ... .. .. L. Liopinx pilsbrvi chovtawhatchensiz Vanatta®

Shell with or withaut spiral calor bandls; widih and length of apertitre
stally nearly equal, making it ronund, or nearky s, lateral and inarginal
radular teeth with prominent cusps. Genus Yivipars

Shell without spiral color bands; lengih of aperiure noticeably greater
tilmr} width; lateral aped marginal teeth simple with very fine, difficult-to-
iistinguish cugps. Genus Crenpelpmuy®

Shelt <bark yellowisti-greeq Lo (usually ) dark olivaceous-greeq, witheout spiral
color bands; shell broadly ovate, whuris globosely rounided, spire obtuse
(Fig. 483, Minnesota sonth to Louisizna, mairly in the Mississippi fver
drainage: Gulf dralaage from Texss to Alabam, Allaatic drainage in
Viviparuy intertextus (Say)

Geargia and Sonth Caralina

b eyrbmrenaformis L. p. ishryi 1. subrgrineta L. talguimeass V interievtus

IBENTIFICATION KEYS

Shell pale olivaceons-green to olivaceaus-brow, with or without spirat
solor bands, ovate but not broadly so, whorls flattened to well rounded
but not globosely rournuded, spive relatively asute ... . o 12

12¢11)  Shell vellowisti-brown or olivaceous-htown; color bands, when present,
three in numnber; shell rather heavy; whorls often flat-sided (Figs. 49-31).
Mississipp: river drainage fromn lowa to Lounisiana; Gulf drainage in Texas
ard Mississippl .. ..o . Viviparus subpurptireus (Say)

Shell velinwish-green or olivaceous-green; color bands, when present,
vsuslly four in number; shell retatively thin, but sturdy; whorls usually
well rounded (Figs, 46, 47). Alabama, Flotida and Georgia north to
Itinois and Imliana; uorthern states from Wisconsin to New England and
Quebec Viviparas geprgionus {Lea)

V. aud\pio puteiss V. georgianus C floridense € genicalurm . prassdn

1301 Inside of shell aperture deep reddish-brown or browan (Fig. 62); shell of
newborn young uniforuly dark brown, Eastern Florida .. .. Campeloma floridense Call

tuside of shell aperture white, Bhuish or faintly pinkish; shell of newhom

young opaque white or Hght transhilceni beige .. ... ... . oo oy 14
1413} Bheil whorls generally with augled shoulders. Southem in distnbution .. ... ... .. .. 15
Shell whorls unshouldered or with roanded shoulders ..o 0 oo o oo 16

15(14) Shell broadly ovate (Figs. 63, 64). Northwesteru Florida, sputhwestem
Georgia and spatheastern Alabama .. ... ... ... ... Campeloma geniculum (Conrad)

Shell narrowly ovate {Fig. 41} Atlantic drainage from North Carcling to
GROTEIE . .o ot e e e e Carnipeloma truem (Anthony)

16(14) Shell narrow, relatively thin, generally with prominent raised spiral lines
{Fig. $6). Northers Alabama ......... ... .......... Campeloma decanipt Binney

Shiell broader, relatively thin to thick snd ponderous, spiral Hnes on aduli
shells when present are not promiuent ... . L L 17

17{16)  Spire typically depressed and obtuse, body whorl large and often cylindrical
{(Figs. 40,86), Alabama-Coosadralnage . ... .. ........., Campelnma rogulare {Lea)®

Spire elongate, seldom depressed, body whor rounded .. ..o o .o 0oL 18

1817y Shell large, heavy and pondercus (Figs. 42,54, 55), Midwestern United
States in the Great Lakes-5t. Lawrence and Mississippi dralnages . ... ..... .. ...
............... e e e Lampelona crassuia Rafiuesque

Shelf niedimm or g lttle larger, relatively thin to strong, but not very large
or heavy and ponderoUs . . . .. oot e s 19

*Campeloma eonrctars (pp. 86, 87, 91) is 2 synonyne of . regudare.
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19¢18y  Widely distributed, from southern Canada to Texas, Lonisiana, Mississippi, Ala-
hama, northern Ceorgia and Virginia, Figs. 37-39, 57-61 .. .. Campeloma decisum (Say)

Crelilockonee 1iver dramage in southeny Georgia and northern Florita, Fig.
5 Campeloma parthenum Vait

T decinan . partheraon M comuaricts P paludoze

FAMILY AMPULLARIIDAE

The family Ampuilariidae contains the “apple snails”, nany of which are very large aud globose
e subgiobuse In shape. The fuimdy is represeuted worki-wile in the tropics. Thev are mostly am-
nheibians suails which can sapvive for long periods out of water, including duriog the dry season when
they barow into the mik. Their mantle cavity s divided into twa compartments, the laft one con-
tutning i gill for aquatic respiration and the right compartment serving as a hang for air-breathing.
Fron the lelt side a long siphon extends, by which the saail can admit air to tie pulmonary chandber
whew amerseg.

Fommcea paludosa (Sav) is the largest Freshwater gastropod found in North Awmnerica, its height
2ed width cantooaly exeesding 60 nin. Tts volor is dark to light ofive green with a dozen or more
reddish or brownish spiral bands. The operculum is concentric, thin and corneous. Pilsbry (189%¢)
gave the name miemiensis to & small, reddish-brown popsdation frow the viciity of Miami, Florida,
bt aceording ta Clench & Turner {1956} this is a synonym of puludoss Say. A Brazitian species, £
bridgesi (Renve), recently has been introduced to Fiorida {Clench, 1966).

Muriss cornunrieris is alse a large snail, and its shelt also has an olive color with spiral reddish or
breewn baads. However, the shell is peculiar in that its spire is sunken below the body whort and the
urnbilicis s very wide.

ldentiftcation Key for the Ampultariidas

i Blepit subglobuse i shape. Alabama, Florida and Georgia. Genus Pomuacea ... ... . .. 2

Shelt discotdal or planispiral in shape (Figs. 70,71, Swuthern Florida. . ... ... ..
.............................................. Marize cornuarieds {Linnaeus)
2ty Sheli targe, ofter up o 68 1om of mgre in length, whorls with only weak
or withput shoulders, body whort very wide, spire depressed, aperture
narrawly oval (Figs. 72,73} Alabama, Florida and SGeargia ... . Pomacea palidasa (Say)

Shef! saialfer, less than 56 mm in length, whorls aiore strongly shonldered,

bady vlv‘lmrl farrower, spire projecting and turreted, aperture more broadly
oval. Flardda .. ... ..., . . ... . ... .. e oo Ponwce bridgesi {Reeve)

FAMILY BITHYNIIDAE

The Bithyni_iréae are fonnd thronghott Eirrope and Asia, and tn Alricy, Indonesia, te Philippines
and Australia. The Buropean Bithynia tervacuiara (Linnaens) was introdiced long ago by man into

i

IDENTIFICATION KEYS PR

Morth America and has sprend widely, However, B fensdetdara has been reported in Pleistocens
deposits in Chicago, 50 it may already have been living In the Western Hoemisphers when Emropeans
first arrived. F.C. Baker (1928c) gave the varietal name muagnalacus iy to the supposedly North
American form, which he considered to have “more rounded whorls with deeper sutures and an
apex that starids well above the second wheel.”

The Bithvnildae traditionally have been included in the family Hydrobudae. Howewer, Taviar
(19660} las recently argued that the bithyniids shoukd be separated from the hydrobiids and trans-
ferred to the Viviparcidea {Ampullarioidesa). Viviparok! characters of Hithynia are its size (acdult
shelts are more than 10 mm long), calcarecus operculum with pancispiral nucleus and concentric
edges, nitchal fobes of the head-foot, relatively long, flexible amt acute tentacles, yellow andd orange
skin piginent granules, spirally construted fecal pellets, use of the ctenidimn in food gathering, pal-
lial innervation of the penis, and dimorphie spenn.

Rirhynia teniacidata (Linnaens) has & broadly conic or narrowly ovate shell (Fig. 74). {t is targer
than any of the Hydrobiidae, the sheils of many adults measuring more than 12 mm in length. The
color of the shelf ranges from veliowish to greenish, and Is covered by a thin brownish periostracum.
Surfzce sculpture cousists of fine transverse growth lines and fine incised §pimi lines. in contrast to
most hydrobilds, the concentric opercutuin just fits the outer aperture, and does not go past the
peritrente when the anireal withdraws fte head-foot into the shell.

Bithpnia tentaculate otcurs in the Great Lukes region from Albany, New York, to Winnebago
Lake, Wisconsin, aud i1 the Patomac River in Virginia and Maryland (Pilsbry, [9372¢; Marshall, 1933).

C. Hograndensis
A. rentaculata A. spirudis

FAMILY MICROMELANIIDAE

The Mivromelaniidas are a family of hydrobiid-like snails which tack basal denticles on their cen-
tral radnlar teeth. They are formd mainly w1 the ancient lakes Baical (Siberia) and Ohrid (Macedonia
and Albaniz), the Casplan Sea, southesstern Enrope, Asia Minor and eastern India. Ewmericielia
occurs in Mexico, and the mouotypic Anprasglates cocurs in caves in southern Indiana and west-
central Kenttcky, The latter was transferred to the Micromelaniidae by Tavlar (19661) because of
its radular characters.

Antrosefates spiralis Hubricht has a small, solid, globosely coaie, turbinate, narrowly perforate or
rAnrate shelt (Fig, 108). Tts senipture consists of numerous spiral periostracat threads. The opercu-
luin is pawcispiral and hyaline. The animal is white. Males have 2 siinple, long, stender, tapering
verge. The central and latersl teeth have many small cusps of uniform size (Hubricht, 1963b).

FAMILY HYDROBUDAE

The Hydrobildae are one of the most common and wadely distributed gastropod famnihies, occur-
ring in temperate, subtropical and tropical regions throughont much of the world, The family is 3
large one, compristing some 103 genera (Taylor & Sohl, 1962). Most hydrobid species Hve in fresh
water, although some are associated with hrackish water. Only the North American freshwater spe-
cies are dealt with in this manual.

Shells of hydroblids are small (many are minute), generatly elongate, dextrat (Fig. 774b), nearly
always drab and unicolored, and generally have relatively few whorls, The shells of most species are
plain, but some species have prominent surface senipture, and one species in North America (north
of Mexico), Cochfioping Mograndensis (Pilsbry & Ferriss) has spiral color bands (Fig. 140). The shell
apertire s closed by an opercyium, which is generally pancispiral (Fig. 780b), but some species have
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ouud, naltispiral spercula (Fig. 7T8Ca). Like most North Amesican freshwater prosecbranch snails
tlzegsexcs are separate "m t'lm Hyilrobiidae, and the shells of some genera exhibit sexual dimorphis;n ‘
e cce;_use‘of the sintlurity of the Sil(}i.ls of many species occurring in different genera and subfamAi-
'ILS: raliance llHAiSf t?e plalced on anatomical characters, especially those of the verge {male copiiato
:{:.:gan)(,;_m making xdaznt{ﬁcatiens ahid for assigning species to genera and geners to snbfamiﬂew (Fiiagy
;;:x)ém;;:izc ;:Slanat;;@ctal'f:hamcteri:s'tics of somie species (and even genera) are not known; tlxcv&
o placement in this manual is presunptive.  Further studies may change their systemsatic
) I‘.mnce so few I}yérlabijds ave been studied anatomnically in any great detail, a subfamilial classifi-
Hgnl;)iwvhase;d e‘nfu-ety on §ine iiale verge may be proven eventually to be inadequate or inaccur,ate,
o i:;ulfffl ; f*?ﬂflpml;_t of practicality for preseutin_g a workable classification for this identiti-
son ma ial, the 1ydr.obud Eenera are gmuped according to the fajor characters of the verges of
wlr species and these groups assigned to previously naned sahifamilies. While this possibly may not

represent the true systematic srietic relatl i i it i
tean ot mrosent Y e and phylogenetic relationships of the various genery, it is a useful sys-

Idemtification Key for the Hydrobjidae

A1y Males U‘Iiiﬂi simuple verges, lacking accessory lobes and glamiular apical and
suliapical crests (Fig. 87a). Subfusnily Lithoghyplinae . ... .. 3

Males with verges Deiring aco S$OTY e qr ks il
& D g RS Tolies ar glavidular ; pical und subayics
crests ( 2 o) gl 1<t § jucar

32y Shelf neritinifann (Fige 192,193, 779}, Caliaba ud Coosa rivers, Alabama .. .
L Lepryriven showalter {Lea)

A3 Bhell depressed., Lelicifarm, with spiral brawi bands (Fig. 1403, Texas . ...
R Cocklioping ripgrandensis {(Pilsbry & Ferriss)

Sleel) cantical to subiglabose, withaut spirat colur bawgs .. ., g

34y Skell imperforate or nurrowly perfueate .. ... .. 3

Shell winhilicate

0it) chsie}m i distribittion, in the Pacific drainage {Figs. 141,142, 145148
Sed <o Genos Fluminicola®?

Lustern in distributicn, in the Mississippi, Culf and Atlgutic drainages . 7

T

- ;
A \}

!
§

/ F futca

L F.eobumbiona

L. sherwalters

(63 Shell generally thick and solid, columella thickened. Mississippi and Guif of
Mexico drainage (except for 5. pennsyfvanicus and 5. virginicus). Genus

SOIBIOEYFUES 1« o o it e e e e e e e g
Shelt rather thin, eolumella uot thickened (Fig. 1913, Atlantic drainage
from MNew Jersey to South Carolina . ... ... o i illia aitifis (Lea)
8(73  Shell with spirafly striste apical whorls. Subgenus Walkerifla®® .. .. . . ... 9
Sheli without spirally striate apical whorls (Figs. 149, 151, 153-185, 194,
1953, Widely distributed in eastern North Ameriea in the Midwost and
SOUL . e e e Subgenus Somatogyrus 5.8.57
(83 Spire very depressed (Figs. 150,186, 19a). Catawba and Coosa rivess,
Aabatma .. ... Seomatogyrus { Wallkertlia) covsgensiy Walker
Spire not depressed. Georgia and Virginia . ... ... ... ... o i oe oo i0
1009y Shell perforate (Figs. 89, 197, 201). Broad River, Georgia. ...................
.................................... Somatogyrus ( Walkerilia) fenax Thompson
Stiell imperforate (Fig. 187} Rapidan River, Virginia ... ... ... ... ... . ...

Somatogyrus { Walkerifia) virginicus Walker

11653 8Shell small (less than 2.5 mm in lengthy, aperture raund, cotumella thin
(Fig 1381 MiBSoUT . i s Antrobia cudveri Hubricht

Shell larger (3.0-3.5 mm iu length}, aperture ovate, colunelia thickened.

Alatama. Genus Clappia ...« o 12

12¢111  Shell aperture more clonpate, spire tess attenuate, umbilicus targer, animal
Black (Figs. 139, 143, 144), Coosa River, Alabama ... .. .. Clappia umbiticata (Walker)

Shelt aperture broader, less elongate, spire relatively attenuate, nmbilicus
smaller, animal white. Cahaba River, Alabama ... ... .. Clappia cahabensis Clench
13{2)  Males with verges bearing accessory lobes {Fig, 82h}. Subfamily Hydrobiinae®® ... i4
Males with verges bearing glandular apical crests (Fig. 82¢). Subfamily

NymphophilIinae . . ..o i e e 27

140133 Top of shetl spire truncated. The first several spire whorls coiled in the
same plane (Figs. 107, 129-1313 Widely distributed in eastert North
ATREIICE ..ttt i e e Probythitella lacustris {F. C. Baker}

Top of shell spire not truncated, thie first severaf spire whorls coiled in a
descending sPIrA) ... Lo e 15

G. alrifis 8. depressus A. culveri C. wabiliceta P lacustris




15(14)

(1)

174163

I8{1%)

13183

20{17

212

22F16)

\’v’gstem i distribution. Texas, Arizona, Nevada aud California. Genns
Fryonga®

.......................................................... 17
Southeru in tistribution. Georglaand Florda ... .. . L 22
Found i Texas ..o o 18
Furthier westerst in distributian, Avizona, Nevada and Catifornia . ... .. ..., .. .. .. 20

Shell minute, that of adults with four to five whorls less than 1.5 mm i
shtell lengti, aumbilices small but distinet (Fig. 1350 Texas . ... ... ...... ...
P Tryoute diaholl (Pilshry & Ferriss)

Shcll larger, that of sdults with abont five wharls more than 3 wm;
wperforate ..o L0 L0 19

Sélell surface smoarh, except for fine transverie growtl: Iines (Figs. 127, 128,
PE3Y. Texas ..o Tryonta cheaturs (Pilsbry)

Shiell s_u__ri'aclc sculptured witht revolving striae or carinae whicl: ure contmonty
modified into spines {Fig. 1261 Texas......... . Prroophones spinarus (Call & Pilsbry)

SE{iﬂll surfa;:c smoeath, except for fine transverse growth lines. California
fin brackislt waterd, Arigona ... . L Tryonta bnitator {Pilsbry)

Shell surface seulptured with transverse ribs and sometinies with spiral
Hrue also

Sticl varrowly conic, fibbed, with or without lirae, ribs not aryplar exeept
witere crosved by liree {Figs. 136,137). California (snhfossil |, Arizonta . ..., ...

oo Tryonia protea (Gouldy
Shroll elongately covic, ribbed, but without tirne, ribs angular (Fig. 134),
Nevada ..o Trvunte clathrata Stimpson

Pcripi'it“‘!‘}’ ol wharls flaltened, satures shaflow; verge with 7-50 papillae
alung its right wargin, 1-4 papiliac along the distal tiird of the left margin

and with or without parillee about the base. Genns Livtoridinops ... ... ... 23
Heriphery (al: whorls inflated, sutures intpressed; verge with -7 papitiae

a]ong thg night margin and usuaily with one vr two papillas on the left

wargin either at the dase or distatend ... .. .. .. 24

H. theldent T titabol

T, cheatresnt £ gpiroiny i protea T clathraia

Forrrm
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2322} Verge with a single row of 7-15 papillae along the dght wargin amd 3-10

24(22)

25124)

26025}

27(133

28(27)

papillae around the base (Figs. 79, 87, 106, 125). Atlantic drainage of
Floridda aud Seorgha .. .. o oo Litroridinops tenuipes Couper

Verge with 17-50 papillag arraztged b three fo five mws along the dght
margin, znd vo papiliae at the base {Figs. 80,85, 86,105}, Florida......... ...
....................................... Litteridineps monroensis {Frauenfeld)

5liell scutptured with fine spiral lines; verge with 1.7 pupiliee aloug the
vight margin and papitlae gtong the deftmargin ... oo o 23

Shell without fine spiral sculpturing, verge with 0-6 papillze along the
right margin, no other papiliae present (Figs. 75, $5-103,109-122).
FLOMa © .ot e Gents dphaostracon®™

Spiral seutpturing eotsisting of raised threads; vetge with 3-7 papiltae along
the Hght margin, feft margin ushiaily with a papilla near the base and 1-4
papitlae on a projection near the distal end (Figs, 88, 132} Southern
FIoma oo e e Purgophorus platyracils Thanpson

Spiral sculptaring consisting of fine inelsed striations; verge with oue large
papilta on the right wargin uear the base, and one or two stmaller papitiae
o the left margin niear the distal end. Genus Hvalopprgus oo . 00 v 26

Shell elongated conical, rimate or iuperforate; verge with two papillae and
an apleai protrusion: on the teft margin (Figs. 77, 78,83, 84, 104). Florida. ... ...
......................................... Hyalopyrgus aequicosiatus (Pilsbry)

Shell ovate, openly winbilicate; verge with one papitta on the left snargin

(Figs. 123, 1243, Central Flofida .. ... ... . ... .. Hyralopyrgis brevissiznus (Pilshry)
Shell almost completely uncotted (Fig, 248). Texas .. ... ... . .. Genus Orygoceray
L ST 11 L 2P O U P 24
Shelt relatively large (that of adults to meady 10 mm in lenpth), subglobose

(Figs. 188, 198, 202). Widely distdbuted in centrat United States from

the Great Lakes to Alabama and Arkansas ... .. ... ... ...... Hirgello subglabose (Say)
Shelt smatter (that of adults geterally less thay 5 nun in fength), globosely

conic to broadly conic and rarely clongately conic, or subglobose, ovate
Lo O T 1T T R 29

29(28} Sheil turbiniforn, minute (that of adplts 1.2-1.4 mnt long) (Figs. 263,

L. tenuipes

297). Alabatnia AVEr sYSTeNt . .. v v s Siiobla nang Thompson

Shel eonic, subglobose or ovate

P plagyrachis  H. sequicosuitus B, subglobosa
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Verge with 2 relatively simple glandudar patterm ... 0. . L oL 31
Verge with claborate patterns of many glands .. ... ... .. ... 39
Shall elongate {conic or ovate); verge with a short tentinal penis. Widely

distributed in eastern North Amerca. Genns Marstonig?® ., . .. 32
Shell subgtohose; verge with a long, slender flugellar pents (Figs. 91,287,

262). Chipola river drafnage, Flodda™® ... ... ... Rirapinerna dgcryon Thonpson
Shell minute, that of adults {with Four or iare whorls) less than 2.7 san

m leagth; verpe with an elongate apical lobe, penis large and robust ... ... .. ..., 33
Shiell Larger, that of adulis {with 4 vr more whorls} 3.5 mum long; verge

with a squarish apieal lobe, penis shortand slender ... ..o 0 0oL 35
Shedl thin, fragile, transparent, conical, with an incomplete peristome

across the partetal marging verge witl a single gland on the apical lobe

(Figy, 214, 232). Ocmulgee river system, Georgia .. .., Marstpnia agarhecta Thompson
Shell thrck, solid, nearly opague, ovaie-conical; peristome comnplete 2oross

the parietal margin; verge witlt two glands, one near the base and one on

the aplcal ToBe L. e 34

Shell broadly ovate, §.70-0.80 tinres a5 wide as high, whors strongly
shouldered, flattened at the shell periplery, umbilicus wide, suture
descending i lateral protile (Figs. 217, 249). Ogeechen tiver system,
Georgla ... ...

... Marstonig halcyon Thompson

Shell avately comiend, 4.66-0.73 times as wide as ligh, whorls rounded,
nat strongly stouldered, ambilicts narrow, suture not descending to the
apertate in lateral profile (Figs. 216, 234). Flint ver system, Georgia

. Marstonia casfor Thompsen

Stielt thick, selid, nearly opaque, umbilicus closed or narrowly nmate . ... ... . ... . 36
Shelt thitner, transparent or transtucent, openly wmbiliate .. ... ... .. ... ... ... 3%
Sheli ovately cunical In shape, spire convex in ontline, cuter lip strajght in

lateral profile, sulnres shallow, whoss not shouldered; verge with two

sieall plands on the apical lobe and a small raised gland near the base of

the verge {Figs. 271, 253). Creeks in Limestone County, Alabama .. .. ..... ..

.............................................. Marstonia pachyfa Thompson

Shell nearly contval, spire straight-sided, outer lip strongly curved in fateral
profile, whatls shouldered, snture deep; verge with a vingle large gland

A, dagryan M. agerhecta M. haleyam M. castor M. pathyia M. argn

37035

38(37)

39030

40(39})

41(39)

42(41h

43(42)

44(43)

IDENTIFICATION KEYS

Shell sutures deep, whorls shouldered, outer lip aIcthd slightly forward
i 3 s {Pigs. 220,252). Marton County, Tennessee ... ... ...... ..

i laters pmf'?iuli_ 13{8 ......................... Murstonia sgmorphapte Thompson
Shell sutures shatlow, whorls not shouldered, outer lip straight o lateral -
PIOfilE ..

N in distribution: southern Canada, Maine west to Minnesota and ) )

; i»:;};cg‘i‘gzgis,l 19, 245,246,250,28 ) ..o Marstonty lustrica (Plsbry}
Southern: Madison County, Alabama (Fig. 247) ... ... ... Marstoniz plivacea (Pisbry)
Shelt subglobose or broadly ovate, imperforate. Alahama, Florida and

Georgia, GemumsNofogifia .. ... e 40

Shell conic or ovate, but if subglobose or broadly ovale then it is utthilicate . ., .. .. .. 41

Stell subglobose, relatively small (that of adults is 4.0-4.5 mm in length),
i B ish white (Figs. 90,254). Southcentmal Georgla .. ... ... ..
pertostenm greins . W . .e. . g ....................... Notogillia sathon Thompson

Shell broadly ovate, larger (that of adults 18 4.5-7.5 un in length), perios-

: i ots-brown (Figs. 25%, 260). Alzbama, Florida and Georgla .. .. .. ]
racunt OliVaCE. S . YOW .(. g ......................... Notogiilia werherbyi (Dall)
Distribution east of the Continental Divide ... ... o 432
Distriburtion west of the Contipental Divide .. .. o oo 48

Penis relatively large, spatolate, and having a long narrow gland runfaiz1g
along each margin from the base to near itz tip. Georgla and Florida. “
Genus Spilochlammys ... . e

Penis small, slender, conical .. ... ... P I 45

Shell subglobose, spire depressed (Fig. 259). Tdbutaries of the Demulgee )
River, Georgls ... ..o ot Spitachiamys furgide Thompson

Shell ovate, spire promiment. Flodda ... oo v oo 44

Shel solid, thick (Figs. 275,276), apex of the accessory }o_bc of ti}e verge
without a terminal glandular crest (Fig, 264). St. Johns river drainage,
Flomda .. e Sptlocklamys gravis Thompson

Shetl thin or only moderately thick (Fig. 258); apex of'tine 2CCessory iot}e
of Ot verge with mt apical glandulsr crest (Figs. 92,263), Gull of Mexico )
drainage in northeentral Flomda . oo Spilochlanys confea Thompson

M. fratrica M. pifvaces N. sachon
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45(42}  Sbell eloagately canical. Genag Pyrgulopsis, b part. Widely distributed .., ... ..., .. 46

Shell hroudly conical, globosely canieat or ovate. Widely distributed {Tigs.
189,190, 199,200, 203-713, 222-228, 235, 736) ....... ... ... Genus Cinctnaatia’!

46(45Y  Shell nmbiticate {Fig. 2613, Ontarie and Michigan to New York

47{44) Whors Dat-sided, periphery angular or carinate (Fig. 273, Alabama . .. ... .. ...
.......................................... Pyrgulopiis sealeriformis (Wolf)

Whorls rounded, periphery raunded. Arkansas ....... .. Pyrgalopsis vrarkensis Hinkley

48(41}  Shell elongately conical, whors whiolly or nearty flat-sided, or concave,

nsuatly angulate or carinate. Genus Pyrgulopsis, inpart .. . .. 49
Shell conteal, na}'rowly ovate fo globosely conic, wllorls rounded ) not
angulate or eardnate. Cenus Fontelicelly .. ... ... ... ... .. .. ... .. . ... 50

49048)  Periphery of bady whorl concave (Fig. 274). Upper Klamath Lake, Oregon . . ... ..
........................................... Pyoglopsis arckimedis 8.8, Berry

I’er’iphm:y of body whor fatsided (Figs. 236, 270-272). Pyransd snd
Walker's lakes, Nevada .. ... .. ... .. ... ... ... Pyrgulopsis nevadensis {Stearns)

5481 Shell conical ar narrowly ovate

Sh?I_l globosely contic, mplute {that of atfults is less than 2 mm in length)
(Figs. 231, 244). Subgenus Micraamnicols. California and Nevada

SH30Y Shell relatively smuall (that of adults is § mry of less in leagth); the terminal
1§7b5\ of t‘hc verge is usually alittle longer than the penis (Figs. 229, 237.239).
Califartia, Idaho, New Mexico, Oregon and Utak ... . Subgeiis Fontelicella 5.8.7!

Shell relatively large (that of adulty s Uy fo 8 o in length); terntinal lobe

a‘JY the verge s aboat twice 25 long as the penis (Figs. 230, 240-243), Idaho,
Oregont and Wyeming .. ... ... .. ... ... ... ... .. Subgenus Nasricols T

SE(YY Mades with two-ductod verpes {Fig. 824} Subfamily Amnieolinas ... ..., . ... .. 53

Mglcs wiill three-ducted verges (Fig. 82¢). Sublamily Fontigeatinae {Figs.
Z83.310-31%5, 319). Widely distributed in eastern North Amesica . . Geaus Fontigens !

) - Fonticellz (M.}
I fgtaani P scalariforms mlerpeRecus Fontetlicelle Fontelicell
cxlforaiensis  (Nj robusta

LD cincinnatiensis Fentigeny

nickiiriana

IDENTIFICATION KEYS 239

53(52) Shell ovate or turbinate to globosely conic. Widely distributed. Genus
ARIICOI e 54

Skell discoidal of subdiscotdal. Texas (Falso Alabama) ... ... oo o 55

54(53) Nuclesr whil of shell relatively large (0.38-0.48 mm in disneter), mantle
heavily mottled with black, penis and Hagettum relatively stout (Figs. 93,

266-269, 277, 278, 284291 298-300). Widely distributed in eastemn
MO ATIETICE © o\ o et e e e e e Subgenus Amnicols 5.5,
Nuclear whorl of sitell smalt £0.79-0.36 muu In disneter); mantie diffusely
shaded with pigment; penis and flagellum relatively slender and elongate
(Figs. 94, 279-282, 252.796, 301-307, 309). Widely distributed in North

AICIICH v vt e e e e e e Subgenus L}‘ogyms”

$5¢53) 3hell discoidal, spire hardly raised above the body whort (Fig, 308). Texas..... .. \
........................................ Haufferia micra (Pilsory & Ferriss) 3

Shell subdiscoidal, syire noticeably raised above the body wheorl (Fig. 316). o
FOXHE o s Horafig nugax (Pilsbry & Ferriss

)73

E cincinnatiensis

A limgsa N
4. decita Horga nugex

FAMILY POMATIOPSIDAE

The Poinatiopsidae are represented in North America by six specics, three in the east and three in
California. Their generzl appearance is that of a hydrobioid, and in the past they frequently have
been inchuded in the Hydrobitdae as a subfamily (see Davis, 1967, for a review of familial classifica-
tion}. For the most recent diagnoses of the families Pomatiopsidee and Hydrobiidae, sec Bavis
(1879).

Becattse of their obvious close systematic relationship fo the medically important Oriental geinus
Oncomelania, North American Pomatiopsis, espectally P cincinnatiensts {(Lea) and P laptdaria {Say},
have received considerable attention,

The penus Pomatiopsis comprises a group of amphibious species which inhabit river banks or
mbist areas near streawns. In contrast, the hydrobiids live in the water of springs, streamy, pools and
Iakes.

Identification Key for the Pomatiopsidae

1 Eastern in distribution .. ... o e i
Restricted to California .. .. .. . . i 4
2(1y  Shell clongate, with relatively flattened whorlsand ovalaperture ... .. ... ... .. 3

Shell more depressed, broadly conical, with rounded whorls and aperture
(Fig. 323). Tennessee and southwestern Virginia to southern Michigan,
fnoisand Towa . .. ... ... .. . . i Pomatiopsis cinclrnnatiensts (Lea)
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- . . .

3y Spire inore acute, t'}ody renorl propoertionately smaller, aperture broadiy
oval, umbu‘;cus wicter, more open (Fig. 325}, Widely distributed in the
castern Lhiited States with occasional oererrences west to northern Texag

and New 3 i
and New Mexico ..., Pomariopsis fapidaria {Say)

Spire more ‘o‘btuse, body whori proportionately larger, aperture narrowly
aval, UJHbﬁlClL‘;‘ nearly Achscd (Fig. 3241, Found ia severat localities in
Alabanra, South Carolipa and Tennessee ..., Pomariopsis kinkfeyi Pilshy??

(1) ps © small, that of a S with four to five wh ou 1in
4{1 el qutife N t adul t
‘ i " < five orls about 3 mn

m i color, imperforate (Fig. 3213, Mariy County, Californja ... .
‘..A.P:‘mmrl'opdsb!maa,y!Trycsu

Shell fasger, that of adulls more than 4 m
chestnut brown in color ... ... ..

S(4}  -Shell chestnut brown in colar (Fig. 322). San Franciseo area

Shell &

rownish-olive in color. Northeastern California

J

F binneyy P califormica

M. Tubercitaza

FAMILY THIARIDAE

o f}?ii zifmin\:jifeﬁrcf; ’mc;}El’l_edurozczidaencgn]tmn various geltelz with very similar shells, aud because
5 ¥ o 2 considered to &l belong to one and the same T il ditian h
Melidae, The hyteon oidered ¢ 4 the s amily, traditionally called the
ela < 5 based on the genus Melgnia Lamarck 1799, asy i
; te latt ) e g ¢ Ay P, @ synonym o
i{i(c;ﬂ;ng ‘JI-,%,' Morrison [14954) used bislogical characters to separate the various meﬁfnmidf’ Thiare
¢ anudies. and sepuratert the Thiaridac atcd the Pleuraceridas as loltows: '

Thiaridae: Reprottuction parthenogenetic, witholt males.

adveptitious (subhasiocorticl iy the n
neck.

cerithi-

: brood pouch yot utering, hut
eck replon, with opening on right side of

Pleuroteritae; Reprodostion dinccipus
ou tight side of foot; |
A Teature distinguishing Thior snd

i the thiarids has 4 nuitber of flexlly
sz is siwoth. i

s with males present; femalos with egu-aying sinus
A¥S pumerods eggs of small size.

Melanoides vom the pieurocerids is their mantie o

protubennices or papillae. =

The mautle edge of the Plevroveri-

Identification Key for the Thidrvidae

Shells with raunded whorls which are sculpturs
Brooves, and transverse Haey which commpnl
this type of sculpture sometimes JE
whete the spiral and transy
Texas and Arizons

d with spiral threads and
v develop luto low costac;
oduices 4 reticutute or nodalsr pattem
erse eletlients itersect (Fig. 3273, Flonda,

........................... Melaoides riberculara (Miiller}

I
H
L
H
i

241

Shell with flattened whortls, especially those of the spire; sculptiring of
spiral rows of beads and nodulos which are generally aligned in transverse
rows (Fig. 320). Floridaand Texas ... .. ... ... ... Thiara granifera (Lamarck)

¥ gravifera I fluviatis G, bewis G. purnilum

FAMILY PLEUROCERIDAE

The Plevrocenidae are widely distiibnted, occurring not ondy widely in North Asnerica, but in
Central and South America, Africa and Asia as well, But, it is in North America that the family has
reachied its greatest development. Morrison (1954) has characterized the family as being dioecious,
with the females having an egg-laying sinus on the right side of the foot, The types of egys vary be-
tween sOhe of the species, 4ud attempts have been made (o use egg-mass cilaracteristics in generic
taxonomy (see Dazo, 1963, for review). Unfortunafely, egg-inass chiaracters have been described for
very few species. The generic groups traditionally have been distinguished ou shell characters, and
the classification of these groups as based on shells is not entirely satisfactory, Nevertheless, sheil
chargeters are vseful In recognizing the getlera and are essential for species identification.

As presented in this manual, the Pleurnceridae comprise seven nominal geueric groups, several of
which bave subgroups. Many of the specles within these groups exhibit considerable varfation in
shell cliaracters, and in some cuses this variation seems to be clinal. In other gases it may be ecologi-
cal. fo is the only genus in which geograplric variation has been carefully investigated, in a rewrark-
able gtanly by €. €. Adams {1915}, which did much to clarify systematics within the genus.

The shells of pleurscerids are thick and selid snd vary in shape from elongately conleal to sub-
globose. The apethure {5 frequently etire aidd in many species it is cdualiculated anteriorly. The
opercubuih is patcispiral and corteons.

tdentification Key for the Pleuroceridae

| Shell large, fusiform, periphery of whorls angulated or inflated, perdphery
commonly with elongated spines {although somne torms are smooth);
anterior end or “base” of aperture prolonged into a long canal (Figs. 429,
430, 461-465). Teunessen River and several of its mairt {ributaries in
western Virginia and eastern Teanessee .............. ... ... ... fo fluvialis (Say)¥0

Shel targe to small, conical to subglobose™, surface smooth or sculptured,
with or without short spines, nodules, lirae, carina and costae; anterior

end or “base” of sperture without a long caual (a short canal may be
present or the canal ntay be absent altogether) . . ... ... ... 2

2013 Terminal whor] with a posterior slit afong, the subiral juncture. Coosa
River, Alabama. Genus Gyrotoma®® 20 o 3

’ Termingl whorl without a posterior slit along the sutural uncture , ... .. ... ... ... 8

*Shell shape refers to undecoliated shells.
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Bl seulptured with numerous and closeby spaced lirae, nine or wore on
the body whorls of adnlts . .. 4

Shell relatively smaoth or seidptured with eight or lzss Hrae on the body
whorks o adults ... ... e e e B

Lirae fine and nwnercus, 20 o more on the body whorl; color bands 8-10
(Fig. 441). Coosa River in Shelby and Talladega vounties, Alabana .. ., .. ... ..
e e e e e Geroioma lewis] {Lea)
Lirae coarser and less namerous, 9-17 on the bady whorl: colar bands
seven or less (Figs. 344, 445). Caosa River, from Fort William Shoals to
Wrtumpka, Alabuma .o Gyrotoma pumilum {Lea)

Spirc with a single, very scvenitated lira (sometines a second lower lirs is
presertt) an the spire whors, piving the shell 8 pagodedike apiizarance
{Figs. 442, 4433, Coosa River, from The Bar to Wetnmpka, Alabama

e roodan pagodum (Lea) e
Spire nat pagodadile L. 3
Whorls flatiened, tapering and lumpy, giving the shell a pyramidal shape -
(Fig. 446y, Caosa River in Shelby mud $t. Chairvounties, Alsbama . ..., . ... ..
....................................... Gyrotoma pyramidatum Shuttleworth
Whorls not bath Nattened and taperng, orifso, notumpy .. ..o . ... ..., 7

Sraall, decollated adnlt shells rarely aver 16 nam long, swtaral fssure very
shallow (Fig. 447). Coosa River in Coosa and Shelbhy connties, Alalama . . . ..

................................................ Gvrotoma walkeri Smith

Larger, decollated pdult shells usuafly mare then 20 mm lang; sutaral fissure
aderate to deep, nat exceedingly shallow (Figs. 431-440). Coosa River
in Chiltan, Coesa, Elmove, Shelby, St. Clair and Talladegz counties,
Allzah;unﬂHA_,.‘...,H,....H,,, .o Erkotoma excinum (Lead

Lateral radular feeth with broad, Bluntly rosnded ov cleaverdike median
asps; shel medium o small, subglobose, globosely or broadly conic, ar
vvate. Geaus Leproxy .

Lataral radular teeth with narrow, poisted, spade-shaper] or triangular
median cusps; shell targe to small, generally elongately or nmrowly conic,
hut several species are braadly coric, ovate or eylindrcal ... ... ... ... ...... 34

Shell with an elongated or shost spire, body whorl generally tapetiug and
usttatly without prominent sarface sculpture, althouph several spoctes have
spiral strine, carinac or sinall shoulder nodides; aperture broadly ovate, its
anterior nnd nearly always rounded

&G, prggdim G pyramidarngm 5. walkers

. excisum

IDENTIFICATION

KEYS

Shell with a very short spire and a nearly cylindrical body whorl \\jﬁh
relatively large bumps or nodules ou the shoulders; aperture pyrj.for::ni )
its anterior end pointed (Figs. 501,502}, Tennessee River and tributases
in Alabama and Tennessce, Subgenus Arhearnid ..o e e

....................... Leproxis (Athearnia) crassa (Haldeman)?*
10(9)  SheH generally thick and solid. Oliia and Alabama river drainages. Sish- y
genus Leptoxixss 5T oo e
Sheil commonly relatively thin. Ohia viver ;gind Atlantic drainages and .
White River, Arkansas, Subgenus Mudalfa™ ... oo i
11(10) Ohio river drainage, including the Tennessee, Cumberand, Duck and Elk .
...... 2
FVET dIMINAZES .« o oot e
FHHAEE © o o e e e 13
Alpbanmia river dIEiNAZE . . ..ot e
i E ii i -4872), Cumberland, Duck,
1) Base of adult shell without an umbilicus (_F|g§. 478‘ 4 ; ‘
B Ohte and Tenpessce rivers and gome of thelrdrainages . .. ... ... Leproxis praerosa {Say)

Basc of adilt shell with an wmbilicus (Fig. 528). g",ik,tf,leii ar;dxstone’s
i 3 in Ringgold CTreek ol the Cnmberland River ... ..o v e et
rivers, Tennesses, and in Hine Leproxis umbilicata (Wetherby)

13(11) Species inhabiting the Alabama River proper and very short distances ap ”
the Czhaba or Coosa mvers from theirmouths ... .o v

Species vonfined to tributarics of the Alabama RUVET ..o e 15
’ ate, loosely paucispiral (Fig, 4713} Alabamz ad Coosa .
M Gﬁx:ﬁiﬁ&%ﬁ:’ .O.O,ﬁ‘ ‘y' p .. p e . Leptoxiz picta (Conrad)

Operculum elongate, tightly paucispiral (Figs. 484-485). Alabama and

- e . s Th
Cahaba rivers and the Coose River and tributaries .. .. ... Leptoxiz taeninta {Conrad)
15(13) Specics confined to the Coosa River and its trbutaries ..o ovueenvriiee e 16
Species vonfined to the Cahabm and Black Warrior rvers and their tributaries . ... ... . 25
LR e e e e e 17
16¢15) SheH strongly HIate ... ... .o i
Shell smooth to spirally striate or weakly lirate, but not strongly lirate . ... ... ... 19

17¢18) Carinac may be well developed, but not highly accentunaied {F_igs. 484-486).
4 ad “shaba rivers angd the Coosa River and tributages .. ... ...
Aldoans and Cehebn Leptoxis taenigta (Conrad )’ s

L. (4] crasse 1. praerowa L. umbilicate L. picta L. taeniat
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Cartuae high, secentuaterd . oL 18
18(17) Shell relatively large (that of adults 15-22 mum in length), spite rather
depregsed, botdy whorl and aperture wide (Fig, 483). Coosa River,
Alabama . ... Leploxis showalieri (1eu)

Shell relatively sinall {that of adults 10-13 min in length), ligh-spired, bolly
whorl and aperture navrow. Coosa River, Alabama . .. .. .. ... Leptoxis lraia (Smith)??

