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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 many 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-D26, 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 n~w 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 IV. 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 all the material in the original E.P.A.
publication, as well as some additional introductory material (see
Sections I-ll!, 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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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 Missouri 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 surprising 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, especiaily 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 previous publications are
out-of-print, and now are available in only a few of the largest libraries.
And, most such publlcations 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 (1865c,d) and Burch (1982a,b)
[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
fauna.

Binney's manual, which also included the land snails (W.G. Binney &
T. Bland, 1869, Land and fresh water shells of North America. Part 1.
Pulmonata Geophila, Smithsonian Miscellaneous Collections, No. 194),
was the only such reference available on North American non-marine
mollusks for more than a century. But, during the years since Binney's
book, various regional handbooks or monographs were published on,

(1)
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or included, North American freshwater snalls. The more prominent of
these publications,listed by geographic regions, are presented below.

Alaska

Willialll H. Dall. 1905. Land and fresh water mollusks ofAlaska and
adjoining regions. Smithsonian Institution Harrhnan 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 ofCanada. Nation­
al Museum of Natural Sciences, National Museums of Canada.

United States (exclusive of Alaska)

George W. Tryon, Jr. 1870-71. A monograph of the fresh-water uni­
valve Mollusca of the United States. Academy 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 Arizona check list. The University of
Arizona Press, Tucson.

R. Elisworth Call. 1884. On the Quaternary and Recent Mollusca
of the Great Basin, with descriptions of new forms. Bulietin of
the U. S. Geological Survey, No. II.

Ralph V. Chamberlain & David T. Jones. 1929. A descriptive cata­
logue of the Mollusca of Utah. Bnlletin of the University of Utall,
Vol. 19.

Harold Hannibal. 1912. A 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.)

Junius Henderson. 1929. Non-marine Mollusca ofOregon and Wash­
ington. University of Colorado Studies, Vol. 17. (A supplement
was published in 1936.)

Josiall Keep. 1887. West Coast shells. Bancroft Brothers, San Fran­
cisco.

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

Josiall Keep. 1911 [1910]. West Coast shells. [Includes a chapter
on "Shells of lakes and streallls" by Harold Hannibal.] Whitaker
and Ray-Wiggin, San Francisco.

Henry A. Pilsbry &J.H. 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. Part
2, The Gastropoda. Chicago Academy of Science.

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

R. Ellsworth Call. 1900. A 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 Schalle, 1944.)

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

Calvin Goodric!l. 1932. The Mollusca of Michigan. Museum of
Zoology, The University of Michigan.

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

A. Byron Leonard_ 1959. Handbook ofgastropods in Kansas. Uni­
versity of Kansas Museum of Natural History Miscellaneous Pub­
lication, No. 20.

Eastern United States

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

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

Willard N. Harman & Clifford O. Berg. 1971. The freshwater snails
of central New York, with illustrated keys to the genera and spe­
cies. Search, Agriculture, Entomology (Ithaca) 2, VoL 1.

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. S. 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 J. Clench & Ruth D. Turner. 1956. Freshwater mollusks of
Alabama, Georgia, and Florida from the Escambia to the Suwan­
nee River. Bulletin of the Florida State Museum (Biological Sci­
ence), VoL 1.

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

Also since Binney's (l865c,d) manual, various taxonomic groups of
snails have been monographed, either regionaily or totaily. These are
listed below.

Hydrobiidae

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

Fred. G. Thompson. 1968. The aquatic snails of the family Hydro­
bildae of peninsular Florida. University of Florida Press, Gaines­
ville.

Fred G. Thompson. 1977. The hydrobild snail genus Marstonia.
Bulletin of the Florida State Museum (Biological Science), VoL
21.

Pleuroceridae

Chas. C. Adams. 1915. The variations and ecological distribution
of the snails of the genus 10. 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 melanians). Smith­
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
co10gical Review, VoL 8.

Planorbidae

Frank Collins Baker. 1945. The molluscan family Planorbidae.
University of lliinois Press, Urbana.

Ancylidae

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

The taxonomic phllosophies 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



6 -NORTH AMERICAN FRESHWATER SNAILS -
II. SYSTEMATICS, NOMENCLATURE, IDENTIFICATION

AND MORPHOLOGY

Interest in the systematics of North American freshwater snails be­
gan in the 17th 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 mollusks, most of which still stand today as vaild species. A
contemporary of Say's was C. F. Rafmesque, who added many more
new taxa (and much confusion). Say and Rafinesque were followed by
T.A. Conrad, A.A. Gould, S.S. 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
gill-breathing, operculated Prosobranchia and the lung-breathing, non­
operculated Pulmonata (Order Lymnophlla). The prosobranch snails
are represented by 49 genera and about 350 species, and the puin,0nate
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, undoubtediy will change these numbers. An outline of
classification is presented below.

been invaluable source material for the present manual, and may prove
to be especially useful to current biologists who must deal with mol­
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 should be
mentioned: Bryant Walker's (1918) A synopsis of the classification of
the freshwater Mollusca ofNorth America, north ofMexico, 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.

" "
SYSTEMATICS

"

Subclass PROSOBRANCHIA

Order Neritacea (Neritopsina)

Superfamily Nentinoidea

NERITIDAE Rafinesque 1815
Neritina Lamarck 1816 (/Verita pulligera Linnaeus 1766)"

Vitta March 1852 (/Verita virginea Linnaeus 1758)

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

(7)
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Order Mesogastropoda
Superfamily Valvatoidea

VALVATlDAE Gray 1840
Valvata Muller 1774 (Vaivata eristata MUller 1774)

Superfamily Ampullarioidea

VIVlPARlDAE Gray 1847
Viviparinae

Tulotoma Haldeman 1840 (Paludina magnifica Conrad 1834)
Viviparus Montfort 1810 (Helix )'ivipara Linnaeus 1758)

Bellanlyinae Rohrbach 1937
t Cipangopaludina Hannibal 1912 (paludina malleata Reeve

1862)
Lioplaeinae Gill 1863

Campeloma Rafmesque 1819 (Campeioma crassula Rafmesque
1819)

Lioplax Troschel 1857 (Limnaea subearinata Say 1817)

AMPULLARIIDAE Gutlding 1828
tMarisa Gray 1824 (Helix comuarietis Linnaeus 1758)

Pomaeea Perry 1810 (pomacea maculata Perry 1810)

BITHYNIIDAE Trosehel1857
Sithynia Leach (in Abel) 1818 (Helix tentaculata Linnaeus

1758)

?M1CROMELANIIDAE Thiele 1928
Antroselates Hubrieht 1963 (Antroselates spiralis Rubricht

1963)

Superfamily Truneatelloidea

RYDROBIIDAE Trosehel 1857
Hydrobiinae

Aphaostracon Thompson 1968 (Aphaostracon rhadinus Thomp­
son 1968)

tRecent introduction to North America.

Hoyia F. C. Baker 1926 (Amnicola sheldoni PiIsbry 1890)
Hyalopyrgus Thompson 1968 (Bythinelw aequicostata PiIsbry

1889)
Littoridinops Pilsbry 1952 (Amnicow tenuipes Couper (in

Haldeman) 1844)
Probythinella Thiele 1928 Q'aludina emarginata Kuster 1852 =

Probythinella lacustris limafodens Morrison 1947)
Pyrgophorus Ancey 1888 (Pyrgulopsis spinosus Call & PiIsbry

1886)
Tryonia Stimpson 1865 (Tryonia cwthrata Stimpson 1865)

Lithoglyphinae Troschel 1857
Antrobia Hubricht 1971 (;infrobia culveri Hubricht 1971)
Clappia Walker 1909 (Cwppia clappi Walker 1909 = Somato­

gyrus umbilicatus Walker 1904)
Cochliopina Morrison 1946 (Cochliopa riograndensis Pilsbry &

Ferriss 1906)**
Fluminicola Stimpson 1865 Q'aludina nuttalliana Lea 1838)
Gillia Stimpson 1865 (Meiania altilis Lea 1842)
Lepyrium Dall 1896 (Neritina showalteri Lea 1861)
Somatogyrus Gill 1863

Somatogyrus s.s. (Amnicola depressa Tryon 1862)
Walkerilla Thiele 1928 (Somatogyrus coosaensis Walker

1904)
Nymphophilinae Taylor 1966

Sirgella F. C. Baker 1926 (Paludina subglobosa Say 1825)
Cincinnatia Ptlsbry 1891 (Paludina cineinnatiensis Anthony

1840)
Fontelicella Gregg & Taylor 1965

Fontelicella s.s. (Fontelieelw californiensis Gregg & Taylor
1965)

Microamnicola Gregg & Taylor 1965 (Amnicola micrococcus
Ptlsbry (in Stearns) 1893)

Natricola Gregg & Taylor 1965 (Pomatiopsis robusta Walker
1908)

Marstonia F. C. Baker 1926 (Amnicow lustrica PiIsbry 1890)
Notogillia Pilsbry 1953 (Hydrobia wetherbyi Dall 1885)
Orygoceras Brusina 1882 (Orygoceras cornucopiae Brusina

1882)

USee Thompson (1984, p. 109) for subfamilial placement of Cochliopina.
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Pyrgulopsis 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)
Amnicollnae Tryon 1862

Amnicola Gould & Haldeman 1840
Amnicola s.s. (Paludina porata Say 1821 = Paludina limosa

Say 1817)
Lyogyrus Gill 1863 (Valvata pupoidea Gould 1841)

"Hauffenia Pollonera 1898 (Horatia te/lini Pollonera 1898)
?Horatia Bourguignat 1887 (Horatia klecakiana Bourguignat

1887)
Fontigentlnae Taylor 1966

Fontigens Pllsbry 1933 (Paludina nickliniana Lea 1838)

POMATIOPSIDAE StImpson 1865
Pomatiopsis Tryon 1862 (Cyclostoma iapidaria Say 1817)

Superfamily Cerithioidea

TH1ARlDAE Trosehel1857
t Melanoides Olivier 1804 (Nerita tuberculata MMer 1774)
t Thiara Roiling 1798 (Helix amarula linnaeus 1758)

PLEUROCERlDAE FIscher 1885 (Strepomatidae Haldeman 1863, ?Pal­
udomidae Gill 1871)

Elimia H. & A. Adams 1854 (Melania aeutocarinata Lea 1841
= Melania clavaeformis Lea 1841) [synonyms:
Goniobasis, Macrolimen, Melasma]

Gyrotoma Shuttleworth 1845 (Gyr%ma ovoldea Shuttle­
worth 1845 = Melania exclsa Lea 1843) [synonyms:
Apella; Schizostoma Lea 1843, non Bronn 1835;
Schlzocheilus Lea 1852]

fa Lea 1831 (Fusus fluvialis Say 1825) [synonym: MelafUsus]

tRecent introduction to North America.

Juga H. & A. Adams 1854
Juga s.s. (Melania silieula Gould 1847)
Calibasis Taylor 1966 (Melania (? Gonlobasis) acutiftlosa

Stearns 1890)
Oreobasis Taylor 1966 (Melania newberryl Lea 1860 =

?Melania bulbosa Gould 1847)
Leptoxis Raflnesque 1819 (Melania praerosa Say 1821) [syno­

nyms: Anaplocamus, Anculosa]
Mudalia Haldeman 1840 (Paludina dissimilis Say 1819 =

Bulimus carinatus Brugniere 1792) [synonyms:
Alleghenya, Nltocris, Spirodon]

Lithasia Haldeman 1840 (Anculosa (Lithasia) geniculata Halde­
man 1840) [synonyms: Angitrema, Athearnia,
Eurycaelon, Glottella, Megara, Meseschiza]

Pleuroeera Rafinesque 1818 (Pleurocera acuta Rafinesque (In
Blalnville) 1824) [synonyms: Ceriphasia, Oxy­
trema, Strepoma, 'Telescopella, Trypanostoma]

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

Subclass PULMONATA

Order Lymnophila

Suborder Archaeopulmonata

Superfamily Aero1oxoidea

ACROLOXlDAE TIriele 1931
Aeroloxus Beck 1837 (Pa/ella lacustns linnaeus 1758)

Suborder Branehiopu1monata

Superfamily Lymnaeoidea

LYMNAElDAE Rafmesque 1815
Lynmaelnae

Acella Haldeman 1841 (Lymnaea gracilis Jay 1839, preoce. =
Limnaea haldemanl "Deshayes" W. G. Binney 1867)

Bulimnea Haldeman 1841 (Lymnaeus megasomus Say 1824)
Fossana Westerlund 1885

Fossaria s.s. (Buccinum truncatulum Ml1ller 1774)
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Bakerilymnaea Weyrauch 1964 (Limnaea cubensis Pfeiffer
1839)

Lymnaea Lamarck 1799 (Helix stagnalis Linnaeus 1758)
Pseudosuccinea F. C. Baker 1908 (Lymnaea columella Say

1817)
t Radix Montfort 1810 (Radix auriculatus Montfort 1810 =

Helix auricularia LInnaeus 1758)
Stagnicola Leach (in Jeffreys) 1830

Stagnieola s.s. (Buccinum palustre Muller 1774)
Hinkleyia F. C. Baker 1928 (Lymnaeus caperatus Say 1829)

Lancinae Hannibal 1914
Fisherola Hannibal 1912 (Fisherola lancides Hannibal 1912)
Lanx Clessin 1882

Lanx 5.5. (Aneylus newberryi Lea 1858 = Ancylus patel.
loides Lea 1856)

Walkerola Hannibal 1912 (Lanx (Walkerola) klamathensis
Hmmibal1912)

Superfamily Ancyloidea

PHYSIDAE Fitzinger 1833
Physinae

Physa Draparnaud 1801 (Bullafontinalis Linnaeus 1758)
Physella Haldeman 1843

Physella 5.5. (Physa globosa Haldeman 184I)
Costatella DaIl 1870 (Physa costata Newcomb 1861)
Petrophysa Pilsbry 1926 (Physa (Petrophysa) zionis Pilsbry

1926)
Aplexinae Starobogatov 1967

Aplexa Fleming 1820 (Bulla hypnorum Linnaeus 1758)
Stenophysa Martens 1898 (Physa sowerbyana d'Orbigny 1853)

PLANORBIDAE Rafinesque 1815
Planorbinae

Planorbini
Gyraulus "Agassiz" Charpentier 1837

Gyraulus 5.5. (Planorbis hispidus Drapamaud 1805 = Plan·
orbis albus Miiller 1774)

tRecent introduction to North America.

Anniger Hartmann 1840 (Planorbis eristatus Drapamaud
1805 =Nautilus erista Linnaeus 1758)

Torquis Dall 1905 (Planorbisparvus Say 1817)
Drepanotremini Zilch 1959 (?Acrorbini Starobogatov 1958)

Drepanotrema Fischer & Crosse 1880 (Planorbis yzabalensis
Crosse & Fischer 1879 = Planorbis (matinus d'Or­
bigny 1835)

Antillorbis Harry & Hubendick 1964 (Planorbis circumline­
atus Shuttleworth 1854 = Planorbis aeruginosus
Morelet 1851)

Fossulorbis Pilsbry 1934 (Planorbis cultratus d'Orbigny
184I = Planorbis kennatoides d'Orbigny 1835)

Biomphalarllni Watson 1954
Biomphalarla Preston 1910 (Biomphaiaria smithi Preston 1910)

HeIlsomini F. C. Baker 1928
Helisoma Swainson 1840

Helisoma 5.5. (planorbis biearinatus Say 1817, preocc. =
Planorbis anceps Menke 1830)

Carinifex WG. Binney 1865 (Planorbis newberryi Lea 1858)
Menetus H_ & A. Adams 1855

Menetus s.s. (Planorbis opercularis Gould 1847)
Micromenetus F. C. Baker 1945 (Planorbis dilatatus Gould

1841)
Planorbella Haldeman 1842

Planorbella 5.5. (Planorbis campanulatus Say 182 I)
Pierosoma DaIl 1905 (Planorbis frivolvis Say 1817)
Seminolina Pilsbry 1934 (Paludina scalaris Jay 1839)

Planorbula Haldeman 1840 (Planorbis annigerus Say 1821)
Promenetus F. C. Baker 1935 (Planorbis exaeuous Say 1821)
Vorticifex Meek (in DalI) 1870

Vorticlfex s.s. (Carinifex (Vorticifex) tryoni Meek (in DaIl)
1870)

Parapholyx l-Ianna 1922 (Pompholyx effusa Lea 1856)
Neoplanorbinae Hannibal 1912

Amphigyra Pilsbry 1906 (Amphigyra alabamensis Pilsbry 1906)
Neoplanorbis Pilsbry 1906 (Neoplanorbis tantillus Pilsbry

1906)

ANCYLlDAE Rafinesque 1815
Ancylinae

Rhodaemea Walker 1917
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*T1lC numbers in this column are tlle subspecies [or "morphs" or "forms"] listed
in this manual for the various species of each genus. Singly listed subspecies of
spcclcs in which all otller subspecies occur extralimitally are not enumerated.

The sizes of the various genera vary enormously, 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.

Rhodaemea s.s. (Aneylus filosus Conrad 1834)
Rhodoeephala Walker 1917 (Rhodaemea (Rhodocephala)

rhodacme Walker 1917)
Ferrisslnae Walker 191 7

Ferrissla Walker 1903 (Aneylus rlvularis Say 18 I 7)
Laevapeclnae Hannibal 1912

Hebetaneylus Pilsbry 1914 (Aneylus moricandl d'Orbigny
1836)

Laevapex Walker 1903 (Ancylusfuscus C.B. Adams 1841)

Subclass Prosobranchia
Order Neritacea

Superfamily Nerltinoldea
Family NERITIDAE

Genus Neritina
Subgenus Vitta

Order Mesogastropoda
Superfamily Valvatoidea

Family VALVATIDAE
Genus Valvata

Superfamily AmpuJlarioldea
Family VIVIPARIDAE

Subfamily Viviparinae
Genus Tulotoma
Genus Viviparus

Number of
North American

(north of
Mexico) Species

11

1
3

Number of
Subspecies

[and recognized
"morphs" or
"fonns"] *

3

2 [+ 18
"morphs" or

"forms"]

Subfamily Bellamyinae
Genus Cipangopaludina

Subfamily Lioplacinae
Genus Campeloma
Genus Liaplax

Family AMPULLARIIDAE (PILIDAE)
Genus Marisa
Genus Pomacea

Family BITHYNIIDAE
Genus Blthynia

Superfamily Truncatelloidea
Family MICROMELANIIDAE

Genus Antroselates
Family HYDROBIIDAE

Subfamily Hydrobiinae
Genus Aphaostracon
Genus Hoyia
Genus Hyalopyrgus
Genus Littoridinops
Genus Probythinella
Genus Pyrgophorus
Genus Tryonia

Subfamily Llthoglyphinae
Genus Antrobfa
Genus Clappia
Genus Cochliopina
Genus Fluminicola
Genus Gillia
Genus Lepyrium
Genus Somatogyrus

Subgenus Somatogyrus s.s.
Subgenus Walkerilla

Subfamily Nymphophilinae
Genus Birgella
Genus Cincinnatia
Genus Fontelicella

SUbgenus Fontelicella s.s.
Subgenus Microamnicola
Subgenus Natricola

Genus Marstonia
Genus Notogillia
Genus Orygoceras
Genus Pyrgulopsis
Genus Rhapinema
Genus Spilochlamys
Genus Stiobia

Subfamily Amnicolinae
Genus Amnicola

Subgenus Amnicola s.s,
Subgenus Lyogyrns

Genus Hauffenia
Genus Horatia

Subfamily Fontigentinae
Genus Fontigens

2

8
5

1
2

1

9
1
2
2
1
2
5

1
2
1

12
1
I

32
3

1
14

6
1
3
8
2
I
5
1
3
I

II
7
1
1

8

[9 "forms")
2

2

2

7
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6

1
1

83 41
6
1

3 2
2 3
4

16
1 2
6 2

3 6
7

18 13
3 2

16 161+ 5
"morphs"]

14 141+ 4
"morphs"]

1

2 II "morph"J
2

Incertae Sedis
Family POMATIOPSlDAE

Genus Pornatiopsis
Superfamily Vermetoidea

Family THIARIDAE
Genus Melanoides
Genus 111iara

Family PLEUROCERIDAE
Genus Elimia
Genus Gyrotoma
Genus fo
Genus Juga

Subgenus Juga s.s.
Subgenus Calibasis
Subgenus Oreobasis

Genus Leptoxis
Subgenus Leptoxis 5.5.

Subgenus A thearnia
Subgenus Mudalia

Genus Lithasia
Subgenus Lithasia 5.S.

Subgenus Angitrema
Genus Pleurocera

Subgenus Plcurocera 5.S.

Subgenus Strephobasis
Subclass Pulmonata

Order Lymnophila
Superfall1ily Acr6-1oxoidea

Family ACROLOXIDAE
Genus Acroloxus

Superfamily Lymnaeoidea
Family LYMNAEIDAE

Subfamily Lynmaeinae
Genus Acella
Genus Bulimnea
Genus Fossaria

Subgenus Fossaria 5.5.

Subgenus Bakerilymnaea
Genus Lymnaea
Genus Pseudosuccinea
Genus Radix
Genus Stagnicola

Subgenus Stagnicola s.s.
Subgenus Hinkleyia

Subfamily Lancinae
Genus Fisherola
Genus Lanx

Subgenus Lanx 5.5.

Subgenus Walkerola
Superfarnily Ancyloidea

Family PHYSIDAE
Subfamily Physinae

Genus Physa

1
1

11
11

2
1
1

21
3

3
1

2

2

3

Genus Physella
Subgenus Physella 5.5,

Subgenus Costatella

Subgenus Petropltysa
Subfamily Aplexinae

Genus Aplexa
Genus Stenophysa

Family PLANORBlDAE
Subfamily Planolpinae

Tribe Planorbini
Genus Gyraulus

Subgenus Gyraulus 5,5.

Subgenus Armiger
Subgenus Torquis

Tribe Drepanotremini
Genus Drepanotrema

Subgenus Antillorbis
Subgenus Fossulorbis

Tribe Biomphalariini
Genus Biomphalaria

Tribe Helisomini
Genus Helisoma

Subgenus Helisoma $.S,

Subgenus Carinifex
Genus Menetlis

Subgenus Menetus s.s,
Subgenus Micromenetus

Genus Planorbella
Subgenus Planorbella s.s.
Subgenus Pierosoma
Subgenus Seminolina

Genus Planorbula
Genus Promenetus
Genus Vorticifex

Subgenus Parapholyx
Subfamily Neoplanorbinae

Genus Amphigyra
Genus Neoplanorhis

Family ANCYLIDAE
Subfamily AncyJinae

Genus Rhodacmea
Subfamily Fcrrissinae

Genus Ferrissia
Subfamily Laevapecinae

Genus Hebetancylus
Genus Laevapex

1
1
3

1
2

2

2
1

1
3

2
12

2

2
2

2

1
4

3

5

1
2

2
3

2
7

[6 "races" or
"forms"]

2
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NOMENCLATURE

Nomenclature in the North American fresh water 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 older 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. Hopefully, 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 betwee.n 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 il1-defined names of C.S. Rafinesque.
These debates are still going on, although one of the longest running
disputes was recently settled by a 1981 ruling (Opinion 1195) of the
International 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
malacology, 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)
induded all the freshwater pulmonates in the family "Physadae."
Tryon (1870-71), who continued Haldeman's monograph, used this

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

(18)

- NOMENCLATURE

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 Valvata. [For these latter three groups, modern usage has not
changed: these families are Ampullariidae [:::: PilidaeL 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,
Amnicolidae! [= HydrobiidaeL 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 Commission 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 Goniobasis
osculata Lea 1862 by subsequent designation (Hannibal, 1912» (=

Elimia 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 Goniobasis would
seem to be virtually impossible, if the case of fixing the type species of
Pleurocera is taken as an example. It took more than 56 years (from
January 20, 1925, until November 1981) to get a ruling on a case less

*Excluding the pleurocerid Anculosa, which Haldeman included in the Turb­
idae.
tpaludina Lamarck (in Ferussac) 1812, a synonym of Viviparus Montfort 1810,
was the name given to all members of the Viviparidae in the early literature,
to be replaced by Melantho Bowdich 1822 for the P. decisa Say 1817 group.
Melantha was later replaced in the literature by Campeloma 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 reslricted to a group of marine prosobranch snails related to the
Hydrobiidae, and included with them and several other families in the
superfamily Rissoacea (= Truncatelloideal) and Amnicolidae [a synonym for, or
subfamily of, the Hydrobiidae] was AmnicoIa Gould & Haldeman 1840, but
today that generic name is used in a much more restricted sense. Many of the
species once included in "AmnicoIa" are now placed in various other hydroblid
genera.
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clearcut in nature, but of more serious consequence in regard to
nomenclatural 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 s(."Veral
pages following (pp. 20-24).

The Status of Proof Sheets in Nomenclature. This topic brought to question
whether Megasystropha Lea 1864 (type species Plan.orbis newberryi Lea 1858)
should be used rather than Carini/ex W.G. Binney 1865 (same type species),
since the latter was introduced two years earlier (1863) in pubHcally
distributed proof-sheets. OPINION 87, December 16, 1925: Printer's proof­
sheets do not constitute publication and, therefore, have no status under the
International Rules of Zoological Nomenclature. [However, in Opinion 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 Generic
Names. These names have priority and therefore do not have to be adopted
as "nomina cotiServanda" under "Suspension of the Rules." OPINION 94,
October 8, 1926: The following 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, Succinea, Teredo. TUNICATA: Botryllus, Clavelina,
Diazona, Distaplia, Molgula. [Of interest here to North American
freshwater gastropod malacology is the name Physa.]

Bulimus Scopoli, 1777, "\IS. Bulinus Mueller, 1781, vs. Bulimus Bruguiere, 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 included species)
has been definitely and properly designated. Bulinus Mueller, 1781, has for
its type Bulinus senegale.nsis, and is not invalidated by Bulimus, 1777.
Bulimus Brugui(~re, 1792, type ha.emastomus seu oblonga is a dead homonym of
Bulimus,l777. [In Opinion 475 (see below), the Commission suppressed the
name Bulimus Scopoli 1777 in favor of Bithynia 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
"nomina conservanda" under "Suspension of the Rules." OPINION 119,
January 10, 1931: The follo'Ning six generic names of MOLtUSCA are hereby
placed in the Official List of Generic Names, with types as stated: Cerion
(uva), Oleacina (voluta), Neritina (pulligera), Clausilia (rugosa), Vitrina
(pellucida), Tornatellina (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
N·ames in Zoology v.ith the Name Nos. 810 to 841 respectively:- (iii)
Aplexa Fleming, 1820 (gender of name: feminine) (type species by monotypy:
Bulla hypnorum Linnaeus, 1758). (xxix) Valvata Milller (O.F.), 1774

(gender of name: feminine) (type species, by monotypy: Valvata cristata
Milller (o.F.), 1774).... (5) The under-mentioned specific names, being the
names of type species of genera of the Gass Gastropoda placed on the
Official List of Generic Names in Zoology under (2) above, are hereby placed
on the Official List Of Specific Names in Zoology with the Name Nos. 292 to
315 respectively:- ... (vij) cristata Muller (O.F.), 1774, as published in the
combination Valvata cristata (specific name of the type species of Valvata
Millier (O.F.), 1774).... (xii) hypnorum Linnaeu'3, 1758, as published in the
combinatlon Bulla hypnorum (specific name of type species of Aplexa
Fleming, 1820) ....

Addition to the "Offida! List of Specific Names in Zoology" of the Specific
names of one hundred and twenty~two non~marine species of the Phylum
Mollusca. OPINION 336, March 17, 1955: 0) the under-mentioned specific
names of non~marine species of the Gass 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; (li) albus MUller (O.F.), 1774, as published in the combination
Planorbis albus; ... (x) auricularia Linnaeus 1758, as published in the
combination Helix auricularia; '.' (xx) crista Linnaeus, 1758, as published in
the combination Nautilus crista; ... (xxiv) dilatatus Gould, 1841, as published
in the combination Planorbis diIatatus; ... (xxxii) fontinalis Linnaeus, 1758, as
pubUshed in the combination Bulla fordinaZis; ... (lxxxvii) stagnalis Linnaeus,
1758, as published in the combination Helix stagnaliS; ... (xcv) truncatulum
Millier (o.E), 1774, as published in the combination Buccinum truncatulum; ".

Addition to the "Offidal 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, AugustS, 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 Generic 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:.... (xi) PLANORB1DAE Gray (J.E.), 1840 (type genus:
Planorbis Miiller (O.F.), 1774 (Name No. 47) [Planorbia Rafinesque 1815,
subfamily, =: Planorbinae (now Planorbidae), has priority}; ... (xviii)
VALVATIDAE Gray G.E.), 1840 (Type genus: Val"ata Milller (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:- 0) Under the
Plenary Powers (a) selections of type species for the nominal genus Ancylus
Millier (O,F.), 1774 (Gass Gastropoda) made prior to the present Ruling are
hereby set aside, and (b) the nominal species Ancylus fluuiatiiis Muller
(O.F.), 1774, is hereby designated to be the type species of the foregoing
genus. (2) The under~mentionedgeneric names are hereby placed on the
Official List of Generic Names in Zoology with the Name Nos. 884 and 885
respectively:- (a) Ancylus Milller (O.F.), 1774 (gender: masculine) (type
species, by designation under the Plenary Powers under O)(b) above: Ancylus
fiuviatiiis Maller (O.F.), 1774: 199-200); (b) Acroloxus Beck, 1837 (gender:
masculine) (type species, by selection by Herrmannsen (846): Patella
lacustris Unnaeus, 1758, as interpreted by Milller (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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flu'Oiatilis Millier (O.F.), 1774, as published in the combination Ancylus
fluviatilis (specific name, by designation under the Plenary Powers under
(l)(b) above, of type species of Ancylus Muller (G.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)..

Addition 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 In ternational Commission on Zoological
Nomenclature", Other Than Family-Group Names Already Dealt With in
Those "Opinions". DlRECTION 41, February 24, 1956:- (I) The under­
mentioned family-group names involved in the cases dealth with in the
Opinions included in volume 11 of the Opinions and Declarations Rendered by
the International Comm,,~sion on Zoological Nomenclature are hereby placed
on the Official List of Family-Group Names in Zoollogy with the Name
Numbers severally specified below:- ... (c)ANCYLINAE (correction of
ANCYUDIA) Rafinesque (es.), 1815 (type genu", Ancylus Muller (O.F.),
1/74) {name proposed by Rafinesque as the name for a "sous-famille"; first
published with an approved tennination (as ANCYLINAE) by Fischer (P .),
[1883]) (Oass Gastropoda) (Opinion 363) (Name No, 78); (d) ACROLOXlNAE
Thiele G.), 1931 (type genus: Acroloxus Beck, 1837) (Gass Gastropoda)
(Opinion 363) (Name No. 79); .

Proposed Use of the Plenary Powers to Validate the Generic Name ~Carinifex"

Binney, 1865 (Oass 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
tmpublished 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 Opinion 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 (Oass 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 junior synonym of
Bulimus $copoll, 1777." OPINION 475, July 31, 1957: Under the Plenary
POWl;'IS the undermentioned generic name is hereby suppressed for the
purposes of the Law of Priority but not for those of the Law of Homonymy:
Bulimus Scopoti, 1m. (2) The under-mentioned generic names are hereby
placed on the Official Ust of Generic Names in Zoology with the Name
Nu.mbers severally spediied below:- (a) Bithynia Leach, 1818, as validated
under the Plenary Powers in (1) above (gender: feminine) (type species, by
original designation: Helix tentaculata Linneaus, 1758) (Name Number 1195);

. (3) the tmder-mentioned specific names are hereby placed on the Official
List of Specific Names in ZOOlogy vvith the Name Numbers severally
specified below:~ (a) tentaculata Linnaeus, 1758, as published in the
combination Helix tentaculata (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:- BITHYNIlDAE (correction of
BlTHlNIADAE) Gray (j.E.), 1857 (type genus, Bithynia Leach, 1818) for use
by specialists who on taxonomic grounds consider that the genus Bithynia

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 given precedence over the generic names Planorbina Haldeman, 1842,
Taphius H. & A. Adams, 1855, and Annigerus, Oessin, 1884, by any zoologist
who considers that any or all of these names apply to the same taxonomic
genus. (2) The following names are hereby placed on the Official List of
Generic Names in Zoology with the Name Numbers specified: (a)
Biomphalaria smithi Preston, 1910 (Name No. 1675); (b) Plan orb ina
Haldeman, 1842, (gender, feminine), type-species, by designation by Dall,
1905, Planorbis olivaceus Spix, 1827 (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. 1676); (c) Taphius H. & A. Adams, 1855 (gender:
masculine), type-species, by original designation, 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); (c) Armigerus Clessin, 1884, (gender: masculine), type-species, by
designation by Morrison, 1947, Planorbis albicans Pfeiffer, 1839) (by direction
under the plenary powers, not available for use in preference to
BiomphalariJJ 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
Biomphalaria Prl;'.ston, 1910) (Name No. 2079); (b) olivaceus Spix, 1827, as
published in the binomen Planorbis olivaceus (type-species of Planorbina
Haldeman, 1842) (Name No. 2080); (c) andecolus d'Orbigny, 1835, as
published in the binomen Planorbis andecolus (type-species of Taphius H. &
A. Adams, 1855) (Name No. 2081); (d) albicans Pfeiffer, 1839, as published in
the binomen Planorbis albicans (type-species of Armigerus Gessin, 1884)
(Name No. 2082).

Completion 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. Rilli.ng: - ." (2) In the case of the names of each of the
undermentioned genera belonging to the Oasses severally noted below the
entry made on the Official List oJ 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 species was determined under Article 30
specified below. (i) Class Gastropoda, ... (d) Physa Draparnaud, [1801]: by
selection by Gtild.ren (J.G.) (1823) .... (16) The under-mentioned generic names
or reputed generic names are hereby placed on the Official Index of Rejected
and Invalid Generic Names in Zoology with the Name Numbers severally
spediied below: -. (xix) Physa Raffray, 1890 (a junior homonym of Physa
Drapamaud, [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 lustrica Say, 1821, as published in the
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Shell MorphOlOgy
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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 anyone 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. 40).

left side
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binomen Paludina lustrica, 'is hereby suppressed for the: purposes of both the
Law of Priority and the Law of Homonymy. (2) The follo'rVing names are
hereby 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 perata Say, 1821 (Name Number 2(61); (b) Marstonia Baker, 1926
(gender: feminine), type-species, by original designation, Amnicola lustrica
Pils?ry, 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 Plisbry, 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
Euamnicola Fischer & Crosse, 1891 (a junior objective synonym of Amnicola
Gould & Haldeman, 1840) is 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 PHsbry, 1891, as published in the binomen Amnicola lacustris (an
erroneou..... subsequent spelling or junior objective synonym of Amnicola lustrica
Pilsbry, 1980) (Name Number 1038). (6) The name AMNICOLIDAE Tryon,
1862 (type-genus Amnicola Gould & Haldeman, 1840) is hereby placed on the
Official List of Family~GroupNames in Zoology with the Name Number 489.

Proposed Futher Use of the Plenary Powers in the Case of the Generic Name
Pleurocera Rafmesque, 1818 (Gass Gastropoda). Z.N.($,)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 "Raiinesque in Blainville,
1824", (2) Under the plenary powers, all designations of type species for the
nominal genus Pleurocera are hereby set aside and Pleurocerus acutus
Rafinesque in Blainville, 1824 is hereby designated as type species of that
genus, (3) The following gi.."Ileric names are hereby placed on the Official List
of Generic Names in Zoology with the Name Numbers specified: (a)
PIeu~ocera Rafinesque, 1818 (gender, feminine), type species, by designation
tmder the plenary powers as in (2) above, Pleurocerus acutus Rafinesque in
Blainville, 1824 (Name Number 2137); (b) Lithasia Haldeman, 1840 (gender·.
feminine), type species, by monotypy, Anculosa (Lithasia) geniculata
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) acutus RaHnesque in Blainville, 1824, as
published in the binomen Pleuroceras acutus (specific name of type species of
Pleurocera Rafinesque, 1818) (Name Number 2768); (b) geniculata Haldeman,
1840, as published in the combination Anculosa (Lithasia) geniculata (specific
name of type species of Lithasia HaJdeman, 1840) (Name Number 2769).

FIG. 1. Orientation of the shell in relation to the snail.

(25)
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FIG. 4. Shell shapes. a, Elongate conk; b, elongate cylindrical; c,
globose; d, depressed; e, discoidal.
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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),

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

be round (Fig. 776a, Sect. V, p. 220), angular, flattened (Fig. 776b),
or shouldered (Fig. 776c,) and may have impressed (Fig. 776a) or
shallow sutures (Fig. 776b) The shell may have few (Fig. 6a)
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FIG. 7, Shell surface characters.

straight (Fig, 60 or variously curved (Fig, 6j) and is sometimes turned
back or reflected (Fig, 6k), The surface of the shell may be marked in
various ways, Le" it may be differentially colored (Fig, Sf) or sculptured
(Figs, 7, 8), or it may be simply unicolored and smooth. The
sculpturing of the shell, Le., 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, is a
series of close-set, more or less equidistant lines paralleling the shell
aperture. These are lines indicating incremental shell growth, and are
most commonly referred to as "growth lines," but also as "transverse
lines" or "transverse striae" (see Fig. 7). On the shells of some species,
somewhat larger and more noticeable transverse elevations more
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. 3d), Similar shell surface elevations running
perpendicular (Le., in the direction of the shell's spiral) to the
growth lines are called "lirae" (see also Fig. Sb). When such
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FIG. 6. Shell characters. a, Shell with few, rapIdly increasing
whorls; b, shell with many, slowly increasing whorls; c, imperforate
shell; d, p;.'rforate shell; e, rimately perforate shell; f, umbilicate
shell; g, straight columella; h, t"Wisted columella, with plait; i,
straight apertural Up; i, curved aperturallips; k curved and reflected
lip.

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 mayor may not end
abruptly. The outer margin of the shell aperture may be either
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FIG. 8. Shell types. a, Nodulose; h, Urate; c, carinate; d, costate; e,
spinose; f, smooth, with spiral color bands. FIG. 9. Shell aperture shapes. a, Broadly ovate; h, narrow; c,

rectangular; d, e10ngately ovate; e, semicircular; f, D-shaped; g, round;
h, lunate; L fusiform or 5pindle-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. 8c). 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. Be) 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

mayor may not be closed by an operculum (Fig. 772, Sect. V, p. 218).

The operculum also has important recognition characters (Sect, VI

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 value of

the SEM in a family of small gastropods, the Ancylidae, in which the

shell sculpture is important for identification and classification, are

shoV\.'TI 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.

B. Baker (1925) [Lymnaeidae (Lancinae)], Abbott (1952) [Thiaridae],

van der Schalie & Dundee (1956) [Pomatiopsidae], Basch (1959)

[Ancylidae], Dazo (1965) [P1euroceridae], Davis (1967) [Pomatiopsidael

and Walter (1969) [Lymnaeidae (Lymnaeinae)]. Fretter & Graham

(1962), although on functional morphology (and ecology) of British

prosobranch snails (mainly marine), has useful anatomical infor­

mation that can be applied at the family level to North American

freshwater snails (Neritidae, Valvatidae, Viviparidae, Ampullariidae,

Bithyniidae and Hydrobiidae).

FIG. 10. Apical shell surface sculpture of some North American
freshwater limpets (Ancylldae). a, h, Rhod4cmea filoSil, apical
sculpture of strong radiating and weaker cords (b is an enlargement of
the area marked in a); (:, Ferrissilz wll.lkn1; apical sculpture of
prominent radiating. regularly spaced, narrow grooves; d, F. shim.ekL
apical sculpture similar to F. W<l1km. SEM photograph.; a, ca. x52;
b,c, ca. xl90; cL ca. ><625.

External Anatomy

Shelled snails have a peculiarly coiled body with asymmetrically
arranged visceral organs. Because of the coiled body, most snails
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FIG. 10 (cont). SEM photographs 01 ancylid apical shell sculpture
(cont). e, Ferrissia McaIifornica MffragilisL with apical sculpture
similar to F. shimeki and F. walkeri; ( F. shimd:i; g, h, Ht.b~tancylus

ercentricus, in which the apical sculpture is very weak and shallow,
vvith a radiating pattern (under the light microscope, the apex looks
smooth, or nearly so); L. j, Luoopex diaplulnw, with apical sculpture
of very faint, irregularly spaced, very shallow, radiating grooves
(like H. aantncus and L. fu:scu.s, the apex looks more or less smooth
under the light microscope). e, 1,. ca. x44; f, h, j, ca. xl34; g, ca. x440.

have a coiled shell, which exhibits spiral symmetry. However, in the
limpet-shaped aquatic gastropods, the shell has lost its spiral lorm
and may be more of less bilaterally symmetrical. External aspects of
the head and loot may appear to be bilaterally symmetrical as well,
but the internal organs nevertheless display the typical asymmetry 01
gastropods. This asymmetry 01 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 (Le., 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 Is 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
pulmonary cavity, the nephridiopore and the male and female
reproductive openings, The mouth may be little more than an
opening in the head,: but in many snails it is placed at the end of a
rather long anterio-ventrally directed proboscis, This is especially
noticeable in the prosobranchs. In the pulmonates, the proboscis is
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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 ventral side, as would be
expected. However, the other end of the digestive tract, the anus, is
not located posteriorly, but, because of torsion, is plact-"<i anteriorly,
Near it are the nephridiopore and, on the side of the foot, the female
gonopare. The male opening in pulmonate snails is on the head~foot,

near one of the tentacles. 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 mantIe
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. 51 (B». 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, l8A,B, 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 mantle 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 useful for taxonomic recognition in the Hydrobi­
idae are the external male copulatory organs, the verge and penis,

which are distinctive for many of the genera, and can be used also to
recognize subfamilies (Fig. 82, Sect. IV, p. 94). 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 mantIe 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. SO, 56, 59, 63, 70) and the reproductive
system (Fig. 18, pp. 49, 51, 52, 58, 61, 62, 65, 68, 73). Together, the two
systems 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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a b
e

h g

FIG 11. Shell adductor muscles in freshwater limpets (Ancylidae).
a, RhodIJ.cmea filosa, shell adductor muscles showing through the
translucent shell; b, R. "ca1uttob~l't.Sjs" [tolatior], dorsal mantle; c, R.
datior, underside of mantle ..nth rest of animal removed; d, Ferrissia.
n"oul.aris, dorsal mantle.

narrow tube which leads to the stomach. Running along side the
esophagus are the salivary glands.

In freshwater pulmonate snails, the stomach consists of an anterior
expanded crop, a large bulbous gizzard, and a posterior pylorus. The
crop is a vestibule for food accumulation before it passes into the

FIG. 11 (cent.). Shell adductor muscles in freshwater limpets
(Ancylidae) (cent.). It, Ferrissia "Mrda'" [ritrularisJ, dorsal mantle; f, F.
paraJula" dorsal mantle (with snail's head protruding from anterior
part); S, F. paralltla, underside of shell showing adductor muscle
attachment S-Cal'S; h, lAtvaptX sp., dorsal mantle.

gizzard. The gizzard is a highly muscular organ for grinding food. The
pylorus is a short expansion of the alimentary tube between the
gizzard and the intestine. Into the posterior pylorus empty the ducts
from the digestive glands. Leading from the posterior pylorus is a
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FIG 12 The radula of a freshwater pulmonate snail (Biomph­
al.a.ria) and its relation to the alimentary system. a, The alimentary
system, mainly dorsal view; b, longihtdinal section through the buccal
mass, sho-wing the orientation of the roouta as viewed from the right
side; c, right side and dorsal views of the radula; d, four teeth from one
transverse row of the radular ribbon; c= 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 el 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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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 se:tion of the digestive tract
is the rectum. It is thick-walled, and apparently glandular. The anus
is located near the posterior mantle collar, dose to the pneumostome.

The digestive tract of pro50branch 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. lV, 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.
Prosobranch 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



FIG. 13. Central tooth of a gastropod (a truncatelloid pomatiopsid
snail) showing the arrangement of the cutting edges. a, Tooth from
above; h, profile (side) view of tooth (from Pilsbry & Bequaert, 192'1).
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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
gr"anifera (Thiaridae)r males are lacking.] The vas deferens in fresh­
water snails is usually a contin uous 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
body. 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 receptacle, 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
male and female sex cells, and the duct leading from the gonad is a
hermaphrodite duet, which allows passage of both types of sex cells.
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Baker (in Walker, 1925); b,c from F.c. Baker (928); f,g from Basch
(963).
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FIG, 15. SEM photographs of radular teeth of North American
freshwater snails, Bithynia tentacutata. a, ca. x260; b l ca. x73S.
(From Chung.. 1984).

In Va/vata, each animal has two genital openings, the male opening at
the tip of the penis on the head or neck, and the female opening near
the entrance into the mantle cavity.

Pulmonate snails are all hermaphroditic, and like Valvata, each

FIG. 16. SEM photographs of radular teeth of North American
freshwater snails (cont.). a, Phystlla gyrina (physldae); b, H~lisoma
anc~ps (Planorbidae); c, Planorb~lla triwltris (Planorbidae). (c) =
central tooth; L = lateral tooth; M = marginal tooth; 1 "" a tooth of the
1st vertical row [cmmted distally from the central tooth); 2 ::: tooth of
the 2nd vertical row; 6 = a tooth of the 6th vertical row, etc. Rg. a is
from Te &. Mardinly (1974). Fig.•o ca. xl660; Figs. b, c, ca. x595.
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FIG. 17. Diagrammatic sagittal sections of terminal male genitalia
of genera of North American Planorb1dae (after HUbendick, 1955).

FIG. 17 (cont.). Diagrammatic sagittal sections of terminal male
genitalia of genera of North American Planorbidae (cant.). (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

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
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female tracts, there is a small insemination pocket where fertilization
takes place (Fig. 18, p. 65 (E». Here the sperm from the male­
functioning mating partner, which have travelled up the female tract,

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 (cent). Pomatiopsis ci11cmnatimsis. A, Digestive system; B,

spatial relationship of the esophagus, stomach, crystalline style and
intestine. (From van deT Schalie & Dundee, 1956),

FIG, 18 (coot.). Pomatiopsis cinci11natiensis (cooL). 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 cincinnatimsis (cont,). Female
reproductive system. A, Position of the female organs in the snail; B,
female organs. (From van der Schalie &: Dundee, 1956).

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
penial 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 r€'Ceptac1e and the female
genital 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 proso'branchs, 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
facilitate 02/C02 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 s€'Condanly 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 grrI'fti~ra.... A, Right side of the animal; B,
manUe edge, frontal aspect. C, underside of crawling animal; D,
operculum; E, proboscis, anterior view; F, right tentacle, dorsal view.
(From Abbol~ 1952).

FIG. 18 (cont.). Thiara gr4nifaa (conl). A, Proboscis, sagittal
section; dotted lines indicate limits of buccal muscle and autUage; B,
jaws; dorsal (on left) and anterior (on right) views; C, outer view of
right jaw; D, radula, dorsal view; E, three rows of radular teeth.
(From Abbott, 1952).
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FIG. 18 (cont.). Thiizra graniferil (cont.). A, Buccal mass, dorsal
view; B, esophagus, sagittal section; C, crystalline style, preserved
(top) and from live specimen (bottom); D, alimentary system; E,
esophagus beneath the brood pouch, dorsal view; F, stomach; G,
interior of stomach. (From Abbott, 1952).

FIG. 18 (conL). Thiara granitera (cont.). A, Kidney and gill; B/
heart and adjacent arteries; C, central ganglia and their nerves, dorsal
view. (From Abbott, 1952).
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FIG. 18 (cont.). Elimia li'tlt!Ctns. A, Lateral view, right :!lde; B,
digestive system, dorsal view. (From Dazo, 1%5).
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FIG. 18 (cont.). Thiara granifrra (cont.). A, Reproductive system,
dorsal view. B, C, left and right sides of animal, showing young in the
brood pouch; D, young .nails emerging from birth pore; E, eggo and
young from brood pouch, showing development from fertilized egg (a)
to a :!hell of four whorls (k). (From Abbott, 1952).

The excretory system of mollusks consists of a rnetanephridiurn
(kidney) and its duct(s). The kidney is closely associated with both the
reproductive and circulatory systems. In freshwater gastropods, the



­60 -----­NORTH AMERICAN FRESHWATER SNAILS - - - - -----­IDENTIFICATION AND MORPHOLOGY ­61 -

B

ovary---

,
rectum ,

oviduct

PLEUROCERIDAE

spennduct

A

cytophore organ

i"\ testis

seminal receptacle

~rectumnidalnental gland

~ los::adJurn
J) to ,0 ! gills l.teral lamin

-.--l.-mantle
medla1 lamina ----'
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FIG. 18 (cent.). Elimia livtScm5 (cont.), A, Grcu1atory system; B,
heart (From Dazo, 1965).

kidney lies along side the pericardium, with its contained heart (Fig,

18, pp. 57, 64; Fig. 19, pp. 67, 72). The kidney in the Acroloxidae and
Ancylidae differ from the other freshwater pulmonate snails in being
serpentine in shape (Fig. 19, pp. 72 (A), 73 (A)).

The nervous system in freshwater gastropods (Fig. 18, p. 57 (C); Fig.
19, pp. 71, 72) has a concentration of paired nerve centers (ganglia) in
the anterior hemocoel. The cerebral ganglia receive nerves from the
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FIG. 18 (cont.). Stozgniccla emJlrginata (cont). Digestive tract. The
liver lobes and the salivary glands are omitted. A to B = buccal mass;
C to 0 = proesophagus; 0 to E = postesophagus; E to F = crop; F to G =
gizzard; G to H = pylorus; H to I II: prointestine; I to J = midlntestine; J
to K = postintestine; K to L = rectum. cls. = dliated strip; do.p. =
dorsal passage; mj.£. = major fold; p<:,p. =procunent passage; rc.p. =
retrocurrent passage; vn.f. = ventral fold. (From Walter, 1969).

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

poiJterior
liver

snout

kidney

optic sinus

C

ventricle
A

anterior prostate
kidney

lung cavity

uterusrecta1 passage

columellar
muscle

mld~intestine

ovotestis

D

ridge
osphradium

B renal Pore

transverse band
vas deferens

peristomal collar

preputium

ureter

mm

LYMNAEIDAE
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side, showing organs; B,e, right and left sides of lower mantle and
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FIG. 18 (cant.). SUignicolil tmD.rgiM.tIl. (cont.). Digestive tract. The
liver lobes and the salivary glands are omitted. A to B ::z buccal mass;
C to D ::: proesophagus; D to E := postesophagus; E to F ::: crop; F to G :::
gizzard; G to H : pylorus; H to I : prolntestlne; I to) =midlntestlne; )
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dorsal passage; mjl. ::: major fold; pcp. :: procurrent passage; rc.p. :::
retrocurrent passage; vn.f. ::- ventral fold. (From Walter, 1969).

eyes and tentacles, the pleural ganglia receive nerves from the body
walls, and the pedal ganglia receive nerves from the foot. The
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esophagus, and the pedal ganglia are beneath the esophagus. The
nervOus systems of North American freshwater prosobranchs and
pulmonates are basically similar.

FIG 18 (conL). StagnicoUz emargi1Ul.ta (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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FIG. 19. Freshwater limpets (Lymnaeldae). l.mtx altJl. A, VenITa!
view; B, dorsal view; C, dorsal view of visceral mass, with most of the
mantle cut away~ D, anterior portion of the digestive tract; E, kidney,
pericardium and heart. (From H.B. Baker, 1925).
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Freshwater gastropods with cap-shaped shells 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
strong water currents, which would tend to dislodge higher shells with
more drag. Once the cap-shaped shells evolved, some of the
"limpets" invaded lent ie, quiet-water habitats.

Limpet-shaped freshwater mollusks in North America are restrict­
ed to four pulmonate snail families, the Acroloxidae, Lymnaeidae,
Planorbidae and Aneylidae. [Limpet-like freshwater prosobranchs
occur in a few other regions of the world, but not in North America
(north of Mexico).) The Acroloxidae and Ancylidae contain only
limpet-shaped (ancyliforrn, patelliform) species, while the Lymnae­
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 animal), while the Planorbidae
and Ancylldae are sinistral. In North America, limpetwlike lymnaeid
snails (genera Fisherola and Lanx; Figs. 632-634, Sect. IV, pp. 179, 181)
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.

The peculiarities in the anatomy of freshwater limpets is mainly the
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
shape.

Since 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
Rlwdaclma) 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, l.A.evapex), the shell
attachment muscle is divided into three rna jor sections, with two main
attachment points placed on each side of the mantle anteriorly and
one near the posterior left side of the mantle (Fig. 11d (p. 38), Fig. 11e­
h (p. 39».
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FIG 19 (cont.). Lanx alta (cent). Reproductive system. Transverse

sections through A, the buccal bulb; B, anterior oviduct; C, posterior
prostate gland; D, anterior prostate gland; E, preputium. (From RB.
Baker, 1925).

FIG. 19 (cont.). Freshwater limpets (cont.) (Ancylidae). LAetXlpU
fuscus. A, Dorsal view; B, right oblique ventral new; c, pseudobranch;
0, cross section of pseudobranch at dotted line (b-b') on Fig. C. (From
Basch, 1959).
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FIG. 19 (ront.). Laeoapa fus<:us (ront.). Digestive system. A, Entire
system (dorsal view), except for the digestive gland; B, buccal mass,
right side; C, stomach, right side. (From Basch, 1959).

B

FIG. 19 (ront.). IAefXlpa fus<:us (ront.). Brain. A, Dorsal view; B,
right side. (From Basch, 1959).
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FIG 19 (cont.). ul.alltpa 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 (cant). U=apa fuscw; (cont.). A, Kidney; D, reproductive
system. (From Basch, 1959).
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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 a.re 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, Le., 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
Ciampitt (1970, 1973, 1974), Dundee & Paine (1977), Horst & Costa
(1975), Jokinen (1978) and Wan (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 to nearly all natural freshwater
habitats in North America, and a few species (e.g., Physella spp.) are
tolerant enough to live successfully in all 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 decline in the last
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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
sanctaemariae, Stagnicola catascopium, S. emarginata, S. nasoni, S.
walkeriana, S. woodruffi, PhyseLIa 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 chinen sis
malleata, C. japonica, Bythinia tentaculata, Amnicola (Lyogyrus)
pilsbryi, Elimia livescens haldemani, AceLIa haldemani, Bulimnea
megasoma, Fossaria cydostoma, F. galbana, Pseudosuccinea columella,
Radix auricularia, Stagnicola elodes, Gyraulus (Torquis) parous parvus,
Helisoma anceps royalense, Menetus (Micromenetus) dilatatus,
Planorbella campanulata campanulata, P. campanulata collinsi, P.
multivolvis, P. (Pirosoma) corpulenta corpulenta, P. (Pirosoma) pilsbryi,
Planorbula armigera, Ferrissia fragiIis, F. paraLIela, F. walkeri,
Laevapex fuscus.

Marsh species: Stagnicola elodes, Promenetus exacuous.
Mud-flat species: Fassaria obrussa, F. exigua.
Species burrowing in sand or mud in rivers or lakes: Campeloma crassula, C.

decisum, Pleurocera acuta.
Amphibious species: Pomatiopsis cincinnatiensis, P. lapidaria, Fossaria

parva, Fossaria (Bakerilymnaea) dallL
Intermittant pool or stream species: Stagnicola exilis, S. elodes (form

reflexa), S. (Hinkleyia) caperata, Physella gyrina gyrina, Aplexa
elongata, Gyraulus (Armiger) crista, G. (Torquis) circumstriatus.

Riverine species: Valvata bicarinata, V. piscinalis, Bythinia tentaculata,
Somatogyrus tryoni, Pyrgulopsis Ietsoni, Fossaria peninsulae, Stagnicola
catascopium, S. petoskeyensis, Helisoma anceps royalense, Ferrissia
rivularis.

Species with a general aquatic distribution in both perennial and
intermittant waters: Physa skinned, P. gyrina gyrina, Gyraulus
deflectus.

Species ¥lith a general aquatic distribution, but restricted to perennial
waters: Valvata lewis!, V. tricarinata, Uoplax sulculosa, Amnicola
limosa, A. (Lyogyrus) walkeri, ProbythineLIa lacustris, Cincinnatia
cincinnatiensis, Marstonia Iustrica, 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 St. Lawrence and Mississippi rivers (Fig. 20). The Eastern
Division is characterized by such endemic freshwater snail genera as
Campeloma, Lioplax and Tulotoma (Viviparidae), Antroselates (?
Micromelanidae), Antrobia, Aphaostracon, BirgeIla, Cincinnatia,
Clappia, Fontigens, Gillia, Hoyia, Lepyrium, Marstonia, NotogiIlia,
Probythinella, Rhapinema, Somatogyrus, Spilochlamys and Stiobia
(Hydrobiidae), Elimia, Gyrotoma, 10, Leptoxis, Lithasi4 and Pleurocua
(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 land 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., ValvQ.ta (Valvatidae), Cipangopaludina
[introducedJ (Viviparidae), Pyrgulopsis, Amnicola and Horatia
(Hydrobiidae), Pomatiopsis (Pomatiopsidae), Melanoid~ [introduced}
(Thiaridae), Acroloxus (Acroloxidae), Fossaria, Stagnicola and Radix
[introduced) (Lymnaeidae), Aplexa and Physella (Physidae), Gyraulus,
Helisoma, Menetus, Planorbella 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 Ner£tina (Neritinidae, :: Neritidae), Viviparus
(Viviparidae), Marisa {introduced} and Porn.a.cea (Ampullariidae),
Pyrgophorus and Cochliopina (Hydrobiidae), Ps~udosuccinea

(Lymnaeidae), Stenophysa (Physidae), Drepanotrema and Biomph­
alaria (Planorbidae) and Laevapex (Ancylidae).

(76)

FIG. 20. Major drainages of North America (north of Mexico).
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Genus Neritin(l Lamarck 1816

Genus Valvata Muller 1774

IV. SPECIES LIST, RANGES AND ILLUSTRATIONS'

Fmnily VALVATIDAE-r

(81 )F

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

1 Superscript numbers throughout the text refer to corresponding comments under Supple.
mental Notes, which appear in Section VII.

tThe list of species for the Valvatidae is by William H. Heard (personal communication).

Family NERITINlDAE'

Vall'(Ita biearinata bicarinata Lea 1841 [Fig. 23]
Of discontinuous distribution: New Jersey and Pennsylvania; and Iowa, llli­
nois, Tennessee, Alabama, Georgia and North Carolina.

Valvata bicarinata morph normalis Walker 1902 [Fig. 24]
Distribution nearly as for V biearinata S.S., bllt not in Georgia and North Caro~

lina.
Valvala lmmerahs Say 1829 [Fig. 25]

Known from Montana south to Colorado, and west to British Columbia and
California.

Valvata lelvisi lewisi Currier 1868 [Fig. 26J
S01lthern Canada from Quebec west to British Columbia, and northern U,S.A.
from New York west to Minnesota.

Valvata lewisi Jnorph ontarioel'lsis F.e. Baker 1931 [Fig. 27J
Northwestem Ontario in the region of Lake Superior drained by the head~

waters of the Attawapiskat, Albany and Severn river systems (Clarke, 1973).
Valvata magel/a Westerlund 1883 [Fig. 28]

Northwestem North America: Alaska to Washington.

l'v'eritina reclivata reelivata (Say 1822) [Figs. 21,22]2
Florida to Mississippi. Also Cuba, northern Mexico and VeneZ1lcla (H. B. Baker,
1923).

Nen'tina reclivata sphaera Pilsbry 1931
Drainage canal draining Lake Okcchobee, a few miles from the Atlantic, OjllS,
FloJida (Pilsbry, 1931).

iVcrftina reclivoto palmae Dall 1885
Brook ncar Palma Sola, Florida Wall, 1885)

p. 90, line 23 - Lioplax subcarinata Say dates from 1817 rather than 1816.
p. 144, line 40 - The author of Elimia virginica is Gmelin (1791) rather than Say

(817). Say's (1817) "Lymnaea" virginica is Elimia livescens (Menke 1830).
pp. 156, 158, 245 - The subspecific name in the trinomil1al Leptoxis (Mudalia)

carinata nickliniata should be nickliniuna. The spelling nickliniata dates
from Goodrich (1942b; see References, p. 310) [Nitocris carinatus nickliniatusJ
and is an error for [MelaniaJ nickliniana Lea 1841.

p. 176, line 21 ~ EC. 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 S.
apicina, he later (1926) named S. walkeriana (type locality: Madeline
Island, near Bayfield, Wisconsin).

p. 247" line 11 - Under Lymnaeidae, for "three latter" read "last two."
p. 251, couplet 23 ~ For "with above five whorls" read "with about five whorls,"
p. 288" last line - For "part of beginning" read "part or beginning."
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FIGS. 21·25. Shells of Neritinidac (Figs. 21, 22) and Val....atidae (Figs. 23-25), FIG. 21.
Nerititw feclivata rcclirata, shell. FIG. 22. l',: redivata recliyt1ta. operculum; external view
(on left) and intemal view (on right), FIG. 23. Valwta bicarinata, spire, apertural'lnd umbili­
cal views (left to right). FIG. 24. V bicarirwta morph flonnaJiJ. FIG.25. V. humeralis. Mea­
SUicment line~ '" 1 mm or are djt,·ided into millimeters.

FIGS. 26·30, Sheth of Valvatidae. FIG. 26. Valvata leW-lsi, spire, apertural and umbilical
views (1eft to right). FIG. 27. V lewisi morph ontan'oensis. FIG. 28, V merge11a. FIG. 29.
V perdepressa. FIG. 30. V plsclf111lis ?form obtusa. Measurement lines e 1 mm.
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Valvata perdepressa Walker 1906 [Fig. 29]
Vperdepressa 5.5. and V perdepressa ? form walkeri F. C. Baker 1930: the
Great Lakes (Lakes Michigan, Huron, Erie and Ontario).

ValJlala plsclnalis (Muller 1774) (?form obtusa Drapamaud 1801) [Fig. 30]
Introduced from Europe into the lower Great Lakes (Lake Ontario, and per­
haps tributaries near the lake).

Va[vafa sincera sincera Say 1824 [Fig. 31 ]
Maine west to Alberta, and south to South Dakota and Indiana.

Valvata sincera ?forrn danielsi Walker 1906 [Fig. 32]
Of discontinuous distribution: New Brunswick in eastern Canada, and Illinois,
Wisconsin and Minnesota in north central U.S.A,

Valvala sincera nylander! Dall 1905
Quebec and Maine west to Ontario and Minnesota,

Valvata tricarinata (Say 1817) [Fig. 331 and its morphs: bakeri Fluck 1932,
basalis Vanatta 1915, infracan'nata Vanatta 1915, mediocarinata F.e. Baker
1932, perconfusa Walker 1917, simplex Gould 1841, tricarirwta s,s., and llni­
carinata DeKay 1843
Quebec and New Brunswick west to Alberta, and south to Wyoming, Arkansas
and Virginia,

Valvata utahensis Call 1884 [Fig. 34]
V utahensis s.s. and V utahensis morph !wrath Baily & Baily 1951 are known
only from Idaho and Utah.

ValJlara Jlirens Tryon 1863 [Fig, 351
California, Oregon and Nevada.

Val))l1ta ~9irJnebagoensis F.e, Baker 1928 [Fig. 36]
or sporadic occurrence in Michigan (Ottawa County), Wisconsin ('Ninnebago
and Oshkosh counties) and Minnesota (Rice County).

Family VIVIPARlDAE

Subfamily Viviparinae

Genus Tl(lotoma Haldeman 1840

Tulotoma magnifica (Conrad 1834)3 [Figs, 44,451
Coosa -Alabama river system in Alabama (Clench, 1962a).

Genus ViJliparos Montfort 1810

Vivipams georgianus (Lea 1834) [Figs, 46, 47]
South central Florida, Georgia, Alabama and north, mainly in the Mississippi
River system, to 1l1inois and northwestern Indiana; it has invaded Ohio, Mi·
chigan, Wisconsin, Virginia, Pennsylvania, New York, New Jersey, New Eng­
Ia.nd and Quebec since 1867 (Clench, 1962a; Clench & Fuller, 1965).

Vil'ipams inlertextus (Say 1829) [Fig, 48]
The Houston ship channel system west of Houston, Harris County, and the San
Jacinto, Liberty and Neches river systems. Texas; the Bayou Teche system in

FIGS. 31-35. SheU~ of Valvatidne. FIG.31. Vaivara rincero sincera, spire, B.ptrtural and um­
bilical views (left to right). FIG, 32. V sincera ?fonn danielsf. FIG, 33. V. trlcarinata, FIG.
34, V utahen.sis. FIG. 35. V v(rens. Measurement lines"" I nun or are divided into milli­
meters.



NORTH AMERICAN FRESHWATER SNAILS- ­86 - - - - - - - - - - - - --SPECIES LIST AND RANGES - -87 -

A

/~:1\\1
/..,.-

([ii' M

\ Ilu'~
i " ~/

\~l( )
~::\._.../

43

,(( 1'-\
"II11\1\, I,

\\~\ \ \
~(

;i~ ',,~( /

flf, \0\,\\\\\ 39

! ,1'\:" \\
I ,11

1

1 11 '
1 ,\ \ i Ii /\' ~;~J!/ ,,.=,/ '
~( /
~~;

40

;0..
I

42

('t"1" '~~ '. 1:'\\" ",\" ::!

~
/"'\','\_',\",I, /A','" ..:' . 1
,,"" !

38 '. - /

.~
/1' \ ''n1r':,\\1.

IIIII ',' \, \
((\;::\\(\ i~M~
,~:::.~/I"'I'--L'; ,I'" ! { ,,,/( .' j
41' //

FIGS. 36· 43. Shells of Valvatidae (Fig. 36) and Viviparidae (Uoplacinae) (Figs, 37·43).
FIG. 36. Valvata winnebagoensis, spire, apertural ~d umbilical views (lefJ to right). FIG. 37.
Campelonw Je-wisi m C. decisum. FIG. 38. C integrnm c:: C. decisum. FIG. 39. C. milesi·
C. decisum. FIG. 40. C coarctatum. FIG. 41, C. lin/Urn. FIG.42. C. crossula, operculum.
FIG. 43. Uoplax C}'clostomafonnis. Measurement lines = 1 mm or are divided into milli·
melers.

Genus Cipangopafudina Hannibal 1912

Subfamily Lioplacinae

Genus Campeloma Rafinesque 18194

Campeloma coarctatlim (Lea 1844) (Figs. 40, 66]
Alabama-Coosa river system, Alabama.

Campeloma crassufa Rafinesque 1819 (Figs. 42, 54, 55]
Midwestem United States in the Great Lakes-St. Lawrence and Mississippi
drainages as far west as Iowa and south to Tennessee.

Cdmpefoma decampi ('Currier' Binney 1865) [Fig. 56J
Jackson, Limestone and Madison counties, northern Alabama (Clench &
Turner, 1955).

Campdoma decisum (Say 1816) s,L (includes fonns such as C. brevispirum [Figs.
58,59], C decisum s.s. [Fig. 57], C exiIis, C gibbum [Fig. 60], C. integrum 5

[Fig. 381, C feptum, C lewisi (Fig. 37J, C. milesi [Fig. 39J and C. tanmim

[Fig 61 )
Eastern North America, from Nova Scotia, southern Ontario and sOllthern
Manitoba south to Texas, Louisiana, Mississippi, Alabama, northern Georgia
and Virginia.

Campeloma f[oTidense Call 1886 [Fig. 62J
Eastern Florida: the upper St. John's River and its tributaries; Lake Jessllp;

Subfamily Bellamyinae

Cipcwgopaludina chincnsis malleatus (Reeve 1863) (Fig. 52]
\Videly introduced ill the United States. Clench & Fuller (1965) list localities
in Arizolla, California, Colorado, Delaware, Florida, Indiana, Maine, Massachu­
setts, Michigan, New Jersey, New York, North Carolina, Ohio, Pennsylvania,
Rhode Island, Utah, Vennont and \Vashington,

Cipangopaludina japonicus (Martells 1861) [Fig. 53]
WideJy introdllced in the United States (some reports may be confused with
C chinensis malleatus), Clench & Fuller (1965) list localities in Massachu­
setts, Michigan and Oklahoma.

Louisiana; the Mississippi River system in Louisiana, eastern Arkansas, north~
western Tennessee, lllinois, eastern Iowa, Minneapolis and White Bear Lake,
Minnesota, Pearl River system, Mississippi', Coosa-Alabama river system, Ala­
bama: Altamaha River system, Georgia; Edisto and Santee river systems,
South Carolina; Rainy Lake, Koochiching County, Minnesota (Clench & Ful­
ler, 1965),

Vi~'ipams subplirplireus (Say 1829) [Figs, 49-51 ]
Mississippi River system north to southeastern Iowa, northwestern I1linois and
northern Kentucky; Neches and Sabine river systems in eastern Texas and Sa­
bine and Atchafalaya river systems in western Louisiana: Pascagoula River
system in southcastem Mississippi (Clencll & Fuller, 1965),
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FIGS. 44· 53. Shells of Viviparidae (Viviparinae and Bellamyinae). FIG. 44, Tu{otoma mog­
nijica. FIG. 45. T angulata ? '" T. magnifica. FIG. 46. VMparus georgianus. FIG. 47, V
georgfanus. FIG. 48. V infertexfuJ, FIG. 49. V subpurpurells, FIG. 50. V subpurpll.reus.
FIG. 51. V subpurpureus, FIG. 52. Cipangopaludina c.hinensis ma{{ealus, FIG. 53. C.
japonicus. Measurement lines au divided into millimeters.

FIGS. 54·63. Shells of Vlviparidae (Uopladnae). FIG. 54. Campeloma subsoUdum JIl C.
crassula. FIG. 55. C obesum 21 C. crassula. FIG. 56. C. decampi. FIG. 57. C d~isum.

FIGS. 58, 59. C. brevispirum" C. decisum. FIG. 60. C gibbum '" C. deci!um. FIG. 61. C.
tannum'" C decisum. FIG. 62. C. jloridense. FIG. 63. C. geniculum. Measurement lines
are divided into millimeters.
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Miami (?), Dade County_

Campelmna geniculum (Conrad 1834) [Figs. 63, 64]
Suwannee River, Florida, west to the Es\-;ambia River, Alabama (Clench &
Turner, 1956).

Campeloma Iimwn (Allthony 1860) [Fig. 41]
Atlantic drainage, from Georgia to North Carolina.

Campeloma parthenwn Vail 1979 [Fig. 65]
Ochlockonee River draiuage in Florida: Lake Talquln and the Little and Ocl1·
lockonee rivers (Vail, 1979a).

Genus Liap/ax Troschel 1857 64

69

/
.~/

67

71

Liopla.,:'( choetawhatchensis Vanatta 19356

OLoctawhatchee River, Florida (Vanatta, 1935).
Lioplax cJ'cIostoma[onnis (Lea 184\ -, [Fig. 43]

Coosa·A1abama-Tombigbee river system from northwestern Georgia, south to
Selma, Dallas County, on the Alabama River, and Big Prairie Creek, Marengo
COllnty, on the Tombigbee River in Alabama (Clench & Turner, 1955); Tensas
River. near Delhi, Madison County, Louisialla (Clench, 1962b).

LiopIax piIsbryi Walker 1905 [Fig. 67]
Chattahoochee River east to the Suwannee River, Florida; in the Apalachicola
system it extends north as far JS Columbus, Georgia, on the Chattahoochee
Jnd to the mouth of Gum Creek, Crisp County, Georgia, on the Flint River
(Clench & Turner, 1955, in part).

Liopla.'( sUbCllriJ1ala (Say 1816)7 [Fig. 68]
Atlantic drainage. Cedar Lake near Litchfield (upper Susquehanna drainage)
and AlbJny (Hudson River drainage), New York, south to South Carolina
(Clench & Turner, 1955, Clench, 1965c; Vail, 1979b).

LiopIax sulcuIosa (Menke 1828) 7
Mississippi drainage. Northwestern Wisconsin and eastern Minnesota south to
northwestern Arkansas and east to southwestern Ohio and northern Kentucky
(Clench & Turner, 1955; Vail, 1979b); Paint Rock River of the Tennessee
River system, near Paint Rock, Jackson County, Alabama (Clench, 1962b).

LiopIa_x raIquillensLs Vail 1979 [Fig, 69 J
Ochlockonee River, Florida (Lake Talquill and upstream), and Yellow River
(northwestern Florida and southern Alabama) drainages (Vail, I979b).

Family AMPULLARIIDAE

Genus Marisa Gray 1824

Afarisa cornuarietis (Linnacus 1758) [Figs. 70. 71 ]
Northem South America and southern Central America (H.B. Baker, 1930);
introduced into southern Florida (Hunt, 1958: Robins, 1970).

FIGS, 64-71. Shells of Viviparidae (Lioplaclllae) (Figs. 64·69) and Ampullarildae (Figs, 70,
71). FIG. 64. Cu.lIlpeloma gelU'culum, FIG, 65. C parthenum. FIG. 66, C COaTetatum.
FIG. 67. Lioplax pilsbryi, FIG, 68. L. subeariJulta. FIG. 69. L. talqumensis. FIG. 70.
Man'sa cOrlluarietis, aperrural (left figure), spire (right top figure) and umbilical (righl bottom
rrgure) views, FIG, 71. M. comuarietis, operculum. Measurement lines are dIvided into milli­
meters.



