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FORIWORD

Environmental measurements are required to determine the quality of ambient water, the char-
acter of effluents, and the effects of pollutants on aquatic life. The Environmental Monitoring and
Support Laboratory - Cincinnati conducts an Agency-wide quality assurance program to assure stan-
dardization and quality control of systems for monitoring water and wastewater and carries out re-
search to develop, evaluate, standardize, and promulgate analytical methods to:

* Measure the presence and concentration of physical, chemical, and radiological pollutants in
water, wastewater, bottom sediments, and solid waste.

* Concentrate, recover, and identify enteric viruses, bacteria, and other microorganisms in water.

* Measure the effects of pollution on freshwater, estuarine, and marine organisms, including the
phytoplankton, zooplankton, periphyton, macrophyton, macroinvertebrates, and fish.

* Automate the measurement of physical, chemical, and biological quality of water.

The effectiveness of measures taken to maintain and restore the biological integrity of the Nation™
surface waters is dependent upon our knowledge of the changes in the taxonomic composition of
the aquatic life caused by discharges of toxic substances and other pollutants and upon the level of
our understanding of the complex relationships that prevail in aquatic ecosystems. Snails oceur in
almost all types of freshwater habitats and are important components of aquatic food-webs. They
also-fhay serve as carriers of parasitic diseases of man and other vertebrates. Snails respond to vari-
ous chemical and physical characteristics of the environment and are sensitive to changes caused by
urban and agricultural run off, industrial, thermal, and domestic pollution. Certain toxic substances
(heavy metals, pesticides, and radioactive materials} can concentrate in the tissues and shells of gas- |
tropods even when present in trace amounts. The analysis of snails living in biotopes subjected to !
these materials can indicate those types of pollutants occurring there. This report fills a long stand- ;
ing need fora comprehensive identification manual to the species of freshwater gastropods in North ¢
America to assist biologists in analyzing samples and evaluating data collected during studies of the
effects of toxic substances and other pollutants on the communities of aquatic organisms. /

75&-«/ £ c’gr«% f
Robert L. Booth
Acting Director ;
Environmental Monitoring and Support f
Laboratory - Cincinnati
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ABSTRACT

] Freshwater gastropod mollusks are represented in North America (north of Mexico) by 15 families,
;78 genera and, as treated in this manual, 499 species. They are grouped into'two large subclasses,
I the gill-breathing, operculated Prosobranchia and the lung-breathing, non-operculated Pulmonata,
The prosobranch snails are represented by 49 genera and 349 species, and the pulmenate snails by
29 genera and 150 species. Systematics are not well worked out in many groups, which makes a
definitive listing of species somewhat arbitrary at this time. The species listed in some groups reflect
a conservative approach to the lower taxa: in other groups, some of the so-called species possibly
may represent merely forms resulting from intraspecific variation,

The main feature of this publication is a series of illustrated taxonomic keys for the identification
of the North American (north of Mexico) freshwater snails. Also presented are distributions for each
of the species, a generic synonymy and an extensive bibliography.
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SECTION I

INTRODUCTION

The last manual on freshwater gastropods of North America was written over a hundred years ago
by W.G. Binney and published by the Smithsonian Institution in 1865. Many species and genera
have been named since that time, and many changes have been made in systematics and in nomen-
clature. So a new manual on North American freshwater snails is now timely.

Over the years since Binney’s manual, a few regional handbooks or monographs have been pub-
lished on, or which have included, freshwater snails. Some of these are listed chronologically be-
low.

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

R. Ellsworth Call. 1884. On the Quaternary and Recent Mullusca of the Great Basin, with descrip-
tions of rew forms. Bulletin of the U.S. Geological Survey, No. 11,

R. Ellsworth Call. 1900. A descriptive illustrated catalogue of the Mollusea of Indiana. 24th An-
nual Report of the Department of Geclogy and Natural Resources of Indiana. (Revised {with-
out figures] by Calvin Goodrich & Henry van der Schalie, 1944.)

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

William H. Dall. 1905. Land and fresh water mollusks of Alaska and adjoining regions, Smith-
sonizn Institution Harriman Alaska Expedition.

Harold Hannibal. 1912. A syropsis of the Recent and Tertiary freshwater Mollusca of the Cali-
fornia province, based upon an ontogenetic classzﬁcatzon Proceedings of the Malacological
Society of Londen, Vol. 10.

Junius Henderson, 1924, Mollusca of Colorado, Utah, Montane, Idaho and Wyoming. University
-of Colorado Studies, Vol. 13. (A supplement was published in 1936.)

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

Ralph V. Chamberlin & David T. Jones. 1929. A descriptive catalogue of the Mollusca of Utah.
Bulletin of the University of Utah, Vol. 19.

“Junius Henderson. 1929, Non-marine Mollusca of Oregon and Washington. University of Colorade
Studies, Vol. 17. (A supplement was published in 1936.)

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

Imogene C.S8. Robertson & Clifford L. Blakeslee. 1948. The Mollusca of the Niagara Frontier
region, Bulletin of the Buffalo Society of Natural Science, Viol. 19,

William J. Clench & Ruth D. Turner. 1956. Freshwater mollusks of Alabaina, Georgia, and Florida
from the Escambia to the Suwannee River. Bulletin of the Florida State Museum (Biological
Science), Vol. 1.

A. Byron Leonard. 1959. Handbook of gastropods in Kansas. University of Kansas Museum of
Natural History Miscellaneous Publication, No. 20.

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

Willard N. Harman & Clifford O. Berg. 1971. The freshwater snails of central New York, with
ilustrated keys to the genera and species, Search, Agriculture, Entomalogy (Ithaca) 2, Vol.
1.




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

Joseph C, Bequaert & Walter B. Miller. 1973, The mollusks of the arid Southwest, with an Ari-
/ zona check fist. The University of Arizona Press, Tucson.

William K. Emerson & Morris K. Jacobson. 1976, Guide to shells, land Treshwater, and marine,
: ;’ Sfrom Nova Scotia to Florida, Alfred A. Knopf, New York,

- Many of these. particularly the older publications, are now badly out-of-date, especially in regard
to zoological nomenclature.

Also since Binney’s manual. various taxonomic groups of gastropods have been monographed,
| either regionally or totally:

Frank Collins Baker. 1911. The Lymunaeidae of North and Middle America, Recent and fossil.
Chicago Academy of Science. '

Calvin Goodrich. 1917-44. [Numerous papers revising the large family Pleuroceridae, mostly pub-
lished 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 ]

Elmer G. Berry. 1943. The Amnicolidae of Michigan: distribution, ecology, and raxonomy. Mis-
cellaneous Publications of the Museum of Zoology, University of Michigan, No. 57.

Frank Collins Baker. 1945. The molluscan family Planorbidae, University of lllinois Press, Ur-
bana.

Bengt Hubendick. 1951. Recent Lymnaeidae. Their variation, morphology, taxonomy, nomen-
clature, and distribution. Kungliga Svenska Vetenskapsakademiens Handlingar, Vol. 3.

Paul F. Basch. 1963. A review of the Recent freshwater limpet snails of North America {Mollusca;
Puimonata), Bulletin of the Museum of Comparative Zoology at Harvard College, Vol. 129,

Fred G. Thompson. 1968. The aquatic snails of the family Hydrobiidae of peninsular Flovida,
University of Florida Press, Gainesville.

George A, Te. 1975. Michigan Physidae, with svstematic notes on Physella and Physodon (Basom-
mutophora: Pulmonata). Malacological Review, Vol 8.

Fred G. Thompson. 1977. The hvdrobiid snail genus Marstonia. Bulletin of the Florida State Mu-
seumn (Biological Science), Vol. 21.

The taxonomic philosophies of the authors of the above have varied considerably, and the taxonomic
treatments in the older publications especially need revision. Nevertheless, these, as well as the first
] list above, have been invaluable source material for the present manual, and may prove to be especi-
: ally useful to current biologists who must deal with mollusks of the geographic areas or taxonomic
groups covered, '

In addition to the major publications listed above {(and hundreds of more minor ones listed in the
! References, pp. 222-266), an additional publication should be mentioned: Bryant Walker’s (1918)
. A synopsis of the classification of the freshwater Mollusca of North America, north of Mexico, and
7 a catalogue 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-date,

it has been one of the landmark publications on the classification of North American mollusks for
the past sixty years.

Below is a list of the higher taxa and genera of North American freshwater gastropods according

. to the taxonomic scheme used in this manual. The genera are arranged alphabetically -under their
'gi tribes, subfamilies or families.
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Number of
North American Page Numbers
Species

Subclass Prosobranchia
Order Neritinacea
Superfamily Neritinoidea
. Family NERITINIDAE .
Genus Neritina ’ 1 15,67
Order Mesogastropoda
Superfamily Valvatoidea
Family VALVATIDAE
Genus Valvata 11 15,68
" Superfamily Ampullarioidea
Family VIVIPARIDAE
Subfamily Viviparinae

Genus Tulotoma 1 16,75
Genus Fiviparus 3 16,76
Subfamily Bellamyinae .
Genus Cipangopaluding 2 17,75
Subfamily Lioplacinae
Genus Campeloma 8 17, 78
Genus Lioplax S 18,75
Family AMPULLARIIDAE :
Genus Marisa 1 18, 81
Genus Pomacea -2 19, 81
Family BITHYNIDAE :
Genus Bithynia 1 19, 81

Superfamily Truncatelloidea
Family MICROMELANIIDAE
Genus Antroselates 1 19, 83
Family HYDROBIIDAE
. Subfamily Hydrobiinae

Genus Aphaostracon 9 19, 98 :
Genus Hovia 1 20, 90 :
Genus Hyalopyrgus 2 20, 98 ;
Genus Littoridinops 2 20, 90 :
Genus Probythinella 1 21, 88 |
Genus Pyrgophorus 2 21, 90 !
Genus Tryonia 5 21,90 .
Subfamily Lithoglyphinae
Genus Antrobia 1 21, 88
Genus Clappia 2 22,88
Genus Cochlioping 1 22,84
Genus Fluminicola 12 22, 84
Genus Gillia 1 23, 88
Genus Lepyrium 1 23,84
Genus Somatogyrus
Subgenus Somatogyrus s.s. 32 & 23, 88
Subgenus Walkerilla 3 24, 88




Subfamily Nymphophilinae
Genus Birgella
Genus Cincinnatia
Genus Fontelicella

Subgenus Fontelicella s.5.

Subgenus Microamnicola
Subgenus Natricola
Genus Marstonia
Genus Norogillia
Genus Orygoceras
Genus Pyrgulopsis
Genus Rhapinema
Genus Spilochlamys
- (Qenus Stiobia
Subfamily Amnicolinae
Genus Amnicola
Subgenus Amnicola s.5.
Subgenus Lyogyrus
Genus Hauffenia
Genus Horatia
Subfamily Fontigentinae
Genus Fontigens
Incerrae Sedis
Family POMATIOPSIDAE
Genus Pomatiopsis
Superfamily Vermetoidea
Family THIARIDAE
Genus Melanoides
Genus Thiara
Family PLEUROCERIDAE
Genus Elimia
Genus Gyrotoma
Genus /o '
Genus Juga
Subgenus Juga s.s.
Subgenus Calibasis
Subgenus Orevbasis
Genus Leproxis
Subgenus Leptoxis s.3.
Subgenus A thearnia
Subgenus Mudalia
Genus Lithasia
Subgenus Lithasia s.s.
Subgenus Angitrema
Genus Pleurocera
Subgenus Pleurocera s.s.
Subgenus Strephobasis
Subclass Pulmonata
Order Limnophila
Superfamily Acroloxoidea
Family ACROLOXIDAE
Genus Acroloxus
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25,98
25,110

26,110
26,110
26,110
27, Y02
27, 194
27, 98

27, 110
28, 102
28, 104
28, 98

28,115
19,115
30,115
30,115

30, 110
31

31,115

31,117
32,118

32,123
40,118
41,118

41
41
41

42,120
44 120
43,120

44,123
44,123

45
47

48, 147
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‘Superfamily Lymnaeocidea
Family LYMNAEIDAE
Subfamily Lymnaeinae
Genus Acelle
Genus Bulimnea
Genus Fossaria
Subgenus Fossaria s.s.
Subgenus Bakerilvmnaea
Genus Lvmnaeca
Genus Pseudosuccinea
Genus Radix
Genus Stagnicola _
Subgenus Stagnicola s.s.
Subgenus Hinkleyia
Subfamily Lancinae
Genus Fisherola
Genus Lanx
Subgenus Lanx s.s.
Subgenus Walkerola
Superfamily Ancyloidea
Family PHYSIDAE
Subfamily Physinae
Genus Physa
Genus Physella
Subgenus Physella s s.
Subgenus Costatella
Subgenus Petrophysa
Subfamily Aplexinae '
Genus Aplexa
Genus Stenophysa
Family PLANORBIDAE
Subfamily Planorbinae
Tribe Planorbini
Genus Gyraulus
Subgenus Gyraulus s 5.
Subgenus Armiger
Subgenus Torquis
Tribe Drepanotremini
Genus Drepanotrema
Subgenus Antillorbis
Subgenus Fossulorbis
Tribe Biomphalariini
Genus Biomphalaria
Tribe Helisomini
Genus Helisoma
Subgenus Helisoma s.s.
Subgenus Carinifex
Genus Menetus
Subgenus Menertus s.5.
Subgenus Micromenetus
Genus Planorbella