19¢18)  Shell selatively loarge {tliat ol adults inere than 13 mmin lengtl) ... .. . ... .. 280
Shell relatively sinall {that of adults less than 12 mm inlength) ... .. ... ... ... 24
G019} Margin of operculnni relativaly smootly, withont repular serrations .. .. ..., ... .. 11
Mﬁ.lfzm ﬂg opereulunt serrated regularly either on the right or at the antedior
Mhase™ ...
...................................................... pie]
21z ()_pe{cnlum tightly paucispiral (Figs. 484-486). Alabuns and Cahabe rivers
and the Coosa River apd tributaries ... ... ... ... ... .. Leptoxir taeninta (Conrad)™
Opercalum lovsely pavcispival .. ... ... . 22
2 Shel surface witﬁh wi:%n.is spaced spiral steiae (incsed linesy, Cposa Riverin
Alabama and Gesigla, sud in Terzapin Creek, Cherokes County, Alabama . .. ...
................................................ Lepioxis formose (Leg)”
Shell surkace snooth {Fip. 468). Couss River, Alabama ... ... . Leptoxis clipeats {Sinith)
D20y

Right wnargin of operculun serratad regulerly, anterior nr “hasal” margin

sinesich (Figs. 471,472). Coosa River, Alabamna . . oo Leploxts foremand (Lea)

Right marginrof opereniim smooth, anterior or “hasal” nuargin serrated
regularly (Fig. 473). Covsa River, Alabama ... ... ... .. .. Lepraxss ligata {Antheny)

24019} Si(i‘v:”s of adults 8 mm or less in lengtly, with & nolicealsls spire (Fig. 487).
Tooss River, Alabama oL 0 0 L <ous e Leptoxis vithata {Lea)

Sivalls of aduits 10 mn ot moere in lengdh, spite greatly depressed (Fig. 475).

Cooss River, Adabama .. .. . ... ... .. co e Leproxis vecwdiola (Smith)

I3{15) Species confived (o the Caluaba River ... ... .. 26
,,,,,,,,,,,,,,,,,,,,,,,,,, 26

Species confined @ the Black Warring River

L. taeniate L. clipeata

F. forewtani L. ligaka Fovillaia

IDENTIFICATION KEYS

26(25) Shell witls depressed spire and subglobose bogdy whorl (Figs. 456,457). ‘
Cahaba Biver, Alabama, aud titbutarics ... o Leproxis ample {Anthony)

Sticll with elevated spire and clongated bady whorl (Figs. 46%,470), Cahaba
River and Buck Creek, Algbama ... ... vt Leptoxis compacts (Anthony)

27(25) Shell ovate, relatively large (that of adulfs more than 13 mm inlength) (Fig.

477y, Black Warrior River and Valley Creek, Alabama ..., Leptoxis plicara {Conrad)
Shell broadly conic, relatively small {{hat of adults less than 13 mm in leagth)
{Fig. 474). Black Warrior River, Alabama ... ... ... .. Lepeoxis malanoides (Conrad)
2R(10) tustreams ol the AAntE dralmage . . ... coo oo 29
In streams of tlhe Mississippi rivertdralnage ... - o 3G

29(28) Shell of adults medium, 13 or more mmin length, conunonly with one or
ceveral carinae (Figs. 489-497). New York to North Carolina . ... o0 cvn e s
............................... Leptoxis (Mudalia} carinala carinaia {Bruguitze)

Shelis of adults sinall, about 14 mn i length, elongately conic, without

carinas (Fig. 493). Hot Springs, Bath County, Virginta .........oovenn s
.................................. Lentoxis (Mudalia) carviata nicklinita (Lea)

20628) 1 streams of the Oldo riverdrainage . ... .. ..o e a1
11 the White River, Arkansas, and its North Frk, in Missouri; shell typi-

cally covered with thick whitish calcinm deposits (Flg. 488) . ... ... oo
.................................... Leptoxis (Mudafia) arkanzensis {Hinkley)

3130

)

Shell sinall (that of adults 8 mm o1 jess in length), periphery with & single
angulation or catina (Fig. 495). Tennessea River at Muscle Shoals,
ALEBAIE « oo e e oo e Lentaxis [Mudaliaf pinor (Hinkley)

Shell mertium in size (ihat of adults 10 mm or more in length), periphery
smonth or with one, two or three angulations or carinne ... ... 32

32¢31)  Shell rolatively large (that ol adults 15 mum or more in length), higlrspired,
ovately conic, nearly always without solor bands and carinae (Fig. 494).
Kanawha River and tributaries, West Virginia .. . .. Leptoxis {Mudalia) difatatz (Conrad)

Shall smaller (that of adults 16-13 10 1o length), ovately or giobosely
conic to subglobose, with or withpot eolor bandsand carinae .-« een e e 33

33(37)  Shell subglobose, generally with one to seveial caiinae, usually without
color bands (Figs. 496,497). Ohin River in western Ohio and northern
Kentncky and tributaries ... ... ..

... Leptoxis (Mudalia) trillneate {(Say}

L. Mo varingia L. M.} arkansensis L. (M.} dilarare L. (M.} rikaeata
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Sh::ﬂ subgiobose, without carinae, with spiral color bands {Figs. 498-500).
Upper Tennessee River and tributaries .. ......... ... Leptoxis (Mudalla) virgata (Lea)

34(83  Shell mediun (except for one large species, Litharda linat, éfbngatcty coni¢
subgjobosfc. ovate, or cylindrical, surface of most species scuiptured with'
obtuse spinas or prominent nodules {one species is smooth and several
nqdu(ate species have smooth forms); cotumetlar margin of the aparture
thickencd, meeting the anterior or “basal” tip with a chanre! or strong
angle {except for L. oborata and 1. geniculata pl‘ngui.r”); a catloused

thickening usually accurs on the parictal wall &t the posterior end of the
aperture. Genus Lithasia

.............................................. as
Shedl large to smail, narrowty or elongately conic, or cylindrical; surface

smooth, carinate, lirate, costate, or occasionatly with nodules; anterior

of hasal end of aperture either rounded and smooth or produced into a

shmn canai; columellar margin of the aperture and posterior parietal wall

without a thickening 36

35(34)  The most prom@ngnt spirai row of nodules or tubercies is along the shoulder
of the whorls (Figs. 503.5 I3). Ohio and Tennessee rivers and their tribu-

WLES Subgenus Lithsiq 9.5.7%

The most prominent spiral row of nodules, tubercles or spines is along or
near the me‘dian periphery of the whorls (Figs. $14-520). Ohio and
Tgnnes&ce rivers and their tributaries; Black and Spring rivers, Arkansas:
Big Hack River, Mississippi . ... .. .. .. ... .. . P Subgyenus Angirrema’®

36{34)  Anterior or “basal” enyi of aperture prolonged into a short canal, producing
an auger-shaped base to the shell {Figs. 521-527, 529-563). Mississippi
river and Great Lakes drainages, and through the Erie Canal into the basin
of the Hudson River ... .. ... . . . . . - ... Genus Pleurocera?®

Anlerior of "basal" end of aperture nol channeled oravugershaped .. ... ... ...

37
336 Eastern inrdi.“:tr‘ibulticn"l,east of the Continental Divide, occurring in dralnages
of the Mississippj River, the Gulf of Mexico, the Atlantis slope, the Greal
Lakes-St. Lawrence River or Hudson Bay (Figs. 328-428, 458-460) .. ... Genus Eltmin’?
West;m i distribution, west of the Continental Divide, oceurring in the
22;1”;38% of the Great Basin or the Pacific slope {Figs. 448-455 468,
LR e Genug Juga™®

£ 1 fivesrens
F (85} corpulentum J sificule

L. g geniculary L. (A }armigera Fc fitum

- Em om

IDENTIFICATION KEYS

FAMILY ACROLOXIDAE

The family Acroloxidae is mainly a Eurasian one of anciént takes (Baikal and Ohrid), sithough one
species, 4 croloxus lacustris {Linnaeus), is the common, widespread pond and lake lintpet of Europs.
One species occurs in North Americs, 4. coloradensis (Henderson), which has a spotty, probably
relic, distribution. It is know# from three localilles in the Rocky Mountains, ang from a few ponds
and lakes in northem Quebec and eestern Ontario.

Acrofoxus is pecubiar for a freshwater limpet because its body has a dextral organization (Fig.
T55a). The common freshwater limpets, members of the Ancylidae, are all sinistral (Fig. 755b).
The consequences of this right- and feft-handedness can be seen in the reduced and very simplified
patelliform shells of the two famities. In Acrofoxus the apex is inclined to the left, and in the Ancy-
lidae it is inclined to the right,

Acrolorur coloradensis has a small, depressed shell with a striate, projecting @pex {Fig. 564).
Shetls which reach 5 num in length are only about | mm high. The sheil surface is covered with deli
cate radiat striae and fine, regular growth lines.

A coloradensis & nutreltfl L. parelfoider L. ¥, klamathensis

FAMILY LYMNAEIDAE

The Lymnaeidae are world-wide in distribution, but their greatest diversity is found in Ihe north-
ern United States and central Canada. Their shells range in shape from the coiled, needte-fike 4 cella
haldemani (Blnney) (Fig. 565) to the uncoiled, limpet-shaped Lanx (Figa. 575-580, 633, 634) and
Fisirerola (Fig. 632). Those with coiled shetis are easily distinguished from the Physidee by their
dextral shells (the lone exception in the Lymnaeidae is the sinistral Preudisidora producta (Mighels),
which is restricted to Hawaii), No lymnaeids have planispirat shells, which immediately disttnguishes
them from the North American Plancrbldae. The patettiform Lancina¢, which cccur only in the
Pacific drainage region, can be distinguished from the Ancylidae by their much terger size and by
their anterior rather than posterior shell apex.

The tentacles of lymnaeids are broad, flat and triangular, rather than being long, thin and filamen-
1ous as in the Physidae, Planorbidae and Ancyiidae. Also, In contrast to the three lattet families, all
Lymnaeidae {ack a respiratory pseudobranch.

identification Key for the Lymnacidae

1 Shet} cap-shaped (ancyliform, impet-shaped), not coiled. Westerns North -
Amefica, in stream systems dreining inte the Pacific Ocean. Subfamily

Laneinae®™ 2
Shell colled. Common throughout North America. Subfamily Lymnaeinae ... ... ... 4
201)  Apexsubcentral. GenusLanr . ... . 3

Apex cloze to the anterior end (Fig. 632). Cotumbia river drainage .. .. ... .. ...
.............................................. Fisherola nuttaill {Hakteman)

3{2)  Entire shetl or atieast its apex ¢levated (Figs. 578.580, 633). Kiamathand
Sacramento rivers, California; Umpqus river system, Oregon .. .., . Subgenus Lane s.5.7%

Shell and apex depressed (Fig. $34). Subgenus Walkerole. Klamath system
in basin of Xlamath River, Oregon .. ... ... ... Lanx (Waikerolz) klamarhensis Hannjbat
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NORTH AMERICAN FRESHWATER SNAILS

Astalt shell with lazge, glabose body whorl, without spiral striations {Fig.
594}, Widely distsibuted, bat ol spotty eccurrenes ... ..., Radix auricularin (Linnaens)
Actalt shell with narrow or globose body whorl, but if globose, the shell is
well seulptured with nicroscopic spiral sledations ... ... .. L. 5
Shell attenvate, very narrow, alimost needle-like (Fig. 56%). Soutlemn
Ontario; north central United States to Vermonud: .. drells holdemani (Binney)
Shell thicker, not especially narrow . ..o .o L i
Shell sueciniform, Le., thin aud fragile, with a large, oval aperture and body
wherl, and small spire; sarface sculptured with microscopic, raised, spiral
periostracal threads (Fig, §93). Bastern North America generally ... ..., .. ...
O Preudosucrines colanella {Say)
Shell not S}xccinifcrm, ageriure may o may net be large and oval, but if so,
the stiell 3¢ not thin and fragile and is not scuiptored with microscopic,
raised, spirg} periestracal threads ... . L L 0L 7
Shell large, that of adults more than 35 mus i length ... ... ... ... .. 8
Shelt smaller, that of adalts less than 35 1 i length ... ... oo o i3
Shell with a refatively narrow body whod, Geuus Sragnicols, it parttH 7 13
Shell with 3 wider, expanded, elongately oval to globose body whorl ....... ... ©
Shell with a narrow, pointed spire. Genus Lyronagec®® .. . 10
Shelf with a relativaly whlerspive .. ... oL 12
Shell rinate, be, with 2 narrawly open winbilicus partially covered by the
thure of the columellur iy (Fig, 5903, Alaska andt northiwestern Canada ... .. ..
e P Lymnaea atkaeasis Dall
Shellfmperforate ..o 11

Shadl with a large, suiglobose bady whord (Fig. 597). Lake Superior,
nprthern Lake Huron, Wiseansin river amd Winnipeg 1iver drainages . .. .. ... ...

O, Lyemaea stagnalis sanctaemariqe Walker

Shell with an amnple but nat brewd sud subglohose hody whor (Fig. 591).
Thraughout mueh of Canada; in the northern Unitad States and seuth to

Calyrado in the Rocky Mauntains . ... ... ... .. . .. Lymnaea sragnalis appressa Say

E. auricularip A hahferami P oobunelia L. atkmensic

L. 3 appressa

IDENTIFICATION KEYS

12(%)  Sheil spire rather depressed,wwhorls shoulderett (Fig. 621). Lakes in Maine ... ...
............................................... Stagnicola nighelsi {Binney)

Shell spire more elongated, whorls riot shouldered (Fig. 586). Great Lakes
and 8t. Lawrenee river drainage area aud parts of the Canadian Interior
L2 Bulimwea megisoma (Say)

13{7,8) Adult shell inedium to large, generally mrore than 13 min (it occasionally
13 mm or less) in length; surface sculptured witht microscopic spiral stri-
ations; columellz usually with a welldeveloped twist or plait (Figs. 595-
631, Widely listribuited in North America ... .. ... ... .., Genus Stagrijcola®: 7

Adult shell small, generally less than 13 ymn (but oceasionally up ta t5 or
16 pum) inlengtly siural scalpture usaaily absent, very weak when present;
columells generally without a twist or plait, Genus Fessaria®' . ... ... ... ... 14

14013) ifateral teeth of the radula tricuspid (1., with thres prominent casps)®®.
Subpenus Fossmria S8t .. Lt e e 15

{The genus Fossariz eontaing the small lynnaeids, very few specimens of which have shells
more than 12 o1 13 mut in leugth, most being suafler. The spit striations of the shet}, ehar-
zeteriste of most other inembers of the family, are absent or poorly develuped. The colu-
mella is most ecommonly sueth, without a twist of plait.

The type speeies of Fossaria Is 1he Holarede (b inainly Burasian} B freencensdn (Mal-
Ie1y*!, Galbe Schrank 1803 is another came somctiines used fur the genus, especially in
Furope, but the type tpecies {Galha pusifle Schrank) on which the name is based i unidenti-
fisble (Pilsbry & Bequaert, 1927). Other synonyms are Simpyonia F.C, Baker 1911, prooe-
cupied by Simpsonio Rochebrune 1905, and Peewdogalba F.C. Baknn 1913, & replacement
name for Simpsunia Baker.

Some 40 species or supspeciss of North Amcriean fossarias have been named, bun the
rajority of these will prove 1o be synonyms. Hubendick (1951) recognized only three spe-
cies ("Lymngea™ buffmealdet, “L.7 cubeasis amt “L.7 menifls), bur that amount of “fump-
ing” seeins excessive, A definitive determinalion of the Fusraris spocies must await careful
and detatted biolagical/morphalo giealfeonchologicat studies |

Lateral teeth of the radula bicuapid (ie., with only two prommeat cusps)¥0.
Subgenas Bakeslymmien .. e 21

[The main distinguishing feaiwe of the subgenus Bakerifymanea it the bicuspid Jateral teeth
uf the radula, In voniras to the wicuspid lateral seoth of Foeserid satr. Also, the species of
Hukerilymnaes are mosdy mure globose and larger, snd frequently more glossy. Because of
their bicuspid faieral radular teeth, F.C. Baker (19280) grouped the bakerlymracss (as the
subgenus Masonia, preoccupied by Nasonis Ashmesd 1904) with Stagnicole. tiowever, they
are mure closely aited 10 Fosariz ]

1514} Adult shell (with zbout five whorls) very smail, less than 7 min in length
{Fig. 571). Widely distributed, absent {rom eastern Canada, most of New
England, and the Gulf and Soutl Atlantic states . ... ... .. .. Fossaria parsa (Lea)

Adult shelllarger, more than Binminlength ... ... . . o o 16

Y

)

5. mtighelsi B, megazoma S exths 8 neopaturtrs
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RICAN FRESHWATER SNALILS

NORTH AME

Shell thickeued, conunonly whitish: spire generally obtuse, bul it may be
elongated; whorls usually strongly shouldered, especially at the aperture
Hp: vuter apertural Hy Dallened. Tubabitan! of nortlera cold-water lakes
and streams (Flg. S68Y ..o Fossaria gathana (Say)

Siell generaliy relatively thin, bul it may be solid; spire slongate, whorls
not shouklered, or wilh only weak or moderale shoulders; outer apertaral
hp ralmded, sometines compressed, bt not Ratlened ..o oo o o L 17

Shell spire elongate and generally narrow, its lesgth noticeably larger than
fhe aperture length. Nurtherm, fram New Yark to Michigan and [owa;
stuthwestern: Yukeom and southern Adaska ... ... ... ... ... . .., .. .. I8

Shell spire braad tararrow, biit in shelts with narrow spires, Hie spire

tength is nol much greater than the aperture bength .. .00 .. o o0 L 20
Baody whint tamid, globular, apertare subcircular (eyvciostonraidy (Fig.

567). New York to Michigan .. ... ... ... .. ... Fugsaria cyctostoma (Walker)
Body whorl elongate-aval; aperture oval ... ... L L. T &
Fastern Morth Amertes, from New York to lewa(Fig. 5721 . .. Fosserta razewelliana (Woll)
Southweastermn Yukon aud southem Aluska (Fig, 583) ... Frissaita trencatilaz (Mijusr)“

Whorls regutarly [ncreasing in size, terminating in a lunuid, ovate body
whorl, whorls evenly panvex; spire broad, aperture avale, Eastern and
satrthessterns Uniterd S1ates in distribution (Fig. 5693 ... ... .. .. Fussaria heemilis {Say)

Wharls regularly or legniarly increasing in size, termingting in an clongate-
ovate, sometines narrpw body whorl, wharls convex Lo flattened; spire
braad to purrow; apertire elongate-oval, Widely distributed in Noyth
Auteriea, bul absent fram the soirtheastern United States {(Figs. 570,573+
STTY oo .. e Fustarla vbrissa (Say) group

{Bliells of the Fosswrda obrussa groap sre rather varisble, and aboud 1§ fomus have been de-
seribed a5 “uew” species. Bowever, there are probebly snly several species in this group, snd
these are vot defined by conslantly different sheil characters, Nantes that are it common
nre, in addilion 1o obrussa, are exigig Lea, modicelle Say, peninsidae Walker anid rustica Lea,
F.C. Baker {1928¢) characlerized these forms as follows:

rrivusse [Figs, S70, 575 .. one of ihe wost widely disiriftuted . .. [and] . . mosl
variable, of the Amertvan Lymnacas. .. Typically, obrusse may be known by its pointed
spite, contpressed hody whorl and elongated und sdrouldered apertuse, which is slso sirongly
effuse at the anceror end; the inner lip is appressed to 1lte body whort aliowt the middle of
e wperture. The shape af iite shell, of the aperiure and of 1le inner lip is quite differen:
frenm modicellz, the shell being larger and mote ejongated, the lasi wliorl not so conveX; the
aperture fs bonger and nasrower und inuch more effnse, besides fonning a distinel shoulder at
ils innction with the body whatl, tiee biner lip s more compressed in The ntiddie where i
joins the parterat wall o shells of the smne size, wodiceliz has five wherls, while obrussa
has Four winuls, in form 1he young obrussa sorewhat approsch medicellz. The shell is, typi-
eally, uch larger than modicella, serve and the other mesnbers of the fnenids growp.”

Foeyclostorma F. ntuncaruly £ humilis
F. gatbuna E tuzeweliiana F obrrsa

IDENTIFICATION KEYS

exigue [Fig. 5737 — ... appears qiliie separable front obrussa. The spire is uspaliy Lag
and the whorls fally rounded, the bady wherlmore v less compressed. the nostnotewarthy
feature appears tu be the very deep sulnre, which is almost channelled ir some speciniens,
causing the whorls to be turbanshaped. This feature fs present in the majorily of the speel-
meng examined. The aperture is alse more regulurly ovale thaur lu vrisse, and the inner lip
is peculiarly fattensd near the mnbilical region, piving vise to 2 pseudoplait, Sonte specinrens
resetnble modiceliz nrstior, bal in thal race the spire is acutely conical, the wlhorls regularly
increass in #ze, the body whort is not compressed I the midile, and the apericre is Toundly
ovale, while int exigiwr the spire 15 broadly turreted, 1lie whorls are more ar less disproportian-
ate in size and e bady whiol is very cylindrical.”

madiceifa Fig. 574] - .. closely related to the fuemilfs of the southeastern part of the
United States, differing n iis narrower shell and longer aperture, and mote or less inpsessed
inner lip where it joins the parietal wall. ... Ghruse Is larger and more elougated snd the
inner iip is nolably comptessed and bent inward al its juncrion witly the parietal wall.”

peninsvlar {Fig. 5761 - | differs from typical ebmasa in being more slenger, with a
longer, mole turreted spire, deeper sulnres and a mare aval aperiure. The body whor is
more eylimitical than in lhe typicet fonn {obrussa].™

rustfea Fig, S77] - . L appeats 10 be 2 modiicalion of the mudiceNs 1ype of sheli,
characierized principally hy ils long, very acuie Spire and ovete aperiure. lts kang, pointed
spire will distinguish it from any form of modicella. 1t is liable 1o he confunnded with forms
of exigua, but in tiral speetes the aperture is fange: and narrower and chined 10 be squarish,
while in rurffea it 12 more aeulely rounded at e exaremities, The spire in rustice s jonger
zad mors actile than b exigua, the spite whors being less inflated, Half-grown specimens of
ehriigsa are similar 1 getteral fonn, bl differ in the form of the aperlure, which is longer and
narrawer and fonns 4 distincl shoulder at the juncitan of the outer lip with the body whotl,
while in rustica this part of 1he lip ks gracefnlly curved. The apercure ls sometimes almosl
ronnd aud the gpire varies much in height. Rusiice is evidently minte nearly retatesd ta meodi-
cella than tn wbrists sud may be considared 2 variety of the fonner 7}

21014} Shelt ovate, dark amber in color, very highly polisted. Southwestern

AlSKE o o e Fossaria { Bakeritymmaea) perpoliva (alty

Shell globose, subglobose, ovale or conic, Lo, pale yellowish, lght to
dark brown or pearl gray in color, generally iederately glossy, bt may
BE QUEL e 2

22(21) Shell globose, thin and fragile, whorls rapidly expanding, producing a very

siall spire and an obese body whorl; umbilicus simall to perforate (Fig.
589). Sanoma County, Califormia - ... ..o o L e
. ... Fowaria { Bakerilymngea} rowomaensis (Hemphill {in Piisbry & Ferriss) 1906)52

Shell ovate to confe, umbilicus relatively Inrge to practically imperforate ... ... ... .. 3

23(27)  Adull shetl (wilh above five whoris) moderalely sinall to very sinall, less

than 1Gmnrinlength . . 24

Adalt shell lurger, nearly always more than 10 nun in length, generally 11-
13 mun {occasionally up fo 15 or 16 nun). Alsbama west to northern
Mexico and sotthern Caltfornia, novth to southern Canada from British
Columbia to Saskatchewan (Figs. 584386}

F exigua F inodicetls F. peninsuize . onutica F {8 sonmraensis
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{Shelis of the Fosmoris {Bakerilviannea] bulimoides group wre quite varizhle, and several fosnm
tave heen tecopnized as specics, subspecies or morphs. The tiesl kuown of these are cockarelit
Pildlay & Fatties and rechella Maldeman, Hibbard & Taylor (1960) believed cockereflf to be
specifically distinnt fronr bulintiides s.sti, and bufitoides’ subspecies techefle. Cockerelld
aud tephells, as well as nhfwrin wl perplesa, were considesed to he only “morphs™ of balf-
mowded by Clarke (1973, Taylor (1975) Lisks perplexa with Fosseriz sstr. Al of these taxa
mtust be stdied nawh mote thomughly biefure their exact fysiematic status can be detes-
mined. Descrined claracteristics of these fumns, along with thote of kendermnt and e
<aneverenssy, are piven below:

bulimenides [¥ig. S84] — “Bulimoides way he Gitingutshed from 1echellz and uther races
by its atsire regderly ouate shayie, kess glidise body-whor, more slongare-crate sperfure and
&y tie differant inanngr i which the inper Hip b5 appressed to the columelle regéon. Thege is
cuttsiderable variation in the nctundity of the whorls mnd i the leugtht and scutensss of the
spire. ‘The inner Hp alsa varies greatly, it some spechmens being rolted or folded over fto the
mthitical 1egion while i ofhers it is expawded, approaching the rechellz Tamm. Rulimoides
soutewhal recetiides crbensis, differing in i readdy closed mnbilieal chink, folded taner lip,
shozter and broarder spire and its ovate shell, The whotly of aubensts are alsu rounder and
atore distinetty shonldered thau are those of bufinoties (E.€. Baker, 1911a: 213),

aiberty - may be ... recogized by by elougatenvate eathing, strong spiral strta-
tion, and emoott, folded mner fin® {F. C. Baker, 19198 RELTEES

vockerelli {Ftg. 585] -~ “Shelt subgloluse, pale yellwihicomesus. ... Spire very shon,
fust whott and apertttre very large. Aperture shott-ovate, its length thees-Tilths to twivthirds
titet of the shell. Coluraetla hroadiy expanded, nol Tolded, Umbilieus large. ... This form
differs from L. bulimoides and [, reclelia by it mine gloliose shape and shorter spire. ..
Lo . seugmmaensis Hepphill {Flg. 580], from Sonome weitinty, California, approsches
sockersllf, but differs by the more rapidly expasting last wharl | narrower Hat colunelia axd
rarrower unthifictts, whiel s Iike that of typioal bulimoides™ (Pilskry & Ferviss, 1906: 167~
P63}

fendersond - “Gloliose, very thin and fragile; pediostracan light vellowish or Brownisl
Itern; . sphe very short, depressed. .. . The ondy Lytnueid likely to be comlnupded with
fundersont is sonomaensis, which differs i the form of the splire [higher] sud the inuer lip
{niat 1olled over as much]. ... The notline of the shetlis . rmore ovate than m serumtroie
s and the apertare is unt sxpanded™ {F. C. Baker, 1911a: 223, 224}, L yntnaca hendersant
Baker is within the range nf variation of S, ["Sragicols™} cockorelll as eonstdered here,
Two paralypes (LISNM STO386) are sinatter thay nsetal For & mvkereflt, hud can be matched
iy dots {mm Cotirade and elsewhere, They pruhahly weie exposed to acid water, for the
first oue v twa whorls have been etched: hence, ou the low spite of these shefe the effecs
ts that of o tramcate ol This s au etvizonmental, adventitious effect; the witnsts ate ot
‘coiferl i1 the smne plane’ as Baker Huptght” {Hinbard & Tayior, 1965: 97),

ftorplexa - . reserqldes Bl parvg and dallf. Mt appears to stamd midway between
these speits, bettig larger than dalif and smuile; 1han parve. Its brawe color of shell and aper.
ture, desp sutures, fine, repular Hoes of presvtit without spival lives, and its Hattered and witte
inner tip will distinguish it from refated species” (F.C. Haker & Hendersun, 1929 104)8,

fechelln {Fig. 588) - “Shell ohese, with acutely comic dpire, of Tive ur $ix convex whnyls;
patte: yellowish or Bght brown, finely stiiate anit wally malionrsd . bast whorl Yery vertrs
cose, mabiliens Iarge. Aperfure short-ovate, st ties-fifths the total leagth; basal lip ex-
panded, colmediar Wy browdly dated, withowt a fold, Cubentis has a more trimgular
aud Iess broadly develaped coluneliar expansivn” (Filsbry & Ferriss, 1906: 163, fed).

vadcouverensts — “Shell ditfering ot typical Sufinendes i s targer size, more uvate
amt widely expairded apersore, wider inpet fip whish is less triangular than e typical hupi-
wiwhidee, pud coarser studpture which is alrest fh-stiale 3¢ sqme specimens” {F.C. Baker,
19393 144} ]

Aduft sielt (with chatt fjve whorls) very small, less than 6 mm in length

F{R ] Aulirerides

PR P eockerelli F B tectelis

IDENTIFICATION KEYS

i 3 i tiern
eit miderajely smafl, 7 to % mm it fength (Fig. 587), §at1 R
Aﬂ :ﬂ:ejlgmftl::s {1 :(:rri Fizdda foTexas . ...... Fossaria { Bakeritybinaen) cebensis (Pleifter)

37 5 ‘ 5 i ¢ southern Alberta, westemn
23(24)  Shel pale brown. Suuthern Manitaba an outhent ! \
o region of the Great Lakes system, upper Mississipp drainage, and south

i ; i jzona (Fig 588 .. ... Lo .-
tn the Rocky Mountaiss 1o Ar : Foassaria { Buker(iymnaea) dutli (F.C. Baker)

Shell dark brown. Found sporadically in Washington, Californta, Montass,

Nevada ATEZOMA . ot v ettt et e e e a4
Htah, Nevada and At Fossaria { Bukerdymnaeal) budismoides fovm perpiexu (F. C. Baker)

A

(B cubensis FABI  prysy

Physells Physells (C.} Physells
skfrtneri ¢ pyring L integhr globosa

FAMILY PIHYSIDAE

The Physidas sre mainly a New World faaiily, with only a few s;:ccigs cccurTing i Eurasta and
Africa. i North America, the physids are readily recognized by a coxnbzzanon oflsevlnral charact}arii
Their tack of an operculurn distinguishes them from all of th? ?‘mf-sobranchm. Thalr ingh-sp:redf;le
separates their from the Planorbidae asndd Ancyiidae, and their sinistral (left cotled} shail marks them

as being different from the Lymuaeidae. R
in N%arth America, the Physidae are the nrost abundant and wide-spread of the freshwater gastro-

[ ' 3 36 species seetn ta be the most resistant to
ods, They may be found in st types of habifats, _a1_1d some species seemn : '
golhzrinn of all the freshwater mollnsks. n addition 1o being highly adaptable, the physids have
undergone considerable diversification, much af which is not clearly exhibited in their sitells. Many
of the specics are not easy to deutify on shell characters alnme.

{dentification Key for the Physidae®®

i Mantle edge digitate {with Nnger-dike projections) ... ... .. . o 2
Mantle edge withont digitatious; mantle edge may or may not be serraled ... ... 3
Y fgitati ik ; it .\ H spire rounded
{1y Digitatious ocour on beth sittes of the mantle; tip of she ) "
{i%'ms. 835637}, Canada sud northern United States . ... ... ... .. Genus Physa

Digifations ncour only on the parietal side of the mantle {Figs. 581, 532,
638-698). Widely distrihinted and caminon throughout North Amenica ... ... .,

3t} Mantle edge smootl; riantle does not extend beyoud the edge of the shell
apertiral B L. e e

Mantle edge serrated aud extemiing beyond the edge of the sjavail aperttral .
tip, parily overlapping the shell. Texuas. Genus Stenophpsa®” ... .. . o
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4f3)  Shell relatively small, fess than 16 mm in tength, Lo to light or dark tan
it color, usnally transtucent, seldam varimgated (Fig. 7013, Texas ... ... ...
e e . coo . Stenophysa marmoraia (Guilding)

Shed] relatively iarge, wp ta 30 mm or more br length, tan ta ehestnut
frowit it color, apague, conmoniy variegated (Fig. 70Z). Texas ... ... .. ...
e e e Stenophyia maugeriae (Grayv)

5(3)  SheH elongate, nearly spindleshaped; shell surlace glissy; spire long (Figs.
BRY. TR, Canada and northern Hnited States ... . ... Apdexa elosigata (Sny)’36

Shedl subglobose, glabitar; shell surface dull; spire very short {Fig. 698).
Utah Physella {Petrophysa) rivats (Pilsbry)

P
4
r

\\\\K“#;j,
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FAMILY PLANORBIDAE

The Planarbidae m North America range in size from minule to relatively large (e, from sbout
toom in dfameter to over 30 mum), but with few sxceptias their shells are all discoidal, t.e., coiled
inn cite plane. The aninmls wre ull sinistral, fe., coiled to the left or in a eounter-eloekivir inanner
aid fraring respiratory, excretory and reproductive gysisms terminating on the left side (Fig. 703)
Flowever, thetr shells do ot shways appear to be sinistral; those of many specied seem to be dextral,
Th trecause snch shells tip to the lelt side i ife and the type of spertural margin which develops

sach caser is correspondingly slamted. In shells tipped to the feft ;i suel a fashion, the lower side
tieft side) is the spire side and the vpper side (right side) is the umbilical side (Fig. 7043 Such dex-
taf-aprpearing shelis on a sinistral animal are tepmed “psendodextral” or "ultrasiuistral™.

A segondary gill (2 pseadoliraneh) is situated on the left side of the animal, near the meamo-
stamme amd in close proximity to the anus (Fig. 7033, The psendobranch aids the mantle cavity in
respiratio.,

A striking chargcterstic of nearly all planorbid snails is that the respiratory pigment of the blood
or hasmolymph 18 hapmaplobin, This gives 2 reddislt appearance to the animal, If the cefor is not
mtsked Ly medanin pigaents of the skin. Albing snails, and those with little pigment, appear bright
e, (The genus Dreparoirema apparently lacks red hacmotyniph.}

The Planorbidae sppear W be closely related to the Ancylidae, and some authors {e.g., Staraboga-
tav, 1970) huave combitel e two as a single family.

hLlentilication Key for the Planorbidae

I Shell small, that af adults less than & mm in dameter ... o o0 oL

Shell Iarger, thiat o adults more than 8 min: and 1p 1o ar more than 30 mm
P ALaminher © L e 23
1) Shell costaty (Fig. 7063 Canada zpd uorthern United States ... .. ... ... ..
....................................... Gyraubit (Armiger} orisia {Linnaeus)
Shellmalenstate . ... 3

N

H3

S{43

&5

T(5}

9(8}

10(9)

IDENTIFICATION KEYS

Shell minute, that of adults 2 mm or less in diameter. Coosa River,

ALADRIIA © v ottt s e e e e e e e e e 4
Shell targer, that of adults more than 2 mm in dlameter . ..o 8
Skell erepidutefonn m shape, e, nipet-tike with 2 small eoil at the apex o

(Fig. 7493, Coosa River, Alabama .. .v.. o Amphigyra alabarmensty Pilsbry
Shell planorboid. Genus NeoplanersisS® 8T L o 5
Shell umbilicate, columella dentate . ... ... . e [
Shell perforate, eolumellasmooth .o o 7
Shell periphery carinate, umbiicus narrow (Fig. 752). Coosa River,

ABDAIT « oo et e e e . Neoplarorbis carinatus Wakker
Sheil periphery obtusely angled, umbilicus wider (Fig. 754). Cooss River,

ARBAME . o s Neoplanorbis wnhilicarss Walker
Sheil spirally striate, periphery carinate {Fig. 750). CoosaRiver, Alabama ... ..

.............................................. Neoplanvrbis tantilius Pilstiry
Shell without spiral striae, periplery romnded (Fig. 7533 Coosa River,

AMDANA . oo e Weoplanorhis smithi Walker
Shelt very compressed, body whorl relatively flattened; aperlure or body

whor withont “tecth™ orlamellae . oo o 9
Shell higher, body whorl moderately high; inside aperture or body whotl

with “tasth” ortanetlae. Genus Planordnda. in part ... ... . ..o o 22
Shell either extremely flattened and molti-whorled or with numerous, low,

close-set spiral Bidges (frae). Florida, Texas and southern Arizons. Genns

DFSPHERGIPETRE 0 e e e e e 10
Sheil flattened, but not extremely so; nat mult-whetled; without spiral

BEEES (HIREY + o e e e 12
Shell extremely flattensd , niulti-whorled: withont spiral ridges (lirae}

SUbEanIs FrasSfordis .o o e e 11

Shell not extremely [lattened; with fewer, inore rapidly enlarging whosls;

sctilptored with numerous, iow frae. Subgenus Ansiflerdis. (Fig 710}

Sputhern Arizona and somthern Texas .. .. ... oL oo
Drepano frema { Aniitlorbis) aeruginosun: {(Morelet)

A. alabamensis N jenriiie D A.J seruginemam
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HI{0) Shell pmphery \tmng{y keeled (Fu; Ti1). Florda, Texas .. ... ..., ...
. Drepaaotrema {Fostuborhis) kermatoides (t1"Orbigny}

1312y Height of hody whorl relatively rapidly increasing toward the aperture
(Fig. "7} tlinois, Missouri and ATKARSES . . v o0 v vver o e
e Menetus (Mivcromenctus) sampsont (Sainpson)is 54, 55

Helghit of body whonl neari) eqlizl froin one side to the ather, Genos
Cryraies L. e 14

14013} Adnlt shells 4 to 7 s i diamneter, wariable, with the body wlorl not
evraly rounded or witll 2 peripheral keel or witl 4 hirsute peviostracum
or 1 malleated surface or with any emnbination of these leatures, ¥
Subgenus Fyrawdus s.s (Fig, 705}, Canada ;d nerthern United States
Trenn dMaine ta Virginia aind west 1o Idaho . ... ... ... .. Gyrawfus deflectus (Say)

Adult shells 3 to 5 mm in diameter, variable, with the body whorl evenly
rounded or with upper hiteral surtace siightly tiattennd; without u periph-
eraf keel or a hirsute perfostracum os malivated surfane ** Subgenas
Torguis ..o o E P 0

1S{141 Shel ralatively high €1"i;, ”‘08) Canada, North x’Jaks)ta and Wmcmmn

Slmi!rcIativelyﬁn!teutd".......,M,H.‘.‘,,H,.H......v,,,‘........... in

16013) Shell whitisl or vellawish, sen-transparent, eitrely arnearly planispiral,
appearing alniast the same {roin both sides, Characterstic of aquatic
habitats that are sabjeet te periadic drving®® (Fig. 707). Canada and
aorthem United States, south in the Rocky Mountains to New Mexico .
R Cryvraiag { Torguds) um:mvrrumu (Tﬂon}

Shell brownish, transhicent but not transparent, not planispiral but with
apieal and aminlical ; aspects clearly different. Characteristic of permanent
and ioceasionally) temporary squatic habitats®™ (Fig. 709). Widely tlis-

tribuited throughoat Narth America .. ..., . ........ Gyrauhss (Torplis) parvas (Say)
F7OIL) Shell wish earinate peviphery ... ... . 18
Shell with rounded, subangular o angular periphery . ... ... 20

T

s
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IDENTIFICATION KEYS

18(17) Western in distribution. Alaska south Io Alberta and sewthern Catifornia
(Flgs, T22,723) o Menzius cperadaris (Gould)?

Fouad east of the Rocky Mountaing . ... . L e 19

19{18) Relative hoight of body whor! rapidly lnereasing toward the aperture (Fig.