Genus Bith:vnia Leach (ill Abel) 1818

Family BITHYNJIDAE

Bith.vnia ten/am/ala felltaculata (Linnaeus 1758), introduced, and Bith.rnia ten~

taculata magnalacustris F.e Baker 1928, native(?) (Fig. 74J
Great Lakes region from Albany, New Yark, west to Winnebago Lake, Calu­
met and Winnebago counties, Wisconsin; recorded from New York, PenoS)'I­
vania, Ohio, Indiana, Illinois, Michigan and Wisconsin (F.e. Baker, 1928a,c).
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GenusPomacea Perry 1810

- - - --NORTH AMERICAN FRESHWATER SNAILS

Pomacea bridgesi (Reeve 1856)
Brazil; introduced into Florida (Clench, 1966).

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

- ­92

Family MICROMELANIIDAE
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FIGS. 72·80, Shelli of Ampullaridae (FIgs.. 72,73) md Hydrobildae (Hydroblinae) (Figs. 74·
80). FIG. 72, Pomacea paJudosa, apertu!al (left figure), spire (tight top ftgure) and umbilical
(right boltom figure) views. FIG. 73. P. paludosa, operculum. FIG. 74. Bithynia tentacul1!ta
magnalacustris. FIG, 75. Aphaosrrncon rhadiltUs, FIG. 76. HoyifJ. sheldoni. FIG. 77. Hyalo­
pyrgus aequicosratus, female. FIG. 78, H. aequicojtatus, male. FIG, 79. Littoridin0fn
telluipes. FIG, 80. L monroensis. Measurement lines'" 1 mm or are divided into millimeters.

Genus Aphaostracon Thompson 1968

Subfamily Hydrobiinae s,s.

Antroselatcs spiralis Hubricht 1963 [Fig. 108]
Springs and streams in caves in Crawford COllllty, Indiana, and Edmonson
County, Kentucky (Rubricht, 1963b).

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

Aphaostracofl chalarogyms 1l1Ompson 1968 (Figs. 96, 110]
Magnesia Springs, 3.7 miles west of Hawthorne, Alachua County, Florida
(Thompson, 1968),

Aphaostracon hypohyalina Thompson 1968 (Figs. 97, 111, 112]
NQrth central Florida in springs along the lower half of the SlIwannee River and
its tributary, the Santa Fe River, and in a nearby landlocked spring (Thomp­
son, 1968).

Aphaostracofl mOflas (Pilsbry 1899) (Figs. 98,113, 114J
\Vekiwa Springs, Florida, and the Wekiva River for abollt one mile below the
springs (Thompson, 1968).

Genus Antroselates Hubricht 1963

Family HYDROBllDAE



95

94

90

88
I

tcntacle

SPECiES LIST AND RANGES

verge89

93

87

FIGS. 87-94. Animals of hydrobiid sna1l~ (Hydrobiinae, Uthoglyphinae, Nympbophilinae and
Amnicolinae), with shells removed. FIG. 87. Litton'dinops tenuipes, male, right lateral view.
FIG. 88, Pyrgophorus pJatyracl1fs, ruaIe, dOlsal view. FIG. 89. SOrrlatogyrus (Walkerilla)
lenax-, male. FIG, 90. Notogillia sathofJ, lnale. FIG. 91. Rhapinema dacryon, male. FIG.
92, Spilochlamys conica, male. FtG. 93. Amflicola daW johnsoni, female. FtG.94. Amni·
cola (Lyogyms) retrornargo, female. Measurement lines'" 1mm. Figs. 87·94 are from Thomp­
son (1968, 1969).
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FIG. 81. Central radular tooth of truncatdloid snails. a, A micrnmeJaniit:l, without basal
b, a hydrobiid, with basal CllSpS on a thickcncd ridge along thc lateral angle of the
c, a pomatiopsid, with basal cusps on the anteno·posterior ridges. b "" basal cusp.

FIGS. 83·86, Animals of hydrobiid snaHs (Hydrobiinae), with sheJb removed. FIG. 83.
Hydopy'K'" fleqJ(t'C\JStatus, male, dorsal view, FIG. 84. fl. aequicostatus, female, dorsal

85. LittoridirlOPS mOJlroensis, male, dOl'sal view with mantle and viscera removed.
right lateral view, Mcas\lfement lines I mnl. Figs. 83-86 are

FIG. 82. Basic types of verges of North American hydrobiid snails. a, Simple vergc with a
SblglC duct (Lithoglyphinae); b, verge with a sillgle duct and accessory lobes (Hydrobiinae);
t, verge with a singlc dUi;,t and glandular apical and subapical crests (Nymphophilinae):, d,
verge with tWI:! dliets (A11l11icolinae): c, verge w)th three ducts (Folltigentinae).
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FIGS. 95-107. Verges Offlydrobiid snails (Hydrobiinac). FIG. 95. Aphaostraconasthenes.
FIG. 96, A. chalarogyms. FIG. 97, A, hypohyalinG. FIG, 98, A. monas. FIG. 99. A rlwdl·
nus. FIG. 100. k pachynotus. FIG.10L A. PYCflUS. FIG. 102. A. theiocrenetus. FIG.
103. A. xynoeIictus. FIG. 104. Hyalopyrgu.s aequicostatus. FIG. 105. LitfOridinops mono
roens/s. FIG. 106. L. tenuipes. FIG. 107. Prohythine1la lacustris. Measurement lines'" Yi
mill. Figs. 95·106 are fWIll Thompson (1968); Fig, 107 isfwm E.G. Berry (1943).

FIGS. lOS-118. Shells of MicromeJnniidae (Fig. 108) and Hydrobiidae (Figs, 109- 118). FIG.
108. Antrose1ates spfralis. FIG. 109. Aphaostracon asthenes. FIG. 110. A. chalarogyrus.
FIG. Ill. A. hypohyaJinll, female. FIG. 112. A. hypohyaf(na, male. FIG.113. A. monas,
female. FIG. 114. A. monas, male. FIG. 115. k pachynotus, female. FIG. 116. A. pachy­
notus, male. FIG. 117. A. pycnus, female. FIG. 118. A. pycnus, male. Measurement lines '"
~ mm. Fig. 108 is after Hubricht (l963b); Figs. 109·118 are from TIlOmpson (1968).
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Genus Hoyia F.e. Baker 1926
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FIGS. 119·128. Shells of Hydroblidae (Hydrobilnae), FIG. 119. Aphaostracon rhriocrene­
tus, female. FIG. 110. A. rheioaenetus, male. FIG, 111. A. xynoe!ictus, female. FIG. 111.
A. xynoelictus, male. FIG. 113. Hyalopyrgus bre:l'lssimus, female. FIG. 124. H. breJlissimus,
male. FIG, 125. LiUoridinops retfuipes, FIG. 116. Pyrgophomsspinosus. FIG, 127. Try­
onia chearumi, FIG. 118. T che.atumi, Measurement lines = Jh mm, Figs. 119-114 are from
Thompson (1968); Fig. 126 is from Call & Pilsbry (1886); Fig, 117 i5 from Pilsbry (1935a).
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Hayia sheldoni (Pilsbry 1890) [Fig, 76J

Lake Michigan, off Racine, Wisconsin (Pilsbf)! 1890d: F. C. Baker, 1928c),

Genus Hyalopyrgus Thompson 1968

Hyalopyrgus aequicostatus (Pilsbry 1889) [Figs. 77, 78, 83, 84, 104J
Lower half of the S1. Johns River system and the Withlacoochee River system,
south to Tampa Bay and the Orlando area: also Lake Okeechobee (TIiOmp­
son, 1968).

Hyalopyrgus brcl'issima (Pilsbry 1890) [Figs. 123, 124 J

Orange, Seminole, Sumter and Vol usia counties in central Florida (Thompson,
19681

Genus LiftoridiliOpS Pilsbry 1952

Aphaostracon pachyflotus Thompson 1968 [Figs. 100,115,116]
Eastem Florida, from the upper half of the St. Johns River near Sanford,
south to the Miami region (Thompson, 1968),

Aphaostracon pycnus Thompson 1968 (Figs. 101, 117, l18J
Alexander Springs Run, Lake County, Florida (Thompson, 1968).

Aphaostracon rhadinus Thompson 1968 (Figs, 75, 99J
III small streams and sloughs in northeastern Florida draining into the St. Johns
Rive~ north of Palatka, and in an artificial lake near the coast in St. Johns
County (Thompson, 1968).

AphaostracOli theiocrenerus Thompson 1968 [Figs. 102, 119, 120]
Clifton Springs Run, about two miles north of Oviedo, Seminole County,
Florida (Thompson, 1968).

Aphaosrracon xynoellctus Thompson 1968 [Figs. 103, 121, 122 J
Fenney Springs, two miles ea-~t of Coleman, Sumter County, Florida (Thomp~
son, 1968).

Litt6ridinops monroensL~ (Frauenfeld 1863) [Figs. 80, 85, 86, 105J
Florida and Bahama Islands; 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 througllOllt the S1. Johns drainage system
(Thompson, 1968).

Littoridinops tenuipes Couper (in Haldeman) 1844 (Figs. 79,87, 106, 125 J
Streams draining illto the Atlantic Ocean and the Inland waterway of east
Florida and Georgia, from Dade COWlty, Florida, north to at least McIntosh
County, Georgia (Thompson, 1968).

-
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FIGS. 129-142. Shells of Hydrobildae (Hydrobilnae and Uthoglyphinae). FIG. 129. Pro­
bythinellu laeustris. FIG, 130. Pr. UlCUStriJ. FIG. 131. Fr. UlCWtriJ. FIG. 132. Pyrgophorus
platyrachi5. FIG. 133. Tryonfa cheatumi. FIG. 134. T. clathrata. FIG. 135. T. diJIboll.
FIG. 136. T. protea. FIG, 137. T. ptotea. FIG. 138. Antrobfucu1veri. FIG. 139. Qappfu
clapp] ~ C. umbilicata. FIG. 140. Cochllopino riograndeflSU. FIG. 141. F1uminicokJ {uJca,
FIG. 142. F. nuttalliana. Measurement lines'" 1mm or are divided into millimeters,

136'
"

Genus Probythinella Thiele 1928

Subfamily Lithoglyphinae

Pyrgophorus platvrachis Thompson 1968 [Figs. 88,132]
Throughout the southern part of peninsular Florida from Lake Okeechobee
SQuth, and along the coast as far north as southern Brevard County (Thomp­
son, 1968).

Pyrgophorusspinosl~s(Call & Pilsbry 1886) [Fig. 126]
Guadalupe River and its tributary, Comal Creek, Comal County, Texas (Call &
Pilsbry, 1886; Piisbry, I887b),

Genus Pyrgophorus Ancey 1888

Genus Antrobia Hubricht 1971

Probythillella lacustris (F. C. Baker 1928)8 [Figs. 107, 129-131]
Canada: throughout Ontario and Manitoba, northern Saskatchewan, and in
the Northwest Tenitones south of the tree-line (Clarke, 1973); United States:
New York west to Iowa, south to Kentucky and Arkansas (F.e. Baker, 1928c);
also North Dakota, South Dakota, Nebraska, Missouri and Alabama (Hibbard
& Taylor, 1960).

Genus Tryonia Stimpson 1865

Tryo!lia cheatlimi (Pilsbry 1935) (Figs, 127, 128, 133]
Phantom Lake, near Toyahvale, Reeves County, Texas (Pilsbry, 1935a).

Tryonia clat}Jrata Stimpson 1865 [Fig. 134]
P,ahranagat Valley, southern Nevada (Taylor, 1966b).

Tf}'onia diaboh (Pilsbry & Ferriss 1906) [Fig. 135]
Devil's River, and Rio San Filipe, Val Verde County, Texas (Pilsbry & Fer­
riss, 1906),

Tryonia imitator (Pilsbry 1899)
San Francisco Bay to San Diego County, California, in brackish water (Taylor,
1966bL Quitobaquito Springs, Organ Pipe Cactus National Monument, Pima
County, Arizona (Bequaert & Miller, 1973).

Tryonia pro tea (Gould 1855) [Figs. 136, 137J
Colorado Desert and Fish Springs, Imperial County, California (subfossil)
(Gould, 1855a; Taylor. 1966b); Santa CnIZ River, Tucson, Pima County,
Arizona (Pilsbry & Ferriss, 1915); near Buckeye, Maricopa County, Arizona
(Bequaert & Miller, 1973).

Antrobla culveri Hubricht 1972 [Fig. 138]
Stream in Tumbling Creek Cave, near Protem, Taney County, Missouri (Hu~
bricht, 1971),
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143

FIGS. 143-152. Shells of Hydrobiidae (Lithoglyphinae). FIG. 143. Qappiaclappi= c.um.
bilicara. FIG. 144. C. umbilicata. FIG. 145. F1umfnicola columbiana, FIG. 146. F. merri­
ami. FIG. 147. F minuttssiffUl. FIG. 148, F. n~adensis. FIG. 149. Sonwtogyl1J.S amnico·
loides. FIG. 150. S, aldrichi'" S. (Walkerilfa) coosaensis. FIG. 151. S. aureUJ, FIG. 152. F.
tutblnlfi;rmis. Mejljurement line~ '" 1 mm. rip. 143, 144 and 148·150 are from Walker
(I904a, 1906a, 1909c, 1915c, 1916); Figs. 145 and 146 are from Stearns (190Ib); Rg.147
idIOm Pilsbry (I908a); Figs. 151 and 152 are from Tryon (1865i).

Genus CIappia Walker 1909 9

Genus Cochliopfna Morrison 1946

Genus FluJninicola Stimpson 1865 10

CIapl'ia cahabensis Clench 1965
Cahaba River, Bibb County, Alabama (Clench, 1965b).

Clilppia umbiii,ala (Walker 1904) [Figs. 139,143,144]
Coosa River, Alabama (Walker, 19043, 1909c).

Cochliopina riograndensis (Pilsbr:l & Ferriss 1906) [Fig. 140J
Lower Pecos River and Rio Grande valleys, Texas', coastal plain in Tamaulipas,
Mexico (Taylor, 1966b).

f7uminicola columbiana Hemphill (in Pilsbl)') 1899 [Fig. 145 J
Middle portions of Columbia River, Washington, and lower Snake River,
Washington and Idaho.

1tI Fluminicola ervthopoma Pilsbry 1899
Ash Meadows, Nye County, Nevada (Pilsbry, 1899b),

Fluminicola fusca (Haldeman (in Chenu) 1847) [Fig, 141 J
"Oregon tenitoIJ'" (Haldeman, 1847).

§ Flllminicola hindsi (Baird 1863)

Upper Green Riyer and tributaries, Wyoming: tributaries of Great Salt Lake,
Utah; upper Snake River and tributaries and Salmon River, Idaho; Spokane,
Little Spokane and Grande Ronde rivers, Washington (see Taylor, 1966a).

Flwm'nicola merriami Pilsbry & Beecher (in Pllsbry) 1892 [Fig, 146]
Paluanagat Valley, Neyada (Pilsbry, 1892a).

Fluminicola rninlItissima Pilsbry 1907 [Fig. 147]
Price Valley, Weiser Canyon, Washington County, Idaho (Pilsbry, 1907),

·tr Fillminicoia modocl Hannibal 1912
/ . California Fletcher's Spring, south end of Goose Lake; Fritter's Spring, head

of Willow Creek, Honcy Lake basin; Troxel's Spring, Eagle Lake (Hannibal,
1912b).

-# Flwninicolanevaden.sisWalkcr 1916 (Fig. 148J
Cortez foothills, Humboldt Valley, Elko County, Nevada (Walker, 1916),

FllI-millicola nuttal!innQ (Lea 1838) (Fig. 142)
Probably inhabits the entire Columbia Valley (Pilsbry, 1899b).

Flumillicola seminalis (Hinds 1842)

Sacramento, Pitt alld Fall rivers and triblltaries, and Surprise Valley, California;
Klamath River, Oregon (Pilsbry, 1899b).

Flwnillicola turbilli!ormis (Tryon 1865) [Fig 152J
Upper Sacramento and Pitt rivers and various tributaries ill northeastern Cali­
fornia, western Nevada and centra! southern Oregon (see Taylor, 1966a).

Filuninicola l'l"rens (Lea 1838)

V/illamette, lower Columbia, upper Deschutes and Umpqua rivers, Oregon;
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OIYlllpia and San Juan County, Washington; Vancouver Island (Pilsbry, 189904

Genus (;Illia Stimpson 1865

Gillia altilis (Lea 1841) [Fig. 191]
Atlantic drainage from Nnv Jersey to Soutll Carolina (Walker,1918a).

GCIlUS Lepyrium Dall 1896

'~

153

,Q\
155

Lepyriwn showalteri (Lea 1861) [Figs. 192, 193 J
Cahaba und Coosa rivers, Alabama.

FIGS. 153 -161. Shells of Hydrobiidae (Lithoglyphinae). FIG. 153. Somatogyrns biangulatus.
FIG. 154. S. constrictus. FIG. 155. S. crassilabris. FIG. 156. S: crassus. FIG. 157. S.
crassm, immature. FIG. 158, S. C/rm·erianus. FIG. 159. S. decipfens,lrnmature. FIG. 160.
S. decipiens. FIG. 161. S. excavatus. Measurement lines'" 1 mill. Fiis. 153·161 are from
Walker (1904a, 1906a, 1909c, 1915c).

~
160

Genus Somatogyrus Gill 1863

Samatogyrus alcOl'if!nsis Krieger 1972
Alcovy and Yelluw rivers, Georgia (Krieger. 1972).

SomafogymS aJnnicoloides Walker 1915 [Fig. 1491
Ouachita River, Arkadelphia, Arkallsas (Walker, 1915d.

SomatogvnJsoureus Tryoll1865 [Figs. 151, 194J
Tenllesse(~ River (Tryoll, 1865i).

Sama{l)gyl"Us biangulatus Walker 1906 [Fig. I53J
Tennessee Rivcr,Florence, Alabama (Walker, 1906a).

SOinatogyms constrictus Walker 1904 [Fig. 154J
Coosa River, Alabama (Walker, 1904a).

S(!t!1a!ogvrus crossi/ahri:> Walker 1915 [Fig, 155 J
h'ortllFork ()fthe White River, Norfolk, ArkaJlsas (Hinkley, 1915»

Sonw!ogrnrs crassus Walker 1904 [Figs. 156, 157J
Coosa River, Alabama (W;uker, 1904a).

Somatogyrns curriaianus (Lea 18(3) [Fig, 158J
Huntsville, Alabama (Lea, 1863).

Somalogyms decipiens WrJker 1909 [Figs, 159, 160J
Coosa River, Alabama (Walker, 1909c).

/:>'omatogyrl.ls depresslls (Tryon 1862) [Fig. 195 J
Mississippi River, Davenport, Iowa (Tryon, 18(2): Wisco\lsin, Iowa and fUi­
nois (F.e. Baker, 1928c).

Somatogynts eXC(/V(ltlJ.S Walker 1906 [1-'·'igs. 161, 1621
Shoal Creek, Florence, AlabaJrl;J. (Walker, 1906a).

SomalogY1'I/S georgianus Walker 1904 [Fig, 163J
Chattanooga River, Gcorgiil; Tennessee, Cahaba and Alabama rivers, Alabama
(\\'alker, 1904<1).

Sotnatogyrns hendersoni WlJker 1909 [Fig. 164 J
Coosa River, Alabama (Walker, 1909c).

Somatogyms fJinkleyi Walker 1904 [Figs. 165, 1661
Coosa and Tallapoosa rivers, AiabaJlw- (Walker, 1904a).

Somatogyrus !zum('fosrrs Walker 1906 [Fig. 1671
T~;nnessee River, Florence, Alabama (Walker, 1906£1).
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Subgenus Walkerilla Thiele 1928

SomatogynJ..S integra (Say 1829)11
Ohio River o.nd tributaries in Ohio. Indiana, KentuckY and eastern Illinois.

Somrltogvrns nallus Walker 1904 [Fig. 168}
Coosa River, Alabama (Walkeri 1904a).

Somatogyrus obtusus Walker 1904 [Fig. 169]
Coosa River. Alabama (\Valker, 1904a).

Somatog:mis parvulu.s Tryon 1865 [Figs. 170, 171]
Powells River, Tennessee (Tryon, 1865i).

Somatogyrns penns,vlvanicus Walker 1904 [Figs. 172-174]
Columbia, Pennsylvania (Walker, 1904a); Potomac River. Ho.rper's Ferry,
\Vest Virginia (Walker, 1906a).

Somatogyl'us pilsbrJ'anus Walker 1904 [Fig. 175]
Tall::lpoosa River, Tallassee, Alabama (\Valker, 1904a).

Somatog}'niS pumilus (Conrad 1834) (Fig. 176]
Black Wo.rrior River and Cahatchee Creek, Shdby, Alabama (Walker, 1906a).

Somatog}'I11S pygmaeus Walker 1909 (Fig. 177]
Coosa River, Alabama (Walker, 1909c).

Somatogyrns ql~adratusWalker 1906 (Fig. 178]
Tennessee River and Shoal Creek, Florence, Alabama (Walker, 1906a).

Somatog}'rus sargenti Pilsbry 1895 (Fig. 179]
Mud Creek and tributan', tributaries of the Tennessee River, Abbama (Pilsbry/
1895a: Sargent, 1895).

Sumafogyms strengi Pilsbn' & Walker 1906 [Fig. 180]
Tennessee River alld Shoal Creek, Florence, Alabama; Bridgeport, Alabama
(Pilsbry & Walker, 1906a).

Sorllatogyms subsfriatus Walker 1906 [Fig. 181]
Tennessee River, Florence, Alabama', Tombigbee River, Columbus, Mississippi
(Walker, 1906a); lichee Creek, Fort Mitchell, Russell County, and Choctaw­
hiltchee River, Dale County, AJabama (Clench & Turner, 1956).

Somatogyms tcnnesseemis Walker 1906 [Fig. 182]
Shoal Creek, Florence, Tennessee (Walker, 1906a).

Somatogyms trothis Doherty 1878
Ohio River, Campbell County/ Kentllcky (Doherty, 1878).

Somatog}'rus tryoni Pilsbr)' & Baker 1927 9

Ashippun, Bark and Crawfish rivers, and Lake Michigan drainage, Milwaukee,
\Visconsin; Mllkwonago River and Creek, Wallkesha County, lllinois (Pilsbry
& Fe. Baker, 1927).

SomatogYf1~J' walkerianus Aldrich 1905 [Fig. 185]
Coneeut River, Escambia County, Alabt1ma (Aldrich, 1905).

Sonwtogyrns \vheeleri \Valker 1915 [Figs. 183/ 184]
Ouachita River, Arkadelphia, Arkansas (Walker, !915c).

Somatogyrns (l4('alkerillaJ coosaensis Walker 1904 [Figs. ISO, 186, 196]
Coosa ilnd Catawba rivers, Alabama (Walker, 1904a, 1906a).

Somatogyrus rWalkerillaJ tenax Thompson 1969 (Figs. 89,197,201]
Broad River, Elbert County, Georgia (Thompson, 1969).

FIGS, 162-171, Shells of Hydrobildae (Uthoglyphinae). FIG. 162. Somatogynu excal'atu~.

FIG. 163. S. georgianm. FIG. 164. S. hendawni. FIG. 165. S. hinkleyi. FIG. 166. S.
hin.kleyi, immature. FIG. 167. S. humerosa. FIG. 168. S. nam./S. FIG. 169. S.obtusu.s.
FIG. 170. S. parvulus. FIG, 171. S. pan'UJus, Measurement lines -1 mm. Figs, 163-170
are from Walker (1904a, 1906a, 1909c): Fig. 171 is from Tryon (1865i).
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FIGS. 181·190. Shells of Hydrobiidae (Uthoglyphinae and Nymphophilinae). FIG. 181.
Somarogyms substriatus. FIG. 182. S. tennesseensis. FIG. 183. S. wheeleri, apex. FIG.
184. S. wheelen', FIG. 185. S. walkerianus. FIG. 186. S. (Walkerilla) coosaensis. FIG. 187.
S. rw.; lIirginicu$. FIG. 188. BirgeIla subglobosa. FIG. 189. Oncinnatio. judayi '" C crncin­
natiensis. FIG, 190. C comalensis. Meawremel1t lines"" I mm or are divided into millimeters.
FiWL 181-184,186 and 187 are from Walker (1904a, 1906a, 1915c); Fig. 185 is from Aldrich
(1905); Fig. 190 is fromPilibry & Ferriss (1906).

179

(~

(

~
176

~
I80~

175

173
\:

-NORTH AMERICAN ERESHWATER SNAILS

\
\:

!

177

~
~

172

108

FIGS. 172"180. Shells of Hydrobiidae (Uthoglyphinae). FIG. 172. Somatogyrus pennsyl­
rilnicus. FIG. 173. S. pennsylvanicus. FIG, 174. S. pemlSylvanicus. FIG. 175. S. pilsbry­
Gnus. FIG,176. S. pumilus. FIG. 177. S. pygmaeus. FIG. 178. S. quadratus. FIG. 179. S.

FIG. 180. S. strengI'. Measurement lilIes'" 1 mm. Figs. 172·180 are from Walker
1906a, 1909c).
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F1GS.191-2ClQ. Shelli of Hydroblidae (Uthoglyphlnae and Nymphophilinae). FIG. 191. GU~
lia altiUs. FIG. 192. Lepyrium sholWlreri. FIG. 193. L. showalteri,operculum. FIG. 194.
Somatogyrns aureus. FIG. 195. S depressus. FIG. 196. S. (Walkerilla) coosaensis. FIG. f97.
S (Wj tenax. FIG. 198. Bi'KelliJ rubglobosa. FIG. 199. Cincinnatia cincinnatiemis. FIG.
20(L C. /raterna. Measurement lines = 1 mm·

C,-,,- ,.~

"190

Genus Cincinnatia Pilsbry 1891

Cincinnatia cincinnatiensis (Anthony 1840)5 [Figs, 189, 199,203]
New York and Pennsylvania west to southern Manitoba, southern Saskatche­
wan, North Dakota, Utah and Texas (Clarke, 1973).

Cincinnatia comalensis (PUstry & Ferriss 1906) [Fig, 190]
Comal Creek, near New Braunfels, and the Guadelupe River, about four miles
above New Braunfels, Comal COllnty, Texas (pilsbry & Ferriss, 1906).

Cincinnatia floridana (Prauenfeld 1863) [Figs. 204, 235 J
Confined to Florida: from the Suwannee River soutlJ to Orlando and Hills­
borough County (Thompson, 1968).

Cincinnatia!raterna Thompson 1968 [Figs. 200, 205]
Creeks, small streams and sloughs along the lower third of the St Johns River,
Florida (Thompson, 1968).

Cincinnatia helicogynI Thompson 1968 [Figs. 206, 222]
Spring-fed lagoon on the south side of the head of the Crystal River, Citflls
COllnty, Florida (Thompson, 1968).

Cillcinnatia integra (Say 1829)
Ohio River and tributaries in Ohio, Indiana, Kentucky and southeastern illinois.

Cincinnatia mica Thompson 1968 [Figs. 207, 223J
Small spring along the west bank of the Ichetucknee River about one mile
northeast of U.S, Highway 27, Suwannee County, Florida (Thompson, 1968).

Cincinnatia monroensis (Dall 1885) [Fig. 208]
Brook flowing from Benson's Mineral Spring, Enterprise, Volusia County,
Florida (DaH, 1885, Thompson, 1968).

Cincinnatia pan'a Thompson 1968 [Figs, 209,224]
Blue Springs, three miles west of Orange City, Vol usia Coun ty, Florida (Thomp­
son, 1968).

Cineinl1atia peracuta Pilsbry & Walker (in Pilsbry) 1889 [Fig. 225]
Spivey's Lake, Navarro County, Texas (Pilsbry, 1889).

Cincinnatia petri/ons Thompson 1968 [Figs. 210,226]
Rock Springs, 6,5 miles north of Apopka, Orange County, Florida (Thompson,
1968).

Cincinnatia ponderosa TIlOmpson 1968 [Figs. 211,227]
Sanlando Springs, 3.1 mile,s west of Longwood, Seminole County, Florida

Birgella subglobosa (Say 1825) [Figs. 188, 198,2021
Great Lakes: the river and creek foml (Lwgona Say 1829) ranges from Ohio
west to Iowa, and from Michigan south to Alabama and Arkansas (F.e. Baker,
1928c\

Subfamily NymplJophilinae

Somatogyrus (Walkerilla) virginicus Walker 1904 9,12 [Fig. 18?]
Barnard's Ford, Rapidan River, Virginia (Walker, 1904a),

Genus Birgella F. C. Baker 1926
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FIGS. 211~221. Verges ofhydrobiid snails (Nymphophilinae). FIG. 211. Oncinnl1tiapon­
derosa. FIG. 212. C. vanhynfngi. FIG. 213. C. wekiwae. FIG, 214. Marstonillagarhecta.
FIG. 215. M. arga. FIG. 216. M. castor. FIG. 217. M. halcyoll. FIG. 218. M. lustrica.
FIG. 219. M. lustrica. FIG. 220. M. ogmorphaphe. FIG. 221. M. pachyta. Measurement
lines 0:: Jh mm. Figs. 211·218, 220 and 221 are from Thompson (1968, 1969, 1977); Fig. 219
is [(Om E,G. Berry (943).
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FIGS, 201~210. Verges ofhydrobiid sllails (Uthoglyphinae and Nymphophilinae). FIG.20l.
S'mnatogyrus (WalkerillaJ tenax, F1G. 202- Birgclla subg!obosus. FIG. 203. Cincinnatfa
cincinnatiensis. FIG. 204. C jl(lridaJlG. FIG. 205. C. !ratema. FIG. 206. C. he!fcogyra,
FIG, 207. C. mica. FIG. 208. C. numroensis. FIG. 209. C pat·va. FIG.210. C. petrifons.
Measuf{~ment lines"" 1 mm. Figs. 201 and 204·210 are from Thompson (1968); F(gs.202
and 203 are from E, G. Berry (1943).

fI
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(Thompson, 1968),
Cincillnatia ranhyningi (Vanatta 1934) [Figs. 212, 236]

Seminole Springs, 3.4 miles northeast of Sorrento, Lake County, Florida
(Vanatta, 1934; Thompson, 1968).

Ciflcinnatfa wekiwac Thompson 1968 [Figs. 113,2281
Wekiwa Springs, about five miles northeast of Apopka, Seminole County,
Florida (Thompson, 1968).

Genus Fontelicella Gregg & Taylor 1965

Subgenus FonteliceIla 5.S.

Fontclicella californiensis Gregg & Taylor 1965 [Fig. 229J
Southem California and northwestern Baja California (Gregg & Taylor, 1965).

FonteIiceIla deserta (Pilsbl)' 1916) [Fig. 237J
Washington County, Utah.

Fcmtelicella intermedia (Tryon 1865) (Fig. 238]
Owyhee River, Malheur County, Oregon (Tryon, 1865i; Gregg & Taylor,
1965).

FOfltelicella rzeomexicana (pdsbry 1916) [Fig. 239]
In wann springs at Socorro, New Mexico (Pilsbry, 1916a),

FoilteIiceIla pilsbryana (Baily & Baily 1952)
Bear Lake Valley, southeastern Idaho-northeastern Utah (Baily & Baily, 1951;
Gregg & Taylor, 1965).

FontelicdIa stearnsiana (Pilsbry 1899)
Sall Francisco Bay region eastward to the Sierra Ne\'<lda foothills, California
(Gregg & Taylor, 1965).

Subgenus j'v'atricoIa Gregg & Taylor 1965

Forltelicella (;Vatrico!aJ hendersoni (Pilsbry 1933) (Fig, 240]
Harney Lake basin, Harney County, Oregon (Gregg & Taylor, 1965).

FOlltehcella (Natricola) idahoen.sis (Pilsbry 1933) [Figs. 241 , 242 J
Snake River, southwestern Idaho (Gregg & Taylor, 1965).

FOil tdicella (NatricoIaJ robu.rta (Walker 1908) [Figs. 230, 2431
Snake River drainage of western Wyoming and southern Idaho; Harney Lake
basin, eastern Oregon (Gregg & Taylor, 19(5).

Subgenus Jficroanmicola Gregg & Taylor 1965

Fon telicella (MicroamnicolaJ micrococcus Pilsbry (in Stearns) 1893 [Figs. 231,
2441
Amargosa River drainage, in southern Nye County, Nevada; eastern lnyo
Calmty and northern San Bernardino County, California (Gregg & Taylor,
1965)

FIGS. 222-234. Shells of Hydrobiidae (Nymphophillnae). FIG. 222. Q'nclruuuw. heIicogyra.
FIG. 223. C mica. FIG. 224, C. parva. FIG. 225. C. perocu.ta. FIG. 226. C petrifom.
FIG. 227. C. ponderosa. FIG. 228. C wektwae, FIG. 229. FonteIiceIfa calIforniensis. FIG.
230. F (Natricola) robu$ta. FIG. 231. F. (Microamnicola) mIcrococcus. FIG. 232. Mar·
stoniiI agarhecta. FIG, 233. M. arga. FIG. 234. M. castor. Measurement lines'" I rom.
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FIGS. 242-248. ShelJs of Hydrobiid3c (Nymphophilinae). FIG. 242. FontdlcelLl (Natrlcow)
ida/wensis. FIG. 243. F (N.) robusta. FIG. 244. F (Microamnicola) micrococcus. FIG.
245. Mamonia winkleyi mozleyi '" M. lustrlca, female. FIG, 246. M. winkJryi mozleyi '"' M.
lustrica, male. FIG. 247. M. olivaceu. FIG. 248. OrygoceraJ sp., doml and lateral views.
Measurement lines"" I mm. Figs. 242 and 243 are from Piisbry (1933); Fig. 244 is from
Steams (1893); Fi~. 245 and 246 are from Walker (1925a); Fig. 247 is. from Thompson
(1977); Fig. 248 is after Taylor (1974).
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FIGS. 235-241. Shelh of Hydroblidae (Nymphophilinae). FIG. 235. Oncinnatia augustino
-::: C flan"dana. FIG. 236. C vanhyning!. FIG. 237. FontelicelLl des/!rta. FIG. 238. F fnter­
medin. FIG. 239. F neomexicafUl. FIG. 240. F (Natricola) hendersoni. FIG. 241. F. (N.)
idahoelr!iis. Measurement lines"" 1 mm, Fig. 235 h from Walker (19063); Fig. 236 Is from
Vanatta (1934); Figs. 237 and 239-241 are from Pilsbry (1916a); Fig. 238 is from Tryon
(I 86").
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Genus R hapinemn 111OIllpson 1969

Pvrgl,dopsis nevadensis nel\adensis (Steams iSS3) [Figs. 256, 270~272]
Pyramid Lake and Walker's Lake, 'Nevada (Steams, 1883bL Upper Klamath
Like, Oregon CHanna, 1930).

PyrgIJlopsis nCl'odensis patu/iea Baily & Baily 195 1
Pyramid Laker Nevada (Baily & Rajly, 1951).

Pyrgulopsis ozarkensis Hinkley 191513

North Fork of the White River, above Norfolk, Arkansas (Hinkley, 1915).
P'y'rgl,l!opsis scalariformis (Wolf 1869)13 [Fig. 273]

Shoal Creek, ncar Florence, Alabama; lHinois River, Tazewell County, and
Rock RiveT, Rock Island County, Illinois. as Pleistocene fossils (Wolf, 1869;
F.e. Baker, 1928c).

Rhapinema dacryon Thompson 1969 [Figs. 91,257,262]
Cllipolu River drainage in Jackson County, Florida (Thompson, 1969).

120

265 ~ .. _
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Spi!ochlam}'.I' conica Thompson 1968 [Figs. 92, 258, 263]
River sy'stcms draining into the Gulf of Mexico in north central Florida, from
Levy C01111ty north and west to Jackson COllnty (Thompson, 1968).

Spi!ochlmll}'s gravis Thompson 1968 [Figs. 264, 275, 276]
North central Florida, in the St. Johns drainage system from Palatka south to
the Wekiva River (Thompsou, 1968).

Spilochlamys turgtda ThompsOiI 1969 [Fig. 259]
SInal! streams and springs draining into the Ocmulgee River in south central
Georgia (Thompson, 1969).

Genus Stiobia Thompson 1978

Stiobia nana Thompson 1978 [Figs. 265, 297J
Coldwater Spring Run, \vest of Oxford. Calhoun County, Alabama (Thol1lp~

son & McCaleb, 1978).

Genus Spi!ochlamys TllOmpson 1968

269
FIGS. 260·269. Verges ofhydrobiid snails (NymphophUinae and Amnicolinae). FIG. 260.
Notogillia wetherbyi. FIG. 261. Pyrgulopsis letsoni. FIG. 262. Rhapinemadacryon. FIG.
263. Spilochlamys conica. FIG. 264. Sp, grallis. FIG. 265. Stiobia nana. FIG. 266. Am·
lIicola dalli dalfi. FIG. 267. A. dallijohnsoni. FIG. 268. A.limosa. FIG. 269. A. rhombo­
stoma. Measurement lines"" I mm, Figs. 260, 262~267 and 269 are from l1Jompson (1968,
1969) and Thompson & McCaleb (1978); Figs. 261 and 268 arc from E,G. Beny (1943).

SUbfamily AlllnicoIinae

Genus Amnicola Gould & Haldeman 184015

Subgenus Amnicola s.s,

Amnicola aldrichi aldrichi (Call & Beecher 1886 )16 [Fig. 277 J
Tributary of Black River, Reynolds County, Missouri (Call & Beecher, 1886).

Amnicola aldrichi antroecetes Hubricht 1940
C<lves in southwestern Illinois and in eastern and southeastem MissOllli (Hu­
bricht, 1940a).

"."",,,;0;" =-;:....~,
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FIGS. 284·287. Shells of Hydrobildae (Amllicolinae). FIG. 284. Amnicola dalli johnson!­
FIG. 285. A. cora, FIG. 286. A. limosa. FIG. 287. A.. decisa. Mearurement lines '" I mm.
Fig. 284 Is from Thompson (1968); fig. 285 is from Hubricht (1979); Figs. 286:md 287 are
from Haldeman (1845).
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FIGS. 279- 283. Verges of hydrobild snails (Amnicolinae and Fontigentinae). FIG. 279. Am·
nieola fLyogyrns) grana. FIG. 280. A. fL.) pupoidea. FIG. 281. A. fL.) retromargO. FIG.
2£2. A. fL.) walken', FIG. 2£3. Fontigens nickliJdana. Measurement lines"" 1 rnn1. Figs.
279-281 are from Thompson (1968); Figs. 282 and 283 :lre from E.G, Berry (1943).
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FIGS. 270·278, Shells of Hydrobiidae (Nymphophilinae and Arnnlcolinae). FIG. 270. Pyrgu­
h1J!si~nev{ldens[s nevadensis. FIG. 271. P. nevadensis nevadensis. FIG. 272. P Ilemdensis
nevadensis. FIG. 273. P. scaltmfonnis. FIG. 274, P archimedfs. FIG, 275. Spilochlamys
gmvis. FIG. 276. S. gravis. FIG. 277. Amnicola aldrichi aldrichi. FIG. 278. A. daili john­
soni. Measurement lines = 1 mm, Fig. 270 is from Steams (I 883b); Fig. 271 is from Call &
Pihbry (1886): Figs. 272 and 274 are from 5.S. Beny (1947); Fig. 273 is from Wolf(1869);
Figs. 275,276 and 278 are from Thompson (1968); Fig, 277 is from Call & Beecher (1886).
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FIGS. 288-296. Shells of Hydroblidae (Arnnicolidac), F1G, 288. Amnicola pallida '" A. Ii·
tnO-'ia. FIG. 289. A. porata '" A. linlOsa. FIG. 290. A. porata '" A. limosa. FIG. 291. A.
stygia. FIG, 292. A. (Lyogyrus) greggi. FIG. 293. A. (L.) pilsbryi. FIG. 294. A. (L.) pils·
bryi, FIG. 295. A. (L.) pilsbryi. FIG. 296, A. (L.) pilsbryi. Measurement lines'" 1 mm.
Figs. 288 a.nd 289 are from Haldeman (1845); Fig. 291 is from Hubricht (1971)", Fig. 292 is
from Pl1sbry (1935a); Figs. 293 and 294 are from Walker (l906a).

..-­NORTH AMERICAN FRESHWATER SNAILS

Amnicola (Lyogyms) {,rowni Carpenter 1872 [Fig. 301]
Mass3chmetts and Rhode Island (se,e E.G. Berry\ 1943).

Am/'licola (Lyogyrus) grana (Say 1822) [Figs. 279, 302l
Atlantic drainage in southeastern Pennsylvania and New Jersey (Walker\
1918b); headwaters of the Pearl River, Mississippi (HllbrichL, 1963a).

Amnicola(Lyogyrus)greggi Pilsbry 1935 [Figs. 292, 303]
Cliff Creek canyon, a fork of Hoback canyon, about 29 miles sOllth of Jack~

son, Wyoming\ in the Snake River drainage (Pilsbry, 1935.1); also in westem
tvlontana and southeastern Idaho (Taylor, 1966b).

Arnnicola (L}'l'Jgvrus) pilslJryf Walker 1906 [Figs. 293-296, 304j
\Visconsin east to New Philadelphia, Ohio, and south to northern lllinois (Fe.

Amnfcola aldricf1i insolita Hubricht 1940
Springs in s01Jtheastcm Missomi (Bubrieh L 1940a).

Amnicola bakeriana Pilsbry 191716

Oneida Lake, New York (PUsbTy, 1917c).
Amnicolaclatkci PUsbry 1917 16

Oneida Lake, New York (Pilsbry, 1917c).
Amnicola cora Hubricht 1979 [Fig. 2851

Stream in Foushee Casc, three miles west of Locust Grove, Independence
County, Arkansas (Hubricht, 1979).

Amnicola dalli daW (Pilsbry & Beecher 1892) [Figs. 266, 298J
Throughout the northern half of peninsular Florida and west into the Florida.
panhandle to Leon County (Thompson, 19G8).

Anmicvla 110llf johnsoni PHsbry 1899 [Figs. 93, 267, 278, 284]
Through011t the Ilorthcm two-thirds of peninsular Florida, and near Tallahas­
see (Thompson, 1968).

Amnicola decisa Haldeman 184516 [Fig. 287]
Tribllt~\ries of the Susquehanna River and in the Schuylkill River (Haldeman,
1845).

Amnicola lfrl'losa limosa (Say 1817) [Fig. 268, 286\ 288-290, 299]
From the Atlantic coast to ,1S far west as litah\ and from Labrador to Florida
(LG. Berry, 1943).

Amnicola linwsa parva Lea 1841
Atlantic and Middle States\ including Ohio, Indiana, HUnois. Iowa and Missouri
(Fe Baker, 1928c).

Anmice,la missouriensis Pilsbry 1898 J6

Carter County\ MisS011ri (Pilsbly, 1898a).
Amnimla proserpina HlIbricht 194016

Spring ill S1. Louis County and caves in St. Genevieve and Jefferson c01l1Jties,
eastern !\1issouri (HlIbricht, 1940a, 1942),

Aml1icola rhombostort1a Thompson 1968 [Figs. 269,300]
In snuB sand-bottomed streams and rivers draining into the west side of the
St. Johns River in Clay and Putnam counties, Florida (Thompson, 1968).

Arrmicola stygia HlIbricht 1971 [Fig. 291]
Caves in Perry County, Missouri (Hubricht, 1971).

Subgenus Lyogyms Gill 1863

124
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304

FIGS. 297,308. Shells of Hydrobiidae (Nymphophilinae and Amnicolinae). FIG. 297. Stiobio.
mota, FIG. 298, Amnicola dallt dalli. FIG. 299. A. limoro limosa. FIG. 300. A, rhombo­
$tonul, FIG. 301. A. (Lyogyrus) brownl. FIG. 302. A. (L.}graJUJ. FIG. 303. A. (L.}greggi.
FIG, 304. A. fL.) pilsbryi. FIG. 305. A. (L.) pupoidea, FIG. 306. A, fL.) retromargo. FIG.
307. A. (L.) walken', FIG. 308. Hauffenia micro, Measurement lines'" 1 mm.

Fonrigens billneyana (Hannibal 1912)18
"Ohio" (Lea, 1841 , for "Paludina" obtusa, preoccupied '. renamed binneyana).

Fontigens cryptica Hubricht 1963 (Fig. 3151
Small spring in Clarke County, Indiana (Hubricht, 1963b).

Funtigens holsfngeri Hllbricht 1976 (Fig. 311]
Streams ill caves in Randolph and Pocahontas counties, West Virginia (Hu­
bricht, 1976).

FOYltiget\s nfckliniana (Lea 1838) [Figs. 283, 319 J
In cool, shallow springs from Pennsylvania to Wisconsin and from Ontario to
Alabama (E.G. Berry, 1943),

Fontigensorolibas Hubricht 1957 [Figs. 312, 3131
Springs in the Shenandoah Natiollal Park and along the Blue Ridge Parkway,
Virginia (Hubricht, 1957).

FOlltigens tartare a Hubrkht 1963 [Fig. 3141
Stream in Organ Cave, Greenbrier County, West Virginia (Hubricht, 1963b).

Fontigens tUTritclla Huhricht 1976 (Fig. 310]
Caves ill GreenbrierCounty, West Virginia (Hubricht, 1976).

Horatfa nugax (Pilsbl)i & Ferriss 1906) (Fig. 316J
FOUlld in drift debris or the Guadalupe River, near New Braunfels, Texas
(Pilsbry & Ferriss, 1906).

Genus Horatia Boorguignat 1887\7

Haulfem'a micra (Pilsbry & Ferriss 1906 (Fig, 308J
Found in drift debris of the Guadalupe River, near New Braunfels, Texas
(Pilsbry & Ferriss, 1906).

Genus Hauffenja Pollonera 189817

Baker, 1928c),
A mnicola (Lyogyrus) pu~loidea (Gould 1841) (Figs. 280, 305]

Canada, Maine, Connecticut, Massachusetts and the District of Columbia
(Binney, 1865d).

Amnicola (LyogYnJs) retromargo Thompson 1968 [Figs. 94, 281 r 306]
Occurs in a narrow zone across the neck of the Florida peninsula from the
west side of the St. Johns River in Clay a.nd Putnam counties west to Dixie
County (111Ompson, 1968).

Aml1icola(L}'ogyros) Iva/keri Pilsbl)' 1898 (Figs. 282, 307, 309]
St. Lawrellce River and Great Lake drainages, upper Mississippi drainage, the
Canadian Interior basin in the Albany and Winnipeg fiver systems and in Lake
Winnipeg (Clarke, 1973).

SUbfamily Fontigentinac

Genus Fontigens Pilsbry 1933
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321

FIGS. 319-332, Shells of Hydrobiidae (Figs. 319, 320), Pomatiopsidae (Figll. 321.325),
Thiaridae (Figs. 326, 327) and Pleuroceridae (Figs. 328-332). FIG. 319. Fontlgensnicklini­
ana, FIG, 320. "Bythinella" hemphil/i. FIG. 321. Pomatioptis binneyi. FIG. 322. P. cali­
[arnica. FIG. 323. P cincinnatiensis. FIG. 324. P hinkleyL FIG. 325. P.lapidaria. FIG.
326. T7liara gronifera. FIG. 327. Melanoides tuberclilata. FIG. 328. Elimia boykiniaml boy­
k/nlana. FIG,329. E boykiniIlva viennaensis, FIG.330. E. elenchi. FIG. 331. E. carinifera.
FIG. 332. E. arachnoidea arachnoideo. Measurement lines m 1 mm or are divided into milli­
meterS.

318
~

317

316-

309

~

312

FIGS, 309 -318. Shells of Hydroblidae (Nymphophilinae and Anuticolinae). FIG. 309. Amni­
cola (Lyogyrns) walkeri. FIG. 310. Fontigens tuJ'Tite{/.a. FIG. 311. F holringeri. FIG. 312.
F orolibas, FIG. 313. F orolibas. FIG,314. F tartarea. FIG. 315. F crypttca. FIG.316.
Horatia nugax. FIG. 317, "Cochliopa" teXiZ/1J1, FIG. 318. "Palwlestrina" bottimerL Mea­
surement line~- nmm. Fig. 30915 from Walker (1906.1); FigS. 310-315 are from or after
Hubricht (1957, 1963b, 1976); Fig. 316 is after Pilsbry & Ferriss (1906); Fig. 317 is from
Pilsbry (1935.1); Fig. 318 is from Walker (1925.1).
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FOfltfgcns weberi Pilsbry 195019

West Lake, Cape Sable, Florida (Pilsbry, 1950a).

1l1certl.1c SecUs

"B,ythinclla" henlphfllf Pilsbry 1890 [Fig. 3201
Ncar KentllCk}' Ferry, Snake River, Washington (PilsbIY, 1890e)

"Co(:hliopa" fexana Pilsbry 1935 [Fig. 317J
Phantolll Lake, near Toyahvale, Reeves County, Texas (Pilsbry, 1935a).

"Pahidestrina" bGttimeri Walker 1925 [Fig. 3181
Glen Echo, Montgomery- COllIlty, Maryland (Walker, 1925a).

Family POMATIOPSIDAE

Genus Pornatiopsfs Tryon 1862

Pomatiopsis bimle)/i Tryon 1863 [Fig. 321 J
Bolinas, Marin County, CnIifornia (Tryon. 1863a); ML Tamalpnis, Marin
County (Davis, 1967)

Pomatiopsis califomica Piisbry 1899 [Fig. 322]
San Francisco antI Oakland, Californin (Pilsbry, 1899); Bolinas BaYrMarin
County, California (Davis, 1967).

Pomatiopsis chacei Pilsbry 1937
Ncar Klamath, Humboldt County, California (Pilsbry, 1937a); Crescent City,
De! Norte County, and Wilson Creek, California (E. G. Berry, 1947b).

Pomatiopsis cincilmatiensfs (Lea 1840) [Fig. 323]
Tennessee and southwest Virginia to southern Michigan, Illinois and Iowa
(BUTCh & Van Devender, 1980).

Pomatiopsfs hinkleyf Pilsbry 1896 20 [P'ig. 324]
The original localities (ncar Florence, Alabama) are now covered by the water
impollndcd by Wilson Dam; also found at a spring near Ashland City, Tennes­
sce, and near Eberhardt, South Carol"ma CHubricht, 1960).

['ornatiopsis lapidaria (Say 18l 7) [Fig. 325 J
Widely distributed in the eastern United States, with occasional OCCllD'CnCCS
west to northern Texas and New Mexico (Burell & Van Devender r 1980).

Family THIARIDAE

Genus Mehmoidcs Olivier 1904

/'4clanoides tuberculata (Muller 1774) [Fig. 327J
Much or Africa and the easten! Mediterranean countries, throughout lndia,
Southeast Asin, Malaysia and southern China, north to the Ryukyu Is1,mds or
Jap:ll1, south and east throl1gh many of the P:Icific islands to northern Australia
and the New H.ebrides (Pace, 1973); introduced into Florida, Texas al1d Ari­
zona (see Dundee. 1974).

Genus Thfara Roding 1798

Tl1fara granijera (Lmwrck 1822) [Fig, 326]
Madagascar and India eastward thrQughout Malaysia and the Philippines to the
Society Islands and north to the Ryukyu Islands and Hawaii (Pace, 1973);
introdnced into Florida (Abbott, 1952) and Texas (Murray, 1964).

Family PLEUROCERIDAE 21
, 22

Genus Elfmia H. & A. Adams 1854 23

Elimia aeuta group

Elirflia acuta acuta (Lea 1831)
Tributaries of the Tennessee River in southern Tennessee and northern Ala­
bama(Goodrich, 1930a, 1941b).

Elimia acuta davit/a (Lea 1868)
Tributaries of the Tennessee River in Madison County, Tennessee, and Jack­
son County, AiabaJ11J (Goodrich, 1940(1).

Elimia comma (Conrad 1834)
Springs and spring branches of the Black Warrior River in Jefferson and Blount
counties, Alabama (Goodrich, 1941 b).

Elimia boykin iana group

EUmia boykinia)14 bO}'kinfana (Lea 1840) [Fig. 328J
Chatta:l1oochee and Flint rivers, Georgia (Goodrich, 1942b).

Elfmfa boykinianG itlbanyensis (Lea 1864)
Flint River, Georgia, and tributaries; lichee Creek r Russell County, Alabama
(Goodrich, 1942b),

Ehmhl lJo)''1dnianQ viermacnsis (Lea 1862) {Fig. 329]
Flint River Jnd creeks of western Georgia', Uchee Creek, Russell COllnty,
AlaUal'na (Goodrich, 1942b).

Elilnfa eleNchi (Goodrich 1924) [Fig. 330J
Tributaries of Choctawhatchee and Chipola rivers, Alab;una and Florida;
brnnches of Conecllh River, Covington County, Alabama (Goodrich, 1942b),

Elimfn ucheensis (Lea 1862) [Fig. 346J
Uchee and Little Uchee creeks, Russell County, Alabama (Goodrich, 1942b).

Elimia carinifera group

Elimia bellaerenata (Haldeman 1841) {Fig. 345 J
TrihutJry springs, spring-fed brooks flnd creeks of the Cahaba River (Good­
rich,1941c).

Elimfa carfnifera (Lamarck 1822) [Fig. 331 J
Springs, brooks, creeks nnd occasionally rivers of the Alabama River drainage
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FIGS> 333 -344. Shells of Pleuroceridae. FIG. 333. Elimia arachnoidea spinella. FIG. 334.
E. capiilnris. FIG. 335. E. catenar/.a catenarla. FIG. 336. E. cateJUIJia dfMeata. FIG. 337.
E. catenaria posteiii. FIG. 338. E. catenario. vanhyningiana. FIG. 339. E. comaJeruiJ coma·
lensis. FIG. 340. E. crenatelfa. FIG. 341. E. edgariana. FIG. 342. E. impreSSJ1. FIG. 343,
E. perstriata decamp!. FIG. 344. E. striatuln. Measurement lines are divided into millimeters.

Elirnia eatenaria group

Elimia arachnoidea arachnoidea (Anthony 1854) {Fig. 332]
Small streams of East Tennessee (Goodrich, 1940d).

Elimia arachnoidea spinella (Lea 1862) [Fig. 333}
Small streams of Lee and Scott counties, Virginia. and Claiborne County, Ten­
nessee (Goodrich, 1940d).

Elimia atheami (Clench & Turner 1956)
Central part of the Chipola River system (Clench & Turner, 1956).

Elimia bre~'is (Reeve 1860) [Figs. 347, 348}
Middle and lower reaches of the Coosa River, Alabama (Goodrich, 1944d).

Elimia capiilads (Lea 1861) [Fig. 334J
Coosa River, Floyd County, Geotgla, to shoals of Chilton and Coosa counties,
Alabama; in the Etowah River, at Rome, Georgia, and creeks to Talladega
County, Alabama (Goodrich, I944d).

Elinn>a catenaria catenmia (Say 1822) {Fig, 335 J
Springs of eastem South Carolina, possibly in streams southward to the Savan­
nah River (Goodrich, 1942b).

Elimia catenana dislacata (Reeve 1861) [Figs. 336, 349]
Streams of Durham, Burke, Franklin, Madison and Mecklenburg counties,
North Carolina~ head streams in South Carolina", Greenville County, Virginia
(Goodrich, 1942b),

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

Elimia catenaria postelIi (Lea 1858) [Fig. 337]
Altamaha, Ogeechee and Canoochee rivers, and possibly Savannah River,
Georgia (Goodrich. 1942b),

Elimia catenan'a vanhyningiarw (Goodrich 1921) [Fig, 338J
Lake, Marion and Orange counties, Florida (Goodrich, I942b).

Eliml'a cochilnn's (Lea 1868)
Found in springs and spring brooks of the Little Cahaba River in Bibb, Jeffer·
son and Tuscaloosa counties, Alabama (Goodrich, 1941 c).

Elimia comalenSL'i comalensis (Pilsbry 1890) [Fig. 339J
Drainage of Guadeloupe River, Texas: ? basin of Brazos River (Goodrich,
1942b).

Elimia camalNlSis fontinalis (Pilsbry & Ferriss 1906) [Fig. 350]
Comal Creek and its springs, New Braunfels, Comal County, Texas (Goodrich,
1942b).

£limia crcnatella (Lea 1860) {Fig. 340J
Coosa River Basin: in the Coosa River from S1. Clair to Chilton County, AJa­
barna, and in creeks of St. Clair, Etowah and Talladega counties (Goodrich,
1944<1)

Elimia edgariana (Lea 1841) [Fig. 341]
Streams of Cumberland, Duck and Elk rivers. Tennessee (Goodrich, 1940d).

basin, from north Georgia to Monroe County, Alabama; parts of the Tennes­
see River system in the vicinity of Chattanooga, Hamilton County, Tennessee
(Goodrich, 1941b,c),
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348
347

352

Elimia floridensis (Reeve J860)
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 & Turner, 1956).

Elimiajllsiformis (Lea 1841) (Figs. 351,352]
Coosa River; Weduska Shoals, Shelby County, to Wetumpka, Elmore County,
Alabama (Goodrich, 1944d).

Elimia impressa (Lca 1841) [Fig. 342]
Coosa River" Leoto Shoals, St. Clair County, to rapids of Coosa County, Ala­
bama (Goodrich, 1944d).

Elimia nassula (Collrad l834) [Fig. 353}
Springs and spring branches of Madison and Colbert counties, Alabama (Good­
rich, 1940d).

Elimia perstriata perstriata (Lea i852)
Springs and small streams of north Alabama (Goodrich, 1940d).

Elimia perstriata cnspa (Lea 1862)
Lawrence and Madison counties, Alabama (Goodrich, 1940d),

£limia perstriata decampil (Lea 1863)24 (Fig. 343}
Madison County, Alabama (Goodrich, 1940d),

Elimia porrecta (Lea 1863) {Figs. 368, 369]
Springs and streams of Claiborne County, Tennessee (Goodrich, 1940d),

Elimia plicatastriata (Wetherby 1876)

Small branches of the Cumberland River, Tennessee and Kentucky; Big Rich­
land Creek of the Tennessee River,·Humphreys County, Tennessee (Goodrich,
1940d)

Elimia pupaefonnis (Lea 1864) [Fig. 354]
Coosa River, from the vicinity of Riverside, S1. Clair County, to Wetumpka,
Alabama (Goodrich, i944d),

Eli/'nia striatula (Lea 1842) [Fig. 344]

III the Tennessee River system at springs in Monroe County and in a reservoir
near Cleveland, Bradley County, Tennessee (Goodrich, 1940d); in the Ala~

bama River system at Coahulla Creek, Whitfield County, Georgia (Goodrich,
1941b)

Elimia strigosa (Lea 1841) [Fig. 355]
Small streams near Knoxville, Knox County, Tennessee (Goodrich, 1940d).

Elimia teres (Lea l841) [Fig. 356]
Small streams of \Valden Ridge, Tennessee, flowing eastward (Goodrich,
1940d).

Elimia troostiana (Lea 1838) (Fig, 357}
Mossy Creek, Jefferson County, Tennessee (Goodrich, 1940d).

Elimia carinocostata group

EUmia bentoniensis (Lea 1862)
Coosa River Basin, in small streams of Calhoun, 51. Clair and Talladega coun­
ties, Alabama (Goodrich, 1941 b, 194411),

Elimia cannocostata (Lea 1845)

Tributaries of Black Warrior River (Goodrich, 194Ib); upper Cahaba River to

FIGS, 345·354. SheHs of Pieuroceridae. FIG. 345. ElimitJ belIi1crenata. FIG. 346. E.
ucheeruis. FIG, 347. K brevis. FIG, 348. E, brel'is. FIG. 349. E. cotenaria dislo01ta. FIG,
350. E, comalensi, [ontinoli,. FIG. 351. K fiwfonnis. FIG. 352. E. !wlt!onniJ. FIG. 353.
K nasrula, FIG. 354. E. pupae{onnis. Me;uurement lines are divided into millimeters. Figs.
345-347,349,351 and 353 are from Tryon (1865·66, 1873b); Figs. 348, 352 and 354 are
from Goodrich (1936); Fig, 350 ~ from PUshry & Ferriss (1906).
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Nunley Ford, Shelby County, and upper Little Cahaba River, Alabama (Good­
rich, 1941c); Coosa River Basin, in creeks from Whitfield COllnty, Georgia, to
Elmore COUllty, Alabama (Goodrich, 1944d).

Elimia cun'icostata (Reeve 1861) [Fig. 358]
Streams of western Georgia and Florida~ rivers and creeks of southeastern
Alabama (Goodrich, 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, 1956).

Elimia i!ldura (Lea 1862)
Flint River basin, Crisp and Doaly counties, Georgia (Goodrich, 1942b).

Elimia ebenum group

Elimia ebenum ebenum (Lea 1841) [Fig. 3701
Cumberland River above the Falls; Smith's Shoals, Pulaski County, Kentucky;
springs and small streams of the river dowllstream to Dickson County, Tennes­
see (Goodrich, 1940d).

EHtnia ebenum emeryensis (Lea 1864)
In branches of the Cumberland River in eastern Kentucky and Tennessee
(Goodrich, 1940d).

Elimia hartmaniana group

Elimiaannetrlle (Goodrich 1941) [Fig, 360]
Cahaba River, Lily Shoals, Bibb Colmty, Alabama (Goodrich, 194Ia).

Elimia cahawbensis cahawbensis (Lea 1861) {Fig. 371J
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, 1941 b),

Elifflia cahawbensis [ratema (Lea 1864)
A branch of the Cahaba River in Bibb COUllty, and in the Black WarDor River
basin at Murphy's Creek, Blount County, Alabama (Goodrich, 1941 c).

Elimiaflava (Lea 1862) [Fig, 372]
Confmed to the Tallapoosa River and its tributaries (Goodrich, 194Ib).

Elimia gerhardtii (Lea 1862) [Figs. 361,362, 373J
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 Ferr~'i to seven miles below
Centerville (Goodrich, 1941 c).

Elinda gerhard tii group

Elimia hartmaniana (Lea 1861) [Fig, 363J
Coosa River: $1. Clair to Elmore County, Alabama (Goodrich, 1944d).

FIGS. 355,367. Shells of Pleuroceridae. FIG. 355. Elimia srrigosa. FIG. 356. E. teres.
FIG. 357. E. rroostitna. FIG. 358, E. cunJicostata. FIG. 359. E. dlckinsonJ. FIG. 360. E.
annetrae. FIG. 361. E. gerhardti. FIG. 362. E. mumryensis· E. gerhardtf. FIG. 363. E.
hartrrulninna. FIG. 364. E. cll1USf1. FIG. 365. E. hydd. FIG. 366. E. laqueara Iaqueata.
FIG. 367. E. laqueara laqueara. Measurement lines are divided Into millimeten.
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370

373

369

372

FIGS. 368-378. Shells of Pleuroceridae. FIG. 368. ElimiJI pornxta. FIG, 369. £ rnbella ..
? E. pNrecta. FIG. 370. E. ~benum ebenum. FIG. 371. E. cahawbensis calwwbel1!l·s. FIG,
372. E. j7aw.. FIG. 373. E. gerhardt!. FIG. 374. E. macglameriJ:Ina. FIG. 375, E. pygmaea.
FIG. 376. E. aLlbamensis. FIG. 377. E. al4Jbamensi$. FIG. 378. E. hilyrimta. Measurement
lines are divided into millimeters. Figs. 368-373, 376 and 378 are from Tryon (1865-66);
rigs. 374, 375 and 377 are from Goodrich (1936).

368

Elimia laqueata group

Elirnia h}'del (ConTad 1834) [Fig. 365J
Confined to the Black Warrior River, Alabama, and its branches (Goodrich,
1941b)

Elimia haysiana group

Elimia hydei group

Dimia costifera (Reeve 1861)
Tfibutaries of the Ohio River in Kentucky and lIlinois (Goodrich, 1940d).

£limia curreyww (Lea 1841)
Green RiveT, Kentucky, and tributaries; streams of Cumberland River, middle
Tennessee (Goodrich, 1940d),

Elinlia intervClllel'l$ (Lea 1862)
Tributaries of the Tennessee River in north Alabama (Goodrich, 1940d).

Elimia laqueata laqucata (Say 1829) [Figs. 366, 367, 391J
Green River and tributaries, KentuckY; tributaries of middle parts of Cllmber­
land River, Tennessee; Duck River and branches, Tennessee; tributaries of the
Tennessee River. Tennessee and Alabama (GoodTich, 1940d).

Elimia laqueata castanea (Lea 1841) [Fig. 382]
Headwaters of the Duck River, Tennessee (Goodrich, 1940d).

Elimia lilqueata costulata (Lea 1841) [Fig. 392J
Green River of Kentucky and branches; branches of the Duck River, Tennes­
see (Goodrich, 1940d).

EliffJia laqueata tortum (Lea 1845)
Elk River drainage in Lynn Creek, Giles COUllty, Tennessee, and Richland

Elimia illabametJsis (Lea 1861) [Figs, 376, 377J
In middle sections of the Coosa River, and in creeks of Talladega County, Ala­
bama (Goodrich, I944d).

Elimia clausa (Lea 1861) [Fig. 364J
Coosa River. in shoals of St. Clair County, Alabama (Goodrich, 1944d).

Elimia haysialill (Lea 1843) [Figs. 378, 379J
Lower part of the Coosa River (Goodrich, 1944d).

Elimia pupoidea (Anthony 1854) [Figs. 380, 381 ]
Cahaba and Black Warrior rivers, and in the vicinity of Selma, Alabama River,
Alabama (Goodrich, 194Ic).

Elimill macglamerianll (Goodrich 1936) [Fig, 374 ]
Coosa River: Yallcy's Landing, Floyd COHllty, Georgia, to Riddle's Bend, St­
Clair County, Alabama (Goodrich, 1944d),

Elinlia pygmaea (Smith (in Goodrich) 1936) [Fig. 375 J
Three Island Shoals, Coosa River, Talladega County, Alabama (Goodrich,
j 944d).

~
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390

'"386

389388

FIGS. 379 ·390. Shells of Pleuroceridae. FIG. 379. ElimitJ. hay1ian11. FIG. 380. E. pupoidtlll.
FIG. 381. E. pupoid~a> FIG. 382. E laqucota castanea. FIG. 383. E. paupercula. FIG.
384. E. livescenJ haldemant. FIG. 385. E. pilsbryt. FIG. 386. E. showalterl. FIG. 387. E.
wrriata. FIG. 388. E. aterina. FIG. 389. E. bullula. FIG. 390. E. bulh1la. Mea$l.lrement
lines are divided into millimeten. Figs. 379, 380, 382-384,386,389 are from Tryon (1865·
66, 1873b); Fig:!. 381, 385 and 390 are from Goodrich (1936).

Elimia mutabilis group

Elimia Iivescens lil'escens (Menke 1830) [Fig. 393]
$1. Lawre,nce River drainage from the Great Lakes to Lake Champlain and
Quebec; tributaries of the Ohio River, east of Scioto River in Ohio; Wabash
River and branches, west to the I11inois River; through the Erie Canal it has
invaded the Hudson River basin (Goodrich, 1940d, 1945).

Elim{a Iivescens gracilior (Lea 1861)
Lakes of Summit and Stark counties, Ohio (Goodrich, 1939d).

Elimia livescens haldetrlani ([ryon 1865) {Fig. 384]
Lake Erie; ? Lake Champlain (Goodrich, 1939d).

Elimia Iivescens group

Elimia olivula group

Elimia bellula (Lea 1861) [Fig. 396]
II! the middle part of the Coosa River, and ill Yellow leaf Creek, Shelby County,
and Choccolocco Creek, Talladega County, Alabama (Goodrich, 1944d).

Elimia chtltonensis (Goodrich, 1941) [Fig. 397]
Waxahatchee Creek of Cllilton and Shelby counties, Alabama, and three of its
tributaries, and in Weguska Creek, Coosa County, Alabama (Goodrich, 1941 a).

Elimia cylindracea (Conrad 1834) [Fig. 398]
Tombigbee River from Columbus, Mississippi, to near its mouth, and in the
lower part of the Black Warnor River, Alabama (Goodrich, 1936).

E1im'a gibbera (Smith 1936) [Fig. 3991
Coosa River, shoals of St. Clair County, Alabama (Goodrich, 1944d).

Ehmia mutabilis mutabilis (Lea 1862) [Fig. 394]
Streams of western Georgia and Florida, and southern Alabama', also a few
creeks and springs of Alabama within the Alabama River system (Goodrich,
1942b).

Elimia mutabilis timidus (Goodrich 1942)
Spring two miles northwest of Hawkins"ille, Pulaski County, Georgia, in the
basin of the Altamaha River (Goodrich, 1942b).

Elimia laitiana (Lea 1841) [Fig. 395J
Branch of Sepulga River, Conecuh County, Alabama; small streams of the
Alabama River system, Sumpter, I-,·tarengo, Monroe and Wilcox counties, Ala­
bama (Goodrich, 1942b).

Creek, Lawrence County, Tennessee; headwaters of Big Creek, Lawrence
County, Tennessee (Goodrich, 1930a, 1940d).

Elimiapauperc1.lla (Lea 1862) [Fig. 383 J
Creeks of northern Alabama (Goodrich, 1940d),

E1imia pybasi (Lea 1862)
Springs and streams of northern Alabama (Goodrich, 1941b).

I
J
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FIGS. 391· 402. Shells of Pleuroceridae. FIG, 391. Elimia mutata "" E. laque.(Jta laqueata.
F1G.392. E. laqlJeata costulata. FIG. 393. E, livescens li:vescens. FIG, 394, E. mutabilis
mutabilis. FIG. 395. E. taitlano. F1G.396. E. bellula. FIG. 397. E. chiltonenris. FIG.
398. E. cylindracea. FIG. 399, E. gibbera, FIG. 400. E. lachryma.. F1G.401. E. laeta.
F1G.402. E. olivula. Measurement lines are divided into millimeters.

Elimfa 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).

Elimia caelatura caelatwa (Reeve 1860) {Fig. 407J
Coosa River Basill, from Georgia headwaters to side streams of Talladega

Elimia simplex group

Elimia va11uxemiana group

Elimia lachryma (Reeve 1861) {Fig. 400 J
Coosa River: Gilbert's Ferry, Etowah County, to near Childersburg, Talladega
County, Alabama (Goodrich, 1944d).

Elimialaeta (Jay 1839) [Fig_401]
Coosa River, from Cherokee County to Elmore County, Alabama (Goodrich,
1944d)

Elimia olivula (Conrad 1834) [Fig. 402J
Alabama River and the lower Cahaba River (below the Falls Line), Alabama
(Goodrich. 1941c).

Elimia pilshr:vi (Goodrich 1927)25 {Fig. 385]
Coosa River Hall's Island, Talladega County, to mouth of YeliowleafCreek
afChiHan County, Alabama (Goodrich, 1944d).

Ehmia shOl-valteri (Lea 1860) [Fig. 386J
Cahaba River, from Lily Shoals to two miles east of Harrisburg, Bibb County,
Alabama (Goodrich, 1941c).

Elimia variata (Lea 1861) [Fig, 387}
Cahaba River and tributaries in SIIe1by and Bibb counties, Alabama; Little
Cahaba River, Jefferson County (Goodrich, 1941c).

Ellmia aterina (Lea 1863) [Fig. 388J
Springs and small streams of Claiborne and Hancock counties, Tennessee
(Goodrich, 1940d)

Elimfa clavaeformis (Lea 1841) [Figs. 403-405]
Tributaries of the llpper Tennessee River in Virginia, Tennessee and North
Carolina (Goodrich, 1940d).

Elimia 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 tributary of the
Kanawha River in Mercer County, West Virginia (Goodrich, 1940d).

Eli..mia semicarinata group

Elirnia sellJicarinata (Say 1829)
Tributaries 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
tllcky (Goodrich, 1940d).
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FIGS. 403 .414. Shell! of Pleuroceridae. FIG. 403. Elimi.a clav~fonnis.. FIG. 404. E acutQ­
cannata =? E. clavaefonni$. FIG. 405. E. acutocarinata:c:? E. clavaefonnis. FIG. 406. E.
rimplex. FIG. 407. E caeIatW'a caelatura. FIG. 408. E caeIatum exallenJ. FIG. 409. E.
caelatum georgfuna. FIG. 410. E. caeIatura luteocella. FIG. 411. K $teanuiaJta. FIG.412.
E. proxima. FIG. 413. E. virginica. FIG. 414. E. cL:ua. Me~urement lines a~ dtvided into
millimeters.
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County, Alabama (Goodrich, 1944d).
Elimia caelatura excel/ens (Goodrich, 1935) [Fig. 408J

Known from three streams in the Alabama River system of northwestern
Georgia and northeastem Alabama (Goodrich, 1941 b).

Elimia caelatura georgiana (Lea 1862) [Fig. 4091
Chattooga River, Georgia (Goodrich, 1941 b).

Eli1hia caelatura infllscata (Lea 1862) (Fig. 415]
Small streams of the Alabama River system in Bartow, Floyd, Gordon and
Murray counties, Georgia, and Cherokee, Etowah and St. Clair counties, Ala­
bama (Goodrich, 1941b).

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

Elimia caelalUTa luteocella (Lea 1868) (Fig. 410J
Small streams of the Alabamn River system in northwestern Georgia, 1I0rth·
eastern Alabama and Talladega County, Alabama (Goodrich, 1941b).

Elimia caelatura stearnsiana (Call 1886) [Figs, 411, 416J
Small streams of the Alabama River from north Georgia to Calhoun, Shelby
and Talladega counties, Alabama (Goodrich, 1941 b).

Elimiafascinans(Lea 1861) (Fig, 417]
Coosa River Basin, in creeks from Calhoun to Coosa County, and occasionally
in the Coosa River (Goodrich, 1944<1).

Elimia jonesi (Goodrich 1936) {Fig. 418]
Coosa River: Ten Island Shoals, St. Clair County, to the Bar, Chilton County,
Alabama (Goodrich, 1944<1).