‘Subgenus Planorbella 88,

11
11
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16
14
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48, 148
48,149

48,149

49, 149
50, 148

50, 148

51,148

51
52

52, 147

53, 147
53,147

53,160
53
55
56, 168

56, 168
37, 160

57,172
57,168
57,172

57,171
58,171
58,173
58,174
58,174

59,173
59,172

59,175




59,175

Subgenus Plerosoma 12
Subgenus Seminoling 2 61,175
Genus Planorbula 2 61,171
Genus Promenetus 2 61,173
Genus Vorticifex
Subgenus Parapholyx 2 61,173
Subfamily Neoplanorbinae
Genus Amphigyra : 1 62,171
Genus Neoplanorbis 4 62,171
Family ANCYLIDAE
Subfamily Ancylinae
Genus Rhodacmea 3 62, 188
Subfamily Ferrissinae _
Genus Ferrissia 5 62, 190
Subfamily Laevapecinae
Genus Hebetancylys 1 63,193
Genus Laevapex 2 63, 193

The Recent freshwater gastropod fauna of North America is a very diverse one, comprising two
molluscan subclasses, three orders, eight superfamilies, 15 families, 78 genera and, as lsted in this
manual, 499 species (plus an additional 143 subspecies and forms), This is a large fauna, and, since
systematists dealing with these mollusks over the years have not been many, systematics have not
been well worked out in many groups. Because of this, a definitive list -of species can be made only
somewhat arbitrarily at this time.

While the treatment of various groups represents my own interpretation of species-level taxonomy,
in other groups 1 have simply followed the latest reviser. Because of the latter procedure, the aver-
all treatment of the various groups may be a bit uneven. For example, within the Pleuroceridae, the
treatment of the genera Elimia and Pleurocera probably reflects a nomenclatural system partially
imposed on clinal variation, i.e., there is a liberal supply of latinized binomials and trinomials, while
in the Ancylidae, the species lists and keys may reflect an overly conservative approach to the lower
taxa. However, the purpose of this manual is not to present a major revision of the systematics of
North American freshwater gastropods  such an undertaking would require many years but to
present a reasonable, current classification, a means to identify the species of North American gas-

- tropods, and a generalized distribution of the included species.




SECTION 11

IDENTIFICATION

Characters of the shells of freshwater gastropods are very important in species recognition and
usually for generic and familial placement as well. Especially useful are the size and general form of
the shell. Among the many species, the shell may take various shapes, yet, for any one species, the
shell shape is usually quite constant (excepting, of course, minor clinal, populational and ecopheno-
typic variations exhibited by some species). The shells among the different species may vary from
very elongate, to globose, depressed and discoidal. The shell may be longer than wide, or wider than
long (the columella determining the antero-posterior (length/width) axis). Its coils {whorls) may
turn either to the left or to the right, be round, angular, shouldered or flattened, and have shallow
or impressed sutures. The sheill may have few or many whorls, may lack an opening (umbilicus) at
its base, or may have either a narrow or wide opening. The columella or central axial column of the
shell may be either twisted or straight and may or may not end abruptly. The outer lip of the shell
may be either straight or variously curved and is sometimes turned back or reflected. The surface
of the shell may be marked in various ways, i.¢., differentially colored or sculptured, or may be
simply unicolored and smooth. The outline of the shell aperture (“‘mouth™) may take many forms
due to the shape and relation of the whorls to each other. The aperture may or may not be closed
by an operculum, which itself has important recognition characters. The operculum may be round,
oval or spindle-shaped. and concentric, paucispiral or multispiral, depending on the way in which it
is formed.

In some groups, aspects of soft anatomy are essential for identification, because the various taxa
in these groups have shells which are relatively uniform or have few distinctive characteristics. This
is true especially of the Hydrobiidae, where not only are many of the genera distinguished on the
basis of the characteristics of their terminal male genitalia, but the subfamilies are recognized in this
way also. This, of course, makes identification very difficult for species of such a family when only
empty shells are available. However, identification can be aided by careful inspection of the shell
llustrations and by taking into account the known distributions of the various species.

operculum-

FIG.1. An operculated snail, i.e., one which carries an operculum attached to its dorsal poste-
rior foot. a, Position of the operculum when the snail is active; b, position of the operculum
when the snail has withdrawn into its shell.




a b
FIG. 2. Direction of coiling of gastropod shells. a, Shell coiled to the left, ice., sinistral;, b,
shell coiled to the right, i.e., dextral,

mantle collar mantle collar

preumosiome

male genital pore

. - 7 N ~
-- - dRUS Anus-- L‘; — 1 y
i *\”*pst‘udobranch pueumostome ; ¢
DR N : é/ o _foot L
4 b

FIG. 3. a, A snail with sinistraf organization of its body, i.e., respiratory, excretory and TEpro-
ductive openings are on the leff side; b, a snail with dextral organization of its body, i.e., re-
spiratory, excretory and reproductive openings are on the right side.

right side of shell

nuclear or apicat
7 whorls (protoconch)

ANTERIOR
) POSTERIOR
: \ “apex
; anterior ]
aperture .
head-foot {Y}ead . N
foot - ;
left side of shell’

- posterior end
of shell

shell tength

o N parietal wall
Xi— columellar fold

. or plait

*outer lip

posterior l : y i
aperture columellar 1 al T
teft side P o "\.\_ -~ basal ip
) e R = !
night side Y VP "

: shell width

L

anterior central or columellar axis

anterior end of shell aperture

FIG. 4. Orientation of the shell. FIG. 5. Shell terminology.




transverse or
growth lines
or striae

ribs or costae

spiral raised
lines or striae

spiral incised

spines lines or striac

: lirae
i nodules

carina

wrinkles

malleations

FIG. 6. Shell surface sculpture. ,
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5 smali .
o medium
= ’
l
5y .
;."d
\ e . ) e e 60 mm
FIG. 7.

F1G. 8. Shell shapes. a, subglobose: b, oval; ¢, fusiform or spindlesshaped; d, turbini-
form; e, cylindrical.

FIG. 9. Shell shapes. a, narrowly conic; b, elongately conic; c,broadly (ovately) conic;
d. globosely conic; e, depressed conic. -
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a - b
allial )
P tentacle - gili
8 copulatory tentaf:le )
organ < anterjor lobe
""" e %~ of foot

15

FIG. 10. Method of counting whorls. This shell has 3% whorls. FIGS. 11-14. Shell terminol-

ogy. Fig. 11. a, Shell with well-rounded whorls and indented sutures; b, shell with flattened

wherls and shallow sutures; ¢, shell with shouldered whorls. Fig. 12. Planorbiform or dis-

coidal shell. Fig, 13. Ancyliform or limpet-shaped shell. Fig. 14. Neritiniform shell, FIG,
; 15. Types of opercula. a, Multispiral; b, paucispiral; ¢, conceniric; d, concentric with spiral
| nucleus. FIG. 16. A valvatid snail, showing bipectinate gill and palha] tentacle (from Harman
=~ & Berg, 1971, as modified from F.C. Baker, 1928¢}.
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[ RHIPIDOCLOSSA {(=ZYGOBRANCHIA
+ASPIDOBRANCHIA, =DIOTOCARDIA)
All the Archaeogastropoda [all marine]
< except the limpets (i.e., except the
@ so-called Docoglossa:
1% :}: Acmacidae, Patellidae and
< ® Lepetidae). ]
E'-‘ Kl
Z
2 e < The Neritinacea [marine, freshwater
8 o and land].
R
2z
S § | DOCOGLOSSA (=PATELLOIDEA)
Qé The archaeogastropod limpets
{all marine},
Families Acmaeidae
Patellidae
Lepetidae
A
’ [ TAENIOGLOSSA
<« | Contains most of the
o mesogastropods [marine and
e freshwater|, and in North
g American freshwaters all the
= ﬁ Prosobranchia except the
2 Ty
5 " Neritinacea,
8 1 PTENOGLOSSA (=EPITONIQIDEA)
'2‘" Contains the specialized Epitoniidae
{=Scalidae) and Janthinidae {both i
L marine]. '
; [ RACHIGLOSSA
s Contains many of the
. g neogastropods [all marine]. ‘
<< Gh. f
8 2 | TOXOGLOSSA i‘
QO" % Radula consists of only long .
L teeth (marginals). The name !
A refers to the poison gland !
g associated with the radula of !
2 Conus. ‘
Z Families Conidae .
Turridae [2ll marine] . .
Cancellariidae .
- ‘ /
GYMNOGLOSSA

No radula; radula not needed because of parasitic exlstence.. . ;
Eulimidae - a mesogastropod [marine| family, |
Pyramidellidae - an opisthobranch [marine} family. : i

FIG. 17. Prosobranch snail classification based on radulae. The Prosobranchia have been.di-
vided in the past into a number of groups which take their names from the prevalent type of

- radulae they possess: This classification generally separates assemblages that are also distinct
in their soft anatomy, but in most groups there are species that show anomalies. North Ameri-
can freshwater prosobranchs possess only the rhipidoglossate (in the Neritinidae) and the taeni-
oglossate (in the other prosobranch families) types of radulae.
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buccal mass-

esophagus f- . radula

salivary gland

anus
rectum -.. |
1 mm
]
- esophagus
intestine - .|
caecum
stomach -
liver

FI1G. 18. The radula of a freshwater pulmonate snail (Biomphalaria) and its relation to the ali-
mentary system. a, The alimentary system, mainly dorsal view; b, Tongitudinal section through
the buccal mass, showing the orientation of the radula as viewed from the right side; ¢, right
side and dorsal views of the radula; d, four teeth from one transverse row of the radular rib-
bon, r = rachidian or central tooth, 1 = first tooth to the right of the central tooth {4 lateral
tooth), 10, 11 = 10th and 11th teeth to the right of the central tooth (marginal teeth). From
Barbosa et al. {1968), after Demian,

lateral cusp - . _
- central cusp ~ . j

ridge connecting
basal cusps S

basal cusp - S

FIG. 19. Central or rachidian tooth of a gastropod (a truncatelloid pomatiopsid snail) show-
ing the arrangement of the cutting edges. a, Tooth {rom above; b, profile (side) view of tooth

(from Pilsbry & Bequaert, 1927).
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SECTION 111

SPECIES LIST AND DISTRIBUTION RANGES

Family NFRITINIDAL!
Genus NVeritina Lamarck 1816

Neritina reclivata reclivata (Say 1822) [Figs, 21, 22 ! '
Florida to Mississippi. Also Cuba. northern Mexico and Venezuela (H. B. Baker.
19231,

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

Neritina reclivata palmae Dall 1885
Brook near Palma Sola. Florida (Dall, 1885,

Family VAL VATI DAE®
Genus Valvata Muller 1774

Valvata bicarinata bicarinata Lea 1841 [Fig. 23]

Of discontinuous distribution: New Jersey and Pennsylvania, and lowa, Hli-
nois, Tennessee, Alabama, Georgia and North Carolina.

- Valvata bicarinata morph normalis Walker 1902 {Fig. 241
Distribution nearly as for V. bicarinata s.s.. but not in Georgia and North Caro-
lina.

Valvata humeralis Say 1829 |Fig. 25] _
Known from Montana south to Colorado, and west to British Columbia and
California. .

Valvara tewisi lewisi Currier 1868 |Fig. 26]

Southern Canada from Quebec west to British Columbia, and northern U.S.A.
from New York west to Minnesota.

Valvata lewisi morph ontarioensis F.C. Baker 1931 [Fig. 27]

Northwestern Ontario in the region of Lake Superior drained by the head-

waters of the Attawapiskat, Albany and Severn river systems (Clarke, 1973).
Valvara mergella Westerlund 1883 [Fig. 28]

Northwestern North America: Alaska to Washington.