725). Ohio, Alabama ... ., . ... Menetus (Micromenenis} brogniariians (Leays? 5% 8%
Relative height of body whorl nearly equal from oue side to the other (Fig.
748), Widely distributed in North Aanerles ... ... ... Proeretis exacuous (Say)
2017y Relative hedght of body whorl rapidly increasing toweasd the aperture (Figs,
724, 726). Widely distributed in the eastern United States .. ... ... L.
,,,,,,,,,,,,,,,,,,,,,,,,,,,, Menetus {Micromenshes} dilaraies (Goulg)y® ¥ 54, 55
Relative height of body whorl nearly eqnal from one side to the other ............. 21
21020y Periphery of body whorl more or less angular or subanguisr (Figs, 722,723}
Alaska south to Alberta and southern California ... .. .. .. Meneius opereularls {Gould)

Periphery of body whorl rounded (Fig. 747). Widely distributed in Canada,
the western United States, and east to Oklahomng, Ohio aud New York .
................................... Prodneneius umbrflmzrh’m (C‘I‘:(:kerc‘li}ss 59

22(8}  Lantellae in last whorl prominent but net especially large; lower palatal
latinella relutively short and straight or only slightly curved (Figs. 74 1, 742).
Widely distributed in eastern North America .. .. .. Prlanorbula armigera armigera (Say)

Lanellae in tast whood espetially large; lower palatal lamella long, promni-
nently cwved (Flgs T43, 744) Alabamaand Flonda . ... ... ..............
S Planprbuta armigrra wheatley (Lea)®’

2301y Shell tliin, often rather fragile, body whorl relatively depressed . ... .. ..., ... ... 24
Shel thicker, usually rather solid, body who1l 1nay or may not be relatively

depressed, often higlt . ... oot 26

24(21) Southern in distribution (Floritla to Texas and Arizona). Genus Biomphalaria ... .. .. 25

Distribation northern and in the western mountains (Canada and Morth
Dakota, south to New Mexico in the Rocky Mountains) (Fig. 745) ... ... ... ..
............................................ Planorbaly campesiris (Dawson)

25{243 Shellinedium in size, that of adulty with five or more whorls larger than
15 mm in diameter (Fig. 7123 Tlonda ... .. ... .. .. ... Riomphalaria glabrata (Say)

Sheli sinall, that of adults with five or tore whorls less than 10 mm in diam-
ster (Fig, 713} Florida to Texas and Anzana .., .. Biamphaluria huvanensts (Pleiffer)

P 2. wheatleyi

P umbiticatelius

B. kavanensis

F exacuous o .
o o P canpestens

B. glabrata
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Body whorl contatuing lamellac or “teeth™ (Figs. 741, 742), Widely dis-

tributeit in eastens Worth America ... ... ... ... . Plancrbula armigera armigera (Say)
Body whort withuut lameliae or “teeth™ . ... 27
Shietl with few, rapidly increasing wierls; body wltort disproportionatsly

targe. Genus Vorticifex, subgenus Perapholvx % Western in distribution . ... ... ... 18
Shell with wore thun a few, often miany whotls, that do not increase espe-

crafly rapidly in size; body whurl not disproportionatefy large ... ... .. L. pas

Whaorl angular or subangalar around the conetive enlumellar asea (Fig. 751,
Lakes in Nevada and Califorda .. Vorteifex (Pavapholyx ) sofida (Dal8?

Wixf}rhm: angaular ot subangular arouud the hasal columellar area (Fig. 748).
Rivers aqd lakes in Californta and Oregon .. ... .. . Vorticifex {Parapholyx) effusa {Lea)

Shell spirs {left side) strongly inverted, with 2 mons or less Jeep conieal

depression; spite side of hody whorl with or wlthout it strong keel. Genus
Hrlisoma

.......................................................... 30
Shell spife (feft side) ot strongly inverted, with a shaliow depression, no

epression or exverted {rwsed above body whord); spire side of body

whorl roundetd or sugsler, Genus Plarorbefla ... .0 35
Sbell concave an both siles. Subgenus Helisoma ss. ... 31
Shell concave on the Jeft side, convex ou the right side. Western in distri-

bution. Sabgenus Carisifex .. ..o s
Shell sinaller, fess than 7 nua in diameter, wnbilical (bagsl, righl) side with

two Cheﬁtirlu‘? browls spirsl bands. isoluted tocalities in North Carolina

aud Lonistana ... L Hefisoma eucosminm { Bartsch )0
Sh‘cil 1a‘rgcr, adnits more than 7 nun in diateter, wabilicat {basal, fight}

side wiithonl spiral eolor beds .. oL 37
Shell with basal (right) carina vanousty developed, bt uot close to the

shoubler; transvesse sculptare moderate to fine {Fig. 714). Widety

distribnted iv most ol North Armerica ... Hebsoma ancepr ancvps {Menke)®?

Shelf wi:hlhbsal {rght} carina very accentuated and at uwr close to the lower

lu_zsﬂE peripheral angle: transverse seulpture coarse. Lake Superior and

Albany, Attawapiskat and Winnipeg river systents, Omtardo ... ... ...
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, Helisoma anceps ravalense (Walken)S0

Foa armigers V. (F) effuse H.a anceps

33030)

34(33)

35029y

36035}

IT(36)

38135

39038)

4035}

&

IDENTIFICATION KEYS

Widely distnibuted and guite variable (Figs. 720, 721). California, tdaho,
Nevada, Oregon and Utah . ... ... Helison (Carinifex) newberryi newherrvi {Lea

}5[

Restricted to either Jackson Lake, Wyoming, br Eagle Lake, Califomia ... ... .. ... 34

Shelt smaller (rhat of adults less than 17 mm in diameter), buff or fan in
color (Figs. 716, T17). Jackson Lake, Wyoming ........ ... ... .. .. ... ..
R ... Hreiisoma { Conifex) newberryt jucksorense Henderson

Shell larger {that of adults np to 13.5 mm in dismeter), white or horn in

color (Figs. 718,719}, Fagle Lake, California . ... ... ... ... ... ...

.............................. Helisoma { Caririfex) newborryd oceidenialn Hanua
Body whort at shell eperture campanulate (Hared). Subgenus Plancrbella L LT
Body whorl at shell aperiure straight, not campanidate ... 38
Shetl spire (eft side) conically raised above body whorl (Fig, 729). Howe

Take, Michigan . ... .. e Planaorbelia sudtivalvis {Case)
Shell spire (left side) either slightly inverted, flat or obtusely raised abuve

oy WO . L e s 37
Shell spire (left side) slightly inveried, flat or very slightly raised above the

body whaorl {Fig. 728). Widely distributed in northern United States and

Canadt ... Planorbella campanulata campentdata (Say)
Shell spire (left side) abiusely raised above body whorl, Nodliwestern

Oniaro . . ..o e Pianorbelia campanuiate colling {F.C. Baker)
Sheli surface usually dull, nsualy rough in texture, with raised tramsverse

thread-Hike strine. Widely distributed in North Ameriecs. Subgenus

Plerosomad 39
Shell surface usually giossy, relatively smooth, without raised transverse

thread-like striae {Figs. 738-740). Florida. Subgenus Semvnofina® ... ... ... .. .. 48
Species of westertt Norkh Amenica .. . e s 40
Species of ventral and eastern North America .. ... ... .. L 42
Shell spall, speciniens with four whorls about 10> nm in ntajor diaweter.

Suutheastern Oregon and northwestern Utah ... oo o o oo o oo

.................................. Plancrbella { Pierososne) oregonensis (Tryon)

Shell larger, adults 15-30 it in njor diangeter ©. . . L 41%*

H.{C}n newberryi Z multivolvis

P o. campunidatg
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4140} Greatest height of adults exceeding 12 mim; greatest width of shell less
than twice the greatest height (Figs. 730, 733}, Widely distributed in
western North America ... Planorbella { Plerosomal ammon {Gould) group??

Greatest height of adults 1012 1nin; greatest width of shell generslly more
than twige the greatest height (Fig. 734). Widely distributed in western
North Amegica .. ... ... ... Planorbelia {Fierosomal trivofvis suberenafa (Carpentery®3

42{39)  Carinae or strong angutations present on the outer edges of both the rght
{urnbilical} and left (spire) side of the body whortof theshett ... ... ... .. ... ... 43

Carinae absent, although a rather strong angulation may be present on the
upper snrface of the body whort of the spire ... .. ... . . 44

43(47)  Shells larger, those of adnits ruwre than 18 nun in greatest diameter; spire
may be flat or sunken into a howldike depression ... .. .. L L o L L 44

Shells smaller, thase of adnltsless than 18 mm in greatest diameter; spire fat,
not invertes or sunken into o bowl-like depression (Fig. T37) Mickigan,
nerihern ingis and Wisconsin oo Planorbella (Plerosoma) truncata (Mites)

4443} Carinae cord-lfie, strong and acutely angled; body whorl flat or concave
abaxially, Nerthern Minnesota ..., ... o0 oo
................... Planorbelia ( Pierosomal corpudenta vermiliviensis (F.C. Baken)®*

.................................................. 45
4544} Upper snrface of shell almost entirely flat; maximom height at aperture

tdmm or more; rvatio of greater height o preater diameter more than

0.75 i many specimens. Headwaters of Rainy River system, western

Ontaric ... ... ... Planorbella (Pierotama) corpulenta whiteaves (F.C. Baker)™

Body whort higher than penuitimate whorl, causing spire to be sunken;
maximinn height at aperture less than 14 mm, rstio of greater beight 1o
greater diameter less than §.75. Westarn Ontarto, Minnesota and Manitoba . ... . .
.......... Ceeee o Planwrbela {Pierosomald corpulenia corpulenta {Say S

46042} Shell height up to 24 mn or more; sarface glossy, growth lines fine {Fig.
7323, Lower Cupe Fear River, North Carolina .. ... ... . .. . .. ...,
. e . Planorbella (Piervsoma) inugnifica (Pilsbry}

Shell snore compiessed, less than 16 nun in hetght; surface dull, growth

lines pranounced . 477
47040 Drverted portion of shell spire relatively wide, concavely smoothesided and

bowl-dike [Fig. 731}, Canadian Interior Basin and vurthern United States

fram Massechisetts west to Minnesota . . Planerbetla ( Pigrosoma) pilsbryi €F.C. Bakery®®

S

PP pwonon
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Inverted portion of shell spire narrower, generally not smooth-sided or
bowltike (Figs. 734, 736). Found throughout North America ... ... ..., i
................................... Plancrbella { Fierosamal trivofvis (Say)® %7

48(38) Shelt either planate, with an inverted spire, or physoid, ie., with an _e‘-’ertcd.
raised spire; physoid individuals wider, usually more widely nbilicate
and generatly with the anterior aperture wmargin pratrnding more than the
postertor shell margin {when viewed from the spire end) (Figs. 738, 739, -
785}, Northern to southern Flonda . ... .. Planorbelia (Seminoling duryt (Wetherby)

Shelt ghysoid onty, narrower, usually tmore narrowly umbilicate and
generally with the postertor aperture margin protruding more than the
anterior shelt margin (when viewed from the spire end) (Figs, 740, 785}
Southern Florda .. .. 0o FPlanorbella {Seminolinal sealaris (Jay)

P (5.} scataris

P} rrivotis (5. duryt

FAMILY ANCYLIDAE

The Ancyhdae are another of the gastropod families with a world-wide distribution. In North
America, they all have sinall cap-shaped (patelliform, aneyliform, limpet-shaped} shells in which the
apices are on the rght side, or tilted toward the right (Fig. 753b}, Among freshwater impets, such
& shelt hasbeen derived from ancestors with sinisirally coiled shells, and in the Ancylidas the arrange-
ment of the body morphology is always sinistral, Le,, the “gift"” (pseudobranch}, and the pulmonary,
reproductive and excretory openings are all on the animal’s left side. The two other North Ameri-
can frestiwaler snail families with ynembers having patelliform shells, the Acroloxidae and the Lyin-
naeidae (Lancinae), are dextral in organization.

The Ancylidse seem to be closely related to the Planorbidae, but they differ from the latter in
one conspicuous way:  all ancylids have haemoeyanin ag their blood pignment rather than haetno-
globin {(which gives the planorbids their red body color). Within the Ancylidae, the North Awnerican
genus Rhodacmea is most closely related to the Eurasian and Noith African genus Aneyfus,

Ainong the ancylbid subfamilies, the Ferrissinae have the widest distribution, both naturally and
artiliciatly.  Pond species seem to be eastly transported through human activities; riverine species
are less tolerant.

Identification Key lor the Ancylidae®®

1 Shell elevated, apax in midline, tinged with pink or red inside and out,
radially striate, with a notch-shaped depresston evident in nnworn spec-
mans. Apertural lip broad and flat. Radular teeth in rows abont 30
microns apart, with promiinent inner cusps {(Fig. 786H %%, Penis simptle,
without a flagetlum, In rivers in the southeastern states. Genus Rhodacmea ... ... 2

Shell elevated or depressed, apex in wnilline or to the rght, the same color
as the rest of the shell, finely radially strigte or smooth, Aperturat lip
arched or flat, hroad or narrow, Radular teethin rows about 6-10 microns
apart, without prominent inner eusps (Fig. 786)1°%, Penis with or with-
ont a flagethun. Widely distributed in running or standing water. .. ... .. ... ... 4
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Sheil more or less ribbed with strong radiating lines extending from the
apex to the apertaral lip (Figs. 757,759 ... .. .. ... . ... RAandacmee filose (Conzad)

Shell stiontl, by neasly sa

Shell inoderately elevaied, apex asually conspicuous i aliler specimens.
Posterior stape strafult or slghtly eoncave, apterior sitape straight or
slightly canvex (Figs, 758,760 ... . .. ... ....... ... Rhodaemen hinkleyl {Walker)

Sheil very elevated ) apex usually aroded in older apecimens. Posterior
slope straight or slightly convex, anterjor stope elearly eanvex (Fig.
TR e Ritedaemen viattor {Authony)

Sneil usnally elevated, but varlabile. Apex with {ine radial striae, often
eroded i olber specimens. Aperture naprow o hroadly ovate, entirely
ppen of witl ¢ horizontal shetf-like septuin closing the nosterior past.
Paeudabieanich af ane lobe, flat. Pents witha flagellam. Widely distribated
iy streams and standing water. Geans Ferrissia

Shell vsually depressed. Apex smooth, with na trace of radial striae,
Aperture avate ta subeirenlar, always open. Pents with or without 2
flagethau, Pseadabranch of two lobes, the lower of which iy elaborately
fokled. In standing water, principally in castern states and south

Sheell thin, fragile, very mach depressed, aften 3 glossy red-braw color.
Apex lairly praminent as a roanded bnmp hr the fight posterior quadrant,
Length of sheli ta shent § mim {(Fig. 766). In streams in southern Alabania ..., .
.............................................. Fercissia moneill Walker

Shell nivt a3 abave, vsually mare elevided, color variable from straw-yellow
to dark gray. Apex nirominent to abiuse, in the midline br to the right.
Length froin 2 to 10 min. Widely distributed {0 vartous habitats ... ... . .. ... .. Qa

Shell robual, ' 7w Tang, elevated, apertare elliptical. Apex in midhne
or stightly to the right; antertor slope convex, posterior stope gently con-
cave, lateral slopes approxinaiely straight. Caleareous materfal often
thick inside the shell (Figs. 761, 7673 Muny populations are smaller,
especially those west of the Rocky Mountains, Widely distribnted in
North Ameriea hn rivers amd streams ... oL Ferriviia rivelariy (Say)

Shelt maul as abave; habitar in standing eeater

Shell large. elevated, very aarrow, length tn % mm. Apex obtoge, i the
wetdline; posterior slope {tat or gemily concave; lateral stapes straight or
faintly concave. Agertural Hip often arched. Canada and adiacent states,

on vegetation in lakes .. ... .. ... ... ... Feerisia pasafletas (Haldeman)

Shellin standing water, bt ned asaleve ... .. .. ... ... .. ... .. .......... &

N

#. filosa K. Anekleye R efarior

£ rivularis

8T
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Shell depressed or moderately elevated, less than 4 mn loug, rarely exceeding
3.5 mmm, with or without g shelfdike septirn aeross the posterior part of the
aperture. When non-septate, the aperture is distincetly oval, wider anteriosly.
When soptate, the shell is evenly elliptical. Secondary growth may be
present (Figs. 764, 765). Widely distributed In eastern United States in
ditches and other smail bodiss of standing water, often temporary, angd
usually SEEgnant ... L. ..o Ferrissia fragilis {Tryon)

Shell to 6 nim long, ustaily depressed; aperture clearly oval, wider anteriotly,
septim never present. Apex stbacnte, often far in the right posterior
quadrant, Anterior and left slopes convex, postetior and right slopes con-
cave (Fig. 768). Widely distributed, reported from Arkansas, Michigan
and southern California on vegetation and debrisinponds .. ... ... ... ...
.......................................... Ferrissia walker {Pllshbry & Ferriss}

Apex subacute, distinctly eceentrie, to the right of the midline (Figs, 762,
T69Y, Penis with a jong glandular flagellum terminating in a bulbous tip,
preputium without pigment. Tentastes colodess. In southern Florida,
and perhaps Texas, incanals, ete. ... ... ... Hebetanoylus excentricus (Morelet)

Apex very obtnse, almost in the midline of the ghell. Penis without a
flagellum; preputium lecked with pigment spots. Tentacles with a
central core of black pigment. Priucipally east of the Mississippd in ponds
and river backwaters; occastonally in streams in south-central states,
Genas Laghapex ... o e e e s 10

Shetl ovate, smooth or with fine raised riblets usually on the anterior
stope (Figs. 763, 771). Widely distributed in eastern North America
in still water on submerged vegetation or debds, typically in the tack-
water areasof Aversarinlekes. .. ..o e Laevapex fuscus {Adams)

Shell subcireular, smooth, often encrusted with dark matenial (Fig. 770).
In slowly flowing streams, south-central and eastern states . ... .. ..o
............................................. Laevapex diaphanus {(Haldeman)

F. fragifis B owalkert I exrentrivus
L. digphanus




VI GENERIC SYNONYMY

Acroluxus, Keep 1887 = misspelling of Acroloxis Beck 1837, (“Aeroluxus Nurtalli, Hald.” in Keep
(1887) = Fisherola nuttalli (Haldeman 1841).) ' o

Alleghenya Clench & Boss 1967 = Mudalie Haldermnan |840.

Amarula Sowerby 1842 = Thigra Roding 1798,

Amblostoma Rafinesque (in Binney) 1865 = dmbloxis Rafinesque 1818, which is an unidentifiable
name. Both names have the same type species, /1. eburnea Rafinesque (in Binney) 1865,

Ambloxis Rafingsque 1818 = an unidentifiable name; occasionally mentioned as possibly being the
sante as Campelosna Rafinesque 1819,

Amblyxus Rafinesque 1831 = Thigra Réding 1798,

Ameria D@}E 1870, preoccupied = Seminalinag Pilsbry 1934,

;impui!amx Lapmrck 1799 = Piiz Rbding 1798, a genus of Alrica and Asia. In the earlier literature,
species of Pumacea were erroneously asstaned to the genus Ampruligria,

Ampullarius Montfort 1810 = Pomacen Perry 1810

Anaplocarnus 133l 1895 = Mudafia Haldeman 1840,

Arculose S}a‘xy 1821 = Leptoxis Rafinesque 1819

Ancularus Say 1825 = emendation of Anculosa Say 182} = Leptoxis Rafinesque 1819,

.iinrﬂt«ézﬁ; Say’ Herrmannsen 1846 = emendation of Anculosa Say 1821 = Leptoxis Rafinesque

Ancylus Milller 1774 = # genus p{ the Palaearctic and Ethjopian regions. In the eadier literature
many or most ancylid species of the Western Hemisphere, as well as the patelliform Lyinnam‘:
dae, were erroneously assigned to the genus Ancylus.

Apellz "Mighels' Anthony 1843 = Gyrotoma Shuttlewortls 1845, Apelia is an invalid name based on
air unknown spectes.

Aphelin = "Mighels” Anthony® Hannibal 1912 = misspelling of Apelle Mi ! ] =
Gyrotoma Shuttleworth 1845, ! ; pefle "Mighels” Anthony 1843 =

Annigerus Ciessin 1884 = Biomphalariz Preston 1910, See Opinion 733 £1965] of the International
Commission on Zoological Nomenclature.
Australorlis Piisbry 1934 = Biomphalaria Preston 1950,
Bithinia Gray 1824 = Rithynia Leach {in Abel) 1818.
Bovilling Dall 1924 = Orygocerar Brusina 1882,
Bulimnaea Haldeman’ Hubendick 1957 = misspelling of Bulimnea Haldeman 1841
gu;mzu"a Dall 1885 = Bithynia Leach (in Abel} 1818, '
witrnes Scopolt 1777, suppressed by the Intemnational Commissi i i
) Op:’ni‘(’)n 475, 1957 = Bithynia I,gach (in Abel) lSi&C‘mmISSIOH on Foclogical Nomenclature,
Aulftus Miiller 1781 = a planorbid genus of Africa, the Mediterranean region, the Middle East, and
some of the Indian Ocean islands. In the earlier literature, it was occasior;ally used erronec;usly
o §Gri'frnn1:;1bers o]{ the Physidae, including North American Aplexa,
riivirella Moquin-Tandon 1856 = a Furopean genus: it is 9 in N i
By thinia MacGilliviay 1843 = Bithymia Lezch ('51 Abél) l?.:l?t known o occur in North America
Calling Hannibal 1912 = Viviparus Montfort 1810,
Carnifex Keep 1893 = misspelling of Carinifex W5, Binney 1865,
Ceratodes Guilding 1828 = Murisq Gray 1824,
Ceriphasia Swainson 1840 = Pleurocera Rafinesque 1818.
Chilpeyclus Gill 1863 = Pomatiopsis Tryon 1867,
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Cincpina Hibnes 1810 = Velvary Miller 1774,

Cockliopm Stimpson 1865 = a genus of Panama; not found in North America {see Morrizon, 1946).

Conchylim Cuvier 1816 = Pomacea Perry 1830,

Costelly Meek 1876 = Costatella Dall 1870,

Cyclemiy Rafinesque 1819, undeterminable = 7 Fiviparns Montiort [810.

Cyclostoma Lamarck 1799 = Epitonier Riding 1798, 2 marine snail; Cyelastoma Drapamaud
1801 = Pomatins Studer 1789, ¢ land snail. Some North American freshwater truncaieloid
snails have previousiy becn erroneously assigned this generic name.

Dentutns ‘Beck’ Gray 1847 = Planorbula Haldeman 1840,

Discus Haldeman 1840, preoccupied = Planorbuly Haldeman 1840,

Ellipstomma Rafinesque 1818 = an unidentifiable name.

Euarnnicolr Csosse & Fischer 189] = Amnfcola Gould & Haldeinan 1840,

furveacton lea 1864 = Lithasiz Haldeman 1840.

GGatha Schrank 1803 = a nowmen dubiien, based on an unidentifiable species {Galba pusilla Schrank
1803). In the past, Galba has heen used unfortunately sometimes in place of Fossarig or Stag-
nicole,

Giottella Gray 1847 = Angitrema Hakleman 1841,

Goniohasis Lea 1862 = Elimiz 1. & A. Adains 1854, The type species of Gunithasis is Goniobasis
oscidara Lea 1862, selected by Hannibal {1912), which he said is the same as Melania olivula
Conrad 1834, However, Goodrich (1936, 1941¢) considered Lea's osculata to be a synonym
of Melutia ["Goniobasis’) alabamensis Lea 1861 and Conrad’s olivida to be a distinet species.
Both belong to the genus Elimig.

Gundlachia Pfeiffer 1849, type G. ancyliformis Pleiffer 1849, by monotypy = a growth variant of
Ancylus havanensis Pleiffer 1839, which is a synenym of Ancylus radiatus Guilding 1829 {fide
Harry & Hubendick, 1964}, Not known to occcur in the continental U.5.A. or Canada, Septate
ancylids of North America {nocth of Mexico) are referable to the genus Ferrissia,

Habhlemania Clessin 1880, preoccupied = Ferrissfe Walker 1903,

Haldemania Tryon 1862 = Lioplax Troschel 1856,

Haldenmting Dall 1905 = Planorbule Haldeman 1840,

Helicosooig Agassiz 1 846 = Hefisorma Swainson 1840,

Hydrobia Hartmann 1821 = a genus of Europe; it does not occur in Nortii Amercan {resls svaters,
In the earlter literature, many speciss of freshwater truncatelloid snails of the Western Hemi-
sphere were assigned erronecusly to this genus.

Hydrognoma Gistel 1848 = Thigra Rading 1798,

Hypspgyra Lindholin 1927 = Planorbellz Haldeman 1842,

Fricorm: Dall 1924 = Orpgoceras Brusina 1882,

Ineiticornu Dall 1924 = Orygoceras Brusina 1882,

Kinegidifla Hanntbal 1912 = Ferrissia Walker 1903,

Laphrustoma Rafinesque 1815, nomen nudwm = Neriting Lamarck 1816,

Lecythanconcha Annmandaie 1920 = Cipangopaluding Hannibal 19172,

Leptolimnes Swainson 1840, type species Buceinum glabra Miiller 1774 = a European species.

Limnaea Blainville 1824 = Lymnges Lamarck 1799,

Limenea Link 1807 = Lympaea Lamarck 1799

Livtneus Draparmaud 1801 = Lyminges Lamarck 1799,

Limnophysa Fitzinger 1833 = Stagnicola Leach {in Jeffreys) 1830,

Lithoglyphus Vartman 1821 = a Furopean genus, possibly congeneric with the North American
Fluminicola Stimpson 1865 (see note 10, p. 269},

Lithoparches Cistel 1848 = Thigra Roding 1798,

Luiefla tlaldeman 1840 = Bitiynia Leach (in Abel) 1818,

Lympaeus Cuvier 1817 = Lymnaea Lamarck 1799,

Lymneus Brard 1810 = Lymnaes Lamarck 1799,

Lymuula Rafinesque 1819 = Lysmuzea Lamarck | 799.
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Lymunins Ralinesque {in Binney} 1865 = Ambloxis Rafinesque 1818, which is an unidentifiable
aatme. Both names have the same type species, A, elwrnea Rafinesque (in Binney) 1865,

Lymews Montfort 1810 = Lymnara Lamarck 1799,

Lythaasin ‘Lea” H. & A. Admug 1854 = spelling variation of Lithasia Haldeman 1840,

Macrolimen Lea 1862 = Elimia H. & A. Adams 1854,

Mepara H. & A, Adams 1854 = dngitrema Haldeman 1841

Megastraphe Walker 1918 = misspelling of Megasystropha Les 1864,

Megasrsirotha Lea 1864 = Carlnifex Binney 1865, See Opinion 432 {19536] of the International
Commission on Zoological Nomenclature.

Melacantha Swainson 1840 = Thiara Roding 1 798,

Melafirsus Swainson 1840 = fo Lea 1831,

Melania Lamarck 1799 = Thiare Réding 1798,

Melprdia Rafinesgue 1815 = Mefania Lamarck 1799 = Thiara Roding | 798,

Melantho Bowdich 1822 = Campeloma Rafinesque 1819,

Melas Montfort 1810 = Thierg Roding 1798,

Melasrma B, & A Adams 1854 = Elimig H. & A. Adams 1854,

Melatama Anthony 1843 {not Melaroma Swainson 1843 = Gyrotoma Shuttleworth 1845,

Melgtoma Swainson 1840 = a marine group.

Megesehiza Lea 1864 = Angivrena Haldenan 1841,

Meseshiza Lea 1876 = spelling error of Meseschiza = Angitrema Haldeman 1841,

MNasorda F.C. Baker 1928, precceupied = Bakerilymnaca Wevrauch 1964,

Natta Leach (in Turton} 1831 = dplexa Fleming 1820,

Mawilur Linnaeus 1758 = g tetrabranch cephalopod. Used Yor Gyrustlus { Armiger} orista {Linnaeus
1738 in the original species description.

Nerite Linnaeus {758 = » marine genus, not found n North American fresh waters.

Nitneris Ho & AL Adwms 1854 = Mudalis Haldeman 1840,

Cmphemis Rafinesque 1819, undeterminable = ? Viviparus Montfort 1810,

Omphiseole Rafinesque 1819 = an unidentifisble name,

Gxyrremg Rafinesgque 1819 = pamen dubium,

Pakndestring Orbigny 1839 = Hydrobie Hartinann 1821, 4 genus of Europe; it does not ceeur in
North American lresh waters, In the earlier literature, many species ol freshwater snails of the
Western Henisphere were listed under both of these generic names,

Paluding Lamarck {in Férussac) 1812 = Viviparus Montfort 1810,

Faradines Dall 1924 = Vorticifex Meek (in Dally 1870,

Fhrpatomenetis Tavior 1960 = 7 Promengrys F.C. Baker 1935,

FPhygsing Rafinesque 1815 = Physw Draparnaud 1801,

Physodon Haldeman 1843 = Physella Haldeman 1843,

Flangriing Haldeman 1842 = Biomphalaria Preston 1910, See Opinion 735 [1965] of the Inter
aztional Commissian on Zoological Momenclature.

Flarrarbis Miiller 1774 = a genos of the Palaearctic and Ethiopian regions. In the eariier literature,
many or most planorbid species of the Western Henusphere were assigned erroneously to the
gerts Planorbis,

Flaporbading Martens 1899, preoccutpied = Planorbula Haldeman 1840,

Plewrovalvata Haas 1939 = Valvare Miller 1774, .

Papgrhnlyrodea Lindholm 1927 = Puraphiolyx Hanna 1927,

Pompholyx Lea 1856, preoccupied = Parapholyx Hanna 1922

Pormus H. & A. Adams 1856 = Pomacea Ferry 1810,

Patamppyrgus Stimpson 1865 = a New Zealand genus; £ jenkinsi (Smith} has been intreduced to
and is widely distributed in Britaln and Europe, but as vet no species of Potamopyraus is known
to vocur in North America. North American species previously referred to Potamopyrgus
are now assigued 10 other genera.

Frovdogallie ¥ O Baker 1913 = Fossaria Westerlund 1885,
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Pyrgula Cristofori & Fan 1832 = & genus of Hurope; it does not ocour in North_Arner‘i(;zm .fresh

" " waters. In earfier literature, some species of North American truncatelioid snails were assigned
errenscusly to this genus.

Rhodocephala Walker 1917 = Rhodacmea Walker 1917, ) Neritini

Scapie ‘Klein' Morch 1852 = ¥itsa Mbrch 1857, the North American subgenus of freshwater Nerltiuia.

Sehizochilus Lea 1853 = Gyrotoma Shuttleworth 1845,

Schizostoma Lea 1843, preoccupied = Gyrotoma Shuttieworth 1845, o ‘

Segmenting Fleming 1817 a genus of the Palaparctic region. In the earlier literature, species of

" Planorbuiz sometimes erroneously were agsigned to the genus Segmienting. ‘

Simpsoniz F.C. Raker 1911, preoccupled = Pseudogalba F.C. Baker 1913 = Fogsaria Westerlund
1885,

Spirodon ‘Anthony” Tryon 1873 = Mudalia Ha}dema‘n 1840.

Srirapsonia Clessin 1878, preoceupied = Fonrigens Pilsbry 1933,

Strepoima Rafinesque ms, Haldeman 1863 = Plenrocers Rafinesgue 2_8_1&

Taphing N, & A Adums 1835 = Biomphalarie Preston 1910, See QOpinion 735 {19651 of the Inter-
natianal Commission on Zoological Nomenclature.

Telescopella Gray 1847 = Pleyrocera Rafinesque 1818,

Thomsonia Ancey 1886, preoccupied = Seminolina Pilsbry 1934,

Tiara Herrmannsen | 849, preodcupled = Thiuraz Roding 1798,

Troplding 11. & A. Adams 1854 = Valvate Miller 1774,

Trypanostorma Lea 1862 = Pleurocera Rafinesque 1818,

Tyiotoma ‘Haldeman® Fischer 885 = emendation for Tulotoma Haldeman 1840,

Vancleavia B.C. Baker 1930 = Probythincila Tlhiele 1928.

Vellerea Haldeman 1841 = spelling variation of Velletiz Gray (in Turton} 1840 = Acroloxus Beck
1837, UAnevius { Velletea) nuttailii Haldeman 1841 = Fisherola nusialil {faldeman 1841).3

Vivipara Sowerby 1813 = Fiviparus Montfort 1810.

Viviparella Rafinesque 1815 = Viviparns Montfort 1810.




VI, SUPPLEMENTAL NOTES*

t .
\'Thlc.ngme ;\l‘er?tfd‘ae: hias been credited consistently to Rafinesque {1815).
Neritinia [=Neritinidae] {“Les Méritine™. In this famidy hie listed two subfamilies and a number of generc names

f\zhzd; teludet Neririne and Nerite (btth wnder “Famille. Neritinia™), Bat, since Neritinidae is 4 nomen obfining it
sectns Liest 10 use the better kriown nanse Neritidae, ’

Howaver, the family nanie he vsed was

2

“The following figures ure by John 1. Tottephan: Figs. 2 :

) ) 2  bigs. Z1-80, t25, 128.142, 188, 189, 191-200, 222.234. 249.
::Q .59@.3?5»308, 315244, 355-3(:7, 391414, 4258.457, 468527, 550-572, 581.702, 705-714: 716-724‘ 72;
‘utl,' 759763, Many Qf he other figures are by rhe author. Additionally, varipus Dlustrations were taken!fmm
published souzces, and in each case credit is given in the legends beneath the figures. Figs. 83-106, 109.124, 201

208218, 220, 221, 247, 260, 267267, 269, 275, 274, 27878 : 3 i i 3 iversi
o Flotida Pross. 07, <%, 275, 274, 278381 and 284 are used with permission of the University

Shelis of the genus Tuloroma are unique among North
Aalerican Viviparidae by their usual nodular appearance, a p @
:u:;: by their oblique apertures with concave margins (Fig. ; L
T8I} '

Ouly one species of Tilommma is recognized here, 7
magnifice (Conrad), slthaugh a second species, 71 angulata
(Lea), is oveasionally mcognized, as well s a third, 7.
cososaensit (Lea). A fourth species has heen named T
bi.*ciwnic’xﬁm (Lea), but it & clearly » synonyn: of 7. I:?’;JJ,"“
Mfica. Acearding to Uoodrich U844b), 70 coosaensis iz
te smunth, vpstream form; 7 angidata 15 transitfonal
betwenn it and the tyberculate T magnifice. Although
museum collections 7. wigidara seems to intergrade com-
pletely with T magnifica, the relationslip between the
two nominal species may not be so sinple. Pafterson
(1965) found T sngmdate to have one pair of chromo-
suaves more than Pollister & Pollister (1940, 1943 re-
parted for T neagnifica. '

FIG. 783, Viviparid shelts. Tulotoma is on the efl. a=
the colutneliar axis; b = the plane of e aperture,

4 .
Cicg:ch (1962a: 277-280) listed 49 names for Campeioma, 34 of which he considered a3 synonyms of the 14

he did pot synonym.jze (one species listed (Paluding lusmecosa Anthony 1860} is not a viviparid, but a plcum::;']:ia}s
;\thgugh not climing for them the status of species (o1 stibspecies), the names Clench did m;t fynonymize weré
srevisthinon FLOC, Bz%kar 1928, crasside Rafinesque 1§19, decarmpi ‘Curtier Binney 1863, decisa Say 1816, anilis
.:\(mhcall‘y 1860, Moridense Call 1886, geniculy Conrad 1834, gibha Currier 1867, integre S,ay 1821 Iémum ‘\)iattlox
‘1‘ 340, 1!{{:(1 Anthony 1860, milest Lea 1863, regularis Tea 1841 and ranmerm Mattox 1940, Clarke (‘1973‘ 22‘0) g0t~
s:darfed Car.v-:pj?,’vnm Iepgzj?z and 0 tanren [to] differ from C decisurs and O integrurn bf trivdal chara:cters or(:l
They ::gre/ccv_t’mniy not distipet speches but are sunply sightly aberrant populations of & integrum (aud prohabiy cff
& ety Puther, Clarke Goc. eit) suggested that O integrum, as well as C. rffesd, are the same as C decisym

5o . o
The name Poheding integra Say 1811 has been applied commonly to 4 vivipard {as Compeloma integrum (Say

-
The commenty in this secrion tefer to the supersoript nnetbers Jocated at various places in the text
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1821)) znd to a hydrobioid (a8 Cincinmasia integra {Say 1821)). The shell length given by Say (“leagth % inch™) is
undoubtedly a typographical error {2 for 1% inch), since in his deseription Say compared integra to [Campeloma)
dectsur (ef. Say, 1821; Binney, 1865d; F.C. Baker, 1928¢; Clarke, 1973). “dmnicola fntegra (Say)” of authors is
Cieinngtin cincinnariensss (Anthony).

Svanatta (1935) distinguished Lioplax pilsbryt chocrawhatchensis *“from the typical form [L. pilrbryi Walker] by be-
ing smaller, but with similar sculpture. 1 is about the size of L. subcarinata Say, but is without the two spiral angles
on the last whor. 1t is smaller than £, 5, oceidentalis Pils. L. cydostorhatiformis Lea is narrower and smoother™

Tor Lioplax subcarinate and L. sulculosa, Clench & Turmer (1935: 10 said, *This eastern species [L. subcaringta] of
Lioplax is exceedingly close in its relationship to L. sulenlose Menke, the western form. Their characters differ madn-
Iy in degree. The shells of L. subcarinate Say are usually somewhat thinner and are proportionately a lttle more
stenuate. 1t appears also that fioplax subcaringfa Say on the average is sornewhat smaller, though selected examptes
of the largest specitiens of buth species are about equal in size. n addilion, the umbilical opening of L. sifewfos
is ntach larger.”

EProbyfﬁaineHa Tacustris (F.C, Baker) has gone under the name emargingra Kilster 1852 (Fefuding), but the latter
apparently was based on the name Lyminaeus [Stagnicola} emarginatus Say 1821 (a lymnaeid), even though Kiister
described and figured a hydrebioid species. Klister's hydrobiold species did not receive a valid name until F.C, Baker
{1928c}) described the subspecies lacustris, Morrson (1947b) designated Probythinelia lacusiris limafodens Morrison
1947 as type species of Probythinelle Thicle 1928.

9Acc0ra§hlg to Mordson (1940a), Sotmarogyrs irpont Pilsbry & F.C. Baker 1977 and 5. wirgirefens {Walker 19043
should be trnsferred to Clappia,

mAccording 1o Pilsbry (1934b), there is no difference in the shell between the American genus Fluminjeols Stimp-
son 1865 and the Butopean Lithoglyphus Hartrnan 1821 {type species: Paludine naticoides C. Pleiffer 1828], the
distinction between the two genera “being in the form of the verge.” Pilsbry saw *no advaniage In recognizing Litho-
glvpinis in America, sinee it8 presence does not seem demonstrable” [at that time]. Taylor {19668,b) combined the
two genera, mentioning having examined the varge in most American species, bitt as yet none of the anatornical data
have been publisked. Until it i shown conclusively that the Buropesn and American species are indeed congenere,
it would seetn best to retain the well-known American name, Fluminicola,

Mg ¢ Baker (1928¢), H.B. Baker (1964) and La Rocque {1968} placed Say’s (1829) Melaniz infegra in the genus
Somarogyrus.

L g marogyrus virginicis Walker is placed in the subgenus Walkerilla following Thompson (1969).

BRvng*ulops:‘s lfetscned (Waiker), P ozarkensis Hinkley, P sealuriformis {Wolf} and P wobdaskensis Hinkley may be.
leng to the genus Marstonie (Thompson, 1977}

¥ Marsrania fustriva {Pilshry 1890) 18 used liere in the expectztion that the Intentational Commission on Zeological
Nomendature will rule favorably on 11.B. Baker’s (1960c) petition tt suppress Say’s {1821) Paluding lustrica, Dther-
wige, Ammieola lustrica Pilsbry 1890 is preocenpied by Aminicola lustrice (Say 1821}, should the latter (actually a
roinen dubinm) be considered a member of the genus Amricole.