Elimia vanuxemiana (Lea 1843) {Figs. 419·422J
Coosa River Basio: in the Coosa River at Etowah County and downstream,
alld in the mouths of a few tributaries of the same range (Goodrich, 1944d).

Elimia virginica group

EUmia proxima (Say 1825) (Fig. 412]
Highlands of North and South Carolina. EUmia proxima may be a composite
group, those in the Atlantic drainage having been derived from E. symmetrica
and those in the Tennessee drainage from E. simplex (Goodrich, 1942b, 1950).
Say (1825) originally described E. proxima from specinlens from three locali­
ties: a small brook which discharges into the Catawba River near Lalldsford,
South Carolina (Atlantic drainage}, and in the wann springs and in the French
Broad River, both in Buncombe County, North Carollna (Tennessee drainage].

Elimia symmetrica (Haldeman 1841) (Figs. 423· 425]
Southern Virginia; North Carolina (Goodrich, 1942b).

Elimia virginica (Say 1817) [Fig. 413 J
Connecticut River, Massachusetts and Connecticut, to Virginia; ? also North
Carolina; westward through the Erie Canal to Monroe County, New York, in
the Great Lakes basin (Goodrich, 1942b).

- ­144
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FIGS. 426 -434, Shells of Pleuroceridae. FIG. 426. Elimia anlpla. FIG. 427. E potosiensis
poto!iensls. FIG, 428. E. internJpta. FIG,429. 10 fluvialis. FIG. 430. I. fluvialis fonn
angitremoides. FIG, 43 I. Gyrotoma excisum, apertural and right lateral views. FIG, 432. G.
excisum. FIG. 433. G. eXdsum, opercltlum, FIG, 434. G. eXciSIll7l, right lateral view of the
sheJi in Fig. 432. Measurement lines 0= I rom or are divided into millimeters,

~
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47~"L

FIGS.415·425. ShellsofPJeuroceridae, FIG.415. ElimiacaelatW'Qinfu!cata. FIG. 416. E.
caelatura steanuiana. FIG. 417, E. /asclnans, FIG.418. E. jO/lesL FIG. 419. E, mnu.xemi.
ana. FIG, 420, E. vallu'wmiilrUI. FIG, 421. E. vanuxemiano, FIG. 422. E llanuxmtiana.
FIG. 423. E symmetrica. FIG. 424. E. symnutrica. FIG. 425. E symmetrlca, Measure>
ment lines are divided Into millimeters. Fig.'l. 415, 417, 419, 423-425 are from Tryon (1865.
66, 1873b); Fig_416 is from Call (l886c); Figs. 418 and 420-422 are from Goodrich (1936).
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FIGS. 435-440. Shells of Pleutoceridae, apertutal and right latetal views. FIG. 435. Gyro­
toma alabamensls "" ?G. exciswn. FIG. 436. G. ampla t ?G. excisum. FIG. 437. G. carird­
fera '" ? G. excisum. FIG. 438. G. indMl :et ?G. excisum. FIG.439. G. ladnkztum III 7G. exci­
sum. FIG. 440. G. spillmani"" ? G. excisum. Measurement lines are divided into millimeters.
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Elimia clara (group ?)

group?

Ehmia potosiensis (group ?)

Elimia omata (Lea 1868) 27

Coosa River Basin, confined to a few miles of the Connesauga River, Georgia,
and nearby tributaries (Goodrich. 1944<1).

(? hybrid)

Elimia potosiensis potosiensis (Lea 1841) [Fig. 427]
Upland streams of a few Missouri counties (Goodrich, 193ge).

Elirnla potosiensis crandaIli (Pilsbry 1890)
Known only from Mammoth Springs, Fulton County, Arkansas (Goodrich,
193ge).

Eflmia potosiellsis ozarkensL~ (Ca111886) [Fig. 458]
In springs of Shannon, Carter, Washington; Dent and Camden counties, Mis­
souri (Goodrich, 193ge).

Elimia potosiensis plebius (Gould 1850) [Figs. 459, 460]
Common in rivers and creeks of the Ozarkian area of Missouri and Arkans.as,
and in Oklahoma counties bordering Missouri (Goodrich. 193ge).

E/{mla intermpta (Haldeman 1840) [Fig. 428]
Hi}Vassee River and its streams, North Carolina and eastern Tennessee (Good­
rich, 1940d)

Genus Gyrotoma Shuttleworth 1845 18 . 19

Effmia clara (Anthony 1854) [Fig. 414]

Cahaba Riyer, Alabama, and its tributaries (Goodrich, 1941 c).
Elimia ampla (Anthony 1854)26 [Fig. 426]

Cahaba River, Alabama, at Centerville and Lily Shoals (Goodrich, 1941c).

Gyrotoma excisum (Lea 1843) [Figs. 431-440]
Coosa River, AJabama, in Chilton, Coosa, Elmore, Shelby, St. Clair and Tal~
ladega counties.

Gyrotoma fewisi (Lea 1869) [Fig. 441 ]
Coosa River, Alabama: Fort William Shoals, Talladega County, and Three
Island Shoals, Wilsonville, Shelby County (Goodrich, I924a. 1944<:1).

Gyrotoma pagodum (Lea 1845) [Figs. 442, 443]
Coos.a River, Alabama: The Bar, Chilton County, to Wetumpka, Elmore
County (Goodrich, 1944d).
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FIGS, 447·457. Shells of Pleuro~ridae. FIG. 447, Gyrotoma walkeri, apertural and right
lateral vie\vs. FIG. 448. Juga plidiem. FIG. 449. 1 stlicula. FIG. 450, J. (Colibasisjacuti­
filosa. FIG. 451. J. (e) oecala. FIG. 452, 1 rOreobasis) bulbow.. FIG. 453. 1 (0.) nigri!U1.
FIG. 454. J hemphm{ hemphillL FIG. 455. 1 hemphl{[i dallesensis. FIG. 456. uptoxis
amp/a. FIG. 457. L. ampla. Measurement lines are divided into millimeters.
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445

FIGS. 441-446, Shells of Pleuroceridae, apertural and right lateral ¥iew$. FIG. 44 I. Gyro­
toma lCl'.!isi. FIG.442. G. pagodum. FIG.443. G. pagodum. FIG. 444, G. pumUum. FIG.
445, G. hendersoni"" ?G. pumifum. FIG. 446. G, p}'tamidatum. Measurement lines are di­
vided into milHmeten.

150
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Gyrotoma purnilum (Lea 1860) [Figs. 444, 445]
Coosa River, Alabama: Fort William Shoals, Talladega County, and Weduska
Shoals, Shelby County, to Wetumpka (Goodrich, 1924a, 1944d).

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

Gyrotoma walkeri Smith (in Goodrich) 1924 [Fig. 447]
Coosa River, Alabama: Weduska Shoals, Shelby County, to Butting Ram
Shoals, Coosa County (Goodrich, 1944<1).

Genus fo Lea 1831

fo fluV<alis (Say (825)30 [Figs. 429,430, 461·465J
Tennessee River and several of its main tributaries in western Virginia and
eastern Tennessee (Clinch, French Broad, Holston, Nolichucky and Powell
rivers).

Genus Juga H. & A. Adams 1854

Subgenus Juga s.s.

Juga hemphilli hemphilli (Henderson 1935) [Fig. 454 J
Near Portland, Oregon (Henderson, )935 a).

Juga hemphilli dallesellsis (Henderson 1935) [Fig. 455 J
Mill Creek, The Dalles, Oregon (Heilcterson, 1935a),

Juga plid/era (Lea 1838) [Fig. 448J
Larger streams of Oregon and Washington (Goodrich, 1942d).

Juga silicula (Gould 1847) [Fig. 449]
Streams of Oregon and Washington (Goodrich, 1942d).

Subgenus Calibasis Taylor 1966

Juga (CaUbas[s) acutifilosa acuti/ilosa (Stearns 1890) [Fig. 450]
Shasta and Lassen counties, California (Goodrich, 1942d).

Jllga (Calibasis) acutifilosa pWensis (Henderson 1935)
Fall River, Shasta County, California (Henderson, 1935a).

Juga (CalibasL~) acutifilosa siskiyouensis (Pilsbry 1899)
Siskiyou County, California (Goodrich, 1942d).

Juga (Calibasis) accata (Hinds 1844) [Fig. 451 ]
Sacramento and San Joaquin rivers, California (Goodrich, 1942d).

Subgenus Oreobasls Taylor 1966

Juga (Oreobasis) bulbosa (Gould 1847) [Fig. 452 [
Lower Columbia River in Oregon and Washington and several of its tributaries

FIGS. 458· 467. Shell! of Pleuroceridae. FIG. 458. Elfmia potosiemu ozarkensis. FIG. 459.
E. potosiensis plebius. FIG. 46(L E. potosiensis plebiu3. FIG. 461. 10 flullii1lis form turrita.
FIG. 462. I. fluvia.liJ fonn vemicosa. FIG. 463. 1 fluviaJu form recta. FIG. 464. I. fluvialU
form brevis. FIG. 465. 1 {luvifl1u fonn splnow. FIG. 466. Juga (Oreobasis) interloris. FIG.
467. J (0.) laurae. Measurement lines are divided into milllmelers. Fig. 458 u from Call
(l886b); Figs. 459-465 are from Tryon (l873b); Figs. 466 and 467 are from Goodrich
(1944a).
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(Deschutes and Owyhee rivers) (PiIsbry, 1899f),

Juga rOreobasisJ interioris (Goodric1l1944) (Fig. 466]
Badger Creek, Bitner Ranch, Washoe County, and in the outlet of artesian
\vells, nine miles west of Gerlach, Washoe County, Nevada (Goodrich, 1944a).

Juga rOreobasisJ 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
nia (Goodrich, 1944a).

Juga rOreobasis) nigrina (Lea 1856) [Fig. 453]
Head streams and river tributaries of Oregon and northern California (Good­
rich, 1942d),

Genus Leptoxis Rafmesque 1819

Subgenus Leptoxis $.$.32

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

Leptoxis clipeata (Smith (in Goodrich) 1922) [Fig. 4681
Coosa River, Alabama, from near Riverside, St. Gair County, to Butting Ram
Shoals (Goodrich, 1944d).

Leptaxis compacta (Anthony 1854) (Figs. 469, 4701
Mostly confined to the middle parts of the Cahaba River, but taken at two
upstream localities and in Buck Creek, Shelby County, Alabama (Goodrich,
1941 b)

LeptoxLs foremani (Lea 1843) (Figs. 47 I, 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,
1944d).

Leptoxis ligata (Anthony 1860) [Fig. 4731
Coosa River, Alabama, from Weduska Shoals, Shelby County, to Wetumpka
(Goodrich, 1944d).

Leptoxis lirata (Smith (in Goodrich) 1922) 3J

lluee Island and Fort William shoals, Coosa River, Talladega County, Ala­
bam.a (Goodrich, 1922).

Leptoxis me/at/oides (Conrad 1834) [Fig. 474 J
Black Warrior River (Goodrich, 1922).

Lep/oxis oewltata (Smith (in Goodrich) 1922) [Fig. 4751
Coosa River, Alabama, confmed to the shoals bordering Chilton and Coosa
counties (Goodrich, I944d).

LeptoX/'s pieta (Conrad 1834) {Fig. 476]
Alabama 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).

FIGS. 468-477. Shells of Pleuroceridae. FIG. 468. Leptoxi$ clipeata. FIG. 469. L. com­
pacta. FIG. 470. L. compacra. FIG. 471. L. foreman.i. FIG. 472. L. downieicr:: L. fore­
manf. FIG. 473. L. tigala. FIG. 474. L. melanoides. FIG. 475. L. occu1tata. FIG. 476. L.
picla. FIG. 477. L. pUcata. Meawrement line~ -I mm or are divided into millimeters.
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Lcptoxis plicala (Conrad 1834) [Fig. 477J

Headwaters of the Black Warrior River, and Valley Creek, Jefferson County,
Alabama (Goodrich, 1922, 1941b).

Leptoxis praerosa (Say 1821) [Figs. 478- 482]
Ohio River, below Cincinnati, Ohio, to Elizabethtown, Illinois, together with
a few tributaries: Cumberland River aud branches; Duck River, Coffee COlln­
ty, Tennessee, to its mouth; Teunessee River and the lower parts of its tribu­
taries (Goodrich, 1940d).

Leptaxis showa/teri (Lea 1860) [Fig. 483]
Coosa River, Alabama, from Ten Island Shoals, St. Clair County, to Fort Wil­
liam and Peckerv;ood Shoals, Talladega County (Goodrich, 1944<:1).

Leptoxis laefllala (Conrad 1834) [Figs. 484-486]
Alabama River and the Coosa River and its tributaries, Alabama, 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 pittata (Lea 1860) [Fig. 487J
Coosa River, Alabama, from The Bar, Chilton Couoty, to Wetumpka (Good­
rich, 1922).

Subgenus lvludalia Haldeman 1840

Lepto:ds (JtudaliaJarkansensis (Hinkley 1915) [Fig. 488J
\V1Jite River, Baxter County, Arkansas, and North Fork of the White River,
east of Richville. Douglas County, Missouri (Goodrich, 193ge).

Lepton's (jHudalia) carinata carinata (Bruguiere 1792) [Figs. 489- 492]
New York to North Carolina; ? also South Carolina (Goodrich, 1942b).

Leptoxls (MudaliaJ carinata nickliniata (Lea 1841) [Fig. 493 J
Hot Springs, Bath County, Virginia (Goodrich, 1942b).

Leptoxis (Mudafia) dilatata (Conrad 1835) [Fig. 494]
Kanawha River. West Virginia; its head streams and branches (Goodricll,
1940d).

Leptoxls {Mudalia} minor (Hinkley 1912) [Fig. 495J
Tenuessee River at Muscle Shoals, Lauderdale County, Alabama (Goodrich,
1940d).

Leproxis (Mudaha) trilineata (Say 1829) [Figs. 496, 497J
Ohio River, Cincinnati, Ohio, to Louisville, Kentucky; Little Miami River,
Ohio, near its mouth; Five-mile Creek, Campbell County. Kentucky (Good­
rich, 1940d).

Leptoxis (Jiudalia) ))irgata (Lea 1841) [Figs. 498+500J
Holston River and its forks, Sullivan Coun ty to Knox County, Tennessee;
Tennessee River, Knox County, Tennessee, to Jachon County, AJabama;
Hiwassee River, North Carolina (Goodrich. 1940d).

FIGS, 478-487. Shells of Pleuroceridae. FIG. 478. Leproxis praerom. FIG.479. L. prae-­
rosa. FICABO. L. subglobosa II: L. praeroStJ. FIG. 481. L. gibbosa '" L. praero$l1. FIG. 482.
L. tintinabulum = L. praerosa. FIG.483. L mowalteri. FIG. 484. L. coosaensls:< L. taeni·
ata. FIG. 485. L. brel'ispfro = L. tacniata. FIG. 486. L. taeniLJta. FIG. 487. L. vittata.
Mearurement lines = 1 mrn or are divided into millimeters.
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FIGS. 488·497. Shells of Pleuroceridae. FIG. 488. Leptons (Mud<1!fn) arkamcnsfs. FIG.
489. L. (l>f.) cannata cannata. FIG. 490. L. (M.) carinata CMinata. FIG.49L L. (M.) cari­
nata cannata. FIG. 492. L. (M.) corpulenta '" L. (AI) cariJuzta. FIG. 493. L. (M.) carinata
nicklulwta. FIG. 494. L. (M.} dilatata. FIG. 495. L. CU.) minor. FIG. 496. L. (M.) triline­
ata. FIG. 497. L. (M.) trihneata. Measurement lines "" I mm or are divided into millimeters.

FIGS. 498·506. Shell~ of Pleuroceridae. FIG. 498. Leptoxi~ (Mudalia) vlrgata. FIG. 499.
Le. (M.} t'/"rgata. FIG. 500. Le. (M,) virgata. FIG. SOL Le, (Athearnia) crassa crassn. FIG.
502. Le. (A.) cra:Jsaanthonyi. FIG. 503, Litnasia geniculata genicu1ata. FIG. 504. Li. geni­
culata gel/ieulata. FIG. 505. Li. geniculata fuliginosa. FIG. 506. Li. gelllcuwta pinguls.
Measurement lines"" 1 rum or are divided into millimeters.
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FIGS, 507· 516, Shells of PleuroceridllC. FIG. 507. Lithasio. obovata. FIG. SOK 1. obovata
form depygis, FIG. 509. L. obovata fonn pennsylvanica. FIG. 510. L. obovata fonn sor­
dfda, FIG. 51 I. L. salebrosa salebrosa. FIG. 5 t2. L. salebrosa florentiana. FIG. 513. L.
saJebrosa subglobosa. FIG, 5[4. 1. (Angitrenl11) annigera. FIG. 515, 1. fA.) curta. FIG.
5[6, L. (A.) duttOJllana. Measurement lines are divided into millimeters.

-------
Subgenus Athearnia Morrison 1971

NORTH AMERICAN FRESHWATER SNAILS-

Lithasia genicalata geniculata (Haldeman 1840) [Figs. 503, 504]
Cumberb:md River, above Burnside, Pulaski County, Kentucky, to points be­
low Nashville, Davidson County, Tennessee; branches in Tennessee; Duck
River, Maury' County to its mouth (Goodrich, 1940d),

Lithasia genicula/a fuliginosa (Lea 184 I) [Fig. 505]
Tennessee Duck River, Bedford Count}" to below M<lury Count)'; Buffalo
River; Harpeth River; Red River, Robertson County (Goodrich, 1940d),

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

Lirhasia obrJvt1ta (Sa): 1829)35 [Figs. 507-510)
Ohio River and tributaries, in Pennsylvania, Ohio, Indiana, Illinois, Kentucky
and Tennessee,

Lithasia salebrosa salebrosa (Conrad 1834) 36 [Fig. 511 J
Tennessee River and Cypress Creek, Latlderdale County, Alabama; lower
Cumberlaltd River, Montgomer)' County, Tennessee, to Trigg County, Ken­
tucky (Goodricll, 1940d).

Lithasia salebro5o florentianQ (Lea 1841) [Fig.. 512J
Tennessee River, Muscle Shoals, Alabama, :wd a near-by tributary, Elk River.
Tennessee and Alabama (Goodrich, 1940d).

Lithasia salebr05a subglobosa (Lea 1861) [Fig. 513]
Tennessee River, Muscle Shoals, Alabama (Goodrich, 1940d).

Lithasia (AltgitremaJ 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
/lessee River in the vicinity of Florence, Lauderdale County, Alabama (Good­
rich, 1940d).

Litha.sia (AngitremaJ curta Lea 1868 [Fig, 5151
Tennessee River, Muscle Shoals; Shoals Creek, Lallderdale County, Alabama

Genus Iithasia Haldemall 1840

Subgenus Lithasia s.s.

Subgenus Angitrema Haldeman 1841

Leptoxis (A thearnia) crasso. crassa (Haldem,m 1841 )34 [Fig. 501]
Eastern Tennes.see: Powell River, near its mouth, and the Clinch River in
Anderson, Knox and Roane counties (Goodrich, 1940d).

Leptoxis (AthearniaJ crasso. onthollyi (Redfield 1854) [Fig. 502]
Tennessee River, Knox County, Tennessee, to Lallderdale County, Alabama:
lower French Bro;td and Clinch rivers, eastern Tennessee; Elk River, Alabama;
smaller tributaries of the Tennessee River from the Little Tennessee River,
Tennessee, to Limestone Coullty, AJabama (Goodrich, 1940d).

- ­160
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FIGS. 517· 527. Shells of Pleuroceridae. FIG. 517. Ltr!uJsia (Angitrema) jayana. FIG, 518.
L. (A.) lima. FIG. 519, L (A.)/ima fonn, FIG. 520. 1. (A.)verrncosa. FIG. 521. Pleura­
cera acuta acuta FIG. 522. P acura lewisi. FIG, 523. P alveare. FIG. 524. P striatum"
P carJaliculatum alabamense. FIG. 525. P. canaliculatum filum, FIG, 526, p, canalieulatum
llndulatum. FIG. 527, P canolieularwn undulatum. Measurement lines are divided into mil­
limeters.

-------­NORTH AMERICAN FRESHWATER;ITlAITS

Genus Pleurocera Rafinesque 1818
37

Plellrocera acuta group

Plcurocera acuta acuta Rafinesque 1831 [Fig. 521]
Ohio River head 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, I940d).
Pleurocera acuta hinkleyi Goodrich 1921

Little Muddy River. Dubois, Washington County, Illinois (Goodrich, 193ge),
Plcuroccro aeuta lewisi (Lea 1862) {Fig, 522]

Illinois and Kankakee rivers, Illinois (Goodrich, 193ge, 1940d),

Pleurocera alveare (Conrad 1834) [Figs. 523, 529J
Lower parts of Ohio, Wabash and Green rivers, together with a few tributaries;
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 Missouri

(Goodrich, I 940d).

Pleurocera canaliculatum canaliculatwn (Say 1821)
Ohio River from vicinity of Pittsburgh, Pennsylvania, to Illinois; Wabash River
and its tributaries; aberrantly in the Tennessee River system; Omaha, Nebraska

(Goodnch, 1940d),

(Goodrich, 1940d).
Lithasia (I!ngftrema) duttoniana (Lea 184;) [Fig. 516 [

Tennessee" Duck River, Bedford County to Humphreys County: two tribu­

taries in Bedford County (Goodrich, 1940d),
Lithasia (Angitrema) IlIlbrichti Clench 1956

Big Black River, Mississippi (Clench, 1965a).
LitJwsia(Allgitrema)ja.vana (Lea 1841) [Fig. 517]

Forks of Cumberland River; Caney Fork, Tennessee, near mOllth.
Li:hasia (Angitrema) lima (Conrad 1834) [Figs. 518, 5 19]

Elk River, Tennessee and Alabama; branch of Elk River in Franklin County,
Tennessee; Tennessee River, Alabama, !\'luscle Shoals and three near-by creeks
(Goodrich,1940d).

Ut!lasl'a (AngitrcmaJ }'crrucosa (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, 1940d),

Pleurocera a.lveare group

Pleurocera canaliculatum group

­162-
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528

FIGS. 528-537. Shell! of Pleuroceridae, FIG, 528. Leptox/~ umbilkata. FIG. 529. Pkuro­
cera alveare. FIG. 530. P. canallculatum excuratum. FIG. 531, P. carwliculaium filum. FIC.
532. P. can.alieulatum mori/orme. FIG. 533. P. CtJJlaiieulatum undulatum. FIG. 534, P. pon­
derosum'" P, ccnalieulntum undulatum. FIG. 535, P. mOJlill[erum '"' P. nobile nodo${1. FIG.
536, P. parvum. FIG. 537. P. modestum 0: P. parvum. Measurement lines lIe divided into
millbneten. Figs. 529-537 are from Tryon (1865-66).

i

Fleurocera bru.mbyi (Lea 1852) [Fig. 551 J
Springs and streams of the Tennessee River in Madison, Limestone and Court­
land counties, Alabama (Goodrich, 1940d).

Pleurocera currierianum (Lea 1863)38 [Fig, 552J
Alabama: Florence, Lauderdale County; Swan Lake, near Decatur, Limestone
County; discharge of a spring in Madison County (GDodrich, 194Od).

Pleurocera pyrenel/um (Conrad 1834) [Figs. 540, 541, 553]
Tributaries of the Tennessee River in Morgan and Limestone counties, Ala­
bama, and Walker County, Georgia (Goodrich, 1940d).

Pleurocera trochi/onnts (Conrad 1834) [Fig. 554]
Tennessee River, Bridgeport, Jackson County, to Florence, LaUderdale Coun­
ty, Alabama; tributaries in Walker County, Georgia, to those near Muscle
Shoals, Alabama (Goodrich, 1940d).

Pleurocera pyrenellunl group

Pleurocera canalicu.L1tum aJabamense (Lea 1862) [Fig. 524J
Tributaries of the Tennessee River in northern Alabama (Goodrich, 194Od),

P/eurocera canaliculatum excurafwn (Conrad 1834) [Fig. 530]
Tennessee River at Muscle Shoals, Alabama, and lower parts of a few near-by
tributaries; Cumberland River, Nashville, Tennessee, to parts of the river in
Kentucky; aberrant in Clinch and Wabash rivers (Goodrich, 194Od).

Pleuroceracanaliculatum/ilutrl (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, 1940d).

Pleurocera caJia/icu/atum moriforme (Lea 1862) [Fig. 5321
Muscle Shoals, Tennessee River, Alabama (Goodrich, 194Od),

Fleurocera cana/iculatum undulatum (Say 1829) [Figs. 526, 527, 533, 534]
Kentucky River, Kentllcky (typical fonn); Ohio River and tributaries and
Cumberland and Tennessee rivers and branches (carinate or angled fonns);
Rock River, Hlinois (Goodrich, 1940d).

Pleuroceragradatum (Anthony 1854) [Fig. 538J
Holston River, Washington County, southwestern Virginia (Tryon, 1873b).

Pleurocera nobile nobile (Lea 1845) [Fig. 550]
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. 535J
Tennessee River above Chattanooga, Hamilton County, Tennessee (Goodrich,
1940d).

Pleurocera pan'um (Lea 1862) [Figs. 536, 537J
Tributaries of the Tennessee River, East Tennessee; apparently extending into
South Carolina (Goodrich, 1940d).

P/eurocera postellf (Lea 1862) [Fig. 539]
Small streams of northern Alabama in the vicinity of Muscle Shoals (Goodrich,
1940d)
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J FIGS, 538-549. Shells of PlelJroceridae. FIG. 538. P/~uroceragradatum. FIG. 539. P. {XIS­

.~ tell!. FIG. 540. P. pyrcnellum, FIG, 541. P planogymm: P. pyrenellum, FIG. 542, P
:.:.j: Wlciale Wlciale, FIG. 543. P. esterbrooki '" P unciale. PIG. 544. P GunulJ[erom. FIG. 545,
... P foretnJIni. FIG. 546. P prasitu1tul1l, FIG, 547. P. prasinatum. FIG. 548. P showalterl.
, FIG. 549. P. vcstitum. MeMurement lines are divided inlD millimeters. FIgs. 538·549 are

frol1l Tryon (1865-66).

Subgenus Strep/lobasis Lea 1861

Pleurocera prasinatulIl group

Plellrocera G!lnuliferum (Conrad 1834) [Figs. 544, 558J
Upper and middle parts of the Black Warrior River; also known from Village
Creek. Jefferson County, Alnbama (Goodrich, i94Ib).

Plt!JlTOcera foreman! (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 streams (Goodrich, 1944d).

Pleurocera praslllalum (Conrad 1834) [Figs. 546, 547]
In quiet stretches in the middle and lower Cahaba and Coosa rivers and in the
Alabama River (Goodrich, 1941 b,c, 1944d).

Pleul"Ocera shO>"'alteri (Lea 1862) [Fig. 548]
Lower part of the main CooSJ. River headwaters and that part of the river
which is in Georgia (Goodrich, 1944d).

Plcurocera vestitwlI (Conrad 1834) [Figs. 549, 559)
Headwaters, creeks and springs from northern Georgia and Alabama to small
streJlns as far sO~lth as the f][St county above Mobile (Goodrich, 1941b).

Pleuroccm (StrephobasisJ corllUlentum (Anthony 1854) [Fig. 560]
Tennessee River between Bridgeport and Florence, Alabama; Battle Creek at
Ketchall, Marion County, Tennessee (Goodrich, 1928a).

Pf{'urocera (Strephobasis) currum curturn (Haldeman 1841) [Fig. 561]
Holston and Tennessee rivers from McMillan, Knox County, Tennessee, to the
Mllscle Sho::lis 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 J. few miles above their mouths;
Paint Rock and Flint rivers, Alabama (Goodrich, 1928a).

Plcurocera (Strephl)basis) curtum roanense (Lea 1864) [Fig. 562]
Elllory,' River, Roane and Morgan counties, and the Little River, Blount COUll'
ty, Tennessee (Goodrich, 1928a).

Pleumcera (StrephobasisJ walkeri Goodrich 1928 [Fig. 563]
Sequatchie and Little Sequatchie rivers, Marion County. Tennessee, Cumber~

Plcurocera undale wlcitue (Reeve 1861) [Figs. 542,543, 555J
Upper tributaries of the Tennessee River in Virginia and eastern Tennessee
(Goodrich,1940d)

PlcllfOcera unciale hastaturn (Anthony 1854) [Fig. 557)
North and South Fork of the Holston River, Sullivan County, Tennessee
(Goodrich,1940d)

Pleurocera unciale group

Pleurocera viridulum (Anthony 1854)39 [Fig. 556]
ChickamaGga Creek, Walker County, Georgia (Goodrich, 1940d).



--
169

-
-I

-

564

--
SPECIES LIST AND RANGES

--

565

FIGS. 562·572. Shell~ of Pleuroceridae (Fig~. 562, 563t Acroloxidae (Fig. 564) and Lym.
naeidae (Lymnaelnae) (Figs. 565-572) FIG. 562. PleurocenI (Strephobasis) curtum TO<1Ilettre.

FIG. 563. P (S'; walkeri. FIG. 564, Acroloxus colorademis. FIG. 565, Acella haJdcrnanL
FIG. 566. Bulimnea megasoma. FIG, 567. FosSl1ri.a cycfO$loma. FIG. 568. F. galbana. HG.
569, F hu.mflis, FIG. 570. F ObrtiSSi1. FIG. 57 I. F. parva. FIG. 572. F tauwel/jana.
Measurement lines'" I mm or are divided into millimeters.

-_'lfC_-----
NORTH AMERICAN FRESHWATER SNAILS
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FIGS. 550-56 I. Shelli of Pleuroceridae. FIG. 550. Pleurocera nobile nobile, FIG. 551, P
bmmbyi. FIG. 552. P cum"aiaJlum. FIG, 553. P pyrenellum, FIG. 554. P trochl/annis.
FIG. 555. P uncUtle unciale. FIG, 556. P liiJ'idulum. FIG. 557. P u.ncin/ehastanlJn. FIG.
558. P annulifemm. FIG. 559. P vesritwn. FIG. 560. P (Strephobasis) corpulenrum. FIG.
561. e. (S.) curtum curtllm. Measurement lines are divjd~d into millimeters.
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FIGS. 573 -582, Shells of Lymnaeidae (Lymnaeillae and Lancinae) (Fig~. 573-580) and Physi·
dae (Figs. 581,582). FIG. 573. FMsa:rin exigua. FIG. 574. F. mod[cella. FIG. 575. F o~
nlSsa. FIG, 576. F peninsulae, FIG. 577. F mSlica. FIG. 578. Laru alta. FIG. 579. L.
subrotunda. FIG. 580. Daru hallni "'? L. parello[de~, FIG. 581. Ph.vse1la boucardi. FIG.
582. P (Costatella) conoidea. Mearuremenlli.ne~ '" t mm. Figs. 578 and 579 are from Tryon
(1865i), Fig, 580 Is from Walker (l925b).

~
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Genus Fossarfa Westerlund 1885 41

Family LYMNAElDAE

Acella haldeman! ('Deshayes' W.G. Binney 1867) [Fig. 565J
Vermont and eastem Ontario west to northern Minnesota, south to northern
Illinois flnd 01110 (Fe. Baker, 1928c).

Subfamily Lymnaeinae 40

land River, Jackson County, the Tennessee River at Muscle Shoals and Shoals
Creek, Lauderdale County, Alabama (Goodrich, 1928a).

Genus A cella Haldeman 1841

Subgenus Fossan'a s.s.

Bulimnea megasoma (Say 1824) (Fig. 566J
Great Lakes and St. Lawrence River drainage area, upper tributaries of the
Mississippi drainage area, parts of the Albany, Winnipeg and Nelson river sys­
tems ill the Canadian Interior Basin (see Clarke, 1973).

Genus Acroloxus Beck 1837

Fossarla cyclostoma (Walker 1908) {Fig. 567J
Ne\v York to Michigan; a species of the Canadian regioa and of the Transi­
tion life zone (F.e. Baker, 191Ia); Great Lakes region; Ontario (F.e Baker,
1928c).

Fossariagalbana (Say 1825) [Fig. 568J
Great Lakes-St. Lawrence River basin northward in the region west of James
Bay to the Attawapiskat and Severn river systems, and northwestward in tile
boreal forest region to the vicinity of Great Slave Lake (Clarke, 1973, as given
for F decampi, here considered a synonym of F galbana),

Fossaria humilis (Say 1822) [Fig. 569J
Atlantic drainage area from southern New Jersey' south to South Carolina (see
Fe. Baker, 1911 a).

Genus BullmnCll Haldeman 1841

Family ACROLOXlDAE

ACfoloxus colomdensls (Henderson 1930) (Fig. 564J
Isolated lakes high in the Rocky Mountains in Colorado, Montana and Alberta,
and a few pond and lake localities in northern Quebec and eastern Ontario
(Oarke, 1973).

-170-



Subgenus Bakerilymnaea Weyrauch 1964

Fossaria (Bakehlymnaea) bulimoides (Lea 18411 group [Figs. 584-586J
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 Fe. Baker 1919

Brazean Lake, AJberta, Canada (Fe. Baker, 191ge).
bulimoides Lea 1841 [Fig. 5841

Pacific Coast, from Vancouver Island south to southern California (F.e.
Baker,1911a).

cockerelli Pilsbry & Ferriss 1906 [Fig, 585]
Sporadic over most of the United States west of the Mississippi River (Hib+
bard & Taylor, 1960),

Fossan'a obmssa (Say 1825) group [Figs. 570, 573-577J
North America gellcrally, except for the Atlantic drainage from southern Vir+
ginia south.
exigua Lea 1841 [Fig, 573J

l1uoughout 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)

mudicella Say 1825 [Fig. 574 J
Eastern Quebec, Nova Scotia and New Jersey west to Vancouver Island,
Manitoba south to southern California, Arizona, Texas and Alabama (F.e.
Baker, 1928c); also Saskatchewan, Alberta and Northwest Territories
(Clarke, 1973).

obmssa Say 1825 [Figs. 570,5751
From the Atlantic to the Pacific oceans, and from Mackenzie Territory,
Canada, south to Arizona and northern Mexico (Fe Baker, 1928c).

pef/insulae Walker 1908 [Fig. 576]
Northern Maine west to \Visconsin: in Wisconsin and Michigan found in
streams flowing into Lake Superior (Fe. Baker, 1928c),

rnstica Lea 1841 [Fig. 5771
New York west to Utah, Nebraska south to New Mexico (F,e. Baker, 1928c.);
Ontario, Manitoba, Saskatchewan, Alberta and Northwest Territories
(Clarke, 1973).

Fossaria parva (Lea 1841) [Fig. 57 I J
Connecticut west to Idaho, James Bay and Montana south to Mary'land, Ken+
tllcky, Oklahoma, southern New Mexico and Arizona (Fe. Baker, 1928c); in
Canada, from eastern James Bay drainage to Alberta and north to the region
of Great Slave Lake (Clarke, 1973).

Fossaria tazewelliana (Wolf 1869) [Fig. 572J
Northeastern Illinois (Pleistocene); Iowa,

Fossaria trnncatula (MOHer 1774) [Fig. 5831
Europe, northern Asia and portions of Alaska and Yukon Territory (F.e.
Baker, 1911 a),
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FIGS, 583-592. Shells of Lymnaeidae (Lymnaeinae). FIG. 583. Fossaria tnmaztula. FIG.
584. F (Bakedlymnaea) bu.limoides. FIG. 585. F. (B.) cockerelH. FIG. 586. F. (B,J techello.
FIG. 587, F (B,J ClIbensis. FIG. 588. F (B.) dalli. FIG. 589. F. (B,J wnomaensis. FIG.
590. Lymnaea atkaensis. FIG. 591. L. stagnalis appressa. FIG. 592. 1. stagnalis mnctae­
mariat. Mea:rurement lines = 1. mm or are divided Into millimeters.
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Genus PselJdosuccinea F. C. Baker IQ08

Genus Lymnaea Lamarck 179940

-- ­175- - -­SPECIES LIST AND RANGES--

FIGS, 593·602. Shells of Lymnaeidae (Lymnaeinae). FIG. 593. Pseudosucdnea columella.
FIG. 594. Radix aun'cularia, FIG. 595. Stagnicola elrodiana. FIG. 596. S. allis. FIG,597.
S cxilis. FIG. 598. S. neopalustris, FIG. 599. S. trash', FIG. 600. S. ekl(ies. FIG. 601, S.
jolietensis = S. eIodes, F1G.602. S. alpemmsis '" S. dodes. Measurement lines are dIvided
intD millimeters.

596
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hendersoni F. C. Baker 1909

West of Fort Collins, Larimer County, Colorado (Fe Baker, 1909a}
perplexa F C. Baker & Henderson 1929

Park Lake, Grand Coulee, \Vashington (F C. Baker & Henderson, 1929).
tech ella Haldeman 1867 [Fig. 586J

Southwestern and south central United States to central Mexico; frolll
southern CalifuOlia through Utah, Colorado, southernmost Nebraska and
Kansas to Missouri and Alabama (Hibbard & Taylor, 1960).

Jlancou.verensis F.C. Baker 1939
Southern part of Vancouver Island, British Columbia, Canada (Fe. Baker,
1939a).

Fossl1/'ia fBakeri(vmnaeaJ cullensis (Pfeiffer 1839) [Fig. 587]
Southern United States, from Florida to southern Texas (see F. C Baker,
1911 a).

Fossaria (Bakeri(vrnrwea) daW (F.e. Baker 1907) [Fig. 588J
Ohio to northern Michigan and Montana, south to Kansa~ and Arizona (Fe.
Baker, 1928c); in the Canadian Interior Basin from SQuthem Manitoba to
Alberta (Clarke, lQ73).

Fossaria (Bakailymnaea) perpolita (Da111905)
Nushagak, Bristol Bay, Alaska (Dall, lQ05).

Fossaria (Bakerilymnaetl) sonomaellsis Hemphill (in Pilsbry & Ferriss) 1906 [Fig.
589]
Sonoflla County, California (Pilsbry & Ferriss, 1906).

Lymnaea atkacilsis Dal! 1884 [FIg. 590J
Throughollt most of Alaska and the Yllkon Territory, in northem British
Columbia in the Liard and Yukon river systems, and along the Arctic Coast to
Cape Perry'. Northwest Territory (Clarke, 1973).

LYIII!1Gca stagnalis appressa Say 1821 [Fig, 5911
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 M01mtains tu Colorado, and in Illinois and Ohio in the Mississippi
drainage (Clarke, 1973).

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

Pscli.dosuccillea columella (Say 1817) [Fig. 5931
Eastern North America geuerally. Nova Scotia and Quebec west to Manitoba,
Minnesota and eastern Kansas, south to central Texas and Florida (F.e. Baker,
lQlla).

- ­)74
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FIGS, 603.613. Shells of Lymnaeidae (Lymn~einae). FIG. 603. Stagnlcola impedita "" ?S.
elodes. FIG, 604. S. newfoundlandensis "'? S. dodes. FIG. 605. S. elOolt's fonn re!leXf1.
FIG. 606. S. wyomingensi!:co:? S elodes. FIG. 607, S. arctica. FIG. 608. S. bonnevfllt'ttSis.
FIG. 609, S carascopium. FIG. 610, S. 1co.tascopium. FIG. 611. S. /aurentiana""1S.
elodes. FIG. 612. S. contnlcta. FIG. 613. S. elrodi. Measurement lines are divided into
millimeters.

Genus Radix Montfort 1810

Stagnicola emarglnata/catascopium group

Genus Stagnlcola Leach (in Jeffreys) 183042 ,.0

RadL, awicularia (Linnaeus 1758) (Fig. 594 J
Europe and northern Asia; widelY introduced but of spotty occurrence in
North America.

Stagnicola elades group

Stagnicola apicina (Lea 1838)
Northenl part of the lower peninsula of Michigan west to western Washington;
Ontario south to southem Wyoming and South Dakota (Fe. Baker, 191Ia).

Stagnicola arctica (Lea 1864) [Fig. 607]
Newfoundland to the vicinity of Hudsou Bay, north and northwest in subarc­
tic and arctic Canada to Ungava, southern Victoria Island, the Mackenzie River
Delta and the vicinity of Point Barrow, Alaska (Clarke, 1973).

Stagnicola bonflevil!ensis (Call 1884) [Fig. 608]
Wyoming (D.W. Taylor!).

Stagnimla catascopium (Say 1817) [Figs. 609,610]
Eastern Canada and Nova Scotia west to North Dakota, Great Slave Lake south
to northem Iowa, northern Ohio and Maryland (Fe. Baker, 1928c).

Stagnicola contracta (Currier (m DeCamp) 1881) [Fig. 612]
Higgins Lake, Roscommon County, Michigan (DeCamp, 1881).

Stagnicola elrodi (F.e. Baker & Henderson 1933) (Fig. 613]
Flathead Lake, Montana (Fe. Baker & Henderson, 1933).

Stagnico!a emarginata (Say 1821) [Figs. 614-617]
Maine west to Minnesota and Wisconsin, Canadian Interior Basin south to
Michigan, Pennsylvania and New York (Fe. Baker, 1928c).

Subgenus Stagnicola 5.S.

Stagnicola elodes (Say 1821)'° [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).

Stagtlicola elrod/ana F.e. Baker 1935 [Fig. 595]
Western Montana (Lakes Sin-yale-a-min and McDonald) (Elrod, 1902).

Stagnicola exllis (Lea 1834) [Figs. 596, 597J
Ohio to Kansas, northward to northern Minnesota and Michigan (F.e. Baker,
I928c),

Stagnlcola neopa!ustris (F.e. Baker 1911) [Fig. 598]
Orange County, Virginia (F,e. Baker, 191Ia),

5tagTlicola traski (Tryon 1863) [Fig. 599]
California to Wyoming, north to southern Alberta (Fe. Baker, 191Ia).
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FIGS. 624·632. Shelli of Lymnaeidae (Lymnaeinae and Lanclnae). FIG, 624. Stagnfcolo
kingi '" S, utahemiJ. FIG. 625, S. walkeriaJUJ. FIG. 626, S. woodruffi. FIG. 627. S, nasoni
'" ? S, woodruffi. FIG. 628. S. (Hinkleyid.) Cilperata. FIG. 629, S. (fl.) caperata, periostracal
ridges on body whorl. FIG. 630. S. (H.) montanensis. FIG. 631. S. (fl.) pilibryi. FIG. 632.
Fisher-ow nuttalli {ancides, top (left figure) and right lateral (right figure) views, Measurement
lines:c 1 rom or are divided into millimete~.

-------NORTH AMERICAN FRESHWATER SNAILS-

FIGS. 614·623. Shells of Lymnaeldae (Lymnaelnae). FIG. 614. Stagnicola emargi/Ulta.
FIG.615. S. emarginata forrnserrata. FIG.616. S, emargilUlta form canadensis. FIG. 617.
S. enwrginata form nashotahensis, FIG. 618, S. gabbi. FIG. 619. S. idahoeme, FIG. 620.
S. hinkleyi, FIG. 621. S. mighelsi. FIG. 622. S. oronoemis. FIG. 623. S petoJkeyenstl.
Measurement lines are divided into millimeters.

178- -
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634

633

FIGS, 633·640, Shells of Lymnaeldae (Landnae) (Figs. 633, 634) and Physidae (Phywae)
(Figs. 635-640). FIG. 633. umx patelloicks, FIG. 634. L. (Walkero14) kLvrwthensls. FIG.
635. Phyw jennessi. FIG, 636. Physa skinneri. FIG. 637. Phyw skinneri, large unnamed
mOlph. FIG. 638. Phrsella boucardi. FIG. 639. Physella columbiana. FIG. 640. Phyulla
cooperi. Measurement lines'" 1 mm or are divided into millimeters.

Genus Fisherola Hannibal 1912

Subfamily Lancinae 44

Stagnicola (HinkleyiaJ caperata (Say 1829) [Figs, 628, 629J
Quebec and Massachusetts west to California; Yukon Territory and James Bay
south to Maryland, Indiana, Colorado and Califomia (F. C. Baker, 1928c).

Stagnicola (Hinkle.via) montancnsis (F C. Baker 1913) [Fig. 630]
Hays Creek near Ward, Montana; upper Snake River drainage in Idaho and
Wyoming; Beaver, Cache and Summit counties, Utah; Nye Couoty, Nevada
(Taylor, Walter & Burch, 1963).

Stagnicola (HinkleyiaJ pilsbryi (Hemphill 1890) [Fig. 631]
Fish Springs, Juab County, Utah (Russell, 1971b).

Stagnicola gabbi (Tryon 1865) [Fig. 618 ]
California (see F C. Baker I 1911 a).

Stagnicola hinkleyi (F.e. Baker 1906) [Fig. 620J
Columbia River drainage, Idaho and Oregon (F.e. Baker, 1911a).

Stagnicola idahocnse (Henderson 1931) [Fig. 619 J
Little Salmon River, Idaho (Henderson, 1931 a).

Stagnicala mighelsi (Binney 1865) [Fig. 621 ]
Lakes in Maine (see F.e. Baker, 1911a).

Stagnicola oronoensis (F.e. Baker 1904) [Fig. 622]
Maine to eastern Ontario (F.e. Baker, 1911a).

Stagnicola petoskeyensis (Walker 1908) [Fig. 623 ]
Small spring-brook flowing into Little Traverse Bay, near Petoskey, Michigan
(Walker, 1908,).

Stagnicola utahensis (Ca111884) [Fig. 624J
Lake Utah, Utah (Call, 1884).

Stagnicola walkeriana F.e. Baker 1926 [Fig. 625J
Great Lakes (Michigan and Superior) (F.e. Baker, 1928c).

Stagnicola woodruffi (F.e. Baker 1901) [Figs. 626,627]
Great Lakes (Huron, Michigan, Ontario); Lake Geneva, Wisconsin; Rainy
River system; Lake of the Woods (Clarke, 1973).

Subgenus lhnkleyta F.e. Baker 1928

Fisherola nuttalli nuttalli (Haldeman 1841 )45

Columbia River drainage (Pilsbry, 1925a); Snake River drainage, Idaho, and
Deschutes River and The Dalles, Oregon (Henderson, 1936c).

Fisherola nuttalli kootaniens[s (Baird 1863)
Spokane River [eastem WashingtonJ and Kootenai River, British Columbia
(Baird, 1863).

Fisherola nuttalli lallcides Hannibal 1912 [Fig. 632J
Snake River basin (Hannibal, 1912b), =: ? Spokane River (Henderson, 1936c).
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FIGS. 641·648. Shells of Physidae (Physinae). FIG. 641. Physe11a llOroacea. FIG. 642. P.
lordi. FIG. 643, P. micro!triata. FIG. 644, P. traski. FIG. 645. P. utahenm. FIG. 646. P.
virginea. FIG. 647. P. gyrina gyr'inu. FIG. 648. P. gyrinugyrirw morph elliptica. Measure·
ment lines'" I mm or ale divided into millimetels.

Genus Lan:" Clessin 1882

Subgenus LarIX 5.S.

Genus Physa Drapamaud 1801

Lam: (Walkcrola) klamathcnsis Hannibal 1912 [Fig. 634 J
Klalllath system ill basin of Klamath River, Oregon (Hannibal, 1912b).

Subgenus Walkerola Hannibal 1912

GenusPhyseila Haldeman 1843

Physcila QncWan'a (Say 1825) [Fig. 666j
New Bnlnswick to Ontario, Canada, and New York and Pennsylvania east into
New England.

Ph.vselia boltcardi (Crosse & Fisc.her 1881) [Figs. 581, 638 J
Nevada and California south into Mexico.

Physella columbiana (Helllphill 1890) [Fig. 639j
\Vyoming and Montana wc.st to Washington.

Ph.vsella cooperi (Tryon 1865) [Fig. 640]
Wyoming west to California and east to Colorado.

Physellagiobosa (Haldeman 1841) [Fig. 6671
Kentucky, Ohio and Tennessee.

Physajentl€ssi Da111919 [Fig. 635)
Alaska. Northwest Territories and British Columbia.

Physaskirmen' Taylor 1954 [Fig. 6361
Cllnada from Quebec to Northwest Territories and British Columbia: south to
Washington, Montana, Wyoming, Nebraska, Iowa, Ohio, Pennsylvania and
New England.

Physa skinneri, large Illlnamed morph [Fig. 637]
Call ada from Ontario west to Saskatchewan; Massachusetts and Pennsylvania
west to Michigan.

Subfamily Physinae

Family PHYSIDAE 46

LdllX alta (Tryon 1865) [Fig. 578]
Klamath River, California (Tryon, 1865j).

Lanx patelloides (Lea 1856) [Figs. 580,633]
Sacramento River, California (Lea, 1856).

Lanx 5ubrotundata (Tryon 1865) [Fig. 5791
Ulllpqua River, Oregon (Tryon, 1865j); Umpqua River system, Oregon (Hen~

derson, 1929c, 1936c).
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Physelia gyrina gyrina (Say 1821) [Fig. 647 J

In Canada, Quebec to Ontario; south to Nebraska and east to New York.
Physella gynna gyrina rnorph eIIiptica (Lea 1834) [Fig. 648)

Ontario south to Iowa and Missouri and east to New York.
Physelia gyrina gyrina morph hildrethiana (Lea 1841) [Fig. 6491

Ontario south to Iowa and Missouri and east to New York.
Physella gyrina alba (Crandall 1901) [Fig. 650 ]

Eastern Canada to Ontario and northeastern United States.
Physella gyrina ampullacea Gould 1855 [Fig. 651 J

In Canada from Manitoba west to British Columbia: south to California, east
to Arizona a.nd north to Minnesota,

Physella gyrina atheami (Clarke 1973) [Fig. 652)
Alberta, Canada.

PhJ'selia gyrina aurea (Lea 1838) [Fig. 653J
New Jersey to Kansas, south to Arkansas and Florida.

Physella gyn"na alirea morph albofilata ('Ancey' Sampson 1893) [Fig. 654]
Pennsylvania west to Kansas, south to Oklahoma and Alabanla.

Ph.vsella gyritla bayfieldensis (Baker 1928) [Fig. 655]
Northwest Territories of Canada south to Kansas.

Ph.vsella g.vrina c.vIindrica (Newcomb 1843) [Fig. 656J
Ontario and New York south to Virginia.

PhJ}seIIa gyrina gouldi (Clench 1935) (Fig. 657 [
Northwest Territories south to Wisconsin and Colorado.

Physcila gyrina hawni (Lea 1864) [Fig. 658J
Ohio west to Kansas and south to Texas and Alabama.

PhyscIIa gyrina microstoma (Haldeman 1840) [Fig. 659)
Virginia to Missollri and south to Arkansas and Alabama.

Physella gyrfna sayi (Tappan 1838) [Fig. 660J
Quebec to Northwest Territories, south to Saskatchewan, the Dakotas and
New York.

Physella gyrina smithiana (Baker 1920) [Fig. 661 J
Kansas to Texas, Wyoming and California,

PhJ?sella hordacea (Lea 1864) [Fig. 641 J
British Columbia, Washington and Oregon.

Ph.vsella lordi (Baird 1863) [Fig. 642}
British Columbia south to t.'tontana, Nevada and California.

Physella magnalacustris (Walker 1901) [Fig. 668}
Ontario south to the Great Lakes states and Indiana, east to Vennont and
Maine.

PhyscIIa microstriata (Chamberlain & E.G. Berry 1930) [Fig. 643J
Utah.

Physella parkeri parkeri (Currier (in DeCamp) 1881) [Fig. 669J
Michigan and Wisconsin.

Physclla parkeri latchfordi (Baker 1928) [Fig. 670 J
Quebec, Ontario, Wisconsin, Michigan and Maine.

Physella propinqua propinqua (Tryon 1865) (Fig. 662}
Montana and Washington south to Wyoming and California. FIGS. 649-658. Shelb of Physidae (physinae). FIG. 649. PhyseIIa gyn'na gyrina morph hil­

drethialla. FIG. 650. P. gyrina alba. FIG. 65I. P. gyrina ampullacea. FIG. 652. P. gyriM
atheami. FIG. 653. P. gyrina aurea. FIG. 654. P. gyrina aurea morph alkJj1UJta. FIG. 655.
P. gyrirw bayfieldensis. FIG. 656. P. gyri1UJ cylindriCfl. FIG. 657. P. gyrina gouldf. FIG. 658.
P. gyrina hawnli. Measurement lines'" 1nun or are divided into milllmeters.
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FIGS. 668.676. She& of Physldae (Phy$inae). FIG. 668, Physe1lo. magna1acustrilJ. FIG.
669. P. parkeri park~ri. FIG. 670. P pt11'keri lo.tchfordi. FIG. 671. P. l<inosa. FIG, 672. P.
(Costatella) cubemis cubensis. FIG. 673. P rCI eubensis peninsular/so FIG. 674, P. reI
cosrata, FIG. 675, P (C) hendersoni henderson!. FIG. 676. P. (C.; h~ndersonihendersoni
morph Qn'omus. Measurement lines:= I mm or are divided into millimeters.

------
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FIGS. 659-667, Shell~ of Physidae (Physinae). FIG. 659. Physello. gyriJta microMoma. FIG.
660. P gyrlrw. wyi. FIG, 661. P gyrina smithiana. FIG. 662. P. propitUluo propinqua. FIG.
663. P propinqlla lIuttaUi. FIG. 664. P. propinqua nuttalli morph triticea. FIG. 665. P.
propinqua nuttaUi morph venusta. FIG. 666. P ancillaria, FIG. 667, P. globosa. Measure­

ment lines'" 1 mm or are di.vided into millimeters.

186
- -
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Physella propillqua nuttalli (Lea 1864) [Fig. 663]

British Columbia south to Montana, Wyoming and California.
Physella propinquQ nuttaIli morph triticea (Lea 1856) [Fig. 664]

Idaho and Washington, south to California and Nevada.
Physella propinqua nuttalli morph venusta (Lea 1864) [Fig. 665]

Montana to Washington, south to California and northea~t to Utah and Wyo­
ming.

Physella traski (Lea 1864) [Fig. 644]
Oregon and California.

Physellautaitensis (Clench 1925) [Fig. 645]
Wyoming, Colorado and Utah.

Physella vinosa (Gould 1847) [Fig. 671]
Ontario, Canada, and the Great Lakes states.

Physella virginea (Gould 1847) [Fig. 646]
British Columbia south to California.

FIGS. 677·685, Shells of Physidae (Physinae). FIG. 677. Physella (CoJtatella) henderwni
ssp. FIG. 678. P (C) acura. FIG. 679. P (C) bottfmeri. FIG. 680. P. (Co) heterostrophJJ
heterostropha. FIG. 681. P (Co) heterosrropha pomila. FIG. 682. P (C) heteromopluJ
halei. FIG. 683. P (C) humerosa. FIG. 684. P. (Co) ;ohlfJOnL FIG. 685. P. (Co) o5Ct1klm.
Measurement lines'" 1 mm or are divided Into millimeteIs.

681

680

683

£:::.<

Physella (Costatella) acura Draparnaud 1805) [Fig. 678]
Europe, Mediterranean regions, and Africa ~ introduced into Australia, Hawaii
and perhaps parts of continental United States.

Physella (Costatella) bottimeri (Clench 1924) [Fig. 679]
New Mexico, Oklahoma and Texas.

Physella (Costatella) conoidea (Fischer & Crosse 1886) [Fig. 582]
Texas.

Ph.vsella (Costatel/a) cosfata (Newcomb 1861) [Fig. 674]
California.

Physella (Costatella) cubensis cubensis (pfeiffer 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 hendemmi (Clench 1925) [Fig. 675]
West Virginia, Tennessee and Missouri, south to the Carolinas, Mississippi, and
Florida.

Physella (Costatella) hendersoni hendersoni morph ariomus (Clench 1925) [Fig.
676J
Virginia, South Carolina, Georgia, Florida and Alabama.

Physella (Costatella) hendersoni ssp. ]Fig. 677]
Virginia, North Carolina, Florida and Alabama.

Physella (Costatella) heterostropha heterostropha (Say 1817) {Fig. 680J
Nova Scotia to Ontario; New England to Ohio, Tennessee and the Virginias;
the Bahamas.

Physella rCostatella) heterostropha halei (Lea 1864) [Fig. 682]
Illinois, Missouri, Kansas, Arkansas and Texas.

Ph}'sella (Costatella) heterostropha pomila (Conrad 1834) [Fig. 681]
Eastern United States to the Ohio and Mississippi rivers and in Iowa,

Physella (Costatella) humerosa (Gould 1855) [Fig. 683]
California, Arizona and Colorado.

Subgenus Cos/arella Dall 1870
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FIGS. 686·694. Shells of Physidae (Phynnae). FIG. 686. PhyselIa (Couatella) spe1unca.
FIG. 687. P (C) squalida. FIG. 688. P {C} virgata virgata. FIG, 689. P. (C.) vlrgata virgata
morph parva. FIG. 690. P. (C) yirgata ann.tinn.. FIG. 691. P. (C) virgata berendti. FIG.
692. P. (C) yirgata concolor. FIG. 693. P, (C.) Yirgata concalor morpho FIG. 694. P. (C)
virgata rhyssa. Measurement lines:>: I mm or are divided into millimeters.

Physella (Costatella) integra integra (Haldeman 1841) [Fig. 695]
Quebec to Manitoba, Canada, and the Great Lakes states, Iowa, South Dakota,
Tennessee, Kentllcky and West Virginia,

Physella (Costa/ella) integra integra morph walkeri (Crandall 1901) [Fig. 696J
Quebec, Ontario and the Great Lakes states.

Ph~vsella fCostatella} integra brevispira (Lea 1864) [Fig. 697J
New York, Ohio, Wisconsin and Minnesota.

Physella (Costatella) johnsoni (Clench 1926) [Fig. 6841
J\lberta, Canada, and t-.-lontana, Wyoming and Colorado.

Physella rCostatella} osculans (Haldeman 1841) [Fig. 685J
Colorado west to California and southeast to Arizona and into Mexico.

Physella (CostateIla) spelunca (Turner & Clench 1974) [Fig. 686]
Wyoming,

Physella (Costatella) squalida (Morelet 185 I) [Fig. 687]
Texas into Mexico, Central and South America, and in Costa Rica.

Ph}'sella {Costatella} virgata virgata (Gould 1855) [Fig. 688J
Nebraska west to California, east to Texas and into Mexico.

Physella {Costatella} virgata virgata morph pan'a (Lea 1864) [Fig. 689]
Iowa west to Califorllia, east to Texas and north to Kansas.

Physella {CostateIla} virgata anatina (Lea 1864) [Fig. 690]
Wisconsin and South Dakota southwest to Colorado and Nevada; Texas and
Arkansas north to Illinois and Nebraska.

Physella (Costatella) .'irgata berendtf (Fischer & Crosse 1886) [Fig. 69 I J
Wyoming to California, southeast to Texas and Mexico and north to Kansas.

Physella {Costatella} virgata concolor (Haldeman 184 I) [Fig, 692]
!'>-lanitoba and Wisconsin to Idaho.

Physella {Costatella} virgara concolor morph [Fig. 693]
Wyoming.

Ph.vsella {CostateIla} virgata rhyssa (Piisbry 1899) [Fig. 694]
Califomia, New Mexico and Texas into Mexico.

Subgenus Petrophysa PJIsbry 1926

Physella (Petrophysa) zionis (PiIsbry 1926) [Fig. 698J
Utah.

Subfamily Aplexinae

Genus Aplexa Fleming 1820

Aplexa elongata (Say 1821) [Fig, 699J
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]
Ontario and Alberta, Canada; Michigan and Minnesota west to Washington;
also in Utah, Illinois and Indiana.
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FIGS. 695-702, SheUs of Physidae (Ph}'~inae and Aplexinae). FIG. 695. Physella (Costa·
telio.) integra (ntegra, FIG, 696, p, (C) integra integra rnorph walkeri. FIG. 697. P (C.Jin­
t~gra bro'ispira. FIG, 698. P (Petrophyro) zionis. FIG. 699. Aplexa elongata. FIG. 700.
A. elongaJa morph tryOIli. FIG. 701, Stenophysa marmorata. FIG. 702. S. maugernc.
Measurement lines = 1 mOl or are divided into millimeters.
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Genus Ste!loph,vsa Martens 1898 41

NORTH AMERICAN FRESHWATER SNAILS-

Gyraulus (Armiger) crista (Linnaeus 1758) [Fig. 706]
Holarctic. In North America from Ontario and Maine to Minnesota, north~

western Northwest Territories and Alaska (Clarke, 1'?73).

Subgenus Gyrau[us 5.S,

Family PLANORBIDAE

Subgenus Amliger Hartmann 1840

Subgenus Torquls DaB 1905

Gyraulus (Torquis) circumstriiltus (Tryon 1866) [Fig. 707]
Connecticut Horth to Quebec, west to Alberta and south in the Rocky Moun~

tains to New Mexico (Clarke, 1973).
Gyraulus (Torquis) homensis F.e Baker 193448 (Fig.708J

Mackenzie River re,gion west of Great Slave Lake; western Ontario, Wisconsin
and North Dakota (F,c. Baker, 1934).

Gyrmilus (Torquis) parvus (Say I8i7) [Fig. 709]
North America, from Alaska and northern Canada to Cuba and from the At­
lantic to the Pacific Coast (Taylor, 1960).

Tribe Drepanotremini49

Subgenus Antillorbis Harry & Hubendick 1964

Subfamily Planorbinae

Genus DrepmlOtrema Fischer & Crosse 1880

Genus GyralJlu5 'Agassiz' Olarpentier 1837

Gyraulus deflectus (Say 1824) [Fig. 7051
Along the Atlantic Coast from Prince Edward Island south to Virginia, west to
Ohio, illinois, Alberta and idaho (Miller, 1966); north to near the Arctic Coast
in the Ungava, Coppermine River and Mackenzie River districts (Oarke, 1973).

Stenoph}'sa mamlOrtlta (Guilding 1828) [Fig. 701]
Brazil, Guatemala, Untguay, Venezuela and the West Indies. Introduced into
Texas (teste Te, 1978).

Stenophysa maugeriae (Gray 1837) [Fig. 7021
Mexico. Introduced into Texas (teste Te, 1978).

194- -
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706

~

710

~.Allllt::i~ _
711

FIGS, 710-714. Shells of Planorbidae (planorhinae, Drepanotremini, Blompha1a.tlinl and Hell­
sominJ). FIG. 710. Drepanotrema (Anttllorbis) aeruginosum, umbilical, apertural and spire
views (left to right). FIG. 711. D. (Fossulorbis) kerrnatoides. FIG. 712. Biomphalariagla·
brata. FIG. 713. B, havanensis. FIG. 714. Heliwma anceps anceps. Mea!Urement lines. '" 1
rom or are divided into millimeters.

--

709

708

FIGS. 705-709. Shells of Pl.anorbidae (Planorbinae, Planorbinl), FIG, 705, Gyraulusde·
/lectus, umbilical, apertural and spire views. (left to right), FIG. 706, G. (Armiger) crista,
FIG. 707. G. (Torquis) circu.mstn"atus, FIG. 708. G. fT.) ftOrnCnsi5. FIG. 709. G, fT.)
pIliVW. Measurement lines:::: I mm.
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FIGS. 715-719. Shells of Planorbldae (Ptanolblnae, Drepanotremini and Helliomini). FIG.
715. D~panotrema (Anti/lorbis) cimex, umbilical, apertural and spire views (left to right).
FIG. 716. HeltwmJ1 (Can'niff!x) newbmyl jaclcronmsfs. FIG. 717. H. (C) newbn7)'i jack·
sonensis. FIG, 718. H. (C) newberryi ocddt;ntaJis. FIG. 719. H. (C) new~nyiocciden­
taU.!. Measurement lines'" I mm or ale divided into millimeters. FIG. 715 is from Balbou
" ~. (1968).
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Tribe BiomphaJariini

Drcpanotrema (FossulorbisJ cimex (Moricand 1839) [Fig. 715J
Southern Texas, Mexico, Central America, Venezuela, Brazil and the Greater
Antilles (Ham' & Hubendick, 1964).

Drepanotrema (FosslJlorbisJ kermatoides (d 'Orbigny 1835) [Fig. 711]
Florida, Texas, Mexico, Central America, Venezuela, Peru, Brazil and the Les­
ser Antilles (Harry & Hubendick, 1964).

Genus Bi'omphalaria Preston 1910

Subgenus Fossulorbis Pilsbry 1934

Subgenus HeUsoma s.s_

Genus Helisoma Swainson 1840

Subgenus Carinifex WG. Binney 1865.51

HcLisoma (Carini/ex) n€lvberryi newberryi (Lea 1858) [Figs. 720, 721 J
Idaho, Utah, Nevada, Oregon and California.

Hdisoma (Carfllilex) newberryi jacksonensis Henderson 1932 [Figs. 716, 717]
Jackson Lake, Wyoming (Henderson, 1932a).

Hellsoma anceps allceps (Menke 1830)50 [Fig. 714]
Throughout North America from James and Hudson bays 50uth to Georgia,
Alabama, Texas and northwestern Mexico, west to SOllthwestem North\vest
Territories, Alberta and Oregon (see Walker, 190ge; Clarke, 1973).

Helisonw anceps royalense (Walker 1909)
Isle Royale, Lake Superior, and the adjacent portion of Ontario north and
west of Lake Superior in parts of the Alban:", Attawapiskat and Winnipeg river
systems (Clarke, 1973),

Drepanorrema (AntillorbisJ aemginosum (Morelet t 85 t) [Fig. 7101
Southern Texas and southern Arizona, Mexico, Guatemala and Antilles (Be­
quaert & Miller, 1973).

Biomphalaria glabrata (Say 1818) [Fig. 712]
West Indies, Venezuela, Surinam, French Guiana and Brazil (Barbosa et al.,
1968); introduced to Florida,

Biomphalaria havanensis (pfeiffer 1839) [Fig. 713 [
Florida, Louisiana and Texas (Malek, 1969); Arizona, Mexico, Central Ameri~
ca (Bequaert & Miller, 1973); also Puerto Rico and Cuba.
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FIGS. 725-727. Shells of Planorbidae (Planorbinae, Heljjomini). FIG. 725. Menetus (Micrrr
menetus) brogniartiana, umbilical, apertural and spire view! (left to right). FIG. 726. Me.
(Mi.) dili1tatus. FIG. 727. Me, (Mi) Jampsoni. Measurement lines" 1 nun.
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FIGS. 720-724. Shells of Plmorbidae (Planorbinae, Helisomini), FIG. 720, Helisoma (Cari­
mfex) nelvbenyi newberryi, umbilical, apertural and ~pire view! (left to right). FIG. 721. H.
(e) newberryi newberryi fonn ponsonbyi. FIG. 722. Menetus opercularis. FIG. 723. M.
opercularis ? form callioglyptus. FIG. 724. M. (Micromenetus) dili1tatus. Measurement line~

'" 1 mm or are divided into millimeters,
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Helisoma (Carimjex) newberryi occldentalis Hanna 1924 [Figs. 718, 719]

Eagle Lake, Lassen County, California (Hanna, 1924).

Genus Menetus H. & A. Adams 1855

SubgenusMenetlIs $.s.52

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

Subgenus Micromf?netus Fe. Baker 1945 D, 54, ~5

Mei:'crus (Micromenetus) brogniartiana (Lea 1842) [Fig. 725]
Near Cincinnati, Ohio (Lea, 1842b); Woodville, Alabama (Pilsbry, 1895b;
for alabamen..ris).

iHenetu.$ (Micromenetus) dilatatlis (Gould 1841 {Figs. 724, 726]
Eastern United States, from Maine west to Iowa, south to Texas and Florida.

Menetus (Micromenetlls)sampsoni 'Ancey' Sampson 1885 {Fig. 727]
1l1inois, Missouri and Arkansas (Sampson, 1913).

Genus Planorbella Haldeman 1842

Subgenus Planorbdla s.S.56

Planorbella campanulata campanulata (Say 1821) [Fig. 728J
Vennont west to North Dakota, south to Ohio and Illinois, northward to Great
Slave Lake (F.e. Baker, 1928c).

Planorbella campanulata collinsi (F.e. Baker 1939)
Northwestern Ontario in the headwaters of the Albany, \\/innipeg and Severn
river systems (Clarke, 1973).

Plallorbella rl"lulrivolvLs (Case 1847) {Fig, 729]
Howe Lake, Marquette County, Michigan (Walker, 1907d).

Subgenus Pierosoma Dall 1905

Plan orbella (Pierosoma) ammon (Gould 1855) [Fig. 730]
Cienaga Grande, or Colorado Low Desert (Gould, 1855a).

Planorbella (Pierosoma) binneyi (Tryon 1867)

California to British Columbia in the Pacific drainage area and British Colum­
bia and Alberta .in the headwaters of the Peace and North Saskatchewan river
systems (Clarke, 1973).

Planorbella (Pierosoma) columbiense (F. C, Baker 1945)
Lac La Hache, Cariboo District, British Columbia (F.e. Baker, 1945).

Plan orbella (Pierosoma) corpulentum corpulentum (Say 1824)
Westem Ontario, eastem Manitoba and northern Minnesota .in the Winnipeg

728

FIGS. 728·731. Shells of Planorbidae (planorblnae, Helisomini). FIG. 718. Planorbelln cam­
panu.lata campanulata, umbilical apertulal and spire views (left to right). FIG. 719. P. multi­
volvis. FIG. 730. PI- (Pierosoma) ammon. FIG. 731. PL (Pi.) pilsbryi infracan'narum. Mea­
suremenl lines are divided lnlo millimeters.
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River system; upper Mississippi River system in northern Minnesota (Clarke.
1973).

Planorbelfa (Pierosoma) corpulentum vermilionense (F.e Baker 1929)
Vennilion Lake, St. Louis County, Minnesota (F.e. Baker, 1929b).

Planorbella (Pierosoma) corpulenttlm whiteaJ.!esf (F.e. Baker 1932)
Greenwater Lake and Lac des Mille Lacs, Thlmder Bay District, Ontario (Clarke,
1973).

Plaflorbella (Pferosoma) magtlijlcum (Pilsbry 1903) [Fig. 732J
Lower Cape Fear River in the vicinity of Wilmington, North CaroUm (Pilsbry,
1903b).

Plal/orbella (Pferasoma) occidentale (Cooper 1870) [Fig. 733J
Lakes, rivers, creeks, ditches, sloughs and swamps ill California, Oregon and
Washington (see Henderson, 1936c).

Planorbella (Pierosoma) pllsbryi pllsbryt (F. C. Baker 1926)
Massaclmsetts west to Minnesota, northern New York and central Wisconsin
northward (F.e. Baker, 1928c).

Planorbella (Pierosoma) pilsbryi itlfracannatum (F. C. Baker 1932) {Fig. 731]
St. Lawrence River drainage area in Georgian Bay and the St. Lawrence River
and Rideau River; Canadian Interior Basin from eastern Ontario to central
Saskatchewan (Clarke, 1973).

Planorhella (Pierosoma) pseudotrlmlvis (F.e. Baker 1920)
SmIth Dakota, Wisconsin, Illinois, Indiana, Michigan and New York (Fe.
Baker, 1928c).

Platlorhefla (Pierosoma) subcrenatum (Carpenter 1857) [Fig. 734]
California to British Columbia and Yukon Territory and east to Utah, Colorado,
Minnesota and Manitoba (Clarke, 1973).

Planorbella(Pierosoma} tenue (Dunker 1850) [Fig. 735J
Texas, Arizona, New Mexico, southern California and Mexico (Bequaert &
Miller, 1973).

Platlorbella (Pierosoma) trivolvis trivolvis (Say ISI7) (Fig. 736 J
Atlantic Coast and Mississippi Riyer drainages, northward to Arctic Canada
and Alaska, and southward to Tennessee and Missouri (F.e. Baker, 1928c).

Planorhelia (Pierosoma) trivalvis 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)

Platlorbella(Plerosoma} troncatum (J,1iles 1861) [Fig. 737J
Michigan; northern Illinois, and Wisconsin (Fe. Baker, 1928c).

Subgenus Seminolina Pilsbry 1934

Planarbelia (Seminolina) duryi (Wetherby 1879) [Figs. 738, 739J
Northern to southern Florida (see Pilsbry, 1934a).

Planorbella (Seminollna) scaiare (Jay 1839) [Fig. 740 J
Southern Florida (see Pilsbry, 1934a).

FIGS. 732-735. Shells of Planorbidae (Planorbinae, Hellsomini). FIG. 732. PlarJorbe11o
(Pierosoma) magnijicllnJ, umbilical, apertural and spire views (left to right). FIG. 733. PL
(Pi.) ocddentale. FIG. 734. Pl. (Pi.}:rubcrenatum. FIG. 735. PL (Pi.) Unuc. Measurement
lines are divided into millirneten.
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FIGS. 741·745. Shells of Planorbidae (planorbinae, Hellsomini). FIG. 741. PIanorbella
armigem armigero, umbilical, aperturall1nd spire \i.ews (left to right). FIG. 742. P. jenksii'"
P. amligera armiger-a, FIG. 743, P. annigera wheatleyi, FIG. 744. P. almigfflI wheatleyi,
showing lamellae in body whorl. FIG. 745. P. mmpeJtriJ. Measurement lines'" 1 rom or 31e
divided into millimeters.
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FIGS, 736·740. Shells of Planorbidae (planorbinJe, Helisomini). FIG. 736. Planorhella
(Herosomc.) triliolvis tn'vo/vis, umbilical, a~rtural and spire v:iews (left to right), FIG. 737.
PI. (Pi.) tnUlcarum. FIG. 738. PI. (Semmolina}duryi. FIG. 739. Pl. (Sjdury£forrnsemi­
nole, FIG. 740. PI./S.j seafare. Measurement lines arc divlded into millimeters.