! Superscript numbers throughout the text refer to corresponding comments under Supple-
mental Notes, which appear on pp. 194-209.
*The species list and distributions for the Valvatidae is by William H, Heard.
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Valvata perdepressa Walker 1906 [Fig. 29]

V. perdepressa s.s. and V. perdepressa Mform walkeri F.C. Baker 1930: the
Great Lakes (Lakes Michigan, Huron, Frie and Ontario).

Valvata piscinglis (Miller 1774) (? form obrusg Drapamand 18013 [Fip. 30}
Introduced from bFurope into the tower Great Lakes (Lake Ontario. and per-
haps tributaries near the lake).

Valvara sincera sincera Say 1824 [Fie. 31
Maine west to Alberta, and south to South Dakota and Indiana.

Valvara sincera M form danielsi Walker 1906 [Fig. 32)

Of discontinuous distribution: Now Brunswick in eastern Canada. and Illinois,
Wisconsin and Minnesota in north central US.A.

Valvara sincera nyvianderi Dall 1905
Quebec and Maine west to Ontario and Minnesota. ,

Valvata tricarinare (Say 1817) [Fig. 331 and its morphs: bakeri Fluck 1932,
hasalis Vanatta 1915, infracarinara Vanatta 1915, mediocarinata V. C. Baker
1932, perconpusa Walker 1917, simplex Gould 1841, tricarinata s.5.. and -
curinaty DeKay 1843 ' '
Quebec and New Brunswick west to Alberta, and south to Wyoming, Arkansas
and Virginia, ‘

Valvara urahiensis Call 1884 [Fia, 34|

Foutahensts ss.and Vo wrahensis morph Aorari Baily & Bdtly 1951 are known
only trom Iduho and Utah.

Valvata virens Tryon 1863 [Fig, 35]

California. Oregon and Nevada.

Falvata winnebagoensis F.C. Baker 1928 {Fip. 36]

Of sporadic occurrence in Michigan (Ottawa County), Wisconsin (Wmneha”o
and Oshkosh counties) and Minnesota (Rice County).

Family VIVIPARIDAE
Subfamily Vivipa'rinae
Genus Tulotoma Haldeman 1840

Tulotoma magnifica (Conrad 1834)° |Figs. 44, 45|
Coosa-Alabamay river system in Alabarmay (Clench. 1962a).

Genus l'iriparu.s Montfort 1810

Viviparus georgianus (Lea 1834) [Figs. 46, 47]
South central Florida, Georgia, Alabama and north, mainly in the Mississippi
River system. to Hlinois and northwestern Indiana: it has invaded Ohio, Mi-
chigan, Wisconsin, Virginia, Pennsylvania, New York, New lersey, New Eng-
fand and Quebec since 1867 (Clench, 1962a; Clench & Fuller, 1965
Fiviparus intertextus (Say 1829) [Fig. 4¥]
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
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Louisiana: the Mississippi River system in Louisiana, eastern Arkansas, north-
western Tennessee, [llinois, eastern lowa, Minncapolis 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).
Viviparus subpurpureus (Say 1829) [Figs. 49-511 -

Mississippi River system north to southeastern fowa, northwestern Hlinois 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 southeastern Mississippi (Clench & Fuller, 1965).

Subfamily Beltamyinae
Genus Cipangopaluding Hannibal 1912

Cipangopatudina chinensis malleara (Reeve 1863) {Fig. 52}
Widely introduced in the United States. Clench & Fuller (1965) list localities
in Arizona, California, Colorado, Delaware, Florida, Indiana, Maine, Massachu-
setts, Michigan, New Jersey, New York, North Carolina, Ohio, Pennsylvania,
Rhode Island, Utah, Vermont and Washington. Originally from Asia, ‘
Cipangopaludina japonica (Martens 1861)Fig. 53)
Widely introduced in the United States (some reports may be confused with
C. chinensis malleara). Clench & Fuller {1965) list localities in Massachusetts,
Michigan and Oklahoma. Originally from Asia.

Subfamily Lioplacinae
Genus Campeloma Rafinesque 1819

Campeloma crassula Rafinesque 1819 [Figs. 42, 54, 55]

Midwestern United States in the Great Lakes-St. Lawrence and Mississippi
drainages as far west as lowa and south to Tennessee,

Campeloma decampi (*Currier’ Binney 1865) [Fig. 56]

Jackson, Limestone and Madison counties, northern Alabama (Clench &
Turner, 1955}.

Campeloma decisum (Say 1817) s.. (includes forms such as C. brevispirum [¥igs.
58.59]. C. decisum s.s. [Fig. 571, C. exilis, C. gibbum |Fig. 601, C. integrum®
[Fig. 381, C. leptum, C. lewisi |Fig. 37], C. milesi [Fig. 39] and C tannum
[Fig. 611
Eastern North America, from Nova Scotia, southern Ontario and scuthemn
Manitoba south to Texas, Louisiana, Mississippi, Alabama, northern Georgia
and Virginia. :

Campeloma floridense Call 1886 [Fig. 62]

Eastern Florida: the upper St. John's River and its tributaries; Lake Jessup;
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“Miami (?). Dade County.

Cumpeloma genictdum (Conrad 1834) [Figs. 63, 64]
Suwannee River, Florida, west to the Escambia River, Alabama (Clench &
Turner, 1956).

Cuntpelomu limum {Anthony 1860) [Fig. 41]
Atlantic drainage. from Georgia to North Carolina.

Campeloma parthenurm Vail 1979 [Fig. 65]
Ochlockonee River drainage in Florida: lLake Talquin and the Little and Qch-
lockonee rivers (Vail, 1979).

Cammpeloma regulare (Lea 1841) [Figs. 40, 66]
Alabama-Coosa river system, Alabama.

Genus Lioplax Troschel 1857

Lioplax cvclostomaformis (Lea 1841) |Fig. 43]
Coosa-Alabama-Tombigbee river system from northwestern Georgia, south to
Selma, Dallas County, on the Alabama River, and Big Prairic Creek, Marengo
County, on the Tombigbee River in Alabama (Clench & Turner, 1955); Tensas
River, near Delhi. Madison County, Louisiana (Clench, 1962bj.

Lioplax pilsbryi pilsbryi Walker 1905 [Fig. 67]

Chipola River, Florida.

Lioplax pilsbrvi choctawhatchensis Vanatta 1935
Choctawhatchee, Escambia, Flint and Suwannee river systems, Florida and
Creorgia.

Lioplax subcarinata (Say 1816)7 {Fig. 68)

Atlantic drainage. Cedar Lake near Litchfield (upper Susquehanna drainage)
and Albany (Hudson River drainage), New York, south to South Carofina
(Clench & Turner. 1955: Clench, 1965¢:; Vail, 1979h). .

Lioplax sulculosa (Menke 182837 )

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

Lioplax talquinensis Vail 1979 [Fig. 69]

Ochlockonee River, Florida (Lake Talquint and upstream), and Yellow River
(northwestern Florida and southern Alabama) drainages (Vail, 1979b).

Family AMPULLARUDAE
Genus Marisa Gray 1824
Marisa cornuarietis (Linnaeus 1758) |Fies. 70, 71]

Northern South America and southern Central America (H.B. Baker, 1930);
introduced into southern Florida (Hunt, 1958: Robins, 1970).
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Genus Pomaceg Perry 1810

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

Pomacea paludosa (Say 1829y [Figs. 72, 73]
Choctawhatchee, Fconfina, St. Marks and Suwannee river systems, Florida,
and the Apalachicola River system in Georgia and Florida (Clench & Tumer,
1956). Gantt, Covington County, Alabama (Hubricht, 1962).

Family BITHYNIIDAE
Genus Bithynia Leach {in Abeld 1818

Bithynia tenraculata tentaculuta (Linnaeus 1758), introduced. and Bithynia ten-
faculata magnalacustris F.C. Baker 1928, native(?) [Fig. 74]
Great Lakes region tfrom Albany. New York, west to Winnebago Lake, Calu-
met and Winnebago counties, Wisconsin: recorded from New York, Pennsyl-
vania, Chio, Indiana, [llinois, Michigan and Wisconsin (F.C. Baker, 1928a,¢).

Family MICROMELANIIDAE
Genus Antroselares Hubricht 1963

Antroselates spiralis Hubricht 1963 [Fig. 108}
Springs and streams in caves in Crawford County. Indiana, and Edmonson
County, Kentucky (Hubricht, 1963b),

Family HYDROBIIDAE
Subfamily Hydrobiinae s.s.
Genus Aphaostmc'oﬁ Thompson 1968

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

Aphaostracon chalarogyrus Thompson 1968 [Figs. 96, 110]
Magnesia Springs, 3.7 miles west of Hawthorne, Alachua County, Florida
(Thompson, 1968).

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

Aphaostracon monas {Pilsbry 1899) {Figs. 98, 113, 114}
Wekiwa Springs, Florida, and the Wekiva River for about one mlle below the
springs (Thompson, 1968).
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- Aphaostracon pachynotus Thompson 1968 [Figs. 106, 115, 116]
Eastern Florida, from the upper half of the St. }ohns River near Sdnford,
south to the Miami region (Thompson, 1968).
Aphaastracon pyenus Thompson 1968 [Figs. 101,117, 118]
Alexander Springs Run, Lake County, Florida (Thompson, 1968).
Aphaostracon rhadinus Thompson 1968 [Figs. 75, 99]
In small streams and sloughs in northeastern Florida draining into the St. Johns
River north of Palatka, and in an artificial lake near the coast in St. Johns
County {Thompson, 1968).
Aphaostracon theiocrenetus Thompson 1968 {Figs, 102, 119, 120
Clifton Springs Run, about two miles north of Oviedo, Seminole County,
Florida (Thompson, 1968).
Aphaostracon xyaoelictus Thompson 1968 [Figs. 103, 121, 122
Fenney Springs, two miles east of Coleman. Sumter County, Florida (Thomp-
son. 1968).

Genus Hovia F.C, Baker 1926

Hovia sheldoni (Pilsbry 1890) [Fig. 76| ‘
Lake Michigan, off Racine, Wisconsin (Pilsbry 1890d; F.C. Baker, 1928c¢).

Genus Hyalopyrgus Thompson 1968

Hvalopyrgus aequicostarus (Pilsbry 1889) [Figs. 77, 78, 83, 84, 104]
Lower half of the St. Johns River system and the Withlacoochee River system,’
south to Tampa Bay and the Orlando area: alse Lake Okeechobee (Thomp-
son, 1968).

Hyalopyvrgus brevissimus (Pilsbry 1890) |Figs. 123, 124]
Orange. Seminole, Sumter and Volusia counties in central Florida (Thompson,
1968).

Genus Litroridinops Pilsbry 1952

Littoridinops monroensis (Frauenfeld 1863) {Figs. 80, 85, 86, 105)

Florida and Bahama Islands: in Florida it is generally distributed along both
coasts and the Florida Keys, primurily in brackish water, but it has invaded
marginal fresh water, and occurs throughout the St. Johns drainage system
(Thompson, 1968).

Littoridinops renuipes Couper (in Haldeman) 1844 [Figs. 79, 87, 106, 125]
Streams draining into the Atlantic Ocean and the Inland waterway of east
Florida and Georgia, from Dade County, Florida, north to at least Mcintosh
County, Georgia (Thompson, 1968). -




Genus Proby thinella Thiele 1928

Probyvihinella lacustris (F.C. Baker 1928)® FFigs. 107, 129-131]
Canada: throughout Ontario and Manitoba, northern Saskatchewan, and in
the Northwest Territories south of the tree-line (Clarke, 1973). United States:
New York west to lowa, south to Kentucky and Arkansas (F.C. Baker, 1928¢):
also North Dakota, South Dakota, Nebraska, Missouri and Alabama (Hibbard
& Taylor, 1960).

Genus Pyreophorus Ancey 1888

Prrgophorus platyfachis Thompson 1968 {Figs. 88, 132]
Throughout the southern part of peninsular Florida from Lake Okeechobee
south, and along the coast as far north as southern Brevard County (Thomp-
son, 1968).

Pvrgophorus spinosus (Call & Pilsbry 1886) [Fig. 126]

Guadalupe River and its tributary, Comal Creek. Comal County. Texas (Call &

Pilsbry. 1886: Pilsbry. 1887b).

Genus Trvonig Stimpson 18635

Trvonia cheatumi (Pilsbry 1935) [Figs. 127, 128, 133]
Phantom Lake, near Toyahvale, Reeves County, Texas (Pilsbry, 1935a).

Tryvonia clathrata Stimpson 1865 [Fig. 134]
Pahranagat Valley, southern Nevada (Taylor, 1966b).