5 gumnicote Gowld & Haldeman, 25 listed in Haldemen (1840, p. 3 and on inside back cover), has as its type species
(by subsequent designation by Haldeman, 1840) Paluding luseica Say 1821, Gould (184 1a} gave the first detailed
reseription of the genus and of the species Amricola porata (Say 1821), and mentioned as tncluded In the genus
Faluding limosa Say 1817 and Patuding fustrica Say 1821, aithough the latter species was considered as only doubt-
fully befonging to Ameicolz (1. B. Baker, 1960c). Later, Haldeman (1845) accepted Amnizolz as described by Gould
(1841} (not as listed by Haldemnan (1840)), placed the previous “demnicola lustrica™ Haldeman (not of Say) in the
synonymy of 4rnicole (rnose (Say) and recognized Amnivola tustrica (Say) as a distinct species ““closely allied to
A, lepidaria [Fomatiopsis lapidariz {Say 18174, ol which it may possibly be the young.™ A year later, Hermmannsen
(1846} destgnated Say’s (1821) Paluding poratz as type species for Amnicolz Gould 1841, apparently being unaware
of Haldeman's (1840) earlier introduction of drnicola and designation of Paluding lustrica Say as its type species.
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Since 1846, dmaicolr has been used alrmost entirely as though 4. porata {Say) were its type species, although, in
Fact, Al fusttica, which is a nomien dubln (3nd a somen obiitum as well, according to H.B. Brker (1964}, is the
validly designated type species. Unfortunately, the type specimen of Say’s Paiudis lustrica has been lost. To end
the nomencistoral controversy which surrvumis Amnicola, H.B, Baker {1960¢) requested that the Internationsl Com-
migston on Zoclogiesl Nomestclature use its plenary powers to suppress the specific name Paluding fustrice Say 1821,
and t place Amnicols Gould & Haldeman 1840, with Palucting porate Say 182 as its type species, on the Official
List of Generic MNamtes in Zoology.  (The Commission hus not yet made a decision vn this request.) Subsequently,
Ciorke {1973) seleciad a “neotype” for Poludhe lustrica Say, which is also the same specimen H, B. Baker (1964 des-
ignated a8 the fectotype of Amaieokr walker Plishry 1898, In niy 1978 ouiline, I followed that system. Although
sneh a procedure would pravide a belated identity for “dmnicoly fustrica (Say)” (Le., it then would be the same as
A. walker?), appazently A, walkerf actually belongs to the subgenus Lyogyruy Gifl 1863 faee Thompson, 1968), not
tu Amicolz 53, a5 it has been perceived for some 136 years. Thus, Lyogyrus would begome a jundor subjective syn-
onyin of Azvucols ss. and would contain the group of A. walkerifpupoilea, and the group of 4. porate/limosa
would be left without s subgeneric name (uniess the Buropean Marstonivpsis should be shown to be congeneric),
Therefore, it seems best to retadn the customary concept of Amnicola {with Patuding poraty Say 1821 as type spe-
vies} in hope that e Interuational Caenmission on Zoological Nomenclature will adopt H.B. Baker's (1960} pro-
pusal. F.G. Thoinpson, whe has done the most intensive recent work on North American Hydroblidse {Thonmson,
1968, 196Y, 1977, 1979 hes written (1974} in support of Baker's proposat.

Yipmg reproductive anatomy has not been described, to my konowledge, of wldrichi Call & Reeclier (and its sitbspe-
cles}, bakeriang Pilsbry, clarkel Plisbry, deciss Haldeman, srissourfensis Pilsbry and proserping Hubricht, so their

placeinent in the genus Amnicole is presumptive. Subsequent studies may elter the generic placement of these
specics,

Terom drift debris of the Guadalupe River near New Braunfels, Texw, Pitsbry & Ferriss {1906) named "“Valvate™
pricrg and Y Valvata™ micrg pugex, mentioning that they night prove to be “ampicoloid”” spails comparable to Horatia
Bourguignat or Deudebardiclla Bocttger in the Palaearctic fauns. Pilsbry {1916d) referred wmiers and nugax to the
subgenus Hmeffenia of the penus Horatin. Bole (197G) raised Huuffenia to the status of an independent genus, al-
though stil close to Horgzie. Taylor {1975} placed wifcra in the genus HaufFenia and nugax in the genus Horaria.
Hubricht {19400) reported finding specitnens of “Horazie' m an artesian well at the U.S. fish hatchery at San Marcos,
Texas, and m a subterranean strean iy Manitou Cave, near Fort Payne, Alabama,

® Fonitigens binaeyana {=obsusa Lea 1841 {(Paluding), preaccupied by Palinding vbruse Troschel 1837) may prove to
be a synonyn of Fortigeny nicklinang (Lea 1838),

8- ; : e . ! . t . .
M Fonsigens webetl may be extinet. “Fortigens weber was deserbied a3 a recent species from a ‘bone’ specimen
from West Lake, Everglades Natiopal Park. This species does not occur in the region at present, although shells of
thig species are common in Pliocene read fill near the lake™ {Thowpson, 1968 12).

2 Hubricht [1960) believes that Pomariopsis hinkteyi Pilsbry is only a wet habitat forn of P, lapidaria {Say).

zi{*‘failr.:wing H.B. Baker {1963}, 1 {1978, 1979) previously ntilized the family name Paludornidae Gif) 1871 instead
of rhe recently comumonly used Pleuroceridae Fischer 1885, the previously commouly used Strepomatidas 1faide-
sman 1863 (based on an invalid manuscript name of Raflngsque), or Pachychilidse Troschel 1857 (“OF the § familial
names pror 1o Pleuroceridas Fischer, 1883, all spparently are ‘noming obiita’ except Paludominae Gill, 1871, which
wag wsed by Pilsbry as late as £956™). 1In spite of its ilegal or at least questionable nomenclatural status, Starcbogatov
(15793 used Pachychilidae Troschei, with Ceriphasiidae Gill 1863 and Pletiroceridae Fischer Hsted as synonynus, for
wll the North American pleurocerids {Elimia, Gyrotoma, 1o, Juga, Mudalia, Pleurceera, ete.). The family name Pachy-
chifidue s based on the Middle American Pachychilys. Starobogatov restiicied the Paludemidas to Afro-Asian genera,
O the other hand, Morrson {1954} placed the Asiatic Paludomus with the pleurocerids.

However, i spite of the above nomenclatitral activity, thers are 35 yet no really solid bases for adequately compar-
ing Mlesrocera and ite alties with Paludomns and its refated taxa or Pechyohilyy ad s relatives. Untid the necessary
romparative studies have been completed and evaluated, perhaps it is best ty retain the family nane Pleuroceridae.

B eritical rovision of the pieurocerids has aot vet been made. The generic groups used Here are based on classics]
shefl characters, even though it is realized that these characters mostly seem to intergrade at one peint or another,

H
i
H
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Amimal characteristics of value in pleurocerid systematics are currently so incompletely knnwr that they cannot be
used to precisely characterize biological generic groups or to assign the great majority of species to deflnite nomenela
tural generic groups. Fleurocera is used as though P. acute were its type species, in the expectation that the Im‘ema-
tional Commission on Zoological Nomenclature will adopt the long-standing petition to preserve this ugage, The iden-
tily of Elfipsroma gibbosa Rafinesque 1818 is too doubtfut to give nomentlaturat validity to Elipstoma Rafinesque
1818,

23 plimia F. & A, Adams 1854 (type species Melaniz acuracarinata Lea 1841 = Melania clavaeformis Lea 1841) is
used in place of its better known synonym {Foniobasis Lea 1862 {type specics Gonivbasis osculata Loz 1862). )

The classification in the genus £lfmis presented here, and the distribution of the various recognized species and
subspecies, is that of Goodrich {19304, 1936, 19394, e, 19404, 1941a,b,¢, 1942b, 19444, 1945, 1950). No atlenpt
s been made to assess the taxonomic validity of the species and subspecies,

B Etimia perstriata decampi {Lea} is “possibly only an aberrant form™ (Goodrich, 1940d: 16).

B Geniobasts {=Flimia) pilsbryi Goodrich 15 a replacement name for Melanic (=Elimia} showalteri Lea 1361, which
is not Lithasiz (=Eiimiay showaiteri Lea 1860,

B anadrich {i941c: 20) said that Elimix ampls (Anthony) “may simply be an enlarged and conkc phase of the [E.}
cluara of the transition zone.”

¥ Goodrich (19444; 44) thought that Elinig ormate (Lea) is probably a hybrid of £. gerhardti {Lea) and £. caelatura
{Conrad}.

By genus Gyrotome is now undoubtedly extinet, due to the biological destruction of the Coosa River. Goodyich
¢1924a) recognized 13 species in the genus, which he placed into five species groups. However, later {19444d: 46,47y
Goodrich was less certain zhbout this arrangement. “In a study of this genus in 1924 with the unexampled . H. Smith
coliections ss 2 basis, the shape and depth of the sutural fissure were rolied upon for differentiation smong the spe-
cies. The writer is not so sure, after twenty years, that the thirteen species then recognized by this standard are actu-
ally good species. For one thing, the range of the whole genus is only about one hundred and twenty miles of river.
The habitats are shoals and reefs over which the curzents are heavy. Iu all the forms, the operculum is [arge, thick
and lestherly, the spiral lines nearly obsolete, The radulac, too, are alike. Considering how greatly a given species of
Gonjohasis may vary, and a member of Pleurocers more so, #t is reasonable to suppose that vasiation in yrofoma,
including its fissure, may be grester than was supposed in 1924, But in the absente of better information on the sub-
ject, the species are listed here as they were then recognized.”
Ir gemeral, | have disregarded the depth of the sutural fissure as a taxononde character in Gyrotoma. Of the 13
species recognized by Goodrich, | have jncluded six tn the key: G, exclsum {Lea), G. lewisi {Len}, G, pagodu_m {Lea),
&, pumilum (Lex), 5. pyramidatent Shuttleworth and G. welkert Smith. Gyrotoma hendersont Smith, which has a
shallow fissure, it placcd in the synonymy of G. pumiium {Les), which has a decp fissure. Girrotora alabainensis
{Lea), G. amphon (Anthouy), G. cariniferum {Anthony), G. incisum (Lea), G. laciniatum {Lex) and G. spillnani
{Lea} are piaced in the synonymy of G. excisum (Lea). Grrotoms excisim have deep sutural fissures, as do G, ala-
bamnensis, G. cordifferom and G. laciniatum, Gyrotoma amplum, G. incisum and . spillmani have shallow fissures.
These nominal species, here placed in synonyry, are lustrated in Figs. 435-440, 445,
iistribatious (ail in the Coosa River basin of Alabamna) given by Goodrich (1944d) for Gyromwma gpecies are as
follows:
G. alzbamensis, Peckerwood Shoals, Talladega County, to Duncan's Riffie, Chilton County;
G. amphin, Talladegs to Coosa County;
G. cariniferum, confined to a reef at Fort William Shaals, Talladega County, In swift water;
. exeisrt, Three 1siand Shoals, Talladega County, to Wetumpka;

G. hendersoni, Fort Wiktiarm Shoals only:

G, incisurn, Weduska Shoals 1o Wetumpka;

G, laciniatior:, Fort William Shoats to Wetumpla;

G

i

g

, fewisf, confined to two shoals of Talladega County;
. pagodwn, a lower dver form; The Bar, Chilton County, to Wetumpka, Elmore County;
G. pwnilten, Wednska Shoals, Shelby County, to Wetimpka;
G. pyramidarum, Ten [sland Shogls, 5t. Clair Conaty, to the mouth of Yeliowleaf Creek, Shelhy County (“the
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first of the genus 1o appear in the dver’™;
G spillrni, knewn only from two shoals of Tatladega County;
. walkeri, Wednska Shoals 10 Butting Ram Shoals, Coosa County,  range of only a few miles.

rht

‘"}T)isplaeiug the well-described am! well-known Gyrotormg Shuitleworth 18435 by the obscure anu! long fergotten
“dpelia Mighels’ Anthony 1843" (e5., see Tusner, 1946; Clench, 195%9a; Davis, 1977} would cenainly be an injis-
tice. Apeifs entered the litersiure in a sentence in a published (1843} letter from 1,G. Authany as follows. *§ have,
within two moths past, received one species of this genus [“Melnzome Sweinson”™] from Dr. Mighels, of Porttand,
Maine, undes the name of *dpells scissera’.™ 1o 1860, after mjecting Melztoma as pertaining tv a North Amerjcan
restowater suail, Amiiony stated, “lu 1841 or 1842, Dr. LW, Mighels sent me specimens of one species under the
masie ol Apells seissura; b Ris peneric naine was never published, and his species, if not identical with any which
Mr. Lea afrerwards deseribed seems to have been overlooked and forgatten.” Anthony then adopted Shuttleworth’s
nune Gyroroma, which has been he recognized name (with the exceptions of the use of Lea's preoccupied Sehizo-
stoma, and of Tumser's, Clenel’s apd Dhavis’ use of Apeile) for the past 118 years. Apella scissare was and is sult
bruth a nomen reuthien snd s nower Jubum,

Wy Ruvialic (Say} is the largest of the North American Fleuroceridae. 3t varies in shell form from the smooth Jhuvi-
wlis deseribesl by Say (1825), to spinnse forms such as spinosa Lea and turrits Anthony, C.C. Adams (1915) treated
admirably 1he monotypic genus fo and its geographic variation. He recognized 14 races o1 population forms of /.
fuvials: angitremyides C.C. Adams, breviz Amhony, cidichensis C.C. Adasus, fluvialis Say, Joudanensis C.C. Adams,
ivitnngusis C.0. Adams, nolichuckyensts C.C. Adams, pewlonsis C.C. Adams, powetlensis C.C, Adams, recta Reeve,
spinosz Les, rueta Ambony’ Y, unakensis C.C. Adams anid verrucose Reeve, Several of these {orms are iihssirated
vn p. P33 {from Tryon, 1873b}.

3 Ly . .
In fuvialis form ferrite Amhony was reported (Clench, 1928) in the Lirtle River, bui this “purported finding has
mit been verifisd” (Goudrich, 19404d).

32Lf—’£’¥011’s s5. of the Alabama river drainsge is a variable group. Goodrah's {1922) imonograph of them was one of
tijs earliest publicatious on the Plenmncetilae. I it, clear-eut differences betsveen most of the recognized taxa are
not clearly exprossed. Later (1941h, 1944d), Goodrich revised slightly his earlier concepts regirding a foew of the
species, but it would seern that he siill recognized too wany taxa. However, the Alabama Leptaxts, mostly confined
to the Coosa river drainuge, are undoubtedly now largely extinet, due to degradation of theis habitats.

k3
'ji:(ngI;J)rL? firata may be vnly 8 forn vf L. showalteri (Goodrich, 19444d),

1 suell characiers, especlaily the nodulose shonlders, Leproxis crusse seems closer 1o Lithasiz 5.5., and that is where
1 placﬂezll it inmy 1979 Hst (Burck, 1979). However, i this manua) L. crassa is placed with Leproxis on radular char-
acters {cf. Gooldrich, 193ts, 19321). Leptoxis oragse and ©is form anthonyi conimonly have been assigned to the
genus Furpegelon on the betief that anthoys was its 1ype species. However, a3 pointed out by Morrison (19713,
Meville (1885) wesiymated Goniobusis umbonata Lea 1564 (=Anculosq {Lithasia) geniculnta Haldenssn 1840, fide
Coodrich (19404}, Mordson (1971)) as the type species of Fwryeaelon, which makes Euryeaelon a synonym of
Livhaste. Morrison (1971) proposed Athearnia Qype sprcies Ancudoss anthoryi Redfietd 1854) as 4 replecement
name, and this taxon is used bere as one of the three subgenera of Leptoxis.

) Alshongh Leptoxis crassa anthonyi is given in the list of species (p. 160} as though it were 2 subspecies uf . crasse,
ILmay notaleserve such nomenclatural status. Leptoxts crassa 5.5, is probably only s localized race or form {ist mueh,
he same sense a3 those of Jo, ¢f. C.C. Adams, 1915) of a much larger complex which custoinarily has gone under
the numenclaturally junior nane aathonyi. In L. crasse, the lumpiness of the showlders is strngly emphasized, be-
comintg sirong, well-developed tubercles. In L. anthonyd, the spire<s generally noi so depressed as in crussa, and the

shoulder is often absen: or nol prominent and is commonly smonth or with only slight undulasions. In both forms,
ihe lower columells 1erminates in a flange.

33 o
On shell characters, Lithesia obovats would seem to belang more naturally to the Elimiz/Pleurscera grovp, and

L. gonicularg pinguis to Lepioxis {Mudalia). However, these 1wo species are placed with Lithasie because of their
radular characiers.

*Melutoma Swainson 1840 s nol the same as Malriong Anthooty 1843 (Gray, 1847, Anthony, 1860),
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Porhe varjability seen in Lithasiz salebrosz (Conrad} would seem to inchule L, geniesdata (Haldeman}, Goodsdch
(19404} separated the 1wo, but (in 1941{) remarked that “the distinciion between genfculaiz of the Climberland
River system and salebrosg of that of the Tennessee River is chiefly that the latier commonly hag two or runre rows
of nodules.” Specimens of safebrasa with but a sinple row of nodules do occur, but are not commmon. These have
the concliological characiers of genfculata. Several specitneas ol the single lot labelled “Lithasia salebrose™ from the
“lower Cumberland River, Tennessce™ in the Museum of Zoology collections {UMMZ 132477) liave only 2 hinl of a
second row of nodules, The oher specimens in this tot have only asingle row at the shoulder of the whorls. Basl
cally, they are L. geniculata.

Davis (1974) treated Lithasis selebrosa and L. geniculuta us separate species, and listed the distgbution of “fo”
salebrosa as 1he Cumberand River and Caney Fork, and the Duck and Tennessee rivers. Goodrich (19404} did not
include the middle and upper Cumberland River, Caney Fork or the Duck River in the distribution of [. salebrosa;
tie reported L. gemicuiata in these streams. According 10 Davis {1974), “The one population found i the Duck River
is not pure selebrose as given in Fig. 43 by Tryon (1873). Two individuals were found in a population of over 200
snalls where specimens reflected genetic mixiures of genioulata, fuligihese, genlendara x fitlighiosa, fullginosa x dur-
roniang, Pure sefebrosg is probably extinet.”

Accordiag to Tryon (1873b}, “Generally but one row of tubercles is developed on this species {L. geniculatal,
but occasionaily a second and less prominent row is visible, The whods are more shouldered, and the tubercies larger
and less numerous than in L, safebrosg, Conrad. |, , Mr. Lea considers genicudata to be the same ay salebross.”

Curiougly, some specimens of Lithasia salebrosa seem little difierent from L. verrucosa {Rafinesque). Further, L.
salebrosy subglobosa (Lea) and some specimens of [, geniculaza differ but litile from Leproxis (Athearnia} crassa
(Hatdeman}, the latier also a species of the Teuncssee river drainage. [Because of this close simitarity, 1 (1979 previ-
ously Included Athearnia in the synonyiny of Lithasie.] The essential conchotogical difference separating Leproxis
{Arhearnia) crassa from the Zivhasia salebrosa-geniculztz comnplex is the flange ol the lower columellar lip of the
aperture, perhaps a character of dubious generic value.

Davis (1974) treated pinguis Lez and fuliginose Lea as headwaters and staall rdvers forms respectively of genfou-
laty, Gowdrich (18344, 19411} also discussed variatiou I this complex of races and fonns. “Lithasia genfculata and
salebrosa each has upstream or side-siream forms, dininguished by sn elongation of the spire and an alteration of
propottions of altitude to diameter, together with the curious characteristic of & developnient of nodulous seulpture,
when thai exists, a1 the periphery of the shell and not at the shoulder” (Goodrch, 19416,

3 The classification in the gerus Plewrocers presened here, and the distribution of the various vecognized species and
subspecies, is that of Goodreh (1917, 1924b, 1927, 1928a,b, 1929b, 19304, 1934c, 1935b, 1936, 193%4, ¢, 19404,
1941b, ¢, 1942b, 1944d). Mo aitemp fas been ade to assess the taxonomie validity of the species and subspecies.

SBAccording to Goodrich (1940d), Pleurocera currierimurm (Lew) iy possibly only a depautperate form of £ brumbyi
(Les).

 Goodrich {1940d) thought that Plewrocers virtdufurm {Anthony) might be oaly & fast water modification of £
pyrenelium.

e genus Lymtnaca Lamarck 1799 has been used varfously to inchude nearly alf members of the Lynthacidae (o.2.,
see Hubendick, 1951, Walter, 1969; Harman & Berg, 1971) o1 only Lynvwens stagnalis, its varieries, and several very
closely refated species (e.g., F.C. Baker, 1928¢c; Burch, 1979} Iu this latter system, the family contains a number of
species groups {genera} equal in zank to /ymingen s.5. A third system, more or less a compromise between the previ-
ous two, uses Lymigea a8 4 large inclusive genus, but recognizes various subgeneric groups within it, These subgenera
correspond o the geners of the F.C. Baker schenje. As a convenignee for specieg-proup separation, the less conserva-
tive scheme is used here. Aside from convenience, there is some scientific justification for handling the lymnaeids in
this fashion (Burch, Lindsay & LoVeide, 1971; Burch & Lindsay, 1973a).

42 fosmaria Westerlund 1885 s used for the group of small fyninaeids rather than Galba auct. (which is only doubi-
fully the same as Golbg Schrank 1803, 1ype species Galba pusitle Schrank 1803 by monotypy; see Hesse, 1923;
Vilsbry & Beaquaert, 1927; F.C. Baker, 1928¢; Clarke, 1973).

e genus Stagricols Leach (in Jeffieys} 1830 is based on the Buropesn Bucchmtn pafustre Milller 1774, The
work of Jackiewicz (1959} has shown that several distinet species have masqueraded mnder the name pafnstris. Just
which anatounical type iy represented by Milller's species is not known, and until that is settled, and it is determined



that such & species does indeed oceur in Northt Amnerica, then it see
first name applied specifically ta a Nurth American palustris-like sl instead, {.e., Say’s (1821) Lymneus elades.

ms advisable not to use S, palustris here but the

4

e iarglcst grotp of Lymnaeidee in North America are the stagnicoline lymnaeids, members of the genus Stagni-
ml;z‘. 'Bllcl[ taxonamy, based fargely on shell shape, has always been troullesonte. Conditions of the water in witelt
stagriculine snails live can have soine influence ou the exact shape of their shells {scophenotypic variation), whole
prapuiations exhibiting the abnormal characters when they occur. However, other cases of constant 1aoplﬂat;0n dif-
Ec?reuf:e.s seem to be due to small genetie diflerences between populations. The great problem in systematics of stag-
u;c@hue stails is iz acourately assessing which characters are ecophenotypic and which are gevetie, and of the geuetic
(illﬂcre.uces whicl age great cnough to cimelude that any particutar populatinn(s) iz {are) distinct enough to descrve a
hinamial (or trinomial) uame of its (theiryown. Since there Lave been almeost uo experinental breeding studies to eval-

uate the taxunontic importance uf any sheit characters i Stagricola, schemcy £

uat o : sk : or classifying the genus have all been
genite subjeciive. Accordingly, systawatic interpretations have varies] widely, from the “splitters™ to the “Tunipers”

tu reviewing North American Stagnicolz, it seems to mic that they fall into two general groups, the Stagnicola
vlonfes gnip and the Stagnicole catascoptumfemarginata gronp, Typicaily, spectes of the Smgnflco![a elodes group
}jgve an elungated, sather narrow, brown shell, and are inhabitants of quigt standing waters, auch ps ponds, pools
ditclies, marshes, swamps, etc. The Stesnicoly catascopiemfemargingta group typically have comypressert spi’rcs zmd,
subglubose body whouds, broader, light-colared shells, and are inhahitants of rivers and lakes.

Because of the fundamental uncertaintics of their laxenomy, # is not 2asy to decide on 8 stsmenciatural schieme
for the stagrdiculas. The one adopted here reflects a ratler conservative approsch.

M nbendick (1951 recognized a separate subfamily, the Lancinac, for
subfamily Lywwgeinae, which included all other lyinnacigs. However, whether or not 2 pstelliforns shell in the Lyn-
ualmdae is, per se, eaough to warrant the recopnition of a subfamily, or whether scts of peculiar anatomicat character-
istics nat related or only partially related ta shell shape will eveutually define subfamilies is not known at present
Walter {ef. Al%i?) meniioned certain cloge anatomical simitarities of Lanx to “Lymngea catascoption Say " (&Szagnf-.
miq emargingta serrata Haldeman), However, the use of anatomicat characters for showing relatlonships in the Lym-
uasidae needs Lo he reassessed (cf. Burch, Lindsay & LoVerde, 1971} "

the fimpet-shaped Lanx, in contrast to the

%
4 it.!l(ﬂ}’ e e worthwhile to distivguish between Fishorola nurialli mntialli, F rutralfi
bertetdes, bm‘a niore desziled study of Fisherols s needed ta decide this. “Fisherolu Ianzides is another subspecies of
c.hefnal;e River, in which the apex is & littls tme anterior, but some of the original lot before me run close to nus-
flie” {Pisbry, 19252). In describing Fishierolz lancides, Hannihal (1912) gave the locality as “Suake River (H, Hewp-

L. Accurdiung to Henderson {1936ic), “The Spokane River specineds obtaincd by Hemphitl are doubtless the
ones afterwards describad from his specimens s fozcides.” ’

kootmiensis and F oo tallf

% . ; X

. Classzﬁcmmn‘nfnmg Physidae folliws Te (1978). Subsequent to the preparation of this list, Te (1980) listed an
*t_muame.d species” uf Fhysella (Phvsella), an “unnamed species” of Physeltz {Costateils], an “unnamed subspecies”
of Physella (Physells) ancillariz (Say 1%2%), an “snnamed morph™ of Physells (Costarella) asewlars (Haideman

}‘::filg sl iﬂlmduccd as & subspecies of Physella { Costatella ) hendursoni (Clench 1925) the nomen mudum floridang
Filshry ms.

FE I
{;SPLI?gI‘;?;;If the genus Stenophysa Martens 1898, native to Central America and Mexlco, l1ave been found in Texas
e, 3

41, e \ ] ot
The. validity of Gvrmaus (Torguis) horuensis is open to sowe doubt. It was named by F.C. Baker {1934¢} for

specimens that he lad carlier (.., 1928¢) called Gyrawtus areticus Beck (in Mol 84
. " ' ; : 3
Lurnensis in the synonynuy of 4. deflectus. ‘ er) 1842, Clarke (1973) placed

49 ;
H Drepgactrensa and the Brazflian dorerbis Odhner

1937 (type species: A ] i
shuwn conelnsively to helong to the same trbe, then ap e e oo Ofner 1937 are

! ) 1 pazently the carliest name for this taxon is Acrorbind Staro-
bogatov 1958, predal.mg.chh’s {1959} Drepanotremeae and Harry's (1962) Drepanotrewatinge, (Starobogatov
laced Direpanctrema in bis Acrorbini (Starobagatav, 1970), and Harry (1962) placed Acrorbis in his Drepanotremati-
nze, bt Zileh {1959) placed {questionably}.derorbis in the tribe Segmentineae.)

S0, g . ,
Helisma anceps {Menks) exhibits considerable variation over its wide range, wiich has resulted in many varietsl
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nanes, An alphabetical list of narees assigned to Helffsoma 5., witht type localities in parentheses, follows: wiceps
Menke 1830 {Virginia), angistoma Haldeman 1844 {no locality given, not figured, anil spechmen lost), angulete
Rackett 1821 {preoccupied] {near Lake Huron), angulatum Wood 1828 [preoccupied] (from Haldeman (1344); 1
have not seen this tefercnce}, antrosum Conmd 1834 (Randun’s Creek, near Clairbomte, Alabama) {=anceps Menke
18300, aroosrookerse Pilsbry 1895 {East branch of Salmon Brook, Woodland, Arccstook County, Mane), bartschi
F.C. Baker 1945 (Brook at Great Falls, Virginia), bicarinanam Say 1817 fpreoccupied] {Delaware River), cahné F.C.
Baker 1577 {#ig Muskallonge Lake, Vilas County, Wisconsin}, corrgeium “Curder” Walker 1909 (Perch Lake, Kent
Cannty, Michigan), engonatum Conrad 1835 (Albany, New York), idaioense F.C. Baker 194§ (Pend Oreilie River,
Sand Point, idaho), jordanerse Winstow 1823 (South Ann of Pine Lake, ahout two miles porth of Hast Jordan, Char-
levoix County, Michigan}, latchfordi Pilsbey 1927 (Meach's Lake, Hult, Quebec), major Walker 1893 [preoccupied,
renamed percarination Walker 1909 {Crystal Lake, Benzic Criunty, Michigan), minnesotense F.C. Baker 1927 (From-
tenac, Minnesota), percarinafin Walkes 1909 [new nanwe fur mafor Walker 19097 (Crystal Lake, Benzie County,
Michigan), pofitum F.C. Baker 1945 (Honcywell Creek, Carleton County, Ontasio, Canada), portagensis F,C. Baker
1908 (Portage Lake, on Fish River, Aroostook Comtty, Maine}, royalense Walker 1909 (Shkkowit Lake, [sle Royale,
{.ake Superior, Michigan), rushi F.C. Baker 1939 (Toad Island, Georgian Bay, Ottasio, Canada}, sayi F.C. Baker 1928
{Tomahawk Lake, Oneida County, Wiscotisin), shellenge ¥.C. Baker 1927 {Shell Lake, Washbum Connty, Wisconsin},
striatum F.C. Baker 1902 {Pleistocene fossil from sewer excavation, eight feet below the surface of the grouml, Cold
Spring Park, Milwaukee, Wisconsin), srricarinatum Haldeman 1844 (Schuylkill River),

In Canada, Clarke (1973) recagnized Walker's {1909¢) variety royalense as a valid subspecies of Helisoma anceps.
He considered A, anceps rushi F.C. Baker to be a synonym of A, a royalense. Clarke considered ten other “subspe-
cies' of H. anceps recorded from Canada:  gnfcostamon F.C. Baker 1945 (o Pleistocens fosddl), aroostookense,
caknt, latchfordi, percarinaiin, politum, portagensts, sy, striaton and unicarinatem. He concluded {p. 443} that
“it is probable that most ol the ‘subspecies” currently recognized {in the Canadian Interior Basin] are not geographi-
cally diminct and are taxouomically invalid but firm decisions on this nust be deferred until analysis of more popu-
Iztions, incloding topotype populations can be made.”

Helisrna ewcosmiten {Bartseh 1908) may be shoply a fonn or juvenife of A, anceps anceps (Menke}.

5T ae generic name Cardufex was first presented by Binney (1863), in combination with Lea’s {1538a) newderryl
{Planorkir), a8 a namc without description it a pamphiet {“Smithsenian Misceltaneous Colfection 000™") containiag a
catalogue of North American Pulmonata, In {805b, ¢, Binney described the genus and figured for the first time Lea™s
species Carinifex newherrad, In 188dc, Lea “provisionally " introduced the generic aume Megasystropha for vew-
Berryi. The International Compission on Zoological Nowenclature i Opinioun 432 [1956] suppressed 1he generic
names Carinifex Binney 1863 and Megesystropha Lea 1864 in favor of Carmifex Binney 1865, Carinifex has been
used for maey vears 4s 4 genetic nane for the newberryi group of North American planorbids. In subordinating it s
& subgenus of Helisoma, | am following tlenderson {193 1b) and D.W. Taylor (1966a).

Whether thewe are more than one species of Carinifex is doubtful, “This [Heliscbna {Carinifex) newberryi] has
long lreerr kuzown as a very protean species, tut conchologists have not been tuclined to establish varjetal namex, as
the variations ate very numerous and intergrade thoroughly. If one begins naming them it is difficult to see where
auy lines way be satisfactorily drawn. 1t is doubtful whether the variations can be properdy called even mutations,
The varintiue is chicfly in the amount of elevation of the spire above the lsst whorl and a niarked tendeney toward
scalariformity, with inevitable effect upon the general shape of the shell, aud upon the width of the last whorl and
of the mmbilicus. The varatiou is so great and the gradation so minute that it is almost impossible to determine just
what should beihe normal form™ {Henderson, {9310}, ' am disposed to look upon all of the described species and
varieties of Carinifex as subspecies of 2 widely spread stock . .. ™ (Pilsbry, 1934a).

*2Ten nominai species or subspecies are associated with Menetus s.4. in addition to s type species, M. operctdariy
Gould 1847, Twa of the namnes are replacentents for pretccupied names, sedtdineatus Vanatta 1899 for oregonensis
Vastatta 1895 (nun vregonensis Tryem 1865) and evoperd F.C. Baker 1940 for planniatus 3.G. Cooper (in W. Cooper}
1859 {nou planuiatus Deshayes 1824). The other six names are callivglypius Vanatta 1895, centervillensis Tryon
V871, cranflabris F.C. Baker 1943, labiahus F.C. Baker 1945, planospirus F.C, Baker 1945 and pordandenyis F.C.
Baker 1948, Whether any of these are nore than forms or synonyms of operculards is not presently known. The
subgenus needs critical study, Dall (1905) was of the opinton that there was only one species, and, from my own
lirnited observajions, | agree. “'The saudpture fof M. opercularis] s like that of [Promenetus| exacuous, the spiral
sculpture being faint and somettmes absent in southem specimens, snd tending to be emphagized in ourthem ones. As
a rule the margin of the aperture is not thickened excepi in young specimens whiclt have been overtaken by drought
or wimer before maturity. The keel is generally, but not always, present Iz southern shells, bot those from Cregon
and porthwanl sow a tendeney to form a shell sither withent a uoticable keel, or with the keel forming a margin to
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2 phage upper surface, rather than a median carna. When compared with Cooper’s fypes in the National Museurn Mr.
Vanatia's 2 {"Planorbis™] callioghypius is seen to be identical. The variety oregotensis retains the typical form but
bas stronger spiral sculptare, | regard B cenvervillonsts of Tryon at a B planufatus with the keel obsolets, What ap-
pear to be intergradational forms are numervus in the large series i the National Museumn; though it would seem
incredible ta any one pussessing only the extremes that they can belong to the same species™ (Dall, 1905: 93).

P Baker (1945) said the folluwing about his subgenus Micromenetus. “The group here separated as Micro-
menerus differs from typicsl Menctus in the size of the shell which is abways much smaller, none exceeding 4 1nm. in
diameter. The forn of the shell is lenticalar and there is usually a periphersl catina more or less well developed.
The penial gland Las 2 duct wiich is almost three times as long as the gland and is attached to the inner wall of the
prepuitiuey for the greater part of its tength . .. In typical Menerms, this duct is sliort and euters the diaphragm direct
Ly withaut being attached to the wall of the preputina . .. The pseudobranch in Mieramenetus is also very long and
ttartstw while in typical Mererus it is short am! wide . . . These are small differences, pethaps, but they sppear con-
sttt Micramanenas differs from bath Promeneies and Planorbuls it the shape of the penial gland. As far as exam-

ined the radnlse of the two groups differ in formulae, that of Menerus being 20-1-20 wiile in Micronenetus it ts
[ER T R

45 it tins out that the eastern subgenus Micromernetus is represented by only one varable specics, 3 Hlatatus
{be., if the nominal species M. Bragnigrtiunus and M. seepsoni fal within the normat variation of M. dtlatatus), as
the western Menetus 5. is represented by only the variable 3. opereularis, then separating the tweo species each into
a separate subigenus does not seem justified.

5 Howr maly species to recognize in the subyenus Micromenerus it difficult to decide wtthout art intensive study of
the group. Eight nanics for Recent planorbids are sssociated with the subgenus. Menveuws difatatus (Goold 18413 is
the type speeies. Other names are alabamensis Pilsbry 1835, brogefurtiznus Lea 1842, buchenensis Lea 1841, fori
dersis F.C. Baker 1945, lows Lea 1838, lenficredaris Loa 1844, peansylyaisteus Pitsbry 1916 and sampsoni ‘Ancey’
Sainpsan 1885, F.C. Baker (1945) listed Auchanensts, faridensts and pennsylvanicus as subspecies of M. dilutanus,
Frwever, whether these aze frue subspecies of simpdy fnns of synonyms is not known, but prdging from Baker's
syditting’ ia other groups they probably do nut justify recognition by latinized names. Lea's brogriartiognus and
Pilshry’s alabirmensis are both carinate forng 5t present not separahle by their descriptions, They may prove to be
only variations of dilatarus. From the specitnens that 1 have observed, M. sampsont differs from difararus by its
ronnder, less Nared uperture and wider, shallower umbiicus. Whether or not these are constant chitracters is not
knarwn at gresent. Lea’s feas (precccimpied) and lensicwlaris are syianyms of brogriartianus.

*Tweive Recent nontistal specilic or subspecific names are assoctated with Planorbella 5.5 beilz Lea 1841, cam-
pamelata Say 1821, canadensis F.C. Baker & Cahn 1931, collfngt F.O2 Baker 1939, Jovirr Winslow 1926, smichiganen
sis V.. Baker 927, minor Dunker 1850, andifvolvis Case 1847, rideawensiz F.C. Baker 1945, rudentis Dall 1905,
gy F.C. Baker 1912 angd wiscpasinensis Winslow 1926, Say’s eampepdata is the type species of Planorbells.
Uiarey {1865¢) inspected Les’s type specimett of bellz, an finntatire shell, and placed it in the synotymy of B com-
pamtara. F.C. Baker (1928¢) synonymized minor with 12 camtpaadata 5.5, Clarke (1973) placed canadensis, davist,
Hedentis and wiseonsinensss in the synonymy of £ campanudaa g5,

¥ Dail (1503) proposed the section Haldemaning for Lea’s ( 1858) Panorbis wheatleyi, F.C. Baker (1545) was “dis-
pused to accept Haldemaning 15 2 subgronp under Planorbuda,” and this arvangement was followed by Zileh (1959).
However, Pilshry & Ferriss (1906) considersd Heldemaning to he an sbsolnte synonym of Planorbula, and, on in.

specting specimens of Flanoridy wheatley! in the Academy of Natural Sciences of Philydelphiz, I am inclined to
agree with them.

‘,"QNmnes assoctated with the genus Premmenerus are cares Mlsbry & Ferriss 1906, coloradoensis F.O. Baker 1545,
exgeueus Say 1R21, harmi Pilsbrry’ Harn 1891, Audsonicus Pilsbry 1934, hyaling Lea 1838, magas Dall 1905, rubelfus
Sterki 1894, umbilicarelfus Cackerel] 1887 and embilicatus 1W. Taylor 1885, Maldeman (1842-45 [1844]) and sub-
scquent quthors have considered fyalbia to be a scalariform P exzouows. Ham's (189 1) Barni i3 2 nomen nuchem,
witich Pilsbry (1899d) synonymized with # rubellus, Cuckerell's wnbilica rellus is & replacersent name for LW. Tay-
tat's wrabilicarus (non Plancrbis wmbilicaves Miller 1774}, F.C. Baker (1945) described {posthutnously ) calorado-
enily as 3 wamber of the genus Menefss. H.B. Baker (1946) placed it with Promenetus. Bibbard & Taylor (1560)
svianymized it aleng with Audsomicus, megar and rubellus, with exacuous. in megard to differentize as hased on
shell chatacters, 1 agree with che svnonyinies sbove. Ihave nat seen the type specimens of £ carus, hut | anticipate

SUPPLEMENTAL NOTES 2

that they will prove to be the same as 2 umiicatellus.

E . tus, for Promenetus umbilicatellus (Cockerell) (type species),
D.W. Taylor (1960) erected a suligenus, Phreatymenetus, ] 0

the TexanyP. Cc(zms (z’ﬂsbry & Ferz%ss} a;:d the Central American and Carfbbean P c‘ircum;’ms-:ams {Shuttlewortp)_

However, because of the small number of specles known from Promeriens s.1. (only twn»af witchs have been SF{ld.‘led

anatomically), and the considerable variability whicl exists between species of Planorbidace, Clarke (1873} did not

consider it prudent tu recognize subgenera in the genus Promenenics.

Orhe genuas Vortictfex s based on the fossit species V. rpoal Meek (in Datl) 18?0: Living spectes are included in
the subgens Parapholyx. Separating the fosstl species from the Rfacent ones by plac!ﬂg tliem in dlffer:ent subgenera
may not be desirable. “The varability of the species fof Vortetfex s.i.].j afid t’l‘*se mtergradations of form, are 50
great that no subordinate groupings within the genus seem practicable at this time” (Taylor, 1966z).

&t Vorticifex {Paraphelyx) solida (Dall) may not be specifically distinet from ¥ (P} effusa (Lea},

52yiatter (1970) was of the apinion that all four species of Neoplanorbis are only varfants of Amphigyra alabamensts
Piighry. Ihave not had time to investigate this.

83 7he species of Fheminteols are nat dealt with in the identification key, A Hst of species with distributions can be
fount{ on pp. 102, 1034,

% n spite of the scveral publications which deal with the subgenus Warkerfllfz; it is stitt not well defined. For cx-
ample, in proposing the subgerws, Thiele (1928) mentioned that the rfxdu]a of its type spccw;s, Somatogyrus { Walker-
tHla) coosaensis Watker, hae 4 central tonth with a finely serrated cutting edge (in his fig. 25 he shows a central teoth
witli a non-prominent central cusp Hanked on each side by nine lateral cusps) :md on cach side a row of 8-10 basal
denticles, The central tooth of 5. fsogonus (Say) he illustrated as having a prominent central cusp flanked by four
Iateral cusps, and & row of three basal cusps on each side. Yet Thompson (1969) fllustrated S.{ W] fenax T’hm;np.sen
as having a relatively prominent central cusp flanked by six lateral cusps, and a row of tllm:e 11.3,5&1 cusps on each szd.e.
Thompson (196%) figured the verge of 5. (W} renax (it is & simple tapering structure with a single Eislct leading to its
apex) and indicated that this type of verge ix subgenericaily distinct fro'ln that nf Smna:.c}g"wus 5.5 §'h.e' scutpfur? of
the apical whorls af S. /W) fenax is also considered subgeneticalty distinet, and is §emnbed as "'fine sp1_rai stn'atr'on.s
which begin on Frst quarter of whorl as minute punctations, then become more mtcnse.and foalescc into distinet
striations that tenminate at the end of the apical whorl where the striations are stightly oblique.