Subfamily Neoplanorbinae

Genus Amphigyro Pilsbry 1906
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FIGS, 746·750. Shells of Planorbldae (planorbinae (Helisomini) and Neoplanorblnae). FIG.
746. Promenetus exacuous, umbilical, apertural and spire views (left to right). FIG. 747. P.
umbilicatellus. FIG. 748. Vorticifex (Parapholyx) effuS<1. FIG. 749. Amphigyra alabamen­
sis. FIG. 750. Ncoplanorbls tanti!lus, Measurement line! '" 1 mm or are divided lnto mllll·
meters,

-------NORTH AMERICAN FRESHWATER SNAILS

Genus Planorbula Haldeman 1840

-

Genus Vorticifex Meek (111 Dall) 1870 60

Genus Promenetus Fe. Baker 1935 58

Promenetus exacuous (Say 1821) {Fig. 746J
United States east of the Rocky Mountains, north to Alaska and the Mackenzie
River, south to New Mexico (Fe. Baker, 1928); in Canada absent from Que·
bee, but widely distributed west of James and Hudson bays, mainly south of
the tree-line (Clarke, 1973).

Prorne'lctus umbilicatellus (Cockerell 1887)59 [Fig. 747J
Alaska south to Oregon, northern Utah, Colorado, New Mexico and eastern
Oklahotna, east to eastern Ohio, western New York, in Canada, in Alberta,
Saskatchewan and Manitoba (Hibbard & Taylor, 1960); also Texas, if P. cams
(Pilsbry & Ferriss) is a synonym of P. umbUicatellus.

NeoplallorbL~ carinatus Walker 1908 [Fig. 752J
Coosa River, Alabama (Walker, 1908c).

Amphigyra aJabamensis Pilsbry 1906 [Fig. 749J
Coosa River, Alabama (Pilsbry, 1906b).

SubgenusParapholyx Hanna 1922

Vorticilex (ParapholyxJ ef{usa (Lea 1856) [Fig. 748J
Rivers alld lakes ill California and Oregon.

Vorticilex (ParapholyxJ salida Da111870)6/ {Fig. 751 J
Lakes in Nevada alld California.

Genus Neoplanorbls Pilsbry 1906 62

PlmlOrbula armigera annigera (Say 1821) [Figs, 741,7421
New Brunswick west to southeastern Ontario, west to Saskatchewan, north­
west to the Mackenzie Riyer system (Clarke, 1973); south to Georgia and
Louisiana and west to Nebraska (F.e. Baker, 1928c).

Planorbula armigera wheatleyi (Lea 1858)57 ,[ Figs. 743, 7441
Alabama and Florida.

Planorbula campestris (Dawson 1875) [Fig. 745J
Southern Manitoba and North Dakota, south to Utah and New Mexico, west
to British Columbia, alld north to the Mackenzie Riyer system (Clarke, 1973).
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FIGS. 756-758, Shells of Ancylidae (Ancylinae). FIG. 756. Rhodacmea cahowbensu lit R
elatior. FIG. 757. R. filosa. FIG. 758. R. rhodacme '" R. hinkleyi. Measurement lines:cl 1
mm. FIg. 756 isfrom Walker (I917b).

e31S~---
758 -

FIG. 755. Shell tenninology of frtBhwater limpets. Il, A dextral ihell (note that the apex it
directed to the ieft); b, a sinistral shell (note that the apex i$ directed to the right). "~d1al"

KUlpture on ancylifonn shells coffe'ponds to "spirnl" !culpture on coiled melli. "Concen­
tric" sculpture on ancylifonn mells corre!ponds to "trarnvene" sculpture on colled shells;
on frtshwater limpets it uwally consists only of growth lines .
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FIGS. 751-754. Shells of P1anorbidae (P1anorbinae (He1isomini) and Neoplanorbinae). FIG.
751. Vort/cilex (Parophoiyxj solida foml optima, FIG. 752. iVeoplanorbis carinatus, FIG.
753. N smithi, FIG. 754. N. wnbiiicatus. Measurement lines"" 1 mm.
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Genus Ferrlssia Walker 1903
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FIGS, 759-763. Shells of Ancylidae (Ancyllnae, Ferrissinae and Laevapecinae). FlG.759.
RhodacmeI1fi'ow., FIG. 760. R. rhodacme CI: R. hiJlJd~i. FIG. 761. Fenmw rivularo. FIG.
762. Hebelancylus excentn·cus. FIG. 763. Laev([{Jex fuSClLS. Measurement lines:c: 1 mm.

-------­NORTH AMERICAN FRESHWATER SNAILS

FamilY ANCYLIDAE

Subfamily Ancylinae

Genus RtlOdacmea Walker 1917

Neoplanorbis smithi Walker 1908 (Fig. 753]
Coosa River, Alabama (Walker, 1908c).

l'leop/mlOrbis tantillus Pilsbry 1906 (Fig. 750]
Coosa River, Alabama (Pilsbry, 1906b).

I'-/eoplanorbis umbilicatus Walker 1908 [Fig. 754]
Coosa River, Alabama (Walker, 1908c).

Ferrissiafragiiis (Tryon 1863) [Figs. 764, 765]
"Among the most widely distributed of North American freshwater snails"
(Basch, 1963); New York to Michigan, California and Texas.

Ferrissia mcneili Walker 1925 (Fig. 766]
Mobile area, Alabama (sec Basch, 1963).

Ferrissia parallelus (Haldeman 1841)
In Canada and the northern United States from the Atlantic coast westward
(Basch, 1963); Nova Scotia and New England west to Manitoba, Minnesota
and Illinois in the Atlantic, 51. Lawrence River, Hudson Bay and upper Missis~

sippi River drainage areas (Clarke, 1973).
Fernssiarlvularis (Say 1817) (Figs. 761, 767J

Throughout most of North America; it extends northward into the Hudson
Bay lowlands and northwestward to at least central Saskatchewan; south to
North Carolina and New Mexico and west to California and Oregon (see Oarke,
1973)

Ferrissia walkeri (Pilsbry & Ferriss 1907) [Fig, 768J
ArkanS<l.s, Michigan and southern California (Basch, 1963).

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

Rhodacmea ftiosa (Conrad 1834) (Figs. 757, 759]
Black Warrior and Coosa rivers, Alabama. and tributaries; ? 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 Illinois and Indiana (Basch, 1963).

Subfamily Ferrissinae

-212-
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FIGS. 764.771. Shells of Ancylidae (Ferrissinae and Laevapecinae). FIG. 764. Ferrissia cali·
fornica'=- F. fragilis. FIG. 765. F shimekiet. F fragilis. FIG. 766. F. mcneW. FIG. 767. F.
rtvularis. FIG,768, F. walkeri. FIG, 769. ilebetancylus excentn·cus. FIG.770. Laevapex di·
aphanus. F1G.771. L fuscus. Me3Smement tines =: 1 nUll. Fig. 766 is from Walker (1925b);

Fig. 768 is from Pilsbry & Ferriss (I907).
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Permission has been granted by Malacological Review fot reprinting illustrations of shells of
the following species from the covers (Vals. 10, 11 aIld 12) of that journal:

Viviparidac' Campelmna brellispirnm, Ca. coaretatwn, Ca. decampi, Ca. geniculum, Ca.
ohesuflI, Cipatzgopaludina chinensis malleatus, O. japonicus, Liopla:x piisbryi, L. subcarinata,
Ttl/atoma a/l,gulata, T nuIgnifica, Viviparns georgiam's and v: subpurpureus.

Pleurnceddae: Elimw striatula, E. stdgosa, PleuTQcera acuta aCU{a, P. annuli!en,rn, P. brnm­
l;yi, P. calwliculatum und/llatum, P. cum'erianum, P. nobile nobile, P, pyrene!lUtn, P troehi·
fitrmis, P undale unciale, P vestitu!1l, P viridulum, P. (Strephobasis) curtum curtum and P
(S.) wlllkeri.

Physidae: Physa skinned, Physella calumbia!w, P. gyrina gyrina morph elliptica, P. gyn'na
ampullacea, P. gyn"nil aUrea, P. gyrina cylindrlcll, P gyn'na sayi, P. parkeri latchfordi, P. (Costa·
tella) c:ostata, P. (e) integra btevispira, P. (C) johnsoni, P, (e) OSCUklllS, P. (C) squalida, P.
(C) virgata )Iirgata, P (e) virgllta virgata morph parva, P (e) virguta concolor and Aplexa
dongata.

Sllbfamily Laevapecinae

Genus Hebetancyltls Pilsbry 1914

NORTH AMERICAN FRESHWATER SNAILS

Genus Laevapex \Valker 1903

Lacvapex diaphanl.ls (Haldeman 1841) [Fig, 7701
Delaware, Illinois, Ohio, Holst.on and Tennes5ee rivers (Walker, 1903b); Geor­
gia and Alabama (Walker, 1908d, for L hemisphaericl.ls).

Lacvapex ftlSeuS (Cn. Adams 1841) [Figs. 763, 771]
United States and Canada, generally east of the Great Plains; Great Lakes area;
Florida and southeastern states; generally absent from mountainous areas
(Basch, 19(3); west to Iowa, Kansas and Oklahoma (Clarke, 1973).

Hebetancylus excentricus (Morclet 1850 [Figs. 762, 769J
Central America.; Georgia, Florida and T(~xas (Basch, 1963).

..
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V. KEYS TO THE FRESHWATER GASTROPODS OF NORTH AMERICA

FAMILiES AND HIGHER TAXA

Animal with lIll operculum (which seals tlte shell aperture when the sl\ail's body is
withdrawn into the shell) (Fig, 772): respiration by gills; mantle opening r3dng
illlteriorly. Subclass Prosobrancrua. 2

Animal without an operculum to seal its shell aperture when withdrawn; respira'
tion by the vascularized linin!!, of the mantle cavity (true gills are lacking) or by
II pseudobranch (false gill) outside the mantle cavity (Fig. 773 a); mantle opening
directed to the side (to the right or left, depending on whether the <Inimal is
dextral {right coiled] or sinistral !left coiled] (Fig. 773a,h)), SUbclass Pulmonata,
Order Lymnophila 1 f

2{I) Shell globose, subsphericalor hclrtispherical (Fig. 21), solid, with a very low spire;
aperture semi-cireular or haH-moon shaped, with "teeth" or tubercles 011 the
parieUI! columellar margin of the aperture; operculum calcareous, p3ucispiral,
with a pair of projecting processes on the inner columellar siJe(Fig. 22); shell
usually with a pattern of pale v3rieg3tiOllS on a greenish-olive b3Ckgrouud;
adult shell of medium size, its height anollt 20 TIlfll; shell with three to four
·",horls, the last one making up most of the shell; gill bipectiuate or fe3ther­
like, i.e., with gill laminae nTI bnth sides of the gill axis; radula rJ1ipidoglossate
(Fig. 782), with inany marginal teeth. Florida and sOllthem Georgia.

Family NERlTfDAE IOrder Neritacea, Superfamily Neritoidea] (page 223)

Shell of various shapes and sizes, but if neritiform (see above, Neritidae; Fig
779) the shell is small (no more thall 5 mm ill height); operculum without
a pmjecting process on the illnel side; shell color patterns variable, but not
of the variegated kind (see above, Neritidae); gill mOllopectinate (except ill
the Valvatidue), i.e., with gill laminae only 011 one side of the gill axis (which
is adnate along its entire length to the pallial wall); radula taenioglossatc (Fig.
782), with few (two) marginal teeth. Order MesogastropoJa

Neritidae Valvatidal'

3(2) Shell small (8 lWU or less in di3tneterJ, $pire generally depressed, SOlTIe species
">,,'ilh carina; opercuhuu multispiral (Fig. 780a); gill bi.pectinate or feather­

protruding from the lr.antle cavity wtwn the snail is 3ctive (Fig. 781);
781) prese_llt. Superfamily Valvntoidell,

Family VALVATlDAE (page. 223)

'MeasUremellt lil1e~ OIl illustr:~ti(lnsthroughoul this se~'iiol1 indicate millimeters

(217)
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Shell small tn large, spire depressed to elongate; operclllum mullispiral (Fig.
paucispiral (Fig. 780b) or concelltric (Fig. 780c,d); gill monopcctiJ1ate;
tentacle absent. 4
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4(3)

5(4)

Operculum ml.lltisplral or paucispiral (Fig. 780a,b), the distal margin$ llol
concentric

Operculum concentric (although the nucleus may be paudspiraJ) (Fig. 780c,d).
Superfamily Ampullarll)idea (Viviparoidea)

Adnlt shells usually less than 5 mm in length (but a few species reach this
length or exceed it by 1 or 2 mm, and the shell of one hydrobiid species
(Fluminicola nuttalliana Lea) reaches 10 mm ill length); males possess a
verge (see Figs. 83,85-92). Superfamily Truncatelloidea (Rissooidea)

Adult sheils of medium to large size (usually more than 15 mm in length,
but some shells are ~maller, to 10 mm in length, and ill several species the
adult she,Us are no longer than 6-9 mm); males lack a verge, Superfamily
Vennetoidea (Cerithioidea)

9

6

8

6(5 ) Shell globose---conic, scUlptured with numerous spiral epidennal ridges; central
raclular tooth lacks basal denticles (Fig. 81a). Inhabits streams in caves in
Indiana and Kentucky ... , .. Family MICROMELANIIDAE (page 231)

Shell of various shapes, usually smooth, but if sculpturing is present it does not
consist of spiral epidermal ridges; central radular tooth with one or mMe
basal denticles or CU5ps all each side (Fig. 81 b, c) . 7

Fie, n:J
dUdive (1,

'Pir~tory, my..,,,,,,, Yr""Iy.. '"

yyre

b

Micron,elaniidae l'omaliopsidae Hydrobiidae Pleuroeeridae TIJiaridae

y

7(6) Shell high-spired, turrifonn; the head,foot region of the body is finbJiivided on
each side by a longitudinalr,foove; central radular tooth with two or more
basal cusps, which are sitnated on alltero-posterior ridges (Fig. SIc); eyes in
prominent swellillgs on the outer bases of the tentacles; amphibious or
terre~trial in habit. . ..... Family POMATlOPS1DAE (page 239)

smooth; males always present, reprOdtlcti01t dioeciotts; femaleS
an egg-laying sinus on tbe right side of tlte root .... , , > , ••••

Fantily PLEUROCERIDAE2l (page 241)

Mantle edge paptUate; males generally absent (parthe~ogenetic reproduction
commo!), often the rule); females bmod their young in an adventitious
("sublul-emocoelic"; not uterine) hroocl pouch in the postero-dotsal head-foot
region. Introduced sporadically in the southemmos-t Dnlled States from
Florilla to Texas Family THIARrDAE (page 240)

Mantic
lay eggs,

Shell high-spired to depressed; head-foot regioll not subdivided by a longi­
tudihal groove; central radutar tooth with 1-10 basal cusps altached to a
thickened ridge along the lateral angle (Fig. 81 b), not on antero-pogterior

eyes at the outer bases of the tentacles, but not on prominent
totaJly aqllatic in hat\it . Family HYDROBUDAE (page 231)

8(5)

b

shells. a, Sheil coiled tn lh~ ld( i.e .. sinislra/: h,HG. 774. Oilceti0n \lr
shell coileu lD lll£ right, L~"
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Shells of adults smaller, less than 15 mm in length; operculum calcaJeous.
Great Lakes alld SI. Lawrence regions from Wisconslll to Pennsylvania and
New York. Family BITHYNIIDAE (page 230)

10
9(4) Shells of adults mel!ium 10 large, more than 20 mrn ill shell length (ill some

species reaching more than 50 or 60 mm); opercllluni comeous

Shell stlbgJobose to turreted, mediunl to large; ends of labial palps blunt,
not whip-like; in males the right tentacle is modified as 11 penis sheath;
females ovo'dviparous. FIJund tJlroUg.~out the United States and Canada.

Family VIVIPARlDAE (page 227)

10(9) Shell globose and large (height often up to or exceeding 60 mm), or shell
plan ate (discoidal, with sunken spire), its width exceeding 40 mm; ends of

labial palps whip·like; in lIlales the pel\is arises from the right side of the
mantle edge; felnales lay calcare()lIS (Pomaceu) or gelatinous (Marua) eggs.
Alabama, Flori!!a and Georgia Family AMPULLARIIDAF (page 230)

778

AA~A

-+\{) -\0 \rJ
, "

776
775

/---~,

Cc~__ \i

779

13( 11) Shdl with [\ raised spire; blood (haemolymph) !learly colorle5s (the respiratory
pigment is haemocyanin); animal without pselldobranch (false gill); malltle
margin digitate or lobell Family PHYSIDAE (page 253)

Animal and shell siuistral (coiled to the left) (Figs. 773a, 774a). Superfamily
Aucyloidea, in pari . 13

14

12

PlallorbidilePhysidaeLymnaeidae

773b, 774b), Superfamily
LYMNAEIDAE, ill part (page 247)

VivipariLlaeAmplilladidae

Shell all )Incoiled, obtnse COlle (limpet- or cap-shaped) (Fig. 1'18)

BilllYlliidae

12( 11) Animal and shell dextral (coiled to the right)
Lymnaeoidea, in part

11(1) Shell coiled.

781

78(1

"

,I

Adult shell reratively large (up to 12 mm in lellgth), apex IICIUly celltra1, not dis>
tinctly tD the right or left of the median line; allimal dextral. Pacific drainflge.
Sllperfamily Lymnaeoidea, iUllart ... Family LYMNAEIDAE, in paTt (page 247)

Shell discoidal, with a sunken spirE (Figs. 704,777) (in some specks the smaller
(older) shell coils protn.'lle on the urn bilical side ("ultra-sinistral" or pseudo­
llexlral slwlls»); blood (haen1olympll) in nearly all species is red (contaius
haemoglnhin); il pseudohranch (false gill) is situatetlllear the pnellmostome
or anu~ (Fig. 773a); fll:lutle IWlrr;io simDli' Family PLANOR13Jl)AE (page 254)

14(11 )

Pla7l'Jlblf0IOl ar

whorIs. This ~helllia:; 3% wh0rl~, fiGS. 77(,,779. Shelllermi­
wdJ.rounded whmls and indenled smures; b, shell -will, flat.

shell willi sh('uldered wl10rls
Iimpehmaped shell Fig

J1:, b>r~uci!piI1l1:

FIG. 175. Melhnd
77(,

'cd
disc\)ilfal ,hell f
FIG. 7S0. Types of (1p<.'fcllla,

nucleus. FlG. 731, A
Berg, 1971, a, modified f10n1

Adult shell smaller (7 mm or less ill length), apex may be nearly central but
often 10 the riglit or left of the median line; anilnal dextral Dr sinistral 15

15(14) Animal and ~hell dextral
northeastem Ontario

755a). Several lakes ill the Rocky Mountains.
northcenlral Quebec. Superfalnily Acroloxoidea .

. ... ' ... Family ACROLOXIDAE (page 247)
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FAMILY NERITlDAE

AncyUd~e

,-~

ACloloxldae

FAMILY VALVATlDAE*

I$npelsctipt numbels IhlOUghout the text Idel to wne~pundil\g commenlS undel Supplemental Notes, which
appNIl on Fr. 268-283.

*Flom Heald (1982):00

The Valvatidae comprise a total or about 11 extant species inhabiting pennanent standing alld
l10wing fresh waters in the Northern Hemisphere. Except for Borysthenia llaticina (Menke) oftlte
Danube Rivcr drainage in eastern Europe) the family is represented by species of the gcnus Va/rata
"Hiller. The animals of Va/vata are oviparous Ilennaphrodites, A single bipectinate gill is directe,d
to the left, and a pallial tentacle occurs on thc right side of the mantle cavity (Fig. 78n

The shells of North Am~rican Valvata are comparatively small (diametcr up to 5 mm), haw, up to
4~ whorls, are dextral, and vary in fonn from discoid to high-turbinatc. Thl.'! nuclear whorls possess
both axial and spiral sculpture; the rest of the shell contains lamellate to obsolete axial sculpture
and is either spirally angulated, carinated tlf smooth. Several species are polymorphic in shell fonn
and sculpture. The operculum i~ corneous, thin, flattened but sUglttly concave, circular in outline
and multispiral (Fig. 780a).

Shcll features are llsed to identify North American species of Va/rata, several of which ate poly­
morphic. For example, the "kinds" of V tn'carinata s.lat, are characterized by differing numbers
and locations of spiral carinae or angulations. A single population usually contains several of these
variants, which have often been treated taxonomically as subspecies. However, lhese variants are
neither geographical races nor environmental fonns (ecophenotypes), and they are treated as morphs
here. v: ll'wisf lllorph ol1tarioensi~ (Fig. 27), which often cotnprises monomorphic populations, does

The Neritidae1 are largely marine and are well represented throughoul. tlle world, especially in
tropical and subtropical regions, There has been a tendeltcy for various lineage, of neritids to in·
vadl.'! estuarine habitats, and fresltwater and terre,trial ones as wdL Only one ,pecies occurs in Ihe
United Stales, Nerililltl rfc!ll'ata (Say) (Figs. 21, 22). It is found rrOllt Florida to Mississippi. Dall
(885) named a subspccies (palmae) from near Palma Sola, Florida, and Pilsbry (1931) named a sub­
species (sphacra) ltom Ojus, Florida. Both of these may be simply "fonns" of N recHvatll.

The shells of neritids au usually subglobose tlr hemispherical, have rew whorls, very reduced
spires and vcry large body whorls. These characteristics, together with the generallY thickened sfiell
with heavily calloused and expanded parietal allertnral margin, produce a rather typical shape, re­
ferrcd to as Iwritiform (Burch, 1968a)or neriliniform. The shell is generally smooth) oflcn polished,
and its columellar margin is toothed. The opercttlum (Fig. 22) is paucispiral, calcified, anti contains
a pair of projections, or apophyses, on Ihe inner columellar side,

The shell of Nerilina reclivata pa/mae Dall is "quite small {maximum length I em},. . black,
wilh a ceraus labrum, but the tight zigzag lines, characteristic of some color varieties of redirata,

beautifully clear by transmitte<llight" (Dall, 1885).
, shell of ,"ierilina redivala sp!lMra Pilshry "is less elevated than N. reclil'ata) the spire ex·

tr'!mely shorl, rising very little, tile last whorl strongly convex above the periphery, nnt flattened
and slopiilg as in rec!ivata. Color grape green, densely marked with nue black lines and with a black
line following the suture, as in redil'l1ta" (Pilsbry, 1931).

Animal and she,ll sinistral (Fig. 755b). Generally distributed throug.hout North
America. Superfamily Ancyloldcll, ill part. Family ANCYLIDAE (page 261)

iDENTIFICATION KEYS-
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NORTH A/\.'IERICAN FRESH\VATER SNAILS-

TOXOGLOSSA
Radnb C(lllsi

teeth (malginals)
lefCf~ to the poi~o

agociatt<l with the
CONlI! [iillmlllimJ

Familie, Mitlidac (lest! ,j
C(}llidae
TClehfioac
T\lllidae

Gr'N1NOGLOSSA
1"\1

TI,e NClitacca [mlllille, flcshwatci
anI) land]

"d
Nonh

Amnlcat, !ICShw,1tclS all the
Prosobl.nd,ra except the
Nelit~cea

TAENIOGLOSSA
Contains tnt'st of the

RACHIGLOSSA
Crmta.l",

neogast

WeOGLOSSA ("'PATELLOlDEA)

The al'chaeoga~tlllr0d limp;ets
{~l!rmrillcJ

Families Acmaeidae
l'~leHhlae

Lepctidae

( Rl-lIPlDCX;LOSSA ("'ZYGOBRANCHIA
;'ASl'lDOBRANCWA, "·DIOTOCARD1A)

\ll the Alchae0ga~tr0r0da [nil maline]
exccp! the limpets (i.c., except the
$(HaliedDoc(lglU583
. ,~ ... , and

PrllSODtandl 511ail classification bawd tm l'ldulJe. The PrOSUbl31lchia have be~n cli·
past into J nQm~r of gIllUp~ which take tneil names flom the prevalenl type of
possess. Thi~ da.\siliotioll genelaHy sep~l~t~" a~semblages thaI ale aho dis

but not always. NOltl! AmetiC3n flcshwatcl jllosoblJ.nchs pos~e~s

the Neritidae) ami the taenillglossate {in the othCl pro.~oblanch

iype~ of raclnbe. [*Figure ariel Thiele (1919).J
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V winnebagoensisV. t. lrir;an'nata
V. b. m. nwma(is

IDEN'l'IFICATION KEYS

V b. bicaril!llfl1

V. I. m. onJan'Ofnsis

Body whorl evenly convex, IIOt flattelled above (or clsewhe·1'\')

SIIQ1Jlder of ttle body whorl flattelled, sloping slightly \Ipward toward
the suture; often with a very faint allgulation ill dorsallocaflOlI (and
rarely also in peripherallocntil)ns). Quebec and New Brunswick we~t

to Alberta, and south tl) Wyoming, Arkansas and Virginia,
ValVala tr(~arinata morph simplex Gould

Shell with spire elevated above the body whorl

Shell not disjulJctly coiled

Shoulder of the bodY whorl slopillg Ilpward from the donal carina lIearly to
the suture, then turning downward (Fig. 36). Midligan , Minnesota alld
W'lseOllsill Valvata winnebagoensis F.e. Baker

Stlell partly Illlc0i!ed with Ihe body whorl bmadly sepilrated frolll the pellulti·
mate whorl (Fig. 27). Ontario in the region north of Lake Silperior drained
by the JlCadwilters of the Attawapiskat, Albany and Sevem river systems.

Va!J;ata lewisf morph ontan'oellsis Fe. Baker

Sh<.~ll of discoid shape. Lakes Erie, Hmon, Michigan and Ontario.
.. Valvata !Ierdepressa ?fonn walkeri F.C. Baker

Dorsal carina or angulation complete, continuillg to the ollter lip of the
aperture.. Quebec and New Brunswick west to Alberta, J.nd south tt1
Wyoming, Arkansas and Virginia Valvata trican'nalU llI0rpil percon/usa Walker

Shoulder of the bodY whorl sloping dowllward from thc dorsal carina to the
$lIture (Fig. 24). Discontinuously distributed in eastern United States from
New Jersey south to Alabama and west to Iowa.

Valvata bicarinata morph normalis Walker

Shoulder of the body wllorl slopillg upward from the dorsal carina or angula·
tinn to the Sllture (Fig. 33). Quebec and New BruIlSwiek west to Alilerta,
and south to Wyoming, Arkansas and VirginIa ... Valvata Iriearinata trkarina/a (Say)

Dorsal angul:ltioll illcomplcte, becomillg obsolete, on the body wltorl. IdaJlO
and Utah Valrata utahellsis morph horati Baily & Baily

Shoulder on llic bodY whorl sloping upward from the dorsal carina or
angulation to the 8llturc

Shoulder 011 th~, bodY whorl sloping downward frolll the Ijorsal carina to the
suture (Fig. 23), Discontinuously distributed in eastern Ullited States frolll
N~,w lemey aouth to Alabama and west to Iowa. . .... VIlIvatll bicarillata bi~arinu.ta Lea

o

11(10)

10(9)

9(1)

3(~)

7(6)

6(5)

-

9

4

2
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angulatiolls ill peripheral anr! vfntrallocations 011 the body whorL
nd New Brunswick west to Alberla, and sOllth to Wyoming,

Va!lma tricarillata morph baked F1uck

Idclltificatioll Key [Dr the Valvatidae

Shelllackiug postnuclNr spin:!1 carinae or angulntions

C;Jriua or angulation in oorsallocatiOll on the body whorl.

Shell with two spiral carinae or ;ulgiitations

Shell wit.h one t.o three pnstllllO:lear spiral carinae or allgulatinns

Stlell with ttlree spiral carillae or angulations

Carillde or angulations in dorsal awl velltrallocations 011 the body whorl

2( I) Shell with one spirall:arina or angulatil)l'I .

3(2)

V h. utaltensis

4(3} A(lgulatioll incOlllplete, becoming obsolete toward thv outer lip of the
aperture (Fig. 34). Idallo and Utah Valvara utahensis utahensis Call

Cariml or angulatioll in ventrallocaiion on tile body whorl. QUebec alld
New Bnmswick west to Alberta, and south to Wyoming, Arkansas and
Virgillia Valvata trIcan'nata l1lorph illfraearinata Vanatta

5121 Carinae or anguI:ltiolls ill dorsal ami periph~Ta1lo~,ations on the body whorL
Quebec Jvd New Bnlllswiek west to Alberta, and soutll to Wyomillg,
Alkallsa~ alJd Virginia Vlllvata tl'ican'nala illt1rplJ basalis Vunatta

Carina nr angulatioll compleu', contilluing to the 011 tel' lip of th~ aperture,
Quebec alld New Brunswick Wt~st to Alberta, and SOUUI to \Vyomlng,
,\rkan~as ~lnd Virgilli:1 Vail'ala Iricarillata nlOrph Imimrillata DeKay

OU111U or angillation ill peripherallocatioll on the body whorl. Quebec and
New Bnlliswick west to Alberta, and sOlltll to Wyomiug, Arkansas amI
Virginia Valvata tricarinata 11l0rplJ mediocarinata Fe Baker

have a distillctive rUllW:~, bll( it is called a morrll because of its peculiar shell form. The nature of Hie
variation ill somc nt!wr specie:; is not unrlerstand at tllis time, and several variallt~ are thus treated as
pmsible fomls.

The extcilsive polymorphism III SOffie species IlaS not preduded the cnllstruction of a Jicfloto­
IIIOllS key cOl'nprised of two alternative chuices per C0uplet, but lIas in four places pro~'ided for a
ml)re cOllvcnicllt dlOic,~ among three alternatives (see "couplet~" 2, 3, 5 and 8, below), Extremely
rll'<c, lltypical variations (e.g., disjllnctly coiled Vall/ata sineera s,str. ami v: rrkarif!ata .~.str., and also

V rrimrillara &.s1'L) afC not induded here

2J'1
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T magnijica

angulatiolls 01 low carinae;
51). Sporadically but widely

Cfpa!lgopaludfna chincils/s malleata (Reeve)

c. c. malleata

Shell without rows of spiral nodules; outer lllat!tln of shell aperture not
concaVe (when observed from an angle parallel to the pla11e of the aper­
ture) and its oblique angle to the shell axis not exaggerated (Fig;. 783);
columellar margi.n of opel'cu!1Jm Hot reflected inward

C. japooiCil

Shell with obtuse spire and without
generally with surface rnalleations
distrib11ted in the United StateS

Shell with acute spire and usually with spital angulatiolls or low carinae on
the whorls; not ll1alleated (Fig, 53). Sporadically bnt widely distributed
in the United States Cipangopallidina japonira (Martens)

ldentificatioll Key for tite Viviparidae

Shell medium to large, genentlly less thall 35 mm i.n length, but if large, the
shell is thick and ponderous, and the whoI1s are generally shouldered

Shelllargc, adults ovel 35 mm and up tn 50 mill in length: shell relatively
thill; whods not shouldered. Gen\,s CfpaltgopaludlJlI}

4(3) Operculum concentrk, but with spiral nllcleus; whorls cotnmollly with a
median spiral angle or low ridge or a spiral snbsutural sulcus. Gemts Uopla.-.;

1(1)

~F!f1m Burell & Vail (1982),

3( 1) Shell with 01 without one or two spiral rows of nodules; onter margin of shell
aperture conClIVe (when observed [10m an allgle parallel to the plane of the
aperture) and its oblique margin to the ghellllXis ql1ite exaggerated (Fig. 783);
columellar margin of operClllum reflected i11wllrd (Figs. 44, 45). Restricted to
the Coosa·Alabanla river system in Alabama Tul%ma magnifica (Conrad)3

FAMILY Vl\lfPARlDAE*

The Viviparidae are nearly world-wide ill distribution and in North America occur throughout
the eastern United States and Canada. Campelo!l1a, Liopla.x and Tulotoma are endemic to (Le., re­
stricte-d to) North America. Vil'iparus lta.~ a Holarctk distribution, and Cfpang0paludina is an Asian
genus. Camfle/oma. Lioplax and Vlv/panls ale Iclatively CHlllmon and have wide distributions.
Tulotoma is contlned to the Coosa-Alabama river system in Alabuwa and is rare, perhaps nnw nearly
extinct. The two introduced species '.If the Asian Cipangopallldini/ have, rather wide although spo­
radic distributions in the Unit~,d States.

The Viviparidae are all "live-hearers", Le., are ovoviviparous, giving birth to young crawling snails,
rather than laying eggs that hatch!n the externul envi.ronment. lt is this reproductive trait which
has provided the family with its name.

T[le sexes are separate in the Viviparidae, the males being readily distinguishable by their modi­
fied right tentacle, which serves us a wpulatory organ. This modined tentade in the males is shorter
and thicker than the left tentade or either of the bilaterally symmetrical tentacles of the femules,
Some populations 01 Campeloma arc parthenogenetic, consisting entirely of females.

-
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15

16

19

18

17

FireilS Tryon

v: Immemlis

l~ S. si/1ccnJV,,!rem:

30). LDwer Great Lakes,
plscinalis ?fonn obtusa Draparnaud

v (I. perdf?{lresJa

26). Southern Cauada from
United State~ fnnn New

. , ..... Valvafa lewisi lewis! Currier

V magel/a

v $. "f, d/!!!,'c!si

sh<'11 diameter greater than 5 mr1'! (Fig. 32), Eash~rn

central United States Va/pala ,sincrra ?fom1 danidsi Walkel

NORTH AMERICAN FRESHWATER SNA1LS

whorls of the shell usually dull
dull (Fig. 29). Lakes Erie, Huron,

-

V t if?W's!

)/ i.\ 1(, obwsa

-

Axial ~triac obsolete; shell with a high gloss (Fig. 28) Alaska to Washingtoll
staIB VallJafa magel/a Westerlund

Shell higlHurvinalc III SUbCOllical, spire markedly elevated

Shell diameter lese: thUll 5 llltll

or violet or pink;
and Glllano .
perdepressa perdepressa Walker

CO.lm of the apical whorls of the shell pale glcen to wllite; shell glossy (Fig.
2.5), Montauil south to Colorado, west to British COlumbia and Califomia
and south iBto Mexico Valva/a hUInl'Talis Say

'''-pex of s[lcll acute

Shell subcnnka[

Shell color dmk to often hrilliant gree!!; shell diameter leSg than 5 mill
35), Calirornia, Nevada and Oregon

Axial striae rine IFig. 31). Mahw west to Alben:'l, and south to SOllth Dakota
altd lllhlOis Valvata s//lara sincera Say

14(13) Axial striae laruellate; hlster of shell dull
west to British Columbi<l, and

west to Minnesota

12( 11) Shell tleprcsscd-wrbinatc, spire but little elevated

13( 12) Shell diarl1eter ex;:;eedillg 5 Hun

[7( 16) Apex or shell nuttened, app\~;1ling truncated

IB(l7) Shell colO!
C:JllinLl

15(l J'J

226

16([2) Shdl high-turbinate

19i 16) Axial stri;le lamellatc Quebec and Maine west to Ontario <\lld 'I.'1innewta .
Valvata sfncera Ilylanderi DaB
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62); shell of
Campeloma !lvridc)lSe Call

C geniculumC f10ridenseV gC(Jrgla'lllgV. .lu!lpwputeui

Spite elongate, seldom L1epressed, body whorl rounded

Shell llledilllTI or a little larger, relatively thin to strong, but not vcry largc
or heavy and pOllderous .

Shell broaLler, relatively lhin to thiek and ponderous, spiral1ines on adull
shell~ when present are not promillcnl

Shdl whorls unshollldered or with rouuded shoulders

Insidc of shell aperture white, bluish or f;:tintly pinkish; shell of newborn
young opaq\lC white or light translllceni beige

mENTIFICATION KEYS

Shell pale olivac-eolls-green to olivaceous-browll, with or without spiral
color bands, ovate but not broadly so, whorls flattened to well rounded
but not globosely rounded, spire relatively acute

Shell yellnwish-green or olivaceous-green; color bands, when present,
osually four ill number; shcll relatively thin, but stun]y; whorls usually
well rounded (Figs. 46, 47). Alabama, Florida and Georgia north to
Illinois and Imliana; llorthern states from Wisconsin to New England and
Quebec. Viviparus georg/anus (Lea)

Shcll narrowly ovate (Fig. 41). Atlantic draillage frol\! North Carolina to
Georgia, .. , ... Cl1rrlpeloma ltmum (Anthony)

18( 17) Shell large, heavy and ponderous (Figs. 42,54,55). Midwestern United
States in the Great Lakes-51. Lawrence and Mississippi drainages,

Campeloma crassula Rafi1lesque

17( 16) Spire typically depres~ed and obtuse, body whorl large and often cyli.ndrica.1
(Figs. 40, 66). Alabama-Coosa drainage , Campeloma regulare (Lea)'"

16(14) Shell narrow, relatively thin, generally with prominent raised spiral lines
(Fig. 56). Northern Alabama Campeloma decampl Binney

14(13) Shell whorls genc.rally wilh allgled shonlders. Southern iu distribution

15(14) Shell broadly ovate (Figs. 63, 64). Northwestem Florida, sl)uthwestern
Georgia and southeastern Alabama. , , , Campeloma geniculum (Conrad)

·C'w"pf;'/oma cootctarwn (pp. 86, 87, 91) is a synonym (If C. tegu/{tre.

13( 10) Inside of shell aperture deep reddish-brown or brown
nelvborn young unifornl1y dark brown. Eastern

12( II) Shell yellowish·brown or olivaceous-hrown; color bands, when present,
three in number; shell rather heavy; whorls often flat-slded (Figs. 41)·51).
Mississippi liver drainage from lowa to Louisiann; Gulf drainage in Texas
and Mississippi VivipalUs subpurpurcus (Say)
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V illicrtexrw

Liopll1x suhl'arinata (Say)

L. talquinffl1is

lloticeably greater
witl! very fine, diffi,-ulHo-

L. su!;",;nnaUl

SObslltural sulcus, which tends to cOllstrict
69) Ochlockonee and Yellow river systelllS,

Lioplax ta/quinensis Vail

5Ilb~l\t(lral ~ulcus; !/pertllre rOl'mled posleriorly.
Flillt and Suwannee river svstems, Florida

LtoplilX pifsbryi c!Im'tawhatchens/s Vanatta6

color
and L. <,___ _

Genus Cilmve!Vtlln4

for l.he gCllllS, adults up 10 30 mm ill longtll, dark olive-green 10
(Fig. 67). Chipola River, Florida ... Liap/a.:\: pilshryi pi/shryi Walker

adult.~ kss than 25 mm ill length andseldolTI more than 20mm,
l)f occasionally dark olive"gree,ll in color.

yellowish-greealo (usually) dark olivaceolls-greea, without spiral
Ie, whorls globosely rounded, spire obtuse
Louisiana, mainly ill the Mississippi river

'" AlIaMic drainage in
V(}'/panIJ interreXlliS (Say)

NORTH AMERICAN FRESHWATER SNAILS

Opercululll entirely t::ollccntric, illclUlling its nucleus; whorls without spiral
allgle" ridges or sulci

Slwll attenuate, compressed; whorls rarely angular (Fig. 43). Coosa­
Alab~1l'la·Tolllbigbce river system iu Georgia and Alabama, and Tensas
River, Alabama Lioplax cyc!ostomajomlis (Lea)

-
Shell subgloh,'}sc, llol attenuate amI compressed; at least some of lhe whorls

are gelleral(~' angular or with a spiral subsutural sHlcus .

Shell
nearly

Gulf drainage

Whorls witllOllt a
Ciloctawlwtchce,
and Gemgia

Silell without
than width;
distinguish c1lsps

Mississippi drainage (Minllesota to Arkansas and Ohio)] ..... Liop/ax sulcu/v.1a (Menke)

L. cyl:'bsr,NMjormi.l L. p. !lilsbryi

7(6) At1;llltic drainage and Gulf drainage

5(4)

6(5)

'ItS}

8(7) Atlalltk drainage (New York toSoulh Carolina)7 (Fig, 68) .

218

10(4) Shell with or withnul spiral c(llor ballds; widlh allL]l('llgth of aperture
Ils1lally nearly equal, making it round, or ne
radubr te,eth wittl prominellt cusps_ GenllS

li(W)
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North America and has spread widely, However, B. tetltaeti!ata has bcen rcported in Pleistocene
deposits in ((Iicago, so it may already !lave been liVing in the Western Hemisphere when Enropeans
first arrived. Fe. Baker (1928c) gave the varietal name magnaiacusflis to the supposedly North
American form, whieh he considered to have "more rounded whorls with deeper sl.ltures and an
apex that stan'cis Ivell above the second whmL"

The Bjthyniidae traditionally h:we been included in the family Hydrobiidae, l-h1wever, TaY!<;,lr
(1966b) has recently argued that the bithynilds Sl101l1d be separated from the hydrobiids and trans­
ferred to the Viviparoidea (Amplillarioidca). Viviparoid characters of Bithynia are its size (adult
shells are more than 10 mm long), calcareous operculum with llancispiral nucleus and concentric
edges, nllcllallobes of the head-foot, relatively long, flexible and aClite tentacles, yellow ,1I1d orange
skin pigment granules, spirally constructed fecal pellets, use of the ctenidinm in food gathering, pal­
lial innervation of the penis, and dimorphic spenn,

BithYllia tenMel/lala (Linnaens) has a broadly conic orllarrow1y ovate shell (Fig. 74). 1t is larger
than any or the Hydrobiidae, the shells of many adults measuring more thltn 12 mm in length. The
color of the shell range~ from yellowish to greenish, and is covered by a thin brownish penostraculll.
Surface :;culpture comists of fine transverse growth lines and fine incised spiral lines. In <.:ontra,~t to
most hydrobi.ids, the con..-:entric operculum just fits the outer aperture, 'and does not go past the
peritrcme wheu the animal withdraws its head-foot into the shell.

Birhynia Ie/flawlala occurs in the Great Lakes region from AllJanY, New York, to Winnebago
Like, Wisconsin, alld in the PotomJ-c River in Virginia and Maryland (Pilsbry, 1932c; Marshall,1933).

-

P. pa!(((fNil

-

M. CI;<rIJ(l(1rietl$C parrt,ommC de(is",~

Oddockonee river drainage in sQuthen( Georgia and northern Florida, Fig.
(i5 Campe!omiJ. parthrnuin Vail

19( 18) Widely distributed, from southern Canada to Texas, Lonisiana, Mhsissippi, Ala-
ho-ma, northern Georgia and Virginia. Figs. 37-39, 57-61 Camp;:/oma decisum (Say)

C. n'ograndensis

A. spirulJ's

FAMILY M1CROMELANHDAE

B. rcnffle,dala

The MkrollIelaniidae are a family of hydrobiid-like snails which lack basal denticles on their cen­
tral radnlar teetll. They are fOHnd mainly ill the ancient lakes Baical (Siberia) and Ohrid (Macedonia
and Albania), the, Caspian Sea, southeastern Enrope, Asia Minor and eastern India. Enallcricfeffa
occurs in Mexico, and the mOllOtypic Anrroseiates occurs in caves Ut southern Indiana and west­
celltral Kentncky. The latter was transferred to the Micromelaniidae by Tayklr (1966b) because of
its radular characters.

Antr()sefatcs spirahs Hubridlt ]Ias a small, solid, globosely conic, turbinate, lll\ITOWly perforate or
rimate shell (Fig, 1(8). Its scnlpture conslsts of numerous spiral periostruca1 threads. The opercu­
lum is paHcispiral and hyalille. The animal is white. Males have a simple, long, sleuder, tapering
verge. "!'he central and lateral teeth have many small cusps ofunifom1size (Hubricht, 1963b).

F(\MJLY AMPULLARIIOAE

Shell discoidal or planispiral in shape (Figs. 70,71). Snutllern F1I,Jrida .
. Marisa cOrlluarials (Linnaeu:;)

1dentification Key for the AmpHllarii.;lae

A((Jpullariidae contains the "apple snails", ulliny of which are vcrI' large alld g}obl)se
The fJ-mily (s repr\~sellted world-wide in the tropics. They are mostly am­

periods out of water, including durillg the dry season when
__ .:;avity is divided into tlVO compartments, the left one COll­

respiratiolJ alJd the right compartment serving as a lung for air-brellthing.
From ll'ie len side a long ~ipl1oll exten-ds, by which tllt' snail call admit ail' to the pulmonary chanlber
W]ICO ifllflwr,'w\t

l'omacra paludO$(/ (Say) is tlw largest freshwater gastropod found in North America, its height
a((d wilJth l\ln(()IOnly exceeding 60 mm. Its color is dark to liglH olive green with 11 dozen or more
reddish or brownisll spiral bands. The O!lerc\lIl1m is Goncentric, thin and cornwus. l'ilsbry (189ge)

the name lIJ(amiensis to a small, redrlisJl-brown jJop\llatiOJl fro]1( tbe \icinity of Miami, Florida,
according ttl Clench & Tnlller (1956) this is a .wnonym of !/(/!udosa Say. A Bnli:ilian species, P

(Reeve), recently has becn introduced to Fl~rida (Clen\~h, 1966\
1 cOr/wnl'fens is al~o a laTge snail, and its shell also bas 1111 olive color with spiral reddish or

b1'((\vn bands. However, the shell is peculiar in that its spire is mnken below the body whorl and the
l,(rnltilicns is very wfdt~

S]I\~1l sl.lbglob\Jse fl( shape, Alabama, Florida and Georgia. Genus Pomacca

2{] i Shell large, ofte(( up to tit> wm or Jll\He in length, \·jhor]s with only we:lk
01' withl)Ht shoulders, body whorl very wide, spire dt~pressed, aperture
1J1Irrnwly ol'al (Figs. 72, 73). Alabama, Florida alld Cenrr,iil Pomacea paludosa (Say)

FAlIIlLY HYDROBHDAE

Shell smaller, less than 50 mm in length, whorls (lIore strongly shouldered,
whorl narrower. spire projecting and turrett~(L apertme more broadly
Florida PUNWCta brfdgesi (Reel'e)

F/\.M1LY BITHYNIIDAE

The Bithyniidae art' ]"onnd thronghollt Emope and Asia, an.;l in Africa, lndonesia, the Philippines
ilnd Alistralia '11((' EuroPt'an Bithyrlia t('fltacufala (LinnaClls) was introdnced long ago by man into

The Hydrobiidae are one of the most common and widely distribnted gastropod families, occur­
ring in temperate, subtropical and tropical regions throughout much of the world. The family is a
large one, comprising some 103 genera (Taylor & Sohl, 19(2). Most hydrobiici species live in fresh
water, althollgh some are associated with brackish water. Only the North Americ,1n freshwater sp(.,'­
c(es are dealt witil in this manual.

Shells of hydrobiids are small (many are mUlUte), generally elongate, dextral (Fig, 774b), nearly
always drab and unicolored, and generally have relatively fcw whorls. The shells of most spccies are
plain, but some species have prominent smface sculpture, and Olle speciiJs in North America (north
of Mexico), Cochlfopina 11·ograndensi., (Pilsbry & Ferriss),has spiral color bands (Fig. 140). The shell
aperture is closed by an operc\i1um, which is generally paucispira1 (Fig. 7EOb), but some species have
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9(8) Spire very depressed (Figs. 150, J86, 1%), Catawba and Coosa rivers,
AlabaJna . , Somatogyrus (Walken"llaJ coosaensis Walker

Shell rather Ihin, eolumclla uot thickened (Fig. 191). Atlantic drainage
from New Jersey to South Carolina .. _..... Gillia altiUs (Lea)

Shell without spirally striate apical whorls (Figs. 149, 151, 153~185, 194,
195). Widely distributed in easte,rn North America in the Midwest and
South Subgenus Somatogyrus s,~.65

r'lllnd, Jllultispind opcrcula (Fig. 780a)_ Like most North Amencilll freshwater prosobranch snails,
the sexes are separate in the Hydrobiidae, and the shells of some genera exhibit sexual dimorpllism.

Because of the similarity of the shells of mallY species occurring in different genera and subfami­
lies, reliance ll1ust be pbced on anJtomical characters, especially those of the verge (male coplliatory

ill making id\~ntifications illld for a~signing sflecies to genera and genera to subfamilies (Fig,
DCC the anatomical characteristics of some s!lecies (and even genera) are not knowll, their

taxonomic plW:elnenl ill this manual is preSUlH!ltive. Further studies may change their systematic
status.

SillCC so few hydmbiids havc becn studied anatomically in any great detail, a subfamilial dassiE­
cillion based entirely on the male verge may be proven evcntually to be inadequate or inaiCcurate.
H\lIVeWr, from a ~tandIloint of practicality for presenting a workable classificlItion for this identil'i­
cation lllllllual, the hydrobiid genera are grouped accordillg to tile fnajor characters of the verges of
their species alld these groups assigned to previQusly nallled SlllJl'arnilies, While this possibly may not
I'epresellt the true ~ystematic aod phylogellclic relationships of th\~ various genera, it is a useful sys­
tem at present.

ldelllifieation K<~y for the Hydrobiidae

7(6)

8(7)

Shell generally thick and solid, columella thickened. Mississippi and Gulf of
Mexico draiuage (exceFt for S perinsy/l'aJ'licus and S. virginiClis). Genus
Sornatogyrus

Shell with spirally striate apkal whorls. Subgenus Walkerilla 64

Spire not depressed. Georgia and Virginia

9

10

Mail:S with single"<1ueted verges (Fig. 82a,b,c) ,

Mall,s with tW(1, or three-dueled vcrges (Fig. 82d, e) .

2

52

10(9) Shell perforate (Figs. 89, 197,201). Broad River, Georgia .
.. , ,SomatogynlS (WalkerlliaJ tena:x Thompson

2(]} Males with simple
suhapical cre~ts (Fig.

lacking acce5~orv lobes <l1ld glitnl1ular apical and
Subfmnily Lithoglyphinae .

She,ll imperfornte (Fig. 187). Rapidan River, Virginia.
........ SomatogynlS (WalkerrllaJ virginJcus Walker

!>iJles with
nests (Fig

bearing accessory lolles or glalldular apical (illd SUbajlicai

13

1l(5} Shell small (less than 2.5 mm in length), aperture [(lund, cotumella thin
(Fig. 138). 1>lissouri Antrobla cuivcri Hubricht

3(2) S!w!l neritinifurm (Figs 192, 193,779) Cahaba wd COosa rivers, Alabama.

Lt'f-'.vriuNl xhOINillteri (L<;<a)

Shell larger (3,0-3.5 mm illiellgth), aperture ovate, columella thickened.
Alabama. Genus Clappia 12

Shell l;llnieal, subgloll\lse or helidfom\
4

12(l1} Shell aperture more elongate, spire less atlenuate, umbilicus
black (Figs. 139, 143,144). COOS,l River, Alabama

animal
umbilicata (Walker)

4(31 Sh,',U depressed, helieifurrn, wilh spiral bf<.lWIl bands (Fig. J40), Texas.

Cochli'opiHa riograndfilsis (Pilsbry & Ferriss)

Shell aperture broader, less elongate, spire relatively attenuntc, wnbilicus
smaller, animal white. Cthaba River, ALlbama Clappia cahabensis Clench

She]) cUllkal hi ~q(\gl(lbose, withOllt spiral color balills

'-(4) Shell imp\~rforate or narrowly perforate

Shell \!ll\hilkate
6

11

13(2) Males with verges bearing accessory lobes (Fig, 82h). Subfamily HyJrobiillae6<i

Males with verges bearing glandular apical crests (Fig. 82c). Subfamily
Nymphophilinae .

14

27

6i5 'I We~tem ill distrilllitioD, in the Pacific drainage (Figs. 141, 142,145 148,

152) Genos FtUtnllll'cola61

14(l3} Top of sheil
same plane
America

truncated. The first several spire whorls coiled in the
107, 129·13 lj. Widely distributed in eastern North

ProbythilJella lacustris (F C. Baker)

L:Istem ill distributklll, in the Mississippi, Gulf alld Athutie Jrailla.ges Top of shell spire not trun~:ated, the first several spire whorls coiled in a
descending ~piral 15

(D0C:O\()
F fwca F colllmh(l1l1a

L. s!I{J'wiJlteri

0, altiJis S. depressll-s A. cutrer! C. umbllicata P.lacU!rris
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Hoyfa sheldonf (Pilsbry)67

S{Jlltnem and western in distribution

15( 14) Northem in disl:riblltkm (Fig. 76). L1kc Michigan, \Visconsin .

Verge with 17-50 papillae llrr31lgect ill three to five rl\WS al(\ng the right
margin, allJ no papillae at the base (Figs. 80, 85, 86, lOS). Florida

Littoridin(lps 1t!onroensis (Frauenfeld)

ll1argin am13-10
drainage of
. Llttori<finO{iJ ICIlllipes Couper

along the
106,125).

23(22) Verge with a single row of 7-15
papillae around the base (Figs.
Florida illlU Georgia

16

17
Texas, Arizona, Nevada aud California. GenusI(i( 15) Western In distribution

TrwJI'!,'n 68

Southern in distribution. Georgia awl Florida. 22 24(22) Shell sClllptured with fiue spiral
tigl'lt margin and papillae, along tIte

verge with 1-7 papillae along thc
marg1n . 25

I i( 16) FmllHl ill TeMS

Fllrther westem ill distributhm, Atizona, Nevada anu California

18

20

Shell without fine spiral sculpturing; verge with 0-6
margin, no other papillae present (Figs. 75,

along the
109-122).

Genus Aphaostracon69

I 8( 17) Slidl minute, that of adlllts with four to five whorls less than 1.5 mm hi
sllelllength; umbilicus small bnt distinct (Fig. 135'l. Texas,

'['ryollia dlaboll (Pilsbry & Ferriss)

Slldl surI'ace sl11Our11, except for fine tnmsve!'se growlll lines (Figs. 127, 128,
I J3). T~,xas Tryonla cheatwln' (Pilsbry)

Shell surface sClilptured with revolving striae or carinae wllkh lIre commonly
IIlodified in10 slJilIes (Fig. j 26l Texas. . Pyrgophorus spfnm:us (Call & Pilsbry)

Shell elongated conieal, rim ate or imperforate; verge with two papillae and
an apical protrusion on the left margin (Figs. 77, 78,83, 84,104). Florida.

ffyalopyrglls aequicostatus (l'ilsbry)

26

Spiral sWlpturing consisting of fine incised striations; verge with oue large
papilla on the right margin uear the base, and one or two slnaller papilfae
ou the left margin n~,al' the distal end. Genus Hya!opyrgus

Spiral seulptu ring eonsistiJlg of raised threads; verge with 3-7 papillae along
the right margin, feft margin llSllally with a papilla near the base and 1-4
papillae on a projection ncar the distal efld (Figs, 88, 132). Southern
Florida Pyrgophoms platyrac/lfs Thompson

26(25)

25(24)

19

Shell larger, 11mt of adnlts with abOllt five whorls more tha.n 3 \lIm;
inlperforak

1')(18)

21

Shell ovate, openly umbilicate; vel'ge with One papilla on the left _
(Figs. 123, 124). Ceutral Florida . ffya!opyrgns brevfssirr'.U" (Pilshry)

20( 1'1 Shell surface smooth, ex\~ept fOl fine transverse growth lines. California
ii.1I [;lackbh w31erI, Arizona n)'of!i;J imitatur (Pilsbry)

Shdl Sllrbce :\culptllred with trallSverse ribs and sometinies with spiral
line also

27( 13) Shell almost completely uncoiled (Fig, 248). Texas

SheIl coiled.

Genus Orygoccra.r

28

30

29

S Hana

10 mm In Icngth), suhglobose
central United States froll!

. Birgella sllbgl(1l;osa (Say)

P. plaiyrochis if. ~eqv(castatus B. subgtoom;a

A, mOrlas

Q)
Shdl Callie, subglobose or ovate

Shell smaller (that of adults generally less thau 5 mill in kngth), globosely
conic to broadly wnie and rarely dongately conic, or subglobose, ovate
or turbinifODll

Shell rdatively large (that of adults to
(Figs. 188, 198,202). Widely Distributed
the Great Lakes to Alab~ma·and Arkansas.

L tenufpes

29(28) SheH llIrbinifonn, minute (tllat of adults 1.2 1.4 mm long) (Figs 265,
297). Alabama river system. . Sfiob!a nana Thompson

28(27)

24

T: dathrata

margin

left

23

dafhrata Stimpsoll

Tryol1ia pl'otca (Gould)

134)

T. proteal'. spjnO,\us

inlpn',S$(.'(I; verge with 1·7
., one 1)r two papillae on

Tdwnltm1fTJiinbdiII M"'!d,n1I'

Shell ellJngatdy COllie ribbed, tlllt withoutli1'iw, ribs ~ngular
Nc\'ad;1

21(20) Stlclillarrowiv conic ribb\~d, with or withollt lirae, ribs llot
(Figs, 136,137). California (subfossill,

22111i) Perirlie,ry oj' whurls 11a1 te.ued, sutures
along its rightlllargin, 1-4 papilla~ al
JilU wi1ll 01' without papillae about the
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30(29) Verge with a relatively simple glafl(hl1~r pattern ,

Verg,~~ with "J',J.horale p'Hte.ms of many glands

31

39

37(35) Shell sutures deep, whorls shouldered, outer lip arched slightly forward
in lateraJ pramc (Figs. 220,252). l>Tarion County, Tennessee _.'

Marstollia w;morphaphe Thompsoll

31(30) Shdl
distributer

(collie or ovaN);
in eastenl North

._..._•... ,. __. penis. Widely
Marstrmia?C 32

Shell sutures shallow, whorls not shouldered, outer lip straight in lateral
profile 38

Shell s\lbglobose:
262). -- .

with a long, slender flagellar pellis (Figs. 91, 257,
Florida)(l ... Rhapinema dacr.ron Thompson

38(37) Northern in distribution: sQuthern Canada, Maine west to Minnesota and
Iowa (Figs. 218,219,245,246,250,251) . Marstonia luMrica (PUsbry)

32(31) ShelllTIinute, thnt of adults (with rour or n!Me whorh) less than 2.7 Ilun
in length; verge with an elollgate apicallohe, penis large and roh1lst

. Marstollia olfraaa (Pilsbry)

Shdlhll'g,er, that of "dults
with a squarish apical

4\'2 nr more whorls) 3,5 mm long; verge
penis short and slender

33

35

Southern: Madison COllnty, Alabama (Fig. 247)

39(30) Shell subglobose or broadly ovate, imperforate. Alahama, Florirla ;llld
Georgia. Geuus Notogillla

Shell conic or ovate, but if subglohose or broadly ovate then it is Ulllbilicate .

40

41

33(32) 31m!! thin,
across lhe pi" ,,:,"'-! 10m

(Fig);. 214, -_.

Shell thick, soJid, uearJy
the parietal mnrgin; vuge
the apical lobe

ovate-eonieal; peristome eompJete across
two glands, one ncar the base alld one on

34

40(39) Shell subglobosl:', relativc,ly small (that of adults is 4.0-4,5 ml11 in length),
periostraCUffi greyish white (Figs. 90, 254). Southcentral Georgia.

. ... Notogillia satlton Thompson

Shell broadly ovate, larger (that of adults is 4.5-7.5 InIn hI length), perios-­
tracun! olivaceO\ls-brown (Figs. 255, 260). Alabama, Florida and Georgia.

Notogillia wl!rherbyi (Dall)

34(33) Shell hroadly OVMc, 0.10-0:80 time.s as wide ..s high, Whorls stmngly
shouldered, Oatteneri at the ;hell periphery, \lmbilicus wide, suture
descendillg ill lateral prank (Figs 217,249). Ogc.echee river systerr
Georgia. /'4arstotlia halcyon TholliPSOll

41(39) Distrihution east of the COlltinental Divide

Distribution west of the Contillentu.l Divide.

42

48

0.66-0.73 times as wide as high, whorls
shouldere!!. umbiliclls narrnlV, snture not descending to

(Figs, 216,234). Flillt river SYstem, Georgia.
. Mars/ollia CIlstor Thompson

42(41) Penis relatively large, spatulate, and
along each margin from the base to llellr
Genus Spilochlamys

a long narrow gland running
tip. Georgia and Florida.

43

35{321 Shell thick, solid, nf,arly opaque, umbilicus closed or llarrowly rilllate , 36
Penis small, slender, conical 45

Shell thillner, tliJnsparent or trallslueent, ope;l1y Ulnbili,,:ab;, 3; 43(42) Shell subglobose, spire depressed (Fig. 259). Tributaries of the Oemulgee
River, Georgia ... Spf/ocltlamys turgirlu TIlompson

S, turgida

~Q)~

of the accessory lobe of the verge
264). St. Johns river drainage,

Spi/ocltlamYJ gravis 1110mpson

44

258); apex of the accessory lobe
crest (Figs_ 92,263), Gulf of Mexico

Spilochlamys conica 11lOmpson

N sadlonM.oliwCI!a

She.!l thin or only moderately
of tlle verge with all apical
drainage in northcentral

Shell ovate, spire prom~nenL Florida>

Shell solid, thick (Figs. 27 5,276);
without a terminal glandular crest
Florida

M./mlrica

44(43)

M. arp1M. parhyla

!\fars/onll! arga Tlwmpson

M. ('1l)1or

, outer lip straight in
shouldered: verge with two
raised gland near the base or

Alabal11il .
. /r[arstofJia pacllyta Thompson

M.hakYIJJlM. tl{JilrhectaR, dlIfrrorJ

She!] ovatcly cOllieal in
lateral prafik, sutures
slllal! gland, on the
the verge (Figs. 221.

36(J51
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P. dnclnnatienSis

Horatia Ilug-ax

FAMILY POMAT!OPSlDAE

A. dedta

Identification Key for the Pomatiopsidae

Restricted to Califomia

Shell more depressed, broadly conical, with rounded whorls and aperture
(Fig. 323). Tenne.ssee and southwestern Virginia to southern Michigan,
Illinois and Iowa. Pomatfopsfs cfncitlllotfetlsis (Lea)

Shell elongate, with relatively flattened whorls and oval aperture

Eastern in dL~tribution

Nuclear whorl of shell small (0.29-0.36 mm in dianw.ter); mantle diffusely
shaded with pigment; penis and flagellum relatively slender and elongate
(Figs. 94, 279-282, 292·296, 301·307, 309). Widely distributed in North
America Subgenus LyogYl1ls72

Nuclear whlJrl of shell relatively large (0.38·0.48 mm in diarlleter); mantle
heavily mottled with black: penis and llagellum relatively ~tout (Figs. 93,
266-269,2'77,278,284-291,298.300). Widely diMributed in eastem
North America Subgenus Amllfcofa S.S.71

A,l.limQsa

2(1)

Shcll subdiseoldal, SlliTt' noticeably raised above the body whorl (Fig. 3 16).
Texas . Horatia nugax (Pilsbry & Ferriss)73

The POillatiopsid.ae arc repre~el1ted in North America by six species, tliT(~e in the east and three in
California. Their general appearallee is that of a hydrobioid, and in the past they fre,qucntly have
been included in the Hydrobiidae as a subfamily (sec Davis, 1967, for a review of familial classifica­
tion) For the Illost recent diagnoses of the families Pomatiopsidae and Hydrobiidae, sec Davis
(1979).

Becallse of their obvious close systematic relationship to the !uedically important Oriental !:,'(',l!US

Oncomelania, North American Pomatfopsis, eSf\ecially P clllCitlllatfensfs (Lea) and P fap/darla (Say),
have reee,ived considerable atte,ntion

The genus l'omatiopsis comprises a group of amphibious species which inhabit river banks or
m,)i~t areas near streams. In contrast, the hydrobiids live in the water of springs, streams, pools aud
lakes,

55(53) Shell discoidal, spire hardly raised abovcthe body whorl (Fig. 308). Texas - , .....
Haul/N!fa micra (Pilsbry & Ferriss)i3

54(53)

lDE>JT!FICAnON KEYS

53(52) Shell ovate or turbinate to globo~ely conic. Widely distributed. Genus
Amnfcola

Shell discoidal or subdiscoidal. Texas C also Alabama) .

-
46

49

47

51

50

53

"F(JIltr.'gens

¢l
,( A
W

Fcnrelicii'lla
(N.j robmla

Pyrgu!opSIS uzarkensis Hinkley

FOrJte!icdla
califomiemis

Subl':mli1y Fontigentinac
eastern North America

Fon(icclla(Jf.)
mlCrOCl'Ccu,tP scalanfonnh

of adults is less than 2 mm in length)
genus Mfcr(lamnicola. Califomia and Nevada,
Fonte/icdfa (Mi(:roamm'mfa) miuococcliS Pilsbry (ill Stearns) 1893

NORTH AMERICAN I;RESnWATER SNAILS

wnicaJ, globosely cankal or ovate. WiMly distributed (Figs.
200,203-213,222-228,235,236) Genus CincinnatiiJ. 71

l'. kls<!ni

Shell
189,190,

Whorls founded, periphery rounded. Arkansas

Shell i.mperforatc. Alabama and Arkansas

Sllell conkal, narrowly ovat~ to globosely conie, whorl~ rounded, not
angulate or l:arinate. Genus Follte/icel/o

-

Periphery (!f b(ldy whorl concave (Fig. 274). Upper Klamath Lake, Ore.gon .
. Py~gll{OP$i.S archimedfs 5.5. Berry

of body whorl f1at~$lded (rigs. '156, 270-272). Pyramid and
lakes, Nevada Pyrgufopsis nrvadensis (Stearns)

Shell conical or narrowly ovate

Male$ with three-dueted , ,_
283,3 10 ·315, 3 19). Widely tlistlibuteil

Males with two-ducted verges tFig. 82d). Subfamily All111icolinae ,

C. ('indrm~ti"nsis

238

45(42) SII~,lJ dongatdy c(lllicaL Genus Pyrgulopsis, ill part. Widely distributed.

46(45) Shclllllllbilicate (Fig. 2(1). Ontario and Michigan to New York.
Pyrgulopsis letsoni (Walker)

47(4{i) Whorls nat-sided, p(~riphery angular or carillatc (Fig. 273). Alabama.

PJ'rgu!op.ris sculariformis (Wolf)

48(41) Shell elongately cOllieal, whorls wholly or nearly flat-sided, or COncave.
Bsually 3nguliltc Of carinate. Genus Pyrgulopsis, in part

49(48)

50(481

5 I(50) Shell rdatively small (that of adults is 5 mm or less in length); the terminal
lobe of the verge is uSlially a little longer than the penis (Figs 229, 237.239).
Califomia, htnho, New l,.lcxico, OrcgOH anD Utah SubgcUIJS Fontelfcella s.s.!!

SIIl~1I relatively large (that of adults is ul! to 8 mill in
0)' the verge is about twke as lUl1g as the penis (Figs.
Oregon aud \Vyuming

52(11



5(4) Shell cllestmlt brown in color (Fig. 322). S;ln Fnmcisco area.

Pomatlopsi,<; cariJOmit:a Pilsbry

NORTH AMEIUCAN FRESHWATER SNAiLS 241

G. pumiltU!,G,lewisi

JDEl"PTlFICATION KEYS

FAMILY PLEUROCERlDAE

T gronifera

Shell with flattened whorls, especially those oftlte spire; sculpt1lring of
~pif(l.! rows of beads and nodules wldch are generally aligned in trallsversc
rows (Fig, 326). Florida and Texa~ 7hiara gram/era (Lamarck)

TIle Pkurocerida~ are widely distl'ibllted, occurring not only widely in North America, but in
Central and South America, Africa and ASia as well. But,:it is in North America that the family has
reached its greatest development. Morrison (1954) has characterized the family as being dioecious,
wi th the rellmleS having an egg-laying sinus on tIle right side of the fool, The types of eggs vary be­
tween ~Ol'lIe or the species, Ulid attempts have beell made to use egg-mass cllaracteri.~tics in generic
taxonomy (~ee [)azo, 1965, for review). Unfortunately, egg-mass cilaracters have been described for
very few species. The generic groups traditionally have been distinguished Oil shell characters, and
the classification of these groups as ba~ed on shells is not entirely satisfactory, Nevertheless, shell
characters are l'seflJl in recogllizing the gellera and are essential for species identification,

As presellted il'\ tllis manual, tlte Pleuroceridae comprise seven nominal gelleric groups, several of
which have suugroups. Many of th1~ species within these groups exhibit considerable variation in
shell characters, and in wme cases t!lis v'lriation se,ems to be clinal. 11'1 other cases it may be ecologi­
caL fo is the only genu~ in which geographic variation has been carefully investigated, in a remark­
able 5t11dy by C. C. Adams (1915), which did much to clarify systematics within the genus,

The shells of pleurocerids are t!lIck !lnd solid und vary in shape from elongately conical to sub­
globose. l11e apeItlll'e is rreqll(:I,tly eIltire alld in many species it is c;lllaliculated anteriorly, 111e
opercululll is pa)lcispiral ;lnd COrlleOlJS

-

ii{. Ie/bero/lata

, .. l'omatf0psi8 chaed Pilsbry

P cali/'Hn'-ca

e3
>~

\
\..... . ,
,»

aperture narrowly
several localities in

Pomatiopsis hinkkyi Pilsbry20

P. billneyi

FA1>HLY THIARlDAE

P hinkleyiP Inpidanil

Spire lnOJc acute, body )~horl proportionately smaller, aperture broadly
oval, l\mbilicus wieter, mQre open (Fig. 325). Widely distributed in the
eastern Hllited Stales, with occasional oecurrences west to northern Texas
and New Mexico ... Pomafiopsis rapldaria (Say)

Spire more obtuse, body whorl proportionately
\IJnbilicll$ nearly closed (Fig. 324) F(>\lI'ld

South Carolina and Tennessee

~mall, that of adults with four to live whorls about 3 Inm in
light horn ill (.'olor, imperforate (Fig. 321). Manu County, California.

PomarfOrHis billfll'.VI Tryoll

SllelllargcL that \){ achills more than 4 lDl1I in lellgth, bwwnL~h..olive 01
du.'stnllt brow II in color

Shell brotvnis!l·olive in color. NorUlea~tcru C,l!ifornia.

-
3(2)

40) SticH
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but
ot

remale,s with egg.layfng ~ill\ls
size.

2

The Thiaridae Hn(t tlie 1'leuroceri(he contain various gelle)a with very similar
(II lhi~ Itley weN IOllg cOllsidned to all belollg to one !lnd tlie sallie f,l1nily, trad'itiollully
MeL111iidac Tile lattel' flflille is based on the genus Meltwia Lamarck 1799, B synonym of nliara

1798 1\1orrison (1954) \Ised biologic'll characters to separate th(~variOtls lITeialloid,'cerithi.
and sep,!II'atl":ll tIle Thiaridae and the Pkuroceridne as follows:

fhiaridae R,,~prottucti<:JIt partheiloge'letic, 'dthollt male~; brood pouch 1I0t
:kh..-elltitiou$ (subh:1elIToc{lelic) in the neck region, with opelliJig 011 right
neck

l'kurocerirJ,lI; Reprod\h;:tioll diocci\lus, with males
011 rigJH side or foot: lays r1umerO(JS eggs

Akature llL~tinglifshing Thiara and ,l1e1anoides (I'om the t,:euroccrids is tileir mantle edge, which
hi the 1Iliarids has a nUlllbn of fleshy protuberallces or p~pnhe The I1lallt!e edge of the PkllfOceri.
clae is smooth

idelltification Key for the P!euroceridae

Shell large, fusiform, periphery of whorls angulated or inflated, periphery
commonly witfl elongated spines (although some forms arc smooth);
anterior end or "base" or aperture prolonged into a long canal (Figs. 429,
430, 461-465). Tellne~Sel1 River and several of its main tributaries i1\
western Virginia and eastern Tenne~see , ,. Iv f1uvi~Ji:\' (Say)~o

Shell large to small, conical to subglobosc"', surrace smooth or SC\llptut(',d,
with or without short spilles, nodules, lirae, carina and costae; ante.rior
elld or "base" of aperture withmlt a long callal (a short canal may be
present or the camil may be absent altogether) .

Identiricatioll Key ror the Thiaridae
2(1) Temlinal wllorl with a posterior slit alonr the S1.1turaljunct\lre. Coosa

River, Alabama. Gcnus Gyrotoma28, 1 .. 3

Shells wiih rnlJndNI whorls which are sculpnlfed t'fitll ~piral threads aCid
and transvent' line:; which commDnly develop \Ilto low co~tae;
or sculpture sometimes prodUces a reticulate (If no(

wllere the sl'iml and transverse element:\ illtersect (Fig. 327).
T(~xas and Al'izolla MerailOidcs luber('ldara (MUller)

Tennin:!l whorl withollt a posterior silt along the sutural jllncture , .

~SheU maP'J refers 10 llndecollaled shells.

8

,



50! Spire wl'tlJ 11 single, very aescntuated lira (sometimes a second lower lira is
on the spire whorls, giving the shell a pagod,Hike appearance

443). Coosa River, from The Bar to Wetumpka, Alabama .
. . , Gyrolo)MJ pag(ldum (Lea)

3(2) Sill'll sculptured with numerous and closely spaced lirae, nine or more on
the body whorls Df adnlts .

6(5) Whorls flattened,
(Fig, 446). C\losa

14

15

13

12

28

11

243IDENTIF1CATION KEYS

Shell c'lmnlOnly relatively thin. Ohi(1 river and Atlantic drainages and
White River, Arkansas. Subgenus IHudalia

'
,1 " .. ,., -, _ .

Shell generally thick and $01 id, OhiD and Alabama river drainages. Suh­
geuus Leploxix $.s.31, 74 ...

Shell with a very short spire and a nearly cylindrical body whorl with
relatively large bumps or nodules ,)n the sho(llders; aperture pyriform,
its anterior end pointed (Figs. 501,502). Tennessee River and tributarks
in Alabama and Tennessee. SubgenusAtlleamia, , , .. , , ."