Tryonia diaboli (Pilsbry & Ferriss 1906) [ Fig. 135]
Devil’s River, and Rio San Filipe, Val Verde County, Texas (Pilshry & Fer-
riss, 1906).

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

Trvonia protea (Gould 1855) [Figs. 136, 137]
Colorado Desert and Fish Springs, Imperial County, California (subfossit)
{Gould, 1855a; Taylor, 1966b); Santa Cruz River, Tucson, Pima County,
Arizona (Pilsbry & Ferriss, 1915), near Buckeye, Maricopa County, Arizona
(Bequaert & Miller, 1973).

Subfamily Lithoglyphinae

Genus Antrobia Hubricht 1971

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




Genus Clappia Walker 19097

Clappia cahabensis Clench 1965
Cahaba River, Bibb County, Alabama (Clench, 1965b).
Clappia umbilicata (Walker 1904) [Figs. 139, 143, 144]
Coosa River, Alabama (Walker, 19044, 1909¢).

Genus Cochlioping Morrison 1946

Cochliopina riograndensis (Pilsbry & Ferriss 1906) [Fig. 140]
Lower Pecos River and Rio Grande valleys, Texas: coastal plain in Tamaulipas,
Mexico (Taylor, 1966h).

Genus Fluminicola Stimpson 1865'°

Fluminicola columbigna Hemphill (in Pilsbry) 1899 {Fig. 145]
Middle portions of Columbia River, Washington, and lower Snake River,
Washington and Idaho.
Fluminicola ervithopoma Pilsbry 1899
Ash Meadows, Nye County, Nevada (Pilsbry, 1899a).
Fluminicola fusca (Haldeman (in Chenu) 1847) [Fig. 141]
“Oregon territory™ (Haldeman, 1847).
Fluminicolg hindsi (Baird 1863)
Upper Green River 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).
Fluminicola merriami Pilsbry & Beecher (in Pilsbry) 1892 [Fig. 146}
Pahranagat Valley, Nevada (Pilsbry, 1892a).
Fluminicola minutissima Pilsbry 1907 {Fig. 147
Price Valley, Weiser Canyon, Washington County, Idaho (Pilsbry, 1907).
Fluminicola modoei Hannibal 1912
California. Fletcher’s Spring, south end of Goose Lake: Fritter’s Spring, head
of Willow Creeck, Honey Lake basin; Troxel’s Spring, Fagle Lake (Hannibal,
1912b).
Fluminicola nevadensis Wdlktr 1916 [Fig. 148]
Cortez foothills, Humboldt Valley, Elko County, Nevada (Walker, 1916).
Fluminicola nutralligng (Lea 1838) [Fig. 142]
Probably inhabits the entire Columbia Valley (Pilsbry, 1899a).
Fluminicola seminalis (Hinds 1842)
Sacramento, Pitt and Fall rivers and tributaries, and Surprise Valley, California;
Klamath River, Oregon (Pilsbry, 1899a).
Fluminicoly turbiniformis (Tryon 1865) [Fig 152]
Upper Sacramento and Pitt rivers and various tributaries in northeastern Cali-
fornia, western Nevada and central southern Oregon (see Taylor, 1966a).
Fluminicola virens (Lea 1838)
Willamette, lower Columbia, upper Deschiutes and Umpqua rivers, Oregon;
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Olympia and San Juan County, Washington: Vancoeuver Istand (Pilsbry, 1899a).

Genus Gillia Stimpson 1865

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

Genus Lepnerivm Dall 1896

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

Genus Somatogvrus Gill 1863

Somatogyvrus alcoviensis Krieger 1972
Alcovy and Yellow rivers, Georgia (Krieger, 1972).

Somatogy rus amnicoloides Walker 1915 |Fig., 149]

QOuachita River, Arkadelphia. Arkansas (Walker, 1915¢).

Somatogyrus aureus Tryon 1865 [Figs. 151, 194]

Tennessee River (Tryon, 18651).

Somatogyrus biangulatus Walker 1906 | Fig. 153]
Tennessee River, Florence, Alabama (Walker, 19064).

Somatogvrus constricrus Walker 1904 [Fig. 154]

Coosa River, Alabama (Walker, 1904a).

Somatogvrus crassilabris Walker 1915 [Fig. 155]

North Fork of the White River, Norfolk, Arkansas (Hinkley, 19135).

Somatogyrus crassus Walker 1904 |Figs. 156, 157]

Coosa River, Alabama (Walker, 19044).

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

Somatogyrus decipiens Walker 1909 [Figs. 159, 160]
Coosa River, Alabama (Walker, 1909¢).

Somatogyrus depressus (Tryon 1862) [Fig. 195] _
Mississippi River., Davenport, lowa (Tryon, 1862). Wisconsin, Iowa and IHi-
nois (F.C. Baker, 1928¢).

Somarogyrus excavatus Walker 1906 [Figs, 161, 162]

Shoal Creek, Florence, Alabama (Walker, 1906a).

Somatogyvrus georgianus Walker 1904 [Fig. 163
Chattanooga River, Georgia: Tennessee, Cahaba and Alabama rivers, Alabama
{(Walker, 1904a).

Somatogvrus hendersoni Walker 1909 [Fig, 164]

Coosa River, Alabama (Walker, 1909c¢).

Somatogyrus hinkievi Walker 1904 [Figs. 165, 166]

Coosa and Tallapoosa rivers, Alabama (Walker, 1904a).

Somatogyrus humerosus Walker 1906 [Fig. 167]

Tennessee River, Florence, Alabama (Walker, 1906a),
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Somatogyrus integra (Say 1829)'1
Ohio River and tributaries in Ohio, Indiana, Kentucky and eastern {Hinois.
Somatogyvrus nanus Walker 1904 | Fig. 168]
Coosa River, Alabama (Walker, 1904a).
Somatogyvius obrusus Walker 1904 [Fig. 169)
Coosa River, Alabama (Walker, 1904a).
Somatogvrus parvudus Tryon 1865 [Figs. 170, 171]
Powells River, Tennessee (Tryon, 18651).
Somatogvrus pennsyvivanicus Walker 1904 [Figs. 172-174]
Colurnbia. Pennsylvania (Walker, 1904ay,- Potomac River. Harpers Ferry,
West Virginia (Walker, 1906a). '
Somatoevrus pilsbrianus Walker 1904 {Fig. 175)
Tallapoosa River, Tallassee, Alabama (Walker, 19044a).
Somatogyvrus pumilus (Conrad 1834) [Fig. 176]
Black Warrior River and Cahatchee Creek, Shelby, Afabama (Walker, 1906a).
Somatogvrus pyemacus Walker 1909 |Fig. 177]
Coosa River, Alabama (Walker, 1909¢).
Somatogyrus guadratus Walker 1906 [Fig. 178]
Tennessee River and Shoal Creck, Florence, Alabama (Walker, 1906a).
Somatogyrus sargenti Pilsbry 1895 [Fig. 179]
Mud Creek and tributary, tributaries of the Tennessee River, Alabama (Pilsbry,
18954: Sargent. 1895).
Somatogyrus strengl Pilsbry & Walker 1906 {Fig. 1804
Tennessee River and Shoal Creek, Florence, Alabama: Bridgeport. Alabama
(Pilsbry & Walker. 1906a). '
Somatogyrus substriatus Walker 1906 [Fig, 181]
Tennessee River, Florence, Alubama: Tombigbee River, Columbus, Mississippi
(Walker, 1906a). Uchee Creek, Fort Mitchell, Russell County, and Choctaw-
hatchee River, Dale County, Alabama (Clench & Turner, 1956).
Somatogyrus tennesseensis Walker 1906 [Fig. 182]
Shoal Creek, Florence, Tennessee (Walker, 19064).
Somatogyrus trothis Doherty 1878
Ohio River, Campbell County, Kentucky (Doherty, 1878).
Somatogyrus trvoni Pilsbry & Baker 1927°
Ashippun, Bark and Crawfish rivers, and Lake Michigan drainage, Milwaukee,
Wisconsin: Mukwonago River and Creek, Waukesha County, Hlinois {(Pilsbry
& F.C. Baker, 1927).
Somatogyvrus walkerianus Aldrich 1905 [Fig. 185]
Conecut River, Escambia County, Alabama (Aldrich, 1905y,
Somatogyvrus wheeleri Walker 1915 [Figs. 183, 184]
Ouachita River, Arkadelphia, Arkansas (Walker, 1915¢).

Subgenus Walkerilla Thiele 1928

Somatogyrus (Walkerille) coosaensis Walker 1904 [Figs, 150, 186, 196]
Coosa and Catawba rivers, Alabama (Walker, 1904a, 1906a).

Somatogyvrus (Walkerilla) tenax Thompson 1969 [Figs, 89, 197, 201]
Broad River, Elbert County, Georgia (Thompson, 1969,
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Somatogyrus (Walkerilly) virginicus Walker 1904 12 [Fig. 187)
Barnard’s Ford, Rapidan River, Virginia (Walker, 1904a).

Subfamily Nymphophilinae
Genus Birgella F.C. Baker 1926

Birgella subglohosa (Say 18235) [Figs. 188, 198, 207]
Great Lakes; the river and creek form (isvgong Say 18299 ranges from Ohio
west to lowa, and from Michigan south to Alabama and Arkansas (F.C. Baker,
1928¢).

Genus Cincinnatig Pilsbry 1891

Cincinnatia cincinnatiensis (Anthony 18407 [Figs. 189, 199, 203]
New York and Pennsylvania west to southern Manitoba, sputhern Saskatche-
wan, North Dakota, Utah and Texas (Clarke, 1973).
Cincinnatia comalensis (Pilsbry & Ferriss 1906) | Fig. 190}
Comal Creek, near New Braunfels, and the Guadelupe River, about four miles
above New Braunfels, Comal County, Texas (Pilsbry & Ferriss, 1906).
Cincinnatia floridana (Frauenfeld 1863) [Figs. 204, 235]
Confined to Florida: from the Suwannee River south to Orlando and Hills-
borough County {Thompson, 1968).
Cincinnatia fraterna Thompson 1968 |[Figs. 200, J05]
Creeks, small streams and sloughs along the lower third of the St. Johns River,
Florida {Thompson, 1968).
Cincinnatia helicogyra Thompsen 1968 [Figs. 206, 222
" Spring-fed lagoon on the south side of the head of the Crystal River, Citrus
County, Florida (Thompson, 1968). . :
Cincinnatia integra (Say 1829)
Ohio River and tributaries in Ohio, Indiana, Kentucky and southeastern lllinois.
Cincinnatia mica Thompson 1968 [Figs. 207, 223]
Small spring along the west 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 (Dall, 1885; Thompson, 1968).
Cincinnatia parva Thompson 1968 [Figs. 209, 224]
Blue Springs, three miles west of Orange City, Volusia County, Florida (Thomp-
son, 1968). , ‘ '
Cincinnatia peracuta Pilsbry & Walker (in Pilsbry) 1889 [Fig. 225]
Spivey's Lake, Navarro County, Texas (Pilsbry, 1889).
Cincinnatia petrifons Thompson 1968 [Figs. 210, 226]
Rock Springs, 6.5 miles north of Apopka, Orange County, Florida (Thompson,
1968).
Cincinnatia ponderosa Thompson 1968 (Figs. 211, 227]
Sanlando Springs, 3.1 miles west of Longwood, Seminole County, Florida
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(Thompson, 1968).

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

Cincinnatia wekiwae Thompson 1968 [Figs. 213, 2281
Wekiwa Springs, about five miles northeast of Apopka. Seminole County.
Florida (Thompson, 1968).

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

Fontelicella californiensis Gregg & Taylor 1965 [Fig. 229}
Southern California and northwestern Baja California (Gregg & Taylor, 1965).
Fontelicella deserta (Pilsbry 1916) [Fig. 237]
Washington County, Utah.
Fontelicella intermedia (Tryon 1865) [Fig. 238]
Owyhee River, Malheur County. Oregon {Tryon, 1865i: Gregp & Taylor.
1965).
Fonrelicella neomexicana (Pilsbry 1916y |Fig, 239]
I warm springs at Socorro. New Mexico (Pilsbry, 1916a3.
Fontelicella pilsbrvana (Buily & Baily 1952)
Bear Lake Valley, southeastern Idaho-northeastern Utah (Baily & Baily, 1951
Grege & Taylor, 1965),
Fontelicella srearnsiana (Pilsbry 1899)
San Francisco Bay region eastward to the Sierra Nevada foothills, California
(Grege & Taylor, 1965).