859me speeles of Somatogyms 58, are not dealt with in the identification key. A lst of species with distribmtions
can be found an pp. 104, 106,

¥ 8tuch of the key on the sonthern, especially Flordanian, Hydrobiinae is based on the detailed studles of Thongt-
son (1968, 1969).

¥"The monotypic gents Hovig ts distinguisiied by 118 raduta (F.C, Baker, 19264a), Its anatoiny has not been studisd,
3¢ Hs suhfm?;i}ai glacemem is presumgitlm “The raduls of {Hoyie] vheldoni i3 totally i.m]ike that of any o‘thcr
Aerican gmnicoloid tbserved or published, The teeth ate all very small, about a thind thc.szzr.c f)f those of Amnicoly
inesa, and the denticulations are very fine, all teeth beyond the central being multicuspid, with the eusps of equal
size” (F.C. Baker, [928c).

GaTayinr (196165) characterizes Trvonie as Faltows: “Slell tueriform, with more whorls, 3 narrower o‘utlinc,snmiim
aperture, and a deeper suture than in most Pyrgophorus. The sculpture may cansist or}!y of growth ltnels], or may
be coarsely Hrate, ptleate, or reticulate, Sptues of the shonlder of the shell (characteristic of Pyrgophorus) are tin-
known in Tryonia. L )

“Virtilly all of the species are khown by shell alone, so that no trenchant chamacterization of the genus is pos-
sthie. Trponia cheatumi is known o be ovoviviparous like Pyrgophors (Pilsbry, 19358 1{a}).”

Pre species of Aphaostracon are nut dealt with in the identification key. A list of specles with distributions caa
be found on pp. 92, 98,
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iy .
The keys for the geners Marstoniz and Rhapmemg are from Thompson (1977).

M . - . ) . W
"lhe species of Cincinnatia, Fontelicells s.5., Natricola and Fontigens are not dealt with in the identification kev.
Lists of species with distributians are given og pp. 110, 114, 126, 130, i

" Distinguishing liaracters for Amnicols 5. and Lysgyrus are from Thompson (1968). The species of neither of

th;;)seltﬁg sl:bge:mra are dealt with in the identification key. Lists of speeies with distabutions ean be found on fgeN
20,124, 126,

’3}‘ﬂshry & Ferriss {1906) described srnall discoidal shells fornd in drif! debris of the Guadalupe River in Texas
as Valvata micra and V. micre mmgax, hut called attention to similarities of tie shiells to the Palaesrctic hydrebiids
Horetia Bourguignat and Daudebardiclia Boettger. Pilsbry and Ferriss stated further that, until fresh specimens with
sofl parts nr opercula were Jonnd, the taxonoic position of these tiny molligks wonld remain uncertain. In 1916
Pitsbry placed them in the enus Horafiz and the subgenus Hauffenia Pollonera. Bole (19707 separated Hauffenia as,
4 genus distinet from Horalia, using characters of the serninal receptacie and operculum 1o distinguish the two taxa,
Taylor (1975) placed micra in Houffemiz snd ratgax in Horgtiz. As yet, there are po pliblished apatomical or oper-
cular data on the Anzerican species, so it it not known to which, if either, genus they belong.

" There i3 considerable Iocal variation in Leproxis 5.5., which has been responsible for the creation of many nominal
species and a large synenymy. It is clear to the eye [that] the dnculose [= Leptoxis s.s.] of the main parts of the
Cumberland and Tennesseo rivers fare] higher in proportion to diameter than ate shells of headwaters and tribu-
Jaries, ... In Anewlose [= Leptoxir ss.], environmental polymorphisa . . | is less simple than in the lthasias that
have been studied. The main river anculosze follow the rule of having shorter spires than the npriver and tributary
colonies. There Js slso another envirorenental madification. The budy whotls of main river ancilosae are higherin
propurtion to diameter than those of hesd and tributary waters. ... The changes are irregulasly pregressive’ {(Good-
tich, 19342 12, 18}, “A. subglobusa Say is the beadstream representative in the Tennessee River system. It is re~
placed downstream by 4. [Leptavis} praerosa Say in the main river, and those forms of Anculosz [Leptoxis] which
penetrate the lower tiibutadss are, with enly ons or two exceptions, either this species or obvious affshoots of it,
The group ¢an be spoken of as the subglabosa-praeross complex™ (Goodrich, 1938: 4.8},

73 .
Qnodnch {19404: 19) mentions that the radula of Mudalin [UNitoerls™] is distinctly different from that of Lep-
foxts 5.5, [“the true Ancwdose”]. Asyet, 1 have not been able to confirs this. Any futuze study of the generic/sub.

genmic relationslips of these two groups should include an inspeetion of their radulae with the scanning electron
njeroscnpe.,

34 . .
. The she.ﬂ of Leproxis taeniara is quite variable in regard to spiral seulpturing, ranging {rom completely smooth to
lirata. In ile past, populations with Irate forms have been called 1. griffithiana (Lea),

i . . N .
Sm:mih shells inay occur in various popmiations of Leptoxis formose, bt spiral strize are cliaracteristle of the
species.

8

‘ T spc:ciqs bt f.f:?inu:a, Jign, Lithasia s5., Angitrensg md Plewrocera are not dealt with in the identificallon key.
1‘.;‘513 uf sprcies with distributions can be found o pp. 131, 132, 134, 136, 138, 140, 142, 144, 148, 1572, 154, 150
162, 164, 186, 70, o

79 . - .
“The species of Stagwicela aml Lanx s.s. are net dealt with in the identification key. A list of species with distribu-
hinns can be found on pp, 176, 180, 182,

¥ arions lymnaeids are chazacterized by heving radutae
with either bicuspid or tricuspid lsteral teeth. in the
gemns Fossarta, memnbers f the subgenus Fossari 8.5, have
tricuspid lateral teeth (Fig. 784a), whereas members of
ihe subgenus Bakerilymngea have bivuspid laterals (Fig.
784h}. Because of possession of bicnspid lateral teeth FIG. 784, Ly .
{characteristic of North American Staguicole), Bakeri- e T ok sadulas teetl. 1, 3 contral tooth and

- ' : ¢ u rrivispid st letesst 1ooth; b, iral U -
{ymazes was previousty placed with the stagnicolas. cuspid b taterat toolk, ¢ eentel ol and s 0

SUPPLEMENTAL NOTEHS

e relatjonships of the Alaskan representatives of the Holarctic Fossarls truncatula to Eurssian membars of the
species, 15 well as to the more eastern American fossarias, have not been critically studied.

211, shape of the shell of Fossarla (Bokerilymnaeg} hendersoni from Colnrado is quite similur to that of F (B}
sonomagnsis, Hibbard & Tayor (1960} considered the shell of F fA.] hendersoni to fall within the range of varig-
tion of F. {R.] cockerelli, E. (B.}sonomaensis slse may prove to be merely a morph of cockerelli, or of bulimotdes,
as suggested by Clarke (1973).

e strong spiral striation of “Gatba” alberta F.C. Baker suggests that this morph or species may beloug to Stagni-
cole rather than to Fossaria (Bakerilymnneal),

M”E‘he distinction between Fossaria dalli and F, perplexa seems a bit dubjous. The latier has been reported from
Washington (F.C. Baker & Henderson, 1979} and {as 4 morph of bufbreides) from California, Montana, Utah, Nevada
and Arizona {Clatke, 1973),

8 The Physidae are taken to genera in this key, except for Aplexa and Stenophysa, which are keyed to species, Lists
of spectes with distributions can be found on pp. 182, 184, 188190, 194,

B Narth Ameriean snale of the genus Aplexa bave generally beenr referred to the Eurasian species A. hypnorum
{Linnaeys). Starcbogatov & Streietzkaja (1967) and Te {1978, 1980} recogiized the Wester Hemisphere Aplexa
as 4. efongnra (Say). Starobogatov & Streletzkaja reported A. elongefy also in eastern Siberia.

87Coupfets 5,6 and 7 are from Waiker (1508¢).
Bprom Clarke (1973).

8¢ ¢. Baker (1945) recognized only two species of Plonorbella s.s., F campantelata (Say) and P medtivolvis {Case),
but for campamdata be recognized the nine subspecies [as Helfsoma {Planorbella} campantdatin] fisted below. [t
have ommitted three subspecies known only as fossils.]

P carmpanudate cionpameketa (Say 1821). Vennont west to North Dakota, south to Ohio and Hilinois, north-
ward to Great Slave Lake (F.C. Baker, 1928¢).

P eampanulata wisconsinensis (Winslow 1926). Wisconsin, Michigan, and probably Guebec, Ontatio and Mani-
toba {Winslow, 1926; ¥.C, Baker, 1928¢).

P, eonpanxlate davisi {(Winslow 1926}, Michigan and Wisconsin (F.C. Baker, 1928¢}; New Hampshire {F.C,
Baker, 1942¢).

£, camparnelata conadensts (B.C. Baker & Cshn 1931}, Lakes of northern Ontario {F.C. Baker & Calin, 1931

P, campanudata colling (F.C. Baker 1939). Lake of the Woods Distrdet, western Ontario {F.C. Baker, 1939b).

P campanulate michiganensis (F.C. Baker 1927). Mud Lake, Roscommon County, Michigan {F.C. Baker,
1927e).

F. campodata rudentis (Dall 1905), Knee Lake, vn Hayes River, Keewatin, northern Manitoba, Canada (Dail
1905; F.C. Baker & Cahp, 1931},

P campanudata smithi (F.C. Baker 1912). Donglas Lake, Mickigan; 7 also northern Wisconsin (F.C. Baker,
1928¢).

P campanndatz ridedquensis (F.C, Baker 1945}, Ridesyt River, Cltawa, Canzda (F.C. Baker, 1945).

Clarke (1973) placed rudentis Dall, wisconsinensis Winslow, «/pyisi Winslow and cenadensis F.C. Baker & Caha In
the synonymy of camparsdata s.s. e recognized eoffinsi F.C. Baker and also apparently mudiivolvis Case as sub-
species of conpamlata,

#hfast of the noovinal taxa within the sitbgenws Pierosoma ate not criticaily enough defined, especialiy'ln regard to
geopraphic, milcrogengraphic and ecophenntypic vadation, to present more than a very tentative taxonomy at this
time. F.(C, Baker (1945 149} recognized [as “Helisoma (Plerosomal™] 17 species plus an additional 10 subspecies
for Morth America north of Mexico: ammen {Gould), binneyt (Tryon), chautauquensis F.C. Baker, corpulenta cor-
pulenta (Say), corpudenia vermilionensis F.C, Baker, hornt (Tryon), sagnifica (Pilshey), snudticostata multicostata
F.C. Baker, »ulticostata whitegvesi ¥.C. Baker, oceidentalis occidentalis (Couper), occidentaks depressa F.C. Baker,
oregonensis (Tryon), pilsbryi pilshryi {F.C. Baker), pilsbryi infracarinera (F.C. Baker), plexats (Ingersoll}, siebrrenata
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suberenata {Carpénter), subcrenata disfeera (Cooper), teniy catiforniensis £.C. Baker, ters sinuosa {Bonnet), fraski
{Lea), rivolvis rivolus (Say), ooolvis fellax (Haldeman), trivolvis lenta (Say), trivoivis macrostoma {Whiteaves),
tivnlris turgida (Jeffreys), munarte (Miles} and winsfowi (F.C. Baker). Baker {op. ¢it) included P horai and P,
plexaty as subspecies of subcrenata on plates 98,92 and 93. He named additional taxa later in the same work: ran-
dolphi {a variety of binngy), colembiensis, kennicotti, preblei (a vadety of pifsbry(), perdisuncta {2 vatiety of sub-
crerary) and irarshalli {a vagety of rrivobis).

Clarke (1973) placed fallgx Haldeman and macrostoma (Whiteaves) in the synonymy of privedvis (Say), horni
{Tryon) aud plexata {ingersoll) in the synonymy of suberenata (Carpenter), kennicotti ¥,C. Baker and preblel F.C,
Baker in the synonyiny of pilshryi infracarinata F.C. Baker, and multicostara F.C. Baker in the synonynty of cor
putenta {Say}. He {op. wit) considered subererata to be a subspecics of trivolvis.

' The sizbgeitus Seminpling was nmned by Pilshry (1934e) to include “Helisoma' scalare (Jay 1839) {the type spe-
cies), “telisoma” duryd {(Wetherby 1879) and its subspecies and foims, and the Pliocene “Helisoma™ conanti {Dall
1890) and “Helisomua” risstoni (Dall 1890). He {p. 31} characterized them as, ‘“Hellsomas in wizich the external
duet from penial giand to upper sac is short and adwate. Shell shaped fike Pierozoma or with the spire produced on
the left sidé and scalar, Physa-shaped. The smooth or malleate surface is not thread-strizte, usually glossy.” F.C.
Baker (1945: 130, 134) fusther chaiacterized the subgenus: “Shell , ., Large; sinistral, phrysa-shaped or planorboid,
with every madation beiween these fonus, usuaily widely or deeply umbilicated; surface smooth, usualiy glossy,
without the thread-like striwe of Plerosoma. ... Seminuling is a notable group of the subfamily Helisomatinue and
e of the utost vardable genera as regards species. The physoid aspect of its type species, Paluding sealeris Jay, led
thie older conchologists to include it W PRyse and ihe genus 4meria of the family {sic] Bulinidae. The largest spe-
cles, [sic] Helisoma dryi {Wetherby), is perhaps e variable than any other species found in Americy, its extremes
being fran typical Physa-shaped to flatly discoidal shell. The elongation of the spire always pmdﬂccs a physoid

amspect. The B of duryi blend into each other and often three forms will occur in the same lot, as normale, inrer-
cnfare, and durvi”
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FUG M85 Dhagram showing refations of Mlorida farms of Parorbetla of the subgenus Seminoling {from Piishry, 19342},

92"1"%18 Planorbella { Pierosonia} amnon (Gould) group iitcludes the nominal specles ammon Gould 1835, sraski Lea
1856, binneyi Tryon 1867, occldentalls Covper 1870 and columbiensis F.C. Baker 1945, “H. binneyi, H, animon,
H. occidentale, and H. traskii are all closely related and may be found to belung to I species when the problem is
investigated thoroughly” (Clarke, 1973: 465).

Henderson {1934a) discussed and figured the latter four nominal species. Of £ ammon he spid, “An important
character is the strong slope of the lateral outline, giving the shell somewhat the shape of a truncated cone. This &
shared by most Helisorma species, bt is more marked than usual in this species. Many much depregsed specimens of
similar diameter from California might zasily be assigned to ammon, and there seem to be some intergrades, but 1
am inctined to believe there is no close relationship between them.” Regarding P frask?, Henderson said, “The re-
semblance ol this species to binneyi is notable, but it is more nearly barrel shaped, considerably higher proportion-
ally, and the sculpture less pronounced, especially on the last whed, witere the striae are very fine, but just in front
of the aperture they are coarser, and the apical whods are deeply sunken, Young specimens of ammon from the
same region much resemble fraskii, but they soon begin to lose their barrel shape and take on the truncated cone
shape of ammon, the carina is not so sharp and the spex not so deeply sunken.” Hendemon (op. cir.) selected ¢
neotype for P ocoidentalis from Klameth Lake, Oregon. “The neotype ineasures 27.5 mm. in diameter and 15 mm.
in altitude just back of the slightly everted lip, approximating Cooper's rnaximun measturements, The last wihorl s
not carinate, but is shortly rounded above and more broadly below. ... Though somewhat rserbling £, binseyi
{Tryon) in the strap-like whorls, cecidentalis differs markedly it the less pronounced sculpture and the disappear-
ance of the carina at an cady stage of growth.”

“Hellsoma colienbisnse shows relationship fo the birneyi proup in its sculpture and the carination of its whoyls,
it diffess front the menibers of that group In that it is of smaller sive, has less relative axial height, its rib striae are
fess widely spaced and the whotls are usually more angulate. 1t differs from the subcrenztum group in having more
regutar and less widely spaced b striane, in its angulated base and spire depression, and in the shape of the uperture”
(F.C. Baket, 1945 223).

P} & second nominal specles will also fit the dfagnosis provided by the second halves of key couplets 40 and 46,
Planorbella {Flerosomna) terwiz {Fig. 735} H 15 uot clear to me just which shell features can be used to separate ¥
from P (£} mivolvis subcrenuta. My peneral limpression is that resuis is 1sually snialler and more finely sculptured
than typical subcrenara. F.C. Baker (1934a) named a subspecies from Santa Clara County, California, Hellsoma
tenye californienye, “This race is widely distributed in Californiu from Santa Clara County southward. Helisoma
ferue s widely distributed in California and does not differ materially frow the species as found in Mexico and Axj
zoa.” F.C, Baker (1943} figured "Helisoma tenue simansum (Bonnet) from Arzona, Texas, New Mexico and
Mexico.

Yoy couplets 44 and 45 are from Clarke (1973,

54 second nominal species or subspecies will also fit the diagnosis provided by the second half of key couplet 44,
Planorbetla (Pierosoma} winstowt (F.C. Baker 1926). H is not clear to me just which shell features can be vsed to
separate it from I (I%] corpulenta corpulenta. ¥.C, Baker (1926b) named it originally as “'a very distinct varisty of
reivodiis, 1t resewnbles pilshryd in soine respects, but Is snaller, only about Tralf the size of adult individauls of that
varicty, and the body whol is sharply anguiated and more flat-sided. it was first thought to 1epresent a distinet spe-
cies, but tie presence of individuals varying towsard srivolvis in the type lot, as well as in nearby watess, indicate a
relationship to this large planorbid.” Further, the shell chtaracteristics of £ (P} winslowi merge into B, (P} pilshrpi
Infracaringta, which merge with B (£ ] pilsbryi s 5., whith in tum seem 1o merge into £ (P} mivotvis, {See note 96.)

8 Clarke (1973 459 f£) recognized the subspecies Helisoma [»Planorbella} (Fierosoma} pilsbryl infracarinattam
F.C. Baker 1932, but not without some hesitation. “Since reliable criteria are lacking for any new evaluation of the
biological relatiunship between this taxon and the mote southent Helisome [= Planorbella) pilsbryi Baker, the niost
1ecent opinion (Saker, 1945: 138) is followed and the name . p. infracarinatun is used. ... Baker {1936b] ...
cormnented on the ‘perplexing variation' in this subspecies. The varfation is so great, tn fact, that oue is initially
tempted Lo consider it analogous to the variation exitibited by Gyrauhis deflectus and to regard Helisoma [ Planor
bella {Picrosoria )} pilsbryi infracarinatum as a frequently occusring morplwlogical vatiant of H, frivalvis (Say). ...
1t is alsq possible that Helisormw pilsdrel Difracarinanen is @ motph whick is intermedinte between £, corpulentun
(s. 5#7.) and . trivolvis (s ser} derived from sporadic introgressive hybridization or represenithitg a surviving parental
stoek frim which # corpulentum arose. The status of . p. infrecarinatum as a separate taxon requires additional
rasearch™ {Clarke, 1973: 461-462), :
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Clarke (1973) placed Helisoma kennfeotti F.C. Baker 1945 and Helisoma pilsbry! preblei F.C. Baker 1945 i the
synouymy of Planorbelly (Pierosoma) pilsbryl infracaeringta (F.C. Baker).

From a cqunparison of authentic matenial of pilsiryr (paratypes, ANSP 140269) and infracarinata (pavatypes,
ANSP 158589), as well as winrlowl F.C, Baker 1926 (paratypes, ANSPT 158596), and considering variation seen in
other inusenm jots and presented in the literature, | can see no compelling teason to seprrate the three forms taxo-
namically with latinized narnes. Further, | suspect that Plarorlelle pilsbryi is not taxenomically distiuct from 2
triverlyrs.

The spire carinae in the form fracarirnta have a tendency to be better developed than in pifshryf, these caringe
are rather prornisent in the form winslowi, the shell of which also has well-developed basal canse.

SEC. Baker's apinions regarding Slancrbella (Pierosoma trivolnis {Say) chianged over the years. i bis final (1945)
publivation, he recognized the eight suhspecies [as Helisoma (Pierosomal} trivolvis] listed below and gave various

tocutities.

£ ertvolets tripplvis {Sey 1817) “This type of sheli s abuudantly distobuted in the northeastern part of the
United States from Maine westward te Meliraska. The southward extension of the typical form appears to
be northern Hiinois andd Indiana, Ghio, Pennsylvania, and New Jersey™ (F.C. Baker, 19360}, In 1945, Baker
mentioned New York, Michigan and Wisconsin,

B otrivodvrs fafioe (Haldeman 1844). Massachusetts, Maine.

P trivalvis lenta (Say 1834), Central Blinols, Tennessee, Louisiana, Texas,

F.trivolvis macrosterna (Whiteaves 1863), Southern Canadd, northern Wiscousin,

& trivolvs furgide (Jeffreys 1830) (= intertexta Sowerby 1878). Seuth Carolina ?, Florida, Alabama, Texas,
Arkansas,

B trivolvis marskalli {(F.C. Baker 1945). New Jersey, New Yurk, Maryland, Virginta.

£ erivolvis chantarquansis (F.C. Baker 1928). Chautaugua River, New York.

F. irivelis holstonensts (F.C. Baker 1945). Holston River, southwestern Virginia,

Ularke {1973) added subcrenate Carpenter 1857 a5 a subspecies of Planorbella [“Helisoma] trivalvis, piving tts
distributian as California to Brtish Columbis and Yuken Territory and east to Utah, Colorade, Minnesots and Mani-
toba. He plased faffax Haldeman and macrostoma Whitesves in the synonymy of #révadvis 5.5, and fiorsd Tryon 1885
and plexats igersoll 1876 in the synonymy of subcerenata.

I doubt if it is advisable at this time to recngnize varieties or subspecies of Planorbella trivolvis, at least imtil a
carefil study fs mdertaken and completed on this eommon and widespread comples of Nepth American planorbid
spaals, However, if grographic subspecific nurnes fit a need, then perhaps four can be tentatively adopted: P Irivolvis
5.5 (nartitern North America east of the Rocky Mountains, south to Nebraska, narthern Ilinois, Pennsylvania and
New Jersey), £ trivolvis lente {central U8 A, south of Nebraska and ceutrat Hlnoils to Texas (7) and Loudsiana), B
trivolviy furgide (southesstesn US.AL south of Penssyivaimia and west to Alabama, Arkansas and possibly Texas),
amd £ trivoluis suberenata (Rocky Mountain and Pacific states and provinces, possibly east in the north to Manitoba
and Minesota).

" Pitshry (1934a) recopnized six races of Planorbella [Seminoling) durvi: duryi s.s., imereclaris Pilshry 1887, pre-
plalrata Marshall 1926, endiseus Pilshry 1934, normedis Pilshry 1934 and seminolis Pilsbry 1934, These, slong with
£ 15} sealoriy, are {Hustrated in Fig. 785, )

Hlawrbella [ Seminoling) duryi seninolis s the subspecies which is characterized by an everted spire of varying
degrees.  Higher spired individuals are very shmilar in appearastee to B £8.7 soularis, but the latter is narrower and
generally less widely umbilicate. Also, in £ (S ) duryt semintolls, the “lower {i.e., anterior] niatgin of {the] apertwe
iy gemrerally advanced beyond {that of} the upper {ie., posterior] ” inatgin {except m sxceptionally tong individuals)
(Piishiry, 1934a: 35), whereas in £ {5,/ scalaris the upper (posteriar} tnasgin of the aperttire {(when viewed from the
spire end of the shell) projects further than the lower (anterior) margin, ‘

" Thee identification key fur the Ancylidas is adepted froin Basch {1963}

Marke's 11973) treatment of the Yalvatidae differs in several yespects from that of Meant (1982). Cluke con-
sidered Valvata Iewisi and ¥, simcera mylgnderi as ntorphs of ¥ sincens, and ¥, onzaeriensts as z subspecies of ¥ sin-
cery (rather thsn a5 & ntorgh of ¥ fewist).

CORRIGENDA
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The laleral teeth of Rhodacmes are distinct from other w
North American ancyllds by the possession of an “enor- W S 4 @ /‘p
mous mesocons, the biade-Hke cusp extetding beyond the é‘ f \’_Lmewmm f R}V\/u
bast, the ectocone is back of the mesocone, entirely sepa- { 7 \ L j ™
rated from it and has several small cusps; there is nn endo- T T
cone” (Walker, 1918b) [Fig. 786]. centra tobth \2%,”,)“15( lateral looty

Fi:, 786, Centraland Isl radidsy teeth of ancytd tinpels,
Rhodacmes 15 on the tefl,

CORRIGENDA

The endings of 1he trivial names of Cpergopaivding (p. 86} should e . chimensis mallearn and C japonica.
{These two introduced snatls, now widely spread in the United Staies, were restricted origiuaily to tire Far East,
There is some doubt as to whether they are actuaily two distiuct species, rather than different forms of the same
widespread varfable species.]

The naine Compelnme regulare (Lea 1841) should repiace C cowrcratum (Lea 1844} [pp. 86, 87 (Fig, 403, 91
(Flg. 66)]. C decisum (Say) dates from 1817, yather than 1816 [p. 86].

Liaplax ehoctawhatchensis [p. 90] should be placed as a subspecies of L. pilebryl und its distibution listed as
Chostawhatchee, Escarubia, Fiint and Suwannee river systems, Floyida and Georgia. The distribution of L. pilsbryr
[rilsbeyi is restricted to the Chipols River, Florida (see Burch & Vail, 1982),

Piisbry (1899b) should be Pilshry {189%a) on pp. 102, 103 {see Flumincola erythopoma, £ nuttallisoe, F. serts
nalis and F, virens}.

Munay (1904, 1976} should be added as references for the introduced Melanoides tuberaedara on p. 130,

The ensings of some of the trivial nantes given on pp. 149 and 198-206 should be changed ay follaws: Gyroroma
arpinm, &, carpriferuny, G, inclsam, Helisoma [Carinifex } newberryi jseksonense {pp. 198, 1991, B (C.} newberryi
oceidentale [pp. 199, 102], Menetur {Micromenetus] brogniartianus [pp. 201, 202, Planorbella { Plerosoma) colum-
bignsis [p. 2021, F. (P} corpulensa corpulenta [p. 202}, B [P} corpulenta vermilionensis [jt. 204, B (R} corpulenra
whiteavesi [p. 104], £ {F ) magnifica (pp. 204, 205], £ {8 ) occidentalis {pp. 204,205}, F 1P ) pilrbryi infracarinats
{pp. 203, 204}, D (P ) subcrenata {= trivolvis stborenara) [pp. 204, 2051, P (P tenuis [pp. 204, 2051, £ (P} i
verlvls intertexta (= turgida Jelfreys 1830) [p. 2041, P /P ) trancata [pp. 204, 206], £ {Seminolina) scaleris {pp.
204, 206].

Lithasia genicalata pingufs {p. 160} is included in Supplentental Note 35 {p. 272).

The date of Pilsbry's Pinyse cubensis peninstdaris [Physella { Costatellaf cubensis peninsularis] (see p. 188} is 1899,

Helisenna eucosria {Fartsch 19087 wus otnitted under the subgenus Helisoma s.5. (. 198). This is the name given
to smajl shells with spiral reddish bands from GreenRield Fond near Wikmington, North Carolina, sud Burks Place,
Lonisiana. These shells may yepresent meyely a fonn of . ariceps anceps.

A revised Hst af the species of Flanorbeily, subgenus Plerasoma (rel. pp. 202.204) is ag fullows,

Stbgenus Fierosariz Dall [905

Planorbetle {Pierasoma) ammon {Gould 1855) {Fig. 730]
Cienaga Grznde, or Colorado Low Desert {Gould, 1855a; Henderson, 19364); Sacramesto and
San leagquin river drainages and near Watsonville, Califernia {Henderson, 1934a).
Planorbellz { Pierpsoma) Wirnepl (Tryon 1867)
California to British Columbia it the Pacific drainage area awd British Columbia and Alberta in the
headwaters of the Peace and North Saskatchewan river systeins {Clarke, 1973).
Planorbells { Fierosoma} rohunbiensis {F. €. Baker 1945)
Lac La Hache, Cariboo District, Britlsh Columbia (F.C. Baker, 1045},
Planorbelia {Pieroscna) corpudenta corpulenta (Say 1824)
Westernt Ountario, eastern Manitoba and northern Minnesota in the Winuigeg River systenr; upper
Mississippd River system in northern Minmesota (Clarke, 1973).
Plarorbelta {Pierosoma} earpulenta vermilionensis (F. C. Baker 1929)
Vermition Lake, §t. Louis County, Minnesota (F. €. Baker, 1929b).
Planorbella { Pierosoma f corgulente whiteavest {F. C. Baker 1932)
Creenwater Lake and Lac des Mille Lacs, Thunder Bay District, Ontario (Clarke, 1973).
Planprbelle { Pierosomal magnifics {Plishry 1903) [Fig. 732}
CGreenfield Pond, neay Wilmington, Nortb Carolina {Bariseh, 1908),
Planorbefiz { Plerosomaj occidentalis (Cooper 1870) [Fig. 733)
Lakes, rivers, creeks, ditches, sioughs and swamps in Califrenia, Gregon ami Washington (see Hen-
dersen, 1936¢).
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Plancrbelia [ Plerosoma) oreghrensis {Tryon 1865)
Puchlo Valley, Oregan {Tryou, 18651); Tooele County, Utal (F.C. Baker, 1945),

Flancrbella (Picrosomu) pilstryi (F.C. Baker 1926) [Fig. 731}
Mussachusetts west to Minnesots, northern New York and certrat Wisconsin northward (F. C. Baker,
1928¢) [form pilshryi s.; S1. Lawrence River drainage ares in Georgian Bay and the St. Law-
rence River and Rideau River, Catadian Interior Basin from eastern Ontario to central Saskatche.

wan (Clarke, 1973) [form infrucarinata]; Vilas County, Wisconsin {(F.C. Baker, 1928¢) [form
winslowl}.

Planorbella {Pierosoma) tennis (Dunker 1850) [Fig. 'BS}Qa
Texas, Arizana, New Mexico, southern Califortia and Mexicn {Berjuaert & Miller, 1973).
Plavorbefla {Plerosonia) traski (Lea 1856}
Caiifarnia: Kern Lake (Lea, 1856), Stockton {Henderson, 1934a}, Bakersfield, Kern County, and
Buena Vista Lake (F.C. Baker, 1943).
Fhmorbella (Pierospma)) trivolvis trivofvis (Say 1817) IFig. 736]

Northern North Awerica east of the Rocky Mountains, south to Nebraska, northern [Hineis, Penn.
sylvania and New Jersey.

Flanorbella {Pierosoma) irivalvis fenra {Say 1834)
Central United States from Kznsas and central Tiinois ta 73 Texas and Louisiana,
Planorbella {Pierosoma | trivolvis subcrenata (Carpenter 1857) {Fig. 734}

California to British Columbia and Yukon Territory and east ty Utah, Colorado, Minnesota and
Manitoba {Clarke, 1973},

Planprbelly (Pierosoma) trivolvis targida {Jeffreys 1830}
Fronn Long Pine Key, in the souther: Everglades, throughout peninsular Floride and north along

the egast to Lake Waccamaw, North Carolina (Filsbry, 1934a) and Delaware and Maryland, west to
Alabama, Arkansas and {7) Texas.

Planorbella (Plerosoma) tnoicata (Miles 18613 [Fig. 737}
Michigan, northern Hihiols, and Wissonsin {I'. C. Baker, 1928¢).
Tie name Drepanotrema {Antifiorbis) cinex on p. 199 {legend of Fig, 715) should Be Drepanotrema [Fossu-
harbig) civeex.
The geueric nmne in the legend of Fig. 741 {p. 207) shrould be Planorbufz {not Platorbella}.

VI GLOSSARY

Abaxial. Directed away from the shell axis (Le., the ceutra! line or central column of a coiled gas-
tropoid shell) vutward,

Acroloxid. A commnon-name adjective referring to a member of the family Acroloxidae,
Acute, Sharp at the end.

Ampullariid, A conunon-umne adjective referring to a mewnber of the family Ampullariidae.
Ancylid. A common-nmne adiective referring to a member of the family Ancylidae.
Ancyliferm. Limpefshaped; patelliform; shaped like an obtuse cone {sze Fig. 778},

Angular, sngulate. Having an angle {or having the tendeucy to form an angle), rather than a round
contour.

Angulatien. Edge along which two surfaces in different planes mect at an angle.

ANSP. Abbreviation, usually associated with musenmt speciinen catalogue nmmbers, for Acalemny of
Natura! Sciences of Philadelphia.

Aperture, The opening or “mouth” of a snail shell through wldch the head-foot protrudes when the
snail is active.

Attennate. Slender; elongated; long and narrow.
Auctorum (abbr. guet). OF authbrs,
Auger-shaped, Shaped like an auger, i.¢., with a flattencd base terminating in a sharp, pointed twist.

Axtal, Parallel to the axis or columella of a shell, i.e., transverse to the direction of the shell's spiral
coil.

Base. The part of the sliell opposite the apex. When a shell #5 hield with the apex directes upward,
the base is the "bottoin™ part of the shell. In regard to the natoral position of the shell as carried
by the snail, the “base™ is the anterior end.

Bithynlid, A common-name adjective referring to a memnber of the family Bithynlidae,

Body whorl, The last complete whor! or volntion of a spiral snail ghell, measured from the outer lip
back to a point immediately above the outer Up. 1t is normally the largest whor! of the shell, and is

catled the body whorl because i encloses the greatest part of the suail’s body.
Y.

Callus. A layer of calcareous material on a shell secrcted by the snail's mantie.

{I85)
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Campanstlate. Flared at the end; bell-shaped.

Canaliculate. Bearing a channel or groove.

Carina {pl. carinae}. A sharp spiral edge, tidge or “keel” ou the outer shell surface.
Carinate, Having one or more sharp spiral edges, ridges or keels on the outer shell surfuce.

Central tooth, The niedian or rachidian tooth of a transverse row of radular teeth. It is flanked by
fateral teeth {sze Tig 784).

Channeled. Bearing a channel or groove.
Clavate. Club-shaped; growing gradually thicker toward one end.
Cleaver-like. Shaped like a butcher’s cleaver, f.e., like a short, flat, broad eutling institment.

Color bands. Revolving spiral stripes of a darker liue or different color from the ground or back-
ground color which ocour on same species of gastropod shells.

Columella. The internal colunm around which the whorls revolve; the axis of 3 spiral shell,
Cohimellar fip. The apertaral margin at the cohimellar region of a coiled gastropod shell.

Compressed. Refers to the spire of a gastropod shell which is refatively flattened, i.c., is not elon-
pated.

Concentric. Having the same center, e.g., the nuctens, and expanding outward in paratiel (Le., equi-
distant} lizzes, as in the lnes of growth of an operculuin (Fip, 780c).

Coniinental Pivide. The hightand which divides the Nortli American continent into two very large
dratrage regions, one in wiich the streams fow generally castward inlo the Gulf of Mexico, Atlantic
Oceant, Hudson Bay and the Arctic Qeean, and the other in which the streams flow generally west-
ward into the Great Basin, the Gulf of California, the Pacific Ocean and the Bering Sea.

Comeons, Horm-lke.

Costa (pl. costae}. A transverse 1ib or rounded ridge of considerable size on tie surface of a shell.

Costate. Refers to a shell in which the surface is sculptured with heavy, regular transverse ridges or
ribs.

Cragsate. Gross; tiick; coarse; nefther thin nor {ine.

Crepidulaform. Shaped like Crepidula, Le., limpet-like with a small, coifed apex.
Ctentdium. The characteristic respiralory appendage or gill of molhusks.

Cusp. The cutting blade or blades projecting {rom each tooth of the moluscan radula,

CyHudrical. Shaped like 2 cylinder; round in cross-section with nearly parallel sides.

Becollate. Cut off, ie., a5 with the shell of some snails where the top several whorls of the spire
break off or erode away,

Depauperate. Condition in which an individual, colony or race exhibits the outward manifestation
of disesse, accident or walnutrition, or a reaction to adverse environment. See depauperization.

Depauperization, The outward manifestation of disease, accident or malnutrition, or 2 reaction to
inimical environment. it affects individual moltusks fairly frequently, but also it sometimes involves
whole colonies and races. Symptoms of depauperization are dwarfing, lack of nacreous material {in
certain hivaives), loose coiling and simplification of shell characters {Goodrich, 1939a}.

Depressed. Filattened dorso-ventrally or postero-anteriorally, as the spire of z shell.

Flongate. Lengthened; extendiug length-wise; especially higher than wide.

Entire, Refers to the Hp or peritreme of a shell that forms 4 continuous circle or oval, te., it is not
broken by a space where it meets the parietal wall of the body whort.

Fissure. A narrow slit.
Fusiform. Spindle-shaped, 1.e., with a relatively thick middle and tapered to a point at each end.

Geniculate. Maving a joint or bend.

Gilibous, Very convex or swollen; tumid.

Gradate. Arranged in steps, as a spire with shouldered whorls,

Growtht Hines. Minute lines on the outer shiell surface indicating minor rest periods during growth.
Not to be confused with the major “rest inarks™ or varices, caused by prolonged grawth arest {as

during winter}.

Heliciform. Shaped like Helix, i.e., with the characteristic shape of the majority of land snails, which
liave a somewhat depressed spire and whosls that inerease regularly in dlameter.

Hydrobiid., A commoin-uame adjective referring {0 a member of the family Hydrobiidze.

Hyaline, Glassy; glossy and transtucent or nearly fransparent.

Imperforate. Refers to a spiral gastropod shiell which has no opening or external cavity at its base,
In such a case, the inner sides of the colled whorls are appressed, leaving no cavity, or, if they are
not appressed and a cavity is formed, then its opening is completely coversd by a callus or the re-
flected cotlumeltar aperturat Hp.

Incised, Grooved; engraved.

Iuflated. Refers to snail shells or individual whorls witich are bulbous or swollen in appearance.

Labrum. The ouler part of the apartural lip of a coiled gastropod shell, as opposed fo the pariefs!
or imbilical lip and the basal (anterior) lip.
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Lateral teeth. The testh on each side of the central or rachidian tooth in 2 transverse row of radolar
teeth fsee Fig, T84,

Lira {(pl. lirue). A ridge, specifically a spiral ridge on the outer surface of a snaii shell.
Lirate. Relers to a shell with spiral ridges ou its external surface,

Longitudinal, Relers to shell sculpturing that is at right angles to the spiral direction of the shell's
cail; transverse.

Lymnaeid, A commeon-name adjective referring 0 a member of the family Lymnaeidae.
Malleated. Dented as if kit by a hammer.
Marginal teeth. The longitndinal rows of teeth at each edge of the molhiscan radula.

MOZ, Abbreviation, usually associated with museum specimen catalogue munbers, for Museom of
Comparative Zoology {Harvand University ).

Median eusp. The middle cusp of & molluscan radolar tooth, geverally flanked by smaller lateral
CUSDS.

Median tooth. The central or rachidian tooth ol a transverse row of radular teeth. 1t is flanked by
lateral teeth (see Fig. 784

Micromelaniid. A common-nanie adjective refersing to o member of the family Mieromelaniidae,

Multispiral. Refers to an operculum in which there are numerous, very slowly enlarging spirals, coils
or whoerls (Fig, 780a),

Neritid. A common-uame adjective referring to a mamnber of the family Neritidae.

Neritiform. Shaped like Neriza, Le., subglobose or hemispherical, with few rapidly enlarging whorls,
very veduced spire, and a heavily calloused and expanded parietal apertural margin (Fig. 779).

Nedule. A small knot, lump or irreplarly shaped nrass, such as the projections oceurring on the
shell surface of somne freshwater shails,

MNomen dubium (pl toming dubiad. A dublous nante; one that cannot be applied with certainty to
any krows taxon.

MNomen mudum (pl. raming miday, A newly introduced species name without sufficient description
to justify its aceeptance in the zoological Hterature.

Nomen gblitum {pl. nomina obfita). A forgotten name. A name that has not been ased as a senior
synonyt in the primary zaological literature for more than 30 vears. Such a name has no validity
i rooiogical nomenclatire,

Nuchal lobe. One of the two right and ieft lobes at the anterior head-foot margin on either side of
the inouth.