Leptoxis (Alheamia) crassa (Haldeman)H

Operl1.llum elongat,\ tightly paueispjral (Figs. 484-486). Alabama and
Cahaba rivers and the Coosa River and tributaries Leptaxi.. taeniala (CQnrad)76

Base of adnlt shell with an umbilicus (Fig. 528). Elk, Red and Stone's
rivers, Tennessee, and in Ringgold Creek of the Cumberland River.

LeptoxL(' umbilicata (Wetherby)

14(13) Operculum ovate, loosdy raucispiral (Fig, 47(.\). Alabama -and Coosa
rivers, Alabama. Leptoxis picta (Conrad)

Species confined to tributaries of the Alabama River.

J3(11) Species inhabiting the Alabama River proper iJ.nd very shnrt distances (lp
the Cahaba or Coosa rivers from their mouths

l2( 11) Base of adult shell without an umbilicm (Figs. 478-482), Cumberland, Duck,
Ohio and Tennessee rivers and some of their drainages. . . Leploxis praer(JS(l (Say)

Alabama river drainage, .

11(10) Ohio river drainage, induding the Tennessee, Cumberland, Duek and Elk
river drainages

10(9)

-

6

4

color bands
Shoals to
Gymtoma pumilum (Lea)

NORnl A}IER1CAN FRESHWATER SNArLS

decollated adult shdls rarely (wer 16 mill long; slltural fissure very
(Fig, 447). Coosa River in Coosa and Shelby counties, Alabama .

. Gyroloma walkt:ri Smith

d~collated adult shells u~ually mure than 20 n1ll11t1ng; sutural fissu~
ate to deep, IlUt (;Xceedingly shallow (Figs. 431-440). Coosa River

ill ChiHull, CO('sa, Elmor", Shelby, 51. (1,J.ir and Talladega counties,
Alahama .. Gyrowma exci.l'u/ll (Lea)

Lirae fiue and numerous, 20 or more on the body whorl; color bands 8~10

(Fig. 441), Coosa River in Shelby ani.! Tallade,ga cOlln!ies, Alabama.
. . . . . . Gyrololna lC\vi.ri (Lea)

Lirae warser and less n(lmero\ls, 9-12 ou the body
seven or less (Figs. 444, 445). Coosa River, from Fort
Wl'tllmpka.

and lumpy, giving the shell a PYramidal shape
Shelby alHl St. Claif\~ountks, Alahama . ,

Gyrotoma r;yramidatum Shuttleworth

Whorls not both Battened and tapering, or if so, not lumpy,

Shell rdatil'dy smooth or scHlpturetl with eight or less lirae on the body
whorls or adults

Spire uot pagoda-like

7(iil

4(3)

]42

8(2) Later;'d radular tetth with broad, bluntly round<:d 01' d~aver-1ike median
shell medium to Snl31l, subglobose, globosely or broadly conic, l1T
G('qU~ Leptoxf,'i 9

15( 13) Species confined to the Coosa Riv{',r and its tribntaries

Species confined to the Cahaba and Black Warrior rivers and thf,ir tributaries
'"
25

Latentl radlilM leeth with
IIwdiall cusps; shell large to
hut s(~veral species are hroadly

Jointed, spade-~haperl or triangular
generally dongately or nalTowly eouk,

lie, ovate or cylindrical 34

16( 15) Shell strongly Jirate

Shell smooth to spirally striate or weakly Jirate, but not strongly !irate

17

19

il(8i hody whorl gellerally tllperiug llnd
althollgh several species have

aperture bromUy ovate, its
10

17(16) Carinae may be well developed, but not highly accentuated (Figs. 484-486).
Alabama and Cahaba rivers and the Coosa River and trihutaries ' ..

Leptoxis taenfata (Conrad)76

.~.. c,•.••. ,.C.c=\ .P7'-"~..... ". ,

~
~.c'C ,((, __

A· .. '
c \ -'I)\' . \Jf'\:"i".·' ,~!

CI, pllp;du!II G, pyromldallirn G. wa!kfri G. exdsum
L. fA.) <':1(/.1,<,(/ L. proero.1a L. umbilicala L. pieta L. weniow



21 (20) Oper-cllium tightly pa\!cispiral (Figs. 484-486). Alab1!!11l and CahJ.ba rivers
and the Coosa River and trilmtaries LcproxiJ taeniara (Collrad)76

l-tight margin j)f operCUllll11 serrated regularly, anterior [Jr "haSill" margin
slm",lth (Figs. 4'11,472). Coosa River, AlalJallla Leploxis forcmmri (Lea)

Shell relatively large (that of adilits 15-22 Jllm ill length), spire rather
depn~ssed, body whorl and aperture wide (Fig. 483). Coosa River,

Leploxis showalreri (Lea)

Shell rdatiyely slnal! (that of adults 10-13 mln ill length), high-spired, body
whorl ami aperiur", narrow. Coosa River ,Alabama Leploxis lirata (Smith)33

32

31

30

29

Shell mellium in size (that of adults 10 n1]ll or luore in lel1gth), periphery
smoQth or with one, two or three anglliations or carinae

Shell small (1hat of adults 8 mm 01 less in length), periphelY with a single
angulation or carina (Fig 495). Tellnessee River ilt Muscle Shoals,
Alabama, . Lep/axis rMudalia) minor (Hinkley)

III the White River, Arkansas, and its North Fnrk, in Mis,~ouri; shell typi­
cally covl'-!ed with thick whitish calcblm deposits (Fig, 488) .

Leproxis (MudaliaJ arkan]OISis (Hinkley)

In streams of the Ohio river drainage

Shells of adults small, about 10 mll1 ill length, elongately conic, without
earillae (Fig. 493). Hot Springs, Bath County, Virginia.

Lel!foxis (M!rdaliaJ cwvlQla nkkliniara (Lea)

In streams of the Mississippi river drainage.

Shell with elevaterl spire and dongated b.,-ldy whorl (Figs. 469,470). Cahaba
River and Bllek Creek, Alnbama . Leploxis compacta (Anthony)

IDENTiFICATION KEYS

31(30)

Shell broadly conic, rdatively small (fhar of adults less than 13 runl in length)
(Fig. 474). Black Warrior River, Alabama. . . Leptoxis melanoides (Conrad)

30(28)

29(28) Shdl of adults mediunl, 13 or more mm in length, cOlll1nonly with one or
several carinae (Figs, 489-492). New York to North Carolina ..

.. Leptoxif (Mlidalia) carinara carinara (DruguJere)

28( 10) III streams or the Atlantic drainage

27(25) Shell ovate, relatively large (that of adults more thilll 13 mnl in length) (Fig.
477). Black Warrior River and Valley Creek ,Alabama Leproxis plieaw (Conrad)

26(25) Shdl with depressed spire and subglobose body whorl (Figs. 456,457).
Cahaba giver, Alabama, alld tributaries LeptvxiB ampla (Allthony)

-
18

21

23

20

24

Leproxis cUpeala (Smith)

spiral striae (incised liuesj. CDosa River in
Terrapin Creek, Cheroke~.County, Alabanla .

. Lep/oxisformosa (Lea)!7

22

NORTH AMERICAN FI\ES1:lWATER SNAILS

of opercu!llm smooth, anterior Qr "basill ' margin serrated
473). Coosa River, Alabama Lep((n:is figara (Anthnny)

Carillae high, accentuatBrl

Operc\Jlum loosely pal!cispiral

Rl!]:hl
regularly

Shell ,nrl'accwitlr wir!rJy
Alab;l[uil and GeOlgia,

Shell surL!Cc smooth (f'ig. 468). Cimsa RI\''Bf, Alabalua .

lS( 17)

of olh;rwluUl serrated regularly either on the right or at the antelior

20( 19) Margin of open:ululll relatively slllO{Jtlt, withQllt regtlbr serrations

19( 16) Shell relatively large (that or adults more than 13 mm in length)

Shell rdatively small (that of arlults less than 12 mnt in length) .

244

23(20j

22(21)

24(19\ Shells of adults 8 lUlU or less ill length, with a no!icBable spin; (Fig. 487).
Coosa Riv"J, Alabama Leploxis vittata (Lea)

of adults lOmm or more in leng(lJ, spire greatlydellresseu (Fig. 475).
Rivcr. Alabama Leploxis oeellltoia (Swith)

32(31) Shell relatively large (tha1 or adults 15 mm or wore in length), high-spired,
ovately conic, nearly always without wlor bands and earin<le (Fig. 494).
Kanawha River and tributaries, West Virginia, Leproxis (Ml1daliaJ dilarara (Conrad)

2S( 15) Species confined (0 tlte Callilba River. 26

Shell smalkr (that of adults 10-13 llllll ill !e.ngth), oVlltcly or globosely
conic to sllbglobose, with or without color ballds and carinae 33

Species \:OuHued {(] (he Black Wan-ior H,iver 27 33(32) 5hell ~ubglobose, generally witt! onc to sevelal eillinae, llsually without
color banrls (Figs. 496,497). Ohio River in western Ohio and northem
Kentucky and tributaries LeplOxis (MudaliaJ t/ilineara (Say)

1,. ,''''niata L c1ipeara 1,. foreman! L. ligat'l l,. rilla/a ~..... ,., ."""'."""."".',~
L. ampk/

L (ftfj c, rarinala L. (M.) arkansensis L. {M.)dilalata L. (M.) rri!ill<wra
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Shell sUhglobose, without carinae, with ~piral color band~ (Figs. 498-500).

Upper Tennessee River and tributarie~ . , ... , ... , .... L~ptoxis(Mwia1la) virga/a (Lea)

34(8) Shell mediulIl (except fot one large specie~, L i lha.rla lima), ~rongatetyconic,
subgJobose, ovate, or cylindrical, surface of most ~pecie~ Y.:Ulptured with
obtuse spinos or prominent nodules (one species is smooth and .l.everaJ
nodu(ate species have smooth forms); cotumellar margin of the llperture
thickened, meeting the anterior or "basal" lip with II channel or ~lrong
angle (except for L. obovata and 1. genfclllata pingu!J3S); a catlous-ed
thickening usually occun; on the parietal wall at the posterior end of the
aperture. Genus Uthasia

ShelJ large to small, narrowty or elongately conic, or cylindrical; surface
sm<"oth, C<lrinate, [irate, costate, or occasionatly with nodules; anterior
or basal end of aperture either rounded and smooth or produced into a
short canal; columellar margin of the aperture and posterior pariet:tl wall
without a th.ickening

35

36

FAMILY ACROLOXlDAE

The family Acrolo~idae is mainly a Eurasian one of ancient takes (Baikal and Ohrld), althoUgh one
species, Acroloxu.~ lacustrls (Linnaeus), i~ the common, widespread pond and lake limpet of Europe.
One species occurs in North America, A. coloradensis (Henderson), which has a spotty, probably
rtlic, distributIon. It is knowfl from three 10caJilles in the Rocky Mountain~, anll from a few ponds
and lakes in northern Quebec and eQstem Ontario.

AcroloxU,l' is peculiar for a freshwater limpet becau~ its body has a dexlral organization (Fig.
755a). The common freshwater limpets, members of the Ancylidae, are aJl slni.<Jtral (Fig. 755b).
The consequences of tills right- and left-handedness ciln be s.een in the reduced and very simplified
patelJifonn shells of the two famities. In AcroloxU,l' the apex is inclined to the [efl, and in the Ancy­
lidae it is inclined to the n'ghl,