Subgenus Natricola Gregg & Taylor 1965

Fontelicella ( Natricola) hendersoni (Pilsbry 1933) [Fig. 240]
Harney Lake basin, Harney County, Oregon (Grege & Taylor, 19685).
Fonrelicellu ( Narricola) idahoensis (Pilsbry 1933) [Figs. 241, 242]
Snake River. southwestern ldaho (Gregg & Taylor, 1965).
Fonrelicella ( Natricola) robusta (Walker 1908) [Figs. 230, 243]
Snake River drainage of western Wyoming and southern ldahe. Harney Lake
basin, eastern Oregon (Gregg & Taylor, 1965).

Subgenus Microamnicolg Gregg & Taylor 1965

Fontelicella (Microamnicola) micrococcus Pilsbry (in Stearns) 1893 [Figs. 231,
244]
Amargosa River drainage. in southern Nye County, Nevada:, eastern Invo
County and northern San Bernardino County, California {Gregg & Taylor,
1965). '




Genus Marstonia F.C. Baker 192613

Marstonia agarhecta Thompson 1969 [Figs. 214, 232]
Biuff Creek, Pulaski County, Georgia (Thompson, 1969, 1977).
Marstonia arga Thompson 1977 [Figs. 215, 233]
Tennessee River in the vicinity of the Guntersville Reservoir in northeastern
Alabama and from Shoal Creek (Thompson, 1977).
Marstonia castor Thompson 1977 [Figs. 216, 234]
Cedar Creek, Crisp County, Georgia (Thompson, 1977).
Marstonia halevon Thompson 1977 [Figs. 217, 249]
Lower half of the Ogeechee River system incastern Georgia (Thompson, 1977).
Marstonia lustrica (Pilsbry 1890)14 [Figs. 218, 219, 245, 246, 250, 2511
Canada: southern Quebec and Ontario, United States: Maine and New York
west through northwestern Pennsylvania, Ohio, northern Indiana and northern
[linois to lowa and Minnesota (Thompson, 1977).
Marstonia ogmorphaphe Thompson 1977 [Figs. 220, 252)
Owen Springs, Sequatchie, Marion County, Tennessee (Thompson, 1977).
Marstonia olivacea (Pilsbry 1895) [Fig. 247]
Big Spring Creek, Madison County, Alabama (Thompson, 1977).
Marstonia pachyta Thompson 1977 {Figs. 221, 253]
Limestone Creek and Piney Creck, Limestone County, Alabama (Thompson,
1977).

Genus Notogillia Pilsbry 1953

Notogillia sathon Thompson 1969 {Figs. 90, 254]
Small streams and springs draining into the Ocmulgee River in south central
Georgia (Thompson, 1969). _

Notogillia wetherbvi (Dall 1885) [ Figs. 255, 2601
Alabama. Decatur and Seminole counties (Clench & Turner, 1956): Florida:
northern half of the peninsula west of the St. Johns River and as far north as
the Suwannee River system; also in Jackson and Calhoun c¢ounties (Thomp-
son, 1968}, Georgia: Barbour County (Hubricht, 1963¢).

Genus Orvgoceras Brusina 1882

Orvgoceras sp. [Fig. 248]
Roaring Springs, Real County, Texas (Taylor, 19749,

Genus Pyrgulopsis Call & Pilsbry 1886

Pyrgulopsis archimedis S.S. Berry 1947 [Fig. 274]
Upper Klamath Lake, near Algoma, Oregon (S.8S. Berry, 1947).

Pyrgulopsis letsoni (Walker 1901)3 {Fig. 261] .
Ontario, New York, Ohio and Michigan (F.C. Baker, 1928¢c: LaRocque.
1968). :
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Pyrgulopsis nevadensis nevadensis (Stearns 1883) [Figs. 256, 270-272]
Pyramid Lake and Walker’s Lake, Nevada (Stearns, 1883b); Upper Klamath
Lake, Oregon (Hanna, 1930).

Pvrgulopsis nevadensis paiutica Baily & Baily 1951
Pyramid Lake, Nevada (Baily & Baily, 1951,

Pvrgulopsis ozarkensis Hinkley 191513
North Fork of the White River, above Norfolk, Arkansas (Hmkley 1915).

Pyrgulopsis scalariformis (Wolf 186913 [Fig. 273]

Shoal Creek, near Florence, Alabama, Illinois River, Tazewell County, and
Rock River, Rock island County, lllinois, as Pleistocene fossils {Wolf, 1869:
F.C. Baker. 1928¢).

Genus Rhapinema Thom p‘sc;n 1 969

Rhapinema dacryvon Thompson 1969 {Figs. 91, 257, 262]
Chipola River drainage in Jackson County, Florida (Thompson, 1969).

CGenus Spilochiamys Thompson 1968

Spilochlamys conica Thompson 1968 [Figs. 92, 258, 2631
River systems draining into the Gulf of Mexico in north central Florida, from
Levy County north and west to Jackson County (Thompson, 1968).
Spilochlarmys gravis Thompson 1968 |Figs. 264, 275, 276]
North central Florida. in the St. Johns drainage system from Palatka south to
the Wekiva River (Thompson, 1968). |
Spilochlamys turgida Thompson 1969 | Fig. 259 _
Small streams and springs draining into the Ocmulgee River in south central
Georgia (Thompson, 1969).

Genus Stiobia Thompson 1978

Stiabia nana Thompson 1978 [Figs. 265, 297]
Coldwater Spring Run, west of Oxford, Calhoun (‘ounty Alabama (Thomp-
son & McCaleb, 1978),

Subfamily Amnicolinae
Genus Amnicola Gould & Haldeman 1840"3

Subgenus Amnicola s.s.

Amnicola aldrichi aldrichi (Call & Beecher 1886)'® [Fig. 277] ,
Tributary of Black River, Reynolds County, Missouri (Call & Beecher, 1886).
Amnicola aldrichi antroecetes Hubricht 1940
Caves in southwestern Illinois and in castern and southeastern Missouri (Hu-
bricht, {940a).
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Amnicola aldrichi insolita Hubricht 1940
Springs in southeastern Missouri (Hubricht, 19404a),
Amnicola bakeriana Pilsbry 191716
Oneida Lake. New York (Pilshry, 1917¢).
Amnicola clarkei Pilsbry 191716
Oneida Lake, New York (Pilsbry, 1917¢).
Amnicola cora Hubricht 1979 [Fig. 285}
Stream in Foushee Case. three miles west of Locust Grove, Independence
County, Arkansas (Hubricht, 1979).
Amnicola dalli dalli (Pilsbry & Beecher 1892) [Figs. 266, 298]
Throughout the northern half of peninsular Florida and west into the Florida
- panhandie to Leon County (Thompson, 1968).
Amnicola dalli johnsoni Pilsbry 1899 |Figs. 93, 267, 2778, 284
Throughout the northern two-thirds of peninsular Florida, and near Tallahas-
see (Thompson, 1968).
Amnicola decisa Haldeman 1845'6 [Fig. 287}
Tributaries of the Susquehanna River and in the Schuylkill River (Haldeman,
1845).
Amnicola limosa limosa (Say 1817) | Fig. 268, 286, ﬁ88 290, 299]
From the Atlantic coast to as far west as Utah. and from Labrador to Florida
(E.G. Berry, 1943).
Amnicola limosa parva Lea 1841 ‘
Atlantic and Middle States, including Ohio, Indiana, [llinois, Iowa and Missouri
(F.C. Baker, 1928¢).
Amnicola missouriensis Pilsbry 18981
Carter County, Missouri (Pilsbry, 1898a).
Amnicola proserpina Hubricht 194076
Spring in St. Louis County and caves in St. (xenevwve and Jefferson counties,
eastern Missouri (Hubricht, [940a, 1942).
Amnicola rhombostoma Thompson 1968 [Figs. 269, 300]
In small sand-bottomed streams and rivers draining into the west side of the
St. Johns River in Clay and Putnam counties, Florida (Thompson, 1968).
Amnicoly stygia Hubricht 1971 [Fig. 291]
Caves in Perry County, Missouri (Hubricht, 1971),

Subgenus Lyogyrus Gill 1863

Amnicola (Lyogyrus) browni Carpenter 1872 [Fig. 301]
Massachusetts and Rhode Island (see F.G. Berry, 1943),
Amnicola ( Lyogyrus) grana (Say 1822) |Figs. 279, 3021
Atlantic drainage in southeastern Pennsylvania and New Jersey (Walker,
1918b): headwaters of the Pearl River, Mississippi (Hubricht. 1963a).
Amnicola (Lyogyrus) greggi Pilsbry 1935 [Figs. 292, 303]
Cliff Creek canyon, a fork of Hoback canyon, about 29 miles south of Jack-
son, Wyoming, in the Snake River drainage (Pilsbry, 19354); also in western
Montana and southeastern Idaho (Taylor, 1966b),
Amnicola (Lvogvrus) pilsbryi Walker 1906 [Figs. 293-296, 3041
Wisconsin east to New Philadelphia, Ohio, and south to northern Hlinois (F.C.
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Baker, 1928c¢). o

Amnicola { Lvogyrus) pupoidea (Gould 1841) [Figs. 280, 305]
Canada, Maine, Connecticut, Massachusetts and the District of Columbia
(Binney. 1865d).

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

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

Genus Hauffenia PoHonera 18987

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

Genus Horatia Bourguignat 188717

Horatia nugax (Pilshry & Ferriss 1906) [Fig. 316}
Found in drift debris of the Guadalupe River, near New Braunfels, Texas
(Pilsbry & Ferriss, 1906).

Subfamily Fontigentinae
Genus Fontigens Pilsbry 1933

Fontigens binnevana (Hannibal 191 )18
“Ohio” (Lea, 1841, for "Paludina” obrusa. preoccupied ; renamed binnevana).
. Fontigens cryptica Hubricht 1963 [Fig. 315] '
- Small spring in Clarke County, Indiana (Hubricht, 1963b).
Fontigens holsingeri Hubricht 1976 [Fig. 3111
Streams in caves in Randolph and Pocahontas counties, West Virginia (Huo-
bricht. 1976).
Fontigens nickliniuna (Lea 1838) [Figs. 283, 319]
In cool, shallow springs from Pennsylvania to Wisconsin and from ‘Ontario to
Alabama (E.G. Berry, 1943).
Fontigens orolibas Hubricht 1957 [Figs. 312, 313]
Springs in the Shenandoah National Park and along the Blue Ridge Parkway,
Virginia (Hubricht, 1957).
Fontigens tartarea Hubricht 1963 [Fig. 314
Stream in Organ Cave, Greenbrier County, West Virginia (Hubricht, 1963b.
Fontigens rurritella Hubricht 1976 |Fig. 310]
Caves in Greenbrier County, West Virginia (Hubricht, 1976).
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Fontigens weberi Pilsbry 1950"?
West Lake, Cape Sable. Florida (Pilshry, 1950a).

Incertae Sedis

“Bythinella” hemphilli Pilsbry 1890 [Fig. 320)

Near Kentucky Ferry. Snake River, Washington (Pilsbry, 1890¢3)
“Cochliopa” texana Pilsbry 1935 |Fig. 317]

Phantom Lake, near Toyahvale, Reeves County, Texas (Pilshry, 1935a).
“Paludestring” borrimeri Walker 1925 [Fig. 318

Glen Echio, Montgomery County, Marvland (Walkers. 1925a),

Family POMATIOPSIDAL
Genus Pomariopsis Tryon 1862

Pomatiopsis binneyi Tryon 1863 {Fig. 321
Bolinas, Marin County, California (Trvon, 1863a); Mt. Tamalpais, Marin
County (Davis, 1967).

Pomatiopsis californica Pilsbry 1899 [Fig. 322
San Francisco and Oakland. California (Pilsbry, 1899y, Bolinas Bay, Marin
County, California (Davis, 1967).

Pomatiopsis chacei Pilsbry 1937 -
Near Klamath, Humboldt County, California (Pilsbry, 1937a); Crescent City,
Del Norte County, and Wilson Creek, California (F.G. Berry, 1947b).

Pomatiopsis cincinnatiensis (Lea 1840) [Fig. 323] -
Tennessee and southwest Virginia to southern Michigan, Hlinois and fowa
{Burch & Van Devender, 1980).

Pomatiopsis hinkleyi Pilsbry 1896°% |Fig. 324]
The original localities (near Florence, Alabama) are now covered by the water
impounded by Wilson Dam: also found at a spring near Ashiand City, Tennes-
see, and near Eberhardt, South Carolina ( Hubricht, 1960),

Pomatiopsis lapidaria (Say 1817) [Fig. 325] _
Widely distributed in the eastern United States, with occasional occurrences
west to northern Texas and New Mexico (Burch & Van Devender. 1980).