Nuclews, The lirsst-formied {earliest) part of beginning of a shell or operculum (e.g., see Fig. 7804d).

GLOSSARY

Oblique. Slanting; greater of fess than a right angle; neither parafict with nor perpendicular to.
Obsolete. Obscure; indistinct; very rudimentary.
Obtuse. Bluut or rounded at the end, not acute or pointed.

Opercuiwm {pl. opercula). A corneous or calcareous plate borne on the fiorsai post_erior foot of pro-
sobranch smails which closes the aperture when the snafl withdraws into its shell (Fig. 772).

Oval, ovate. Tn the shape of the longitudinal seetion of a hen's ege, i.e., oblong and curvilinear, with
one end narrower than the other,

Ovoviviparus, Condition in which the young snails are formed within an egg, but hatch while stili
inside the mother snail, from which they emerge as young crawling snadls,

Pagoda-like. Shaped like a pagoda, Le., with 2 tapering, tower-ike, storied, carinate shell spire {see
Fig. 443).

Patefliform. Limpet-shaped; ancyliform; shaped like an obtuse cone {(see Fig. 778),
Parietal. Pertains to the inside wall of the shell aperture.

Paucispirai. Refers to an operculum in which there are few rapidly enlarging spirals, colis or whorls
(Fig. 780b).

Perforate. Refers to a spiral gastropod shell which has a very narrow perforation at its buse, formed
where the inner sides of the coiled whorls do not join.

Periostracuny. The thin proteinaceous external layer covering most molinsk shelis.
Peripliery. The edges of a shedl as seen in outline.

Peritreme. The peristome, apertural “lip™ or apertural margin of a gastropod shell {(does not include
the parietal wall in shells withont an entire {continuous) apertural margin}.

Physid. A commpn-name adjective referring to a member of the family Physidae.

Plivsoid. Shaped like the sheli of 2 member of the family Physidae, L.e., sinistral and with a raised
spire,

Platispiral, Coiled in one plane (Fig. 777).
Planorbid, A common-name adjective referring to a member of the family Planorbidae,
Pleurocerid. A common-name adjective referring to a member of the family Plewroceridas,

i

Plicn {pl. plicae). A transverse or “vertical” riige or “rib” on the outer shell surface.
Plicate, Bearing plicae, which are transverse or “vertical” ribs on a shell,

Plicate-striate. Refers to a shell having longitudinal {¢ransverse} foids or ribs on its surface that are
crossed by raised spira jines.
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Ponmtiopsid. A comnmon-nzme adjestive referring to a member of the fanily Pomatiopsidae.

Ponderans. Very heavy; very thick,

Psendobranch. A ““false” or sceondarily derived gill; 2 vascularized, fleshy outgrowth near the oper-
tng to the pulnouary cavity {pneumostone} of aguatic pulinonate snails which aids in respiration
Isee Fig. 773a). Not a true ctenidiun.

Pyniforn. Pearshaped, i.c., targe and round at owe end and tapering 2t the other end.

Raduola {pl radulae). A rasp-tke strugture in the anterfor end of the digestive tract of all noHusks
except pelecypods which 18 used to serape off food during feeding. The radula consists typically of «

uumber of longitudinal and transverse rows af minute sharp “leeth” each with one or more cutting
blades or “ousps”

Revplving lines. A tenin sometimes used for spiral striae; vccasionally slso called “spirals”

Rimate. Refers to a coiled gastropod shell that has at its base a narrow “winbilical” opening that is
partiaity closed by the expansion of the anterior columellar lip,

Rounded. Having a more or less evenly curved contour, in contrast to being angular.

Soadar. Pertaining to or Hke a flight of steps, t.e., a shel! with elevated spire formed of right-angular
whorls,

Sealarifarm. Shell fonn, ususlly pathologically produced, in which the whorls are disjoined or tend
11 become so.

Seutpture. The natural surface wmarkings, sther than those of color, usually found on suail shells,
and often {oruishing identifving marks for species recoguition,

Sersu lato (abibr. g lat. ors Ly, In the broad sense.
Sensu stricto (abfa. s.atr. or 553 Tn the strict sense.

Shouldered. Relers to the appearance (in outline) of the posterior outer peripheral part of a whor!
that iz sharply rouaded ia contrast to the more sven curvature of the rest of the shell {Fig. 776¢).

Sie. Thus (to indicate exact transcription}.
Sinnous. Wavy or S-shaped.
Spade-shaped. Shaped like a spade, Le., like 2 broad, flat blade tapering rapidly at one end,

Spatulatg Shaped like 2 spatula, i.e., broad and oblong at one end, tapering rapidly uear the center,
and coutinuing as & narrower elongation at the other end.

Spindleshaped. Fusiforny; shaped like a spindle, i.0., with a retatively thick middle and tapered to
a pomt at bath ends,

Spiral. Winding, coiling or circling around a central axis; winding aronad z fixed point and conting-
ally receding from it; the form of the shelt of imost snails.

GLOSSARY
Spiraf seulpture. Surface markings of a snail shell which pass coutinuously around the whorls more
or less paratie] to the suture.
Spire. The whorls of a snail shell, excepting the last or body whorl. The spire is measured as the
distance (parallel to the columelta} from the sutore where the apertural p meets the body whori to
the shell apex,
Stria (pl. striae). A slight superficial spiral groove or furrow on the outer shelt surface, or a fine
spiral threadlike line or stresk. Commaonly nsed also, in a less precise sense, for raised spiral fdges

ou the shiel! surface,

Striate. Refers to a shell having spiral incised lines on its surface, Also used, less precisely, to de-
scribe shells with spiral raised Hnes, or for shells covered with fine transverse lines.

Subglobose. Nearly globular or spherical in shape.

Succiniform, Succinreg-iike, i.e., with a thin and fragile shell, which has 2 large oval aperture and
body whorl and a small spire.

Suture. The line on the shell surface where two adjeining whorls meet.
Taxon {pl. taxa}. Any taxonoinic group, ¢.g., a rece, subspecies, species, genus, family, order, ete.
Thiarid. A common-name adjective referring to a member of the family Thisridae.

Transverse. At right angles to the spiral dircction of the whorls; parsiiel to the celumella or axis of
the shell; in the sanre direction as {i.c., paraliel to) the growth lnes of a snail shell,

Truncatelloid. A commuan-name adjective referring to a member of the supertamily Truncatelloidea.
Tuberculate, Covered with tubercles or rounded knobs.

Tubercle. A nodule or small eminence, sech as a solid elevation sccurring on the shell surface of
soine gastrofrods,

Tumid. Swolien or enlarged.

Turbinate, turbintform. Shaped like a turban; refers to a shel} in which the whorls decrease rapidly
in dimmeter and taper broadly from a circular base to the apex.

Umbilicate. Refers to a spiral gastropod shell which has an opening or cavity at its base, and more
specifically t0 ope ir which the opening ts more than a very narrow perforation. This cavity is
furmned in those shells in which the inner sides of the coifed whorls do not join.

UMMZ. Abbreviation, usually associated with musemn specimen catalogue munbers, for the Uni-
versity of Michigan Museum of Zoology (sometimes incorreetly cited as MZUM),

USNM. Abbreviation, usualy associated with museum specimen catalogue numbers, for the United
States National Museam (National Museam of Natural History).

Valvatid. A common-name adjective referring to a member of the fainity Valvatidae,
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Viviparid. A common-nume adjective referring to a member of the family Viviparidae.

Whorl {spefled *whisl" in zarly litersture}, One complete tum or coil of a spiral gasiropod shell.
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Asrolaxoidea, 221
Arecileus, 169, 170, 247, 264
culpradensis, 169170, 247
lacusteis, 247
Acrolions, 204
Aveorbini, 274
Awrorbis, 774
petricofa, 274
acicta acuta, Elimia, 131
acte gewka, Fleuraeera, 167, 163
wcret clyveda, Effmia, 131
acwin, Cpstgdelfe, 1RE 189
wowta, FHimid, 121
geindd, Flivdin avata, 131
avitti hinklevi, Plewracera, 162
aciztu lewiti, Flenrocers, 162163
aviets, Physella, 188, 159
agirra, Flewrpedrd, 162 271
acuty, Pleorocers ucuta, 162, 163
acietifitas wrutifilase, Calibasts, 152
aciifiiasa arutififose, Juga, 152
crputifeiasg, Cafilasis, 151
ariitififizsa, Calitrases acutifilosa, 152
ueuiéfiiosa, Juge, [S]
urtetifihosa, fuga acutifilosy, 152
acutififosa pittensis, Cafibasis, |51
atwiiftiasa pittensis, Juga, 154
wcritifidorsa sishiveaensiz, Colibasis, 152
wcutifiasa siskivrensds, Jugn, 152
acutoraringre, Flimig, 145
aeierrenrinata, Melamia, 2771
wequicasiates, Heolopyrgus, 13,94, 96, 98, 235
aprnigngsen, Anrillprbis, 197, 198, 2558
aeruginasum, Drepouotrema, 197 198,255
wgatherte, Morstonia, 113,115, 118,238
alafiamenye, Plevracera conolicularion, 163, 164
whrbamensiz, Amphigyra, 208, 209,255, 277
ataligrniensis, Elimia, 138 139, 265
wluburrienyis, Croniabusis, 165
alabarensis, Oyrativng, 149 271
wtiharriensis, Meluniia, 264
alphamensis; Menetis, 776
atabuniengis, Micrameneny, 776

atha, Flywsella gyrina, 184, [83
wibanyenyis, Elbsig hovkiniana, 13
alfierta, Bakerthympea, 172,252,279
atheria, Fossaria, 172,252, 279
alfwrta, Galba, 279
glhofilata, Fhyselle gyeing anrze, 184 185
wleoviensis, Somutogyeus, 104
aldrichi widrichi, 4mnicole, 120,122
akdrichi, dmnicola, 270
aldrivhi, dmnicole aldricki, 120, 122
aldrichi antroecetes. Amnlcola, 120
wldrichi insnlita, Amuaicolg, 124
aldrichi, Somgtogpyrus, 103
Alleghenya, 264
alpeneisis, Stagnicide, [75
alte, Lawx, 171, 182
altilis, Gilfra, 97, 104,133
alveare, Pleuracera, 162, [63, 165
Aparude, 264
Amblustoma, 164

ehurned, 264
Ambluxis, 264

elrtsea, 264
Arbloxis, 264
Ameria, 208, 280
armunon, Helisorna, 279, 281
armon, Pierosoma, 202, 203, 260, 279, 281, 285
ammet, Planorvetla, 202, 203, 260, 279, 281, 283
Amnicela, 95, 120-128, 239, 269, 270, 277,
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qhirichi, 270

alidrichi gldrichi, 120, 122

aldrichi aoiroecetes, |23

aldrichi insalitg, 174

fukerigna, 124, 270

hrawni, 134,127

clarkel, (24,27

cora, 123,124

dallr dadli, 121, 124, 127

dallt jotmsoni, 95, 121-124

decise, 113,124,270

grarwe, 173,124, 127

gregei, 124, 125,127

integra, 269

fapidaria, 269

fimosa, 121, 123, 128, 269, 270, 277

limose fimaze, 124,177

(338)

Timrorst prarva, |14

Tustrive, 269, 278

orisspuriensis, 124, 270

pratfida, 125

pilstryi, 124, 125,127

poratd, 125 269, 270

aroserpiva, 124,270

pupeides, 123126, 127,270

refronarge, 95, 123,126,127

rhombuostamnae, 121, 124127

stygia, 124,125

walkeri, 123, 126 128,270
Amsienlinge, 94,95, 121123, 125, 127, 128,238
amnicalotdes, Somatogyrus, 103, 104
Amphigyra, 208,205,255 277

algharmensis, 208, 249,755, 277
ampdy, Elinia, 147, 148,271
ampla, Leptoxis, 151, 154, 245
amgilum, Gyrotoma, 149 271, 283
amputleves, Plysella gyriag, 184, 185
Armpulluria, 264
Ampullariidae, 90, 81,93, 221,230
Ampullarioidea, 21%, 231
Ampultarius, 264
Angplovamus, 264
anaring, {oatatella virgata, 1%0, [91
anatira, Phisella virgate, 190, 191
anceps anceps, Helioma, 197,198, 258, 275
anceps anticostianum, Helisoma, 275
anceps aroosionkense, Heltsoma, 275
anceps cannd, Helfsoma, 273
anceps, Helisoma, 274.275
avceps, Helivoma pnceps, 197,198, 258,275
arceps latchfardl, Helisoma, 275
arceps percaringtum, Helisena, 275
grceps pofitum, Helisoma, 178
anceps portagentis, Helisoma, 275
ariceps rayalonse, Helisurne, 198, 258, 275
anceps rushi, Hetisoma, 275
anicaps seyi, Helisoma, 178
@iceps strigtum, Helisoma, 775
aneeps unicaringtum, Helisomu, 275
ancifiaria, Physsilg, 182, 186,274
Anculosa, 264,272,278

anthunyi, 272

genicitlata, 272

peaerosa, 278

suliglobosa, 278
Arculons, 264
Ancylidae, 211.213, 215, 223, 247, 253, 254,
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ancyiiformis, Gundlachia, 265
Avcylinae, 214213
Ancyloitea, 221,223
Anevius, 264
Ancylus, 261, 264,265, 267

lavanensis, 165
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antiallii, 267
ragtiarns, 165
Angitrema, 160-163, 246,273, 278
armigerd, 160, 161
curtg, 160, 161
dutroniana, 161, 167
fughricfiel, 162
fayana, 162, 163
Hemg, 162, 163, 146
verruose, 102, 163,273
gngitremoldes, o fluvialis, 147,277
anguistoma, Helisomag, 275
wngulate, Helisoma, 275
angulete, Thlotorg, B8, 268
angulatum, Helisona, 175
anneftap, Klimig, 136,137
annuliferum, Fleurocera, 166 -168
anthongd, Ancilose, 272
antionyi, Athearnia crassa, 159, 160,272
arthonpl, Euryeaelon, 272
antiianyl, Leptoxis crassa, 159, 160, 272
anticostignum, Helisoma anceps, 175
Antillorbiz, 194, 197, 198, 253
weriginosum, 197, 198,255
Antrobig, 100,101, 233
culveri, 100, 101, 233
antroecetes, Amnicola aldrichs, 120
Antroselates, 92,97, 231
spiralis, 92,97, 231
antrogum, Helisorr, 273
Apella, 264,772
seissura, 272
Aphaostracon, 2,93, 96-99 235 277
asthengs, 92, 96, 87
chalarogyrus, 92, 30,97
hypthyaling, 92,96, 97
maonas, 92, 96,97
puchyriris, 90-98
pyenus, 96-98
riadinus, 93,96, 98
theigoreneius, 96,98, 99
xynoefictus, 96, 98, 99
Aphella, 204
epicing, Stagnicola, 176
Aptexn, 90,192, 254,279
elongata, 190,192, 254779
elonguta ryond, 190, 192
Iyproram, 279
Apleriane, 190, 192
appressa, Lymnaea stagnalis, 173, [74, 248
aravhnoides arachnnidea, Elimia, 179,132
arachrofdes, Elimin arachngidea, 129, 132
arachnuides spivella, Elimia, 132, 133
Archacogssiropoda, 222
arelifmeds, Pyrgpdopsis, 118, 122,238
arctica, Stugnicrda, 176,177
wrvticus, Gyrauliy, 274
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arpd, Marseia, 113,115, 118, 235
e, Costaredle hendersoni hendersowi, 187, 188
aurierus, Phvsetle heotlersoni kendersoni, 187, 188
arkansensis, Leprtoxis, 154, 158, 245
arkansedsis, Mudelia, 156, 158, 245
Arnnger, 194 196,254
nriviy, |94, 196, 254
wrrigera, Angitrema, 160, 161
arniigera greigers, Plaoworinda, 207, 208, 257,158
armigera, Lithasia, 160, 161
arntigera, Planorbule armigers, 707, 208, 237, 158
arvrigera wheatey!, Flanorbula, 207, 208,257
Armiigerus, 264
arctistiokense, Helisorng, 375
arpmstookense, Helisana anceps, 275
Aspidobranchin, 222
asphreres, Aphoustracon, 92, 96,97
wterina, Eiimig, 141, 142
ihearrd Flinfa, 132
wthearsti, Phivsella gyrina, 184, 185
Athearnia, 159, 160, 243,272, 273
Crassd, 143 277,273
prasee anthonyl, 159, 160,272
rrussa orasse, 139, 160
atkaensiy, Lymmaea, 173,174, 248
R g, Cincinatig, 116
mirrea wlbmfilata, Physella pyrita, 184, 185
auren, Physells pyring, 184, 185
sgrens, Sormglogyres, 103, 104, 111
anricnlario, Raidix, 175, 176, 248
shrstradorkis, 264
bakeerl, ¥alvapa tricarinata, 34, 72
Dakerigrn, Antaienin, 124270
Bakerilymnaea, | 72.174, 149-253, 278,
o
27
wlflrerta, 177, 252, 279
budisnitdes, 112,173, 249-252, 279
lralismoiier perplexa, 753,279
rockerelli, 172,173,257, 279
rrlensis, 173,174, 249, 252, 253
daffi, 173,174,252 2583 27%
hendprsont, 174,252, 279
preradexn, 174,252,279
parpodita, 174,251
sanmmmgensis, 173,174 251,252, 2719
teclrella, 313,174,252
stereconeverensia, 174, 252
frartscili, Helisoma, 215
husalts, Vatvata trivartnnn, 34, 224
Iy fieldensis, Phvsella gyrivg, 154, 163
bella, Helisoma, 375
lrefia, Planorbella, 276
bellecrengta, Elimia, {31, 135
Bellamyinae, 86, 88
deffedn, Elintia, 140, 143
bewthrignsiz, Efirnia, 134
berenrddd, Cnyiaictla virgaw, 199, 191

harendti, Pityselia virgara, 190, 13
blanguinius, Somaiogyrus, 104, {03
bicaringta bicarivata, Vaivate, 81,225
bicarinaia raoxph normalis, Valvata, 81, 82, 223
Blearinasg, Vabiara, 82
bicarinata, Valvatae bicarinara 81,225
Licwrinatunty, Helisoma, 275
hinngyand, Funtigens, 126, 270
birnneyl, Helisoma, 779, 281
birneyi, Plerosoma, 200,279, 2181, 283
hinneyi, Planorbelly, 202, 279, 281, 283
himzeyi, Pomatiopsis, 119, 130, 240
Binneyi randolphi, Helisoma, 280
bitmey; randolpii, Pigrosoma, 280
binneyt randolphi, Planorbella, 280
Bimnphalaria, 193, 197,198, 237

glabrara, 197,198 157

Jaranensis, 197, 198, 237
Biomphatariini, 197, 198
Birgella, 109-117, 233

sirbginbose, 109.112, 2358

subglohosa lsogana, 110
Bithiniz, 264
Bithiynia, 92, %3, 230, 131

tentnenlata, 230, 231

temtaentata magnalaeusiris, 92, 93, 231

rentacuiara tentacylata, 92
Bithvaiidee, 92,221, 230, 231
Armiteriifonsis, Stagrieoia {76,177
Borysthipnia, 223

naticipa, 223
berttineri, Costatelin, 188, 189
bottiveri, Pahedestring, | 28, 130
Trerttimeeri, Physella, 185, 189
boweards, Phiveellz, 151,181, 182
Buvilliza, 264
baykiniang allienypensis, £linda, 131
hovkiniana boviiniana, Elbwia, 129, 13]
haykiniana, Elfenfa, 131
boykinigna, Elinda boykiviana, 128,131
besvidniuna viesnaensis, Elimig, 129,131
brevis, Fiimia, 132,135
brenty, Jo fluvialis, 153,272
brevispira, Costatelly integra, 190, 192
brovispira, Leptiis, 137
brevizpira, Firysefla integra, 190, 192
freviggirem, Campelora, 86, 89, 268
brevissiinus, Hyalopyraus, 98, 99, 235
bridgesi, Poimacea, 92, 230
brigniartianus, Menerus, 201, 202, 257,276, 283
brogninrtianns, Micromtenetus, 201, 202,257,276, 283
Frowni, Amnicola, 124 127
Broavsd, Lvogyres, 124, 127
brumbyi, Plerrovera, 164, 168, 273
Buccinmir, 265,273

glabra, 165

patustre, 273

buchanensis, Menetus, 276

bucliaiiensis, Menetus dilatatus, 176

buchaneisis, Micromenetus, 176

bulbusa, Juga, 131,152

bulbosa, Oreobasis, 131,132

Bulitirmen, 264

Bulinnga, 169, 170, 249
megasama, 169, 170, 249

bulimoides, Bakerilymnges, 172,173, 249-252,

§ih

bultrmgides, Fossarig, 172,173, 349,252, 279

bitlimeides, §yinraea, 249,252

bulbnoides perplexa, Raketilymnaea, 253,279

bulimaoides perplexe, Fossaria, 253,179
Bulimulg, 264
Bulitmis, 104
Bulinidae, 280
Rulinus, 264
Lutlula, Flimia, 141, 142
Bytiinella, 129, 130, 264

hemphilli, 129, 130
Brthinia, 264
caelatura caelanera, flpniz, 142, 145
caelytura, Efintia, 271
cgelatura, Elimia coelaturg, 142, 145
caelatura excellens, Elimia, 144, 145
caefaturg georgiama, Elimia, 144, 145
caglotira Infuscata, Elimia, 144, 146
caelatura lecontiona, Elimia, 144
caelatura luteocelly, Blimin, 144, 145
caeldiura stegrmsiana, fiimia, 144.146
cohabensis, Clappie, 1072, 233
cahaiwbensis cahawbensis, Eltmia, 136, 139
cahawbensis, Elimia cahgwbhensis, 136, 139
cohawhensis fraterna, Elpnla, 136
cattawbensts, Riodocmes, 211
cabirll, Hetisomna, 275
cahnt, Helisoma anceps, 275
Calibgsis, 157,152

acu tifilosa, 151

aerlifilnsg aotifilosn, 152

acntifilusg pitrensis, 157

acutifiiosa sishkiyomensis, 152

occgta, 151,152
californica, Ferrissia, 215
californica, Pomatiopsis, 129, 130, 40
californiense, Helisomy tenie, 280, 281
calfforniensis, Fontelicella, 114,113
californiensis, Pierosoma temuis, 380, 281
californignsis, Pluntrhbella tenuds, 280, 281
Calling, 204
callioglyptus, Menetus, 275, 276
catlioglypous, Menetns operculariz, 200
callingleyius, Planorbis, 776

campariulaia eampanulata, Planorbells, 202, 203,

254,279

campanulaty canadensis, Planorbelly, 276, 279
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campattiyfata collingl, Planorbetis, 202, 259, 276, 275
cainpatitlate devist, Plancrbelia, 276, 279
campanulata michiganensis, Planorbella, 276, 279
campatitlaia minor, Planorbelle, 276

campanulata muitivolvis, Planorbella, 279
campantlata, Planorbella, 276, 279
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campanlata, Planorbella campanutiata, 202, 203, 239,279

campanutata ridequensis, Plgnorbella, 276,279
campgndate rudentis, Planorbelia, 276, 279
campanulata smithi, Planvrbeita, 276,779
campghulata wisconsinensis, Planorbella, 276,279
ciripaiulatiom carpanutatum, Heltisoma, 279
ramrpanulation, Helisoma, 276,279
carparnelatum, Helisoma camparudatum, 279
campanulatum canadense, Helisoma, 276,279
campantdation coflinsi, Hellsoma, 176, 279
camparitdaun dovist, Helisoma, 276,276
cgmpatitilatum michiganense, Helisoma, 276, 279
campantila um minor, Helisoma, 276
camparidla i mudtvelvis, Hellsoma, 274
compahtdatum rideguense, Hellsoma, 276, 279
campantdatum rudentis, Hellsoma, 276, 279
carnpanudation sithi, Hellsoma, 276,279
camparitlatum wisconsinense, Helisoma, 276, 279
Canpeloma, 86, 87,90, 91, 227.230, 268, 269, 283

brevispinm, 86, 8%, 2468

cearetgriim, 283

cragseds, 86, 87, 89, 229, 268

decampl, 86, 89, 229, 268

decisum, 86, 87, 89, 230, 268, 269, 283

exHis, 86, 268

floridense, 86, 89, 229, 268

genictdim, §9-91, 229, 264

gihbum, 86, 89, 268

integraen, 86, 87, 268

lepriom, 85, 268

lewist, 86, 87

{imuemt, 87,90, 229, 268

milest, 86, 87, 268

abesurn, 89

porthenum, 90,91, 230, 263

regulare, 87,90, 91, 229, 268, 283

subsolidum, 89

tannumt, 86, 87, 268
campestris, Flanorbula, 207, 2G8, 257
cangdense, Helisoma camparudatum, 276,279
canadensts, Planorbella campanulata, 276, 279
canadensis, Stagricoln emarginatg, 178
canaliculatiom algbamense, Pleurocera, 163, 164
canaliculatum cartalicwlatum, Plewrocera, 162
cangficulatem excurgtum, Pleurocera, 164,165
canaliculatum filum, Plewrocera, 163-165
canaliculatum morifarme, Pleurocera, 164, 163
vanalicularum, Pleurocera, 162
canalicelatum, Plewrncera canaticulaton, 162
canaliculatum undwigtum, Plearocera, 16%-165
Cancellariidae, 222



caperaia, Hinklevia, 179, 180
ceperutd, Stagiticala, 179, 180
cadiferis, Elimtia, 132,133
carinate cariimaly, Legtoxis, 155, 158, 245
carnaia carinat, Miclalia, 156, 158, 243
carirgie, Leptoxds, 138
cirinata, Leptoxis coringta, 156,158, 245
varirte, Mudalia, 258
cerinata, Mudalia caringta, 156, 138, 245
caringty sickiiniate, Leptoxis, 156, 198, 245
curittate aickiiniats, Mudalia, 156, 158, 245
catinutus, Neaplanorbis, 308,210,253
carinifera, Flinug, 129,131
catiniferum, Gyrotoma, 149, 271, 283
Cirmifex, 1982200, 202, 258, 150,275, 283
weslrerryd, 215
newberryi jacksonernse, 199, 202, 259, 283
newberryi newherryy, 198, 200, 339
newlherryi newherrys pansoalvd, 300
wewberryi pecidentale, 199, 202,259, 283
carinacastary, Flimia, 134
Carnifex, 264
rars, Promenetus, 208, 276, 277
castarea, Elfntia laqueats, 138, 141
custor, Marstoria, 113,115,118, 236
catoscapiun, Lymneea, 274
catascopiun, Stagnicofla, 176, 177,274
catenaria categuria, Elinia, 137, 133
coteigria distocate, Elimia, 132, 133,135
cateraria, Flinng, 132
cuteraria, flime catenarig, 132,133
catengria fnclinans, Elentia, 122
catenaria postetll, Elimia, 132, 133
catengriy vntiyningiana, Flistia, 132133
ceaterifilensis, Menens, 275,275
conterrillensis, Planordis, 276
Ceratpdes, 264
Ceriphazia, 264
Ceriphasitdee, 270
Cerithivides, 218
chacel, Pomatiopsts, 130 244
chalurogems, Aptanstricon, 2,96, 97
rhaituguense, Helisama, 379
chautatguense, Helisoma rivoleis, 282
chautaugiansiy, Plerosong, 179
chatiteaquensis, Merosong trivalvis, 2872
chintatigtecrsty, Planorbellg, 279
chatctwuguensis, Platorbella trivolvis, 282
cheatiomi, Tryoniz, 99.101, 234,277
Chilocycius, 264
chiltonensis, Elimida, 140, 143
chivensis malleata, {ipengopaltding, 86, 88, 227, 283
vhoctawharchensis, Liophey pilsbryd, 90 128, 269,283
cireex, Drepanoiremu, 198, 19% 256, 184
eimex, Fosselorbis, 198, 159, 256
Cincing, 163
Cinefrtatia, 109-116, 238, 269,278
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angisting, 116

cihginglignsis, 109112, 269

comalensis, 109, 110

foridana, 116,112, 115

fraterna, 110-112

helicogyre, 110,112, 115

integra, 110, 269

fudayi, 109

mica, 110, 112, 115

tunraensis, 110,112

parea, 110,112,115

peracuty, J10, 115

petrifons, 110, 112, 115

poinderpsa 110, 143, 113

tgyefntingt, 113,114, 116

wekiwge, 1131158
ciriciuxnatiensis, Cincinnatie, 109-112, 269
cincirmationsis, Pomatiopsis, 120,130, 239
Cipangoepaluding, 86, 88,227,783

cliinensis malleats, 86,88, 227, 283

japariica, 86, 88, 227, 2183
cirewmiineaus, Promenatus, 277
cireupstrintus, Gvrandus, 194,196, 256
clrowrmstrigtus, Tarquds, 194, 196, 158
clappi, Clappia, 101, 103
Clappia, 101-103, 233, 269

cuftabensis, 102, 233

clappri, 101, 103

wmbilicara, 101-1033, 233
clare, Flimia, 145, 148, 271
clarkel, Amnticola, {24,270
clathruta, Tryonia, 100,101, 234
clausa, Elimig, 137, 138
clavgeformis, Blimia, 142, 145
clavaeformis, Melania, 771
clevuda, Elimio acnta, 131
clenely, Elimia, 129, 131
clincherisis, fo fluvialls, 2772
chipeaia, Leptaxis, 154, 155, 244
cagretatumt, Campeloma, 283
cochiluris, Elimia, 132
Cochfinpa, 128, 130, 245

texaria, 128, 130
Cachliopina, 101, 102, 231, 232

riograndensis, 101, 102, 231, 232
cockerelll, Bukerifymenges, 172,173,252, 270
cockerelll, Fossaria 172,173, 282, 2719
cackereili, Stagnicola, 252
colfinsi, Helisoma campantdazum, 276, 179
collingi, Planorbella campanulara, 202, 259, 276, 279
coloradensis, Acroloxus 189,170, 247
coloradoensis, Promeneius,276
cottummbiana, Fluminlcola, 107, 103
columbiong, Pliysells, 181, 182
cirlumibiense, Hellsomna, 280, 281
coltrbiensis, Fierosama, 202, 280, 281, 283
eridumibiensis, Planorbelia, 202, 280, 281, 283

INDEX TO SCIENTIFIC NAMES

columnelia, Preudosticeinea, 174,175, 248
carmalensis, Qincinnatia, 109 110
comaiens(s comalensis, Elimia, 132,133
comalensis, Fimia comalensis, 132, 133
contalensis fantinalis, Elivia, 132,135
comma, Efimtia, 131

compacte, Leptoxls, 154,155,245
conaghti, Hellsoma, 280

conanfi, Planorbelia, 280

cartanti, Seminaline, 180

Conchylivm, 265

concolor, Costarell virgata, 190, 191
concolar, Physelle virgata, 190,191
conica, Spilpchlamys, 95, 119121, 237
Conidae, 222

conagidena, Costatella, 171, 188

considea, Physella, 171, 188

canstrictus, Somatogyrus, 104, 105
consracts, Stagnicola, 176,177

Canps, 222

coaperi, Menetus 275

coaperi, Fhysella, 181, 182

cooper! planospines, Menetus, 275
coasaensis, Leploxis, 157

caosaensis, Samatagyrus, 103,106,109, 11,233,277
coosgenis, Tulotoma, 264

coosaensls, Walkerilia, 103,106,100,111, 233,277
corg, Amnicala, 123, 124

cornuariesis, Marisa, 90, 91, 230

corpulenta corpulenta, Plerasoma, 202,260,779, 281,283
carpulenty corpulenta, Planorbells, 202,260,279 281, 283

carpulenra, Leptoxis, 158
carptelernt ta, Mulalie, 158
carputenta, Plerasama, 280, 281

corputenta, Plerosoma corpulenta 202,260,279, 281, 283

corpulenta, Planorbella, 280, 281

corpulenta, Planorbelia corpulenta, 207,260, 279,281,283
corpulenta vermilionensis, Plerosoma, 202,260,279, 283
carptilenta vermilionenszis, Planorbelia, 202,260,279, 283

corpuienta whiteavest, Plerosama, 204, 260, 283
corpulenta whitegvesi, Plonorbella, 204 260 233
carpulentum corpulentum, Hellsama, 279, 281
corpulentunt, Felisoma, 280, 281
corpulentum, Felisara corpulentum, 279, 281
corsudentum, Pletirocers, 166, 168
cprpafentum, Strephiobatis, 166, 168
corpulennian vermilionense, Heltsoma, 279
corruganum, Helisoma, 275
costata, Castatella, 187,188
costata, Physella, 187, 188
Costatede, 171, 187192, 274,183

acuza, 188, 189

botimers, | B8, 189

conoidea, 171, 188

costaty, |87, 188

cuhensis cidensis, 187, 188

ctibensis peninstilae, 187, 188

hendersani, 188, 189
lenderson floriduna, 2774
hendersoni hendersoni, 187, 188
hendersoni hendersond ariomus, 187, 188
heterostropha halel, 188, 18%
heterpstropha heterostropha, 188, 189
heterostrophe powila, 188, 189
Inonerosd, 184, 189
integra brevispira, 190, 192
hitegra integra, 190, 192
integra integra waikeri, 190, 192
johnsoni, 189, 190
osculans, 189,190,274
speltnca, 190, 191
squalide, 190, 194
virgata gneting, 190, 191
virgate berendr, 190, 191
virgata cancalor, 190, 191
wirgata rhyssa, 190, 191
virgata virgata, 190, 191
wirgata virgata parva, 190, 191
Costeila, 265
castifera, Elimia 138
castlata, Flimig lagueata, 138, 143
crandalli, Elimia patasiensis, 148
crassg anthonyi, Athearrda, 154,160, 272
crassa ahthonyi, Leptoxis, 159, 160,272
crassa, Athearnia, 243,272, 273
crassa, Athearnia crasse, 159, 160
crassa crossa, Athearnia, 139, 160
crassa crassa, Lepraxis, 159, 160
crassa, Leptaxis, 243,272, 273
crassa, Leptoxis crassa, 139, 160
crassilabris, Menetus, 275
crassilebris, Samgtogyrus, 104, 105
crassitla, Campelama, 86, 87,89, 279, 268
craysus, Samatagyrus, 104, 103
crenatelle, Elimia, 132,133
cHspa, Flimia perstriata, 134
crista, Armiger, 194, 196, 254
crista, Gyreuius, 194, 196, 254
crista, Nautiius, 266
crvpiica, Fortigens, 126, 128

cubensis, Bakerifyennaea, 173, 174,249,252, 253

cubensts, Costatelln cubensis, 187, 188
cuhensis cubensis, Costatella, 187, 188
cubensis cubensis, Phyzelia, 187, 188
cubensis, Fossaria, 173,174, 249, 252, 253
cubensts, Lymnaeqa, 249

cubersis peninsuloe, Costatella, 187, 188, 7R3
ctibehsiy peninsidae, Physella, 187, 188, 283

cubensis, Physellg cubensis, 187, 188
culveri, Antrobia, 100, 101, 233
curreyand, Elimia, 138

currerignum, Pleuracere, 164, 168, 273
currierianus, Samatogyrus, 104, 105
curty, Angitrema, 160, 161
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curia, Lithawin, 160, 161

curticrs curtun, Mlerneera, 106, 168
curtuim curtuen, Strephotbasis, 166, 168
coraern, Plewrocers onrtum, 166, 168
curnan rpgnense, Pluurocera, 166, 169
curnan foquense, Strepliobasis, 166, 169
eyrturn, Strephobagis curtun, 166, 168
curvicosiaty, Elimia, 136,137

Cpelemmis, 265

Cvelostonne, 265

ceplastomg, Fossaria, 169, 170, 250G

e vclostamainrmis, Liaplax, 87,50, 228, 269
cvhindracea, fliria, 140, 143

cwlindrica, Fhypselly gyrine, 184, 185
dacryan, Rhaoema, 95, 119-121, 236
dallesensis, Juga hemphitli, 151, 152

dalli, Ampicola dafli 121, 124,127

Jalic, Bakerilvmuaga, 173, 174, 252, 253, 279
dulfi daili, Amndenla 121,124,127

dufli, Fassaria, {73, 174,252, 253, 279
catfli frensond, Amwicals, 95, 121-124
dariels’, Valvata sincera, 84, 85 2268
Funedetardiella, 270, 278

davisi, Helisarsa campasulatian, 276, 279
davisi, Planorbella campanclata, 276,179
decami, Campetomg, 86, 8%, 229 268
decqinpl, Elineg porstrinta, 133, 134, 21
drocagl, Fossaria, 170

decipivns, Somatagyres, 104, 105

deciin, Amnigein, 123, 124, 210

decisen, Campelama, 36, 87, 89,230, 268, 269, 283
deflectus, Gvraubis, |94, 196, 256, 274, 281
Dlentging, 265

deprvssu, Fierosoma gecidentalis, 279
depressa, Planarbella proidentalis, 279
deprressutn, Heltvoma gecidentale, 279
depressus, Somatogyrus, 104, 111

depegis, Lithazia abaygla, 161

desera, Fontelicella, 114, 116

digholi, Tryomia, 100, 101, 134

dipghanis, feevapex, 214, 215,263
dickinsonrd, £limeg, 138,137

dilatara, Lepeoxis, 1536, 158, 245

dilwara, Mudalta, 156, 158, 245

dilaraniis buchanensis, Mevetus, 276
dilatarus buchanensis, Micromenetus, 776
titlatutics floridensis, Menetus, 276

dilatatus floridenyis, Micromenetus, 276
dilgtares, Menerus, 200202, 257, 276
wilatatus, Micromenctus, 200-202, 257,276
difataius penngyivanicus, Menetus, 276
dilarzrus pennsylvanicns, Micronenefus, 176
Divtorardia, 222