AcrolOXl<.r colorademu has a mall, depressed shell with a striate, projecting a~x (Fig. 564)_
Shetls which reach 5 mm in length are only about I mm high, The shell surface i~ covered with deli­
cate rlldi~ ~triae and fine, regular growth lines.

~~~<y
35(34) The most prominent ~iral row of nodules or turn-rcles is along the shoulder

of the whorls (Figs. 503-513) Oh.io and Tennessee riven and their tribu--
taries Subgenus Llthu.ria s.s.n

The most prominent spiral row of nodules, tubercles or spines is along or
lIear the medial] periphery of the whorls (Fib'S. 514·520). Ohio and
Tennessee riven and their tributaries; Black and Spring rivers, Arkansas;
Big Black Rivt:r, Missj.'i:3ippi Subgenus Angirrema n

A. colorud~lUIJ F. nurrglli L. pardJojda L. ,IW) kJ.Im.Jrheruu

FAMlLY LYMNAEIDAE

37

Genus Juga78

36(34)

37(36~

A1Jlerior or "basal" end of aperture prolonged into a short canal, producing
an auger-shaped base to the shell (Figs. 521·527, 529-563). Mississippi
river :md Great Lakes drainages, and through the Erie Canal into the basin
of the Hudson River. . . Genus Pfeurocera"H

Anlerior or "basal" end of aperture nOI channeled or allger-1haped .

Eastem in dL'>tribution, east of the Continental Divide, oo;:urting in drainages
of the Mississippi River, the Gulf of Mexico, the Atlantic slo~, the Great
Lu.kes-St. Lawrellce Rive, or Hudson Bay (figs, 328-428,458·460) Genus E/lmian

\'VestenJ in distribution, west of the Continental Divide occurring in the
drainages of the Great B3sln or the Pacific slope (Figs. 448-455, 466,
467)

The Lymnaeidae are world-wide in di~tribut1on, but their greatest diversity is found in lhe north­
em United State.! .md central Canada. Their shelli f3Jlge in &hape from the coiled, needte-like Acella
haldemanl (BJnney) (Fig. 565) to the uncoiled, limpeH!ha~d La!l.x (FIgs. 378-580,633,634) and
Fisllcrola (Fig. 632). Tho!.e with coiled shetls are easily distinguished from the Phy~dae by their
dextral shells (the lone ex~ption in the Lymnaeidae is the :l.inistral Pseudlsidoru producla (Mighels),
which is restricted to Hawau), No lymnaeid~ have planispiral shells, which immediately disttnguiIDes
them from the North American Planorbldae, The patettiform Lancinae, which occur only in the
Pacific drainage region, can be distinguIshed from the Ancylidae by their much targer sile and by
their anterior rather than posterior "$hell apex.

The tentacles of lymnlleidsare broad, nat and triangular, nther than ~ing long, thin and fllamen­
tom as in the Physidae, Planorbidae and Ancylidae. Also, In contrast to the three lattet families, all
Lymnaeidae lack a respiratory ~udobranch.

Identification Key for the Lymnaeidae

2

4

A~x subcentral. Genus Lanx

Shell and apex depressed (Fig. 634). Subgenus Walkerola. Klamath system
in basin of Klamath River, Oregon ",. Laru:: (Walkerola) klamalh~nslJ Hannibal

Apex close to the anterior end (Fig. 632). Cotumbia rinr drainagl.l .
Flshero[a nullalll (Haldeman)

Entire shetl or at least its apex elevated (Fip. 578 ·580,633). Klamath and
Sacramento riven, California; Umpqua river system, Oregon .... , . Subgenus Lan..l: s.s./9

Shell coiled. Common throughout North America. Subfamily Lymnaeinae

Shetl cap-shaped (ancylifonn, limpet-shaped), not coiled. Western North
America, in str-:am systems dnining into the Pacific Ocean. Subfamily
Laneinae44

2( I)

3(2)

E. '- Iivurtn:
p. (5) t'OrpU/tnlum J. :i/icuh;,P. c. filumL. (A) amu!croL. t. gtnlrukra

A I!?:-\ .~~

\ i. 7;ry[--:: . _
( .. 1/ \'16'Ii (~~\ '.'. be<
~~(( ) ' .. \ '~
\~/ .



AMER1CAN FRESHWATER SNAILS

4( 1) Adnlt shell with large, globose body whorl, withont spiral striations (Fig,
594), Widely 'llstrib'l t.ed, but or spotty occurrence .. " .. , Radix auricularia (Linnaen~)

A,ltllt shell with narrow or globose body whorl, but if globose, the shell is
wdl sculptured with minoscopic spiral striations.

- IDENTlFJCATlON KEYS

12(9) Shell spire rather depre%cd,whorls ~houldcrerl (Fig, 621). Lakes in Maine.
... Stagnicola Jtlighelsi (Binney)

Shell ~pire lllOre elongated, whorlsliot ~houlde/ed (Fig. 566), Great Lakes
and St. Lawrence river drainage ar"a and parts of the Canadian Interior
Basin . , ... Bulimnea megnsomil (Say)

Shell thicker, Hot espccially narrow

5(4) Shell atten'late, very
Ontario; north central

almost needle-like (Fig. 565). Southern
States to Vermollt Acella haldemani (Binney)

(;

13(7,8) Adult shell rne,dium to large, ~l1erally more than 13 rnln (hnt o<:easionally
13 mm or less) in length; surface sculptured witit microscopic ~piral stri­
ations; columella 'lsuaUy wilh a well-developed twist or plait (Figs. 595·
631). Wide,ly llistriblltoo in North America Genus Stagnico1a43 79

14

15

[TIle genllS FO$saria eOlltains lhe snJaIl Iy>llnaeids, very few spedmem of which have shells
more ,hall 12 or 13 mm in lellglh, mOSt beiJlg sinaller. The spinll striatiom of the she!}, ehar·
actmis'ic of mOSI olher mernbe~ of the farnily, are absen' or poorly develupetl, The cohl'
mella is mOSI commonly swuoth, without a lwisl or plait.

type :;peeills of F'tmarfu b lhe ]-Jolllrctie (bll' mainly Eurasian) F. truticatllla (Mul.
Gal!xJ Schrank 1803 is anntller oame sometimes used fllr the genus, especillliy in

Europe,lnll lhe type species (Glflba pusllla SchrlUlk) on which the name I:; based is unidenti­
fmble (Pilsbry &. Beqllaen, 1927), Other synonYlils Me SlmpSOllia F.C, Baker 19t1, pre(ll:O·
cuple,l by Simpsonia Roehebrune 1905, and Pst'udogal!xJ F, C. Bakm t913, a replacemen'
name for Simpsunia Baker.

Some 40 sf'ecies or slllJSpecie~ of North AJ1Icnean f()j;sarias have been named, bUt Ihe
majo<i'y of these will pmve 1(J be synonyms. Hubendick (195 i) recognized only three spe­
des ("Lymnat'a" hu[fnutide.', "L " wbemis aml "L." hUlnilJ's), bU, Iha' amount of '1um(l<
ing" seems excessive, A deflllilive delerminalion of Ihe f(maria sjWdes must awail careful
and delailed biol\lgical/morphl)logieal.!eon~hological s,udies,]

Adnlt ,hell small, generally less than 13 mm (but occasionally IIp to 15 or
16 mm) in length; sp,rul sC'llptnre uS'lally absent, very weak when present;
col'lInella generally without a twist or [llait. Genns Fossaria4 I

14(13) Lilteral teeth of the rallnla tricuspitl (i,,,., with three prominent cusps)BO.
Subgenu~ Fossaria s.str.

8

9

13

13

12

10

, thin allf! fragile, with a large, oval apertme and body
sllrface SCUlptured with Jll,croscopic, raise,l, spiral

593), Eastem NQrth Amelita generally.
Pseudosucn'nea columella (Say)

Shell not slIccinifonn, a(lerture mayor may not bc larg" and oval, but if so,
the ~hell is niJl thin and fragile and is not scu1ptnred with microscopic,
rllised, spintl periostracal

Shell smnller, that of ad\1lt~ less than 35 mm ill length

Shcll with a widc!"' expanded, elongately oval to globow body whorl

Shell with a ['elatb'ely wilkr ~pire

6(5'1

7(6) Shelllllrg", tbat or ~litultii mure thall 35 mm in length

8(7) Shell with ,1 relatively nanow body whorl, G~llll,\ Stag/licola, in p<lrt4.1, 79

<jIB) Sildl with ,1 narrow, point(,d spire, Cen'ls Lymnaea40

Shell \)'1t1'l an ample b,U not bro<K! all,t subglobose body whorl (Fig. 591).
'lit f111leh ofCanadll; in the nortlmrn Vilite'l States allll south to
ill the Rocky Mn'llltains . LoVin/lara SfiJ.glta!is appressa Say

i 0('1) Shell rill1nte, i.e" with .1 narmwly open 'nnbllicu~ partially covered by the
!lare of the C()lUlllellar lip (Fig, 5')0). Alaska an,t northwestern Canada .

. , .... , , Lym)lUea tItkae,'lSis Dall

Adnlt shell (with about five Whorls) very small, less than 7 mm in length
571), W'ldely distribute,], absent from eastern Canmla, most of New

and the Gulf and South Atlantic !\tates F05san'a pan-'a (Lell)

Shell inlperforilte

i 1(10) Shell with a large, s'lhglol>ose
nDrt!lern Like B'INn, Wiscnllsill

II

whorl (Fig. 592), Lake
an,l Winnipeg liver d

Lymnaea stagJlalis salle/armaria!' Walker
15(14)

Latenll teeth of the radula bicuspid (i.e" with only two prnrninl:nt cuSpS)8G.
SubgNlns BakerilymmwfI

maln dislingui&hing fealUte of Ihe iiubgenusBakerilymnaca is (Joe blcu~pid lateral teeth
,he mlula, in con(rM' 10 the 'ricuspid lateral teeth of Fossaria sstr. Also, the spedes of

Bakerilymmu'a are mostly mme glObNt and larger, and frequently more glossy. Became of
,heir bicuspid laieral radular teeth, F.e. Baker (1928~) grouped the bakerilymnaeas (as the
subgenUS iVasonia, preoecllpied by Nasolll'a A~lmead 1904) with Slagflii'Ola. However, they
are mme closely allied 10 Fwsaria,j

Adult ~hclllargcr,morc than 8 mm in length

21

16

\()
S mighelsi B, mt'gas"ma S. ('xlii's S. nt'opalusrris

F. parra

R. aun'cularia A. haldemani P ttJl""wlia L. alkaemi.i L. J, afJpf('ssa



.. .. -250 NORl'H AME,RICAN FRESHWATER SNAILS IDENTlF1CATlON KEYS 251

B,x!y whorl e1ollgat(>o\'al; alwrture oval 19

Eastr;-rn North America, fn"rll Nl"">' York to luwa (Fig, 5 72) FrlJsarill tazcwellilllJa (Wolf)

SO\ilhwestcrJl Yllkon aud ~outlwmAlaska (Fig. 583) , , . FllSsalfa truflcatll!a (Mullcr)8t

exigua [Fig. 573J -" . appears qlli!e sepamble from obm$"a. The spire is usu:illy IUllg
and the whorls fially rounded. the body whorl more 01 less compressed; the JlJostnoteworthy
feature appean tu be tlie very de~p sutJJle, which is almost clJ<Illnelled ill some specimens,
causing the whorls to be turban4UJ.ped. TIlis feature Is present m the majorily of the speci·
mens examined. The ap~rtlJ!c is als\J more regularly oVale thall i(J IIblUssa, arid t!J~ inHer lip
i~ peculiarly flattened near the Illlibilkal ngion, giving rise to a pseudoplait. Some specimens
resemhle modicella nntica, bIll in thaI race the spire is acutely conicaL the whorls regularly
increase in siz~, the body whorl i~ nDt colllpres'~ed iH th~ middle, and lhe aperNre is ro(lndly
oVale, whil~ in exigwr lhe spire is broadly turreted, lile whorls are more or less Jtisproporthm·
ate ill size and llJe hUuy whorl is very cylindrical."

Irwdicella [Fig. 574J ." dosely related to the Ilwlli/is of lhe soutlleastem part of the
Uniled States, differing in its narrower ~Iell and longer aperture, and mOle or less imp,essed
inner lip wllere it joins the parielal wall. . Obm,<sa is larger lUld 1II0re elougated and the
inner lip i, nolably compre.sed and be,nt inward al its jU!lUion willr the parietal wall."

{!<'rlimiliae [Fig. 576J " . differs froln typkw ObnJ.l,la in beillg more slender, wit.'> a
longer, nl01e tllrreted spire, deeper SUI IlleS and a m(Jle uval aperture. The b011y whorl is
more eyHn'lrkal than in llif typical fOnll lobrussal."

ruytica [Fig, 577) " . appears to be a modJficalion of the Ili\ldicdla type of shel1,
ellaracteriled principally hy ilS long, very acute spire and ovat~ aperture. Its l\!ng, pointed
,pire will di.~tinguish it from <Illy forlll of modicella. It is liable to he conf'-lunded with fonus
of exigua, but in thaI speeies the apertme is lungel and narrower and indirwd 10 bf squari~h,

while ill nutica it is more aClllely rounded at tile eXlremities, TIle spire in lUSt1ca is longer
and more aCllle tlillli ill exigua, the ~pire wllDrls beillg less inflated. Half-grown specimens of
obm,lsa are similar III gellerai fOnll, bUl differ in lhe foml of the ap<3rlure, which is longer and
narr(Jwer and fonns a dislincl shoulder at the junctian (lfthe ollter lip with the body wllorl,
while in n.stica this part of lhe lip ls graceflilly curved. nl~ apef(ure Is wmetimea almo~l

lOlllJd aud tile spire varies mu~h in heighl. Rll.lticil is evidently mme Hearly rel3te,l ((l modi·
cella thm tn \:\blUSSil alld may be considared 3 variety of the fonllfr-"J

18

17

20

thanand generally narrow, its le,tgth noticeably
Nurthem, from New Y(.rk to Michigan
and southt'l"ll Alaska

globl\!<lr; aperturt' subcircular (cyclostonroid) (Fig.
to Mkhigall . Fussaria cydostoma (Walker)

Body whfJl'1
567). New

Sllell spin~ bruad tu llarrOW, but in shells with narrow spires, Ihe spin:'
IS 1l011l1uch greater than the aperture length

Slldl g<;n\~rally rdalivclY tllin, blll it rna}' be solid; spire elongate: whorls
not slJouhJered, or wilh 0111y weak or moderale sllOulders; outt'r apertural
lip rUl!nded, somt'times compressed, hut not l1atlclled .

Shell thickened, commonly whitish; spire generally obtuse, bul it may be
elongated; whorl.": USlJally strongly shoulde,red, especially at the aperture

olltcr aperturallip l1allened. IlJhabitanl of norlhern cold-water lakes
streams (Fig. 568) ,. FO.lsarfagalhilllO ($ay)

19(181

18(17)

17(1 (j)

16(15)

24

23

22

to
m'y

Adult shell larger, nearly always more than 10 nun in lenglh, generally 11­
13 mm (occasionally up 10 15 or 16 rmn). Alabama west to llorthem
Mexico and sonthem Caltfornia, north to southern Canada from British
Columbia to Saskatchewall (Figs. 584·586)

Shell ovate to conic, umbilicus relatively large to practically imperforate

FOJ.laria f13akerilymrlae(1) bulimvideJ group

Shell globose, subglobose, ovale 01' cOllic, hom, pale yellowish,
dark braWll or pearl gray in color, generally moderately glossy.
be dull

23(22) Adtdl shell (wilh ;'Ibove fwe whorls) moderalely small to very small, less
th,m 10 ll\m in length .

22(21) Shell globose, thin and fragile, whorls rapidly expallding, producing a very
small spire and an obese body whorl: 11mbilicus small to perforate (Fig.
589). SOlloma COUllty, Cafifomia .. , . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. , ,

Fossillia fBakcn'lymnaea) JOI!OmaCnSls (Hemphill (ill Pibbry & Feni"s) 1906)82

21( 14) Shell ovate, dark amber ill color, very highly polished. Southwestem
Alaska .. Fossaria fBakerilymnaea) l.('rpollta (Dan)

incre,lsing in si7,e, tennill:lting in a lumid, ovatc body
whorls evel\ly ,xJnvex: spire broad: aperture uvak. Eastern alld

5(9) Fussoria humili" (Say)

[Slldls ,Jf Hl~ ['(lssan'a (1/:"-1/,lSa gn'up ue rath~r wriable, and abou< 15 fomlS lIave becll de­
scribed a, "Ilew" spedes. However, tllere are Ilrobably only sev~ral ~recies in this group, and
Ule,e an: 'JOt defined by cunslantly different mdl ch3racten, Names that arc ill common

11 addilion to ollms$l1, arf exigua L;Ja, m(micella Say, pen"n.~ulae Walker an,l ruttica Lea,
Baker (l918c) dlar3CleriLed these foml~ a. follows'

IIbro.l,la [Fiff" 570, 575] " one of lhe most widely dhlrilmted .. [and] .. mOSl
nriable, or [jle AilNriWl Lymnae~o. Typicilly, obmssa ]lIaY be known by 'Its pcmted

ssed body whorl aiid elongated and shouldered Jperture, which is aho strongly
:ll1<erior en,,; the inner lip is appressed to lile body whorl a!J()ut tlle middle of

Ille ilperture. The ~hape (lr tlle shell, of the apenure and 01' lh~ inner lip is quit~ differem
frem m(1-d;cdla, rhe "hell being larger and more elongated, the last wllorl nOl so conv~x: tile

is 10!l~~r and Harr(lwer and mu~h more efill~e. b.esides (onHing a distill<:l shOUlder at
the body wh'Jrl: the ilUter lip is mor~ ctlnJprcwcd ill lhe middle where il
""wI. III shells of the ,ame sile, modkelia hao five whorls, while obrussa

four ",jIm],; in f,)= lh~ Yf1\lJlg obmssa ~(lmewhat allproach m(;-dice/la. The ,hell is, t)'pi.
~~lly, milch larger lhan modkdla, pana and the other member> uf tlw hwnili, grollp."

Whurl, regldady or ilWllllarly illCfeJsing in size, teonilJating in an elongale­
ovate, ,ornetilllt's narnlW body whorl; whmls convex 10 fbttellc.d; spire
broad to lJurrow; Jllertllre, e!ollgale-oval. Widely distributed in North
America, h1u,.bsellt [r(.JI1l the sOlllheastem United States (Figs. 570,573-
577) FUSJaria IIbrllSSa (Say) group

20(171

)
F. {B.} sonl)lI1aeNisF nnticaF. peninsulai'F modiceilaF, exigwlF ohnma

At~A~.J\~/():'~/I~\ f(."'1 ...((
~ \.. "~I I~ '\ '.
'J .

F t)'dmt(1ma F nuncarula F hurmlis
r tlluwc/lianilF galb\lIla
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PhyseIln
globosa

Ph.v.'dllJ (C.l
i. integm

Phy"e/I.I1
g. gyn"fIIl

FAM1LY PHYSlDAE

Pilysa
~hiflnen'

F iB.jdaJIi

ldentinultion Key for the Pltysidae8 :<

F (8) cul;PlISis

Shell dark brown. Found sporadically iu Washington, California., Montlm~,
Utah, Nevada alld Arizona. .

.. Fussaria (BllkeTilymnucu) bulimoides fOl'm perplexli (F. C. Baker)84

The Physidae ate mainly a New World family, with only a few spede~ occurring in Eurasia and
Africa. III Nortl1 America, the physids are readily recogllized by a combination of several characte,rs.
Their lack of an operclllUl'll di.stillguishes them from all of the Prosobrallchht. Their high-spired shell
separntes thelll from the Planol'bidae and Ancylitfae, alld their sillistral (left coiled) shell marks them
as being differcnl from the Lymuacldae.

III N~rth America, the Physidae arc the most abundant and wide-spreal.t of the freshwater gastro­
pods. They may be fOllnd in all type, of habitats, and some species seem to be the most resistant to
pollll/inn of all the freshwater mollnsks. In addition 10 being highly adaptable, the physids l1ave
undergone considerable diversification, mudl of which is not clearly exhibited in their shells. Many
f)f the species are not easy to identify on shell characters altlllc.

AJlIlt ~heil mnderalely small, 7 to 9 mm itt length (Fig. 587). Sotltltem
Uniterl State~ from Florida to Texas .... Fossaria (Bakaifymnaea) Clrbl.'nsis (Pfeiffer)

2.1(24) Shell pale brown. Smlthcnr Manitnba alld sollthcfll Albt~rta, we~tem

region of the Great Lakes system, upper Mississippi. dr~inllge, and ~olltlt

in the Rocky MOlmtains to Arizona (Fig. 588) .
Fossaria (Bukcr(/ymiluea) dulli (I . C. Baker)

-

more ""nte
lll'u[i·
Bakel,

!ll!>le
dberta ~

tion, and smooth,
l'ockerdli

i~.n whorl,
t!ral of the
difTel~ f'Oln L.
L wI",m.l10IS!s

dx:kerdfi, hut differs
nal7!1\-WY wnbf!iCH.<,
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24(23) Adll!t s!rel! (with ,dimlt five IVhorl~) vcry sIllall, le3slhull 6 mIll in length, 25 Mantle edge digitate (with finger-like prOjeCtiOllS)

Mantle edge WithOllt digitatlous; lllantle edge lllay or may not be ~erraletl

2

3

Digitation~ neWr ollly Oll the parietal side of the mantle (Figs. 581,582,
638-698). Widely distrillllted and CHmmon throughout Nortl1 Ameriea _..... ,

Genus PhysellaS5

2(1)

3(1)

Digitatious oCC\lr OIl both Sill!.". of the mantle; tip of shell spire rounded
635-(37). Canada aud northern United Stales,

Mantle e(lge smootlt; malltle does uot extelld beyoud the edge ol"the shell
aperturallip

Genus Phy~a85

F (8./ h,liimuilies F fl!) c'oderdh F. ,'8.,! redwlla Malltle
lip,

serrated a!Id extending beyond the edge of the shell apertllral
overlappiug the shell. Textls. Genus SienophYM47 4
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lim to clJestnut
(02). Texas.

Stenophysa maugerhrc (Gray)

rnarmorata (Guilding)

Shell crepidulafqnn 'm shape, i.e.) limpet-like with a small coJ at the', apex
(Fig. 749), Coosa River, Alabama . Amphig;w alabamensfs Pil.>!)ry

Shell planorboid. GenUs IVeoplanorhis61 , 87

8

4

4(3)

Shelllargt~r, that of adults mote than 2 mlll in diameter,

3(2) Shell mintlte, that of adults 2 mm or les~ in diameter. Coosa River,
Alabama.

elongata (Say)M

or dark tan
Texas .
~ophys(

splre

Shea rdatively large, up to 30 111111 or nlOre ill
brown in colol, opaque, c.ollllllonly variegated

5(3)

41'3) Shell relatively small, less than 16 mm in length, hom to
ill color, usnally translucent, seldGm vam',gated (Fig.

7

6

Shell spIrallY ~triate, periphery carInate (Fig, 750). Coosa Rjver, Alabama -
Neoplannrbis tantillus Pilsbry

Shdl without spIral striae, periphet)' rounded (Fig. (53). Coosa River,
Alabama ,Neoplanorhis smithi Walker

Shell periphery carinate, Ilmbilicus narrow (Fig. 752). Coosa River,
Alabama. Neoplanvrbis carinatus Walker

Shell periphery obtusely angled, umbilicus wider (Fig. 754). Coosa River,
Alabama. Neoplallorbis umbilicarus Walker

Shdl perforate, columella smooth

7(5)

6(5)

5(4) Shell unlbilicate, columella dentate

G. (A.}crism

zionis (Pilsbry)
698).

P (P) n'{!nis

X\,~,( Y\ ~..••.... liL .. ,.
\~..c.A· /\ii,\ •'•.' '..

A. dO'lgara5. m(mnOnlfG S, "'"ug"ria£

Shell ~u!)globosc globillar; shell sl1fface dnll; spire
Utah

FAM1LY PLANORHlDAE

8(3) aperllJre or body
9

Such dex-

of the blood

J2

11

10

22

whorls;
710).

body whorl moderately high: inside apertme or body whorl
or lamellae. Gellus Planvrbl11a, in part

Shell not extremely Battened; with fewer, more rapidly
sculptored witlJ numerous, low lirae. SJlbgellus Antillorbis.
So,ithern Arizona and $On them Texas ..

Shell extremely flattened', multi-whorled; \VithOllt spiral ridges (lirae).
Sllbgenm }"(,ssulorbis

Shelll1attened, but IlOt extremely so; nut multi"whorled; without spiral
ridges (lirae)

Drepanotrema fAn/illarhis) aell,ginosum (Marelet)

Shell either extremely flattellcd and molti-whorled or with llumerous, low,
dose-set spiral ridges (l'Jrne). Florida, Texas and s-outhern Arizona. Genns
DrepaJlotrcmu

Shell
with

9(8)

10(9)

"ps\;ndoJfxtral" or "ultrasinistral"
Ie left side of the animal, near the pnedmo·
Thc psendobraneh aid~ the mantle Cllvity in

l'he 1'lanmb!dae in N()1'th America rangl' in size from minille to relatively large (i.e., fronl about
mill ill (tiameter to over 30 mnil, btlt witil few exceptiolls their shells lire all discoidal, I.e., called

III (Ine Tile animals are all sinl.<:tnl, i.e" coilo(j to the left or in a counter-elock,vi'>l~ manner
and Te~pinllory, excretory ~lnd reproducti"e systems terminating on the left side (Fig. 703),
However, dlells do !lot ;!lways appeal' to be sinistral: tl,ose of many spede~ seem tv be dextral
fiJi:, h; !J~,,'a'Jse Sllt'h sllells tip to thc left siJe ill life alld the type of aperturalmargin which
ill "'Jeh caset j" correspondingly slanted. ln shells tivped to the left ill stich 11 fashion, the
lidt side) is the spiry side and the til-mer side
IlaJ<lppearil1g

r\ ,"ec,owlJr;,'
,tOIlI(' alld in
I'cspintJGIl

A ~;trikillg charactel'isti .... of
ur hue1Tloiymph is har"T!l(Jglobin
:n;lSked \lY mdJllin piglilcnls of the
!t;c1. (Tilt' gentlS DI'~pnl'(()tl'cma apparently . .

Tile I'1all'Jrbidac apl)ear to be d,)scly rel;lted to the Ancylid;ie, and somc autl'lOrs {c.g., Staroboga­
((IV, .19'?O) );;p,'(, «(imbiJleJl till; tW() as II single family

llkntiTIcation Key fOT the PI;mol'bitlae

2.(1) 311ell cost~lh' (FIg. iDn). Canada and llorthern United States
GyraullJ.l fArmiger) crista (Linnaeus) N. smith!

(-'~)
~

23
Shell I.ugcl', that of <ldllltS more than 8 mm and np to or more thall 30 lum

in diameler

Sheil ~llInll, th;lt af adults less thim 8 mm in dianwter

Shellnill cnstatc 3 A, alabamellsis N. /anlfill<s D. fA,) aeruginosam
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11(101 Shell periphery ~trongly keded (Fig. 711). Florida, Texas,
DrepmlOttema (l'osJlIfor!lis) kennl1toides (tl'Orbigny)

18( 17) Westem in distlibution. Alaska south 10 Alberta and southern Califomia
(Figs. 722, 723) Mmetlls {ipcrnl1aris (Gould)5 i.

Shell pni]lhlOf)' mUDded Of nbtuscly angular (Fig. 715). Southern Texas.
J)repUIII.ltremll (Fossu!orbis) cimex (Maricand)

FOllnd east of the Rocky Mountains 19

12(9) SprfC pit (Oll lert sille nfshell) Sh;lllow and wide 13
19( 18) Relative height of bodr whorl rapidly increasing toward the aperture (Fig.

725). Ohio, Alabama. . McnelliS (Micromencllls) brogniartianlJ.s (Lea)S), 54, 55

Sllire pit rl)n lert side of shell) relatively deep and naITOW 17 Relative heighl of body whorl nearly equal from Due side to the, oHler (Fig.
746). Widely distributed in North America .... P/"(Il1ll?netilS exacuous (Say)

of horly whvrl relatively rapidly increasing toward tiw aperture
727). lllillois, Missouri and ArkamJS . , .. . .

Mcnelus (M!~'r()mclI('llI.f)l'ampsoni (Sampwn)SJ, S4, 55

Relalive height of body whorl nearly equal from one side to the other

13(12)

Ikight of body whorl nearly e'11101l [rOln one 1ide to the (Ither Genus
Gyraufus 14

lO( 17) Relative height of body whorl
724, 726). Widely distributed

incrensing toward the aperture (Figs.
castem United States, , . , , , .

Men{'(us (Micromcnellls) dilatatus (Gould)S3, S4, 55

21

14{ 1J) Adult shells 4 to 7 mm i1'1 diameter, v;jnablc, with the body whorl not
('1.'fllly rounded 01' with a peri~lheral ked or with <l hirslltG pe110stracum
or a malkated surface <)f with any combination of these leatures. BE

Subgenus Gyraulus s.s_ (Fig. 705), Canad,1 3)1d nt<rthem United States
rnun Maine ((I Virginia and west ro Idaho Gyralilus def1cctus (Say)

Adult shells 3 to 5 fIlm in dialllcte,r,
rounded or with lIpper lateral surl'ncc
('raj keel or 11 hirsnte periostraeulll OJ
Torqi(:'"

with the b<)dy whorl evenly
t1attencd; without H periph­

surfHce S8 Subgenus
15

21 (20) Periphery of body whorl more or less angular or subangular (Figs, 722, 723).
Alaska south to Alberta and southcm Califomia MelletLis opfrcularis (Gould)

Periphery of body whorl rounded (Fig. 747). Widely distributed in Canada,
tlw westem United State,s, and east to Oklahoma, Ohio a11d New York .. , .....

PrOlnenetus umbilicate/lus (Cnckerell)ss, 59

22(8) Lamellae in last whorl promillent but not especiQlly large; lower palatal
latnella relatively short and straight or only slightly curved (Figs. 741, 742).
Widely distributed in eastem North America , .. PIGllOrbula armigera urmigera (Say)

5(14) Shell relJtively high (Fig '/08), Canada, North Dakota ~ud Wiscomiu.
Gyraulw (Torqui,r) homeY/Iis F.C Bak.cr48

Shell relatively Hatteucd III

Lamellae in last whorl
nently curved (Figs

large: lower palatallall'lclla long, promi·
Alabama and Florida. " , , .

Planurbula armig,'ra wheatleyi (Lea)s7

1(115) Shell whitish (II' yell<lwish, sC1I1Hransparent, cntrrely !.Jr Ilcnrly planispiral,
almost tbe same from both sides, Characteri.stic of aquatic
lat arc subject w periodic drying38 (Fig, 707t Canada and

Ilorthcm United State~, south in the RockY' Mountains to N{'w Mexico.
- Gyraufll,5 fTorqllis) cirCIImstrilltJlS (Try'Oll)

23(1) Shell thin, often rather fragik, body whorl relatively depressed.

Shell thicker, usually rather solid, body whorl mayor may not be relatively
depressed, often high

24(23) Sonthem in distribution (Florida to Tcxas and Ariwlla). GenusBiomphalaria

24

26

25
Shell hrownish, translllcent tnIt not trallsparcnt, not planispiral but with

1]1ic,11and umbilical il.SPU:ts dearly different, Characteristic of pennJnent
and (occasionally) h~lllporary aquatic habitatsB8 (Feg. 709). 'Videly dis-
tributed tllmugho(!t Nurth America GYWl1ltu (Torqllls) pal'lJus (Say)

Distribution northem and in the w{',stern mountains (Canada and North
Dakota, south to New Mexico in the Rocky Mountains) (Fig. 745),

Planorbula campestris (Dawsou)

17(12) Shell witb carinate pcriphel"}' 18
25(24) Shdl medium in size, that of adult.~ with five or more whorls larger than

15 mm in diameter (Fig. 712), Florida BiompfJalaria glabrata (Say)

M. operculan'j P a. wheaIley;

P "mbilieate/lllj
M. (M.) hrogniartfl1l1liS

4~~
~~;;~ B. hUl'anenris

P. (X<1('lKl11S P. ('ampcstris B. glaoratlJ
Q

Shell Slnall, that of adults with five or lnore whorls less than 1Omm in diam-
eter (Fig, 713). Florida to Texas and Ariznna Binmpha!un'a hlIViYlen~is (Pfeiffer)

20

G. (T) parl'usG, ('r} cirnmlS;n'aIUlG defler-nlSD. ,IF) cimo

D. (F,; kamaUJlib:!

Shell wi th nl1l:1dcd, sllbungular or angular periphery



.. -258 NORTH AMER1CAN FRESHWATER SNA1LS IDENTIFICATION KEYS 259

26(23) whorl containing lmlldb.e or "teeth" (Figs. 741,742). Widely dis-
in casten, North Ameri-ca Planorbula amrigera amligera (Say)

33(30) WIdely distributed and
Nevada, Oregon and

variable (Figs. 720, 721). California, ldaho,
....... ffelisolltl1 (Carimjex) newberryi rJrwberryi (Lea)5t

Body whorl without lamellae or "teeth" 27 Restricted to either Jackson Lake, Wyoming, lJf Engle Lake, California. 34

til 13.5 mm in diameter), white or hom in
Lake, California.
...... Helisoma (Carinirex) newberry! occidental,., Hanna

Body whorl at shell aperture straight, uot campanruate 38

Body whorl at shell opert\lre campanulu te, (flared). Subgenus Planorbdla s.s.56, 89 36

Shell larger (that of adults
color (Figs. 718, 719)

She.!1 smaller (that of adults less than 11 mm in diameter), buff or tan in
color (Figs. 716, 717). Jackson Lake, Wyoming.,

(CaJ'inifex) newocrryi iar:ksonense Henderson

35(29)

34(33)

29

28

75

oftell Dlany whorl~, that do not incn,;lse espe­
whnrillot disproportionately large

or sub:lngular arouud the hasal coIUJ'1[~llar area (Fig. 748).
in California and Oregon Forticrjex (Pampholyx) effusa (Lea)

slloangular aWllnd the ClJllcaVe cnluPleliar area ~

. Vortici!ex (l'al'apholyx) solida (Dall)61

Shell witlr llJore than a
cially rapidly in size;

\V'horlm'!t
Rivers awl

Shell witll few, rapidly increasing whorls; hody wlIorl disproportionately
brge, Genus Vorticij{:x, subgenusParaph(llyx ~o Westen! in distribution,

27(26)

28(27)

29(27) Shell ,pire (left side)
depressinn; spire side

inverted, with a more or Ie,s Jeep conical
whorl with or wlthout ;:I strong keel. Genus

30

36(35) Shell ,pire (left side) conically raised above body whorl (Fig, 729). Howe
Lake, Michigan. Planorbella mrdtfpolv!s (Case)

37(36) Shell spire (left side) slightly inveried, flat or very slightly raised above the
body whorl (Fig. 728). Widely distributed in northern United States and
Canada PlaT/aTbella rampanulata campanlliata (Say)

with a shallow depression, no
_ " .... , whorl); spire side or body

Planoroella

30(29) Sbell concave (In hoUr siIle,. Subgenus Helfsoma s.s.

35

31

Shell spire (left side) either slightly inverted, flat or obtusely raised above
body whorl . 37

Shell l'.()l'l'.a\'r~ on the left side, convex Oll the right side. W,~stern in distri.
butioll, Subgellus Can'nilex 33

Shell spire (left side) obtusely raised above body whorL NorLltwestem
Ontario. . Planorbella campanulata collinsi (F.C. Baker)

} I(3()) SlId Ismaller, le$$ than 7 nUll in diameter, lllnhilical
two chestnut·brown spiral bands holi/ted localities in
alld Louisiana . Hc/fsorna eucosrniuf/J (Bartsch)50

38f35) Shell surfact~ usually dull, llsually rough ill texture, with raised transverse
tlIread~like striae. Widely distributcd iu North America. Subgenus
Picrosoma90 39

Sbell
side

adlllts nrore than 7 nun in dialllet(.'l', umbilical (basal, right)
spiral color (lands 32

Shell surface usually glossy,
thread-likc striae (Figs. 738-740).

smooth, without raised transverse
Subgcllus Semil1o/fna91 48

;2(31) Shcllwith basal (right) carilla variolls.l}' developed, but llot close to the
Sl10ulllcr: transverse sculpture moderate to fille (Fig. 714). Widely
distributed ill most or North America Helisoma I1nc::epJ anCl'ps G\.knke)5D

39(38) Species of westem Norlh America

Species of central and eastern North America

40

42

Shell wi';h brsal (right) cariJJ11 very accentuated m(j at Dr close to the lower
basal peripheral <lnglp; transverse sculpture coarse. Lake Superior i\nd
Albany, Attawapiskat ;11\d Willnipeg river systems, Ontario.

Hdisoma ancrps rovalellSf (Walker)50

40(39) Shell srJlall, s~~cin1ens with four whorls abotlt 10 mm in major diameter.
Sl!utheastern Oregon and llorthwestenl Utah .

PlaT/oruel/a (Piero.'it}ma) orego!lcnsis (Tryon)

Shell larger, adults 15-30 lllllt in nlaJOt dianleter 41 93

P. c. mmpllfllrl.a.taP. 1/ll<lti~olvisH. tC; n. r:ewbenyiH <1. allcepsv iF) I'ffllSilF 11. Ilrtl1ljrera
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41(40) Gre_ntest height of adults exceeding 12 nlm; greatest width of shell less

than twice the greate&t height (Figs. 730, 733), Widely distributed in
westem North America .,. Planorbella (Pierosoma) ammon (Gould) group'll

Greatest height of ad111ts 10·12 min' greatest width of shell genentlly more
than twice the greatest hcight (Fig. 734). Widely distrib11tetl in western
North Auwrica ... Plo.norh('/la (Pierosofna) tn'volvis .l'ubcrcnata (Carpenter)93

42(39) Carillae or strong angulatiOIiS present on the outer edges of both the rigM
(umbilical) and len (spire) side of the body whorl of the shell .

Carinae absent, althollgh a rather strong angulation may be pre$(~nt on the
IIpper slirface of the body whorl of the spire

43

4(,

48(38)

lnverted portion or shell spire narrower, generally not smooth-sided or
bowl-like (Figs. 734, 736). Founo throughout North America, .. , .

... Planorbe/la (Pierosoma) Irivolvis (Say)9'3· 97

Shell either planate, with an inverted spire, or physoid, i.e" with an everted,
raised spire; physoid individuals Wider, usually Illore widely 1Illibilieate
al1d generally with the anterior aperture nwrg(n pr<ltmding more than the
posterior shell margill (when viewed from the spire end) (Figs. 738, 739,
785). Northem to sOJlthern Florida. PIOllOrbella (Seminolilla) dury! (Wetherby)98

Sllell physoid only, narrower, u~ually more narrowly umbilicate and
gellerally with the posterior apertllre margin protruding more than the
anterior shell margin (when viewed fronl the spire end) (Figs, 740, 785).
Southern Florida PlmlOrbel/a (Seminolifw) scalaris (Jay)

44(43) Carinae cord-like, strong and acutely angled: body whorl flat or concave
al>axially. Northern Minllesota .

P)anorbella (Pierosoma) corpldnlta vermiliOJJl:nsfs (Fe. Baker)g4

Shells smaller, those of ad lilts less thall 18 111m in greatest diameter; spire flat.
not inverted or slinken into 11 bowl-like depression (Fig. 737). Michigan,
northerll lllinois and Wisconsin . Plo,nor/!e/la (PierosofIJa) truncata (Miles)

p. (S.) sea/aTis

(j)
45

44
those of adnlts fIIore than 18 nlln in greatest d illl1leter; spire
or sunken into 11 bowl·like depression

Clril1ae not ('ord-like

43(42) Shells
Illay be

P. (P.) trillo/vis P. (S.}duryi

45(44) Upper sllrface of shell almost entirely flat; maxinwm height at aperture
14 mm or more; ratio of greate,r height to greater diameter more than
0.<5 in nI(lJIY specimens. Headwaters of Rainy River system, western
Ontario. Planorbella (PferOWlrIo) (:orpulcnta whit<!ovcsi (Fe. Baker)94

FAMILY ANCYLfDAE

The Ancylidae are another of the gastropod families with a world-wide distribution, In North
America, they all have small cap"shaped (patellifonn, ancylifonn, limpet-shaped) shells i.n which the
[lpiees are on the right side, or tilted toward the right (Fig. 755b). Among freshwater linlpet., such
a shell lias been derived from ancestors with sinistrally eoiled sllells, and 'm the Ancylidae the arrange­
ment of the body morphology is always sinistral, I.e., tlie "gin" (pseudobranch), and the pulmonary,
reproductive and excretory openings are all on the animal's left sid e. The two other North Ameri·
can freshwater snail families with members having patelliform she,lls, the Acroloxidae and the Lym­
naeidae (Laneinae), are dextral in organization.

The Ancylidae seem to be closely related to the Planorbidae, but they differ from the latter itl
one eonspicuous way' all ancylids have haemocyanin as their blood pigment Jather than haemo­
globin (which gives the planorhids theiJ red body color). Withfn the Aneylidae, tile North American
gell\ls Rhodaemeo. is most closely related to the Eurasian and North Africall genus Ancyllls,

Amollg the ancylid sllbfamilles, the Ferrissinae have the widest distributioll, botIl naturally and
artirici'llly. Pond species seem to be easily transported through human activities; riverine t;pecies
are less tolerant.

47 93

oj shell spire r,~lal1vely wide. concavely slllooth·"ided and
(Fig 731). Canadian lnterior Basin 111ld I)mthern United States

fronl Massr",;JlIlsetts we_stto Minnesota Plo.l'J.()rbe!!a (Pit:rnsoma) pilsbryi (Fe Baker)%

Body whorl higher than penultimate whorl, causing spire to be sunken;
maximUin height at apcrtme less than 14 mm; ratio or greater height to
greater diameter less than 0.75 Western Ontario, MiJlnesota and Manitoba ..

PI(JlIvr);el!a (Pier()soffla) eorpulenlo. corpillenta (Say)9.~

Shell more CQrnIlrcs~e(I, less than 16 nlln in height; sllrface dllll, growth
lines prun01111ced

Shell heightllp to 24 mm or more; S\lrface glossy, gl'Owth lines fine (Fig.
7}1), Lower Cape Fear River, North Carolina.

Plo.llorbeHa (Pierosoma) magnifica (Pilsbry)

46(42)

47(4(i)

l' (P) (. su!Jcrenara

ldentiflcation Key for the Ancylidae99

Shell elevated, apex in nlidline, tinged with pink or red inside and out,
radially striate, with a notch-shaped depressiun evident in unworn speci­
mells. Aperturallip broad and flat. Radular teeth in rows abollt 30
111icrons apart, with prominent inner cusps (Fig. 786)101, Penis simple,
without a flagellunl. ln rivers in Ille southeastern states. Genus Rh()daemea

Shell elevated or depressed, apex ill midline or to the right, the salllC color
as the rest of the shell, fillely radially striate or smooth. Aperturallip
arched or Hat, broauor nilrrow. Radular teethin rows about 6·10microns
apart, withont prominent inner CllSpS (Fig. 786) lill. Penis with or with­
OJlt a flagellllln. Widely distributed in IUllnlJlg or standing water.

2

4
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2(1} She]] mOre or less ribbed with strong radiating lilIes extending from the

ape:< to tlre apertnrallip (Figs. 757, 759) . Rh\ldanrtta jllosa (Conrad)

Shell SItIO!1tlt, Dr ne~lfly S\l

3(2) Shell moderately ekvate\!, apex \l:lUally conspicuous in ohler specimen~.

Posterior ~lqpe straight or slightly cllncave: anterior slrJpe straight or
slightly cnnvex (Figs. 758,760) . Rhodacm(a hinkleyi (Walker)

u'iually eroded in older apecimens. Po~terior

convex, anterior slope clearly e(l!IVCX (Fig.
Rhodacmea rlatior (Authony)

8(7) Shell depressed or moderately elevated, less than 4 rnm !OHg, rdre]yexceeding
.:1,5 nnn, with or without a shelf-likeseptIlIlI aeTaS:l the posterior part of the
aperture, When non-:septate, the. aperture is distinctly oval, wider anteriorly.
When septate, the shell is evenly elliptical. Secondary growth may be
present (Figs. 764, 765). Widely distributetlln eastern United States in
ditches and otllef small bodies of standing water, often temporary, and
usually stagnant Ferrissia fragilis (Tryon)

Shell to 6 mm long, llsually de,pressed; aperture dearly oval, wider anteriorly,
septnnl never present. ApeX subaellte, often far in the right posterior
quadrant. Anterior and left slopes convex, posterior and right slopes con­
cave (Fig, 768). Widely distributed, reported from Arkamas, Michigan
and southern Califonria on vegetation and debris in ponds.

, , . , Ferr[ssia walkeri (Pilsbry & Ferriss)

'H I) SlrellllSlliLliv ekvated. bIlt variable. Apux with fine radial striae, 0ften
"l3 narrow to broadly ovate, entirely
septulll closing the llosterior part.

Penis with a flagelhrm, Widelv \iistribnted
in stream, and st;mding water Genns Ferrissia .

9(4) Apex subacute, distinctly eccentric, to the right of the midline (Figs, 762,
769). Penis with a long glandular DageIlum terminating in a bulbous tip;
preputium without pigment. Tentacles colorless, In southern Florida,
and perhaps Texas, in canals, etc. flebetancylus \'xcentricus (Morelet')

Ilepressed. Apex smooth, with nn trace of radial striae.
ate tu Sllbcin:nl;lr, always open. Penis with or without a

the lower of which is elaborately
e;1stern ~tatcs .~Ild south 9

Apex very obtuse, almost in the midline of the shell. Penis without a
flagellum; preputium necked with pigment spoh. Tentacles with a
central core of black pigment. Priudpally east of the Mississippi in ponds
and river backwaters; occasionally in streams in south-central states.
Gen\l~ Lael'llpex 10

Shell SUbcircular, smooth, often encrusted with dark In;tterial (Fig. 770).
In slowly Dowing streams, south~central and eastenr states,

.. Laerapex diaphanus (Haldeman)

10(9) Shell ovate, smooth or with fine raised riblets usually 011 the anterior
slope (Figs, 163, 771). Widcly distributed in eastern North America
in still water on submerged vegetation or debris, typically in the hlek-
water areas of rivers or in lakes, LaevapcX fuseus (Adams)

(,

depressed, often a glossy nil-braWl! color.
in the right posteriorquadrilnt
In .~treanrs in southern Alabama.

. , , .. Ferdssia mmeilr' Walker

SIIdl nDt as abtlVC, Ilsl.lally lfI\lft~ elevlded, color variable from straw-yell~lw

to dark gray. Apex llrominent to obtuse, in the midline Dr to the right.
Length from 2 to 10 mm. Widely distributed ill various habitats.

5(4)

6(5) Shell I'obu:\l, tl} 7 liIm liang, elevated, aperhnc ellipticaL Ape,x in midline
or slightly to the light; anterior slope convex, posterier Slope gently con·

later;ll Blopes appI'o:<imntely straight, Caleareo1.ts material often
insiJe the shell (Figs. 761,767). Many populations arc smaller,

those west of the Rocky Mountains Widely dhtrihntcd in
hr rivers amI stream~ Ftrril'.\ia rflv/arh (Say)

!l. t'xcenrril'liSF. walker(F fragih.l
(Baldemarr)

Shell nn!!lS abnve: habitat in ~tanrling tVater

7(fi) S!Jellll\rge. elevated, very IlafroW, length to 9 mrn· Apex obttlse, in the
midline: posterior slope Hat 0, gelldy wncnve; lateral sh
faintly;;:::oncave A'lertllr1l.1lip often arched. Canada and
011 vt~getatioll in

Shcll in standing vNlter, btl! n()1 as ahiwl' [" diaplianus

R. jflum R. Mlklry( R. fiarior

F mC(leiEi

P: r{('UllIn-s



AcroluxusKeep 1887"" mrsspclhng of Acroloxus Beck 1837, ("Acroluxus Nllttal1i, Bald." in Keep
(1881)"" Fisherola nuttalli (Haldeman 1841).)

AlIcghcn'y'G Clench & Boss 1967 =/Hlldalia Haldeman 1840.
AmaTlt/a Sowerby 1842"" Thiara Rading 1798.
Amblostoma Rafinesque (in BInney) 1865 :::: Ambloxls Rafinesquc 1818, which is an unidentifiable

name. Both names have the same type species, A. eblanea Rafinesque (in Binney) 1865.
Amb/ox!s Rafinesquc 1818"" an uIlidentifJable name; occasionally mentioned as pOSSibly being the

same as Campdoma Rafinesque 1819,
Ambloxus Rafil1csque 1831 =- Thlara Roding 1798,
Ameria Dall 1870, preoccupied"" S(lrninotina Pilsbry 1934.
Ampul/an'a Lamarck 1799:::: Pila Rading 1798, a genu::; or Arrica and Asia. In the earlier literature,

species of Pomacea were erroneously assigned to the genus AmJtullaria.
Ampullaritls Montfort 1810 =- Pomaeea Perry 1810,
Anap/ocattlus Dall189S "" }yJlldalia Haldeman 1840,
,4nculosa Say 1821 "" Lcptoxis Rafinesque 1819.
Anculorus Say 1825"" emendation of AncuIosa Say 1821 "" Leptoxis Rafinesque 1819.
AnrylotJis 'Say' Herrmannscl1 1846"" emendation of Ancu/osa Say 1821'" Leptoxis Rafinesque

1819,

Atley/us Miiller 1774'" a genus of the Palaearctic and Ethiopian regions. In the earlier literature,
many or most ancylid species of the Western Hemisphere, as well as the patellifornl Lymnaei­
dae, were erroneously assigned to the genus Aneylus.

Apella 'Mighels' Anthony 1843 =- Gyrotoma Shuttleworth 1845. Apella is an invalid name based on
all 1lnknown species.

Aphelia" 'Mighels' Anthony" Hannibal 1912:;::: misspelling of Ape1!a 'Mighels' Anthony 1843 ""
Gyrotoma Shuttleworth 1845.

Armigems Cle,ssin 1884'" Biompha/aria Preston 1910. See Opinion 735 [1965] of the International
Commission on Zoological Nomenclature,

Australorhis Pilsbry 1934"" Biomplwlaria Preston 19IO.
Bitllinia Gray 1824"" Bithynia Leach (in Abel) 1818.
Bovi/hna Dal1 1924"" Orygoceras Brusina 1882.
Bulimnaea 'Haldeman' Hubendick 1951 =- misspelling of Bu/inmea Haldeman 1841.
Bulimufa DJll 1885"" Bithynia Leach (it! Abel) 1818.
Bu/imlls Scopoh 1777, suppressed by the International Commission on Zoological Nomenclature,

Opinion 475,1957 ""Bithynia Leach (in Abel) 1818.
Bulinus Muller 1781 "" a p1anorbid genus of Africa, the Mediterranean region, the Middle East, and

some of the Indian Ocean islands. In the earlier literature, it was occasionally 1lsed erroneously
for members of the Physidae, including North American Aplexa.

Nythinel1a Moquin·Tandon 1856"" a European genus; it is not known to occur in North America.
Bytlllnia MacGilHvray 1843"" Bithynia Leach (in Abel) 1818.
Ca/lina Hannibal I912 =- Vivipants Montfort 1810.
Carnifex Keep 1893 =- misspelling of Carinilex W.G. Binney 1865.
Ceratodes Guilding 1828 "" MarL~a Gray 1824.
Ceriphasia Swaillson 1840:;::: Pleurocera Rafinesq1le 1818.
Chilocyclu.l' Gill 1863 =- Pomatiopsis Tryon 1862.

Cincimw Hubne, 1810'" Valvata Muller 1774.
Cochlio/ta Stimpson 1865'" a genus of Panama; not found in North America (see Morrison, 1946).
Conehyliultl Cuvier 1816:;::: Pornacea Perry 1810.
Castella Meek 1876:;::: Costatella Da111870.
Cyclemis Raf1nesqlle 1819, undeterminable "" ? Viviparus Montfort 1810,
CycloslOma Lamarck 1799'" Epitoflium Roding 1798, a marine snail; Cydostoma Drapamaud

1801 "'Pomatias Studer 1789, ,I land snail. Some North American freshwater truncatelloid
snails have previously hecll erroneo1ls1y assigned this gcneric name.

Dentrrtlls 'Beck' Gray 1847"" Plal10rhula Haldeman 1840,
Discus Haldeman 1840, preoccupied"" Plrmorbula Haldeman 1840.
E/lipstoma Rafinesque 1818"" an unidentifiable name.
Euamnieolrl Cmsse & Fischer 1891 :;::: Amnieola Gould & Haldeman 1840.
Euryeaclon Lea 1864"" Lithasia Haldeman 1840.
Galha Schrank 1803"" a nott/en dubium, based on an lmi(fentifiable species (Galba plisilla Schrank

lS03). In the pas!, Galba has been llsed unfortunately sometimes in place of Fossaria or Stag­
nicola.

Glotrella Gray 1847 '" Allgitrema Haldeman 184l.
Goniobasis Lea 1862:;::: Elimia H. & A. Adams 1854. The type species of Goniobasis is Goniobasis

oseldata Lea 1862, selected by Hannibal (1912), which he said is the same as Melania ulillula
Conrad 1834. However, Goodrich (1936, 1941 c) considered Lea's oseulata to be a synonym
of lv!e!rl11ia ["Caniobasis"] alabamr:tlsis Lea 1861 and Conrad's oUvula to be a distinct species.
Both belong to the genus Eli/nia.

Gllndlachia Pfeiffer 1849, type G. aneyhformis Pfeiffer 1849, by monotypy:;::: a growth variant of
Aneylus llaval/ensis Pfeiffer 1839, which is a synonym of Aneyllis radiatlts Guilding 1829 (fide
Harry & Hubendick, 1964). Not known to occur in the continental U,S.A. or Canada. Septate
ancylids of North America (north of Mexico) are referable to the genus Ferrissia.

HalJ1emania Clvssin 1880, preoccupied"" Ferrissia Walker 1903.
Halrlemania Tryon 1862 '" Lioplax Trosche1 1856.
Haldetnl1l1ina Dall 1905 "" Planorbllla Haldeman 1840.
I-ldicosolJ!a Agassiz 1846 :;::: Helisorna Swainson 1840.
flJ'drobia Hartmann 1811 '" a genus of Europe; it does not occur in North American fresh waters.

In the earlier literature, many species of freshwater truncatelloid snails of the Western Hemi­
sphere were ,lssigned erroneously to this genus.

Hydrognoma Gistel 1848"" Thiara Roding 1798.
liypsl;gyra Lindholm 1927 ""Planorbella Haldeman 1842.
[bicorm! Dall 1924"" Orygoeeras Brusina 1882.
/l/cilicOTflu Dall1924 "" Orygoceras Brusina 1882.
Kincaidilla Hannibal 1912 :;::: Ferrissia Walker 1903,
Laphrustoma Rafinesque 1815, nomen nudum"" ;Veritina Lamarck 1816.
Lecythoeoneha Annandale 1920'" Cipangopa!udina Hannibal 1912.
Leptoliml1ea Swainson 1840, type species Bliecil1um glahra MOl1er 1774 =- a European species.
Limnaea Blainville 1824 '" L:vmnaea Lamarck 1799.
Limnea Link 1807"" Lymnaea Lamarck 1799.
Linll'lI'US Dr<lparnaud 1801 '" Lymnaea Lamarck 1199,
Lil/ulO[thysa Fitzinger 1833 ""Stagnicola Leach (in Jeffreys) 1830.
Lit/lOg/yp/ws Hartman 1821 "" a European genus, possibly congeneric with the North American

Flul'llinicofa Stimpson 1865 (see note 10, p. 269),
Lithoporehes Gistc1 1848 =- Thiara Roding 1798.
LUlella Haldeman 1840 "" Bithynia Leach (in Abel) 1818.
Lymnaeus Cuvier 1817:;::: Lymnaea Lalllarck 1799.

Branl 1810"" Lymnaea Lamarck 1799.
Rafincsque 1819 "" Lymnaea Lamarck 1799.

VI. GENERIC SYNONYMY
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Lyrnt/lllns Ral'inesque (in Binney) l865 ~Ambloxis Rafinesque l8l8, which is an lInidentifiable
/lalTle, Both names have the same type species, A. ehurnea Rafinesque (in Binney) l865.

Montfort l8l 0 ~ Lymnaea Lamarck l799.
'Lea' H. & A, Adalll$ l8:;4 ~ spelling variation of Lithasia Haldeman 1840,

/VJacmli1l'len Lea 1862"" Elimia H. &. A. Adams 1854.
Megum J-l. & A. Adams IB54 "" Angitrema Haldeman l84l.
iHcgastrapha W<llker 1918 ~ misspelling of ,~fegasystropJwLea l864.
Meg(jsyuropha Lea l864":. Carini/ex Binney l865. See Opinion 431 [1956] of the International

Commission on Zoological NOl'lwnclatJlre.
Mclac(!tltha Swainson l840 "" Thiara R6ding l798,
I'4clafilsus Swai-nson l840 "" Io Lea l831.
34elani(l LaIl1<\rck [799 =- Thiara Roding 1798.
MelaJlidia Rafinesque l815 ~ Melania Lamarck 1799 ~ Thiara Roding l798,
,VI elan tho Bowdich 1822 ~ Campeloma Rafinesque 1819.
Melas Montfort l810 =- Thiara Roding l798,
JfclasrnuH. & A. Adams l854 ~ Elimia H. & A. Adams l854.
MelatO/na Anthony 1843 (rlotMelatoma Swainson 1840)"" Gyrotoma Shuttleworth l845.
iHe/alOma Swains0n l840 =- a marine group.
i'vles£schiza Lea 1864 =- Angitrema Haldeman 1841.
iHeseshiza Lea 1876"" spelling en'or of Meseschiza ~ Angitrema Haldeman l84l,
.Nason/a Fe Baker 1928, preoccupied'" Bakerilymnaea Weyrauch 1964,
Naida Leach (in Turton) 183l =-Aplexa Fleming ]-820.
Nautilus Lil1naells 1758":. II tetra branch cephalopod. Used for G.vraulus (Anniger) crista (Linnaeus

1758) in the original species description
ScriW Linnaeus 1758 -;::; illllarine genns, not found 'Ill North Amelican fresh waters.
NitnCfis H, & A. Adams l854 =- "'Indalin Haldeman 1-840.
(hnphemis Rafinesque l819, qndeterrninable .~ ? Viviparus Montfort l810.
OmphL'icola Rafinesque 1819 =- an unidentifiable name,
Oxyrrema Rafinesqm~ 18 I 9 ~ nomen dllbtum.
Paludestdna Orbigny l839 =- flydrobia Hartmann 182 I. a genus of Europe; it does not occur in

North American ['resh waten, In the earlier literature, many species of freshwater snails of tIle
\Vestem Hemisphere were listed under both of these generic names,

f'aludina Lamarck (in Fcr\lssac) 1S12"" VivI'pams Montfort 1810.
Paraditles Dall 1924 -;::; Vorticifex Meek (in DalJ) 1870.
Pf1l'eatomenetliS Taylor 1960 =-? Pmmenetus F.e. Baker 1935.
Physin.u Rafmesquel 815 =- Physa Drapamaud 1801.
Pliysodon Haldeman 1843 -;::; Pllysella Haldeman l843.
Plam1fiJiJla Haldeman 1842 ~ Biomphalarw Preston 19l0. See Opinion 735 [1965] of the Inter­

national Commission 011 Zoological Nomenclature.
PlaN(lfbis Miillel' 1774'" a genus of the Palaearctic and Ethiopian regions, In the earlier literature,

many or most planorbid species of the Western Hemisphere were assigned erroneously to the
gCllilS Planorbis

PII1?Zol'bl.lli.na Martens 1899, preoccllj)ied ". Planorblila H'Ildeman 1840.
PleW'ovalvata Haas 1939". Valvaw Muller 1774.
Pumphulywdea Lindholm 1927 =- PlJrapholyx Hanna 1922.
Pompholyx Lea J856, pn~occupied"'"ParapllOlyx l'lanna 1922.
POflJIIS H. & A. Adams 1856 ~ Pomacea Perry 18l0.
Potarnof!yrgus Stimpson 1865 ~ a New Zealand genus; P jenkins! (Smith) has been introduced to

and is widely distributed in Britain and Europe, but as yet no species of Potamopyrgus is known
to occur ill North America. North American species previously referred to Potamopyrgus
:lrc no\v assigned to other genera.

Pscudogalha F.C. Baker 1913 .~ Fossaria Westerlund 1885,

Pyrgtlla Cristofori & Jan l832 ~ a gelP/s of Europe; it does not occur in North American fresh
waters. In earlier literature, some species of North American truncatelloid snails were assigned
cnoneously to this genus.

Rhodocephala Walker 1917". Rhodacmea Walker 1917.
Scaplle 'Klein' Morch J852 '" Virta March 1852, the North AmeriCall subgenus of freshwater Neritin/a.
Schtzocltilus Lea 1853"" Gyrotoma Shuttleworth l845.
Sch/zostoma Lea l843, preoccupied'" Gyrotoma Shuttleworth 1845.
Segmenti!1G Fleming l8l7":. a genus of the Palaearctic region, In the earlier literature, species of

Planorbula sometimes erroneously were assigned to the genus Segmentina.
Simpsonia F,e. Baker 1911, preoccupied ~ Pseudogalba F, C. Baker 1913 ~ Fossaria Westerlund

1885.
Spirodon 'Anthony'Tryon l873 "'MudaliaHaldeman 1840.
Stimpsonia Clessin 1878, preoccupied ~ Fontigens Pilsbry 1933.
Strepoma 'Rilfinesque ms.' Haldeman 1863 ~ Plcnrocera Rafinesqlle 1818.
Taphitls H. & A. Adams 1855 =- Biomphalaria Preston 1910. See Opinion 735 [1965] of the Inter-

nati(\nal Commission on Zoological Nomenclature.
Teiescopella Gray J847 ~ Pleurocera Rafinesque 18l8.
Thomsonia Ancey 1886, preoccupied'" Seminolina Pilsbry 1934.
Tiara Henmannsen l849, preoccupied'" Til iura Roding l798,
Trapid/nall. & A. Adams 1854". Valvata Muller ]-774_
Tr.Y'panostoma Lea 1862 ~ Plelirocera Rafinesque l818_
Tylotoma 'Haldeman' Fischer l885 =- emendation for Tnlotoma Haldeman 1840,
Vancleavia F.e. Baker 1930 =- Prohyth/nella Tltiele 1928.
Vellctea Haldeman l84l ~ spelling variation of Velletia Gray (in Turton) l840 ~ AcrO/()XllS Beck

l837. (Anc}'lIlS (Vellerea) nuttailii Haldeman l84l =- Fisherola nuttalli (Haldeman 184l ),)
Vivlpara SO\l-'crby 1813 ~ ViJliparus Montfort ISl O.
Viviparella Rafinesque 1815 =- Viv/pams Montfort 1810,
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1821» and to a hydrobioid (as CincimUJtia integra (Say 1821». The sheUlength given by Say ("length %inch") is
undoubtedly a typographical error (? for 1% inch), since in his description Say compared integra to [Cmnpeloma)
decisum (eL Say, 1821; Binney, lS65d; F.C. Baker, 1928e; Clarke, 1973), "Amnicola integra (Say)" of anthors is
(:"Yllcinllatia cincinnariensis (Anthony),

VIL SUPPLEMENTAL NOTES* 6Vanatta (1935) distinguished Lioplax {n'lsbryi chocrawhatchensis "from the typical form [L pil~bryiWalker] by be­
ing smaller, but with similar sculpture. It is about tlle size of L. subcarinata Say, but is without the two spiral angles
on the last whorl. It is smaller than L. s, occidenralis Pils. L. cyclostomati/ormis Lea is narrower and smoother."

t The name Neritidae has been nedited cow,istelltly to RafiI1csque (1815). However, the family name he lIsed was
Neritinia ['" Neritin.idae] ("usN<:ritillCf'). fn this family he listed two subfamilies and a number of generic names,
which illdlldcll N(:ritin(l and Naita (bt)th l.1llder "Famillo. Neritinia"), Btlt, since Neritinidae is it nomen obfimm, it
seems best to lise the better knowll nanle Neritidae

7Of Lioplax subcarinata and L. S1Ilculosa, Clench & Tumer (1955: 10) said, "This eastern species [1" subcarinata] of
Lioplax is exceedinrJY close in its relationship to L. sulculosa Menke, the western form. Their characters differ main­
ly in degree. The shells of L. subcarinata Say are usually somewhat thinner and are proportiOllately a little more
at tenuate. lt appears also that boplax subcarillata Say on the average is somewhat smaller, though selected examples
of the largt'st specirllens of butb. species are about equal in Sil.e. In addjiion, the umbilical openlngof L. sulculosa
is Ilt(lc1,larger,"

5The name Pallidino integra Say 1821 has been applied commoilly to a viviparid (as Campeloma integrum (Say

8Probythiuella facustns (F.e. Baker) has gone under the name emarginara Kuster 1852 (}1aludina), but the latter
apparently was based on the name Lymnaeus [Stagnicola] emarginatus Say 1821 (a lymnaeid), even though KUster
described and figured a hydrobioid species, Kuster's hydrobioili species did not receive a valid name until F.e. Baker
(1928c) described the subspecies Incustns, Morrison (1947b) designated Probythinella lacustris limafodens Morrison
1947 as type species of Probythinella Thiele 1928.

9According to Morrison (1940a), Somatogyms IryOlli PiJsbry & F.e. Baker 1927 and S. virgihicus (Walker 1904)
should be transferred to Oappia.

toAccording to Pilsbry (1934b), there is no difference in the shell between the America.n genus Huminicola Stimp­
son 1865 aud the EUlopean Lithoglyphus Hartman 1821 [type species; Paludilla lutticoides C. Pfeiffer 1828], the
distinction between the two genera "being in the fonn of the verge." Pilsbry saw "no advantage in recognizing Litho­
g1YP}1I1s in America, sinee its presenee does "IIot seem demonstrable" [at that time]. Taylo"l (l966a,b) combined the
two genera, mentioning lm1ng examined the verge in most American species, btlt as yet none of the anatomical data
have been published. Until it is shown conclusively t.hat the European and American species are indeed congeneric,
it would seew best to retain the well·kllown American name, Fluminicola.

l! F.C. Baker (1928c), H.B. Baker (1964) and Ll Rocque (1968) placed Say's (1829) Melania integra in the genus
Somarogyrus.

t2Somatogyr.1s virginiws Walker is placed in the subgenus Walkeri/la following Thompson (1969).

!3Pyrgulopsis letS(l1li (Walker), P ozarkemis Hinkley, P. sealari/onn!s (Wolf) and P wabashensis Hinkley may be·
long to the genus Marstonia (Thompson, 1977).

14Marsn:1I1ia lustrira (Pilsbry 1890) is used here in the expectation that the Intemational Commission Oil Zoological
Nomendature wll.l rule favorably on H. B. Baker'~ (1960c) petition ttl supp"less Say's (1821) Paludina lustriea, Other­
wise, Amnicola lusrrica Pilsbry 1890 is preoccnpied by Amni.::ola lustrica (Say 1821), should the latter (actually a
nomen dubillm) be considered a member of the genus Amnicola.

15Amnicola GQlrld & Haldeman, as listed in Haldeman (1840, p. 3 and on inside back cover), has as its type spedes
(by sJ.lbseqllcnt desif,'l1atioJl by Haldeman, 1840) Pallidina lusrdca Say 1821. Gould (1 841a) gave the first detailed
description of the genus and of the species Amflicola porata (Say 1821), and mentioned as tncluded In the genus
l'aludilla limosa Say 1817 and Paludillil lustrica Say 1821, although the latter species was con8idered as only doubt­
fully belonging to Amlticola (H. B. Baker, 1960c). Later, Haldeman (1845) accepted Amnicola ll.'l described by Gould
(1841 a) (not as listed by HaldemaJi (1840», placed the previol!s "Amllicola lustrica" Haldeman (not of Say) in the
synonymy of Al/ll1icola /imosa (Say) and recogniz,ed Amnitola lustrica (Say) as a distinct species "closely allied to
A. lapidaria [Pomatii/psis lapidaria (Say 1817)], orwhieh it may possibly be the youJlg." A year later, Herffi1annsen
(1846) deslgllated Say's (1821) Paludina porata as type species for Amnicola Gould 1841, appare"lltly being unaware
of Haldeman's (1840) earlier introduction of Amnicofa and designatio/l of Paludina lustrica Say as its type species.
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FIG. "i83. Viviparid sheik TulolOma is an the left. a"
the co!l'meUar ax,,, b ~ the ptane of the ~perlu,e.

JolUl 1.,. Tottellhanl: Fig;. 21·80, t25, 128·142, 188,189, )91-200, 222.234,249.
355.367, 391·4t4, 426·457, 468.527,550.572,581.702,705.714,716_724,728.

Many of ,he other l1gures lire by the. author. Additionally, various illustratiOI(S were taken fronl
and in cach case credit is given in the legends beneath the figures. Figs. 83.106,109.124,201,

247,260,262.267, 2(i9, 275, 276., 278·281 and 284 are used with. permission of the University

olle species of Tllluruma is recognized here, T:
1 (Conrad), altha!J!,)l a second species, T augulata

is occasionally fl~Co!?Jtized, as well as a third, T
(('osarmis (Lea). A fourth species h:ts been named, T
bintollifi/era (Lea), but it is deady II synollym of T. mi.

Acc;lr4ulg to Goodrich (1944b), T coosaensis
srf1(l/)th~ Ilpstream form; T angulat(J is transitional

betwl~Wl it and the wbe"lculate T. magnifica. Although ill
museum collections T anglllara seems to intergrade com.
plctdy \.1.1th T magnifica, the relationsltip between the
two nomiwJ species may not be so simple. Patterson
(1965) foulld T. angulata to have one pair of chromo.
somes more than Pollister & Pollister (1940, 1943) re­
p<Jrte,d f()f T magnifica.

'Shells (If the genus Tuloroma are unique anlong North
American ViViparidae by their Usual nodular appearance,
and by tlwlr oblique apertures with concave margins (Fig.

4Clellch (1962u: 277.280) listed 49 names for Campeloma, 34 of which he considered as synonyms of the 14 names
he did not synonymize (olle 5pCt.'ie5 listed (Paluditlil Immerosa Anthony 1860) is not a viviparid, but a pleurocetid)
A1thDUgh 110t claiming for them the status of species (or sllbspecies), the names Clench did not synonymize were
br/,vi.wirum Fe. Baker 1928, crass/(la Rafl!le.~que 1819, decamp! 'Cmuer' Binney 1865, decisa Say 1816, exi/is
l\ntholly 1860, floridel1se C1lll 1886, genicula Conrad 1834, gibba Currier 1867, illtegra Say 1821, leptum Mattox

lima AnthollY 1860, miles! Lea 1863, regularis lea 1841 and rannum Mattox 1940. Clarke (1973: 220) eon­
"Ci!l!'I{l€loma leprum and C tal1lW!II [to] lliffer from C. decisum lind C. integn~m by trivial characters only

are"certainly not distinct 'pecles but are simply slightly aberrant popwat'rons of C. integrnm (aud probably of
Fll!ther, Clarke (loc. ('it.) suggested that C. integrum, as well as C. mflesi, are the same as C. decisum

"Ttle G)(lIll1elll~ ill rhb ,,",clioll trfer to the $\lr~rscripl nmllb\,rs local~d al variOll~ rl:ace~ in the t~xt,
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Since 1846, Amnicolll has been used almost entirely as though A porata (Say) were its type species, although, in
fact, A. lWitli.ca, which is a nomen dubium (and a nome)! oblitl1m as well, according to RR Baker (1964», is tile
v(\HJly desig.natd type species. Unfortunately, the type specimen of Say's Paludina lustrica has beeulost. TlJ end
the llomendatoralcontroversy which snrmumlsAmnicola, H.B, Baker (19600) requested that the International Com­
mission on Zoological Nomerlc1ature use its plenary powers to suppress the speciilc name Paludinil fustrica Say 1821,
and lJ.l place AmI/kola Gould & Haldeman 1840, with Palwlfna porata Say 1821 as its type species, Ott the Official
U~t Df CeIH'Jic Nantes in Zoology. (The Commission has not yet made a decision nIl this request.) SUbsequently,
Cbrke (J 973) seJe.cled a "neotype" fm Paludblll lustn'ctl Say, whkh is also the S'dt\le specimen H. B. Baker (1964) des­
ignated as the lectotype of Amnicola walken' Pilsbry 1898. In my 1978 outline, I followed that system. Although
such a procedure would provide a belated identity for "Amnicola lustrit'a (Say)" (I.e., it then would be the same as
k walker{), apparently A. walkeri actually belongs 10 the subgenus Lyogyrus Gill 1863 (see TIlOmpson, 1968), not
til Amnicola 80S. as il has been perceived for some 130 years. Thus, LyogYnls woultl bet:ome a junior subjcctive syn­
onym of Amllicola s.s. and would contain the group of A. walkim"jpupoMea, and the group of A. porata!limosa
would be left without a subgeneric name (urness the Europcan Mtlrstoniopsis should be shown to be congeneric),
Therefore. it seems best to retMn the customary concept of Amnicola (with Paludlna porata Say 1821 as type spe­
des) in hope that thc 1nteruational Commission on Zoological Nomenclaturc will adopt H.B. Baker's (l960c) pro·
posal. LG. Thompson, whu has done the most intensive recent work on North American HydrobUdae (TIlOll1P~OU,

1968,1969,1977, 1979) has writtcn (1974) in snpport of Baker's proposal.

t6 Thc :reproductive anatomy has not been dcscribed, to my knowledge, of aldn'chi Call & Beecher (and its sllbspe­
des), bakerial1t1 Pilshry, clarkei PUsbry, decisa Haldeman, missOllriens(s Pilsbry lind preserpina HUbricht, so their
placement in the genus Amnicola is presumptive. Subseqnent studies may alter the generic placement of these
specics

17 From drift dC'bris of thc Guadalupe River near New Braunfels, Texa~, PilsblY & Fcrriss (1906) named" Valvllta"
micra and I, Valvata" micra nugax, mentioning that they might prove to be "arnnicoloid" snails comparable to Horatia
Bl)urguign.at or Daudebardiella Bocttger in the Palaellrctic fauna. Pilsbry (J916d) referred micra aHd nugax to the
subgenus JilluffeJlia of the genu" Horatia. Bole (1970) raised li'au/lenia to the status of an independent genus, al-

still dose to Horatia. Taylor (1975) placed mIcra in the genus Hau/Jenia ,md nugax in the genus Horatia.
t (l940b) reported fmdiug specimcns of "Horatia" in an artcsian well at the U.S. fish hatchery at San Marcos.

Texas, and in a snbterrane31l stream iu Manitou Cave, near Fort Payne, Alabama.

lBPo/ltigellS binlleyana (=obtusa Lea 1841 (Paludfna), preoccupied by Pailldi/la Jlhtustl Troschel1(37) may prove to
be a synonym of Fontfgells nicklimana (Lea 1838),

19Fvlltigms wehell may be exti.net. "Fontigel1s weberi was described as a recent species from a 'bone' specimen
fwm WeSI Lakc, Everglades National Park. 1bi~ species does not occur in the region at present, although shclls of
this species are common in Pliocene wad fill near the lake" (ThOlnpson, 1968: 12).

20HUbricht (1960) believe.s that Pomatiopsis hinkieyi Pilsbry is only a wet habitat foml of P. lap/darla (Say).

IlB. Baker (1963), 1 (1978, 1979) previously ntilized the family rlatne PaludortJidae Gill 1871 instcad
of the recently commonly \.\sed Pleuraceridae Fischer 1885, the previously commouly used Strepomatidae Halde­
man 1863 (ba.seJ on an invalid manuscript name of Ral1nesque), or Pachychilidac Troschel 1857 ("Of the 5 familial
name.~ prior to Pleuroceridae Fischer, 1885, all apparently are 'nomina oblita' exetpt Paludominae Gill, 1871, which
was l\sed by Pi/sbry as late as 1956"). In spite of its illegal or at least questionable nomenclatural status, Starobogatov
(1970) used Pachychilidae Troschel, with Ceriphasiidae Gill 1863 and Plellroceridae Fischer listed as synonyms, for
all tlw North American pleurocerids (Elimia, Gyrotoma, 10, Juga, Mudalia, Pleurocera, etc.). The family name Pachy­
chilidae is based on the Middle American Pachychilus, Starobogatov restllcted the Paludolllidae to Afro-Asian genera.
On the other hand, Morrison (1954) placed the Asiatic Paludomus with the pleurQt;erids.

lkwcv('x, in spitc of thc abDve nomenclatural activity, there are as yet no really solid bases for adequately conIpar·
ing }llellrocera and its allies 'With Paludomus and its related taxa or Pachychi!us and its relatives. Until the nece~sary

comparative studies have been completed and evaluated, perhaps it is best til retain the family name Pleurocerldae.

22 A critical revision of the pleurocerids has not yet been made. The generic groups used here are based on classical
shell characters, even though it is realized that the~e characters mostly seem to intergrade at one point or anothec

Animal characteristics of value in pleurocerid systematics are currently so incompletely knnwu that they cannot be
used to precisely characterize biological generic groups or to assign the great majority of species to definite nomencla­
tural generic groups. Plcurocera is used as though P. acuta were its type spedes, in the expectation that the InteOla­
tional Commission on Zoological Nomenclature will adopt the long-standing petition to presen'e this usage. The iden­
tity of E//ipsroma gibbosa Rafinesque 1818 1s too doubtful to give nomenclatural validity to Ellipstoma Raftnesque

1818.

23Blimia H. & A, Adams 1854 (type species Melania aCUfaL'Grinata Lea 1841 = Melania clavaefonnis Lea 1841) is
nsed in place of its better known synonym Coniobasis Lea 1862 (type specics Goniohas!s O$culata Lea 1862).

The classification in the genus Elfmia presented here, and the distribution of the various recognized species and
subspecies, is that of Goodriclt (1930a, 1936, 1939d,e, 1940d, 1941a,b,C, 1942b, 1944d, 1945, 1950). No attempt
has been made to assess the taxonomic validity of the species and subspecies.

24Elimfa pers/nata decamp! (Lea) is "possibly only an aberrant foml" (Goodriclt, 1940d: 16).

25Gonfobasis (=Elfmia) pilsbryi Goodrich is a replacement name for Melania (:Elimia) showalterl Lea 1861, which
is not Lithasia ("'Elimia) sho\\>alteri Lea 1860.

26Gnodrich (l941c: 20) said that Elimta ampla (Anthony) "may simply be all enlarged and conic phaoo of the [E.j
clara of the transition zone,"

27Goodrich (l944d: 44) thought that Elimia onmta (Lea) is probably a hybrid of E. gerhardtf (Lea) and E. caelatura
(Conrad).

28The genus Gyroroma Is now undoubtedly extinct, due to the biological destruction of the Coosa River. Goodrich
(1924a) recognized 13 species in the gtnUS, which he placed into five species groups. However, later (1944d: 46,47)
Goodrich was less certain about this arrangement. "In a study oftilis genus in 1924 with the unexampled H.B. Smith
collections as a basis, the shape and depth of the sutural fissure were relied upon for differentiation among the spe­
cies. l1tc writer is not so sure, after twenty years, that the thirteen spccies then recognized by this standard are actu-

good species. For Olle thing, the range of the whole genus is only about one hundred and twenty miles of river.
habitats ue shoals and reefs over which the currents are heavy. hI all the forms, the operculum is large, thick

and leatherly, Jhe spiral lines nearly obsolete, The radulac, too, are aUke. Considering how greatly a given species of
Gont'obasis may vary, and a member of Pleurocera more so, it is reasonable to suppose that variation in &yrotorfUt,
including its fIssure, may be greater than was supposed in 1924. But in tlle absence of better information on the SUb­
ject, the species are listed here as they were then reeognized."

In general, 1 have disregarded the depth of the sutural fissure as a taxonomic character in Gyrotoma. Of the 13
species recognized by Goodrich, ! have included six in the key: G. excf.~um (Lea), G. lewisl (Lea), G, pagodum (Lea),
G. pumllum (Lea), G. pyramidatunl Shuttleworth and G. walken' Smith. Gyrotoma henderllOnf Smith, which has a
shallow fissure, is placcd in the synonymy of G. plImi/urn (Lea), which has a decp fissure. Gyrotoma alabamensis
(Lea), G. arnplUln (Anthony), G, cariniferum (Anthony), G. incisum (Lea), G. lacinfatum (lea) and G. spillmani
(Lea) are placed in the synonymy of G. exdsum (Lea). Gyrotoma excimm have deep sutural fissures, as do G. ala­
bmnensis, G. can)jffernm and G. laciniatum. Gyrotoma amplum, G. incfmm and G. spillmani have shallow fissures.
These nominal species, here placed in synonymy, are illustrated in Figs. 435-440, 445,

f>istributious (all In the Coosa River basin of Alabarna) given by Goodrich (1944d) for Gyrotoma species are as
follows:

G. alabamensls, Peckerwood Shoals, Talladega County, to Duncan's Riffle, Chllton County;
G. amplum, Talladega to Coosa County;
G. carillifemm, confined to 11 reef at Fort William Shoals, Talladega COUllty, in swift water;
G. exci~wJl, Three Island Shoals, Talladega Connty, to Wetumpka;
G, hendersoni, Fort William Shoals only;
G, incisum, Wednska Shoal~ to Wetumpka;
G, lacfniatwn,Fort William Shoals to Wetumpka;
G, lew/.!i, confined to two shoals of Talladega Connty;
G. pagodum., a lowcr river fonn; The Bar, Chilton County, to Wetnmpka, Elmore County;
G. pumi!wn, Wednska Shoals, Shelby County) to Wetumpka;
G. pyram/datllnl, Ten Island Shoals, SI. Clair Coanty, to the mouth of Yellowleaf Creek, Shelby County ("the
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first of the geulls to appear in the river");
C. spillmIIni, kllUWTI only from two shoals ufTall;;dega Clemty;
G. walker{, Wedu~ka Shoals to Butting Ram ShQals, Coosa County, a range of only a few miles.

"'YDispladng the well-described alld well-kllown GyrotOfna Shuttleworth 1845 by the obscure an,! long forgotten
"A pella 'Mighels' Antl1011Y 1843" (e.g., see Turner, 1946; ClenclJ,l959a; Davis, 1977) would certahtly be an injus­
tice. Apdla -entered the literature in a sentence in a published (l843) letter from J,G. Auth,my as follows. "I have,
within two fnmlths past, received onc species \)f this genus ["MelIlfoma Swainson""'l from Dr. Mighels, of Portland,
Maine, uudel the Hame of 'Ape/fa scissura'," In 1860, after rejecting .He/aroma as pertaining tn a Nurth American
rrc~hwater suail, Anthony stated, "Ill 1841 or 1842, Dr, 1. W, Mighels sent me specimens of one species under the
IIillHC or Ape!!a scissura: b\lt his generic name was never published, and his species, if not identical with any which
Mf. Lea afterwards deseribed seems to have been overlooked and forg<'ltten." Antltony then adopted Shuttleworth's
naJne Gyr,)Mma, which has been lhe recognized name (with the exceptions of the use of Lea's preoccupied Schizo­
JrmTla, amI of Ttlmer's, Oen>:h's and Davis' me of Avella) for the past ll8 yean. Apc/la scissura was and is still
buth a nomen nurlwn and a nomen duMum.

3010 pUrIalis (Say) is the Large.~t of the NMth Ameriean Pleuroceridae. It varies in shell form from the smoothfluvi­
IJh.I' describell by Say (1825), to SpillOse fOfilS such as Jpinosa Lea and /lIm'ta Anthony, C.C. Adams (1915) treated
admirably the monotypic genus 10 and its geograp11ic variation. He recognized l4 races or population forms of I.
jluria!i.l: angirremlJides e.e. Adams, breviJ Anthony, clinchemis e,e. AdallJs,jluvialiJ Say, loud<:lnemis c.e. Adams,
lyrtl)ncluis C.C. Allarns, nolichuekyemis C.c. Adams, paulcnSl:1 e.c. Adams, powe/lells!'s c.c. Adams, recta Reeve,

rum'ta Anthony~l, lInakensis e.c. Adams and verruwsa Reeve, Several of thC'i;e forms are UlustrJlted
Tryon, 1873b).

31 /n fluvialis fonn turn"ta Anthony was reported (Clench, 1928) in the Lttle River, but this "purported finding has
WIt been verified" (GoIJdrich, 1940d).

32 Ll'pwxis s.~. of the Abbama rivcr drainage is a variable POUI). Goodrich's (l922) monograph of them was one of
lds earliest pubUcatiollS on the Pleuroceri,Jae, In it, clear-eut differences between most of the recognized taxa are
not dearly expressed, Liter (l941b, 1944d), Goodrich revised slightly his eJirlier COllccpts regnrding a few of the

but it would wem that he still recognized too l~lany ta.XJI. However, the Alabama Ieproxis, mostly confmed
river drainage, are undoubtedly now largely extinct, due to degradation of their habitats.

'j Lepr,)Xl~f !ira!a may be l)nly a fonn "d' L. ,~howalten' ((';Oodrich, 1944d),

.14 l1l shell c!tuacters, especially tlte I1odulo~e shonlders, Leptnxis crasstl seems closer to Lithasia S.S., and that is wltere
1 pla<:-eJ! it in my 1979 list (B\lrch, 1979). However, in this manual 1,. crassa i~ plJlced with Leptoxis on radular char­
acters (cL Gn()\\rich, 1931a, 1932d). Lepton's aassa and its form anthonyi cOlllmonly have been assigned to the

E\lrycaelon on the belief that aflthmlyi was its type species. However, as pointed out by Morrison (1971),
, (l885) llesignated G,)niobw,i,l umbonata Lea 1864 (""AUCllll}sa (Iilhasia) geniculata Haldeman 1840,fide

Goo\trich (l940d), Morriwn (197l)) as the type species of Eurycaelon, wruch makes Eurycaelon JI synonym of
Urhtlsia. !',Ionisou (l97.l) proposed Arheamia (type species Am:ulosa antlJoJlyi Redfield l854) as a replacement
name, and this taxon is used here as one of the three wbgenera of Leptoxfs.

Although Leptoxis craHa aflrll\myi is given in the list of spcdes (p, l60)as thougil it were a subspecles Df 1,. crassa,
it may not de~erve such nomellclatmaJ staltls. LelJtoxis crassa ,u, is probably only a localized race or foml (ill mnch
the samlO sense 1'13 those of fo, d. C.C. Adnms, 19l5) of a much larger complex which customarily has gone under
the l1\)/Dcnclaturally junior name anrh(JnJ'i. In L. crassa, the lumpiness of the shoulders is stmngly emphasized, be-

~nong, well.Jevelolled tubercles, In L. anrJl\myi, the spire-is generally not so depressed as in crassa, and the
r is often ab~e1Jt or not prominent and is ~omnlOnly srnooth or with only slight undulations_ 111 both fonus,

the lower columella temlinates in a flange.

33 011 shell characters, Lirna$ia obovata would seem to belong nJore naturally tu the Elimia/Pleurocera group, and
L J<cniculara pinguis to Leptoxis (l>-Iudalia). However, these two species are placed with Lithasia because of their

characters.

'.!;fdllruma S""uw>n 1840 j, nol lhe ",me a\ MektomJl AmhmJY 1843 (Gray, 11'47; Anthony, t860),

36 The variability seen in LitTwsia salebrosa (Conrad) would seem to inclulle L geniculata (Haldeman), Goodrich
(1940d) separated the two, but (m 19410 remarked that "the distinction between geniculata of the Cllmberland
River system and salcbrosa of that of the Tennessee River is chiefly that the latter commonly has two or mme rows
of nodules," Specimens of salebrasa with but a single row of nodules do occur, but are not common, These have
the conchologkal characters of gmlculata. Several specimens or the single lot labelled "IitfUlsia salebrosa" from the
"lower Cumberland River, Tennessee" in the Musellm of Zoology collections (UMMZ 132477) have only a hilll of a
second row of nodules, TIle other specimens in this lot have only a single row at the shuulder of the whorls. Basl·
cally, they are I. gClliculata,

Davis (1974) treftted Lirhnsia salebrosa and L. geniculata as separate species, and listed the distribution of "10"
salcbrosa as the Cumberland River and Caney Fork, and the Duck and Tennessee rivers. Goodrich (194Od) did not
include the middle and upper Cumberland River, Caney Fork or the Duck River in the distribution of L salebrosa;
lte reported L. genia~lata in these streams. According to Davis (l974), "TIte one population found in the Duck River
is not pure ,~alebrosa as given in Fig, 45 by Tryon (1873), Two individuals were found in a p')puhtion of over 200
snails where ~pecimens reflected genetic ll1Lxture~ of geniculara, fuNginoSd-. geniculara x!uliginosa, futiginoS(1 x dv.r·
WIliana, Pure salehrosa is probably extinct."

According to Tryon (1873b), "Generally but one row of tubercles is developed on this species [L. genicularaj,
butoecasionally a second and less prominent row is visihle, The whorls are more shouldered, and the tubercles larger
and less numerous than in I, salehrosa, Conrad. '" Mr, Lea coltsidersgeniculata to be the same as salebrosa,"

Curiously, some specimens of Lithasia salebrosa seem little different from L VeITUI:osa (Raflllesque). Further, L
saiebrostl subglobosa (Lea) Jlnd some specimens of L, gCJliculata differ but little from Leproxis (AtheamiaJ crasSa
(Haldeman), the latter also a species of the Tellllessee river drainage. [Because of this close similarity, 1 (1979) previ­
ously Included A rhl'amia in the synonymy of Lirhasia ,J The esoontial eonchological difference separating Lepurxis
(Arhearnia) crassa from the Lirhasia salebrosa-genicuTara complex is the flange of the lower columellar lip of the
aperture, perhaps a character of dubious generic value.

Davis (l974) treated pinguis Lea and fuTiginosa Lea as headwaters and small rivers forms respectively of genicu­
lata, Goodrich (1934a, 1941 f) also discussed variatioll in this complex of races and fonlls, "l,ithasia geJdculata and
sall!brosa each has upstream or side-stream fonus, distinguished by an ej,mgation of the spire and an alteration of
proportions of altitude to diameter, together with the curious chanlcteristic of a development of nodulous sculpture,
when that exists, at tlte periphery of the shell and not at the shoulder" (Goodrich, 1941f).

37The clMsification in the genus Pleurocera presented here, and the distribution of the various "ecogll.ized species and
subspecies, is that of Goodrich (l9l7, 1924h, 1927, 1928a,b, 192%, 1930a, 1934c, 1935b, 1936, 1939d,e, 1940d,
1941b, c, 1942b, 1944d). No attempt has been made to assess the taxonomic Validity of the species and subspecies,

38 According to Goodrich (194Dd), Plcurocera cum'eriwlum (Lea) is possibly only a depauperate form of P brnmbyi
(Lea).

39Goodrich (1940d) thought that Pleurocertl vin'dulum (Anthony) might be only a fast water modification of P
pyrendlum.

40The genu~ Lymnaea Lamarck l799 has been used variously to include neuly all members of the Lymnaeidae (e.g"
see HUbendick, 1951; Waltel, 1969; Hanuan & Berg, 1971) 01' only Lymnaea stagnalis, its varieties, and several very
closely related species (e.g" F.e. Baker, 1928c; Burch, 1979), III this latter system, the family contains an\lmber of
species groups (genera) equal in rank to Lymnaea s.s, A third system, more or less a compromise between the previ­
ous two, uses Lymnaea as a large inclusive genus, but recognizes various subgeneric groups wiUrin it. TIlese subgenenl.
correspond to the genera of the F.C. Baker scheme, As a convenience for species-group separation, the less conserva­
tive scheme is u~ed !tere, Aside from conveniellce, there is some scientific justification for handling the lymnaeids in
this fa~hion (Bur~h, Lindsay & LoVerde, 1971; Burch & Undsay, 1973a),

41 F\JsJaria Westerlund l885 is used for the group of smalllymnaeids rather than Galba auct. (which is only doubt·
fUlly the same as Galba Schrank 1803, type species Galba pusilla Schrank 1803 by monotypy; see Hesse, 1923;
Pilsbry & Bequaert, 1927; F.e. Baker, 1928c; Clarke, 1973),

42The genus Stagnicola Leach (in JeffJeys) 1830 is based on the European BuccinlIJn palustre Mfillerl774. The
work of Jackie<,vicz (1959) has shown that several distinct species have masqueraded Ilnder the name pai1Jstris, Just
which anahunical type is represented by Muller's species is not known, and until that is settled, and it is determined

R
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that such a ~pedes does indeed occur in North America, then it seems advisable [Jot to use S. palustn's here but the
first llame applied sredficilly to a Nmth American palustris·llke snail instead, I.e" Say's (1821) Lymneus elodes.

4
3The largest grohp of Lyrnnaeidae in North America are the stagnlcoline lymnaeids, members of the genus Stagll/.

cola, TIlc!r ta.xOl)(lllly, based largely on shell shape, has always been troublesome. Conditions of the water in which
stagllkulillc snails live an have S<.11ne influence 011 the exact shape of their shells (ecophenotypic variation), whole
!!uplllations exhlhiiillg the abnormal characters when they oceul. However, other cases of constant population dif­
ferellees seem to be due to small genetic difl'erellces hctween populations, Thc great problem in systematics of stag­
uicolillC slluils is iu accuratcly assessil1g which charactcrs are ecophcnotypic and which are geuetic, and of the gcuetic
diffcrellces which are great cnough to l-'llnclude that any particular population(s) is (are) distinct enough to descrve a
hinmnial (or trinowial) llarne uf its (their) own. Since there havc been almost 110 experimental breeding studies to eval­
uate the tax(J11011llC importance llf any shell characters in Stagnlcola, schemcs fOr classifying the genus have all been
quile subjeclive. Accordingly, systelllatic interpretations have variet! widely, from thc "splitters" to the "lunlpers".

lu reviewing North American S'tagnicola, it seems to mc that they faU into two general groups, thc Sragnicola
dodcs grllUp and the StagniCIJla catascopiumjemarginata group, Typically, spedes of the Stagnicola dolies glOup
have all dlll1gated, rather narrow, brown mell, and are inhabitants of quiet standing waters, such as ponds, pools,
ditches, marshes, swamps, etc. The Stagnicola catascopi(lmjemarginata group typically havc compresseti spircs and
sUbgl(lbose body whorls, broader, lifJlt-colured shells, and are inhahitants of rivcrs and lakes.

Because of the fundamental uncertainties of their taxonomy, it is not easy to dccide on a nnmcnclatural scheme
for the stagnicllias. The one adopted here reflects a rather conservative approach.

44Hllbendick (1951) recognized a separate subfamily, the Lanci.llac, for the linlpet-shaped Lanx, in contrast to the
~ubfami1y LYllluaeinae, which inclUded all other .lyllJnaeids. However, whether or not a patellifoml shell in the LYllJ­
Ilaridae is, pcr Sf, e(lough to warrant the recognitioll of a snbfamily, or whether scts of peculiar anatomical character­
istics nut related or only partiallY rellltcd to shell shape will evelltually define SUbfamilies is not known at present.
Walter (cf. 19(9) memioned certain dose anatomical similarities or Lanx to "Lymn.aea catascopt'wn Say" ("'Stagni­
cola etnarginata SC/Tata Haldcman), However, the u~e of anatOlllkal characters for showing relaftonsh.ips in the Lym.
llaeidae needs to he reassessed (cL Bllrch, Lindsay & loVerde, 197\).

45 1t Illay 110l be worthwhile t\) distiuguish betwcen Fisherala 111Ittalli llllttalli, F.. nuttalli kOO!(Dliemls and F.. fluttalli
!mlcides, bllt a more deuuled study of Fi~8herola is needcd t(l decide this. "Fislterolnlallcide$ is another SUbspecies of
the. Snake River, in which the apex is 11 little rmlfe anterior, but some ofthc original lot before me nm close to nut­
tallf" (l'i!sbry, 1925a). In describing Fisherola lancides, Hannibal (1912) gave the locality as "Sllake River (H, Hemp­
hill)." Accmdhlg to HenderSon (I 936c), "1'11c Spokane River speeillle(ts obtaincd by Hemphill are doubtless the
ones afterwards described from his specimens as lallcides."

46Classiikali(Jll Ilf the Physid(le fOUllWS Te (1978). SUbsequent to thc preparation of this list, Te (1980) listed an
'\1l1named species" Ill' Physella (Physella), an "unnamed species" of Physella (CostateUa), an ''unnamed subspecies"
of Phvsellil (Physella) ancillana (Say 1825), an "unnamed morph" of Physella (Costatella) GSClllans (Haldcman

awl introduced as a subspecies of Physe!!a (Costatella) hendersoni (Clench 1925) the nomen nudum fioridana
m.'."

4'Specics llf the genus St('//ophysa Martens 1898, native to Central America and Mexlco, have been found in Texas
(Te, 1978).

48·0IC, validity pf GyraultlS (Torqllis) horllellSi., is open to some doubt. It was named by F.C. Baker (l934e) for
specimells that he had earlier (e,g., 1928c) callerl Gyralllw arctiClls Beck (in Moller) 1842, Clarke (1973) placed
IHlnlensis in the SYllonynly of G. defiectus.

49lf Drepan(l'trellla and the Brazilian Acrorbis Odhner 1937 (type species: Acr(lrbis lh?tn'cola Ollhner 1937) are
~hUWll conclnsively to belung to the same tribe, then apparently the earliest name for this taxon is Acrorbini Staro.
bogatov 1958, predatillg Zilch's (1959) Drepanotremeae and Harry's (1962) Drepanotrelllat1nae. (Starobogatov
placed Drepallotrcma ill his Acrorbini (Starob\lgatnv, 1970), and Harry (1962) placed Acrorbis in his Drepanotremati­
nile, but Zilch (1959) placed (questionably) A crorbi$ in the tribe Segmell1ineae.)

50IJelisrmw (meeps (Mcnke) exhibits c(llJsiderable variatiun over it.1 wide range, which has resulted in many varietal

names. An alphabetical list of names assigned fo Helisoma s.s., with type localitieS in parentheses, follows: a/lcep$
Menke 1830 (Virginia), angllistoma Haldeman 1844 (no locality given, not figured, anti specimen lost), angulata
Rackett 1821 {preoccupied] (near uke Huron), angulatum Wood 1828 [preoccupied] (from Haldeman (1844); 1
have not seen this refercnce), antrosum Conrad 1834 (Randan's Creek, near Oalrbonte, Alabama)(=anceps Menke
1830), aroostookense Pilsbry 1895 (East branch of Salmon Brook, Woodland, Aroostook County, Maine), bartschi
EC. Baker 1945 (Brook at Great Falls, Virginia), bicarinamm Say 1817 [preoccupied] (Delaware River), cahni F.C.
Baker 1927 (Big Muskallonge lake, Vilas County, Wisconsin), corrngatum "Currier" Walker 1909 (perch Lake, Kent
COllnty, Michigan), engonatum Conrad 1835 (Albany, New York), ida!lOense F.C. Baker 1945 (pend Oreille River,
Sand Point, Idaho), !ordanense Winslow 1823 (South Ann of Pine Lake, about two miles north of East Jordan, Char­
levoix Couuty, Michigan), !atchfordi Pilsbry 1927 (Meach's Lake, Hull, Quebec), /tUljor Walker 1893 {preoccupied,
rename\l percarinatwn Walker 1909l (Crystal uke, Benzic OlUnty, Michigan), mill/lesotense F.C. Baker 1927 (Fron­
tellac, Minnesota), pfrcarinatHm Walkel 1909 {new nante fur major Walker 1909] (Crystal Lake, Bellzie County,
Michigan), politum F.c. Baker 1945 (Honcywell Creek, Carleton County, Ontario, Canada), portagensis F.C. Baker
1908 (portagc Lake, on Fish River, Aroostook COUllty, Maille), royalense Walker 1909 (Slskowit Lake, Isle Royale,
Lake Superior, Michigan), rushi F.C. Baker 1939 (Toad Island, Georgian Bay, Ontario, Canada), sayi F.C. Baker 1928
(Tomahawk LIke, Oneida County, Wise-ousin), shelleflS'C F.C. Baker 1927 (Shell Lake, Washburn County, Wiscomin),
strlatl/m F. C. Baker 1902 (Pleistocene fossil from sewer excavation, eight feet below the surface of the grouml, Cold
Spring Park, Milwaukee, WiscOllSin), unicarinatum Haidelllan 1844 (&:huylkHl River),

In Canada, Clarke (1973) recognized Walker's (190ge) variety royalense as a valid subspecies of Helisoma aflceps.
He considered H. anceps rushi F.C. Baker to be a synonym of If. a, royalel!$e, Clarke considered ten other "subspe­
cies" of H. anaps recorded from Canada: allticOStianum F.C Bakel 1945 (n Pleistocene fossil), aroostookense,
cahn!, latchfordi, percarlnatmn, politum, portagemis, sayt', striatum and unican'n.atunl. He concluded (p. 443) that
"it is probable that most or the 'subspecies' currently recognit.ed {in the Canadian Interior Basin] are not geographi­
cally diSl(nct and are faxollomically invalid but finn decisions on this llJ1lSt be deferred until analysis of more popu­
lations, indllding topotype populations can be made."

Helisoma euco.lmium (Bartsch 1(08) may be simply a fonll or juvenile of 11. anceps onceps (Menke),

5ttlte generic name Carvlifex was first prcsented by Binney (1863), in combination with Lea's (1858a) newberryl'
(Plaflorbir), as a namc without des<:ription ill a pamphlet ("Smithsonian Miscellaneous Collection 000") containing a
catalogue of North American Pulmonata, In 1865b,c, Biltlley described the genus and figured for the first time lea's
species Carinifex newberry!, In 1864c, Lea "proviSionally" introduced thc generic namc Megasystropha for uew­
berr:"!. The International Commission on Zoological Nomenclature ill Opiniou 432 [1956] supprcssed lhe generic
names Carinifex Binney 1863 and Megasystropha Lea 1864 in favol of Carinifex Binney 1865. Carinifex has been
llsed for mauy ycars as a generic name for the newberryi group of North American p1anorbids. In subordinating it as
a subgenus of ffeli$oma, I am following Hendersou (l931b) and D.W. Taylor (l966a).

Whether there are more than one species of Carinifex is doubtful. "TItis {Helis(lmrl (Carlnifex) newberryi] has
long heeu kJIOWll as a very protean species, hut conchologists have not been illdined to establish varietal names, as
the variatious ale very numerous and intergrade thoroughly, If one begins naming them it is difficult to see where
allY lines lllay be satisfactorily drawn. It is doubtful whether the variations call be properly called even mutattolts.
TIw variatillu is chi(jlly in the amount of elevation of the spire above the last whorl and a marked tendency toward
scalllrifomlity, with inevitable effect upon the general shape of the sllell, alld upon the width of the la.~t whorl and
of the mnbilicus. The variatiOll is so great arId the gradatiou so minute that it is almost impossible to determinc iust
what should bc lhe llonnal form" (Henderson, 193Ib). "I am dlsposed to look upon all of the described species and
varieties of Carfnifex as subspecies of a widely spread stock, .. "(PUsbry, 1934a).

52Ten nominal species or subspecies are associated with Menetus $.S. in addltion to its type spedes,M, opercu/am
Gould 1847. Two of tht> names are replacements for prel'ICcupied nallles, multilineatus Vanatta 1899 for orego/lensis
Vanatta 1895 (nun Ilregnnensis Trynn 1865) and cooPiCri F.e. Baker 1940 for plamllatus J.G. Cooper (in W. Cooper)
1859 (nOll plallu!atuS Deshayes 1824). The othcr slx names are cal!ioglyptus Vanatta 1895, centerviJIensis Tryon
1871, cram'labris F.e. Bakel 1945, labiatus P.C. Baker 1945, planospirus F,e, Baker 1945 and portlanden$iS P.C.
Baker 1945. Whcther any of these are more than forms or synonyms of operrularis is not presently known, The
subgenus needs critical study, Dall (1905) was of thc opinion that there was only one species, and, from my own
limited observalions, 1 agree. "The sculpture {of M. opercularis] is like that of [Promenetus[ exacuous, the spiral
sculpture being faint and someUmes absent in southern specimens, and tending to be emphasized in northern ones, As
a rule the margill of the aperture is not thickened excepl in yOllng specimens which havc bcen ovcrtaken by drought
or wlmer before matmity. The keel is generally, but not always, presenUn southern shclls, bot those from Oregon
and nQrthwanl show a tendcncy to foml a shell either withUllt a llotic-able keel, or with the keel fonning a margin to
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r:<tiler than a median cari:r\~L When compareu with Cooper's iypf,s ill the National Mllseuln Ml'.
["Planorbis"} r.alliog!yptus is seen to be identicaL The vallety oregonensis retains the typical fonn but
spiral SCulpture, 1 regard P ccnrervillcnsis of Tryon as a P planulatus with the keel obsolete. What ap.

peal to be imergradational forms arc numewus in the large series in the National Museum; though it woulu seem
in<;rcuible tn ally one possessing only the extremes that they can bdong to the Same species" (Dill, 1905: 93).

53F.t> Biker (1945) said the following about his subgenus Micromenetus, "TIle group here separated as ,tHero­
{rienNns differs ftom typical Me/Jetus in the size or the shell which is always much smaller, nOlle exceeding 4 nun. in
di3metcl The fOrln of the shell is lentic(llar and there is usually a peripheral carina more or less well developed.
n1\~ penia] g1~md has a duct which is ~('H three times as long as the gland and is attached to the itmer wall of the
preplltium for the greater part of its length ... In typkal MenetHs, this duct is short and ellterS the diaphragm direct-
ly with<mt being attached to the wall uf the preputium The pseudobranch in Micromenetus is also very long and
nart\lW while in typical Mellettls it is short ailll wide 111ese arc smill differences, perhaps, but they appear cun-
slanl Micn:mwndllS iliffels fwm b\Hh hommenls and f'larlOrbl!la ill thc shape of tile peniJl1 gland. As far as exam_
ineri the radlliae of (lIe two groups differ in fonnular, tllat of Menctus being 20-J-20 while in Micf{llnenetus it is
1j ·1·15 "

54 lr it tnrns out that the eatitern subgenus M1CTomenetlis is represented by only one variable specics, M. dilatatus
if the nomilla] species i'I. bmgniartiulllls and Ai. .;ampsoni fa.l1 witmn the nonna.l variation of M. dilatatus), as

\,'estem Menetlls 5-$. is represented by only the variable M. opercularis, then separating the two species each into
<l separatc sUhgenus does !lot seem justified_

55 How many species to recognize in the subgenus Micromenetus is difficult to decide wtthout an intensive study of
the gT\lUp, Eight mimcs for Recent planorbids are associated with the sllbgenus. Me/ll;;'I'US dilatatlls (Gould 1841) is
the type spcdes. Other na1l1e~ lire alabamensis Pilsbry 1895, brogniartiu.nus Lea t842, bllchanellsis Lea 1841,j1on'
dt'flSis F.C Baker 1945, ImlS Lea 1838, lenticu.laris u..a 1844,pl'nnsylvanfcus Pilsbry 1916 and sam{lsoni 'Ancey
S;mll'son 1885. EC. Baker (19'1,5) listed buchan€Jlsis, jioridcflsfs and pennsylvanicus as subspecies of M. dflatat7.lS.

wilether these are true subspecies or simply forJns !.U synonyms is not known, but jndging from Baker's
in other groups they 11robably do not .iustify recognition by latinized names. Lea's brogniartianus and

alabamensis ~re both carinate fonns at plesent not ,~eparahle by their descriptions. They may ptove to be
only variati(lllS of dililtarus From the specunens that 1 have observed, M. sampsOili differs from dilatatus by its
wlllldeI, less l1ared aperture and widel, shallower umbilicus. \\1lether or not t.hese arc constant characters,is not
kll!lWIl 11t pre.'\l)nl, lea's lens (pleocca]1bl) and lentini/an's are synnnyms of btogniartianl!s.

56 Twe11'c Recent nominal specilic or subspedfic names are associated with l'lanorbella S.S.· hella Lea 1841, cam.
['lIIm lallI Say 1821, ca!ladell..'is F.e. Baker & Calm 1931, col!illsi F.C. Baker 1939, daviJi Wit1s10w 1926, michigallen.
,is F.e. Baker 1927, m.illor Dunker 1850, lIul//ivolvis Case 1847, n'deauensis Fe. Baker 1945, rudentis Da1l1905,
,filii/hi F.e. Baker 1912 ami wisnJllsinensis Winslow 1926, Say's eampaml/ata is Ule type species of Planorbdla.

(1865c) inspe<::ted Lea's type specimell of bella, an immature shell, and plac,'d it in the synonymy of P. cam.
Fe. Baker (192Ec) sYllonymized minor with P ca!!lpallulafa s.s. Clarkc (1973) placed canadensis, davin',

and wisC<lIlsinensis in the synonymy of P campamdata s.s

"",' DaU (1905) proposed the section !Jaldemanlf1a for Lea's (1858) Planorbis wheatleyi. F. C. Baker (1945) was "dis-
to accept Haldemanina as a subgroup under Plallorb(l/a," and this arrangement was followed by likh (1959).
'er, PUshry & Ferriss (190(,) considered llaldl'lnanhm to he an absohlte syuonym of Planorbula, and, on in.

specting sflednwns of Plall(lr/mlll whcatleyi in the A<::ademy of Natural Sdence~ of Philadelphia, 1 am inclined to
agree with them

58Names Jssol;iated with thc genus Frome-nerus ale caniS NIsbry & Ferriss 1906, coloradoensfs Ee. Baker 1945,
exacu(!U,1 Say 182'1, harm' 'PUsbry' Ham 1891, hudsonicus Pilsbry 1934, hyallna Lea 1838, megas Dail 1905 ,rube/hiS
SleIki 1894, umbilicardfus Cllckerell 1887 and umbilicat1ls 1. W. Taylor 1885. Haldeman (1842-45 f 1844J) and sub­
scquent aut1lOlS have considered 11yalina to be a scalariJotm P exact/ous. Ham's (1891) hami is a nomen Iludllm,
which PUsbry (l899d) synonymized with P nrbellus. Owkcrell's wnbilkatellus is a replacement name for 1.W. Tay­
101'S umbilimtus (non pfanorbis umbilicarus Muller 1774). Fe. Baker (1945) describcd (posthumously) CI.llorado.
cuis as;} :Ylember of the genus MeM/llS. RH. Baker (194fi) placed it withPromenetlis. Hibbard & Taylor (1960)
syllollymi7,ed it, along with fwdsur/i<":us, nlegas and rubel/us, with exacu.ous. In regard to differentiae as hased on

agree ,vith (he synonymies abovc. I have ll<1t seell the type specimcns of P caniS, but 1 imticipate

that they will prove to be the same as P. wl1bili~'atellus.

59 D.W. Taylor (l960) erected a suhgenus'phreatumeI1ctus, for Promenetus umbflicatdlus (Cockerell) (type species),
the Texan P. carus (Pilsbry & Ferriss) and the Central American and Caribbean P. circumlmeatus (Shuttleworth).
However, beCaute of the small number of spedes k.nown from Fromelletus sJ. (only two of which havc been studied
anatomically), and the considerable variability whkh exists between species of Planorbidae, Clarke (1973) did not
consider it prudent tu recognize subgenera in the gellus PromenetJ<s.

6{}1be gen(lS VorttClfex is based on the fossil species V tryoni Meek (in DaH) 1870. living species are included in
the subgcnllS Parapholyx. Separating the fos.~i1 species from the Recent ones by placing them in different subgenera
may llot be desirable. "111e variability of the species {of VONier/ex d.], and the intergradations of form, are so
great that no subordinate groupings within the genus scem practicable at this time" (Taylor, 1966a).

6t Vorticlfex (Parapholyx) solida (Dail) may not be specif1cally distinct from V (P.) effusa (Lea).

62Walter (1970) was of the (lpiYlion that all four species of Neoplanorbis are only variants of Amphigyra alabamensis
Pilsbry. I have not had time to investigate tillS.

(i3 The species of Fillminicola are n(H dealt with in the identification key. AIi~t of species with distributions can be
round on pp, 102, 104.

64 ln spite of the scveral publications lYhkh deal with tl1C SUbgenus Walkerilla, it is still not well defined. For cx­
ample, in proposing the subgel(us, 'Duele (1928) mentioned that the radula of its type species, SonwtoXYniS (Walker­
ma) coosaensis Walker, has a ceutral tonth with a finely serrated cutUng edge (In his fIg. 25 he shows a central tOOt1l
with a non·prominent central cusp flanked on each side by nine lal,eral ClISpS) and on each side a row of 8-10 basal
denticles, The central tooth of S. isogo!lus (Say) he illostrated as having a prominent central cusp flanked by four
lateral cusps, and a row of three basal cusps on each side. Yet TIlOmpson (1969) illustrated S. (W.) tenax Thompson
as having a relatively prominent central cnsp flanked by lrix lateral cusps, and a row of three hasal cusps on each side.
Thompson (1969) figured the verge of S. (hi.) tcna:..: (it is a simple tapering structure with a single duct leading to its
apex) and imlicated that this type of verge is sUbgenerically wst1l'lct froln that of Somatogyrus s.s. 'l1l.e scutpt(lre of
the apkal whorls nf S. flf/.) te/lax is also considered subgenerically distinct, and is described as "fine spiral striations
wldch begin on IIrst quarter of whorl as minute punctations, then become mOre intense and coalesce into tlistinct
striations that tem:inate at the end of the apical whorl where the striation6 are slightly oblique."

6S The spccie~ of SotnatogynlS s.s. are not dealt with i.n the identification key. A list of species with distributions
call be fO(lnd (lI1 pp. 104,106.

66wluch of the key on the southern. especially Floridanian, Hy(lroblinae is based on the detaUed studies of TIlOnIjl­

son (1968, 1969).

67The monotypic genus Hoyia is distfnguished by its radula (Fe. Baker, 1926a). Its MatOlny has not been studied,
so Its subfamillal placement is presumptlvtl. "The radula of [Hoyia} sheldoni is totally unllke that of any other
Awencan amnicoloid nbserved or published. Thc teeth ale all very small, about a third the sizc of those of Amnicola
lfl/losa, and tlle dell ticulations are very fme, all teeth beyond the central bcing multicuspid, with the cusps of equal
size" (F.e. Baker, 1928c).

611Taylor (19f16b) characterizes Tryonia as I'ollows: "Shell turrifoml, with more whorls, a narrower outUnc, smaller
aperture, and a dceper sutule tItan in most Pyrgophonr.l. The sculpture may consist only of growth tinefs], or lflay
be coarsely llrate, pUcate, or reticulate, Sptlles of the shoulder of the shell (characteristic of Pyrgophorus) are un­
k1lO\.\IT1 in Tryonia.

"Virtaaliy all of the species are known by shell alone, so that uo trenchant charilcterization of the genus is pos­
~ibfe. Tryonia cheatumi is known to be ovoviviparous like PyrgophonlS (PUsbry, 193 5b [a] )."

69T1:e spedes of Ap!IaostracOIl arc nnt dealt with in the identification key. A list of species with distrib\ltions can
be fO(lnd on pr. 92, 98.
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are no: dealt '-Vith in tbe identification key,

iOT1no keys for the geliendlarstO/lill and Rhopillema are from Tli0mpsoli (1977).

'11 The species (.1f CinciJ1natia, FOl1te/ialla .1 ..1., /v'il/n'cpla and
Lists of species with distributiolis are given 011 pr. 110, 114, 126,

'iZDistinguishillg dlinaders for Amnicola 5,.1. and Lyogyms are from Thompson (1968). TIle species of neither of
these tW\1 wbgelll::ra are deal: \\it1l in the identificatioli key. Lists of speeies with dlstributiolis Cill! be found on pp,
:20.124, ""

81 The relationships of the Alaskan representatives of the Holarctlc Fossaria tnmcatula to Eurasian members of the
species, as well as to the more eastern American f0ssarias, have not been critically studied.

82The shape of the £lIeU of Fossarla (Bakerilymnaea) hendersoni from Colorado is quite similar to that of f: (B.)
sonomaensis, Hibbard & Taylor (1960) considered the shell of F. (B.) hendersoni to faIl within the range of varia·
tion of F (R) cockerelli. F (B.) sonomaensis also may prove to be merely a morph of cockerelli, or of bulimoldes,
as suggested by Clarke (1973).

i"Gnodridl (I940d: 19) mentitms that the radula of Mudalia I"Nitocris"J h distinctly differen: from that of Lep­
loxi,~ .1 •.1. ["tit'! :ruc Am,liflJsa"]. As yet, I have not been able to confirm this. Any futute study of the generic/sub.
generic rdaUonsldps of these two groups should -include an inspection of their radulae witb the scanning electron
llllC[oscnpe,

i6The shell of L~ptoxis Wen/uta is quite variable in regard to spiral sculpturing, rallging from completely smooth to
Urate. In ilre past, populations with lirate fonns have been called L jJriffithiaM (Lea).

77 Sl'!u)uth shells Inay occur in various popl!lations of Leptoxls jOnnosa, btlt spIral striae ate clraractefistk of the
specres.

Be Ferriss (1906) described small discoidal shells fOllnd in driH debris of the Guadalupe River in Texas
as Valrata micra ami V micra J1!rgax, hut called attention to sjmjJalities of the slrells to the Pahearctk hydrobtids
Horatia Bourguigrlat and Daudebardiella Boettger. Pilsbry and Ferriss stated further :hat, until fresh specimens with
sofl parts Dr opercula were fonlid, the taxonomic position of these tiny mollnoo wOllld remain Ulicertain. In 1916,
PiIstlry placed tliem in the gerlUs HOT\! tia and the subgenus Haulfenia Pollonera. Boie (1970) separated Hauffenia as
a genllS distinct from Horalfa, usirlg characters (If the serninal receptacle and operculum to distinguish the two ta..xa.

)1' (1975) placed micra in HIll<ffenia and mrgax in Horatia. N. yet, there are no published anatomical or oper­
data on the American species, so it i~ not known to which, if either, genus they belorlg.

74 There is cO!lSiderable local variatioll in Leptoxis s.s., which has been responsible for the creation of many nomina!
species and a larg(' synonymy. "H is clear to the eye [that] the Anculosa ['" Leptoxiss.s.] of the main parts of the
Cumberlawl Il.lid Tennessee rivers [are! higher in proportion to diameter than are shells of headwaters and tribu­
larks, ... In Anculosa ["'Leptoxir .1.5.], environmental polymorphisJI\ ... is less simple than in the IitlJasias that
have been studkd. The main river anculosaj) follow the rule of baving s.horter spires ttlan the npriver and tributary
colonies. There is also another environmental mudiflcation. The body whorls of main river anculosae are higher-in
propurtion to diameter than those of head and tributary waters. . .. The changes are irregularly progressive" (Good­
riell, 1934a: 12, 15), ";t. subg/oboSfl Say is the llCad~tream representative in the Tennessee Riwr system. It is re.
place,a dowlIStremll by A. [Leptoxisj pfaefosa Say 111 the main river, and those forms of Anculosa [Lqt(oxis] which

'trate the lower tributaries arc, with only one: or two exceptkms, either this species or ob\ious offshoots of iL
group ean be spoken of lIS the subglo.Josa.praerosa complex" (Goodrich, 1938: 4-6).

83 The strong spiral striation of "Galba" alberta F. C. Baker suggests that this nlorph or species may beloug to Stagni­
cola rather than to Fus,'Ii1ria (Bakcrilymnaea).

87Couplets 5, 6 and 7 are from Walker (1908c).

88From Clarke (1973).

8'iFC , Baker (1945) recogniud only two species of PlatlOrbella s.s., P campanulata (SaY) and P. muttivolvis (CMe),
but for camfJllnulara he recognized the nine suhspecies [as Helisoma (PlanorbeJla) campanulatumJ listed below. II
have ommitted three subspecies known only as fossils.]

p. campanuillta c0npanulata (Say 1821). Vennont west to North Dakota, south :0 Ohio and illinois, north·
ward to Great Slave L'l.ke (F.C. Baker, 1928c),

P. <:aml'anulata wisconsinensis (Winslow 1926). Wiscomin, Michigan, and probably Quebec, Ontario aIld Mani­
toba (Winslow, 1926; F.C. Baker, 1928c»

P. campamdata davisi (Winslow 1'926). Michigan and Wisconsin (F,C. Baker, 1928c); New Hampshire (F.C.
Baker,1942c),

P. cllmpanulata canadensis Wc. Baker & Cahn 1931). Lakes of northern Ontario (F.C. Baker & Calm, 1931).
P. campanulata collinsi (F.C. Baker 1939). L,ke of the Woods District, western Orltario (P.C. Baker, 1939b).
P. campanulata mkhiganensis (F.C. Baker 1927). Mud Lake, Roscommon County, Michigan (F.C. Baker,

1927(0),
P. cam/taJlulata rudentis (Dall1905). Knee Lake, nn Hayes River, Keewatin, rlOrthern Manitoba, Canada (Dall

1905; F.C. Baker & Calm, 1931).
P. campal\ulata smithi (F.C. Baker 1912). Douglas Lake, Michigan; ? also nortllem Wiscousin (F.e. Baker,

1928c).
P. campanulata n'deau('\rsfs (F,C. Baker 1945). Rideau River, Ottawa, Canada (P.C. Baker, 1945).

Clarke (I973) placed mdentis DaJ1, wiscQ)rsinensis Winslow, tlvvisi Winslow and canadensis F.C. Baker & Cahn hi
the synonymy of calfl!,amdata s,s. 1'1e recognized collinsi FC. Baker and also apparently multivolvis Case as sub­
species of C\rmpaJ!ulata.

IM The distinction between Fossan'a dalli and F pcrple:xa seems a bit dubious. The laHer has been repmtcd from
Washington (F.C. Baker & Henderson, 1929) and (as a J!lorph of bulimoides) from California, Montana, Utllh, Nevada
and Arizona (Clarke, 1973),

'!OMost of the nomina! ta"a withul the snbgenus PicfOsoma are 1I0t critically enough defined, c.~pecially"ln regard to
geographic, microgeographic and ecophenotypic vRriation, to present more than a very tentative taxonomy at this
tinle. P.C. Baker (1945: 149) recognized [as "He!isoma (PiemsomaJ"] 17 species plus an additional 10 subspecies
for N"rth America north of Mexico: ammon (Gould), bfnneyi (Tryon), chautauqtrensis P.C. Baker, corpulenta cor·
pulentll (Say), corpulenla vennilionensis F,e. Baker, homi (Tryon), )nagnifica (PiIsbry), multicostata multicMtata
F.C. Baker, mu!lic(J"tata whiteavesi F. C, Baker, occiderltalis occfdetltalis (Couper), occidentalis depres"a F, C. Baker,
oregoncmis (Tryon), pilsbryi !,Usltryi (F.C. Baker), pilsbryi infracarinara (F.C. Baker), p!exata (Ingersoll), subcrenata

85 The Phy~idac are taken to genera in this key, except for Aplexa and Stenophysa, which are keyed to species. lists
ofspedes Witll distributions can be found on pp.181, 184, :88, 190, 194.

86 North American snails of the genus Aplexa 11 ave generally been referred to the Eurasian species A. hypnorum
(Linnaells). Starobogatov & Streletzkaja (1967) and Te (1978, 1980) recoguized the Western Hemisphere Aplcxa
as A, elongMIl (SaY). Starobogatov & Streletzkaja reported A. elongllta also ill eastem Siberia.
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8()Variolls lymnaelds are chatac:erized by havlllg radulae
\VitIl either- bicuspid or :ricuspid lateral teeth. In tlle
genus Fossan'a, members nr tlle subgenus Fossani1 .15. have
tricllspid lateral teeth (Fig. 784a), \vbereas member> of
Ille subgenus Bakeri!ymnaca have bicuspid laterals (Fig.
784b) Because of possessio!! of bicllspid lateral teeth
{characteristic of Nortll Americlln Stagnicola), Bakeri.

WllS previously placed with the stagnicolas.
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sU/Jcrcnata (Carpenter), ,rubcrcnata disjeeta (Cooper), tenuis cali[orniensls F. e. Baker, telllJ.is sinuosa (Bonnet), traski

m'volvis lTI'lrO!\I{S (Say), tn')(oh'is [allax (Haldeman), m'volvis Ienta (Say), trivoll'is macrosroma (Whiteaves),
tnrgida (Jeffreys), tnmcuta (Mlles) and winsIl)wi (P.C. Baker). Baker (op. dt.) included P hom! and P

as subspccies of subcrolata on plates 90, 92 and 93. He naJned additional taxa later in the same work: rml·
variety of binneyi), co/umbiensis, kennicotti", preblci (a variety of pilsbryf),perdisjuncta (a variety of sub.

and marsha!li (n variety of trivo/)'fs).
(1973) placed [alia;" Haldeman alld macrostoma (Whiteaves) in the synonymy of frivolvis (Say), homi

<Uld plrxata OJlgersoll) in t.he synonymy of subcrenata (Carpcnter), kennieotti F. e. Baket and prehlei F. C,
in the synonymy of l/i/sbryi infracarinata F.C. Baker, and multicostara F.C, Baker in the synonymy of cor,

Jlv/cnta (Say). He (op. cit.) considcrcd subcrenata to be a subspecics of trivo/vis.

9t The sllbgellus Sem{nolina was named by Pilsbry (l934a) to indude "f{e1isoma" sea/art:' (Jay 1839) (the type spe­
des), "Nelisom-l1" duryi (\Vetherby 1879) and its sub~pecies arid fOlm~, and thc Pliocene "Helisoma" cOlUmti (Dall
liNO) and "Hellsoma" liisst(mi (Dall 1890). He (p. 31) characterized them as, "Hellsomas in which the external
dUCI from penial gland to upper sac is short and adnate. Shell shaped like Pierosoma or with the spire produced on
the left side and scalar, P'hysa-sltaped. Tlte smooth or malleate surface is not thread.striate, usually glossy." F.C.
Bakcr (1945: 130,134) further chaJacterized the subgenus: "Shell, ,Large; sinistral, pflysa-shaped 01 planorboid,
with every gHdation between these fonrts, usually Widely or dceply 11mbilicated; surface smooth, llSUally glossy,
wiihout the thread·like, stri>le of Pierusoma ,Seminoh'na is a nolable group of the sUbfaruily Helisomatlnae and
elle of the 1\1ost vuriable genera as tegards species. 'nte physoid aspect of its type species, Pall.ldilla sca/aris Jay, led
the older COlIChologists to include it in Physa and the genus Amen'a of the family [sic] Bulinidae, The largest spe­
cie" [sit] Helisoma dl(ry{ (Wetherby), is perhaps 1ll\)J'e \'ariable than any other species found in Arnetlcll, its extremes
being rWlO typical Physa-shaped to flatly discoidal shell, The elongation of the spire always prodllces a physoid

The nlces of dl.lryi blend iuto each other and often three fonns will occur in the same lot, as normale, inter.
and ,fury!."

92The P/anOrbella (Pierosoma] ammon (Gould) group htcludes the nominal species ammon Gould 1855, Inlski Lea
1856, Nnney{ Tryon 1867, oecidental\s Cooper 1870 and co/umhiellsis F.C. Baker 1945. "H billneyi, H ammOll,
H ocddenta/e, and II. trashl are all closely related and may be found to behmg tq 1 species when the problem is
investigated thoroughly" (Clarke, 1973: 465).

Henderson (1934a) discussed and figured the latter four nominal species. Of P. amman he said, "An important
charactet is the strong slope of the lateral outUne, giving the shell somewhat the shape of a truncated cone, This i1
shared by most f1e1isoma species, but is more marked than usual in this species. Many much depressed specimens of
similal diameter from California might easily be assigned to ammon, altd thete seem to be some tntergrades, but I
am inclined to belIeve there is no close relattonship between them." Regarding P trash, Henderson said, "The re­
semblmce or this species to binneyi is notable, but it is more nearly barrel shaped, considerably higher proportion­
ally, and the SCUlpture less prolloullced, especially on the last whorl, where the striae are very fine, but just in front
of the apertute they are Coarser, and the apical whorls are deeply sunken. Young specimens of ammon from the
same tegion much resemble traskJ'{, but they soon begin to lose their barrel shape and take on the truncated cone
shape of ammon, the carina is not 50 sh:n}l and the apex not sq deeply sunken." Henderson (op. dt.) selected a
neotype for P. oecldellta/is from Klamath Lake, Oregon. "The neotypc measmes 27.5 mm. in diameter and 15 nun,
in altitude just back of the slightly everted lip, approximating Cooper's rnaxinlwn n)easurements, The last WllOrl is
not carinate, but is shortly rounded above and more broadly bclow.... Though somewhat resemblingl!. binneyi
(Tryon) in the strap-like whods, occidellfl1/is diffets markedly ilt the less pronounced sculpture and the dilillppear­
ance of the carin:! at an carly stage of growth."

"Hdisoma co/umbil'llse show~ relationship to the binneyi group in its sculpture and the carination of its whods.
.it diffels front the members of that group In that it is of sm3.ller size, has less relative axial height, its rib striae are
less widely spaced and the whorls are 11sually more angu.late . .it differs from tile whcre-natum group in having more
regUlar and less widely spaced rib striae, in Its angulated base and spire depression, and in the shape of the aperture"
(F.C. Baker, 1945: 223).

F1G. ·.'RS. Diagram ,bowing rdatio>l\~ 01' Florida fllrlns of PkmorbdliJ. of the "Ilbgenus Seminolina (from !'ijsb1Y, ! 934a).

94 Key cOllplets 44 and 45 are from Clatke (1973).

95 A second nominal species or SUbspecies will also fit the diagnosis prOVided by the second half of kcy couplet 44,
Planorbella (Pierosoma) lvins/owi (F,C Baket 1926). It is not clear to me just which shell features call be IIsed to
separate it from P WJ corpu/enta corpulenta. F.C. Baker (1 926b) named it originally as "a very distinct variety of
trivolFis. It rese\llbles pilsbryi in [;Ome respects, but is smaller, only about half the size of adult inJividtlals of that
varicty, and the body whotl is sharply angulated attd more flat-sided. It was first thought to 1epresent a distinct spe­
cies, but tlle presence of indfviduals V:lrying toward triro/vis in the type lot, as well as in nearby waters, indicate a
re1atiollShip to tius large planorbid." Furthet, the shen characteristics of P. (P.) wins/owi merge into P. (P.) pilsbryi
infmean'nata, which JOerge with P (P.) pflsbryi s,s., whi1~h in tum seem to merge into P. (P.) trivo/vi$, (See note 96)

%Clarke (1973: 459 ff.) recognized the subspecies Helisoma ["'Planorhdlaj (Piero5Oma) pi/sbryi infracan:natum
F.C. Bakcr 1932, but !lot without some hesitation. "Since reliable criteria atel:!cking fot any new evaluation of the
biological relatiunship between this taxon and the more southentHdr's(fma {"'Planorbellaj pilsbr)'i Baker, the most
lecent opinion (£laker, 1945: 138) is followed arid the name U. p. infracarinatum is used.... Baker [l936b]
commented on the 'perplexing variation' in this subspecies.TIte variation is so great, tTl fact, that olle is initially
tempted 10 consider it analogous to the variatiOll exJtibited by Gyrau/lls dej1eetliS and to regard Helisoma r", Planor·
bella (Pierosoma)] pilsbryi illfracarinatum as a fl'equently occurring morphological variant of H. trivolvis (Say).
lt jg also possible that I1e/{somll pllsbryi ill[racari/latum is a morph which is intermediate betwcen If. cilrpu/elltum
(s. sir.) and l{, tril'o/I'is (~. str.) derived from sporlldit intrQg1es:;ive hybridization or representlltg a ~urviving paretttal
stock fnllli which H. corpl1lentum arose. The status of fl. p. in[racarinatum as a separate taxon requires additional
research" (Clarke, 1973: 461-4(2).

93 A second nominal species will also fit the diagnosis provided by the second halves of key couplets 40 and 46,
Planorhella (Pierosoma) tenuis (Fig. 735). It is HOt. clear to me just which shell features can be uscd to separate 'tt
from P. (P) trivoll'{s suhere/lata. My general illlpression is that tenuis is llsually smaller and more fInely sculptured
than typical suber/mata. Foe. Baker (1934a) named a sllbspecies from Santa Clara County, California, He/i5Oma
towe californiem'l!, '''This race is widely distributed in California ftom Santa Clara County southward. He/{soma
t,;nue is widely distributed in California and does not differ materially frOll! the species as found in Mexico and Ari­
ZOlta." F.e. Baker (1945) figured "He/i.wlIla tenue silluosum (Bonnet)" ftom Arizona, Texas, New Mexico and
Mexico.
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Clarke (1973) placed Helisoma kennicotti F.e. Baker 1945 and Helisoma pilsbryJ preble! P.C. Baker 1945 in the

synollymy of Platlorbclla (Picrosoma) pi{sbryi infracarinata (P. C. Baker).
FlOm a c\Uuparison of authentic material of pilshryi (llaratypes, ANSP 140269) and infracarinl1fa (paratypes,

ANS1' 158589), as well as winr{ml1' F. C Baker i926 (para types, ANSP 158596), ~U1d considering variation seen in
other Jnuseam iots and presellted in the iiterature, 1 can see no compelling reason to separate the three fonm taxo­
nomically with latinized names. Fllrther, 1 suspect that Planorbd{a pf{sbryi is not taxonomically distiuct from F
trivolvis.

'TIw spire carinae in the form in/racarimua have a tendency to be better developed than in pilsbryi; these carinae
~re ruther prominent in the form winslowi, the shell of which also has well-.developed basal carinae.

10111t1.1 laleral teeth of Rhodacmea are distinct from other
North American ancyllds by the possessioll of an "enor­
mous mesocone, the blade-like cusp extettding beyond the
basl~, tile ectocone is back of the mesocone, entirely sepa­
rated from it and has several small cusps; there is nn endo­
cone" (Walker, 1918b) {Fig. 786J,

~~~<:tooolre

W\(i.1 911
i J )_.l-m.~w,,! \Iyv \
II i ) \ l ..J,.)

cCl1trnlto6th V,-",.,~-'lst latcra1tooUl7
radula, teeth cf ancylid timpets,

97 F.C, Baker's opinions legal ding l'lanorbdla (Piernsoma) In'voh'is (Say) changed over the years. III h.is final (1945)
rub1kation, he recognized the eight suhspecies {as IJelisoma (Pierosoma) trirolvisJ listed below and gave various
localities.

P triFolvis tril'\)lvis (Say lB 17). "This type of ilieli is abulldantly distributed in the nOltheastern part of the
United States from Maine, westward to Nell/asb. TIle southward extension of the typical form appears to
be nl1l'them lllinois and indiana. Ohio, Pennsylvania, and New Jersey" (P.C. Baker, 1936h), in 1945. Baker
meutioned New York, ivlichigan and Wisconsin.

P. trivolvis falm (Haldeman 1844), Massachusetts, Maine,
r tnrolvis le!1ta (Say 1B34), Central TIlino15, Tennessee, Louisiana, Texas,
P. tril'o/vis macrostoma (Whiteaves .1863), Southern Canadil,northern Wiscollsin,
P. trivolPis turgida (Jeffreys 1830) ('" intertexta Sowerby 1878), South Carolina?, Florida, Alabama, Texas,

Arkansas.
P. tril'olvis marshalli (F.C. Baker 1945). New Jersey, New York, Maryland, VirginIa.
p. tril,olvi8 chantarrquensis (F.C. Baker 1928). Qlautauqua River. New York.
fl. rrivoh'is 11O!U011l;!flsfs fEe. Baker 1945). Holston Rive" southwestern Virginia.