Family THIARIDAE
Genus Melunoides Olivier 1904

Melanoides tuberculata (Muller 1774) |Fig. 327]
Much of Africa and the eastern Mediterranean countries, throughout India,
Southeast Asia, Malaysia and southern China, north to the Ryukyu Islands of
Japan, south and east through many of the Pacific islands to northern Australia
and the New Hebrides (Pace, 1973); introduced into Florida, Texas and Ari-
zona (see Dundee, 1974, Murray, 1964, 1976).
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Genus Thigrg Roding 1798

Thiara granifera (Lamarck 1822) [Fig. 326]
Madagascar and India castward throughout Malaysia and the Philippines to the
Society Islunds and north to the Ryukyu Islands and Hawair (Pace, 19739,
introduced into Florida (Abbott. 1952} and Texas (Murray, 1964).

Family PLI UROCERIDAE 2!+ 22
Genus Elimia H. & A. Adams 185423
blimig acuta group

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

Flimda acura clavila (Lea 1868)
Tributaries of the Tennessee River in Madison County, Tennessee, and Jack-
son -County, Alabama (Goodrich, 1940d).

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

Elimia boykiniana group

Flimia boy kiniana boykiniana (Lea 1840) [Fig. 328
Chattahoochee and Flint rivers, Georgia (Goodrich, 1942b).
Elimia bovkiniana albaniensis (Lea 1864)
Flint River, Georgia, and tributaries; Uchee Creck, Russell County, Alabama
(Goodrich, 1942b).
Flimia boyvkiniana viennaensis (Lea 1862) [Fig. 329)
Flint River and crecks of western Georpia; Uchee Creek, Russell County.
Alabama (Goodrich, 1942b),
Elimiy clenchi (Goodrich 1924y [Fig. 3301
Tributaries of Choctawhatchee and Chipola rivers., Alubama and Florida:
branches of Conecuh River. Covington County, Alabama (Goodrich, 1942b).
Flimia ucheensis {Lea 1862) [Fig. 346]
Uchee and Little Uchee creeks. Russell County, Alabama (Goodrich, 1942h).

Elimia carinifera group

Flimia bellacrenata (Haldeman 1841} [Fig. 345) 7
Tributary springs, spring-fed brooks and crecks of the Cahaba River tGood-
rich, 1941¢).

Elimia carinifera (Lamarck 1822) |Fig, 331
Springs, brooks, creeks and occasionally rivers of the Alabama River drainage
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basin, from north Georgia to Monroe County, Alabama: parts of the Tennes-
see River system in the vicinity of Chattanooga, Hamilton County, Tennessee
(Goodrich, 1941b,¢).

Flimia catenaria group

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

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

Flimia athearni (Clench & Turner 1956)
Central part of the Chipola River system (Clench & Turner, 1956)

Llimia brevis (Reeve 1860) [Figs. 347, 348]
Middle and lower reaches of the Coosa River, Alabama (Goodrich, 19444).

Elirmia capillaris (Lea 1861) [Fig. 334)
Coosa River, Floyd County, Georgia, to shoals of Chilton and ‘Coosa counties,
Alabama: in the Ftowah River, at Rome, Georgia, and creeks to Talladega
County, Alabama (Goodrich, 1944d).

Flimia catenaria catenaria (Say 1822) |Fig. 335]
Springs of eastern South Carolina, possibly in streams southward to the Savan-
nah River (Goodrich, 1942b).

Elimia catenaria dislocara (Reeve 1861) [Figs. 336, 349
Streams of Durham. Burke. Franklin, Madison and Mecklenburg counties,
North Carolina: headstreams in South Carolina. Greenville (ounty Virgiriia
(Goodrich. 1942b).

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

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

Elimia catenaria vanhyningiana (Goodrich 1921) [Fig. 338]
Lake, Marion and Orange counties, Florida tGaoodrich, 1942b).

Elimia cochilaris (Lea 1868)
Found in springs and spring brooks of the Little Cahaba River in Bibb, Jeffer-
son and Tuscaloosa counties, Alabama (Goodrich, 1941¢).

Elimia comalensis comalensis (Pilsbry 1890) [Fig. 339]
Drainage of (ruddeloupe River, Texas, 7 basin of Brazos River (Goodrich,
1942b).

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

Elimia crenatella (Lea 1860) [Fig. 340]
Coosa River Basin: in the Coosa River from St. Clair to Chilton County, Ala-
bama, and in creeks of St. Clair, Etowah and Talladega counties (Goodrich,
19444d).

Elimia edgariana (Lea 1841) [Fig. 341 _
Streams of Cumberland, Duck and Flk rivers, Tennessee (Goodrich, 1940d).
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Elimia floridensis (Reeve 1860)
Upper reaches of the St. Johns and Hillsboroush rivers in central Florida, north
and woest to the Apalachicola River and the upper reaches of Holmes Creek
{Clench & Turner, 1956).

Elimia fusitormis (Lea 1841) [Figs. 351, 352]
Coosa River: Weduska Shoals, Shelby County, to Wetumpka, I Tmore County,
Alabama (Goodrich, 1944d).

Elintig impressa (Lea 1841) [Fig. 342]
Coosa River: Leoto Shoals, St. Clair County. to rapids of Coasa County. Ala-
bama (Goodrich, 19444d).

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

Elimia perstriata perstriata (Lea 1852)
Springs and small streams of north Alabama (Goodrich, 1940d)

Flimia perstriuta crispa (Lea 1862)
Lawrence and Madison counties, Alabama (Goodrich, 1940d).

Elimia perstriata decampi (Lea 1863)°% | Fig. 3437
Madison County, Alabama (Goodrich, 19404d).

Elimia plicatastriata (Wetherby 1876)
Small branches of the Cumberland River, Tennessee and Kentucky; Big Rich-
land Creck of the Tennessee River, Humphreys County, Tennessee (Goodrich,
1940d).

Elimia porrecra (Lea 1863) [Figs, 368, 369]
Springs and streams of Claiborne County, Tennessee (Goodrich, 19404).

Elimia pupaeformis (Lea 1864) [Fig. 354]
Coosa River. from the vicinity of Riverside. St. Clair (ounty to Wetumpka,
Alabama (Gooedrich, 19444).

Elimiq strigtuda (Lea 1842) [Fig. 344
In the Tennessee River system at springs in Mornroe County and in a reservoir
near Cleveland, Bradley County, Tennessee (Goodrich, 1940d); in the Ala-
bama River system at Coahulla Creek, Whitfield County, (;eorz_la (Gaoodrich,
1941b).

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

Elimia teres {Lea 1841) [Fig. 356]
Small streams of Walden Ridpe, Tennessee, flowing eastward {(Goodrich,
1940d).

Flimia troostiana (Lea 1838) [Fig. 357]
Mossy Creek, Jefferson County, Tennessee (Goodrich, 1940d)

Elimia carinocostata group

Elimia bentoniensis (Lea 1862)
Coosa River Basin, in small streams of Calhioun, St. Clair and Talladega coun-
ties, Alabama (Goodrich, 1941b, 1944d).

Elimtia carinocostata (Lea 1845) :
Tributaries of Black Warrior River (Goodrich, 1941b); upper Cahaba River to
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Nunley Ford, Shelby County. and upper Little Cahaba River, Alabama {Good-
rich, 1941¢). Coosa River Basin, in ¢reeks from Whitfield County, Georgia, to
Elmore County. Alabama (Goodrich, 1944d).
Flimia curvicostate (Reeve 1861) [Fig. 358]
Streams of western Georgia and Florida, rivers and creeks of southeastern
Alabama (Goodrich, 1942b).
Flimia 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, [956).
Elimia indura (Lea 1862)
Flint River basin, Crisp and Dooly counties, Georgia { Goodrich, 1942b).

Flimia ebenum group

Elimia ebenum ebenuwm (Lea 1841) [ Fig. 370
Cumberland River above the Falls; Smith’s Shoals, Pulaski County, Kentucky:
springs and small streams of the river downstream to Tickson County, Tennes-
see (Goodrich, 1940d). :
Elimia ebenum emervensis (Lea 1864)
In branches of the Cumberland River in eastern Kentucky and Terinessee
(Goodrich, 1940d).

Elimia gerhardti group

Elimia annertae (Goodrich 1941) [Fig. 360]
Cuahaba River, Lily Shoals, Bibb County, Alabama (Goodrich, 1941a).

Elimia cahawbensis cahawbensis (Lea 1861) [Fig. 3711

- Headwaters and small streams and crecks of the Cahaba River: in a few tribu-
taries of the Black Warrior River: Waxahatchee Creek and branches of the
Coosa River basin (Goodrich. 1941b).

FElimia cahawbensis fraterna (Lea 1864)
A branch of the Cahaba River in Bibb County, and in the Black Warrior River
basin at Murphy’s Creek, Blount County, Alabama (Goodrich, 1941¢).

Elimia flava (Lea 1862) {Fig. 372]
Confined to the Tallapoosa River and its tributaries (Goodrich, 1941b).

Elimia gerhardti (Lea 1862) [Figs. 361,362, 373] .
Coosa River basin, from north Georgia to the lower tributaries of the Coosa
River (Goodrich, 19444).

Elimia varians (Lea 1861)
Cahaba River, Bibb County, Alabama, tfrom Pratt’s Ferry to seven miles below
Centerville {Goodrich, 1941¢).

Elimia hartmaniana group

Elimia hartmaniana (Lea 1861} [Fig. 3631
Coosa River: St. Clair to Elmore County, Alabama ((:oodrlch 19444).
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Elimia macglameriana (Goodrich 1936) [Fig. 374]
Coosa River. Yancy's Landing, Floyd County, Georgia, to Riddle’s Bend, St.
Clair County, Alabama (Goodrich, 1944d).

Elimig pvegmaea (Smith {in Goodrich) 1936) [Fig. 375]
Three 1Istand Shoals, Coosa River. Talladega County. Alabama tGooedrich,
1944d), -

['limia haysiana group

Elimia alabamensis (Lea 18613 |Figs. 376, 377]
In middle sections of the Coosa River, and in creeks of Taltudepa County, Ala-
. bama (Goodrich, 19444d).
Elimia clausa (Lea 1861) [Fig. 364]
Coosa River. in shoals of St. Clair County, Alabama tGoodrich, 1944d).
Flimia haysiana (Lea 1843) | Figs. 378, 379]
Lower part of the Coosa River (Goodrich, 19444 ).
Elimig pupoidea {Anthony 1854) [ Figs. 380, 381)
Cahaba and Black Warrior rivers. and in the vicinity of Selma, Alabama River,
Alabama (Goodrich, 1941¢).

Elimia hydet group

Elimig hvdei (Conrad 1834) [Fiz. 365] _
Confined to the Black Warrior River, Alabama, and its branches (Goodrich,
1941D).

Flimia laqueata group

Elimia costifera (Reeve 1861)
Tributaries of the Ohio River in Kentucky and Hlinois tGoodrich, 1940d).
FElimia currevana (Lea 1841)
Green River, Kentucky, and tributaries: streams of Cumberland River, middle
Tennessee (Goodrich, 19404).
Elimia interveniens (Lea 1862) _
Tributaries of the Tennessee River in north Alabama ¢Goodrich, 1940d).
Elimia lagueata laqueara (Say 1829) [Figs. 366, 367, 391]
Green River and tributaries, Kentucky: tributaries of middle parts of Cumber-
land River, Tennessee: Duck River and branches, Tennessee: tributaries of the
Tennessee River, Tennessee and Alabama (CGoodrich, 1940d ).
Flimia laqueata castanea {(Lea 1841) [Fig. 3821
Headwaters of the Duck River, Tennessee (Goodrich, 19404d).
Elirmig lagueara costulata (Lea 1841) [Fig. 3921
Green River of Kentucky and branches; branches of the Duck River, Tennes-
see (Goodrich, 1940d).
Elimia laqueata tortum (Lea 1845)
Elk River drainage in Lynn Creek, Giles County, Tennessee, and Richland
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Creek. Lawrence County, Tennessce: headwaters of Big Creek. Lawrence
County, Tennessee (Goodrich, 19304, 1940d).
Elimia paupercula (Lea 1862} [Fig. 383]
Creeks of northern Alabama (Goodrich, 1940d).
Flimia pybasi {Lea 1862)
Springs and streams of northern Alabama (Goodrich, 1941b).

Flimia livescens group

Elimia livescens livescens (Menke 1830) [Fig. 393}
St. Lawrence River drainage from the Great Lakes to Lake Champlain and
Quebec; tributaries of the Ohio River, east of Scioto River in Ohio: Wabash
River and branches, west to the Illinois River: through the FErie Canal it has
invaded the Hudson River basin (Goodrich, 19404, 1945).