Pizcreg, 365
disieren, Plerosoma subcrengts, 280
disfecta, Planarbeila subcrenata, 280
disjectunn, Helivoma suberenatum, 280
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istocata, Elimia catenaria, 132, 133, 135
dissroni, Helisoma, 280
disstoni, Planorbelly, 280
disstani, Seninoling, 230
Ducoglossa, 222
downizi, Leptexis, 155
Drepanotrema, 194, 197-199, 254.256, 274, 284
qergingswn, 197, 198, 255
cincex, 198, 199, 256, 284
kermatcides, 197, 198, 256
Drepanatrematinae, 274
Drepanotiemeae, 274
Drepanotremind, 194, 197, 199
drrwi duryd, Helisome, 280, 282
duryi duryt, Planicrbella, 280, 282
duryi duryi, Serminoling, 280, 182
durvi eudiscus, Helisoma, 280, 282
duryi eudiscus, Planorbaile, 780, 282
duryi eudiscus, Seminoling, 280, 182
duryi, Helisorna, 280, 282
duryl, Helivona duryi, 180, 282
duryi pirercalare, Helisoma, 280, 282
duryi {aterealaris, Planorbelle, 280, 282
ducyl intercalaris, Seminoling, 280, 282
duryi uormale, Helisoma, 280, 132
duryi rarmalis, Planorbella, )83, 282
duryi pormalis, Semiinoling, 280, 182
dharyi, Planarbella, 204, 206, 261, 180, 182
duryi, Planorbella duryi, 280, 282
duryi preglabrata, Planorbella, 280, 282
duryi preglabrata, Seminoling, 280, 282
durvi preglubratum, Helisoma, 280, 282
duryi serminole, Helisoma, 280, 282
Juryd, Smnivolina, 204, 206, 261, 280, 282
duryi, Semineling duryi, 280, 282
duryt semiinelis, Plaporbella, 206, 250, 182
durvi semiteolis, Seminoling, 206, 280, 282
duttoniong, Angirrema, 161, 162
duttoniang, Lithasia, 161, 162
ebenum eherum, Elimia, 136, 139
chenum, Flimig, 136
ehemum, Elimia eberen, 136,139
eberwn emeryensis, Elintia, 136
eburnea, Amblostoma, 264
ehtirnea, Ambloxis, 264
ehurmea, Lymindus, 266
edgariang, Blimia, 132,133
effusa, Farapholyx, 208, 209, 258, 277
effusa, Vorticifex, 208, 209, 258, 277
elatior, Rhodacinea, 211,212, 262
Elimia, 129, 131-148, 133, 246, 265, 230-272,
278
aoutia, 131
aqeurng geuta, 131
acutd clavtda, (31
acutcearinata, 145
alabamensis, 1 38, 139,265

ampla, 147 148, 271

arnnetree, 136,137

arachnoidea arachneridea, 129,132
aracinoideg spinella, 132,133
atering, 141,147

athesrni, 132

bellacrenara, 131,135

nellila, 140, 143

hentoniensis, 134

boykinieng, 131

boykiniang alban yensis, 131
bovkiniaee boykiniang, 129, 131
Yoy kiniang wennaensis, 129, 131
brevis, 132,135

butlela, 141,142

caeigrura, 271

caelarirg caelgrurg, 142,145
cavlatura excellens, 144,145
caclaturg georgiana, 144145
caelaturd infuscata, 144, 146
caelatura lecontigna, 144
caelarura huteocella, 144, 145
caelatura stearnsigna, 144.1486
caltawhensis cghgwhensis, 136,137
cahawirensis frarerna, 136
capillaris, 132, 133

carinifera, 129, 131
cartnrcastata, 134

catenarig, 132

eatenaria catenarid, 132, 133
catenaria distocata, 132,133, 135
cafenaria inclinans, 132

catenara postelli, 132,133
carenaniy vgnhyaingiana, 132, 133
chil torensis, 140, 143

clara, 145, 148, 2711

clansa, 137, 138

clavagformis, 142, 145

clenchi, 129,131

cachilars, 132

comalensis comalensis, 132, 133
comalensis fontiualis, 132, 135
comug, 131

costifere, 138

ergnatella, 132,133

curreyana, 138
curvicostata, 134,137
cyldracea, 140, 143
dickinsond, 138, 137

ebenim, 136

ebenum ebenum, 136, 139
ebenam cmeryensis, 136
edgarigne, 137,133

Sfascinang, 144, 146

fava, 136,135

froridensis, 134

Susiformis, 134,134
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gerhardn, 136, 137,139,271
gibbera, 140, 143
fgremanitena, 136, [37
haysiana, 138,139, 141
Aydel, 137,138

fnpressa, 133,134

induta, 136

interrupta, 147,148
nterveniens, 138

Jonesi, 144, 148

lachryma, 142,143

fgeta, 142, 143

laqueata, 138

laqueaty castanea, 138, 141
laqueata costulata, 138, 143
lagiceata laqueata, 137, 138, 143
faqueata torturt, 1308
livescens, 140

tivescens gracilior, 140
livescens haldemani, 144), 141
livescens livescens, 140, 143
wacglumeriang, 139, 146
miurrayeosis, 137

mutghilis, 140

i tabilis muttabills, 139, 140
rutahbilis timidus, 140
stata, 139

nassla, 134,135

olivala, 140, 142, 143, 265
ariiata, 148, 171

oseulara, 265

paupereniz, 140, 141
perstriara crispa, 134
parstriata decampi, 133, 134, 271
perstrigia perstriata, 134
milshryi, 141, 142, 271
plicatasitiata, 134

porrecta, 134, 139
potosiensis, 148

potesiensis crandalli, 148
potosiensis ozarkengiy, 148, 133
peitosiensls plebius, 148, 153
pofosiensis potosiensis, 147, 148
proxima, 144,145
pupaeformis, 134,135
pupoidea, 138,141

pybasi, 140

pygraed, 138, 139

richelfa, 139

sermicarinata, 142
showalterd, 141,142 271
simplex, 142, 144, 145
srriatila, 133, 134

strigosa, 134, 137
syrmnetrica, 144, 146
taitigng, 140, 143

teres, 134,137
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trewesdiana, 134137
ucheensss, 131, 135
veroeniliang, 142, 144, 144
varians, 134
variarn, 141, 142
virghtica, 144, 145
Ellipstma, 263,211
gilthrrsa, 271
wilipptica, Physells gyring gyring, 183, 184
windes, L ymnaeus, 274
viondes refigxa, Stagnicolu, 177
elonley, Stagricola, 175-177,274
elngata, Aplexa, 190, 192,254, 279
elonguta triohi, Aplexa, 199, 192
vlrodi, Stagnicode, | 76, 117
vhodiana, Stagnicola, 175, 176
eriarginuita canadensis, Stapticoda, 178
emargingia vashatahengts, Stapricole, 178
ergrging ty, Pafudina, 269
emmargingta servata, Stagricole, 178,274
emargivegta, Stgnicola, 176, 178, 274
ernarginaris, L ymnaens, 269
emargingtis, Sragnicols, 269
emervensis, Elimia ehermun, 136
Lronericielia, 231
engonatups, Helisama, 275
Epituntidae, 273
Epitonioldes, 222
Epitonium, 265
eryilinpirind, Fluteinicola, 102, 783
esteriwonki, Pleurocery, 167
Eumnniontz, 165
elcesmim, Helisuma, 198,258,275, 283
viecasin it vaughant, Helisoma, [98
eudiscrss, Helisoma duryi, 7280, 282
widisous, Manorbella dieryi, 280, 187
endivens, Seninoling durvi, 28, 282
Euliteidae, 222
Eurveaelon, 265, 272
anthonyd, 272
exavinus, Promenetus, 208, 200, 257, 275,278
excaratus, Somalogyrus, 104, 105, 107
vecellens, Elimin caclanra, 144, 145
cxcentrious, Hebetancylus, 213-215, 263
exvisum, Fyrvtoma, 147.349, 247,271
excuratim, Phnracera canaliculznon, 164, 165
exigna, Fusseria, 171, 171, 150, 751
axilfs, Compeluyma, 86, 268
exilis, Stagnicola, 175, 176
Sully, Hellsmma trivolvis, 28G, 282
Sallax, Pierosoma trivolws, 280, 282
Tullazx, Planorbella trivolvis, 280, 282
Jisrinates, Blinga, 144 145
Ferrissia, 211-215, 262, 263
californica, 215
Sragilis, 212, 215, 363

menaili, 212,215, 262

AMERICAN §

RESHWATER SNAILS

paraflefus, 2172, 262
rvidars, 212,243,215, 262
shimieks, 218
walkeri, 212, 215, 263
Fernissinae, 212, 213, 215, 261
filosa, Rhodacmea, 211,213,262
filum, Plevricera canalicudatum, 163165
Fisternfa, 179, 180, 247, 184, 267, 274
Inncives, 314
nuttalli, 247,264, 267, 274
wuttalli koo tatiensis, |83, 274
nuttafli lancides, 179, 180, 274
ruttalli nutialli, |80, 274
Hava, Elimia, 135, 139
Horentiang, Lithasia salebrosa, 180, 161
Horidana, Cincinnatia, 110,112, 116
floridana, Costatella hendersoni, 274
fvridaua, Physella hendersoni, 274
floridense, Campeloma, 36,89, 229, 268
FHoridensis, Elimix, 134
Floridensis, Mengrus, 276
Slorideisis, Menerus dilatatus, 176
foridensis, Micromenstus, 176
foridensis, Micromenetus ditatatus, 270
Fluminicolz, 101-163, 219,232, 269, 277,383
volunthiara, 102, 103
eryvthoponst, 102
fusca, 101, 102
Aindsi, 102
merriami, 12, 103
wirtissimy, 102, 103
maodaoct, 102
tevadensis, 102, 103
rustalfiana, 1901, 102,219,283
seminalis, 102, 283
rurbinifornis, 107, 103
virens, 102, 283
fhavialis angitrernoides, I, 145 272
fuvialis brevis, fo, 153,272
fluviakis clinchensis, fo, 272
flavialis fuviatis, fo, 272
fuvialis, Ia, 147,152,241, 272
Huvialis, fo favialis, 272
Fuvialis inudonensis, o, 273
Fuvials ytinnenss, fo, 772
Tluvialis noliciuckyensis, Jo, 272
fluvialis paglensis, to, 272
Fuvially powellensis, lo, 272
fluvialis recra, fo, 153,272
Sflurialls spinosa, fo, 153, 172
Fhvialis urita, fo, 153,272
Sluvialls unakensis, fo, 272
Sluvialis verrueasa, fo, 153,277
Fontelicolia, 114-117, 238, 2758
cafifrmiensis, 114, 113
deserta, 114, 116
herdersonti, 114, 116

idahoensis 114,116, 117
intermedio, 114,116
wicrovacens, 114, 115,117,238
regtrexicana, {14, 116
pilsbryang, 114
robusta, 114, 115,117
stearisiana, 114
Fonngens, 123,126, 128-130, 138, 270, 273
binngyana, 126,270
eryptica, 126, 128
nolsingeri, 126, 128
rickifiniana, 123, 126,129,270
orolibas, 126,128
tartarca, 126, 128
turritelle, 126,128
webert, 130, 270
Foutigentinas, 94,123, 126,238
fontinalls, Elimia conalensis, 132,135
foremani, Leptoxis, 154,155,244
Jorewnari, Pletirocera, 166, 167
formosa, Leptoxis, 154, 244 278
Frissaria, 169-174,249.253 /273,178, 279
alberta, 172, 252, 279
budimioides, 172, 173,249,252, 279
bulimoides perplexa, 253,279
cockerelti, 172,173,252, 279
cubensis, 173,174, 249, 252, 253
cyclostorng, 169,170,250
dalti, 173,174,252,253,279
decampi, 170
exigua, 171, 172,250,251
galbana, 16% 170,250
hendersond, 174,252,279
Faamilis, 169, 170, 249-251
medicelle, 171, 172,250, 251
modicella rustica, 251
ohrussa, 169, 171, 172,250, 251
parva, 169, 172, 249, 250, 252
pendnsutae, 171,172,250, 251
verplexa, 174,252, 279
perpolita 174 251
rustica, 171,172,250, 251
sunoihigensis, 173, 174, 251,252,279
tazewelligna, 169, 172,250
techelfa, 173,174,252
trencatila, 172, 173,249, 250, 279
vancottverettsis, 173,174
Fossulorhis, 197-199 255, 256
elrzex, 198, 199,256
kermatoides, 197, 198,256
Jragilis. Ferrissia, 212,715, 263
frarerna, Circinnatia, 110-112
fraterna, Elintig cahawbensis, 136
Fuligingsa, Lithasia genicnda, 159,160,273
e, Fhoninicnfa, 101, 102
fisscus, Laevapex, 213215, 763
Suesiforuis, Elimia, 134, 135
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gabbi, Stagnicola, 178, 180
Galba, 249, 265, 273, 279

atberta, 279

pusilla, 249, 265,273
gulbana, Fossaria, 169,170,250
gerticulata, Aneutisa, 273
genieulata fuliginose, Lithasia, 139,160,273
geniculatg geniculata, Lithasia, |59, 160
genlcdata, fo, 373
geniculata, ithasia, 272, 273
gentowlata, Lithasie geniculata, 159, 160

penicudata pinguls, Lithasia, 159, 160, 246,272, 273,283

gendewdtim, Campeloma, $9-91, 229, 268
georgiana, Elimis coelatura, 144, 145
georgianus, Spinatogyrus, 104, 107
georglanus, Viviparus, 84, 88, 229
gerhard, Elimia, 136, {37, 139,271
gibbera, Elimia, 140, 143
vibbosa, Ellipstoma, 271
gilibosa, Leptoxis, 157
gibbtm, Campeloma, 86, 89, 268
Gilliz, 104, 111,233
aitilis, 104,111,233
plabre, Buccinunt, 265
glabrata, Rioniphalariz, 197, 198, 237
globosa, Physelfa, 182, 186
Glottelly, 265
Goninbasis, 265,271,272
alabamensis, 265
offvala, 265
asctlata, 265,271
pifsbryi, 271
umbonata, 272
gouldi, Physella gyrina, 184, 185
graciior, Elimia livescens, 140
gradatum, Pleurocera, 164, 167
grang, Aninfcola, 123,124,127
grana, Lyogyrus, 123,124,127
pranifera, Thivrg, 179, 131, 241
gravis, Spilochinmys, 120-122, 237
greggt, Amnicola, |24, 125,127
greggi, Lyogyrus. 124,125,127
griffithiana, Leptoxis, 278
Gutidlachia, 265
ancyliformis, 265
Gymnoglossa, 222
Gyraudus, 194, 196, 254, 256, 274, 281
arvricus, 274
sircwinstriatis, 194, 106, 236
crista, 194, 196, 254
deflectus, 194, 196, 256, 274, 281
hipensis, 194, 196, 256, 274
parvus, 194,196, 256
gring aiba, Physelia, 184 185
gyrivia ampillacea, Pirysella, 184, 185
gyrina atheart, Physella, 184, 185
gvring aurea albafifata, Physelia, 184, 185




gting auren, Fhysella, 184, 18%
pvrina fyfeidensis, Physella, 184, 185
gyvina cylindrica, Physelln, 184, 185
gyring elliprica, Physella gyring, 183, 184
gyring ganldi, Fhysella, 154, 185
kyrina gyrina eRiptiva, Physells, 183, 184
gyring gyring hildrethiang, Maysella, 184, 155
gyring pprini, Physetla, 183, 184
guring Airwpd, Pirpsella, 184, 185
goring hitrethiang, Miorsells gyring, 184, 185
gvring micrstoma, Physella, 184, 186
gvHng, Mpsells gerine, 183, 184
gvang savi, Physella, 184, 186
guring simitiiana, Physeily, 184, 186
Gyrotrma, 147-152, 241, 242, 2700272, 283
alalmmensis, |49 271
amplum, 149 771, 283
cariniferubt, 149,271,283
excisum, 147-149, 242, 271
hendersomi, 150, 271
fnrviseen, 149, 271,283
lacinigipr, 149, 271
lerwisi 148, 150, 241, 242 27)
pogadumy, |48 150, 242 27
purnihon, 150, 152, 241, 242,271
ivramidatuin, 150, 152, 242,271
spifmani, 149, 271,272
walkeri, 151,152,242,271,272
frleyen, Marstanio, 113, 118, 119, 236
frldemant, Acella, 169,170, 247, 248
haldemnani, £limia lvescens, |40, 141
Haldenwmia, 263 276
Hoblentaning, 365
furlel, Costarelin heterasrrapha, 158, 159
fralel, Physelia heterostrophs, 188, 189
hannd, Lans, 171
hnt, Promenerus, 275
harvnguigna, Flimis, 136,137
fasiaivn, Flevrecera uncidle, 166, 168
Hmeffenin, 126, 127,239,270, 278
aicrn, 126, 127,239 27G, 274
magax, 27, 378
furvanengis, Ancylus, 265
Hvnneasis, Biomphalaria, 197, 108, 257
Fepwnt, Phpselle gyring 184 185
ftpsiana, fHmia, 138140
Heberaneylus, 113215, 263
exventricus, 213-215, 263
fwlivagyry, Cinciengda, 110, 112, 113
Hefiengimng, 265
Helisovi, 197199, 207, 258, 159, 274276, 279
2835
aminon, 279, 281
aricegs, 274, 275
auceps anceps, 197, 198, 258, 375, 283
aueEps sutleostianun, 2758
pneens gt teokense, 275
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anceps eahni, 175
ancepts lptchfordi, 275
anceps pericarivatin, 275
artveps politem, 275
anceps portagensis, 275
anceps royalense, 198, 258, 275
anceps mishi, 275
anceps sayi, 175
anceps striatum, 275
ariceps unicaringtim, 275
wnguistama, 775
angitlata, 275
anguhinan, 275
apifressuin, 2715
aropstoakense, 275
bartsehi, 275
bella, 276
blearinatian, 375
binneyi, 279, 281
binsteyi randolphi, 280
cahni, 275
catnparilatum, 276, 279
campunadatum campanulaien, 179
campamdatun canadense, 276, 779
campanulatuns colfinsf, 276, 279
caniponiaem davisi, 276, 279
companudatum michignnense, 275, 279
carnpanulatum winor, 276
cantpadatum maltivalvis, 279
companulatum rideauense, 276, 279
canpanulation redentis, 276, 279
camgrrnulaluan Smithi, 276,279
cumipanidatum wisconsinense, 276, 179
vhatitarquense, 279
velyenibionse, 280, 281
copanti, 280
curprdenitum, 280, 281
corpulentum corpilentum, 279, 281
corgndentum vermilionense, 27%
corrugatum, 275
disstunti, 280
duryi, 280, 282
duryi diryi, 280, 282
duryi endiseis, 280, 282
duryi infercalare, 280,282
durpi narmale, 180, 282
duryt preglabraniom, 280, 282
duryi semtinsle, 280, 282
engrnanng, 275
encesminm, 198, 258,275, 283
aucasniwn vaaghani, {98
hrorni, 279, 280, 282
idalense, 273
Jordangnse, 275
kennicorti, 280, 282
latehfprdi, 275
magnificuin, 273
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major, 275

minnesatense, 275

splrivostatum mdticostatum, 279

mdticostatum whiteavesi, 279

multivolvis, 276,279

newberryi, 275

newberryi Jacksonense, 198, 199, 259, 283

agwlietrii rewberryi, 198, 200, 259

newbenyl mewberryi ponsonbyi, 200

newberryi occidentale, 199, 202, 259, 283

oecidentale, 281

occidentale depressim, 279

occidenttale occiidentale, 259

areginiense, 279

percarinaium, 275

plsbryi, 281, 282

pilsbryi infricarinatum, 279-182

pilshryi pitshryi, 279

pilshryi preblel, 280, 282

plexasym, 279, 180, 282

paliten, 275

portagensis, 275

rashi, 275

sayi, 275

scalare, 280, 282

shellense, 275

strigtu, 275

subcrenatunt, 281, 282

subvrenatom disfecrum, 380

sbcrenatem ke, 280

sichorenatinm perdisfunction, 280

subcrermmunt plexarun, 280

subcrenunimm subcrenatim, 279

rermue, 281

tenue ealifornicnse, 2%0, 281

tenue sinuosn, 280, 251

traski, 280, 281

traskii, 281

trivalvis, 280-282

trivolvis chaurmuguense, 182

trivoivls fallax, 28,782

mrivolvls holstonense, 782

trivalviy lentam, 280, 282

rrirolls macrostonucr, 280, 282

frivarluls marshdli, 280,282

trivalpis saberenatum, 280282

frivelyis trivolvis, 280, 282

Frivolvis turgidum, 2530, 2582

rincatun, 180

unfcarinatum, 275

winstawi, 280 .782
Helisomatinae, 280
Heilsomini, 197.261, 203, 205.207, 209, 210
kemisphaericus, faevapex, 214
hemphilii, By thinella, 129,130
hemphifii daliesensis, Juge, 151,152
hemphitil hemphilli, Juga, 151, 152
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Tremphitli, Juga hemphilli, 151, 152
hendersoni ariomus, Costatella hendersoni, 187, 188
hendersoni ariomus, Physellz hendersoni, 187, 158
henderioni, Bakerilymnaes, 174, 252,279
hendersoni, Costatella, 188, 189
hendersoni, Coslatella hendersoni, 187, 188
hendersoni floridana, Costotells, 274
hendgrsani floridana, Physelln, 274
ftendersoni, Fontelicelio, 114, 116
hendersoni, Fossoria, 174,252,279
hendersoni, Gyrotoma, 153,271
hendersoni rendersoni ariomus, Costalella, 187, 188
hendersoni hendersont ariomus, Physells, 187, 188
figndersont hendersani, Costatells, 187, 188
hendersoni hendersoni, Physella, |87, 188
hendersoni, Lymeutea, 252
hendersoni, Natricala, 114,116
hendersoni, Physells, 188, 189
hiendersoni, Physella hendersoni, 187, 188
hendersord, Somatogyrus, 104, 107
heterostropha, Costatella keterpstropha, 188, 189
heterostropha halei, Costatella, 188, 189
heterostropha halel, Pliysella, 188, 189
heterostrapha helerostropho, Costatella, 188, 149
hetercstrapha heterosiropha, Physelia, 188, 189
feterostropho, Physells heterostropha, 188, 189
keterostropha pornila, Costatells, 188, 189
heterostropha pomile, Physelie, 188, 189
hildrethiana, Physelle gyrina gyring, 184, 185
Findel, Fluminicola, 102
hinkleyl, Pletrocers actda, 162
hinkleyi, Fometiopsiz, 129, {30, 240, 270
hirkleyi, Rhodacmea, 211-213, 262
hinkleyi, Somatogyrus, 104, 167
hinkleyl, §iagnicala, 178, 180
Hinklevia, 178,150

caperata, 178, 180

montanensis, 178, 180

pilshrel, 178, 180
holsingert, Fontigens, 126, 128
halstonense, Helisoma trivolvis, 282
holstonensis, Pierosoma trivofvis, 282
hafstonensis, Planiorbella rrivolyis, 82
horatt, Valyata utahensts, 34,225
Horatio, 126, 128,239,270, 278

miicra, 270,278

nugax, 126, 128,239, 270, 278
hardacea, Physetla, 183, 184
hornensis, Gvrauius, 194, 196, 256,274
hormensis, Torquis, 194, 196, 256, 274
hori, Helisoma, 779,280, 282
aorni, Helisoma subcrendgtuin, 280
horui, Pierosoma, 27%, 280, 282
harni, Plerosoma subcrensza, 280
horni, Planorbella, 279, 280, 782
Tiorni, Planorbefla subcrenota, 280
Hoyia, 93, 98,234,277




shvlduni, 93,98, 234, 277
hichrivhei, Angitrema, 162
fiutrichtz, Lithasia, 162
hrelsorieus, Pramenetus, 276
hueseeralty, Vaivata, 81,82, 226
Autierpse, Costatetia, 188,189
Inenerasa, Paluding, 368
haanerose, Phuselle, 188, 189
hranerasus, Samatagyrus, 104, 107
fierurlls, Fossarta, (69, 170, 249.25]
Aremilis, Lymanea, 249
hyafing, Prounenctits, 276
Hywlapyrgus, 93,94 95,98, 69 235
acquicostaius, 93,94, 96, 948, 235
frepissinus, B8 99, 235
hepdled, Efimia, 137,138
Hudrobia, 163
Hydrolitidae, 92,93, 97,99 101, 103, 105 1U7-109 111,
IS-L17, 109, 122,123,125, 127-129, 21%, 241,
232,139,270
Hydeobiinue, 92-96, 99, 101, 233277
Hvdragrama, 265
frvunoren, Aplexa, 274
fvpohyaling, Ahausiracon, 92,96, 97
Fypsogyra, M3
Fricarnu, 265
idatuyense, Helisara, Y]
inkioense, Stegricals, 178, 180
ilafioensis, Fortelicelly, 114, 116, 117
idaurensis, Netrionla, 114, 1146, 117
imitator, Tryonde, 100, 234
fmpedita, Stagaicoda, 117
impressa, Elimia, 133, 134
fiecitizornn, 263
wcisien, Gyrptoma, 14%, 271 283
tnclinany, Elimie catrmarig, 132
indfieta, Flinsa, 136
infracarinata, Plerasona pilsbryd, 203,204, 279.284
infravarinara, Planorbetla pilshroi, 203, 304, 276284
nfrararinate, Velvate pfcurinata, 84, 224
mfracarinatior, Helisama gifsbryi, 279-282
intuseca, Flinda caeletura, 144, 146
fasalitn, Amnicals aldeichi, 174
intregra, Aruncdia, 269
integra brevispira, Cosfutells, 190, 192
integra lrevispira, Miyvsellz, 190, 192
integra, Cincianatia, 1HY, 287
integra, Custetetlz integra, 190, 192
integra infegra, Costatella, 190, 192
intepra integra, Pliyselia, 190, 192
inragra integrg watkeri, Castarells, 190,192
integra integra waltkeri, Physella, 190, 192
sntegra, Melanas, 269
inreged, Paludiita, 268, 269
integra, Physella integra, 190, 192
integra, Samatagyres, 106
Irttegra walkeri, Costatellg integra, 190, 192
Integra walker, Mrvsells ntegra, 190, 197
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integrim, Caompeloma, 86, 87, 168
intercalare, Helisoma durvi, 280, 282
intercalaris, Manorbelle duryi, 280, 282
interculoris, Seminoling dursd, 280, 287
interiory, Juga, 153, 154
interiovis, Oreobasis, 153,134
intermicdia, Fyntelicelly, 114,116
interrigity, Elimia, 147, 148
intertexta, Plerosoma trivelvis, 204, 283
intartexta, Plancrhelly trivolols, 204, 253
intertextus, Vivipares, 84, 88, 228
frrervendens, Blvia, 138
fu, 147,152, 153,241, 270, 272, 273
fhovialis, 147,152, 241,272
Fuvialts angitremoides, 147,272
Sfluvialis frevis, 153,272
Fhvialis clinchensis, 272
Fluviadis fluvighis, 372
Fhvialis loudonensis, 272
fluvialis Iyt tonensis, 272
fluvialis nolickyckyensis, 272
Fluvialts peelensis, 272
Jhuvialis pawellensis, 272
Puvialis recea, 153,272
Fluvialis spinapsa, 153, 2172
Slaviakis turrite, 153,272
fhuaialis wunakensis, 271
Ruvialis verrucasa, 153, 272
genicmlare, 273
selebriasa, 133
isogona, Birgella subglobosa, 110
isaganus, Spmatogyrus, 277
facksanense, Catinifex newbarryl, 138, 199, 259 283
Jacksanense, Helisoma newberryi, FOH, 199, 250, 283
Janihanilae, 222
fapanica, Cipangopaiuding, 86 8%, 227, 2183
iayana, Angitrema, 162, 163
Javana, Lithasia, 162,163
Jenkinsi, Patamopyrgus, 266
Jenksit, Plaparbula, 207
fevnessi, Physa, 181, 162
johsson:, Asmmicola dalfi, 98121124
Jahnsoni, Coseatelia, 189,190
fethnsond, Phpsella, 189, 190
folretersds, Stapnicela, 173
Jonpsi, Ettmia, 144146
Jordanenise, Hellgma, 275
Juclayi, Cincinnatia, 169
Juga, 151-154, 244, 270, 278
acurifilosa, 151
acictififasa acutifilosa, 152
acutifilasa pletensis, 152
actitifilnge sickivougnsis, 152
budbosg, 151, 152
remphilli dallesensis, 151, 157
kemphilli heinphilli, 151152
Irttariaris, |53, 154
laurae 153, 154

nigring, 151, 154

oceara, 131,152

plicifera, 151,152

silierda, 151,152
kennicotti, Helisoma, 180, 282
kennicotti, Plerosoma, 280,282
kennicotti, Planorbella, 180, 282
kermatoldes, Drepanotrema, 197, 198, 256
kermatoides, Fossulorfits, 197, 198, 256
Kincaldilla, 265
kingt, Stagnicola, 179
klgmathensis, Lanx, 181 182, 247
klamathensis, Walkerola, 181,182, 247
kagtaniensis, Fisherola nuttalli, 180,274
labiatus, Menctus, 275
lachryma, Elinvia, 147,143
laciniatuin, Gyritonm, 149,271
Incusiris, Acroloxus, 247
lacustris limafudens, Probyhinella, 169
leeustris, Probythineliz, 96, 100, 101, 213, 269
laeta, Elimia, 147,143
Taevapecinas,213.215
Laevapex, 113-215,263

diapharus, 234, 115,263

fuscus, 213-215 263

hemisphaericus, 214
lancides, Fisherola, 274
lancides, Fisherole muectalli, 179, 180, 274
Lancinae, 171, 179-181, 247,261,274
Lanx, PTE, 180, 181, 247,274,278

afea, 171, 182

hanni, 171

Kilamathensis, 181, 182, 247

patelloides, {71,185, 182

subrotundata, 171,182
Laphrosioma, 165
lapidarta, Amticola, 269
lagdaria, Pomadopsis, 129, 130, 239, 240, 269, 270
lagueata castaner, Elimia, 138, 141
lagueata cosfulata, Elimia, 138, 143
laqueata, Elimia, 138
lagueeata, Elimin lagueata, 137,138, 143
lagueata laqucata, Elimia, 137,138, 143
Laqueata tortwm, Elbaig, 138
Intchfordi, Helisoma, 273
fareicfordi, Hellsomd anceps, 275
fatchiordi, Physelia parkeri, 184,187
laurae, Juga, 153,154
laurae, Oreobasts, 153, 154
faurentiana, Stagnicoda, 177
Iecontiana, Flimia caelatura, 144
Lecythoconcha, 265
lens, Menetus, 276
lens, Micromenetus, 176
lenta, Plerasama trivolyis, 204, 280, 287, 284
lenta, Planarbells trivoivis, 204, 280, 282, 784
lentieniaris, Menerus, 276
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Ienticwlaris, Micromenctus, 276
lentum, Helisowng trivolyis, 280, 282
Lepetidae, 222
Leplotimnea, 265
Leptoxis, 151, 154-160, 145, 242.246, 272, 273, 278
ample, 151, 154, 245
arfcansensts, 156, 158, 245
Brevispira, 137
carinala, 158
carinata caringla, 156, 158, 245
caringta hickliriata, 156, 158, 243
elipeata, 154, 155, 244
compacta, 154,155, 245
consaerials, 157
corpulenta, 158
crassa, 243,272,373
crassa anthonyl, 159, 160, 272
cragsa crassa, 159, 160
dilatala, 156, 158,245
derwniet, 155
Foremani, 154, 155, 244
Formosa, 154, 244 2178
gibbosa, 157
griffithiana, 278
ligata, 1 54, 155, 244
lirata, 1 54, 244, 272
melanaides, 154, 155,745
minor, 156, 138, 245
ocodtata, 154, 155, 244
picta, 154, 155, 143
plicata, 155,156, 245
praerosa, 156, 157,243, 278
showalteri, 156, 157, 244, 272
subgiobosa, 157, V78
raeniala, 156,157, 43, 244, 778
tintinabudum, 157
trifineata, 156, 1 58, 245
umbflfcata, 136, 145, 243
virgata, 156, 1589, 246
vittata, 156, 157, 244
leprum, Campeloma, 86, 268
Lepyrium, 104, 111, 232
showaiteri; 104,111,232
letsoni, Pyrgulopsis, 148, 150, 242, 271
lewisi, Camnpelarma, 86, 87
fewisi, Gyrotoma, 148, 150, 243, 242, 271
lewisi lewisi, Vabveta, 81, 228
lewisi morph ontarioensts, Valvata, 81,83,723,225,282
fewtsi, Pleurocera actita, 162, 163
lewisi, Valvate, 83, 282
lewisi, Valyata lewist, 81,226
Hgura, Leproxis, 154,155, 244
lima, Angitreme, 1612, 163,746
fima, Lithasia, 162, 163, 246
limafodens, Brobythinella lacustris, 269
Limagea, 265
Limrea, 265




Lnnnews, 263
Lhnnopbila, 217
Liruwnritysa, 263
Tinosa, Amedcala, 121,125, 125,269,270, 277
fraga, Ampmivala fmosa, 124,127
imase Emsa, Amaicode, 124,127
thrasa, Paluding, 269
trnasa parva, Amnicofa, 124
teawan, Camnpreloma, 87, 50, 229, 268
Liojacinae, 86, 87, 86, 9t
Liopfax, 87,90,91,227,228, 269, 283
eyelostamaformis, 87,90, 224, 269
pilshryi, 269, 283
pilsbryi choctawhatchensis, 90, 228, 269, 283
pilsbrvi piishryi, 90,91, 228,283
subogrinata, 90,91, 328,269
subcrringta ecidentalis, 26%
sulvplov, W 228, 369
ralipainensis, 90,91 228
ifrata, Leptoxis, 154, 744 272
Lithesia, 139163 246, 271273, 278, 283
armigera, 160, 161
curte, 160,161
dutrgnians, 161, 162
geniculata, 272, 273
geniculata fuliginose, 159,160, 277
parieulars genicalaty, 159, 160
geniculata piugas, 159, 160, 246,272, 275, 283
hubrichs, 167
Javana, 162, 1563
fima, 18%, 163,248
obpvate, 160,161,246, 2172
cHtveta depyveds, 161
abovaie pennsyivanica, 161
ntyvatg sordida, 161
salebrose, 274
salebrosy fhoreniiana, 160, 16]
salebrosa salebrosa, 160, 161
salebrasy subginbose, 160, 161, 273
shunwalteri, 27
verrticnsa, 162, 163, 7173
Lithnglyphinae, 4,95 99,101,103, 105,107-112, 232
Lithoglvhas, 265, 269
Lithaparches, 265
Litraridingps, 9394, 98,99, 234, 235
oytrapnsis, D3, 94,96, 98, 235
tmusipes, 93,93, 96, 98, 99,235
fvescens, Elimirz, 140
livescens, Blivtia lvescens, 140, [43
dveseens gracilior, Flinie, 140
livgscens afderand, Elfmia, 140, 141
livescens Hvescens, Flimia, 140, 143
lordi, Physelle, 183, 184
fartlopensis, Jo Ruvialis, 272
lusirtea, Amnierda, 269, 270
lnstrica, Marsponia, 113, 117-119, 237, 269
lastricn, Felpding, 169, 270
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Lurelia, 265
lutencedls, Flimia caelatera, 144, 145
Lymuaea, 173, 174, 248, 249, 252,273, 274

atkeensis, 173, 174, 248

bufimeides, 749, 232

catascopitm, 274

cubensis, 244

hendersoni, 252

humilis, 249

songhaensis, 257

techella, 252

stagnalis, 273

stagualiz appresse, 173, 174, 248

stagnafls sancraemarice, 173, 174, 248
Lymnaeidae, 169.171, 173,173, 177139, 181, 221,

247,253, 261,273,274

Lymnaeitiae, 169-171, 173, 175, 177-179, 247, 274
Lymnaeoidea, 221
Lymnagens, 265, 269, 174

elodes, 274

emargingtus, 269
Lymneus, 263
Lypmnula, 265
Lymmuius, 366

eburneq, 264
Lymnus, 266
Lyogyrus, 95,123-128, 239,270,278

browni, 124,127

grana, 123,124, 127

gregel, 124,125,127

pilsbryi, 124 125,127

pupoidea, 123,126,127

refrenmargo, 95,123,126, 127

walkeri, 123, 126-128
Lythasta, 266
Iytronensis, {1 fluyialis, 272
rgcglonceriana, Elinie, 133, 140
Macrolimen, 266
nmuerestoma, Plerosoma trivolvis, 280, 282
macrostoma, Flangrbeila trivoivs, 180, 282
racrostormus, Helisoma rivolvis, 280, 2582
magbimonilifera, Tulotoma, 268
magnalacustris, Bithynia tentacwlitta, 92 93,231
riagnalecustris, Physella, 154, 187
magnifica, Fierosema, 204, 205, 260, 779, 283
magnific, Planorbefla, 204, 205, 260, 279, 183
magnifica, Tulotoms, $4, 88,227, 276
magrificon, Helisoma, 279
mafor, Helivoma, 295
ralieata, Clpungopaliding chinensis, 86, 88,227, 283
Marisa, 93, 91,221, 230

cornuariets, 90, 71, 230
marmorgta, Stenaphysa, 192, 194, 254
marshaili, Helisoma trivofvis, 280, 282
marshalli, Pierosoma trivofvis, 280, 282
marsialli, Planarbela trivolvis, 280, 282
Marstomia, 113, 115, 117-119, 236,237, 269, 278

agariecta, 113, 115, 118, 236
argd, 113,115, 148,236
castor, 113, 115, 118,236
halcvon, 113,118, 119,236
lustrica, 113, 117-119, 237, 269
ogmorphaphe, 113,118, 119,237
efivaceq, 117,118,237
pachyte, 113,118, 119,236
winkleyl mozleyi, 117
Marstorinpsis, 270
maugeriae, Stenophyse, 192, 194, 254
meneili, Ferrissia, 212,215,262
mediocarinata, Valvata tricaringra, 84,224
Megara, 266
megas, Promengtus, 276
rriggasoma, Bulimmnea, 169, 170, 2459
Mogastropha, 266
Mepasvstropha, 266,275
newberryi, 215
Melavantha, 268
Melafusus, 266
Melania, 240,265, 266, 269,271
acutocaringta, 271
alabanensis, 265
clgvagformis, 77
integra, 269
offvula, 265
showalfteri, 27
Mlelanidia, 266
Melaniidae, 240
Melanoides, 129, 130,240,283
tubercudata, 129, 130, 240, 283
mefgrotdes, Leptoxis, 134, 155,245
Melantho, 266
Molas, 166
Melasma, 266
Melatona, 266, 272
Menerus, 200-202, 256, 287, 275,276, 283
alabarmensis, 276
brogniartianus, 201, 202,257,276, 283
buchanetisis, 274
cutlioglyptus, 275,276
cernterviflensis, 273,276
cooperi, 175
coopert planospirus, 275
crassilabris, 215
dilatarus, 200-202, 257,276
dilatatus buchanensis, 275
dilararus floridensis, 276
difaratus penngyivanious, 276
Poridensis, 276
labiatus, 275
lens, 276
lenticularis, 276
apercufarts, 200, 202, 257,273, 276
opercudaris callioglyp tus, 200
operciiaris rugdtifineatus, 275
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apercularis oregonensts, 275,278
penngyivanicus, 176
planudarus, 275,276
portlandensis, 275
sampioni, 201, 202, 256, 276
mergeita, Valvata, 81, 83,223
merrami, Fluminicola, 102,103
Meseschira, 266
Meseshiza, 266
Maesogastropoda, 217,722
migmiensis, Pomaceq, 230
mica, Cincinnatia, 110,112,115
michiganense, Helisora campanudatum, 276, 279
michigarensis, Flarrorbella camparudata, 276, 279
wiicra, Haufferie, 126,127 239,270,278
micra, Horatta, 270,278
micrg rugax, Vafpere, 270,278
micra, Vatvarg, 270,278
Microgmnicoda, 114, 115,117,238
micrococews, 114, 115,117,238
micrococcus, Fontelicelia, 114, 115,117,238
nricrococcus, Microamaicola, 114,115,117, 238
Micromelaniidae, 92,97, 219, 231
Micromenetus, 200-202, 256, 257, 276, 183
alabamensis, 276
brogniagriianus, 201, 202, 257,276, 183
buchanensis, 276
dilgtatus, 200-202, 257, 176
dilataties buchanensis, 276
dilatatus floridensis, 276
difatatus penssyivanicus, 176
floridensis, 276
lens, 276
tenticuiaris, 276
pennsyilvanicuy, 276
sampsoni, 261, 202,256,276
microstoma, Physeila gyring, 184, 186
microstriata, Physelfa, 183, 184
mighelsi, Stagricole, 178, 180,249
mifesi, Campeloma, 86, 87,268
innesotense, Helisoma, 275
minor, Helisomg camipamudarum, 276
wudnor, Leptoxis, 156,158, 245
mingr, Murali, 156, 158, 245
mingr, Plarnarbelis campondata, 276
wrntissima, Fluminicole, 102, 103
niissouriensis, Amnicole, 124, 270
motfestur, Pleurocera, 165
maodicella, Fossarig, t71, 172,250, 251
modicella nistica, Fossarig, 251
madoct, Fluminicola, 142
mgngs, Aphaostracon, 92, 96,97
moniliferum, Pleurocera, 165
monroensis, Cincinnaria, 110, 112
monroensis, Littoridinops, 93, 94, 96, 98, 135
montanensis, Hinkleyia, 178, 180
montanensis, Staghicola, 178, 180



worifoome, Flarocera caualicudation, 164, 165
maozleyi, Marstonia winkley, 117
Micdnlla, 156,158,159, 243, 245, 746, 270, 272, 278
arkansensls, 156, 158, 245
carinata, 258
carinaty carinale, 156, 15§, 245
cdrinate nickfiniara, 156, 138, 245
cowgadenta, 258
tilatqra, 156,158, 743
gy, 156, 158,245
thfircate, 156, 158,245
virgaty, 156,159, 246
wnlticostata nudticosts ta, Pierosoma, 279
nodticactata mudticostata, Plarcorbella, 779
wmitkltivostata, fiergsoma mudticostata, 27%
sudtivosturg, Plunorbell vudticostatg, 279
mudtivostate whiteavesi, Piorasoma, 279
smulticoseata whitcavesi, Plangrbella, 279
wdticestatum, Helisoma multicostatum, 279
mudticostatam wuslticostatum, Helisoma, 279
nwdlicostatian whireavesi, Felisoma, 279
wdrifineatns, Meretus opercidaris, 271
medtivediis, Helisroue, 276,279
rtultivolws, Helisoww campandanem, 279
mulnivotvls, Planorbellu, 202,203, 259, 276, 279
sugltivaledy, Manardella camparaddara, 279
nlrry ensts, Efimia, 137
seetalifs, Eimmia, 140
sdtrelrilis, Elirmia utakilis, 134, 140
mnctalilis muctabidis, Etimig, 139, 140
spntwdlis tiwmiding, Flivda, 140
it Flimig, 1739
nana, Stiobig, 120,121,127, 235
nans, Somatogyrus, 106107
nashataigusis, Stagnicola cnwrginase, 178
neord, Sragnivoly, 179
Mggowip, 7492066
casswda, Flindg, 134,133
meticing, Borvschenta, 223
nartesdcles, Paluding, 269
Matricola, 114.117, 238, 27%
hendersord, 154, 116
idahvensis, 114, 116,117
rrbusta, 114,115, 147
Nautd, 266
Muetihs, 266
wristz, 266
Nengastzopoda, 222
nevonexivgrn, Futivelicetls, 114, 116
neapialustrs, Stagricode, 115,178
Meoplanntbinae, 208210,
Nepplanorhis, 208-210, 712, 255,
caringtus, 208, 210, 255
qneidfd, M 213,755
faatitlug, TG, L2, 255
imhilicarns, 210,212 253
Nerlia, 1656, 268
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Neritidae, 217,222, 223, 248, 284
Neriting, 81, 82,223, 268
reclivata, 223
reciivata pahmae, 81,223
reclivate reclivata, 8, 82
reclivata sphacra, 81,223
Negtacea, £17,222
Neritinia, 267, 268
Neritinjdae, 81, 82, 268
Neritinoidea, 217
nevadensis, Mantinicola, 102, 103
revaedensis nevadernsis, Pyrpdopsis, 120, 122
nevadensis paivtica, Pyrpudopsis, 120
nevadensis, Pyrypulopsis, 119, 238
nevadensis, Pyrgulopsis nevadensis, 120,122
wewberryl, Carinifex, 275
newherryl, Carinifex newbesryi, 198,200,259
newberr, Helisorua, 275
wewheoryl, Hellsonw newberryi, 198, 200, 259
newherryi facksonense, Carinifex, 199, 202, 259
nowberryi facksonense, Helisoug, 199,202, 259
newbarryi, Megasysiropha, 278
wewperryi newberrvi, Carinifex, 198, 200, 259
aewherryl neeherryd, Helisoma, 198, 200, 259
newbherspi Rewbereyi ponsonbyd, Carivifex, 200
newberryd cewberryi ponsonkbyi, Helisome, 200
newherryl octidentale, Carinifex, 199, 202, 259
newbereyi occldentale. Heliwoma, 199, 202, 259
newherrvi, Planorbis, 275
newberrvi ponsonbyl, Carfnifex newberryi, 200
newbheeryi porsonbyi, Hellsoma newberryi, 200
aewfretigndensis, Stagnicola, 177
wickliniana, Fontigens, 123,126,129, 270
nickiyata, Leptuxis carinatz, 156, 158, 45
nickliniata, Mudelia carinat, 156, 158, 245
wigrina, Jugs, 151, 154
nigring, Oreobasis, 151,154
Nitoerds, 166,278
wetbile aobile, Pleurocers, 164, 1638
wobile nodase, Plewurocera, 164, 163
wzbile, Plenrocera nobile, 164, 188
nedosa, Fleierocera nobile, 164, 165
nolichickyensis, fo fluviafis, 272
normale, Hellsama duryi, 280, 282
aormglis, Planorbelia duryi, 280, 282
narfis, Seminoling duryi, 280, 282
wonnalis, Valvalz bicgrinatg, 81,872,225
Notogilfie, 95, 118, 119, 121,237
sathon, 95, 118,119, 237
werherbyd, 118,119, 121,237
nirgax, Haiffema, 270, 278
rugax, Horatda, 126, 128,239, 270, 278
nugax, Valyata micry, 270, 278
nurtalli, Fisherola, 247,264, 267,274
wacttalli, Fisherpla nutialfi, 180, 314
gl kootardensis, Fisherola, 180, 174
wittalll laneides, Fisherola, 179, 180, 274

mdtalli nutialli, Fisherola, 180,274
auttalli, Physella propingua, 186, 188

rusttalli triticen, Physsla propiigua, 186, 188
nuttalli venusta, Physella propinguia, 186, 188
nuttalliana, Fluminicoly, 101, 102,219, 283
nuttalfii, Ancylus, 267

wuttallii, Velletea, 267

nylanderi, Valvata sincera, 84,226,282
Nymphophilinse, 94,95, 109113, {13.117, 118, 121,