Clarke (1973) added ,luoaellata Carpenter 1857 as a subspecies of Planorbella ["l!el!soma"J triwlvis, giving its
distribution as California t(1 BritBh Columbia and Yukon TerritOIY and east to Utah. Colorado, Minnesota and Mani·
toba. He placer! fal/ax HaldermUl and macrostUlna Whiteaves in the synonymy of trivolvis S.S., and llOmi Tryon lB65
and 1!lexata lugersoU 1876 in the ~ynollymy of subcrenata.

1 dOllbt if it is advisable at this time to recngnize varieties or subspecies of Plal/orhella trivolvis, at least lrutil a
~.;l1eflll ,~tudy is undertaken and completed on this common and Wide-spread complex of NOlth American planorbid
~1I~tils, However, if geographic subspecific names fit a need, then perhaps four can be tentatively adopted: P. In'l,oIris
5.$, (northern North America east of the Rocky :>"lountains, south to Nebraska, northem illinois, Pennsylvania and
New Jersey), P. tril'oh!i.l lenta (central U.S.A. south of Nebraska and celltral illinois to Texas (?) arld Louisiana), P.
irivolvis fllrgida (southeastern U.s.A., south of Penttsyivanla and west to Alabama, Arkansas and possibly Texas),
arrd P tn'1'olvis subcrenata (Rocky 1'Itountaln and Pacific states and plovinccs, pos.~ib1y cast ill the north to Manitoba
and Minnesota),

98Pilsbry (1934a) l'ecognil~d six races of Planorbella (Seminolina) daryi: duryi s,s" illtercalaris Pilsbry 1887, pre·
'a Marshall 1926, eudiscus l'ilshry 1934, mmnalis Pilsbry 1934 and semfnolis Pihbry 1934. These, along with
.1calaris, arc i1iu~trated in fig. 785.
l>'1rbella (Seminolina) duryi seminolis is the SUbspecies which is characterized by an eve,ted spire of varying

degl1:~es Higher spired individuals :1!e very sirnilar in appearance to P. (S.) sealaris, but the lattCl is narrower and
less widely umbiiicate. Also, in l'. (s.) duryi semino/is, the "lower [I.e., anterior] matgin of {theJ apeltule

advanced beyond (that of] the upper [Le., posteriorJ" margin (except in exceptionally long individllals)
~4a: 35), whel'eas in P. {S} sealaris the upper (posterinr) ll1argin of the aperttlre (when viewed ftom the

glli,e end (If the shell) plojects furthet thalt tile lower (anterim) l1lW gin.

J9Tlro icl\.'l1tificat1on key f(ll the Am:ylidac is adapted frolll Basch (1963).

)(j0Clarke's (1973) treatmel11 of the Valvatid:ae diffCls in severall'esrects frolll that of Heard (1982) Cb,ke con·
~i1lored Villvilla !J:wisi aud V sinccra 1l)'landen' as morphs of V 3inCl"ffi, and V ontariensis as II subspecies of V sin­
cem (rather t11<l:11 as a rllorph of V

CORRIGENDA

The endings of the tlivial names of Cipilligopahulina [p.86J should be Co chinellsis malh'ata and C iaponica.
[111ese two irrtroduced snaib, now willely spl'ead in the United Staies, were restricted origillal1y to the Fill East.
There is wme doubt as to whether they are aetuaily two distillct species, rathel than different fOlms of the same
(videspread variable species.]

The name Campelnma regulare (Lea 1841) should repiace C roarcwtUfll (Lea 1844) [pp. 86, 87 (Fig. 40), 91
(Fig. 66)J. C. decisllm (Say) dates from 1817, lathel than 1816 {p. 86 J.

Li(lplax choctawhatchensis [p. 90J should be placed a~ a subspecies of L. pilsbryi and its distdbution listed as
Choctawhatchee. Esombia, Fiint and Suwannee river system~. Flodda and Gel1lgia. The distribution of L. pi{sbryi
rlilsbtyi is restlicted to the Chiyola Rive" florida (see Burch & Vail, 1982),

PHsbry (l899b) shouid be PUsh,y (l899a) on pp. 102, 103 [see Humincola erythopomo, F nuttalliallO, F .wni·
nalis and F virens J.

Mur,ay (l964, 1976) should be added as references for the intrtldtlced Melanoides tuberOllara on p, 130.
The endings of some of the trivial names given on pp. 149 and 19B-206 should be changed as follows: Gyroroma

amplum, G. carirn'!allm, G. indsum. lJellsoma (Carini[ex) newberryi jacksonense [pp. 198, 199J, H. (C.) ncwbenyi
occidentale tpp. 199, 202J, Mcnl"tru (Micromenetus) brogniartianus [pp. 201,2021, Planorbella (Pferosoma) colum­
biensis [p. 202], P (P) corpulenta corpulenta [p, 202], P. (F) corpulent? vermilionensis [11. 204L P. (P) corpurenta
whitcavesi [[1. 204], P (P.) magnifica [pp, 204, 205], P (P) occidentalis fpp. 204, 205], P. (P.) pi1xbryi in/racarinata
[pp. 203, 204J, r. (P.) sub('TCflota ('" trirolvis sabcrenata) {pp. 204, 205J, P. (P.) tenuis {pp. 204, 205J, P. (P.) tri·
mlvis intertexta ('" tllrgida Jeffreys 1830) [p, 204], P. (P) tnrllcata hlp. 204, 206], P. (Semfno/lna) sealaris [pp.
204,206J.

Lithasia genieulata pinguis (p. 160) is induded in Supplemelltall\'ote 35 (p. 272).
The da te of Pilsbry's Physa cubensis peninsrdaris [Physella (Costatella) cubensis 1,eninsularis J (see p. 188) is 1899.
HcliSOlna eucosmia (Bartsch 1908) was omitted ullder the subgenus Heliroma s.s. (11. 198). This is the nanle given

to smail shells with spiral reddish ballds from Greellfle!d Pond near Wilmington, NOl'th Carolina, alld Burks Place,
LOllisiana. These shells may leplesent melely a fOllu of fl. anceps ancr:ps,

A revised list uf the species of PlanorbP/la. subgerrus Picrosorna (reL pp. 202.204) is ao fuUows.

SUbgenus PierosmrW Dal[ i905

Planaroel/a (Piemsorna)ammull (Gould 1855) [Fig. 730J
Cienaga GIllnde, 01 Cololado Low Desert (Gould, 1855a; Henderson,1936d); Sacramento and
San Joaquin river drainages and near Watsonville, CalifOlnia (Hendelson, 1934a).

Planorbella (Picrosoma) binneyi (T,yoll 1867)
California to British Columbia in the Pacific drainage area aad British Columbia and Alberta in the
headwatels of the Peace aud NO/th Saskatchewan river oystellls (Clarke, 1973).

Planorbella (Picrosonw) mlumhiensis (F. C. Baker 1945)
iJJc La ~lache, Cariboo District, Britisil Coiumbia (f. C. Baker, 1(45).

Planorbdla (Pieroslllna) CIIrllUlema evrpulerlta (Say l824)
Western Ontario, eastern Manitoba and northern Minnesota in the Winllipeg River system; upper
Missis~ippi River system in northeln Minrresota (Clarke, 1973).

Plarwrbefla (Picrnsoma} crlrpu!enta l'emtilionensis (F C. Baker 1929)
Vermilion uke, St. Louis COllnty, Minnesota (F. C. Baker, 192%).

Planorbella (Pierosoma) corpulenta whiteavesi (F, C. Baker 1932)
G,eenwater Lake and L~c des Mille Lacs, Thllnder Bay District, Ontario (Clarke, 1973).

Planvrbclla (Pierosoma) magnifica (Piisbry 1903) [Fig. 732J
Gleenfleld Pond, nell! WilmingtQn, North DIOHna (Bartseh, 1908).

Plal10rbefla (Pierosoma) ocddentalis (Coopel 1870) [Fig. 7331
Lakes, rivers, creeks, ditches, sioughs alld swamps in CalifOlnia, Oregon ami Washington (see Hen­
derson.1936c).
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ANSP, AbbH,viation, llsuaUy associated with museum specimen catalogue numbers, for Academy of
Natural Sciences of Philadelphia,

Angnlation. Edge along which two surfaces in differellt planes meet at an angle,

Angnlar, .mgulate. Having an angle (or having the tendency to form an angle), mther than a round
contour.

Ancylifoml. Limpet-shapt:d; patelliform; shaped like an obtuse cone (see Fig, 778),

Acnte, Sharp at the end.

Ampnllariid. A common-name adjective referring to a member of the famUy Ampullariidae.

Ancylid. A common-naUle adjective referring to a member of the family Ancylidae.

Acroloxid. A common-name adjective referring to a member of the fantily Acroloxidae,

Abaxial. Directed away from the shell axis (I.e., the central line or central column of a coiled gas­
tropod shell) outward,

(Belluaelt & Miller, 1973).

Pflln(lrbelill fPierusoma) orcglJI1t'nsfs (Tryoll 1865)
1865j); Tooele County, Utah (Fe. Baker, 1945),
C. Baker 1926) [Fig. 731 J

Minnesota, northern New York and centra! WisconsIn northward (F. C, Baker,
pilSf!ryi s_s.]; 51. Lawrel1ce RiYer drainage area in Georgian Bay and the 51. Law.

renee River and Rideau River; Canadian Interior Basin from eastern Ontario to central Sa~katclle.

wan (Clarke, 1973) [form itlfracariJUJta]; Vilas CDunty, Wisconsin (FC. Baker, 1928c) [form

(Pierosoma) tennis (Dultker 1850) [Fig.
.riz(1na, New Mexico, sO(lthern California
(Piemsoma) trasld (Lea 1856)

Caiifornia Kern Lake (Lea, 1856), Stockton (Hendersnn, 19341.1), Bakersfield, Kern County, and
Buena Vista Lake (F.e. Baker, 1945)

Pkillorbella (Pierosomll) tril'()fvis tn'lCO!viS (Say 1817) [Fig_ 736J
Northern Nnrth America east of the Rocky Mountains, sOllth to Nebraska, northern Illinois, Penn­
sylvania and New Jersey,

Piallorbelfll (Pierosoma) In'l'oMs lenra (Say 1834)
Central Unitel! States from Kansas and cel1tral Illinois ttl (") Texas and louisiana,
norbetfa fPi('rosom(l) rrivolFis suhcrl!)]ata (Carpenter 1857) [Fig. 734]

Columbia alld Yukon Territory and east tu Utah, Colorado, Minnesota andCalifornia to
Manitoha (Clarke,

Plallorbella (l'ier,7soma) triJ'<Jfvis f'J.rgidll (Jeffreys
From Long Pine Key, in the southern Everglades, throughout pel
the euast to Lake Waccamaw, North Carolina (pU.'\bry, 1934a) and
Alabama, Arkansas and (1) Texas.

Pfanorfw{{a (Pierosolnll) tnmcllta (Miles 1861) [Fig. 7371
Michigan, northem Ulilloi~, md Wis>;;onsin (F, C. Baker, 1928c).

'nrc name Drepanorrema (AntUlorbis) cimex on p. 199 Oegend of Fig, 715) should be DrepanorrcrJUJ (Fossu­
f,)rbis} cimex.

The generic name ill the legend of Fig. 741 (p. 207)slrould be Plilnorb(fil (not Plailorbeffll).

Aperture. The opening or "mouth" of a sllail shell through which the head-foot protrudes when the
snail is active.

Attennate. Slender; elongated; long and narrow.

Auctomm (abbr. auct,). Of authors.

Auger-shaped. Silaped like an auger, Le" with a t1attened base tenninatlng in a sharp, pointed twist.

AxIal. Parallel to the axis or columella of a shell, Le" transverse to the direction of the shell's spiral
coil.

Base. The part of the shell opposite the apex. When a shell is held with the apex directed upward,
the base Is the "bottom" part of the shell. In regard to tlte natural position of the shell as carried
by the snail, the "base" is the anterior end.

Bithyniid, A common-name adjective referring to a member of the family Bithyniidae,

Body whorl. The last complete whorl or volntioll of a spiral snail shell, measured from the outer lip
back to a point immediately above the outer lip. It is normally the largest whorl of the shell, and is
called the body whorl because it encloses the gre<ltest part of the snail's body.

Callns, A layer of calcareous material on a shell secreted by the snail's mantle.

(285)
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Call1pal1ulllte, Flared;),t the end; bell-shaped.

Crmaliculnte. Bearing <l ch<l.nnel or groove.

Carina (pI. carinae). A sharp spiral edge, ridge or "keel" ou the outer shell s(!fface,

Carinate, Having OIle or more sharp spiral edges, ridges or keels on the outer shell surf,\ct'.

Central tooth. TIw median or rachidi;(Il tootl1 of a transverse row of radular teeth. It is flanked by
lateral teeth (seel'/ig. 784).

Channeled. Bearing a channel or groove.

Clnvllte. ClUb-shaped: growing gradnally thicker toward one end.

Cleaver-like. Shaped like a butdler's deaver, Le., like a short, flat, broad cutting instr1.llnellt.

Color bands. Revolving spiral stripes of a darker hue or different color from the gronnd or back­
ground color which occur 011 some species of gastropod shells.

Coltlmella. The intemal column around which the whorls revolve; the axis of a spiral shell.

Cohlmellar lip. The apertural margin at the columellar region of a coiled gastropod shell.

Refers to the spire of il g<lstropod shell which is relatively flattened, Lc., is not elol1-

Decollate. Cut off, Le" as 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 disease, accident or malnutrition, or a reaction to adverse enviroument. See depauperization.

Depauperization. The outward manifestation of disease, accident or malnutrition, aT a readion to
inimical environment. lt affects individual mollusks fairly frequently, but also it sometimes involves
whole colonies and races. Symptoms of depauperizatiol1 are dwarftng, lack of nacreous material (in
certain bivalves), loose coiling and simplif\cation of shell characters (Goodrich, 1939a),

Depressed. Flattened dorsa-ventrally or postero-anteriorally, as the spire of a shell.

Elongate. Lengthened; extending length-wise; especially higher than wide.

Entire. Refers to the lip or peritreme of a shell that fonllS n continuous circle or oval, Le., it i~ not
broken by a space where it meets the parietal walloI' the body whorl.

Fissure. A narrow slit.

Fu~iform. Spindle-shaped, i.e., with a relatively thick middle and tapered to a point at each encl.

Geniculate. Having a joint or bend.

Gibbous. Very convex or ~wollen; tumid.

CorneOTI,s. Horn-like.

Coniil1ental Divide. The highland which dividcs the North American continent into two vi'ry large
dr.:1inage regions, one in which the strcaIl1~ flow generally eastward into the Gulf of /vlcxico, Atlantic
Cke!11l, Hudson Bay and the Arctic Ocean, aild the other in which the streams Dow generally west­
ward into the Great Basil!, the Gulf of California, the Pacific Ocean and the Bering S;;:a.

Concentric.
distant) linc's, as 1ll

the same center.
Iilles of growth

the nucleus, and exp,mding outward in parallel (i.e. eqlli­
all operCUlum (Fig, 780c).

Gradate. Arranged in steps, as a spire with shouldered whorls.

Growtlt lines. Minute lines 011 the outer shell surface indicatill.g minor rest periods during growth.
Not to be confused with the major "rest marks" or varices, caused by prolonged grqwth arrest (as
during winter).

HelicifOnll. Shaped like Helix, i.e., with the characteristic shape of the majority of land snails, which
have a somewhat depressed spire and whorls that increase regularly in diameter.

Hydrobiid. A common-name adjective referring to a member of the family Hydrobiidae.

Cosia (pi. costae). A transverse rib or rounded ridge of considerable size on the surface of a shell.

Costnte. Refers to a shell in which the surface is sculptured with heavy, regular tfilnsverse ridges or
ribs.

Crassate. Gro,ss; thick; coarse.: neither thin nor fine.

Crepiduhlfonu, Shaped like Crepidula, i.e., limpet-like with a small, coiled apex.

Ctenidium. The characteristic respiratory appendage or gill oflllollmks.

Cusp. The cutting bladc or blades projecting from eacll tooth of the molluscan radula,

Cylilldric,d. Shaped like a cyliJlder; round in cross-section witlt nearly parallel sides.

Hyaline. Glassy; glossy and translucent or nearly transparent.

Imperforate. Refers to a spiral gastropod shell which has 110 opening or extemal cavity at its bnse.
In s11ch a ca~e, the inner sides of the coUed whorls are appressed, leaving no cavity, or, if they are
not appressed and a cavity is fonned, then its opening is completely covered by a callus or the re­
flected columellar aperturallip.

Incised, Grooved; engraved_

Inflated. Refers to snail shells or individuaJ whorls which are bulbous or swollen in appearance.

ubrum. The O\lter part of the apertural lip of a coiled gastropod shell, as opposed to the parictal
or nmbilicallip and the ba~al (,mterior) lip.
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Lateral teeth. The teeth Oil each side of the central or rachidian tooth in a transverse row of radular
teeth (see Fig. 784)

Lira (pl. lirac). A ridge, specifically a spiral ridge on the outer surface of a snail shelL

Lirate. Refers to a shell with spiral ridges Oll its external surface,

Longihldinal. Refers to shell sC1tlpturing that is at right angles to the spiral direction of the shell's
coil: tnmsverse.

Lymnaeid. i\ comrnon-narne adjective referring to a member of the family' Lymnaeidae.

i\1alle:lted, Dented as if !tit by a hammer.

i'lhrginal leeth. The longitUdinal rows of teeth at each edge of the mollllscan radum.

t>1CZ. Abbreviation, usually associated with rnl1seum specimen catalogue 1l1lJ11bers, for Museum of
C'orllparativc Zoology (Harvard University),

Medi1111 cusp, The middle CtlSp of a molhlscan rudular tooth, gellerally flanked by smaller lateral
cnsps

Median tooth. The central or rachidian tooth of a transverse row of rndular teeth. It i~ flanked by
lateral teeth (see Fig. 784).

Micromelnniid. A COll1Jllon,name adjective referring to u member of the family Mieromelaniidae.

i\Inltispira1. RefcYs to an operculum in \\'11ich there are nllmerous, very slowly enlarging spirals, coils
or whorls (Fig. 780a),

Oblique. Slanting; greater or less than a right angle; neither parallel with nor perpendicular to.

Ohsolete. Obscure; indistinct; very rudimentary.

Obtuse. Blunt or rounded at tlle end, not acute or polnted.

Operculum (p1. operclJ1a). A corneous or calcareous plate borne on the dorsal posterior foot of pro­
sobranch snails which closes the aperture when the snail withdraws into its shell (Fig. 772).

Oval, ovate. In the shape of the longitudinal section of a hen's egg, 1.e., oblong and curvilinear, with
one end narrower than the other.

Ovoviviparus. Condition in which the young snails are formed witl1in an egg, but hatch while still
inside the mother snail, from which they emerge as young crawling snails.

Pagoda-like. Shaped like a pagoda, i.e., with a tapering, tower-like, storied, carinate shell spire (see
Fig. 443).

Patelliform. Limpet-shaped; ancytifOn1l; shaped like an obtuse cone (~ee Fig. 778).

Parietal. Pertains to tht~ inside wall of the shell aperture,

Pil1/cispiraL Refers to an operculum in which there are few rapidly enlarging spirals, coils or whorls
(Fig. 780b).

Perforate. Refers to a spiral gastropod sllell which has a very narrow perforation at its base, formed
where tile inner $ides of the coiled whorls do not join,

Periostracum. The thin proteinaceous external layer covering most J1101hlSk shells.

Neritid. A (:OmJl1on~name adjective rcferritlg to a member of the family Neritidae.

Nomen dttbium (pi. II(JJnina dubio) A dllbious name: one that cannot be applied with certainty to
anv known taxon

Nodl11c. A small knot, hlmp or irreg1l1arly shaped mass, S1lch as the projections occurring 011 the
sbcll sllrface o( some freshwater snails.

Neritiform. Shaped like
vcry n:dUG0d spire, and a

i.e., ~ubglobnse or hemispherical, with few rapidly enlarging whorls,
callou$cd and expanded parietal apcrtural margin (Fig. 779).

Periphery. The edges of a shell as seen in outline.

Peritreme. The peristome, aperhlral "lip" or apertural margin of a gastropod shell (does not include
the parietal wallin shcUs without an entire (continuous) apertural margin),

Physid. A common-name adjective referring to a member of the family Physidae.

Physoid. Shaped like the shell of a member of the family Phy~idae, te., sinistral and with a raised
spire.

Nomen nlldum (pi. nomina !luda). A newly introduced species name without sufficient description
to justify' its acceptance in the wologicalliterature.

,Vomen ob/itwn (pi. 110mina o!Jlita), A forgotten name. A name that has not been used as a senior
synonym in the primary zoological literature for more than 50 years. Such a name has no validity
i;l zoolOlrical nOll1enclaDlre

Nuchal lobe. One of the two right and teft lobe:> at the anterior head-foot margin on either side of
the lnouth,

Nncleus, The first-fnrmed (earliest) part of beginning of <l shell or operculum (e.g., see Fig. 780d).

Nallispiral. Coiled in one plane (Fig. 777).

Planorbid. A cormnon~name adjective referring to a member of the family Planorbidae.

Pleuroeerid. A common-name adjective referring to a member of the famity Pleuroceridae.

Pliell (pI. plicae), A transverse or "vertical" ridge or "rib" on the outer shell surface.

Plicate. Bearing plicae, which are transvef$e or "vertical" ribs on a shell.

Plicate-striate. Refers to a shell having longitlldinul (transverse) folds or ribs on its surfaee tllat are
crossed by raised spiral tines.

s
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PDlJUltiopsitL A common-name adjective referring to a membcr of the family Pomatiopsidae,

l'ondernlIS, Very heavy; very thick.

Pselldobranch. A "fillse" Dr sccondarily derived gill; a vascularized, fleshy outgrowth Ilear the open·
ing to the pulmonary cavity (pneumoston<') of aquatic pulmonate snails which aids in respiration
Isee Fig. 773a). Not a tru<, ctenidiull1.

Pyriform. Pe:'ll'~shaped, Le., large and round at 0l1<~ end and tapering at the other end.

Radnla (1'1. raduIae). A rasp-like structure ill the anterior end of the digestive tract of alllllollusks
except pelecypods which is used to scrape off food oUling feeding. The radnla cOjlsists typically of a
lll1lllbel' of longitudinal and transverse rows ol'rninute sharp "teeth", each with one or more cutting
bLldes or "nnlls':

Revolving lines. A tel1n sOllie times used for spiral striae; occasionally also called "spiritls':

Rimale, Refers to iI coiled gastropod shell that Ins at its base a narrow "umbilical" opening that is
partially dosed by tile expansion of the anterior columellar lip,

Roundcd. l-lavillg a more or less evenly curvcd contour, in contrast to being angular.

Scalar. Pertaining to or [ike a flig.ht of steps, i.e., a shell with elevated spire ronned of right-angular
whorls

Spiral sculpture. Surface markings of a snail shell which pass cOlltintJously around the whorls more
or less parallel to the Sllture.

Spire. The whorls of a snail shdl, excepting the last or body whorl. The spire is measured as the
distance (parallel to the columella) from the sntnre where the aperturallip meets the body whorl to
the shell apex.

Stria (pi. striae). A slight superficial spiral groove or fmrow on the outer shell surface, or a fine
spiral threadlike line or streak. Commonly 1lsed also, in a less precise sense, for raised spiral ridges
on the shell snrface.

Striate. Refers to a shell having spiral incised lines on its ;-;urface. Aho used, less precisely, to de­
scribe shells with spiral raised lines, or for shells covcred with fine tnll1sverse lines.

Subglobose. Nearly globular or spherical in ;-;hape.

Succiniform. Succinea-like, Le., with a thin ano fragile shell, which has a large oval aperture and
body whorl and a small spire.

Suture, The line on the shell surface where twO adjoining whorls me<,t.

Taxon (pl. taxa). Any taxonomic group, e,g., a race, subspecies, specks, genus, family, order, etc.

111iarid. A common-name adjective referring to a member of the family TIliaridae.

Sca1:Jrifnrm, Shdl IDl1n, usually pat1l(,loglcally produced, in which the whorls are disjoined or tend
to becollle' so.

Transverse. At right angles to the
the shell; in the same direction as

dircction of the Whorls; parallel to the columella or axis of
parallel to) the growth lines of a snail shell.

SCll1pture. The natnra1 surface markings, other than those of color. usually found on suai1 shells,
dnd often fllmishing identifying marks ror species recognition,

Sensu laro (abbr. S.lat, or .d.), In the broad sense.

Sensu stricto (aObl. sAtr. or s,s,). In the strict sense.

Shonldered. Refers to the i1ppearallce (in outline) of the posterior outer peripheral jlart of a whorl
that is sharply rOllnded in contrast to the more even curvatnre of the rest of the shell (Fig. 776c).

Sic. Thus (to indicate exact transcription).

Sinuous. \Vavy 01' S~shaped.

Srade~shaped. Shaped like a spade, i,e., like a broad, flat blade tapering rapidly at one end,

Spatulate. Shaped like a spatula, I.e., broad and oblong at one end, tapering rapidly near the center.
and contimling as a narn.lwer elongatiol1 at Ule other end.

Spindle-shaped. FllSiform; shaped like a spindle, i,e., with a relatively thick middle and tapered to
a point at both ends.

Tnll1catelloid. A common-name adjective refening to a member of the superfamily Truncatelloidea.

Tubercu1ate. Covered with tubercles or rounded knobs.

Tnllercle. A nodUle or small eminence, snch as a solid elevation occurring on the shell surface of
SOUle gastropods.

Tumid. Swollen or enlarged.

Turbinate, turbinifonn. Shaped like a turban; refers to a shell in which the whorls deCrease rapidly
in diameter and taper broadly from a circular basc to the apex.

Umbilicate. ReferS to a spiral gastropod shell which has an opening or cavity at its base, and more
specifically to Olle in which the opening is more than a very narrow perforation. 111is cavity is
fOnTlCd in those shells in which the inner sides of the coiled whorls do not join.

UMMZ. Abbreviation, usually associated with museUlll specimen cilta10gue nnlTlbers, for the Uni­
versity of Michigan Museum of Zoology (sometimes incorrectly eiteo as MZUM).

USNM. Abbreviation, usually associated with museum specimen catalogue numbers, for tilE', Untted
States National Mllseum (National Ml1seum of Natural History).

Winding,
receding l'rom it;

or circling around a central
fonn of the shell of most

winding aronjld a fixed point and continlJ~
Valvatid. A co mIllon-name adjective referring to a member of the family Valvatidae.



-
Viviparid. A COll1mOl1-l1ilJnC adjective referring to a membcrofthe family Viviparidae.

Whorl (spell{~d "whirl" in early literature). One complete tum or coil of a spiral gastropod shell.
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11111tallii,267
radiatlls, 265

Allgitrema, 160"163, 246, 273,278
anlJigera, 160, 161
curta, 160, 161
duttOlJiana, 161 , 162
hubn'dlti,162
layana, 162, 163
lima, 162, 163,246
verrw:osa, 162, J63, 273

angitremoides, /0 jluvialis, 147,272
angulstoma, Helisoma, 275
angulata, Helisorna, 215
augulala, Tulotonw, 88, 268
angu/atum, Helisoma, 275
anneftac, E/imia, 136,137
annuli/erum, P/(:urocera, 166 Hi8
anlhonyi, AJj(;ulosa, 272
anl/wnyi, Athearnia trassa, 159, 160,272
anthonyi, E'ur}'cae!un, 272
anlhonyl, Leptoxiscrassa, 159,160,272
an (icosrianum, Helisoma anceps, 275
Antillorhis, 194,197,198,255

aeruginosulrl, 19'7, 198, 255
Anlrobia, 100,101,233

culveri, 100, 101, 233
antroccetes, Amnico/a aldn'chi, 120
A!ltroselates, 92,97,231

spiralis, 92,97,231
antrOSVrIJ, HelisOll1a, 275
Apel/a, 264, 272

scissura, 271
AphaoslracolJ, 92, 93, 96·99, 235, 277

aslhenes, 92, 96, 97
chalarogyruJ, 92,96,97
hyptlhyalina, 92,96,97
monas, 92, 96, 97
pachyrm{Us, 96,98
pycnus, 96·98
rfwdif/us, 93,96,98
theiocrenetus, 96,98,99
xynoe!ictm, 96,98,99

Aphelia, 2M
apicina, Stagnicola, 176
Ap/exa, 190,192,254,279

e/lmgala, 190, 192, 254, 279
clongata [ryoni, 190, 192
hypnanlm, 279

,\plexiune, 190, 192
appressa, Lymnaea stagnalis, 173, 174,248
aradmoidea aracJmoiJea, £IinJla, 119,132
arachnurdeu, Elimiaarachnoidea, 129,132
arachnnidea spinella, Dimia, 132, 133
Archaeogastropoda, 222
arc/'lfrru:drs, Pyrgu/opsis, 118, 122,238
aretica, Stagllico/a, 176, 177
an:tfcus, Gyraulw, 274

limUSIl pan!!l, 124
luslnea, 269, 270
missouriensls, 124, 270
pallida, 12S
IIUshryi, 124, 125, 127
porata, 125,269,270
proserpiJla, J24,270
pup<tidca, 123, 126, 127, 270
retromargo, 95, 123, 126, 127
r!lom/)J)stmna, 121, 124, 127
stygia, 124,1 2S
wa/keri,123,126·128,270

Arnnkolinae, 94, 95, 121·123, 125, 127, 128,138
amniwlurdes, Somatogyrus, 103, 104
Alnphigyra, 208, 209, 255, 277

a/abamensis, 208, 209,255,277
amp/a, E}lmia, 147, 148,271
amp/a, LeptoXis, 15 1, 154, 245
ampluIIJ, Gyrotoma, 149,27 1,283
ampul/acea, Physdla gyriiJa, 184,185
Ampul!an.'a, 264
ArnpulJariidae, 90, 91,93,221,230
AmpuJl~rioidea,219,
Ampul/arius, 264
Anaplocamus, 264
anarina, (oualef{a virgata, 190, 191
anatirltl, Ph.J!Sel!a virgata, 190, 191
anceps anceps, //eliJoma, 197,198,158,275
anc('m antieostilll1um, Helisoma, 275
anceris arooslJ)akeme, Hetrsoma, 275
anreps cafllli, }/elisoma, 275
anceps, //elisOnJll, 274·275
auceps, Helisoma unceps, 197, 198,258,275
anceps /atchf(mli, I1e1isoma, 275
anceps pcrcarinatum, ffelisoma, 27 5
anceps pofit!.lm, Helisoma, 27S
awep:: porlagentis, !le!i.50ma, 275
anceps roya/('nse, Helisnma, 198,258,275
anap, nIShi, He/is(J/rw, 275
anceps sayi, Helisoma, 17S
anceps strialum, Helisoma, 275
anceps unicarinarum, He/i$(1ma, 275
anci/laria, Physd/a, 182,186,274
Ancu/osa, 164, 272, 278

anthulJyi, 212
genicu/ala,172
praerosa, 278
,w/1g/obosa, 278

AJ1culoti(s, 264
Ancylidae, 211·213, 215, 223, 247, 25:'1, 254,

261, lin
ancy/ifonnis, Glind/achia, 2M
Ancylinae,21 1-21 J
Ancyloidea, 22L 223
Anev/mw, 264

lCY/US, 261,264,165,267
IJavaliensis, 265

alba, PII}%?/la gyrina, 184,185
alvrwycmis, Elimia 00ykiniana, 131
alr/erla, Bakerrtymnaea, J72,252,279
a/berja, rOHaria, 172,252, 279
alberla, Galha,279
albofilala, Fhysella gyrirw UWCG, J84, 185
uh'oviemis, Somawgyn-ls, J04
afdrichi aldrichi, Amnkola, 120, 122
aldrichi, Amnicola,270
aldn'cfJi, Ar,micfl!a aldrichi, 120, 122
aldn'chi iII1troecetl,'S, Anmlcola, 120
aldrich! insolita, Amnicola, J24
aldrich!, SO!1latogyrus,
AllegfJen)'a, 264
alperwJJsls, Sragnicola, 175
alta, LaJJx, 171.182
aWlis, CUria, 91,104,133
alvear;;, Pleur0ara, 162,163,165
Allwrllla, 264
AmbIJJ,ftOllW, 164

ebumea, 264
AIl1b!oxis, 264

eltumea, 264
Ambloxus, 264
Amaiu, 206,280
ammon, I1elisoma, 279, 281
ammon, Pierosoma, 202,203,260.279,281,283
amnU}!l, P/a!Jurbefla, 202, 203, 260, 279, 281, 283
Amnico/a, 9S, 120·128, 239, 269, 270, 277,

:218
aldrichi,270
aldrichl aldrichi, 120, 122
aldn'r./Ji ailtroer:elC>, 1:W
aldn'rhi illsolita, 114
bakerialla, 114,270
!mllvni, 114, 127
darkd, 124.270
cora, 123,124
dal/idalli. 121, 124, 127
ilaliJ' johnsoni, 9S, 121·124
dccisa, 113,124,270
gralIa, 113, 124,121

124 ,125,127
26\)

i,269
IimoS<l,l'll, 123, 125, '269, 270, 277
/imma limasa, 124, 127

164

276

247,164
170,147

170,221,223,247,261

247,248
170,247,248

Ilel.lta aeilla, Elimia, 131
anlta;a'ul{I, /'/ellmcera, l(j2,163
aClIM cIan;/a Elimill, 1J 1
{!{liJi1, 188,189
;,'('Ut,!, 131
iiCU./~, Elimia aeula, 131

PfFUf(JiTrrI, 16'2
'uroerra, 162, ltd

,'i(:!.IJIl,l'leunx;!ra,

ACI'f1a, 169,
i/iJ!drmaw,

Acmaeidae,212
'\crI)Jox:i(b~.

AfW1(J)(oidea,
4rrO/iIXUS, 169.

evlorlldcn.lis,
laCl;stris, 247

Acroho:us,264
!l,uurbini. '274
'lcrorois, 174

274

(338)
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campanulata collimi, Planorbellil, 202,259,276,279
rampanll.lata darisi, Planorbella, 276, 279
campanulata mic!tfganemis, Planorbella, 276, 279
campanulata minor, Planvrbe!la, 276
campanulata multivolvis, Planorbella, 279
campanulata, PlallOrbella, 276, 279
campanulata, Planorbella campanlt/ata, 202, 203, 259,'279
campanulata n'deauensis, Planorbella, 276,279
campmlUlata rodentis, P/anorbeUa, 276,279
campanulata smitni, Planurbella, 276,279
campanu/ata wisconsfllCnsis, Planorbella, 276, 279
campanularum camparrulatuln, /{elisoma, 279
I.'ampanulatum, Helisoma, 276, 279
camparrulatum, Helisoma campallulatum, 279
campanulatum canadense, Helisoma, 276, 279
campanulatum col/lnsi, Helisol1U1, 276, 279
campanulatum davisi, Hclisoma, 276,179
campanulatum michfganensc, Heli.1oma, 276, 279
campanulatum minor, He/isonw, 276
campanulatum mullivolris, Hellsoma, 279
campanulatum rideauense, Helisoma, 276, 279
campanu/atum rudentis, Helisoma, 276, 279
campanulatum Sffllthf, Helisoma, 276,279
campanulatum wisconsineme, Helisoma, 276,279
Campe!ol1U1, 86,87,90,91,227.230,268,269,283

brevispinrm, 86, 89, 268
coarctantm, 283
crassula, 86, 87,89,229,268
decampi, 86, 89, 229, 268
decisum, 86, 87,89,230,268,269,283
exilis,86,268
floridense,86, 89, 229, 268
genicul/[m,89·91, 229,268
gibhum, 86,89,268
integrl</n, 86, 87, 2(,8
leptum,86,2(;8
lew[si, 86, 87
limllm, 87,90,229,268
milesi, 86, 87,268
obesurn, 89
parthenum, 90,91,230,268
regulare, 87,90,91,229,268,283
subsolidum, 89
tannum, 86,87,268

campestris, Planorbula, 207, 208, 257
canadense, Helisoma campanulatum, 276,279
canadensIs, Planorbella campanulata, 276, 279
canadensis, Stagnicola emarginata, 178
canaliculaltrm alabamenu, Pleu.rocera, 163, 164
canaHculaturn cartaliculatum, Pleurocera, 162
canaliculallrm exwratum, Pleurocera, 164, 165
canaf/culatum filum, Pleurocera, 163 ·165
ranaliculatum morlformc, Plf;urocera, 164,165
canalfeulatum, Pleurocera, 162
canallClllatum, PlelJrt)cera canalleulatum, 162
canaliClllatum Imdulatum, Pleu.rocera, 163·165
Cancellariidae, 222

huc!IaneJlsfs, Merlcrus, 276
bllc!lallensis, MenClus dilatatus. 276
/;uchanellsis, Aficromelletus, 276
bulbllsa, Juga, 151,152
bulbosa,Oreobasis, 151,152
Bttlimrlllea, 264
Bulimnea, 169,170,249

megasoma, 169,170,249
bulill/oides, BakerilYlIlnaea, 172, 173, 249.252,

27')
bu/lmoides, Fossaria, 172,173,249·252,279
b/[limoides, Lymnaea, 249,252
bulimoides l,erplexa, Bakeri(ymnaea, 253,279
bulimoides perplexa, Fossaria, 253,279
Bulimula, 264
Bulimus, 264
Bulinidae, 280
Bulinus, 264
bullula, Elimia, 141,142
BytTtinella, 129, 130,264

ltemphilli, 129, 130
Byt!tirtfa, 264
rae/arura cae/atl!1"i1, Elbnia, 142, 145
caelatura, Flimfa, 271
caclatura, £Iimia caclatura, 142, 145
cae/atura excel/ens, Flimfa, 144, 145
caela/ura georgiana, E/imia, 144,145
caelatura Illfuscata, Elimia, 144,146
caelatllTG lecortliG!ta, Elimfa, 144
caelatllra luteocella, Fllmia, 144, 145
caelatura steamsialll1, Hlimia, 144.146
canabensis, Oappia, 102,233
cahawbmsis cahawhellsis, Flimia, 136,139
cahawbcrrsis, Elimia cahawbensis, 136, 139
cahawhensis fra/ema, Flimla, 136
call11wbensis, Rlrodacmea, 2(1
cahni, Helisoma, 275
cahnf, Hclisoma anceps, 275
Calibasfs, 15 I , 152

aCUllfilosa, 151
atutift/~l$a acwifllosa, 152
aClltif!losa l,i[[l'Ilsis, 1.52
aClltif!h'sa sisklynlter15is, 152
occata,151,152

califomica, Ferrissia, 215
caft/omlca, pomatiOl'sis, 129, 130, 240
eallfomiense, He/isoma temie, 280,281
caUfomiemis, Fontelicella, 114,115
caltforniensis, Picrosoma tenuis, :280,281
californiensis, Plllnrrrbella tenuis, 280,281
CallirUl, 2(14
calliog/yptus, Mertetus, 275, 276
callioglypllts, Menellis Olrerculari,~, 200
callillglyl'tus, Planorbis, 276
campanulata campanulatl1, Planorbella, 202,203,

259,'279
campanulata call1ldensis, Planorhella, 276, 279

&crertd/i, Physella virgaw, 190, 19 I
Mangl/lalUs, Somarogyrns,104, 105
liicarinata bican'lIata, Valt'l1ta,8 I, 225
bican',/(/ta morph normalis, Valrata, 81 ,82,225
bicanllllJa, ValJiala, 82
Mcarillata, Valvata bicarinata81, 225
MClm')/llIum, f:{e/{soma,275
bi[/neyalla, FUlltigens, 126, 270
Mnlleyi. lielisoma, 279,281
binneyi, Pierosoma,202, 279, 281, 283
binneyi, Pla;rnrbrlla,202, 279, 281,283
birrrwyi, Pomarioflsis, 129, 130, 240
hilmeyi ral/dolphi, Helisorna, 280
Mlne)'i rarrdolphi, Picrosoma,280
binMy! randolplti, Planorbclla,280
BimI'JpJralan'a, 193, 197, 198,257

glabrara, 197, 198,257
hal'a!/cnsis, 197, 198,257

Biomphalariini, 197, 198
Birgel/a, 109·112, 235

slrbgllJbosa, 109.112,235
subglobosa isogO/la, 110

Bithinia, 264
Bitlrynia, 92, 93, 230, 231

ICIII!Iculata, 230, 231
teluacillata magnalacl!Str!S, 92, 93, 231
lentaculata terrtaculata, 92

Bithyniirlae,92, 221, 230, 231
bonllel'i/!cnsis, Stagtrr'co;a, 176. 177
Boryst!;"nia, 223

llIlticina, 223
bottimcri, Costatella, lS8, 189
bfJttilneri, Palu(le.~tn'na, 128, 130
Iluitimeri, Physcl/a, 188, 189
boura,.,ii,Pir)'Jella, 171,181,182
Bovil/ina, 264
boykiniarla all,allyensis., E/imia, 131
Iroykiniana bo}'hniana, E'lfmia, 129, 13J
Iroykiniallll, Elr'nia, 131
boykilliana, Elimia boykilliana, 129, 131
b[!yfciriiulla viel1naensis, E/lmia, 129,131
brcvis, Elimia, 132, 135
brel'is, [0 fluvialis, 153,272
brCIJispira, Couatdla integra, 190, 192
brcri,~l'im, Lellwxis, 157
brevi~pira, Pltysclla il/tegra, 190, 192
hrevisf!irum, Camlle/orrlG, 86, 89, 268
brelJissimus, Hyalopyrgus, 98, 99, 235
bridgesi, Pomacea, 92, 230
crugniartianus, fl.fenetus, 201, 202, 257, 276, 283
brogniilrtianus, Micronlmetus, 201,202 257,276,283
browni, Anmicola, 124, 127

Lyogyl1ls, 124, 127
i, Plcumccra, 164, 168,273

Boccim!ll1, 265, 273
glahra,265
palllstre, 273

252,279

,clrga, ,'I1l/rSll)lIia, 113, 115,118,236
ilrir)mu~, GI,'laldla 11Clldl'r,\'uni !renderSlmi, 187,188
rIrimm15, I'fn'sc!la hemlcrsoni lrrlldersoni, 187, 188
a/,kallumis," LqltUX{,l, 150, 158, 24e~
rIr}.:anseuIiJ, Mlldalia, 156, 158, 245

194,196,254
194,196,254
Allgitrema, 160, 161

armigem, Pla)/ur/rula, 207,208,257,258
Lithasia, l(iO, 161
I'IGllOrbulaannigem, 107, 208, 257, 258
wlleatle)'i, J'lanorhula, 207,208,257

Annigenu, 264
arcustrrokerlse, tfclisoma, '275
urr:'ltHookerr,lC, I/cliso/rla anceps, 275
A~ilidobrartch\a,212
aJt!lencs, Allhaus/raco'l, 92, 9(" 97
,ltenl'lil, Elill1ia, 141, 142
alreami, Elimia, 132
i/tI'lcami, Pliy,w;;11a gyn'tla, 184, 185
Atlwamia, 159,160,243,272,273

crassa, 243,272,273
!-'TIISSa mlt!:,lnFi, 159, 160,272
!-'Ti)ssa crassa, 159, 160

atkaeml:l, Lymnaea, 173,174,248
l!.upINina, Cindrlna!ia, 116
IIIll'ea 1IlIlIlplata, Physella gyrilla, 184, 185
aurr'll, l'ftysel/a gvrillG, 184,185
IIl!rCli3, SO'l1atogynlS, 103, H14, 111
arrriculariil, Radix, 175, 17("
Amtmlorbis, 264
!:akcri,Vahaja tn'Cilrinara, 84, '224
b,Jken'I/I'/IJ, Amnil:u!rl, 124.270
f)ilkerilvrrrnaea, 172-174, 249-253, 278.

279
dbel'1a, 172,252,279
brrliJ/loirJes, ]12,173, 2IJ.9 252. 279
lrulirrroilk.l J!crp!exa, 253,279
n,rrkcrdli, n2, 173, 252, 279

174,249,252,253
252,253,279
252, 279

279

Helisorna,
'a/vaM m'I,:an'rtlIN, SIt, 224

lllil'/ieidulS/s, Phvsdla iiyn'na, 184, 185
ce!la, Helisoma,27il
I,e!la, l'Ialwrbella, 276
beilauerrata, F/inlia, 131,135
Bellarnyi.tlac, 86,88
I,dlrd", Flimia, 140,143
hC/1!1)I1iensis,Elirl'Jia, J:34
i),:rClJllri, CI)~'tatdla rirgata, 190,191
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158,245
245

chi/tonfflSfs, Eiimia, 140,143
dlinetlSis mal/e,1ta, CYpal1gopaludifla, 86,88,227,283
l'hoctaw/wIChel1sis, Liaplax pilsbryi, 90, 228, 269,283
cimex, f)repanou,,'lIIa, 198, 199,256,284
cimex, FnsSillorbis, 198, 199,256
Cillell1l1a, 265
Ondwliltiu, 109-116,238.269,278

hendersal1i, 188,189
hendersonl floridal1!l, 274
henderstmi hendersotli, 187,188
hel1dersoni hendersoni ariomw, 187, 188
heterostropha hale/, 188, 189
heterostropfuJ heterostropfuJ, 188, 189
heterosfropha pomi!a, 188, 189
IWJllerosa, 188, 189
integra brevisplra, 190, 192
integra integra, 190, 192
integra integra walkeri, 190, 192
johnsoni, 189,190
osculal1S, 189, 190,274
spe!unca, 190, 191
squalida, 190, 191
virgataanatina,190,191
virgata berendti, 190, 191
vfrgato. cancalor, 190, 191
I'/rgata rhyssa, 190, 191
virgafa virgata, 190, 191
vfrgata virgata p<Irvll, 190,191

Costella, 265
cauifera, Elimia,138
costulata, EUmfa laqueata, 138, 143
crandalli, Elimia patasiensis, 148
crassa anthonyi, Athearnia, 159,160, 272
crassa atlthonyi, Leptoxis, 159, 160,272
crassa, Athearnia, 243, 272, 273
crossa, Atheamia crassa, 159, 160
crassa crassa, Athearnia, 159, 160
erassa crasso., Leptaxis, 159, 160
crassa, Leptaxi,l, 243, 272, 273
crassa, Leptoxis crassa, 159, 160
aassilabris, Menetus, 275
('rossi/abris, Salftatogyrus, 104,105
croSSllla, C.ampdama, 8G, 87,89,229,268
crassus, Sa/Jlatagyms, 104, 105
crerwtella, Fllmia, 132, 133
a/spa, Elimia perstriata, 134
crista, Anniger, 194, 196, 254
crista, Gyraulus, 194, 196, 254
cn"sta, Nautilus, 266
crypnca, FontigellS, 126, 128
cubel1sis, Bakerilymrwea, 173, 174,249,252,253
cubensis, Costatella cubensis, 187, 188
cubensis cubensis, Costate!la, 187, 188
cubellSis cubensis, Phy,~e!la, 187, 188
cubellsis, Fossaria, 173, 174, 249, 252, 253
cubensfs, Lymnaea, 249
cubellSis peninsulae, Costatella, 187, 188, 283
cubeilsis peninsulae, Physella, 187, 188, 283
cuhensis, Physella cubensis, 187, 188
culveri, A/Ilrobia, 100, 101,233
curreyana, Flimia, 138
currien~anum, PleuroeerIJ, 164, 168,273
C/lmeriallus, Samatogyrus, 104,105
curta, Angitrema, 160, 161

columella, Pseudomccit1ea, 174, 175,248
cal/lalellSis, Oneinllana, 109,110
comalel/sis comalensis, Elimia, 132,133
comalcnsis, Elimia comalellSis, 132,133
cotllalensis falltinalis, FUmia, 132, 135
comma, Flilllia, 131
compacta, Leptoxis, 154, 155,245
conanti, lJdiSoma, 280
collal/ri, Planorbella, 280
callallti, Semillalina, 280
Conchylium, 265
concalor, Costatdla VErgata, 190, 191
concolar, Physdla virgata, 190,191
conica, SpilochlalllYs, 95, 119·121,237
Conidae,222
conaidea, Costatella, 171,188
conf/idea, Physella, 171, 188
canstrictus, Somatogyrus, 104, 105
contracta, Stagnicola, 176, 177
Canlls, 222
coa[leri, Menetus,275
cooperi, Physella, 181,182
mopai planospirus, Melletus,275
coasaensis, Lep/axis, 157
caosae/lsis, Samatagyrus, 103, 106, 109, 111 233,277
coosaensfs, Tulotoma,268
coosaensis, Walken'l!a,103,106, 109, 111,233,277
cora, Amnicala, 123, 124
conlUarietis, Marisa, 90, 91, 230
corpulellta corpl1lenta, Pierasonla, 202, 260, 279, 281,283
carpulelllil corpllienta, Planorbella, 202, 260, 279,281,283
carpulellta, Leptoxis, 158
corpulmta, Jfwialia, 158
corpu!enta, Pierasama, 280, 281
corpulellta, Pierosoma corpulenta,202, 260, 279, 281,283
corpulcl/ta, Planorbdla, 280, 281
corpulellta, Planorbella corpulenta,202, 260, 279, 281, 283
corpulenta remliliollellsis, Picmsoma, 202, 260, 279, 283
carpu/f.'l1ta vermflionel1sis, P/allorbe!la, 202, 260, 279,283
corpllletita whileavesi, Pierosama, 204, 260, 283
corpulenta whiteavesi, Planorbella,204, 260, 283
carpulentum corpulentum, He/isama, 279, 281
cor/wlentunl, HelisOlTla, 280, 281
corpulentulll, Helisallla corpulentum,279, 281
wrpillentum, Pleurocera, 166, 168
curpillentulll, Strepilobasis, 166, 168
col'pulcl/f1(m Venniliollellse, Helisoma,279
corrugatum, Helisoma, 275
costata, Castatella, 187, 188
costata, Physella, 187, 188
Coswtella, 171, 1$7.192, 274, 283

acuta, 188, lS9
bottimeri, 188, 189
cOllofdea, 171, 188
costata,181,188
cubensis cllbensis, 181, ] 88
cubensis peninsulae, 187, 188

augllstina, 116
dncillna/iel/sis, 109,112, 269
cOlllalellsis,109,110
flun'dalla, 110, 112, 116
J'ralerna, 110-112
hdieogyra, 110, 112, 115
integra, 110, 269
iwlayf, 109
I1Ifca,l1O, 112, 115
munr(JclISis, 110, 112
pan\I,llO, 112, 115
pal/cuta, 110,115
peln/olls, 110, 112, 115
f/(llldemsa,110, 113, 115
Mnhynil1gi,113, 114, 116
wckiwae, 113-115

rilicillliatiensis, Cincilll1atia, 109·112,269
cilitillll(lfiensis, Pomilnopsfs, 129,130,239
Opal1g(/paIJldilla, 86,88,227,283

chil/ellsis malleata, 86,88,227,283
ja/lallica, 86, 88, 227, 283

drClllnlillcutUS, Promefl/!'tus, 277
circulIIstriatus, Gyroulus, 194,196,256
circumstn'atus. Turq/lis, 194,196,256
clapp!, Oappia, 101,103
Gappia, 101·103,233,269

cil/whemis, 102,233
eli/Prli, 101, 103
umbilicata, 101·103,233

clara, Flimia, 145, 148,271
darkci, Amllicola, 124,270
c1athmta, Tryonia, 100,101,234
clausa, £Umia, 137,138
clavae!<,mnis, Elimia, 142, 145
da~'aeformis, Melallia, 271
davula, Elimia acllta, 131
dellc!li, Elimia, 129, 131
clinchellsis, fo jll/viaUs, 272
dipeara. Leptaxis, 154, 155, 244
coarctalum, Campcloma, 283
coeMluris, Elimia, 132
Cochlii/pa, 128, 130,265

teXGlIa, 128,130
Cachliophla,101, 102, 231,232

riograndensfs, 101, 102, 231, 232
cockerelli, Bakerilyml1aea, 172,173,252,279
Mckerelli, Fossaria,l72, 173,252,279
cockerelli, Stagnicola, 252
collinsi, Heliso/J1i1 campanulatum, 276, 279
collinsi, Planorbella canlpanulata, 202, 259, 276, 279
coloradellsis, Acroloxus,169, 170, 247
culoradoellsis, Promenetus,276
cullllubiana, Flumil1icola,102, 103
columbiana, Pltysella, 181, 182
culumbiense, HeliSOll1a, 280, 281
columhiemis, Pierosallla, 202,280,281,283
columbiensis, Planorbr!/a, 202, 280, 281, 283

133

277
141

236

1Ie>\'/If!rryi,215
IJl'wberrvi jackSOllense, 199,202,259,283
rlcwh""rYi new/lerry!, 198, 200, 259
newlll'rryi m:wben)fi PUlIsl1U/'<yi, 200
lI(wbc,~ryiocci/icl1la!e, 199. 202,259,283

carinocosta!a, Flim.ia, 134
264
mcnctus, 208,

CIIS{IJ.I1Ca, Elimia laqlleata,
cas/or, MarstOllia, 113, 115,
c(ltasc()pi/llll, Lymnaea, 274
(atasellpiwlI, Stl/gniwla, 176, 177,274
ClllclJaria 1,:atenari1, HUmia, 132, 133
calellaria dislocata, Elimia, 132, 133, 135
catenaria, Elimia, 132
(I/tellal'ia, EII:I/lia catellan'a,
eatman'a il1tlil1am, Flimfa,
(aunaria posrel!( Elimio.
I.'{{fcllariu l'Imhyllifigialla,
'Tl1trn'iIIcmis, Mrnetw:,
cl'!1tcnfillC/lSis, PIGIlOrhis, 276
Ccratod<'s, 264
('aiphasia, 264
CeriplulsiidQe, no
Cerithir,iJca, 219
c!Jan'l, Pomatiopsls, 130,24()
l.'haluTOgyn<S, Ap/1i1lJstmcon, 92,96,97
chulltllllquC!lSe, He/isama, 279
chalilaW/ilellSe, Hclisoma tn'Voll'ls, 282
c!lautauqw:nsi,l, PierosOIna, 279
chal.lallqW?llSis, Picrosoll1a trivalvis, 281
dllmtallquensis, Plallorhella, 279
chautlluqucilsis, Plal1(lrhella frivoh'[s, 282

99·101,234,277

Cllp('fa1(l, Hinkleyia, 179,180
1'G(lCTilta, Siagllicola, 179, 180
ca,llil!aris, LUmia, 132, 133
canfl(lftl caril/ala, Leptoxfs,
«m'nata cannata, kf/ldalia, 15(1,
curina/(!, Lepwxis, 158
cannata, Leptoxis cariMM, j5(), 158, 245
','annUlI!, Mudalia, 258
Cr1rinata, Mudaliil cannata, 156, 158,245
1:(lTil1ata nicklilliata, Leploxis. j5(), 158,245
car/naw nickliniala, Mudalia, 156, 158, 245
canllulus, Neaplallorbis, 208, 210, 255
carinifera, Eli!)/.ia, 129, 131
carini/em!/), Gyrotoma, 149, 271, 283

201,258,259,2]5,283
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105

168
168

250
218,269

89,230,268,269,283
256,274,281

gerll4rdti, 136,137,139,271
gibbera, 140,143
hartmaniana, 136) 137
haysiana, 138,139,141
hydei, 137) 138
impressa, 133,134
induta, 136
illterrupta, 147,148
interveniens, 138
fattesl, 144,146
/achryma, 142,143
/aeta, 142,143
laqueata, 138
Iaqueata castanea, 138,141
/aqueata costlllata, 138,143
/aqueala laqueata, 137, 13B) 143
/aqueata tortum, US
livescens, lAO
/ivesccns gracilior, 140
lil'escens haldemanl, 140,141
IivescenS Iivescells, 140,143
macglamcriana, 139, 140
murraye(l,~is, 137
lIlulabi!ls, 140
mutabilis mlltabilis, 139,140
nmtabilis timidus, 140
mutata, 139
lIaS.wla, 134,135
olivula, 140,142,143.265
omata, 148,271
osmlata, 265
pauprrcula, 140, 141
perstriata cn',~pa, 134
perstriata decampi, 133,134,271
perstriata penlriala, 134
pilsbryi, 141, 142,271
p/icatasmata, 134
porrecta, 134) 139
polosiensis, 148
polosicnsis crandalli, 148
potosiensisozarkensi,~, 148,153
potosiensls plebius, 148, 153
potosiensis potosiensis, 147, 148
proxima, 144,145
pupaefonnis, 134,135
pupoidea, 138,141
pybasi, 140
pYgmaea, 138, 139
nibella, 139
semicarinata, 142
showalteri, 141,142,271
simplex, 142,144,145
striiltula, 133,134
strigosa, 134, 137
symmetrica, 144,146
tairiana, 140,143
leres, 134, 137

ampla, 147,148,271
aNne/we, 136,137
arachnoideaarachfloidea, 129,132
arachnoidea spinel/a, 13J.,133
aterilla, 141, 142
allIearl/i, 132
bellacrenata, 131, 135
/Ic/lala, 140,143
bcntoniensis, 134
boykilliana, 131
boykiniana alballyell.~is, 131
boykinialla boykilliana, 129,131
lJoyldnialla viellnaensis, 129,131
brevis, 132,135
Oullli./a, 141,142
caeiatura, 271
caelaturacaelatura, 142,145
caelatura excel/ens, 144,145
cae/alura georgialla, 144, 145
cae/alura infuscata, 144,146
cae/atura lecontiana, 144
cae/alura luteocella, 144, 145
cae/atliTa stearnsiana, 144·146
ca/lawbellsis cahawbeclIsis, 136,137
cahawltensis fratema, 136
capil/an's, 132,133
carillifera, 129, 131
carinocoslata, 134
calrnaria, 132
calcnaria catenaria, 132, 133
calcnaria dis/ocata, 132,133,135
catel/an'a incl!nam, 132
catenaria postelli, 132, 133
carenan'a vanhyllingiana, 132, 133
chil IOflensis, 140, 143
clara, 145,148,271
clallsa, 137, 138
clavaeformis, 142, 145
elellchi, 129,131
cochl/aris, 132
comalensis comalcnsis, 132, 133
coma/ensis fontina/is, 132, 135
comma, 131
costifera, 138
cretlatella, 132, 133
eurreyana, 138
curJicostata,.136,137
cylindracea, 140, 143
dickinSOlli, 136, 137
ebenllm, 136
ebenum ebenum, 136,139
ebenam emerycnsis, 136
edgan'ana, 132, 133
fascinans, 144, 146
flava, 136, 139
jlorideflsis, 134
fusiformis, 134,135

dislocata, £'limia catenaria, 132, 133, 135
disstoni, lIelisoma, 280
disstoni, P/anorbella, 280
disst(/ni, Senlil'lolilla, 280
Docoglossa, 222
downifi, Leptoxis, 155
Drepanotrema, 194, 197·199,254-256,274,284

aen(ginosum, 197,198,255
cin(cx, 198,199) 256, 284
kermatoidcs, 197,198,256

Drep:llI0t~eri)atinae,274
D(epanotlcmcae, 274
Drepanotl'ell1ini, 194,197,199
dllryi dl/rvi, Helisoma, 280) 282
duryi daryl, P/anorbella, 280,282
duryi duryi, SemiI/o/ina, 280, 282
duryi eudisrus, He/isoma, 280, 282
duryi eudiscus, Planorbelh(, 280,282
duryi cudiscus, Seminolina, 280,281
duryi, Helisoma, 280, 282
duryi, He/i.wma duryi, 280, 282
duryi inlercalare, Hclisoma, 280, 282
duryi it1terca/an's, Planorbe/la, 280, 282
dllryi inleTCa/aris, Scm/nolina, 280, 282
duryi lIormale, He/isoma, 280,282
duryi n(lnna!is, Planorbella, 280, 282
duryi !lOnna/i.I, Seminolil/a, 280, 282
dutyi, P/anorbe/la, 204, 206, 261,280,282
duryi, P/anorbe/la durvi, 280,282
dllryi weg/abrata, P/a~orbella, 280,282
Juryi preg/abrara, Seminohna, 280,282
duryi preglabratum, Helisoma, 280,282
duryi seminole, Helisoma, 280, 282
duryi, Semilla/ina, 204, J.06, 261,280,282
liuryl', Seminolina dllr)'I', 280,282
daryi seminolis, Plallorhella, 206, 280, 282
duryi Sl:mi/(olis, Scmillolina, 206,280,282
duttonial/a, Angitrellla, 161, 162
duttoniana, Lithasia, 161, 162
ebenum ebenum, Elimia, 136, 139
ebenum, E/imia, 136
ebenum, Elimia ebenum, 136, 139
ebef1.wn efNeryensis, Elimia, 136
ebumta, Amblostoma, 264
chumea, Ambloxis, 264
ehllrnell, Lymlll(lus, 266
cdgarialla, /;,7imia, 132,133
effusa, Paraf/holyx, 208,209,258,277
effusa, Vorticifex, 208, 209) 258, 277
darior, Rhodacmea, 211,212,262
£/inda, 129, 131.148, 153, 246, 265, '270-272,

278
acullI, 131
aCutaacula, 131
acutil rlavula, 131
acutocan'nata, 145
alaoamensis, 138, 1'39,265

d<'fJI'SSII, Pierosonw (lcddenlalis, 279
dcpressil. f'lanGrbellll orcideflta!is, 279
de/iresSlllll, Jle/isolrla (fccidelllale, 279
dcpressus, SmrlaMgyntS, 104, 111
deJlygis, .Utltasia (lb(lva/a, 161
Jeserlil, Fmlte/icella, 114, 116
dialto/i, Tryonia, 100, 101, 134
diaphalllls, Laevapcx, 1!4, 215, 263
dickin.wl/i, Elimia, 13ti, 137
iii/illata, Lep(l)Xis, 156, ISS, 24.7
di/alata, ,'til/dalia, 156,158,245
ili/alams bw:haflcflsis, Mel/clus, 27G
di/atatu.s bl1dlallCl/sis, Micrornenetus, 27G

Jlnridensis, Mcnetus, 276
jlorirlensi.~, Micromcnet!ls, 276
. Mer/crus, 200·202, 257, 276

lii/atatul', Mirromenetlls, 200·202, 257, 276
dilat(((Ii.s penmylvaniclls, Menetus, 276
dilallltus pennsyhYlniCI/S, Micramenctus, 276
Diotocardia, 222
Discus, 265

Picrosoma subcrenata, 280
Plannrbel/a suberenata, 280

He/homa subcretlatum, 280

CUrla, Lilha.ria, 160,161
curf/(ff; currwn, P/eurnce
CllflWri curtlllll, Streph(/basis,
CI.lrlUm, 1'Ieuruccm cllrlurn, 166,
CIVil/III rvanensF, Pleurocera, 106,169
("111"111111 rQallfl1se, S/rephobasis, 16G, 169
(1Irlum, Slrepho/iasis cllrtum.16(" 168
C/lriiiCOSlata. Ellmia, 136, 137
(rcle!fll\ 265
Crr/oslO!l1il, 2(j5

ryd(l1'toma, Fossaria, 169,
clY'/osl(lll1a}i:lnni,l, Li(lp/a,x, S7,
cyJilldmcel1, Dimia, 140, 143
(vhudriea, Physella gyn'lIa, 184, 185
daery(l/'I, Rltallillema, 9\ 119.121,236
dallesemis, Jllga hemphilli, 1Sl, 151
,jalli, An1flicola dal/i, 121, 114, 127
dalli, Bakerilymnaea, 173, 174, 252, 253, D9
dl/Ili dalh, Amn/CIIla,121, 124, 127
daili, F!lssaria, 173,174,252,253,279

ISON!, Affiflic!lla, 95, 121-124
Vahata sincera, 84, 85, 226

Daude/mrdiel/a, 270, 278
dads/, Hclis(lflJa camp{l/wlafUlIl, 276, 279
davisi, Plal/oroella campar/(!lata, 276,279
dCCilmpi, Campelolrla, 86, 89, 229, 268

Hlimia perstriata, 133, 134,271
Fmsaria, 170

decipifUs, SOmal(l,lryniS,
1!('6,l'II, Amnito/u, 123, 124,
c1cdsurtl, Campc!(IIIW, 8(;

deficctllS, G~Yraullis, 194,
265
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Irr}\lsrianll, 134, 137
IIt!rcNlsis, 131, 135
v/lllUxemiarw, 141.144,146
Hlrians, 13(,

l'aritlll/, 141, l't2
vir.v:hlicll, 144,145

El/iP,'itlll1la, 265, 271
gi'-'bn.w, 271

('il/Illica, Plrysella gyn'na gyn'nil, 183, 184
dodes, Lyml1aeus, 274
l'krirs reflexa, Stagnicolu, 177
l'/odes, Stagn/co/a, 175·177,274
drmgata, Aplexa, 190,192,254,271)

ta IrFohi, Aplfxa, 190, 192
Sff/gnicula. 176,177

l'tJ'OJiana, Stagnicu[a, ] 7 S, 176
emargillftta canadensis, Stagnicola, 178
rlllarginata nashutahi'lJsr:r, Stagnicola, 178
I'rtlarginata, Pa/udinll, 269
ell1llrgillata serrata, Stagnicolll, 178,274
r:Jnargina!a, StllgltlCo/a, 176, 178,274
emarginatus, Lymnael1S, 269
emarginaws, Sragnfcola, 2G9
i'!Il/'ryem{s, Elimia ebcIJuli.1, 136
DIIII/ericiella, 231
fllgOlltl!UI1!, lldisuma, 275
Eplt,miidae, 22.2
EFitQnioidea, 222
t:jlitunium,265
I'ryth/I/I/))'il,i: Flumll/icola, 102,283
estabrouki, Plrumccra, 167
FUll/flfI/enla, 2(j5
Uk\ism/UI'lJ, Helisuma, 198,258,275,283
/'I'('USIII/11I17. vaughani, HeJiso!na, 198
CUd/SCII" HdiSOllJa dur)'l, ;,80,282
['/.IIf/seIlS, PIllnorbella ,jaryi, 280, 282
eudi.tws, Seminoli/la dury/, 280,282
Eulilllidae, 222
EllrycadoJ[, 265,272

anthuny/, 272
exacuous, l"romenetus, 208, 20ry, 257,275,276
exclll'lllm, Somatogyms, 104, 105, 107
I'):cellens, Flinl//1 cllr:!atura, 144, 145
cxccntn'cus, Hehetallcyl/ls, 213 <: 15, 263
('XC/SWfI, Gyrutol1la, 147.149,242,271
IOXcliratllll/, Pb'liroct:ra canal/cularum, 164, 165

, Fusxria, 171, 172,2.5'0,251
Cantpc{uIl1l1, 8(;,268

exit/s, Stagn/co/a, 175, 176
fa/lux, He//sillna trivolv/s, 280, 282
lollax, l'iemsonw tril'olvis, 280,282
jill/ax, Planorbella tn'l'olvis, 280,282
jilsF/rlam, E/imia, 144, 146
Ferrissia, 212·21 5, 262, 263

cabfomica, 215
fragilis, 212,215,263
lI1elle/li, 212, 215. 2(,2

paral/elus, 212,262
rivu/an's, 212,213,215,262
sh/lI/tld,215
walkeri, 212, 215, 263

Ferrissinae,212, 213, 215, 261
filosa, Rhodacmea, 211,213,262
filum, P/eumcera canallculatum, 163.165
Fisllerala, 179,180,247,264,267,274

lancides, 274
lIuttalli, 247, 264, 267, 274
Nuttall; kootaJl/ens/s, 180, 274
nuttalli laneides, 179,180,274
nuttalli nuttalli, 180, 274

}lapa, Elim/a, 136,139
florelltia!la, Lithasia salebrosa, 160,161
jloridwla, Cindnnatla, 110,112, 116
floridalw, Costatclla hel/dersolli, 274
flIJridalla, Physella lrendersoni, 274
f/oride/Ise, Campe!oma, 86,89,229,268
/lon'densis, Elimia, 134
f/vn'densis, Mellems, 276
jlon'dellsis, Menews ditatatus, 276
floriden:;is, Micromene!W, 276
flIJridellsis, ,lJicromenetus dllatatllS, 27(j
Flwninicola, 101.103,219,232,269,277,283

columbiana, 102, 103
erythopoma, 102
fusca, 101, 102
hinds/, 102
merriami, 102,103
mil/ut/ssima, 102, 103
movod, 102
lIevadensis, ,102,103
lIurtalliana, 101, 102,219,283
semina/is, 102, 283
turbimformis,102,103
virens, 102,283

jluv/alis angitremo/des, lu, 147,272
fl/lvia/is brevis, lo, 153,272
jlul'ialis c!inchens/s, 10, 272
jluvia/is fluvialis, 10, 272
jluvialis,lo, 147, 152,241, 272
fluvialis, lo jluvialls, 272
jll/vialis lrllldollensis, 10, 272
fluvialis lytt/)nens/s, 10, 272
fluviillis 1I0lic!luckyensis, 1o, 272
fluvialis pau/ensis, 10, 272
fluv/aNl pOIVellensis, 10, 272
fluviaJis recta, 10, 153,272
flUl'mlis spinosa, 10, 153, 272
/luvia/is tllmta, 10, 153,272
flnvialis unakensis, 10,272
fluvialis vern/cow, 10, 153,272
Fontellcella, 114·1 17, 23,S, 278

californiensis, 114,115
deserta,114,116
hellderSOlli, 114, 116

idahoellsis 114,116,117
Intennedia, 114, 116
micrococcus, 114, 115, 117,238
I1comex/cana, 114, 11(,
piisbryalW,114
robusta, 114, 115, 117
steamsiana, 114

FO/lligens, 123, 120, 128·130,238,270,278
billl/eyal/a, 126, 270
cryptica, 126, 128
holsingen', 126, 128
nickllniana, 123, 126, 129, 270
orolibas, 126, 128
tartarca, 126, 128
lum'tella, 126,128
weberi, 130,270

FOlltigentinae, 94, 123, 126, 238
[ontinalis, Elimia comalensis, 132,135
foremani, Leptoxis, 154,155,244
foremani, Pleuroeera, 166,167
fonnosa, Leptoxis, 154,244,278
Fmsan'a, 169·174, 249.253, 273, 278,279

a/berta, 172, 252, 279
bul/llloides, 172, 173, 249-252, 279
bulimoides perp/exa, 253, 279
cockerelli,l 72,173,252,279
euhellS/s, 173, 174, 249, 252, 253
cYc!O,'itOIlW, 169,170,250
da/li, 173, 174, 252, 253,279
decampi, 170
exigua, 171, 172,250,251
ga/bana, 169,170,250
hendersoni, 174,252,279
humilis, 169, 170, 249·251
mod/cel/a, 171,172,250,251
lI10dicdln mSlica, 251
obrussa, 169, 171, 172,250,251
parra, 169, 172,249,250,252
penillsulae, 171,172,250,251
~/erp/exa,174,252,279
l'erpolita,174,251
mst/ca, 171, 172, 250, 251
S[//lOlIJaens/s, 173, 174, 251, 252, 279
tauwelliana, 169,172,250
techel/a, 173,174,252
tnmcatu/a, 172,173,249,250,271)
l'ancol.lvertl1sis, 173, 174