Elimia livescens gracilior (Lea 186 1)
Lakes of Summit and Stark counties, Ohio (Goodrich, 1939d).

Flirig livescens haldemani (Tryon 1865) [Fig, 384]
Lake Frie: ? Lake Champlain (Goodrich, 19394d).

Elimia mutabilis group

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

Elimia mutabilis timidus (Goodrich 1942)
Spring two miles northwest of Hawkinsville, Putaski County, Georgia, in the
basin of the Altamaha River (Goodrich, 1942,

Elimia taitiang (Lea 1841) [Fig. 395] o
Branch of Sepulga River, Conecuh County, Alabama. small streams of the
Alabama River system, Sumpter, Marenpo, Monroe and Wilcox counties, Ala-
bama (Goodrich, 1942b).

Elimia olivula group

Elirmia bellula (Lea 1861) [Fig. 396]
In the middle part of the Coosa River, and in Yellowleaf Creek, Shelby County,
and Choceolocco Creek, Talladega County, Alabama (Goodrich, 19444d).
Elimig chiltonensis (Goodrich, 1941) [Fig. 397]
Waxahatchee Creek of Chilton and Shelby counties, Alabama, and three of its
tributaries, and in Weguska Creek . Coosa County, Alabama (Goodrich, 1941a).
Elimia cvlindracea (Conrad 1834) [Fig. 398]
Tombigbee River from Columbus, Mississippi, to near its mouth, and in the
lower part of the Black Warrior River, Alabama (Goodrich, 1936).
Elimia gibbera (Smith 1936) [Fig. 399]
" Coosa River, shoals of St. Clair County, Alabama (Goodrich, 1944d).
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Flimia lachryma (Reeve 1861) [Fig. 400]
Coosa River: Gilbert’s Ferry, Etowah County, to near Childersburg, Talladeza
County, Alabama (Goodrich, 1944d).

Elimia laeta (Jay 1839) (Fig. 401]
Coosa River, from Cherokee County to Flmore County, Alabama (Goodrich,
1944d).

Elimia olivila (Conrad 1834) [Fig. 402}
Alabama River and the lower Cahaba River {(below the Falls Line), Alabama
{Goodrich, 1941¢).

Elimia pilsbrvi (Goodrich 192712 [Fig. 3851
Coosa River: Hall’s [sland, Talladega County. to mouth of Yellowleat Creek
of Chilton County, Alabama (Goodrich, 1944d3.

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

Elimia variarg (Lea 1861) [Fig. 387}
Cahaba River and tributaries in Shelby and Bibb counties, Alabama: Little
Cahaba River, Jefferson County (Goodrich, 1941c¢).

Elimia semicarinata group

Elimiu semicarinata {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-
tucky (Goodrich, 1940d). ' :

Elimia simplex group

Eliria arering (Lea 1863) |Fig. 388
Springs and small streams of Claiborne and Hancock counties, Tennessee
{Goodrich, 1940d).

Elimia clavaeformis (Lea 1841) |Figs. 403-4051]
Tributaries of the upper Tennessee River in Virginia, Tennessee and North
Carolina (Goodrich, 19404),

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). '

Elimia vanuxeniiana group

Elimia bullula (Lea 1861) [Figs. 389, 390]
Coosa River, Cherokee County, Alabama. to near the Narrows, Coosa County,
and in five tributaries between these points (Goodrich, 19444d).

Elimia caelatura caelatura (Reeve 1860) [Fig. 407]
Coosa River Basin, from Georgia headwaters to side streams of Talladega
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County, Alabama (Goodrich, 1944d).

Flimia caelatura excellens (Goodrich, 1935) {Fig. 408]
Known from three streams in the Alabama River system of northwestern
Georgia and northeastern Alabama (Goodrich, 1941b).

Elimia caelatura georgiana (Lea 1862) {Fip. 409]
Chattooga River, Georgia (Goodrich, 1941b).

Elimia caelatura infuscara (Lea 1862} [Fig. 415] ‘
Small streams of the Alabama River system in Bartow, Floyd. Gordon and
Murray counties, Georgia, and Cherokee, Ftowah and St. Clair counties, Ala-
bama (Goodrich, 1941b).

Elimia caelatura lecontiana (Lea 1841)

Crecks of the Alabama River system in northwestern Georgia to northeastern
Alabama (Goodrich, 1941b). '

Elimia caelatura lureocella (Lea 1868) | Fig. 410)

Small streams of the Alabama River system in northwestern Georgia, north-
eastern Alabama and Talladega County, Alabama (Goodrich, 1941b).

Elimia caelatura stearnsiana (Call 1886) |Figs. 411, 416]

Small streams of the Alabama River from north Georzia to Calhoun, Shelby
and Talladega counties, Alabama (Goodrich, 1941b).

Elimia fuscinans (Lea 1861) [Fig. 417]

Coosa River Basin, in creeks from Calhoun to Coosa Cournty, and occasionally
in the Coosa River (Goodrich, 1944d).

Flimia jonesi (Goodrich 1936} |Fig. 418]

Coosa River: Ten Island Shoals, St. Clair County, to the Bar, Chilton County.
Alabama (Goodrich, 1944d).

Flimia vanuxemiana (Lea 1843) [Figs. 419-422
Coosa River Basin: in the Coosa River at Ftowah County and downstream.
and in the mouths ot a few tributaries of the same range (Goodrich, 1944d).

Flimia virginica group

Elimia proxima (Say 1825) [Fig. 412] ,
Highlands of North and South Carolina. Elimia proximae 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, 1950y -
Say (1825) originally described £ proxima from specimens from three locali-
ties: 4 small brook which discharges into the Catawba River near Landsford,
South Carolina [Atlantic drainage], and in the warm springs and in the French
Broad River, both in Buncombe County, North Carolina [Tennessee drainagel.

Flimia symmetrica (Haldeman 1841) | Figs. 423-425]
Southern Virginia: North Carolina (Goodrich, 1942b).

Elimia virginica (Say 1817) [Fig. 413]
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).
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Elimia clara (group 7)

Elimia clarg (Anthony 1854) [Fig. 414]
Cahaba River, Alabama, and its tributaries {GGoodrich, 194 1c¢).
Elimia umpla (Anthony 1854)°% [Fig. 426]
Cahaba River, Alabama, at Centerville and Lily Shoals (Goodrich, 1941 ¢y,

Flimia potosiensis (group ?)

Elimia potusiensis potosiensis (Lea 1841) [Fig. 427}
Upland streams of a few Missouri counties (Goodrich, 1939e).

Elimia potosiensis crandalli (Pilsbry 1890}
Known only from Mammoth Springs. Fulton County, Arkansas (Goodrich,
193%9¢).

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

Elimia porosiensis plebius (Gould 185(0) | Figs. 459, 460/
Common in rivers and creeks of the Ozarkian area of Misseuri and Arkansas,
and in Oklahoma counties bordering Missouri (Goodrich, 1939¢),

group !

Elimia inrerrupta (Haldeman 1840) | Fig. 428]
Hiwassee River and its streams, North Carolina and eastern Tennessee {Good-
rich, 1940d). '

{? hybrid)

Elimia ornata (Lea 1868)°7
Coosa River Basin. confined to a few miles of the Connesauga River, Georgia,
and nearby tributaries (Goodrich, 1944d).

Genus Grrotoma Shuttleworth 1845%8.29

Grroroma excisum (Lea 1843) [Figs. 431-440]
Coosa River, Alabama, in Chilton, Coosa, Elmore, Shelby, St. Clair and Tal-
ladega counties.
Grrotoma lewisi (Lea 1869) [Fig. 441
Coosa River, Alabama: Fort Williamm Shoals, Talladega County, and Three
[sland Shoals, Wilsonville, Shelby County (Goodrich, 1924a, 19444d).
Gyrotoma pagodum (Lea 1845) [Figs. 442, 443]
Coosa River, Alabama: The Bar, Chilton County, to Wetumpka, Elmore
County (Goodrich, 19444d).
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Grrotoma pumilum (Lea 1860) [Figs. 444, 445]
Coosa River, Alabama: Fort William Shoals, Talladega County, and Weduska
Shoals, Shelby County, to Wetumpka (Goodrich, 1924a, 19444d).

Gvrotoma 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, 1944dy.

Genus Jo Lea 1831

lo fluvialis (Say 1825)%" [Figs. 429,430, 461-465]
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]
Near Portland, Oregon (Henderson, 1935a).
Juga hemphilli dallesensis (Henderson 1935) [Fig. 455]
Mill Creek, The Dalles, Oregon (Henderson, 1935a).
Juga plicifera (Lea 1838) |Fig. 448]
Larger streams of Oregon and Washington (Goodrich, 194’d ).
Juga silicula (Gould 1847) [Fig. 449]
Streams of Oregon and Washington {Goodrich, 19424d).

Subgenus Calibasis Taylor 1966

Juga {Calibasis} acutifilosa acutifilosa (Stearns 1890) {Fig. 4501
Shasta and Lassen counties, California (Goodrich, 1942d).
Juga (Calibasis) acutifilosa pittensis (Henderson 1935)
Fall River, Shasta County, California (Henderson, 1935a).
Juga (Calibasis) acutifilosa siskiyouensis (Pilsbry 1899)
Siskiyou County, California (Goodrich, 19424).
Juga (Calibasis) oceata (Hinds 1844) [Fig. 451]
Sacramento and San Joaquin rivers, California (Goodrich, 1942d).

Subgenus Oreobasis Taylor 1966

Juga (Oreobasis) bulbosa (Gould 1847) [Fig. 452]
Lower Columbia River in Oregon and Washington and several of its tributaries
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(Deschutes and Owyhee rivers) (Pilsbry, 1899f1).
Juga (Oreobasis) interioris (Goodrich 1944) [Fig. 4661
Badger Creck. Bitner Ranch, Washoe County, and in the outlet of artesian
wells, nine miles west of Gerlach, Washoe County. Nevada (Goodrich, 1944a).
Juga {Oreabasis )} 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, 19444).
Juga (Oreobasis) nigrina (Lea 1856) [Fig. 453]
Head streams and river tributaries of ()regon and northern California (Good-
rich. 194°d) |

Genus Leproxis Rafinesque 1819
. o 32
Subgenus Leproxis ss,

Leptoxis ampla (Anthony 1855) [Figs. 456, 457)
Cahaba River. Alabama, and some of its tributartes (Goodrich, 1941b).
Leptoxis clipeata (Smith (in Goodrich) 19223 [Fig. 468]
Coosa River, Alabama, from near Riverside, St. Clair County, to Butting Ram
Shoals (Goodrich, 1944d).
Leptoxis compacta (Anthony 1854) [Figs. 469, 470]
Mostly confined to the middle purts of the Cahaba River, but taken at twe
upstream localities and in Buck Creek. Shelby County, Alabama (Goodrich,
1941b).
Leptoxis foremani (Lea 1843) | Figs. 471, 472
Coosa River, Alabama, from Three Island Shoals. Talladega County. to Butting
Ram Shoals (Goodrich, 1944d). '
Leproxis 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. 473]
Coosa River, Alabama. from Weduska Shoals, Shelby County, to Wetumpka
(Goodrich, 1944d).
 Leptoxis firata (Smith (in Goodrich) 192
Three Island and Fort William shoa]s Coosa River, Talladega County, Ala-
bama (Goodrich, 1922
Leptoxis melanoides (C ()nrad 1834) [Fig. 474)
Black Warrior River (Goodrich, 1922).
Leptoxis occultare (Smith (in Goodrich) 1922) [Fig. 475]
Coosa River, Alabama, confined to the shoals bordering Chilton and Coosa
.counties (Goodrich. 1944d). '
Leptoxis picta (Conrad 1834) [Fig. 476] h
Alabarna River from the Coosa River to Clairberne, 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, 19444d).
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Leptoxis plicata (Conrad 1834) [Fig. 477]
Headwaters of the Black Warrior River, and Valley Creek, Jefferson County,
Alabama (Goodrich, 1922, 1941b).

Leproxis praerosa (Say 1821) [Figs. 478-482]
Ohio River, below Cincinnati, Ohio, to Flizabethtown. Hlinois, together with
a few tributaries; Cumbetrland River and branches; Duck River, Cotfee Coun-
ty. Tennessee, to its mouth: Tennessee River and the lower parts of its tribu-
taries (Goodrich, 1940d).

Leptoxis showalteri (Lea 1860) {Fig. 483] _
Coosa River, Alabama, from Ten Island Shoals, St. Clair County, to ForeWil-

“liam and Peckerwood Shoals, Talladega County (Goodrich, 1944d).

Leptoxis taeniata (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).