122,127, 128,233

ohesum, Campeloma, 8%

chovata depygis, Lithesia, 161

odovata, Lithasie, 160, 161,246 212
obovsra penasylianica, Lithasia, 161

vhovata sordida, Lithesia, 161

phrussa, Fogsarda, 169,171,172, 250, 251
obtusa, Paheding, 126 270

obtusa, Valvata piscinalis, 83, 84, 226
obtusus, Somatogyrus, 106, 107

neeata, Calibasis, 151,152

cccate, Juga, 151, 152

aceidenrale, Caririfex newberryi, 194,200,259
necidentale depression, Helisoma, 279
ocpidentale, Helisoma, 281

vecidentale, Helisoma newberryl, 199, 202, 259, 283
veeidentale, Helisoma oceidentale, 2%
occid@itale pecidentale, Helisona, 174
occidentalis depressa, Flerosoma, 219
oegidontalis depressa, Planorbella, 279
oeeidmitalis, Lioplax dubcarinate, 269
ovgidentalis pectdentalis, Pierosoma, 279
oecidentalis occidentalis, Planorbella, 379
wecidenialis, Plerosoma, 204 205, 281, 283
peeidenialis, Plerosoma occldentalis, 179
ocecidentalis, Pluniorbella, 704, 205, 281, 283
gecidentalis, Planorbeila occldentalis, 279
occultate, Leptoxiy, 154, 158, 244
pgmorphephe, Marstoria, 113,118, 119, 237
Mivgeen, Marstanie, 117, 118,237

plivida, Eljvig, 1490, 142, 143, 285

olivula, Gonipbasis, 265

olfyulds, Melgnia, 265

Umphiemis, 266

Omphiscola, 266

Oncomelgnia, 239

ontariognsis, Yaleata lewisi, 81, 83,223,225, 282
opercuiaris callioglvptus, Menetus, 200
opercilaris, Meerus, 200,202,257, 275, 278
operchlaris mudtitinegtus, Menetus, 275
operciilars oregonensis, Menetus, 275,276
operitlatis oregouensis, Manorbis, 276
optima, Parapliolyx solide, 310

optima, Voracifex sofida, 210

oreganense, Helisoue, 279

oregrutensis, Mevenes apercularis, 275 276
oregiaensis, Pierosoma, 204,259 279, 284
pregonensis, Flanorbella, 304,259,279, 284
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uregonensis, Planorbis opercularis, 276
Crecbasis, 151-154

bulbosa, 151,152

interioris, 153, 154

fawrze, 153,154

wigring, 151, 154
pruaig, Elpniz, 148,271
orolibas, Fortigens, 126, 128
oronoensis, Stagnicola, 178, 180
Oregoceras, 117, 118,235
ascilans, Costatella, 189, 190,274
osculans, Physeliz, 189,190, 274
osculata, Elinig, 265
osculata, Goniobasts, 265,271
Oxyirema, 266
ozarkensis, Elimia patosicnsis, 148, 153
ozarkensis, Pyrguiopsis, 120,738,209
Paclhychilidae, 270
Pachychifus, 270
pactiync tis, Aphansiracon, $6-98
puchvta, Marstonia, 113, 118, 119,236
pagedty, Gyrotora, 148,150, 242,271
panitica, Pyrgulopsis nevadensis, 120
pallida, Amuicola, 125
patmae, Neviting reclivare, 81,222
Patudesirina, 128, 130, 266

bettimeri, 128, 130
FPaluding, 126, 266, 268-270, 280

epiargina ta, 269

hunrerona, 268

integra, 268, 269

limesa, 269

lustrica, 269,270

naticoddes, 269

obtusa, 1268, 270

porata, 269,270

sealuris, 280
Paludonridas, 270
Paludormus, 270
paludosa, Eortecea, 92,93, 230
palustre, Buccinurn, 273
palusiris, Stegricola, 273,274
Laradives, 266
porallelus, Ferrissia, 312,762
Farapholyx, 208-210, 258,277

effusa, 208,209, 258, 277

solida, 208, 258 277

solida optbna, 110
parkeri lutchfordi, Physelle, 184, 187
parkeri parkeri, Physella, 184, |87
parkeri, Physellz parkeri, |84, 187
partherum, Conpetoma, 90,91, 230, 268
parva, Ainnicolg Hmosa, 124
parva, Clneinnatia, 110,112,115
parva, Costarella virgeta virgara, 190, 191
parv, Fotaria, 169,172,249 250,252
purrva, Physella virgate virgeio, 190, 191
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parvilie, Somgrogyrus, 106, 187
g, Fleurpeeni, 164, 165
parvyy, rrauha, 194196, 256
parvas, Targuis, 194, 196, 256
Patellidas, 272
IMetelletidea, 222
patelloides, Lanx, 171,181, 182
pandensts, Fo Fvtalis, 272
pranerenda, £limda, 143, 141
peninstlee, Costatelle mabentsiz, 187, 188
peninsulee, Fossaria, 17),172, 250, 251
prentinsulpe, Flvsella cubensis, 187, 188, 283
penasyleanicon, Lithasie obovote, 16]
giennzvivenicus, Meaetes, 270
pennsvlvanicug, Mererus dilatatos, 276
pehnsybvaoicus, Alcrenetus, 276
pranselvanicus, Micromenerus dilataras, 276
pensyhunicns, Somalpgyrus, 106, 108, 233
peracure, Cineinnatiz, 110, 115
orrcarinztumt, Helisoma, 3715
perenrinalien, Hellsoma aneeps, 275
omfluda; Valvara trienrinata, 84,325
peniepressa perdepresso, Valvaa, 84, 226
perdepressa, Valvara, 33, 84
prerdenretsa, Vaivara perdepressg, 84, 120
perdepresse Torm welker, Valvary, 84,225
perdispancti, Pievosonw wberenata, 180
perdisjunciy, Planorbella subrrenapa, 280
perdisjunctium, Helisoma subcrenatinin, 280
porplexa, Bukerilymgea, 174,252,279
perplexg, Rakerifymisea bolimaides. 283,278
perplex, Foxsavia, 174,252,279
perplexe, Fossarie bulimeides, 253,279
perpolity, Bukerifvimnvea, 174,251
prerpoliza, Fossaria, 174251
persérigia crispa, Blivtia, 134
pirsirigte decarpd, Elbede, 133,134, 271
perstineta, Flimie perstriar, 134
perstanta perstrigta, Elimia, 134
petoskeyensis, Stagricoda, 178, 189
peicole, Acrorbis, 214
wetrifuns, Cincivonalia, 110,112, 115
Ferropdivia, 199, 192,254

zions, 196G, 192, 254
Fhreatomencetus, 266,277
Plyse, 181, 182, 253, 280

Jennessi, 181,182

skinneri, 1831, 182
Phpsels, 171, 181192, 253, 254 274,283

oenta, T8, 189

angdloria, 181, 186,274

hotrimers, 188, 189

buucerdi, 171,181,183

eeduethiang, 181, 182

conided, 171, 188

caopert, 181, 182

costeta, 187 188
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cubensts cubensis, 187, 188
cubensis pentinsulae, 187, 188, 283
giobos, 187, 186
gynnez athe, 184, 185
gviing ampullveea, 184, 185
gyring gthearnd, 184, 183
gyring awres, 184, 185
gring avree albofilara, 184, 185
gyrina bayficldensis, 184, 183
gyring eviindrica, 184, 185
myring gouldi, 184, 185
gyring gyrna, 183, 184
ryring gyrinz elliptica, 183, 184
pyring gyring hildrethiana, 184, 185
pyrivg hawnl, 184, B3
grring microstoma, 184, 1Ra
gyring sayi. 184, 186
gyring gnithivng, 184, 186
hendersoni, 1R8 189
hendersoni floridana, 274
hendersoni hendersond, 187, 188
hendersont hendersoni ariomus, 187, 188
heterorrrapha halel, 188, 189
Aeterostropha heterostropha, 188, 189
Leterozrropid peinila, 188, 189
hordeeca, 183, 184 )
hamerose, 188,189
ritegra Drevisplg, 150, 192
intdgrn brregra, 190, 192
integra integra walkeri, 190,192
foftsond, 189, 190
Jordi, 183 184
mgtgmafacustris, 184, 187
microsirigea, 183,184
asenlans, 189, 190,274
parkeri latchfordi, 184, 187
parkeri parkeri, 184, 187
propingua aertalli, 187, 188
propingua nuttalli iriticea, 186, 188
propitgquy nulttalli venusta, 186, 188
propingug propingug, 184, 186
speliinea, 190, 181
sgualica, 190, 191
traski 183, 188
wraheasis, 183, 188
vinpsa, 187, 188
virgasg gagting, 1990, 191
virgata herendti, 190, 191
wirgata concolor, 190, 191
virgurg rhyssa, 190, 191
virgusa sirgara, 190, 191
virgata virgata parva, 190, 191
vitginea, 183, 188
zéonis, 194, 192,254
Physidue, 171, 1R1192, 221, 247,285,274, 279
FPhysina, 266
Pleysinae, [81-183, 185-187, 189,191,191

Physodon, 265
wicta, Leptoxis, 154,155,243
Pierasoma, 202-206, 258261, 279284
amron, 202, 203, 240, 279, 2181, 283
pinnepi, 202,279, 281,283
binncyi randolpld, 280
chausauquensss, 279
columbiensis, 202, 280, 281, 283
cotpulenta, 280, 281
corpulenta corpulenta, 202, 760, 279, 281, 783
corpulenia verruilionensis, 204, 260,279,283
corpulenta whiteqvest, 204, 260, 283
hornd, 279,280,282
kennicorr, 280, 782
magriffica, 204, 205, 260, 279, 283
pudticostaia multicostata, 279
widticostata whiteavesi, 279
oceidentalls, 204,205, 281, 283
pocidentalis depressa, 279
eccidentall s necidentalis, 279
oregonensis, 204,159,279, 284
pilsbre, 204, 260, 281-284
pilsbryi infracaringra, 203, 204, 279.284
pllsbryi pilsbryd, 204, 279, 284
pilsbryi prebiei, 280, 282
pilsbryi winstow, 284
plexara, 279,780,282
psendarrroluls, 204
suborenara, 204, 205, 181.283
sitherenata disfeeta, 280
suberenaty homi, 780
subcrengta perdisjuncia, 280
suberenata plexara, 280
subcrenata subcrenata, 274
tenpis, 204, 205, 281, 783, 284
renuis callforniensis, 280, 281
tenuds sinposg, 280, 281
praski, 280, 28], 284
frivalvis, 261, 280282
rrivolvis chattauquensis, 282
trivoluis failax, 280,282
trivolyis hotstonensis, 282
ripotvis intertexre, 24, 283
rrivodeis lenta, 280,282, 284
mriverlvis marrostomag, 280, 282
frivalvis tnarshalli, 280, 282
rrtveleis spborenata, 260, 280-284
trivolvis mivelvis, 204, 206, 280, 182, 784
srivoluis turgitde, 280, 282.7284
truncata, 204, 206, 260, 280, 283, 284
sinsfows, 280.282
Pilg, 264
pilsbryara, Fonteliceila, 114
pilsbryanus, Somatogyrus, 106, 108
plsbryl, dmuicola, 124,125,127
pilshryi choctawhatchensis, Lioplax, 90, 128, 263, 283
pilsbrvi, Elimia, 141, 142, 271
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pilsbryi, Goniobasis, 271

pilshryi, Hellsorng, 281,282

plskryi, Helfsoma plilsbryi, 279, 284
pilsbryi, Hinkieyia, 178, 130

pilsbryi infracarinata, Pierosotia, %53, 204, 279.284
plisbryi infracarinata, Plunorbelin, 203, 204, 279-284
pilsbryi infracarinatum, Helisona, 279-282
pilshryl, Lioplax, 269, 283

pilsbryl, Lioplax pilséryd, 90, 91, 278, 283
pilshryd, Lyogyrus, 124,125,127

pilsbryi, Pierosoma, 260, 281- 284

pilsbryi, Flerosoma pilsbryi, 704, 279, 284
pilsbrvi pitsbryi, Hefisorna, 279

pilsbryi pilsbryi, Lioplax, 90,91,228, 283
pilsbryi pilshryi, Pigrosoma, 204, 279, 284
pisbryi pilsbryl, Planorbella, 204,279, 2584
pilsbryi, Planorbella, 760, 281 -84

pilsbryi, Planorbella pilsbryd, 204, 279, 284
pilsbrydl prebler, Helisoma, 280, 287

pilsbryi prebiel, Pierosoma, 280, 282
pitsbryi preblel, Planorbella, 280, 282
pilsbryi, Stagnicota, 178, 180

pilsbryi winskowi, Plerosoora, 284

pilshryi winslowi, Plancrbells, 184

pinguis, Lithasly geniculata, 159, 160, 246, 272, 273, 283

piscinalis form obtusa, Valvara, 83, 84, 22

pitrensis, Calibasts aoutifilosa, 152

pittensis, Juga acutifilosa, 152

planogyrum, Pleurceera, 167

FPlanorheily, 202200, 258-261, 276, 279-2584
anmon, 202, 203, 260, 279, 281, 783
bellg, 276
binngpj, 202,279, 281, 283
birneyt rowiolphi, 280
campanulata, 276, 279
companulafa campanularg, 202, X33, 259,279
campantlata canadensis, 176, 279
campanuigra collingi, 202, 259, 276, 2719
camprnulata davist, 276,279
catipanulata micligmnensis, 276, 379
canpantigta minor, 276
campantilata multivolvis, 279
camparulata ridequensis, 276, 279
campartdlata rudentis, 276, 279
campanulata smithi, 176, 279
campanulaty wisconsinensis, 276, 379
chutauguiensis, 279
columbiensis, 202, 280, 281, 283
conanli, 280
corpulenra, 280, 281
corpulenta corpulerita, 202, 260, 279, 281, 283
corpulenta vermitionensis, 204, 266, 279, 283
corpulenta whiteavesi, 204, 260, 283
disstonl, 280
duryi, 204,206, 261, 280, 282
dury! duryi, 280, 282
duryl eydiscus, 280, 282




duryi intercataris, 280, 282

diaryi normdalis, T80, 282

eyl preglabrate, 280, 282

virvi geminalis, 206, 280, 282
herrnd, ET9, 2RO 287,

frennioorti, 280, 282

magnificn, 204, 205, 260,279, 283
stulticostata multicostats, 279
wultivostat whiteavesi, 204, 279
mypedtivoluls, 207, 203,259, 276,279
secadentalis, 204, 203, 281, 283
aceidenitalis depressa, 279
ocridenaliy gecidentalis, 279
aregmiensis, 259, 279 284

wilsbryd, 260, 281284

pilrhrel infracarivata, 203, 204, 279284
aflebrel pilsloyi, 204,279, 784
pilspryt prelded, 280, 282

péstrpi winsiowi, 184

plexate, 275, 280, 282
piwitdarivnivig, 204

sealariy, 204, 206, 151, 280 282 283
sichorengta, 204, 205, 281283
subcrenata disiecea, 280

sulicreicata horni, 280

subtcrenain pordisfuncen, 280
siebereniita plexara, 180

siherengts Subcrenata, 279

rerardy, 204, 20528183, 284
ety ealifirnionyis, 280,281
rertds sinnoss, 280, 284

rraski, 18, 281,784

trivaleis, 261, 280282

rivolvis chaatauyuenyis, 282
crivodus fallox, 180, 282

trvalvis hatstongnsis, 282

trivedvls mzertexte, 204. 283
rAwlvic lenra, 280, 282, 284
erivaders macroseorta, 2180, 282
arivolvis marshalli, 230, 282

crivolvis siberenata, 260, 280.2584
rrivpduls privolvis, 204 2006, 280, 282, 2154
trvolvis turgida, 180, 282,284
pruncera, 204, 206, 260, 280, 283, 284
winslowy, 280-282

Plaaorbidae, 194,196, 197, 199-201,203,205-207,208,

210,221,247, 253,254,261, 277
Planbriing, 268
Planorbinge, 194, 196, 197,199-201, 203, 205.210
Planyrbini, 194, 196
Plusorizis, 206,275, 2740

callinglyplus, 276

centervilipnyis, 216

newhberryl, 275

aprertilars oregonensis, 2740

panulaioty, 270

rapibiilicatus, 2748

wheatlepr, 276
Pranowbida, 207, 208,255,757, 258, 278,284
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armvigera anmigera, 207, 208, 257, 258

urmigera wheptleyi, 207, 208, 257

campestris, 207, 208, 257

fenksi, 207

whearteyi, 257,276
Blanoriniing, 266
planospirus, Menetus coupert, 275
planulutus, Menerus, 275,276
plandatus, Nanorkis, 275
platyrachis, Pyrgophorus, 95, 100, 101, 235
plebius, Elfia potostensis, 148, 153
Plenrveera, 162-169, 246, 270.273, 278

aceara, 162,271

geuta qenra, 162,163

acuty hinklevi, 162

aout lewisi, 162,163

alveare, 162, 163, 163

amniliferim, 166-168

Irumbyt, 164,168, 273

canaliculatum, 162

canaliceedatum alabamense, 163, 164

canalicilatum canaliculatum, 163

capalicnlatient excuratium, 164, 165

canadicilatien filum, 163-145

vanalicelanan proriforee, 164, 165

conalicudatum pnddatim, 163-165

corpulenfum, 166, 168

orerrierigmitu, 164, 168,273

ctrtnt surtom, 166, 168

curpem rogrense, 166, 169

asterfirpoki, 1687

forunani, 165, 167

gradaran, 164, 167

wmadesturn, 165

mueniliferur, 165

notile xobile, 164, 168

wobiie nodosa, 164, 185

parviens, 164, 165

planogyrm, 167

ponderosum, 165

poseedli, 164, 167

prusinarant, |86, 167

pyreneitun, 164, 167, 168, 273

shonwgdterd, 166, 167

striatin, 163

prochiformis, 164, 163

uncile, 166, 167

urciale hasfaruni, 166, 168

uncinde phciale, 166-168

vestituny, 166-168

viritdutum, 166 168,273

walkerd, 166, 169

Pleurocesdae, 128-141, 143, 145-147, 149151, 153, 155-

16, 163,165, 167.165, 219, 240G, 241,270, 272
Plenrpvalvata, 266
plexata, Pieroscena, 279,280, 2182
plexata, Plercsmna subcrenate, 280
plexaty, Planorbella, 279,280, 282
plexate, Planorbella sufrerenata, 280

plexatm, Helisoma, 279,280,282
plexarem, Helispma subcrenatum, 280
plicate, Loproxds, 155, 136,243
plicatastrizra, Elimia, 134
plicifera, Juga, 151,152
polisum, Heliyoma, 275
polinm, Helisoma anceps, 275
Porravea, 92,93, 221, 230
bridgesi, 92, 230
miiamiensis, 230
paladosa, 92,93, 230
Porngtias, 265
Pomsatiopsidae, 129, 130, 219, 239
Panaatiopsis, 129, 130, 239, 240, 269, 270
binneyd, 129, 130, 240
califorica, 129, 134, 240
clegeer, 130,240
cinclniatiensis, 129,130,239
hinkleyi, 129, 130,739,270
lapidariq, 129, 130, 239, 240, 269, 270
pomila, Costatella heterostrophe, 188, 189
pomila, Physella heterostropha, 188, 189
Formpholycodea, 266
Porphalyx, 266
Pomis, 246
powderose, Cincinnaria, 110, 113,115
ponderosum, Plewrocera, 165
ponsonbyi, Carinifex newberryl newherryi, 200
porsiulyi, Helisoma newberryi newberryl, 200
porata, Amnipola, 125,269 276
porate, Peluding, 269,270
povreck, Elimia, 134, 139
portagensis, Helisoma, 275
portagersis, Helisotma anceps, 275
porilandensis, Meretus, 275
posielli, Elinig carenaria, 132, 133
postelli, Fleurocera, 164 167
Patomopyrgus, 266
jenkiist, 266
porasiensis cramdalli, Elimia, 148
potosiersis, Elimia, 148
porasiensts, Elimia potosiensis, 147, 148
potosiensis ozarkensis, Blimig, 148, 153
potosiensis plebius, Elinda, 148, 153
pottsicusis potosiensis, Elimia, 147, 148
poveellensis, fo fhvialis, 272
praerosa, Anculosa, 278
praerosa, Leproxis, 156, 157, 243 278
prasinatum, Plewrocera, 166,167
preblel, Helisoma pilshryi, 280
preblel, Pierosoma pilshryi, 280, 282
preblei, Planorbella pilsbryl, 280, 282
preglabrata, Plavorbella durpl, 280, 282
preglabrata, Seminoling duryé, 280, 282
pregiahretum, Helisoma duryi, 280, 282
Probythinella, 96, 100, 101,233, 269
lacusiris, 96, 100, 101,233, 259
facugrrés Nitafaders, 269
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producta, Peeudisidora, 247
Promeretus, 208, 209, 257, 275217
carizs, 208,276,277
circimnlineatns, 277
cnlorgdoensis, 276
exactious, 208,209,257,275, 275
Farnd, 276
hudsonicus, 276
hyaling, 276
megas, 276
rubellus, 276
umbilicareilus, 208,209,257, 276, 277
umbilicatus, 2'16
propingua nuttalli, Physella, 186, 188
propingua muttalli riticea, Physella, 186,188
propingua nutialll venusia, Physelia, 186, 188
propingua, Physells propingua, 184, 186
propingaa propingua, Physella, 184,186
proserpina, Amnicola, 124,270
Prosobranchia, 217,232,253
protea, Tryonta, 100, 101, 234
proxima, Flimia, 144, 145
Pseudisidora, 247
producta, 247
Pseudogalba, 249, 266
Psewdosuccinea, 174, 175, 248
columellg, 174,175,248
pseudotrivalvis, Pierosorma, 204
peeudoirivoluis, Planorbella, 204
Prenioglossa, 222
Pulmonsta, 217
pumilis, Somatogyrus, 106, 108
pumilum, Gyrofoma, 150,152, 241,242,271
pupaeformis, Blinia, 134,135
pupcidea, Ammécoln, 123, 126,127,270
pupoidea, Elintia, 138, 141
pupoidea, Lyogyrus, 123,136, 127
pusitla, (ralba, 24% 265,273
pyhasi, Elfmia, 140
prenus, Aphaostracon, 96.98
prgmaca, Elimia, 138,139
pyremaeus, Somarogyrus, 106, 108
pyramidatum, Gyrotoma, 150,152,242, 271
Pyramidellidae, 222
pyrenelium, Pleurccera, 104, 167, 168, 273
Pyrgophores, 95, 99101, 234,238, 277
platyraciis, 95, 100, 101, 235
spinosus, 99, 100, 234
Pyrgula, 267
FPorgelopsis, 118122 238, 269
archimedis, 118, 119, 238
letsoni, 118, 121,238,249
nevadensis, 119, 238
nevadensis nevadensis, 120,122
nevadensis poiutica, 120
cearkensis, 120,238,269
sealariformis, 120,122,338, 269
wabashentit, 269




guadratus, Somatagprus, 106, 108
Rachiglosss, 2232
rodiatus, Ancylus, 265
Rodix, 175, 176, 248

unricularia, 174, 175, 248
randolphi, Helisom binmeyi, 280
randpiplii, Fierosorma binneyi, 280
randolphi, Planorbella binneyi, 280
reelivata, Nerting, 123
reclivutn, Neriting reclivata, 81,82
reclivare patemae, Neriting, 81,323
reclivata reviivag, Neriting, 81, 82
rociiviaia sphfaera, Neviring, 81,273
recia, fo fhavialis, 153,272
reflexa, Sragricols elodes, 177
regulare, Capeloma, 87,90, 91, 329 268 283
retrontargo, Amaicola, 95,123, 126,127
repramargo, Lyogyees, 92, 123,125,127
rhad inids, Aphaeseracen, 93,96 98
Rhcprinerna, 95, 119-121, 236, 278

dacrypn, 95,1159-121, 136
Rhipidoginssa, 222
rhodneme, Rhodeciiea, 211,213
Rhbodacmea, 311,212

cahawbensis, 211

watior, 711,212

Filosa, 211.213

hinkleyi, 211.213

rhoddgeme, 211,213
Rhwdneephale, 267
rheenbostoma, Amnicola, 121,124,127
rhpssa, Castatella virgera, 190, 191
rhvasa, Physella virgata, 190, 194
riclgatiense, Hellsorg campaitidaium, 276,271
rideaurensis, Plavorbelly carmpanulata, 276,279
riogramlensts, Covhlioping, 101, 102,231,232
Rissomdes, 219
rivlaris, Ferrissia, 217, 213,215
roanense, Flrurocere curtim, 166, 169
rogrense, Streplarbasis curtun, 166, 169
rotnasta, Fonelicella, 114, 115, 117
rrlnzita, Natrivalz, 114,115,117
royalense, Helisoma anceps, T58, 275
releelle, Flivig, 139
ruhellus, Pramenctus, 276
rudentis, Helisoma rampanulatym, 276 2710
rudentis, Planprbells campanitlyte, 176,279
rierhi, Melisoreg, 275
rushi, Helisowa anceps, 275
rustice, Fussarta, 171,172,230, 251
rusticn, Fossartg modiesll, 251
selebrosa florentiana, Lithasia, 160, 161
swtelosa, fo, 274
salefrrase, Lithasia, 174
saleivose, Lithasia salebrosa, 160, 161
salehrssa salebrosa, Lithasts, 160, 161
sulebrosy suliglobosa, Lithosia, 160, 161274
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sarnprsond, Menetus, 201, 202, 256, 276
sampsond, Micromenefus, 201, 202, 256, 176
sanctaemariae, [ymnaea stagnalis, 173,174,248
sargenti, Somatogyrus, 106, 108
sathon, Nofogillia, D5, 118,119,237
sayi, Helisoma, 275
savi, Hellsoma gneeps, 275
sayt, Physella gyring, 184,186
sealqre, Hellsoma, 280, 282
scalariformis, Pergulopsis, 120, 122, 138, 269
scalaris, Paluding, 280
sealaris, Planorbella, 204, 206, 261, 180, 282, 283
scalaris, Semincling, 204, 266, 261, 280, 282, 283
Scalittae, 222
Scaphe, 267
Schizchilus, 167
Schizostoma, 267,372
scissuta, Apella, 272
Segmentineae, 274
Segmenting, 267
sensicarinata, £lintia, 142
seinalis, Fluminicola, 102, 283
serninole, Hellspnla duryi, 280, 282
serrinolis, Planorbella duryi, 206, 280, 282
semtinwlis, Seviinoling duryl, 206, 280, 182
shetlense, Helisoma, 275
Serminoling, 204,206,759, 280, 282
eonant, 280
disstoni, 280
durpi, 204, 206, 261, 280, 282
durpl duryi, 280, 287
Aurvi ewdiseus, 280,282
duryf intercalgris, 280, 282
duryt normalis, 280, 282
duryi preglabrata, 280, 282
duryf seminolis, 206, 280, 282
scalaris, 204, 261, 280, 282 283
serrata, Stagnicola emargingta, 178, 274
sheldoni, Hoyia, 93,98, 234, 277
shimek(, Ferrissia, 215
showalterd, Efimia, 141, 142,271
showaiteri, Leptoxis, 156,157, 244,272
showalter, Lepyrium, 103, 111,232
showalters, Lithasia, 271
showalteri, Melania, 271
showaiteri, Pleurocera, 166, 167
silicula, Juga, 151,132
sinplex, Elimia, 142, 144, 145
simplex, Valvata tricarinata, 84, 225
Simpzonia, 249, 267
sincera form danielst, Valvate, 84, 85, 226
sincera nylanders, Yalvata, 84, 226
sincera sincera, Yalvata, 84, 85, 124, 126
sincers, Valvatg sincera, 84, 85,224,226
sinuosa, Pierosoma ters, 285, 281
sinuosa, Planorbella tenuis, 280, 281
sinosum, Helisoma tenue, 280, 281

H

siskivouensis, Callbasis acutifilosa, 152

siskivouensis, Juga acutifilasa, 152
skinneri, Physa, 181, 182
smitli, Helisoma campanulatym, 276, 279
seaighi, Neoplanorbis, 210, 212,255
srmithi, Flanorhella compaiidata, 276, 279
smithiana, Physella gyring, 184, 136
solida optima, Parapholyx, 210
solida optima, Verticifex, 210
solida, Parapholyx, 208, 258,277
solida, Vorticifex, 208, 258,277
Sorparogyrus, 95,103, 104, 105, 136112, 233, 269,
277

alepviensis, 104

aldrichi, 103

amnicoloides, 103,104

atretts, 133, 104, 111

biangulatus, 104, 105

constrirtus, 104 105

eposaensis, 103, 106,109, 111, 233,277

crassilabris, 104, 105

crassus, 104, 105

enrrierianus, 104, 165

decipiens, 104, 105

depressus, 104,111

excavatus, 104, {05, 107

gecrgianus, 104,107

hendersons, 104, 107

histkleyi, 104, 107

hapnerosus, 104, 107

fntegra, 106

isagoiues, 277

manus, 106, 137

abrusus, 106, 107

parvalus, 106,107

pennsyivanicus, 106, 108, 233

dilshryarneg, 106, 108

pemilus, 106, 108

pvgmeeus, 106, 108

quadratis, 106, 108

surgenti, 104, 108

serengt, 106, 138

siehstriatus, 106,109

tengy, 95,106, 111,112, 233,277

tennessecnsis, 106, 109

trarhis, 106

tryon, 106, 269

virgindeus, 109, 1103, 233, 269

walkerianus, 106, 109

wheeleri, 106, 109
sanomaensis, Bakerilymnaea, 173, 174, 251,252,279
samImaensis, Fossarig, 173,174, 251,252, 279
sonomarnsis, Lyrogea, 232
sondidg, Lithasia obovata, 161
spalunca, Costarella, 190, 191
spelunca, Physelle, 190, 191
sphiaera, Neriting reslivate, 81,223
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spilimani, Gyrotrong, 149,271,272
Sptlochlamys, 95, 119-122,237

contiea, 95119121, 737

gravis, 170-122, 237

nergida, 119,120, 237
spinelia, Elinig arachnoidea, 132, 133
spirosa, fo fluvieliz, 153,272
sptnosus, Pyrgaphorus, 99,100, 234
sptralis, Antroselates, 92,997,231
Spirodon, 267
squalide, Costatella, 190, 191
squalida, Pryseila, 190, 16]
stagrialis appressa, Lymnaea, 173,174, 248
stagmalis, §,ymnaea, 273
stagnalls sancraenariae, Lymnaea, 173, 174, 248

EON

Stagnicola, 175-180,248,249,3252,269,273, 274,278,

prl

alpeneniis, 175

apicing, 176

arctica, 176,177

honnesillensis, 176,177

caperata, 179, 180

catascopium, 176,177, 274

cockerelli, 252

contracta, |76, {'T7

clodes, 175-177, 274

elodes reflexa, 177

elrodi, 176,177

elrodiana, 175,176

emarginata, 176, 178, 274

emarginata canadersis, {78

amatginaty ngshotaliensis, {78

emarginata Servatg, 178, 274

emarginatus, 6%

exifis, 175,176

gabbi, 178, 180

Ninkleyi, 178, 180

idahoense, 178, 180

impredita, 177

folietensis, 175

kingi, 179

layrentiang, 177

mighelsi, 178, 180, 249

monaensis, 179, 180

nusoni, 179

neopalustri, 175,176

newfoundlandensis, 117

oronoensis, 178, 180

palustris, 273,274

petoskeyensis, 178, 180

pilsbryt, 179, 180

traski, 175,176

utahensis, 179, 180

walkeriana, 179, 180

woodreffi, 179, 180

wyomtingensiz, 177
stearnsiana, Elinta caclatura, 144-146



pendepresse perdepresss, 84, 326
perdepmessy Lomy walkeri, 84 275
piscinalis fonn vhrusa, $3, 84,226
sincera furm danielsi, 84, 85 226
sincerg aplnmler, 84,226,282
sincera shieera, 84, 85, 274,226
tricaringte, 84,385,223
rricarinata morth dekers, B4 224
tricarinata anph basalis, 84,224
rricaringts weipht infracavingsa, 84, 124
tricarinnta morph mediocerinaty, 84, 274
tricarinata meorph perconfilss, 84, 725
trivarinagta moyph simpiex, 84,225
tricarinate motph tricarinata, 84,224,228
tricarinata morph unjcaringte, §4, 224
wighensis, 84, 85
wtahensis worplt horatl, 84,725
wighensts qrahensis, 54, 205
virens, 84, 85,226
winnelbagoensis, 34 87,7225
Valvatilae, 81-83, 85, 87 217,223, 224, 282
Vaivatoides, 237
Vancleavia, 267
vareguverensis, Hakerimnaga, 174, 252
vianceverensis, Fossaria, 174,252
vailymingl, Cincinnatia, 113, 114, 114
vendoingiyna, Flimia carenarta, 132, 133
vartixgmiana, Flimia, 142, 144, 146
varigny, Ffimia, 136
varigra, £lirtda, 141, 142
sarghant, Helivora elcosmium, 198
Vellptea, 267
nutiallii, 267
Vellytig, 267
vertustn, Phpsella propingua nafratli, 186, 1R8
YVenuewndes, 219
vermtilipnense, Helisamn corpulentem, 279

varrlionensis, Ferasoma corpulenta, 204, 260, 279
vermilionensis, Flanorbella corpulenta, 204, 260, 279

verrpcase, Angitreme, 162,163,273
vermeensa, fa flavialis, 153,272
verrucesa, Lithasie, 162,163,273
vestitunl, Plevincera, 166-168
vigrimrensis, £iimia boykiniana, 129,131
vinesa, Physells, 187,188

virens, Fhiminicole, 283

virgns, Velwta, 84, 85,224

virguta prating, Custatefir, 190,191
virgate anating, Plivsells, 190,191
wirgata heremdt:, Costatellz, 190, 191
wirgata berenndts, Pliysefip, 190, 191
virgrtz concolar, Costatells, 190, 191
virgara conmlor, Pliyrefia, 190, 151
virgala, Castarella virgara, 150, 191
wirgata, Lepiaxis, 156,159,246

virgate, Murialia, 156, 159, 246

virgate parva, Coastatelia virgate, 190, 191

virgaia parya, Physefla virgata, 190, 9]
virgata Physella virgata, 190, 191
virgata Hiyasa, Costatella, 190,191
virgata rlryssa, Physella, 190, 191
virgata virgrtn, Costatella, {94, 191
virgals virgata parva, Castatella, 190, 194
virgata rirgata parva, Physella, 190, 191
virgata virgata, Physefla, 190, 191
rirgittea, Physclle, 183, 188
virginice, Elintia, 144, 145
virglthous, Sormrogyras, 108, 110, 233, 269
virghifens, Walkerifla, 109,110, 233
viriduiin, Plewrocery, 166, 168,273
Vitta, 267
vitnita, Leptoxis, 156, 157, 244
Vivipars, 267
Viviparelly, 267
Viviparidae, 84, 87, 88, 89, 91, 221, 227, 268
Viviacinae, 84, 88
Yiviparohlea, 219,231
Viviparus, 84, 85, 88, 227.226
georgnnng, B4, 88,229
fntertextus, B4, 88, 228
subpurpurens, 86, 88,229
Vorticifex, 208210, 258, 277
effusa, 208, 209, 258, 277
sefida, 208,258,277
solfidy optima, 210
rryond, 2T
wabashensts, Pyrgulupsis, 269
wwatkert, Ameicola, 123, 1264128, 270
walkert, Costatella integra integra, 190, 192
walkeri, Ferrissla, 217,215
wlkert, Gyrotome, 131 152,242,271, 272
walkerd, Lyvogyrus, 123, 126-128
walker, Physelia inregre fitegre, 190, 192
walkeri, Pleurocers, 166, 169
walkert, Strephobasis, 166, 169
watkeri, Valvata perdepressa, 84, 223
walkerigna, Stagnicofa, 179, 180
walkeriamns, Somatogyrus, 106,109
Watkerilta, 95,103, 106, 109112, 233, 269, 277
coosgenss, 103, 108, 109, 111, 233, 277
tenax, 95,106, 111, 112,233, 277
virginfeus, 109, 110, 233
Walkerida, 181, 182, 247
klamathensis, 181, 182, 247
wehteri, Fonriyens, 130, 270
wekiwae, Cintcinnatia, 113115
wetherbyl, Motagillia, 118, 119,121, 237
wheatleyi, Planorbis, 276
wheatheyd, Plastorbula, 276
wheatlevi, Planerbula armigers, 207, 208, 257
wigeleri, Somatogyrus, 106, 10%
whiteavesi, Hellsoma multicastatunt, 379
wiizenvest, Plerosoma corpulenta, 204
whiteavesi, Plervsama milticostata, 279

whiireavesi, Planoriella corpulenta, 204, 260
whiteauesi, Planorbella multicostaia, 279
winkleyi mozlevi, Marstonia, 117
winnebagoensis, Vatvata, 84,87, 275
winslows, Helisoma, 280-282

winglowi, Pierosomeg, 280-282

winglowi, Pierosema piisbryi, 284

winslowi, Planorbella, 280-282

winstonwl, Planorbella pilsbryi, 284
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wisconsinense, Helisoma campanulatem, 276, 277
wisconsinensis, Planprbella camparnuiaty, 276,277
woodruffi, Stegricola, 179,180

wyorhingensis, Stagnicola, 177

xypnoelictus, Aphgostracon, 96,98, 99

rionis, Petrophrysa, 190, 192, 254

zionds, Physella, 190,192, 254

Zypobranchia, 222