FosslI/orb/s, 11}7-199, 255, 256
cimex, 198,199,256
kennatoides, 197, 198,256

fragi/is. Ferriss/a, 212, 215, 263
fraterna, O'neill/liltia, 110·112
tratema, [I/m/a cahawbensis, 136
fU/igil!Osa, LlOlIIsia gellicula/a,. 159, 160, 273
jie>ca, Plllm/nicli/a, 101, 102
fllscus. Laevapex, 213-215, 263
f/(s//onl/is, Elim/a, 134, 135

gabbi, Stagnico/a, 178, 180
Calba, 249, 265, 273, 279

alberta, 279
pusilla, 249,265,273

galbana, Fvssaria, 169,170,250
gcniclilata, Alleu/rYSil, 272
geniell/ata tuligillosa, Lithasia, 159, 160,273
gelllcu/atageniculata, Lithasia, 159,160
genfculata, 10, 273
gCl/iculata, J,ithasia, 272,273
gen/culata, Llthasia geniculata, 159,160
genieulata pfngu/s, Litha.iW, 159, 160,246,272,273,283
gell/cu!tlm, Campeloma,89·91 , 229, 268
georgiana, Elimia cae/atura, 144, 145
georgianus, Somatogyrus, 104, 107
georgianus, Viviparus, &4,88,229
gerhardti, Elimia, 136,137,139,271
gibbera, Elimia, 140,143
gihbosa, Ellipstoma, 271
gihbosa, Leptoxis, 157
gihbulII, Campe/oma, 86,89,268
Gillia, 104, 111, 233

a/tills, 104, 111,233
glabra, Bucell/um, 265
g/abmta, B{onlplw/aria, 197, 198,257
globosa, Physella. 182,186
Glottella, 265
Goniobasis, 265, 271, 272

a/abammsis, 265
olivula, 265
aSCII/ala, 265,271
pi/shryi, 271
umbONata, 272

gOl/ldi, PhYliella K,/rina, 184,185
graci!ior, Elim/a l/vescens, 140
g-radamm, Pleurocera, 164,167
grana, Awnicola, 123, 124, 127
graM, Lyogyms, 123,124,127
gfrJ.nifera, Thiara, 129,131,241
gravis, Spi/orhlamys, 120-122, 237
gl'eggi, Amnico/a, 124, 125, 127
gregg/, Lyogyms.124, 125, 127
griffithiana, Lefltox/s, 278
GUlldlaehia, 265

ancyllfonnis, 265
Gymnoglossa, 222
Cyraulus, 194, 1%, 254, 256, 274, 281

arcdeus, 274
drcmnstriatus, 194,1%,256
crista, 194,196,254
deflectus, 194, 196, 256, 274, 281
hI/mel/sis, 194, 196, 25(i, 274
parvus, 194,196,256

rzvr/ua alba, Physella, 184, 185
gyrilla ampllllacca, Physella, 184, 185
gyrilla atMam/, Physel/a,184, 185
gyril1ll aurea albofilata, PhyselJa, 184, 185
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hcmphilli, Juga hemphilli, 151, 152
hendersoni ariomus, Costatella hendersoni, 187, 188
hendersoni ariOn/us, Physella hendersoni, 187, 188
hendersonl, Bakerilymnaea, 174,252,279
hendersonl, Costatella, 188,189
hendersoni, Cos/ate/fa hendersoni, 187, 188
hendersoni ftoridana, Costotella, 274
hendersoni floridarw, Ph/sella, 274
Itrndersoni, Fonte/ice/lo, 114, 116
hendersoni, Fossoria, 174,252,279
hendersoni, Gyrotoma, 150,271
hendersoni bendersoni ariomus, Costa/ella, 187,188
hendersoni hef/dersoni ariomus, Physe/la, 187, 188
hendersoni hendersoni, Costatella, 187,188
hendersoui hendersoni, Physella, 18i, 188
hendersoni, Lymnaea, 252
hendersoni, Namcola, 114, 116
heudersol/i, Physelln, 188, 189
hendersoni, Physella hendersoni, 187, 188
helldersoni, Somatogyrns, 104, 107
heterostropha, Costatella hetemstropha, 188, 189
heterostropha halei, Costatella, 188, 189
heterostropha Italel, Physdlu, 188,189
l/eterostropha /te/erostropho, Costatella, 188, 189
heterostmpha heterostropha, PhyseUa, 188, 189
heterostropho, Physe1la heterostropha, 188, 189
heteroslropha pomila, Costatella, 188, 189
heteroslropha pomi/a, Physe!la, 188, 18')
hi/drethiana, Physella gyrina gyri/la, 184, 185
hindsl, F/uminico1a, 102
hink/eyi, Pleurocera acuta, 162
hink/eyi, Pomatiopsis, 129,130,240,270
hink/eyi, Rhoda{'mea, 211·213, 262
hil/kle'yi, Somatogyrns, 104, 107
hinkleyi, S/agnicola, 178, 180
Hinkleyia, 178,180

caperata, 178,180
montanensis, 178, 180
pilsbryi, 178, 180

holsillgeri, Fontigens, 126,128
hulstonense, Helisoma trivolvis, 282
holstonensis, Pierosoma trivolvis, 282
hoistoneYlsis,Plallorbella trivolvis, 282
horati, Valva/a /ltahensis, 84,225
Horatio, 12G, 128,239,270,278

micra, 270,278
nugax, 12(1,128,239,270,278

Iwrdacea,Physella, 183,184
homemis, Gyraulus, 194, 196,256,274
homensis, Torquis, 194,196,256,274
horni, Helisoma, 279,280,282
homi, Helisoma subcrerwtwn, 280
homi, Pierosoma,279, 280, 282
homl, Pierosoma subcrenata, 280
homl, Planorbe/la., 279, 2S0, 282
horni, Plallorbe!la subcrenota, 2RO
Hoyia, 93, 98, 234, 277

major,275
m{nnesutense, 275
m/l/ticostafUm mli/ticostatum, 279
IIJu/ticostatum whiteavt'si, 279
mll/tivolvis, 276, 279
newberryi, 275
newberryi jacksonente, 198, 199, 259, 283
new/Ierryi newberryi, 198,200,259
newberryi IIewberryl ponsonbyi, 200
lIewberryl occiden/ale, 199, 202, 259, 283
Ilccidell tall", 281
occidel/tale depresmm, 279
occidentale occidentale, 299
ureg(lIleIlse, 279
percarirwtum, 275
pi/sbryi, 281,282
pilsbryi inj'mcarinatum, 279-282
pilsbryi pi/sbryi, 279
pilsbr)'i preble!, 280,282
plexatvm, 279,280,282
politum, 275
portagensir, 275
rtIshi, 275
sayi,275
scalare, 280,282
she/lense, 275
striatUn!, 275
subcrenatun!, 281,282
subaeIlafllm disjectum, 280
SJibcrenatum hilmi, 280
su/)crefUltlIm perdisjuncfl,m, 280
sllbcreIlII!I<nl p/exatllnl, 280
subcrenaflIm subcrena//In/, 279
tenlLe, 281
tellue califomicI1se, 280,281
tenuc sil/uoslIln,280, 281
traskl, 280, 281
traskii,281
trivoMs, 280-282
tTiro/vis chautauquense, 282
tri\'o/).'is falla>:, 280, 282
trivo/vis holstonense, 282
tn'rawis hmfllIII, 280,282
m'ra/vis macmstomum, 280,282
tri)/o/i,(s manhalli, 280,282
tn'vo/I'!s sabcrenatum, 280·282
tril'o/vis trivolvis, 280, 282
trivo/vls mrgldum, 280, 282
m/JIcatum, 280
ILIIiwrinatum, 275
wins/(lwl,280· 182

Helisomatinae,280
Helisom)lli, 197·201,203,205 207,209,210
hemisplJat"ricus, Laevapex, 214
hemphi/li, B.vthil1.ella, 129, 130
hemphilli dallesensls, Juga, 151. 152
hemphilli hemphilli, Juga, 151, 152

anceps cal/IIi, 275
ancepJ /atchfordi, 275
anccps pericarinatum, 275
w/teps poiimm, 275
ancel'S portagensis, 275
allCeps royaleme, 198,258,275
anceps nuhi, 275
anceps sayl, 275
aneeps striatum, 275
anceps unicanl1.amm, 275
unguistilma, 275
angulata,175
angulJ/twn, 275
aI1trvsum, 275
afOvstoiIkense, 275
lJi/rtschi,275
bella, 276
b!can'lwtUIIJ, 275
binlleyi, 279,281
blm/eyl randolphi, 280
cahnl,275
campanlIlatum, 276,279
campanulatlIlll cl1mpanu/afltm, 219
campanu/atUIn cal/adense, 276,279
campal/u/atUIJI collinsi, 276, 279
call1ponIllatum davisi, 276,279
campanulatum michiganense, 276, 279
campanulatum minor, 276
camlIaIJulatum multivoli'is, 279
companulatum rideauense, 276,27')
cilmpallu1atwn mdel/tis, 276, 279
campanula/um smithi, 276, 279
campamdatum wfsconsinense, 276,279
rllal/taU(flIenSe, 279
culufl/biense, 280,281
cOMlIn, 280
ciIrpuhmtum, 280,281
corpulentum corpHlentum, 279,281
cvrpn/entum l'ermilior/e/lSe, 279
wrrugarum, 275
disstIIni,280
duryl, 280. 282
duryi ijItryi, 280, 282
duryl eJU/iscIIS,280, 282
duryi illtercalare, 280,282
duryi r/unna/e, 280, 282
dury] preglabraflLff/, 280,282
duryi semhwle, 280,282
engrmafltm, 275
eItCi'I;'l1Iium, 198, 258, 275, 283
~ucasmjulIl vaughnni, 198
homi, 279, 280, 282
idahot'!lse, 275
jurdaI1eIlSt',275
kennlcotti, 280, 282
latchfurJi,275
magnificwn, 279

189

gyrilla aurea, P!lysclla, 184, 185
gyn'na IwyjieldcIlSis, Physella, 184, 185
gyrina cylindn'ca, Physelll/, 184, 185
gvrirw t'lliprica, Physella bry'rina, 183,184
gyn'naguIIldi.l'hysella, 184,185
gyrinG gyrirla elliptil"il, Phllsclla, 183, 184
gyn'na gyrinG hildrNhiana, Physclla, 184,185
gyriIlligyriJlil, Physella, 183, l84
gyrina hl/WIli, Pftysella, 184, l85
gwina hiiI1,ethil1f1a, Pllysella gyn'IIi1, 184, 185
g}/ril/il ,micrnstoma, Physclla, 184, 186
gwinCl, l'hysella iZvn'na, 183, 184

l86
184,186

147·J 52, 241,242,270·272,283
da!]JJl!u'IIsis, 149, 27l
mIlplum,J49, 7.lt, 233
carimjcn,m,149,271,283
I'xcisurn, 147·149,242,271
henderson!, 150. 27l
im:iswIl,149,271,283
lacinil1tum, 149, 271
lmvisi,l48, l50, 24l, 242, 271
pagmfum, 148, 150,242,271
pwnilllrJI, 150, 152.2'11,242,271
flyra>nidatum, 150, 152,242- 271
.lpillmani, 149, 271,272
l111Iken',151,152,242,2 7 1,272
Icyo/], Marstrmio,113, 1J 8, 119,236

1i,.I1dcmalJi, A cella, 169,170,247,248
lwldcIIIalll, Elimia livesceI1s, 140, IA I
HaideIl1;lnia, 265,276
Hl/klemal/fIM,265
haid, CostateJin helerosrrufIha,
haiti. PltJ'sella heterostro"ha, 188,
l1allni, Li/!LJ:, 171
h'lmi, P/"(,mi'netlls, 276
!tar/mall/ana, Elimia, 136,13:
hasralum, Pleuroecra uncia/e, 166, 168
HJIu!feniu, 126, 127,239,270,278

mlcYII, 126, 127,239,270,278
'mgl!X, 270, 278

ill/l'anr.mls, Aueylus, 265
haVJJfwmls, Biomphaluria, 19/, 198, 257
lUi\vm', PI/j's('lIa gyriIlil,184, 185

vxcelltricus,
hchl"ilgyrll, CltlciIlIlatla, 110, 112, 115
Hl'licnsIlma, 265
fJe/isalJla, 197-11)9,202,258,259,274.276,279_

283
ammOIl, 281
alleet'.\', 274"
ill/CIPS ano'ps, 197, 198, 258, 275, 283
r:maps lIJlflcostianum, 275
/J/]cers arIlost(lokense, 275
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ImUcularis, Micromenctus, 276
len tum, Helisoma trivoh'is, 280, 282
Lepetidae,222
l.eplolimnea, 265
Leptoxis, 151,154.160,1&5,242.246,272,273,278

ampla, 151, 154, 245
arkansensis, 156, 158,245
brevispira, 157
can'nala, 158
carinata can'nala, 156, 158, 245
carinata nlcklfniata, 156,158,245
clipeata, 154, 155,244
compacta, 154,155.245
coowensis, 157
corpulenta, 158
crassa, 14.1, 272, 273
CTassa anthonyl, 159, 160, 272
erasso crassa, 159, 160
dilatala, 156, 158,245
downiei,155
foremani, 154, 155, 244
formosa, 154,244,278
gibbosa,157
griffithiana, 278
ligata, I 54, 155, 244
lirata, 154,244,272
mela/1(lides, 154,155,245
minor, 156,158,245
oCCldtala, 154, 155,244
pieta, 154, ISS, '243
plicala, 155,156,245
praerosa, 156,157,243,278
shoWlIlteri, 156, 157, 244, 272
subglobosa, 157, 278
taenwla, 156, 157, 243, 244, 278
tintinabulum, I 57
trilil~eata, 156, 158,245
wnbilicata, 156, 1M, 243
virgata, 156, 159, 246
vittata, 156, 151,244

leptum, Campeloma, 86, 268
Lepyn'um, 104,111,232

showalter!; 104,111,232
letsont', PyrgulopSls, 148, 150, 242, 271
lewisi, Campelama, 86, 87
lewisi, Gyroloma, 148, 150, 241, 242, 271
lewisi lewisi, Vah-ata, 81.226
lewisi morph ontan'oensis, Valvata, 81,83,223,225,282
lewisi, Pleurocera acuta, 162, 163
lewisi, Valvata, 83, 282
lewisi, Valvafalewisi, 81,226
ligara, Leptoxis, 154,155,244
lima, Angitrema, 162, 163,246
lima, Ltthasia, 162,163,246
lima/odens, Prohythinellalacustn's, 269
Limnaea, 265
Lirnnea, 265

nign'na, 151,154
oceata, 151, 152
plicifera, 151,152
si/ici/la, 151,152

kcnnicotti, Helisoma, 280,282
kennicotti, Pierosoma, 280,282
kennicotti, Planorbella, 280,282
kern/ataldes, Drepanotrcma, 197, 198,256
kennatoidcs, Fossulorln's, 197, 198,256
Kincaidtlla,265
kingi, Stagnicola, 179
klamathensis, Lanx, 181,182,247
klarnathensis, Walkerola, 181,182,247
kootanlensis, Fishcroia ntlttalli, 180,274
lab/atus, Menclus, 275
11lchryma, Elill1ia, 142, 143
lacil~iatum, Gyrntoma, 149,271
lacustris, Aeroloxus, 247
lacustris limaff1dens, Probylhinel/a, 269
laClIStriS, Probythinella. 96, 100, 101,233,269
laeta, Ellmia, 142,143
LlevapeCl1lae, 213 -215
Laellap/,;,x, 213 .215, 263

diaphanus, 214,215,263
fuscus, 213·215,263
tremisphacri('us, 214

lancides, nsherola, 274
landdes, Fisherola nuttalli, 179, ISO. 274
Llncinae, 171, 179-181,247,261, :
Lallx, 171, lBO, 181,247,274,278

alta, 171,182
hanni,171
klamathensis, 181, 182,247
patelloides, 171, 181, 182
sllbrotundata, 171 , 182

Laphrosroma, 265
lapidaria, Amllicola, 269
lapidaria, Pomariopsis, 129, 130,239,240,269,270
laqlicata castanea, Ehmia. 138,141
laqueata costulata, Elfmia, 138, 143
laqucata, flimia, 138
laqlleata, Elimia laqueata, 137, 138, 143
laqueatalaqueala, Elimia, 137,138,143
laqueata li'1rtum, Elimia, 138
latch/ord~', Jlehsoma, 275
latclifordi, Hefisoma allceps, 275
latchfordi, l'hyse/la parker!, 184, 187
laurae,Juga, 153,154
laurae,Orcobasis, 153,154
faurentiana, Stagnicola, 177
tetontiarla, Elimia caetatura, 144
LecythoconcJw, 265
lells, Menetus, 276
lens, Micromenetus, 276
lenla, Pieros(1f'lla tn'volvis, 204, 280, 282, 284
leilia, Planorbclla trivolvis, 204,280,282,284
lelltimlaris, MenullS, 276

259,283
259,283

~'nteg1Wli, Campeloma, 86,87,268
intcrcalan', HeUsoma duryi, 280,282
il~ Icrcalaris, f'lallOrbella duryi, 280, 282
illtcreularis, Semi)~oUna d~!r')'i, 280.282
inlen'on',y, Juga, 153, 154
inlerioris,Oreobasis, 153,154
interrn(:<Iia, Fnnteltcflla, 114, 116
illteml!lla. Elim~'a, 147,148
interrex la, Piaosoma tn'volvis, 204,283
intc1"texta, Planorbella rrivoli'is, 204,283
intertextus, Vivipams, 84, 88, 228
inlcnJeniens, flimia, 138
111, 147,152,153,241,270,272,273

flmiatis, 147,152,241,272
f!uvialis angitnmlOides. 147,272
fluviahs Im,,]!is, 153,272
/lurialis dinc!lensis, 272
fluvioiis fluYialts, 272
/lII1!ialis loudonfllSis, 272
fluvialis fytlolJensis, 272
fluviali's nolichuckyensis, 272
fl~l]jiatis paalensis, '272
fluvialis pmvellensis, 272
flw!ialis recta, 153,272
fluvialis sl/imlsa, 153, 272
fluv/alis turrita, 272
fluliialis vnakensis,
fluvialis lwrnicosa, 153,272
genlcillaw, 273
wlebr!Jsa,2J3

isogona, Birgella subglobosa, 110
ISC1pmus, SVl11a{ogyms, 277
iacksmll'Jise, Can'nifex Ilcwberryi,
jacksonolse, Helisoma ncwh{'rryi.
JanlhiIlIIIae,222
!aponiea, Cipangopaludilla, 86,88,227,283
jayana, Angitr{'ma, 162,163
jayalla, Lithasia, 162,163
jel~killsl, l'atalrlopyrgus, 266
jenksiI', Planorbula, 207
ienness( Physa, 181,182
johnsoni, Alm~icola daW, 95, 121124
jlJhnsofli, Costatella, 189,190

f'I~ysel1a, 189, 190
,Stagnicola, 175

JOIlI'SI, Efimia, 144·14(\
iordancnse. Hetisoma, 275
jUiiay~', Cinctnnatia, 109
Juga, 151-154, 24fi, 270, 278

acurif/lnsa, 151
GCIltifllosa aC!J lijil(/sa, 152
acunjllasa pitter/sis, 152
aculijllnsa siskiyouensis, 152
bld1mVl,151,152
Iwmphilh dallesensis, 151, 152
hemphttli hemphilH, 151, 152

153, 154
154

203,204,279.284
203,204,279·284
84,224
279·282

146

99,235
98.235

226
189

175

shddoni, 93,98,234,277
h~(bn'dlti, Aligitrema, 162
h1l11r1<:11Ii, Lithasia, 162
Imdson~'nlS, ?t(llnCriflUS, 276
hUl'.'lcrall's,
h~I/IIl'r!)sa,

IlwucrilSa, Pa!lldilla, 268
hallerusa, J'hFsclla, 188, 189
hiiI11Cf(ISllS, Smllatagyrus, 104,107
hli1l1ills, Fossaria, (i9, 170,249 -251
hurnilis, LVJ/Jf1l1Ca, 249

99, WI, 233, 277
Hvdmgnama, 265
In',1!IIOnlll1, Aplexa, 279
ilYfJo!lyalil1J;' AphaLlstracon, 92, 9{i, 97
Hvpsogyra, ](is

205
idlllll),;'liSE, Iii
id,./hoCl1St', Stagnicola, 178, 180
Iria/WClisls, F(llltdieella, 114. 116, 117
Idalllll'fIsis, Naln-cl1la, 114,116, III
lin ita lor, Tr)/lmia, 100,234
Itrlp('diM, Stagl/ieola, I T7
Impressa, Etimia, 133,134
fllCilicurrlu, 2{i5
iricislilll, Gymtoma, 149,271.283
illdinam, ElImia catl'l1aria,
~lIdUlil. Dimia, 136
ill/racan'nala, J'icrosolrw
in/raeim-nata, f'lanorbella
In/ra('aril1llta, Va/vata tricun'nata,
in/racurinatw7I, HclIsoma p
inh~seata, Fllnlia cadatura,
11'I$i1litll, 11 m/I icuM aldn'ehi,
ilUegra, Anmfcofa, 269
Imegra brel'ispira, Cosfutelk 190. 192
irtff'iz,ra Itrevispira, Physclla, 19{), 192
~lItegm, Ctndnnalia, 110,269
illtegra, Cusili/ella ~'ntegra,

illtqra integra, C1)statella,
hleyra inugra, J'hyJ'ella, 190,
integra illtcgra walkeri, Custmella, 190, 192
integra integra walkeri, Physella, 190,192
il/lcgra, ,l-Ielallia, 269
IlIkgm, Pa!ll(!iiw, 268, 269
integra, f'hysella inlegra, 190,192
iNtegra, Sim;atiJgY1'1lS, 106
/ntegra walkeri, Costa leI/a inregra, 19D, 192
flltegra waiken', Pilysella illlegra, 190,192
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apercularis oreganensls, 275,276
pennsylvunicus, 276
planulams, 275,276
portlandemis,275
sampsoni, 201, 202, 256, 276

mergeI/o, Valvata, 81, 83, 223
merriamf, Ruminieoki., 102,103
Mesescltiza, 266
Meseshiza, 266
Mesogastropoda, 217, 222
rniamiensis, POfnoUa, 230
mica, Oncinnatin, 110,112,115
michiganense, Helisoma campanulalum, 276,279
michiganetlSis, Planorbella campanulata, 276,279
rnicra, Hauffenia, 126,127,239,270,278
micra, Horatia, 270, 278
micra nugax, Valvuta, 270,278
micra, Valvata, 270, 278
Microamnicola, 114, 115, 117,238

micrococcus, 114, 115, 117, 238
micrococcus, Fontelice/la, 114, lIS, 117,238
micrococcus, Microamnicola, 114, 115, 117, 238
Micromelaniidae,n, 97,219,231
Micromenetus, 200-202,256,257,276,283

alabamensis, 276
brogniartia!lus, 201,202,257,276,283
hudwnensfs, 276
dilatams, 200-202,257,276
di/atams buchanensfs, 276
liilatams floridensis, 276
di/atatus pennsylvanicus, 276
jloridemis, 276
lens, 276
lenticularis, 276
pennsylvanicus, 276
sampsoni, 201, 202, 256, 276

microstoma, Physella gyrina, 184, 186
microstriata,Physella, 183,184
mlghelsi, Stagnicola, 178, 180,249
milesi, Campelonw, 86, 87,268
rninnesotense, Helisonw, 275
mInor, Helisoma campant,latum, 276
minor, Leptoxis, 156,158,245
minor, Mudalia, 156, 158,245
minor, Planorhella campanulata, 276
mlnutissima, Fluminicola, 102,103
missouriensis, Amnicola, 124, 270
modestum, Pleurocera, 165
modicella, Fossaria, 171,172,250,251
modicella mstica, Fossaria, 251
modoci, Flumfnicola, 102
lIIonas, Aphaostracon, 92,96,97
monili!erum, Pleurocera, 165
monroensis,OncinnaOO, 110,112
!/lonroensis, Littoridinaps, 93, 94, 96, 98, 235
montanensis, Hinkleyia, 178, 180
montanensis, Stagnicola, 178, 180

rrgarhecta, 113,115,118,236
arga, 113, l15, 118, 236
caslor, 113, 115, 118, 236
halcyon, 113,118,119,236
Imtrica, 113, 117-119,237, 269
ogmorphaphe, 113, 118, 119,237
olivacea, 117,118,231
pachYla, 113,118,119,236
winkleyi mozleyi, 117

Marstoniapsis, 270
maugeriar;, Stenoph.vsa, 192,194,254
mcneili, Ferrissia, 212,215,262
mediomrinata, Valvata tricarinata, 84,224
Megara, 266
megas, PromenelUs, 276
megasoma, Bulinmea, 169, 170,249
Megastropha, 266
Megmystropha, 266,275

newberryi, 275
Melacantha, 266
Mdafilsus, 266
Melania, 240,265,266,269,271

acutocan'nata, 271
alabamensis, 265
clavaefonnis, 271
illtegra,269
olivula, 265
showalteri, 271

Melanfdia, 266
Melaniidae,240
Melanoides, 129,130,240,283

tuberculata, 129, 130,240,283
me/anm'des, Leptoxis, 154, 155, 24::;
Melantho, 266
,He/as, 266
Melasma, 266
Melatoma, 166,272
Menerus, 200-202,256,257,275,276,283

alabamensis, 276
brogniartianl.ls, 201,202,257,276,283
buchanensis, 276
cal!iDglyplus, 275,276
centervillensi,l, 275,276
cooperi, 275
coopen' planO$pirus, 275
crassi/abn's, 275
di/alams, 200-202,257,276
dflalalus buchanensis, 276
dilatatusjloridensis, 276
di/alatus l'erlns.vlvanicu.s, 276
jloridensis, 276
labiarus, 275
lens, 276
lemicu.laris, 276
(lparolaris, 200,202,257,275,276
opercu!an',s callioglyprus, 200
opermlan"s m/,/!h'lineams, 275

Lutclla, 265
luteocel/a, E1fmia cae/amra, 144,145
Lyml1aClI. 173,174,248,149,252,273,274

atkaensis, 173, 174,248
hulimoides, 249, 252
catascopium, 274
cuberlsis, 249
hendersoni,252
humilis, 249
sonomaensis, 252
techel/a,252
stagnalis, 273
stagllalis appressa, 173. 174,248
stagnalis sanctaemariae, 173, 174,248

Lymnaeidae, 169-171, 173,175, 177-119, 181,221,
247,253,261,273,274

Lymnaeinae, 169-171,173,175,177-179,247" 274
Lyrrmaeoiden, 221
LymnaellS, 265, 269, 274

elades, 274
emarginams, 269

Lymneus, 2G5
Lymnllla, 265
Lymnulus, 266

ebUT/lea, 266
L;vmnus, 266
Lyogyrns, 95,123-17.8,239,270,278

browni, 124, 127
grana, 123, 124, 127
gtrggi, 124, 125, 127
pilsbryi, 124,125,127
pupoidea, 123, 126, 127
retromargo, 95,123,126,127
walkeri, 123. 126-128

Lythasin, 7.66
lyttonensis, [0 jlul'ialis, 272
m£lcglameria!U1, Elimia, 139, 140
Macrolimen, 266
nwcrostonw, Pierosoma tn"volvis, 280, 282
mocrostoma, Planorbella tn"volvis, 280, 282
macrostomum, Helismna tn"volvis, 280, 282
nwgbimom"!i!era, Thlotoma, 268
magnalacustn"s, Bithynia tentacu.lata, 92,93,231
nwgnalacustri,s, Physella, 184, 187
nwgnifica, Pferosonta, 204, 205, 260, 279, 283
magnifica, Planorbella, 204,205,200,279,283
nwgnifica, Tulotonw, 84, 88, 227,279
magnificum, Helisoma, 279
major, Helisoma, 275
ma!leata, Cipangopal/Jdina chinensis, 86, 88, 227,283
Marisa, 90, 91, 221, 2}0

cornuarietis, 90, 91, 230
marmorata, Stenophysa, 192, 194,254
nwrshaJIi, Helisol1la trivolvis, 280,282
marshal!( Pierosoma tn'vtllvfs, 280, 282
marsltalli, Planorbella trivalvis, 280, 282
Marstonin, 113, 115, 117-119, 236, 237,269,278

103,105,107,112,232

161

234,235
235
235

vcrrllClfSJ,
Lidmglyphinae ,
Lithoglyrrhlls, 265,
Lithoparches,
LitiUridinops,

1/1(1llrol'flSis, 93,
IlYllIl{lIes, 93,95,

livrsccl1.\', EUmin, 140
,'ivescens, Eiimia livesccm, 140,143
lirescerls gradlior, Elimin, 1,t()
lil'('scens Ilab/emani, Elfmia, 140,141
live~ce!lS lit'est"Cns, Elimia, 140,143
lorcii, Physella, 183,184
!OIlll!ml'!lSis, If) jluvialis, 172
lus,'Ti(.'u, Amnintla, 269,270
lustrica, MarstlHlia, 113, 117·119.237.269
l(lstriclI. Pallldirta, 269,270

LIIIII1t'U$, 265
LitnllOphila, 217
Lifflll(fI'ItYSl1, 2(l]

Iimusa, Amnicola, 121,123,125, 21j9, 270, 277
Iil1luSi'/, Amnicola fiJilllsa, 124,127
limasa Iimu.w., Amnicola, J24. 117
limOSI1, Pall.ldina, 269
limdSl1 parlia, Amnicola, 124
Iimum, CI1In[ldoma, 87,90,229,268
UOjlbdnae, 86,87,89,91
LiopllD:,87,90,91,227,228,2&9,283

cyclostoml1[ormis, 87,90,228,269
[li/sor?!, 269,283
p{{sbrvi dlOetawhatchensis, 90,228,269,283
pi/soryi l'ilsbryi, 90,91,228,283
slIbe-anl/ala, 90,91,228,269
SII!xurinata weidel/talis, 269
slIlcu{mu, 90,228.269
ralq/lilll.'l1sis, 90, I) 1 > 228

lira til, LeptO):is, t 54,244,272
Lithasia, 159-163,246,271·273,278, liB

amiigera, lfiO,161
curta, 160,161
dutl1!lIianl1 ,161,162
geniculata, 2'1'1,273
geniclIlatafi,ligirUJsa. 159,160,27]
fellin/lawgelliclllaM, 159,160
gClliculata pillguis, 159, Hill, 246, 272, 273, 283
huonchti, 162
jayana, 162,163
lima, 162,163,246
obvvtrta, 160,161,246,212
ollOvllta dep}'gis, 161
<lbOl'ata pomsylwmica, 161
uDovata sordida, 161
salebrosa, 274
salchrosa fbH/fntiana,
salebrosa salebrosa, 160,
,wrleorU/;a sllbglvoosa, 160, 161,273
shl,))I"u!ten', 2i I

w
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orcgonensis, Planorbis operculari", 276
Oreobasis, 151-154

bulbosa, 151,152
inlcrU)riS, 153, 154
!ilUrac, 153, 154
l1ign'na, 151,154

omara, Elhnia, 148,271
orolibas, FontigellS, 126, 128
oronoensfs, Stagnicola, 178, 180
Orygoci!ras, 117, 118,235
OSCillans, Costatclla, 189,190,274
osmlans, Physella, 189,190,274
oscula la, flimia, 265
osculaffl, GOlliovasis, 265,271
Oxytrcma, 266
ozarkensi", E'limia putosicnsis, 148,153
ozarkrnsis, Pyrgulops{s, 110,238,209
Pachychilidae,270
Paehychllus, 270
pachynotus, Apha([stracon, 96-98
[!1lc/lyta, Marstonia. 113, 118, 119,236
pagodwlt, G'yrOiOmP. 148,150,242,271
flaiutIca, Pyrgulof/siS nel,Gtlensis, 120
pafli'da, Amllfcola, 125
palmae, NeHrina redivala, 81,223
Pllll<desrrilta, 128, 130, 266

boltimeri, 128, 130
Pall.ldina, 126,166,268-270,280

enl1lrginal1l,269
hllmerma, 168
illtegra, 268,269
limosa, 269
lustrica. 269,270
naticoides, 269
obiusa, 126,270
porata, 269,270
scalaris, 280

Paludontidaf,270
Fali<domi<s, 270
pa£udosa, Pomacea, 91, ;13, 230
palustre, Buccinufll, 173
palusrris, Stagnicola, 273,274
Paradines, 266
parallelus, Fcrrissia, 212,262
Parapholyx, 208·210,158,277

effusa, 208,209,258,277
sollJa, 208,258,277
solida optima. 210

parkcri larchfonli, Physella, 184,187
parkcri pilrkeri, Physdla, 184,187
parkeri, Physella parkeri, 184, 187
parrlunum, Campefoma, 90,91,230,268
[larva, Amnicola /{nwsa, 114
parva,O'ncinnaUa, 110,112,115
[wrva. Costalella virgaia /lirgatil, 190, 191
flarva, F(I,paria, 169, 172,249,250,252
parva, Pliysclla I'irgata rirgala, 190, 191

nuttalli nuttalli, Fishcrola, 180,274
nunalli, Physe!la propinqua, 186, 188
nlltratli Inlleea, l'IJyseila propiJlqua, 186, 188
nUltalli vellUSra, Physcl/a propinql/a, 186, 188
IlUllalliana, Flwninicola, 101, 102,219,283
nlltll1liii. Ancylus, 267
nuttallii, Vcllelea, 267
JlvlaJlden', Valvata sincera, 84, 226, 282
Nymphophilinae, 94,95,109.113.115-117,119,121,

122,127,128,233
obesum, Campcloma, 89
obMata depygis, Lirhasia, 161
o!Jovala, Lilhasia, 160,161,246,272
obol'Ma penl1sylllGnica, Lit!lasia, 161
I)bomta sordida. Lithasia, 161
nbniSSa, Fossaria, 169, 171, 172, 250, 251
obtusa, Pa!ledifla, 126,270
obtusa, Valvata piscinalis, 83, 84, 226
obIUSllS, Somalogyms, 106, 107
nccata, Calibasls, 151, 152
occata,Jllga, 151, 152
nccidfJllale, ('.arinifex lIell'berryi, 199, 200, 259
occide/l ralc depresSliIll, HcI!soma. 279
occidenrale, HeliSOlllfl, 281
occidenlale, Jfe!l:wma lIewberry!, 199,202,259,283
occidenlale, Helisoma occidenlale, 279
occideJilale oCt::idcnrale, Hclisoma, 279
oCcfdcntalfs depressa, Pi'erOSQma, 279
oeeidfilia/is ilcpressa, /'Ianorbetla, 279
oecide!llalis, Liof.llax subcarinata, 209
occidenralis occfdentalis. Piel'Osoltla, 279
ocddeJltalis oceideilialis, Planorbe/la, 279
(Iccidenlalis, Pierosolna, 204,205,281,283
occidelltalis, Pierosol/l1l ocddenraUs, 279
occidcntaUs, Planorbe/la. 204, 205, 281,283
occidenlalis, Plil/lOr/Jetla occidelltalls, 279
occullata, Leptoxis, 154,155,244
ogmwpJIiJphc, MarSrOllla, 113, 1 I 8,119,237
o/iI'aCe{/, Marslnnia, 117,118,237
o/ivilla. Elim{a, 140, 142, 143,265
olivula. Gonioba,,{s, 265
oiivula, Melania, 265
Omphemis, 166
Omplu'scola, 266
Oncomdanfa, 239
ontariOellsis, Va/irata lewisf, 81,83,223,225,282
operw!aris callioglyptus, Menetus, 200
opercillan's, JleJlcms, 200, 202, '257,175,276
opcretllaris /Uultflim:atIIS, /!1enetus, 275
opcrclilan's orego)l('Ilsis, Menclus, 275,276
openlllaris oregeJllens{s, Planorbis, 276
oprfma, Parapholyx sonda, 210
optima, VorIiCifex solida, 210
oregonense, fleli,I'Oll/a, 279
oregrmi'!lsis, Melli'lI,S upercularis, 275,276
orefilJ/1ensis, f'ierosoma, 204,259,279,184
rJrcyonemis, Plal)orbelia, 204,259,279,284

Neritidae, 217, 222, 223, 268, 288
IVerilfna, 81, 82, 223, 268

redipata, 223
rcdfwlla palmae, 81.223
recliwlIa redivata. 81,82
reeliVata sphaera, 81,223

Nedtacea,217,222
Netitinia, 267, '268
Neritjrljdae, 81,82,268
NerWnoidea, 217
nevadt'nsis, Flllminicola, 102,103
Ilevadells{s flevadcnsis, Pyrgulopsis,
nevadcn"is paiutica, Pyrgulops{s, 120
nevadcnsis, Pyrgulopsis, 119, 238
nevadensis, Pyrgulopsis fleI1adell"is, 120, 122
lIewberryi, Carinifex, 275
lIewbrrryf, Carinifex newberryi, 198,100,259
newberrYi, Helison/il, 275
newbNTyi, HelisolJw newbenyi, 198,200,259
newberryijacksoneJlSc, CariJlifex, 199,202,259
nt'wbnryijacksonensc.llelisOJlla, 199,201,259
ncwooryl. Megasystropha, 275
newberryi newberryi, Carinlfex, 198,200,259
Ilf!wbenyf nWIl'berryf. ffelfsoma, 198,100,259
fl<'wberryf newherryi pOllSonbyi, Carilllfex, 200
nl'wberryi lIewberryi lJOnsNlhyi, He/fsoma, 200
ncwberryi ('tridenlale, Carinifex, 199,102,259
ncwbern'f occidentale, fJe/i,wma, 199,202,259
newhe";"i, Planorbis, 275
Ilewben:.vi ponwm!;yi, Can"mfex neWberryi, 200
newberrri ponsollbJ'i, Hdiwma newberryi, 100
lIewfou;ldlaltde/lsis, Siagnicola, 177
rI{ckhnialla, Fontigens. 123,126,129,270
nick/ljllata, Lephlxfs carillala, 156, 158,245
nicklimilta, Mudah'a carinata, 156,158,245
nign'na, Jllg~, 151, 154
nfgrina, Ort:obasis, 151,154
Nitocris, 266,278
Jwbi/c nobile, Pleurocera, 164,168
nobile rWdifsa, Pleurocera, 164,165
nobile, Pleurocera noblh, 164, 168
nu(/osa, Plellroeera nobile, 164,165
11olichliCkyel1sfs, [0 fiuvialis, 272
nomlale, Helisoma duryi, 280,182
lIonJl1llis, Plilllorbella dwyi, 280,182
wmllatis, Seminolrna duryi, 280,182
Ilormalis, Va/Fata bicarinata, 81,82,225
Notogil/{a, 95, U8, 119, 111,237

salhon, 95,118,119,237
wetherbyi,118,111),121,237

J/Ugax, Halil/em'a, 270,278
nuga.:>:, Horatia, 126,118,239,170,278
nuga,x, Valrata mfcra, 270,278
nurralli, Fisherola, 247,264,267,274
lIultalli, Fishemla niiltaf/i, 180,274
nurralli kootanifflSis, FisJierola, 180.274
lIutta/li lancides, Fisherola, 179,180,274

...Vaura,
N,mtilIiS, 266

('risto, 266

~frgala, J
lliliiticostaia filli/I!emlilla, Pieros()ma, 279
Nlultlcotta/a multicostala, Plafi(Jrbella, 279
nw1tifostarG, }'ier(Jsoma multicosrata. 279
mli!tinH{(1ll1, Plullorbdla mlllrfcmtata, 279
mlll!iClHtalil 11/hircaves!, Piem,l'oma, 279
mulr/costala whilcavesi, Plafwrbella, 279
IIndtlcmtalum, ffelisom.a Inult/costalum, 279
},'mlticOslalum fllll/ficm/alum, Helisoma, 279
mullicoslalliln wlii/caw:si, !fe/isoma, 179
IIItdrilinealllS, MCl1etu$ opere/daris, 275
1_'i1dlll'ulvis, HdislIJllil, 276,279
f(ll,ltlvo!v{s, flclisollll) carnpanlilatum, 279
mulr/volvis, PlallorZ,el!lI, 202,203,259,276,279
·'wllir'(IIFi,l, P/rmoroclla campullulala. 279

137

IllOflji:mIlC, P!<'Ii!Occra cilllaliculatwlI, 164,165
117
245,246,270,272,278

245
carina la, 258
cur!rwla carinala, 156, 158, 2~5
can-nata nickliniala, 156, 158,245

258
158,245

245
245

?IN{u/Ji/is, fJimia "Ilitahilis, 139,140
frililaM/is HllitilbiH.I, Flimia, 139, 140
"iillll!dlis litnidl(S, Elimiu, 140
'Y;;II1lI1l, Elilllia, 139
flona,iS'lioNa, 120,121,127,235
IJ1lnus, Somalug)N1IS, 106,107
naJhutahclisis, Siagnicoia cmargillata, 178
IlI1.vmi, Sragnicola, 179
NaMmia, 249,266
lIassula, Flimia, 134,135
III/lieilla, Bory.<;thellfa, 223
natiai/des,l'aludifl1l, 269
iValrico/a, 114.117,238,278

helldersoJl( 1.14,116
idahlJensis, 114,116, !17

114, 115,

'U'I/fnexica/'l/1, FclIIlelicc/la, 114, 116
11('(lpa/Usrris, Slagtticoia, 1'.15,176
NC([fiIalJmbbac.208-210,
Nc()ldallorb!s, 208-210,112,255,277

210,255
155

255

iV
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pilsbryi, GO!1iobasis, 271
pilsbryi, Ilellsoma, 281,282
pilsbryi, Relisoma pllsbryi, 279,284
pilsbryl, flink/eyin, 178,181]
pilsbryi ilf{racarinata, Pierosollla, 203,204,279-284
p{/sbryi !nfraearinata, Planorbellu, 203, 204,279- 284
pi/sb,.-yi fn[racarinawm, Helisoma, 279-282
p{/sbryl, Lioplax, 269, 283
pilshry!, Lioplax pilsbryi, 90, 91, 228, 283
pUsbryi, Lyogyrus, 124, 125, 127
pilsbryi, Pierosoma, 260, 281- 284
pi/sbryi, Pierosoma pi!sbryi, 204, 279,284
pi/sbryl pilsbryi, Helisoma, 279
pil,tbryi pi/sbryi, Liopla.x" 90, 91,228, 283
pilsbryl pilsbry!, Pierosoma, 204, 279,284
pilsh,.-yi pilsbryl, Planorbella, 204, 279, 284
pi/sbryi, Planorbella, 260, 281 -284
pilshryi, Planorbel/a pilsbryi, 204,279,284
pilsbryi preblei, HeHsoma, 280,282
pilsbryl preblei, Pierosoma, 200,282
pifsbry{ preblei, Planorbella, 280, 282
pilsbryi, Stagnicola, 178, 180
pi/sbryi winslowi, !Yerosoll1a, 284
pi/SliT)'i winslowi, Planorbella, 284
pinguis, LitJws/q geniculata, 159,160,246,272,273,283
fliscinalis form obtusa, Valvara, 83,84,226
pit/ensls, Calibasis acutifi-Iosa, 152
pittensis, Juga acutlfl/osa, 152
planogyrum, Pleurocera, 167
Planorbella, 202·206,258-261,276,279.284

ammon, 202, 203, 260, 279, 281, 283
bella, 276
binneyi, 202, 279,281,283
binlteyi randolphi, 280
campanulata, 276,279
carnpanulata campanu/ala, 202, 203, 259, 279
campanulata canadensis, 276,279
eampanulala collil7si, 202, 259, 276, 279
campanulata davis!, 276, 279
call1panulata middgalll?lIS!S, 276, 279
campa/llIlata minor, 276
campanll/ata mult!volvis, 279
camparwlata rideauensis, 276, 279
camparlUlata rudentis, 276,279
eampanulata smithl, 276, 279
campanulata wisconsinf.'l7sis, 276,279
cho.ulauquensis,279
eo/umhiensis,202, 280,281,283
conal/li,280
corpulenra, 280, 281
eorpulenra corpulenta, 202, 260, 279, 231, 21\3
corpulenta J!ermilionensis, 204, 260, 279, 283
corpulenta white:avesi, 204, 260, 283
disston l,280
duryi, 204, 206, 261, 280, 281
duryi duryi, 280, 282
duryl eudlscuS,280, 282

Pliy~'odf)ll, 266
pieta, Leptoxis. 154, 155,243
Pierosoma, 202-206,258-261,279.284

ammon,202,203,2(iO,279,281,283
binneyi, 202,279,281,283
binneyi rando/phi, 280
ehaurauquCilsis, 279
colurnbiensis, 202,280,28 l, 283
corpu/enta, 280,281
eorpulenta cQrpulenta, 202,260,279,281,283
corpulcnla vemdlionensis, 204,260,279,283
corpulenta whiteavesi, 204,260,283
homi, 279,280,282
kennicorri, 280,282
magnifica, 204,205,260,279,283
Iwtlticostata multicostata, 279
mullicoslala whitcaJ'esi, 279
(iceiJenlalis, 204, 205, 281, 283
occidentalls depressa, 279
uccidenral/saecidenlalis, 279
oregonellSis, 204,259,279,284
pi/sbryi, 204,260,281- 284
pi/sbryi infraean'nala, 203,204,279-284
pi/sbryi Ililsbryi, 204,279,284
pi/sbryi preble!, 280,282
pi/sbryi winslowl, 284
plexata, 279,280,282
pseurlolriFolvis, 204
Sl,herella!a, 204, 205, 281 283
sllhcrenala disjecra, 280
Sllherenala homi, 180
subcrcnata perdisjunela, 280
suberenala plexara, 280
1ubcrenala subcrenala, 279
tenois, 204, 205, 281, 283, 284
lenuis califomiCl/sis, 280,281
tenuis Sill/lOSI1, 280, 281
traski, 280,281,284
trivo/vis,161,280-282
m'volv{s c/laurauquensis, 21\2
trivol7'is fal/ax, 280,282
Irivo/vis holstonens{s, 282
tril'olvis intertexra, 204,283
rn"vo!vislenla, 280,282,284
lrivo!vls l/7arrostoffla, 280,282
tn'vu/ris marshalli, 280,282
lrivu/vis sobcrenata, 260,280-284
trivoll'is frivolvis, 204, 206,280, 282,284
fri).'oli/is turgida, 280,282-284
tnl.llCala, 204,206,260,280,283,284
WillS/owi, 280-21\2

Pi/a, 264
pilsbryalW, Fonlelief/la, 114
pilsbryanus, SOlhatogyruS, 106,108
pilsbryi, Amuieala, 124,125,127
pUsbry! ehoclawharchensis, Lioplax, 90,228,269,283
pUshryi, Ellmin, 141,142,271

(,'ubensis cuheusis, 187, lEE
cube!lS{s pell{llsu/ac, 187, 188, 233
glob/lsa, 182,186
gynllil alba, 184,185
gynl1l1 ampullocea, 184, 185
gyrilla athearni, l84, .185
gyrillliaurea, l84, 185
gyn'naallrro dbofilara, 184,185
gyrilla baYfieidensi£, 184,185
gyrina cylindrica, 184,185
gyrina gould{, 184,185
gyn"nagyn'Uf1, 183,184
gyn'n6 gyn'na elliptiea, 183,184
gyrina gyrina hildrelhiana, 184, 185
g)'rina hawnl, 184,185
gynna microsloma, [1\4,11\6
gyn'llil sayL .184, 186
gyrina s!rl{t!1iana, 184,186
hendersoni, 188,189
hCf/dersoni f1oridana, 274
hell<iersDni hClldersoll{, 187,188
hendersoni hendersoni ariomus, 187, 188
/lel!'rosrrop/w hald, 188, 189
fwteroslrop/w Iwteroslropha, 181\,189
IIt!erosrropha pomila, 188,189
!Jort!acea, 183,184
hUllierOSlJ, 188, l89
If/regl'a brevispira, 190,192
inlegfll i!llegra, 190,192
inlegra inlegra walkeri, 190, 192
io1uwmi, l89,190
/ord!. 183,134
IIlllgrwlacus/ris, 184,187
microstriata, 183,184
(lseu/ans, 189,190,274
parken'latchfordi, 184,187
patken' parkeri, l84, 137
prt!pillqua'ilIltalli, 187, 188
prupinqua nurtalli lrilicea, 186, .188
flropinqua nultalli vt'!/usta, 186,188
propinqua propinqua, l84, 186
spell/nea, 190, l'n
slfu!Jlicla, 190, 191
traski,183,188
Ulahens!s, 183, 188
vinilsa, 187, 188
virgaia anatina, 190, 191
virgafa berendti, 190, 191
I'irgata funC%r, 190, 191
virptiarhy.lStl, 190, 191
v{rgllllil'irgI1M, 190, 191
virga la virga ta parva, 190, 191
virgincil, 183,188
zionis. 190, .192,254

Physidae, 171,181.192,221,247253,274,279
Physina, 266
PltySlnllt', 181-183, 185·187, 189, 191, 192

lennessi, 181,
skinneri, 181, lin

!'/wsella, 181.192,253,254,274,283
fleljra, 189
mn:il/aria, 186,274
borrimrr:'. 188,189
imucardi, 171,181,.182
columbialla, 1fi1, 182
w!lui<lw, 171. ISS
('Do/1m, lSI 182
cosiMa, IS8

222
narc/luNes, LillV:, 111 181,182
(Iau/ens!)', 10 fluvialis,
/lllitlierc!(!II, E'Iilrlia, 140, 141
/!eninsulaf.', costatella rubensi.'>, 181, 188
f/ClliIlSlJlae, Fossaria, 171,172,250,151
T'enil1$u1llC, Physdla cUDenris, 187. 188, 283
pellfisylvlJliic'll, Liriu.l.sia oba\'u/,t,
pOII/Sv!I'aniC1;.I, J!rllrlI15, 270
{WlI.nsylvtlllicH$, Merw/us dilatatlls, 276
pOlfls\·'/l'.:luicIlS, ,Hicrl!lnC1JetllS, 276

ill:lllis>'/ral1in.l." iVficromcnerus dil(/taws, 276
{I('!Hlsvh!ILrdCIIS, Soma10Kyf1lS, 106,108,233
,'leraC(lirl, C('lei/maria, 110, 115
prrcar1IJ1J.IUrrI, Helisollla, 275
ill,'rCllnAalurn, He!isoma ancc(ls, 275
,UI:'rc(m/uJa,. Va/vaw IriCiln'mila, 84,125
pcrdcprrssa pCNkprnw, Va/Filla, 84, 226
/lcrdcpl't'Ssa, Va/mila, 83,84
vcrt!C[ll'fUil., Vaivara perdelll'J;'JSa, 84,220

i'::~;,:~',,~:,'flmllwalkeri, Va/vala, 84, 225
p Pi~rommi11Ubcrfnala, 280
iicrdisiIlI1U(l, P/a,lorbel/a sl,btrNUlra, 280
pcrdisjuflclllnl., Helisoma wbcrrnlillltn, 280
pcrp/na, BlikNilvrII.lwea, 174, 252, 279
perfi/!'xll, lIakrril)'.IIVll1fa j,Jllilnuidr:s, 253, 271/
pelpll''xll, Fo.rsaria, 174,252,279
.ucrp/exa, Fl/Ssaria fltllililOldes, 253,279
I!crpo!ita, Baketi/vlmwca, 174,251
prr,'!olita, F()Ssaria, 174,251
rentn/lra ctisfla, Dimla, 134
,lwrstriala {/I:cil/!lpi, Elimill, 133, 134, 271
floslliilll1, FUmili perSlriala, 134
ilcrSln'ala paslriata, E,imia, 134
f:'eroskc)'cnsis, SragniclIla, 178,180

A(rurbis,274
Cincin)1a/ia, .110, 112, 1.15

Pcrronlivsa, J9n 102,254
254
6,2T/

253,280

parv(JIIlJ, Smn,ll(lgynH, 106,107
{l1,rvwl1, PIt:unJcc/)/, 164, j65
pan'llS, GymuJw, 194,196,256
flllTl\!S, Turl/uis. 194,196.256
l';l\cUidae,
l':llrlltlidc;
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'280

Juryi illtcrca!aris, 280,282
duryi norlliahs, 280, 282
,/ur)li (lreglabrara, 280, 281
durvi smlin"lis, 206, 280.282
!rJruf, 279,280,282,
kCl1nil\l!ti, 280, 282
magtliji'I.';I, 204,205,260,279,283
!Il1.1!ric(ls[afa I/wltico$fata, 2/9
lI!ulticosiam h'hiteavfsi, 204,279
111ultivolviJ, 202,203,259,276,279
occidentalis, 204,205,281,283
,weiderrtalis dcpressli, 279
'xl:idclI[lJ.1is{lccidentalis, 279
'INXOJteiISis, 259, 279, 284

260,281.284
il1fracarinata, lIB, 204 279-284

pils/H}I! pilsltryi, 204,279,284
pils/Jryipn:lthi, 280,282
pi/sltrF! 'V(l1s/owl, 284
plcxata, 179,280,282
pWlldlllrivlJ!vis, 204
scalarls, 204,206,26
subarmafa, 204,205,
SlIbcrenata dis/eera, 280
sultcrcliata horni, 280
tu!t,-'rowll1 flcrdisfwlCI
,\'!lhUl'riiita plr:xata, 2&

tril'o/vis chailtawfuemis, 282

/nl'a/l'is hofsrun.CIISis,
In'l'ol~is interrf>.xta, 204,283
m'lyl!vip knra, 280,282,284
triVoli'is maCTilstmna, 280,282
Irh-oh-isl1wrshlll!i, 2\\0, 282
lri~'(l/vis j'lloacnata, 2(iO,280·284
IrivoMs rn'I',:/fri,l, 204,206,280,282,284
tn'voh>is hlrgida, 180, 282·284
[n.lllcara, 204, 206, 260, 280, 283, 284
"'il1~ilowi, 280·282

PlallQlbidac, 194,196,197,199·201,203,205,207,209,
210,221,247,253,254,261, 277

Planlir!Jillil,266
Plan\)rbime, 194, 196, 197,199,201, 203, 205,210
PlaD\lrbini, 194,196
PlalJiH!Jis, 266,275,276

l:a!!illgIYT/tus, 276
{'Clltcrvillpl1sis, 276
rN'wbcrryi,
(Ipen:u/ans aregoncnsis, 27(;
planula/liS, 276
1lI'lbifil:aws, 276
Iv/leal!evi,

Pia!ll.'rOllla, 207,208,255,257,258,276,284

armigeraannigera, 207, 20S, 257, 258
lirmigera wheatleyi, 207,208,257
campfsrris, 207,208,257
ienksii, 207
wheatieyi, 257,276

P/allorfllliina, 266
planospims, Menetus (:oopen', 275
planuly.tus, Menews, 275,276
planll/atus, l'/aIlNbis, 276
ptatyrachis, Pyrgophonls, 95, toO, tot, 235
pfcbius, E!r'rilia porosiensis, 148, t53
P!eufI)ccra, 162·169,246,170·273,278

aCllul,162,271
acutaacllta, 162,163
acula hin.k/ey!, 162
Gwtlllcwisi, 162,163
alveare, 162,163,165
anllliliferum, 166-168
ftrwnbyi, t64, 168, 273
canaliculatum, 162
cana/kularum alabamcnse, 163,164
Canali[11latllm canalirulatum, 162
('allaliculatulll excuratum, 164, t65
caNatiC/datlun filum, 163-t65
mnaficulatllln monformc, 164. U;5
mnaliculat1.lln undlilatlllll, 163-165
corpu!<;wrum, 166,168
C/irrieriallll)fI, t64, 168.273
curtwn I:Urtl/fI'I, 166,168
cUflwn roall1:1lSC, t66. 169
cstel'bmoki, 167
fimmani, 166, t67
graJatUfIl, t64, 167
luodcstum, t65
m(lnili{fm-lm, 165
/loNle /lobi/c, 164, 168
Nobi!e nodosa, 164, 165
par-rum, 164,165
plallogyntl1l, 167
pOlldemsum, 165
posldli, 164, 167
prasillalulll, 166,167
pyrenei/lIlIl, 164, 167, 168,273
slwwalteri, 166, 167
striallllll, l{i3
rroc!nfonnis, 164, t68
uncia/e, 166,167
IInciafr!!la,lralllnl, 166 168
unciale 1l!lciafe, t66.168
vestillllll, 166-168
virilill/um, 166,168,273
v.dkt'n, 1(,6, t69

Pleuroceddae, 12').141, 143,145-147, t49·151, 153, t55·
161,163,165,167.169, 2t9, 240, 241,270, 272

P/eumva/vata, 266
plexata, Pierosmna, 279,280,282
p/exata, f'ierOSOJlla suhcrenata, 280
plcxata, Plal1orbdla, 279,280,282
plexata, P/anorbe!!a SU/lCrenata, 280

plexatum, f{e!isoma, 279,280,282
p/exaf1lm, Helisoma subcrmatum, 280
plicara, Leproxis, t 55, 156,245
p!icalaStriara, Elimia, tJ4
p!icifera, Juga, 151, 152
po/if1l/11, Helisoma, 275
po/itunt, Helisoma anceps, 275
Pomacea, 92, 93, 221,230

Imagesi, 92,230
miamiensis, 230
pallid()sa, 9'2, 93, 230

Pomatias, 265
POnlatiopsidae, 129,130,219,239
PoollltiopSIS, 129,130,239,240,269,270

binneyi, 129, 130,240
ca/ljomica, 129,130,240
c!lace!, 130,240
cincillllariensis, t29, 130,239
hinkleyi, 121), DO, 239,270
lapidaria, 129, UO, 239, 240, 269, 270

pomi/a, CO,ltate!!a heterostmpha, lS8, t89
pomi/a, Physel/a heterosrropha, t8B, 189
Pompholycodea, 266
Pompholyx, 266
Pomlls, 2(/6
pOllderosa, O'ncinnatia, 110, t t3, 115
pondcrosum, PleliTocera, t65
ponsonbyi, Can'mfex newberryi newberryi, 20{)
poHsc'fllbyi, Hefisoma newberryi lIewberryi, 200
porala, Amnicola, 125,269,270
pnrata, Paludina, 269,270
porrecta, Dimia, U4, 139
portagensis, He1isoma, 275
portagemis, Hefisoma anceps, 275
porr/ande!lSis, )Helle!uS, 275
poste!!i, H/imia calellaria, t32, 133
poste!!i, P/eurocera, 1(>4,167
Potamopyrgus, 266

jenkiJlSi, 266
powsicnsi,l crandalli, E/imia, 148
potosic!1Sis, EUmia, 148
porosiensl,l, £Iimia potosie!isis, 147, 148
pOlosiellsis ozarkellsis, E!imia, 148, t53
porosiensis plebius, E!imia, 148, t53
pottlsiellsis porosiensis, £limia, 147, t48
pOIl'ellenSis, fo !llllIialis, 272
praerOl'a, Anndosa, 278
praerosa, Lcproxis, 156, t57, 243, 278
prosinatum, J'leurocera, t66, 167
prebld, Hefisoma pilsbryi, 280
preblei, Pierosoma pi/sbryi, 280, 282
preblei, Planorbe!!a pilsbryi, 280, 28'2
preg/abrata, Flallorbe!!a duryl, 280,282
preglabrata, Semillo/ina Juryi, 280, 282
preg/abratum, HeliSIJma duryi, 280,282
Probyrhine/!a, 96, 100, 101,233,269

laeusrris, 96, 100, tol ,233, 269
laclINris Iimafad<'fIs, 269

producta, PseuJisidora, 247
Pmmelietus, 208,209,257,275·277

cams, 208, '276, 277
circlIm!incatIlS, 277
c%rodoensis, 276
exacuous, 208,209,257,275,276
hami,276
lllidsonicus, 276
hyalina, 276
megas, 276
rubel/us, 276
umbilicateNus, 208,209,257, 27G, 277
umbi/icatus, 2'16

propinqua nuttalli, Physella, t86, 188
propinqua nurta!li rriticea, Physella, 186,188
propinqua nutra!!i venusla, Physel!a, 186, t88
prop!nqua, Fhyse!!a propinqua, t84, 186
propinqlla propinqua, Physe!!a, 184, t 86
proserpina, Amnicola, t24,270
Prosobranchia, 217,222,253
protea, Tryonia, 100, 101,234
proximo., Elimia, 144,145
Pseudisidora, 247

producta, 247
Pseudogalba, 249, 266
Pseudosuccinea, 174, t75, 248

colume!!a, 174, t 75,248
pseudotrirolvis, Pierosoma, 204
pscudotrivolvis, Planorbe!!a, 204

PtenoglosS3, 222
Pulmonata, 217
pumilis, Somatogyrus, 106,108
pumifum, Gyroroma, 150, 152, 24t, 242, 271
pupaeformis, E!irnia, 134,135
pupoidea, Al1Inicola, 123,126, 127,270
pllpoidea, E/intia, 138,141
pupoidea, Lyogyms, t23, t26, 127
pusi!!a, Calba, 249,265,273
pybasi, E!imia, 140
pycnus, Aphaostracon, 96-98
pygrnaea, Elimia, 138,139
pygmaeus. Somarogyrus, 106, 108
pyramidatum, Gyrotoma, 150,152,242, 27t
Pyrarnidellidae,222
pyrenellum, Pleurocera, t64, to7, 168,273
Pyrgophorus, 95, 99·10t, 234, 235, 277

p/atyrachis. 95,100, lOt, 235
spinosus, 99, tOO, 234

Pyrgu/a, 267
Pyrgulopsis, tlS.122, 238, 269

archinledis, ItS, 119,238
letsoni, 1t8, 12t, 238, 269
nel'adensis, lt9,238
nevadensis nevadensis, t20,122
neWJ.densis paiutica, !20
markensis, 120,238,269
sealart/onnis, t20, 122, 238,269
wabashensis, 269
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spillmani, Gyrotvma, 149,271,272
Spilochlamys, 951119.122,237

conita, 95,119-1211237
gravis, 120-122,237
turgida, 119, 120, 237

spinella, Elimia arachnoidea, 132, 133
spil1Osa, 10 fluvialis, 153,272
splnosus, Pyrgophorus, 99,100,234
spiralis, Antroselates, 92,97,231
Spirodon, 267
squalida, Costate/la, 190

1
191

squalida, PhY.lella, 190,191
stagnalis appressa, Lymnaea, 173, 174, 248
stagnalis, Lymnaea, 273
stagnalis sanctaemariae, Lymnaea, 173, 174,248
Stagnieola, 175-180,248,249,252,269,273,274,278,

271)
a/penensis, 175
apicina, 176
arctica, 176,177
hvnnevillensis, 176,177
coperata, 179,180
catascopium, 176, 177, 274
cockerelli, 252
contracta, 176, 117
e1odes, 175.177,274
clodes ref!e:xa, 177
elrodi, 176, 177
elrodiana, 175, 176
emarginata, 176,178,274
emarginata c(lnadensis, 178
emarglnata nashotallensis, 178
emarginata serrala, 178,274
emarginatus, 269
exilis, 175,176
gabbi, 178,180
hink/eyi, 178, ISO
idahoense, 178, 180
impedita, 177
{alidensis, 175
kingi, I. 79
/aurentiana, 177
mighe/si, 178, 180,249
montallensis, 179,180
!Wsoni, 179
neopalustri., 175, I. 76
llew!allndlalldensis, 117
oronoensls, 178,180
paluUris, 273,274
petoskeyensis, 178,180
pilsbryi, 179,180
trash, 175,176
utahensis, 179,180
wa/keriana, 179, 180
woodrum, 179, 180
wyomingensis, 177

stearnsiaM, Elimia cadatura, 144.146

sisk(rouensis, Calibasis acutifi/osa, 152
sisklyoUNISis, JUj;a aeutifi/dsa, 152
skinner!, Physa, 181, 182
,mirlli, Hellsoma campanu/atum, 276, 279
smitili, NMp/anorbis, 210, 212, 255
smilhl, P/anotbella camlJauulata, 276, 279
sndthiana, Physella gyn'na, 184,186
solida optima, Parapho/Yx, 210
salida eptima, Vorticifex, 210
solida, Parapho/Yx, 208, 258, 277
soliJa, VONieifex, 208, 258, 277
Somatogyms, 95,103,104,105,106·112,233,269,

277
afcoviclIsis, 104
a/dn'chi,103
anmlc%ides, 103,104
aurws, 103,104,111
biangulatus, 104,105
CO/lStriI:tus, 104,105
roosaensis, 103,106,109,111,233,277
cross{/aori,~, 104,105
crassus, 104, 105
elf/Tierianus, 104,105
decipiens, 104, 105
depressus, 104,111
excaYatlls, 104, 105, 107
georgianus, 104, 107
hendersoni, 104,107
hinkle:}'i, 104, 107
h\imerosus, 104, 107
integra, 106
isogOlws, 277
lIanus, 106, ~07

ul!rusus, 106,107
pan'tl/us, 106,107
pennsylvallieus, 106,108,233
/li/sbryam.ls, 106,108
pl1milus, 106, lOR
pygmaeus, 106,108
quadratus, 106, 108
sargenti, lO(i, 108
sTrengi, 106, 108
sHostn'atus, 106,109
tenax, 95, 106, 111, 112, 233, 277
tellllCsseellsis, 106,109
trothis, 106
tryoni, 106,269
virginicus, 10:),110,233,269
Vv'a/kerial1l1s, 106,109
whee/eri, 106, 109

sonamuensis, Bakeri/ymnaea, 173, 174,251,252,279
sanmnaf.'llSis, Fossan'a, 173, 174,251,252,279
sonomal.'l1sis, Lymnaea, 252
soniida, Lithasia obovata, 161
spe/unca, Costa:ella, 190, 191
spe!unca, Physella, 190,191
spllaera, Neritina retlimta, 81 ,223

sampson!, Menellis, 201,202,256,276
sampsoni, Micromenefus, 201 1202,256,276
sanctaemariae, [,ymnaea stagnalis, 173, 174,248
sargulti, Samatogyrus, 106,108
sathon, /VOfogillia, 1)5, ll8, 119,237
sayi, Helisorna, 275
say{, fJelisoma anCeps, 275
,wyi, Physella gynna, 184,186
sealare, Hellsoma, 280,282
scalanfomlis, Pyrgulopsis, 120,122,238,269
scalaris, Paludina, 280
sea/an's, P/arl1.lrbella, 204,206,261,280,282,283
sca/aris, Sem{nol!na, 204,206,261,280,282,183
Scalidac, 222
Scaphe, 267
Schlwehl/us, 267
Scllizostoma, 267,272
scissura, Apella, 272
Segmeutlneae, 274
Segmentina, 267
semicannata, Elimia, 142
seminaUs, F7uminico/a, 102,283
seminolc, HellSOIl/a duryi, 280,282
semino/is, Planorbel/a duryi, 206,280,282
seminaZis, Semlnollna duryl, 206, 280, 282
shelle!lse, He/isorna, 275
SeminoUna, 204,206,159 280,282

conanti, 280
dis:;;taI1i, 280
duryi, 204,206,261,280,282
duryi duryi, 280,282
duryi eudlsew, 280,182
duryi inrercalan\ 280,282
duryi normalis, 280,282
duryi preg/abrata, 280, 282
duryi seminolis, 2061280, 282
scalaris, 204,261,280,282,283

se17ata, Stagnicola emarginala, 178,274
sheldoni, }/oyia, ;)3, 98, 234, 277
shImek!, Fern"ssia, 215
showa/teri, Elimia, 141, 142. 271
showalteri, Leptoxis, 156,157,244,272
showalteri, Lepyrium, 1041Ill, 232
showaltcri, Utbasia, 271
sho\\u/teri, Melania, 271
s/lowalteri,P/eurocera, 166,167
sllicula, Juga, 151, 152
simplex, Elimia, 142,144,145
simp/ex, Va/vata tricarinata, 84,225
SimpMmia, 249,267
sincera fomt danielsi, Va/Yata, 84,85,226
sincera nYlanderi, Valvata, 84,226
sincera sinccra, VaiVilla, 84,85,224,226
sincera, Valvata sincera, 84, 85 I 224, 226
s!nuosa, Pierosoma tenuis, 280,281
slnuos11., Planorbella tenuiS, 280

1
281

sinosum, Helisoma tenue, 280,281

Rhadac/flta, 211,213
Rhodacmea, 211,212

eahawbel1sis, 211
clatior, 211, 2J2
,{ilosa, 211·213
hillklcyi, 211·213
rhelliacme, 211,213

Rill)doccpllala, 267
I'humh(/stotna, Arnnicola, 121.124,117

Cr.rstate/la l'lrgata, 190,191
Physd/a uirgata, 190,191

ridealli'mc, flelisoma camprJilulatum, 276,2'19
,.ideal/ensis, Plalwrbella eampanulata, 276,279
rlogramlel1sis, Cor-h/iopina, 101, 102,231,132
Rissollidea, 219

r:JdialuJ, Ancy/w, 265
Radix, 175, 176,248

iJun'cvlan'a, 174, Pil, 248
rriodo/phi, HelisorrUl birmcvi, 280
rando/plli, Picrosama hinneyi, 280
rando/phi, Planorbclla billneyi, 280
ru/iwl/a, bleritina, 213
rediNita, Nentina reeliYata, 81,82
rcdivala palmilf\ Neritina, SI, 223
rcdivata redivata, i'len'lina, 81,82
I"/:eiivula Sf'haera, Nen'tina, 81,223
recta, 10 flul'ialis, 153,272
rejlexa, SlagnicrJIa clades, 177
regu/are, Campeiorna, 87,90,91,229, 26B, 283
,,'rmowrg{!, An-lIlicola, 95, 123, 126, 127
ntromargo, Lyogyms, 95,123,126,127
rlwdioUJ, Aphaostracon, 93,96,98
RhGl'inemG, 95, 119·121, 236, 278

daavon, 95, 119·121,236
Rh\pid~glQssa,222

quadratus, Somatogyrus, 106, 108
Rachiglos'<;il,122

'212,213,215
roa,lEllse, P!rurocera curt!lm, 166,169
roanellSt, Strepllobasis curtum, 166,169
mbusta, Fontelicella, 114,115,117
I"O/l1i.J1a, Nalrimla, 114,115,117

:e, Helisama (incepS, 258,275
Elimia, 139

I1rbellus,I'r(IInf:'nctus, 276
mdentis, ifdisama mmpanu/atum, 276, 271)

rudentis, l'/allwbella campanu/ata, 276,279
nuhi, lfelisollla, 275
Il1shi, lJelisOtna il/U'CPS, 275
nIstiea, fjmana, 171, 172,250,251
msticG, Fossaria modicd/a, 251
wl1chrosa f!orentiana, Lithasia, 160,161
.l"lfel,rosa, [a, 274
saleorma, Lithasia, 274
sa/i'lirosa, Lillwsia sa/J!brosa, 160,161
salebmsa salebrosa, Lithasia, 160,161
.mlchrosa ,ndlglobNa, Uthasia, 160,161,274
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Virc/IS,

wlsconsitlcnse, Helis()ma campanulatum, 276, 277
wiscOllsinemis, Planorbel/a campanulata, 276,277
woodruf/i, Stagnicoia, 179, 180
....'Yomingensis, Stagllicola, 177
xyJloelictus, Aphaostracol1, 96,98,99
lionts, Petrophysa, 190,192,254
lionis,Phvsella, 190,192,254
Zygobran"dtia, 222

wltfteavesi, P/anorbella corpulenta, 204, 260
whi/eGlh?si, P/anorbel/a mu/ticostata, 279
winkJeyi mozley!, Marstonia, ! 17
win/lcbagoe/lsis. Va/vata, B4, 87, 225
wins/owi, Helisoma, 280-282
wins/owi, Pierosoma, 280-282
wins/owi, Pierosorna p{fsbryi, 284
wills/owi, Planorbd/a, 280-282
wins/owi, Plallorbcl/a pi/sbryi, 284

virgllw pGf1!a, Physdla virgata, 190, 191
>'irgatG l'hyse//a virgala. 190, 191
virgata ,!lyssa, Costa/e[/a, 190, 191
virga/a rhyssa. Physella, 190,191
virga!a virgl/tIl, Costa reI/a, 190, 191
virgtlftl virgatll parva, ('ostatella, 190,191
virgara I'irgata paNa, Physella, 190, 191
pirga/<1 virgata, Physe//a, 190,191
Nrg/Ilea, Physclla, 183, 188

Elirnia, 144,145
Somatogyrus, 109,110,233,269
Wa/keril/a, 109, 110,233
P/eun1Cera, 166, 168,273

Vitta, 267
vittu/a, LCpMXis, 156, 157, 244
ViViparo, 267
Vil'i/larella, 267
ViV(p;lfidac, 84, 87, 88, 89, 91,221,227,268
Viviparlnae, 84, BE
Vhipal'oi1lea, 219, 231
Viriparus, 84, 86, 88, 227·229

geargiIlfIIIS, 84, SB, 229
illtertextus, 84,88,228
subpurl'urCUS, 86, 88, 229

Vorlidfcx, 208-210,258,277
efjiIsa, 208,209,258,277
tolida, 208,258,277
wlida optima, 2 to
fryuni, 277

waba:;hellsis, Pyrgu/opsis, 269
walkeri, Amniw/a, 123, 126.128,270
walkol, Costatella integra integra, 190, 192
walkeri, Fem'ssia, 212, 215
walkeri, Gyroroma, 151,152,242,271,2.72
walkeri, Lyogyms, 123, 126·128
walkeri, Physella integra integra, 190, 192
walkeri. P/eurocera, 166, 169
lva/keri, Strephobasis, 166, 169
walkeri, Va/nita perdepressa, 84, 225
f"alkeriana, Stagnicola, 179,180
walkeri!!l1l(s, S(lmato/tFn,s, 106,109
Wa/kerilla, 95, 103, 106,109-112,233,269,277

coosa('nsis, 103,106,109, Ill, 233, 277
106, 111, 112,233,277
109,110,233

Walkeru1a, lSI, 182, 247
k/a.'1Ulthensis, 181, 182, 247

welteri, FOliligens, 130,270
wekiwac, CiI1dnna/ia, 113-115
wetherbyi, Nottlgillia, liS, 119, 121, 237
wheatleyi, Planorbis, 276
wheath'Yi, Plallorbu/a, 276
wheatleyI', P/allOTbula amligero, 207, 208, 257
whedcn', Somatogyrus, 106, 109
whiteavesi, Heiismua mu/tiuJstahml, 27')
w!lUellvf:si, Pierosoma corpuh:nta, 204
whitea,'csi, Pierosoma Inli/ticos/aia, 279191

19k

174.252
174,252

113, 114, 116
132,133
146

84,225
84,225

fN_'rdqHcssa p<'rdepressil , 84,22(i
{Icrdqm::ssl/ [ij[m \val!wri, 84,225
piscinalis fQD1101JruSii, 113,84,22(1
sillN'ra f(lrm danielsi, 84,85,226
SII1ccra 84,226,282
S!.'1Ci'ra

tnrarmala, 84,
rrinm'nata mOfjIIt bakin', 84,224
tricanrwta l/1(JJpb lIaM/is, 84,224
Irkllrinala 11I[11pb injracariliGtil, 84,224
tritariflIlti1 morph mediocarjnata, 84,224
Irican'nata /II(/fph perron/i,sa, 84, 225
!l'ican'l1lJfa m01pl1 simp[,;x, 84,225
lricarinata l110lph trican'lIata, 84,224,225
triearinata Ilwlph lInican'nGta, 84,224
utlJ.hellsis,
utahensis
~(/ahcnsi;s

"irp>!,l, 84,

L/(InC!Jllt'ffeN.\IS,
I'wlhyningi, Cincinna/ia,
l'iJ!lhyl1ingil1na, Eiimia
FrmrIxoniaila, £Iimia, 142,

Eh'mia, 13(1
141,142

Ve!{,,'tia,
"p"'a/II,

virell.!, VI1/vlJ.ta. 84,85,226
pirga/a aJiatina, Custatd/n, 190,191
vIrgala anallna, Physe/la, 190, 191
rirgata {J('remiti, Castatdla, 190,191
,'irgata berend/i, f'hyse/la, 190,191
l'irglIW conco/ar, Gntatei/a, 190, 191
"I'rgara canrolo/", Php'e/la, 190,191
f'irgala, Coswulla virgilta, 190,191
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