Leproxis virtata (Lea 1860) [Fig. 487]
Coosa River, Alabama, from The Bar, Chilton County, to Wetumpka (Good-
rich, 1922). '

Subgenus Mudalic Haldeman 1840

Leptoxis (Mudalia) arkansensis (Hinkley 1915) [Fig. 488}
White River, Baxter County, Arkansas, and North Fork of the White River,
east of Richville, Douglas County, Missouri (Goodrich, 193%9). '
Leptoxis { Mudalia) carinara carinata (Bruguiére 1792) [Figs. 489-492)
New York to North Carolina; ? also South Carolina (Goodrich, 1942b).
Leproxis (Mudalia) carinata nickliniata (Lea 1841) [Fig. 493]
Hot Springs, Bath County, Virginia (Goodrich, 1942b).
Leptoxis (Mudalia} dilatata (Conrad 1835) [Fig, 494]
Kanawha River, West Virginia: its head streams and branches (Goodrich,
19404d).
Leptoxis (Mudalia) minor (Hinkley 1912) {Fig. 495]
Tennessee River at Muscle Shoals, Lauderdale County, Alabama (Goodrich,
19404).
Leproxis (Mudalia) trilineata (Say 1829) [Figs. 496, 497}
Ohio River, Cincinnati, Ohio, to Louisville, Kentucky: Little Miami River,
Ohio, near its mouth; Five-mile Creek, Campbell County, Kentucky (Good-
rich, 1940d). :
Leptoxis (Mudalia) virgata (Lea 184 1) [Figs. 498-500]
Holston River and its forks, Sullivan County to Knox County, Tennessce:
Tennessee River, Knox County, Tennessee, to Jackson County, Alabama.
Hiwassee River, North Carolina (Goodrich, 1940d).
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Subgenus Athearnia Morrison 1971

Leptoxis ( Athearnial) crassa crassa (Haldeman 1841) 4 [Fig. 501
Eastern Tennessee: Powell River, near its mouth, and the Clinch River in
Anderson, Knox and Roane counties (Goodrich, 1940d).

Leptoxis ( Athearnia) crassa anthonvi (Redfield 1854} [Fig. 502]
Tennessee River, Knox County. Tennessee, to Lauderdale County, Alabama:
lower French Broad and Clinch rivers, eastern Tennessee:; Tk River, Alabana:
smaller tributarics of the Tennessee River from the Little Tennessee River,
Tennessee, to Limestone County, Alabama (Goodrich, 1940d).

Genus Lithasia Haldeman 1840
Subgenus Lirhasia s.s.

Lithasia geniculata geniculara (Haldeman 1840) [Figs. 503, 504
Cumbertand River, above Burnside. Pulaski County, Kentucky. to points be-
low Nashville, Davidson County, Tennessee; braiches in Tennessee: Duck
River, Maury County to its mouth (Goodrich. 19404).

Lithasia geniculata fuliginosa (Lea 184 1) [Fi. 505]

Tennessee:  Duck River, Bedford County, to below Maury County: Buftalo
River: Harpeth River; Red River, Robertson County (Goodrich. 1940d).

Lithasia geniculata pinguis (Lea 1852)35 [Fig. 506]

Tennessee: Caney Fork and branches . Duck River, Coffee County (Goodrich,
19404d).

Lithasia obovata {Say 1829)%° [Figs, 307-510)

Ohio River and tributaries, in Pennsylvania, Ohio, Indiana, Hlinois, Kentucky
and Tennessee.

Lithasia salebrosa salebrosa (Conrad 1834)3° [Fig. 511] :
Tennessee River and Cypress Creek, lauderdale County, Alabama: lower
Cumberland River, Montgomery County, Tennessee, to Trigg County, Ken-
tucky (Goodrich, 1940d). _

Lithasia salebrosa florentiana (Lea 1841) [Fig. 512]
Tennessee River, Muscle Shoals, Alabama, and a near-by tributary: Elk River,
Tennessee and Alabama (Goodrich, 1940d).

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

Subgenus Angitrema Haldeman 1841

Lithasia ( Angitrema) armigera (Say 1821) [Fig, 514]
Lower Ohio River, lower Wabash River; Cumberland River from above Burn-
side, Pulaski County, Kentucky, to branches in Trigg County, Kentucky: Ten-
nessee River in the vicinity of Florence, Lauderdale County., Alabama (Good-
rich, 1940d).

Lithasia { Angitrema) curta Lea 1868 [Fig. 515} ,
Tennessee River, Muscle Shoals: Shoals Creek, Lauderdale County, Alabama
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(Goodrich, 1940d).

Lithasia ( Angitrema) duttoniana (lLd 1841) [Fig. 516]
Tennessee: Duck River, Bedford County to Humphreys County: two tribu-
taries in Bedford County {Goodrich, 1940d).

Lithasia { Angitremal) hubrichti Clench 1956
Big Black River, Mississippi (Clench, 1965a).

Lithasia { Angitremnal javana (Lea 1841) [Fig. 517]
Forks of Cumberland River. Caney Fork. Tennessee, near mouth.

Lithasia { Angitrermal fima (Conrad 1834) [Figs. 518,519}
Elk River, Tennessee and Alabama, branch of 1k River in Franklin County,
Tennessee; Tennessee River, Alabama, Muscle Shoals and three near-by creeks
(Goodrich, 1940d).

Lithasia { Angitrema) verrtcosa (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 Mas-
shall County. Kentucky ; Black and Spring rivers. Arkansas (Goodrich, 1946d).

Genus Pleurocera Rafinesque 1818 37

Pleurocera acuta group

Pleurocera acuta acurg Rafinesque 1831 [Fig. 521]
“Ohio River head streams and tributaries; Great 1.akes and tributaries: Missis-
~ sippi River and westward to Nebraska and Kansas, through the Erie ‘Canal in-
to the basin of the Hudson River. Cumberland and Duck rivers, Tennessee
- {Goodrich, 19404). '
Pleurocera acuta hinkleyvi Goodrich 1921
Little Muddy River, Dubois, Washmgton(ounty Hlinois ((modrnh 1939y,
Pleurocera acuta lewisi (Lea 1862) [Fig, 522
Ilinois and Kankakee rivers, [llinois (Goodrich, 193%e, 1940d ).

Pleurocera alveare group

Pleurocera alveare (Conrad 1834) [Figs. 523, 529]
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, 19404).

Pleurocera canaliculatum group

Pleurocera canaliculatum canaliculatum (Say 1821)
Ohio River from vicinity of Pittsburgh, Pennsylvania, to Hlinois; Wabash River
and its tributaries: aberrantly in the Tennessee River system; Omaha, Nebrabka
(Goodrich, 19404).
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/ Pleurocera canaliculatum alabamense (Lea 1862) [Fig. 524]

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

Pleurocera canaliculatum excuraturn (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, 1940d).

Pleurocera canalicularum filum (Lea 18459 [Figs. 525, 531]

Upper Cumberland River to a point above Nashville. Davidson County, Ten-
nessee: Duock River, Coffee County, to near the mouth, Tennessee: aberrant
in Tennessee River (Goodrich, 19404d).

Pleurocera canaliculatum moriforme (Lea 1867) |Fig, 332]

Muscle Shoals, Tennessee River, Alabama (Goodrich, 1940d).

Plewrocera canaliculatum undularum (Say 1829) [Figs. 526, 527, 533, 534]
Kentucky River. Kentucky (typical tornt); Ohio River and tributaries and
Cumberland and Tennessee rivers and branches (carinate or angled forms);
Rock River, [linois {(Goodrich., 1940d).

Pleurocera gradatum (Anthony 1854) [Fig. $38]

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

Pleurocera nobile nobile (Lea 1845) [Fig. 5504
Tennessee River, Jackson County, to Marion County, Alabama: Sequatchie
River, Tennessee, near mouth: Flint Creek, Morgan County, Alabama (Good-
rich, 1940d).

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

Tennessee River above Chattanooga, Hamilton County, Tennessee (Goodrich,
19404). :

Pleurocera parviim (Lea 1862 [ Figs. 536, 537]

Tributaries of the Tennessee River, fast Tennessee; apparently extending into
South Carolina (Goodrich, 1940d). ' '

Pleurocera postelli (Lea 1862) |Fig. 539]

Small streams of northern Alabama in the vicinity of Muscle Shoals (Goodrich,
1940d).

Pleurocera pyrenellum group

Pleurocera brumbyvi (Lea 1852) [Fig, 551
Springs and streams of the Tennessee River in Madison, Limestone and Court-
land counties, Alabama (Goodrich, 1940d).

Pleurocera currierianum (Lea 1863)%8 [Fig. 552]
Alabama: Florence, Lauderdale County: Swan Lake, near Decatur, Limestone
County: discharge of a spring in Madison County (Goodrich, 1940d).

Pleurocera pyrenellum (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 trochiformis (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, 19404). :
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Pleurocera viridulum (Anthony 1854)%7 [Fig. 556}
Chickamauga Creek, Walker County, Georgla (Goodrich, 19404d).

Pleurocera unciale group

Pleurocera unciale unciale (Reeve 1861) | Figs. 542, 543, 555] _
Upper tributaries of the Tennessee River in Virginia and eastern Tennessee
{Goodrich, 1940d).

Pleurocera unciale hastatum (Anthony 1854) [Fig. 557) _

North and South Fork of the Holston River, Sullivan County, Tennessee
(Goodrich, 19404).

Pleurocera prasinatum group

Pleuracera annuliferum {Conrad 1834 {Figs. 544, 558]

Upper and middle parts of the Black Warrior River. also known from Village
Creek, Jefferson County. Alabama (Goodrich, 1941b),

Pleurocera foremani (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, 19444d).

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

Pleuracerg showalreri (Lea 1862) [Fig. 548]

Lower part of the main Coosa River headwaters and that part of the river
which is in Georgia (Goodrich, 19444},

Pleurocery vestitum (Conrad 1834) [Figs. 549, 559}

Headwaters, creeks and springs from northern Georgia and Alabama to small
streams as far south as the first county above Mobile (Goodrich, 1941b).

Subgenus Strephobasis Lea 1861

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

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

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

Pleurocera (Strephobasis) walkeri Goodrich 1928 [Fig. 563}
Sequatchie and Little Sequatchie rivers, Marion County, Tennessee; Cumber-
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land River, Jackson County, the Tennessee River at Muscle Shioals and Shoals
Creek, Lauderdale County, Alabama (Goodrich, 19284).

Family ACROLOXIDAFE
Genus Acroloxus Beck 1837

Acroloxus coloradensis (Henderson 1930) |Fig. 564]
Isolated lakes high in the Rocky Mountains in C'olorado, Montana and Alberta,
and a few pond and lake localitics in northern Quebec and eastern Ontario
(Clarke, 1973),

Family LYMNAFIDAE

Subfamily Lymnaeinae‘m

Genus Acella Haldeman 1841

Acella haldemani (‘Deshayes’ W.G. Binney 1867) [Fig. 565]
Vermont and castern Ontario west to northern Minnesota, south to northern
[Hintois and Ohio (F.C. Baker, 1928¢)

Genus Bulimnea Haldeman 1841

Bulimneq megasoma (Say 1824) [Fig. 566]
“(reat Lakes and St. Lawrence River drainage area, upper tributaties of the
Mississippi drainage area, parts of the Albany, Winnipeg and Nelson river sys-
tems in the Canadian Interior Basin (see Clarke, 1973). :

Genus Fossaria Westerlund 18854
Subgenus Fossaria s.s.

Fossaria cvclostoma (Walker 1908) [Fig. 567
New. York to Michigan: a species of the Canadian region and of the Transi-
tion life zone (F.C. Baker, 1911a). Great Lakes region: Ontario (F.C. Baker,
1928¢).

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

Fossaria humilis (Say 1822) [Fig. 569]
Atlantic drainage area from southern New Jersey south to South Carolina (see
F.C. Baker, 1911a). :
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Fossaria obrussa (Say 1825) group [Figs. 570, 373-577]
North America generally, except for the Atlantic drainage from southern Vir-
ginia south.
exigua Lea 1841 [Fig. 573]
Throughout the St. Lawrence River system, south to Alabama in the Missis-
sippi-Missouri river basin, north to the Hudson Bay lowlands in northern
Ontario, and west to the Red River and Lake Winnipeg region in Minnesota
and Manitoba (Clarke, 1973).
maodicella Say 1825 [Fig. 574
Fastern Quebec, Nova Scofta and New Jersey west to Vancouver Island,
Manitoba south to southern California, Arizona, Texas and Alabama (F.C,
Baker. 1928¢); also Saskatchewan. Alberta and Northwest Territories
(Clarke, 1973). :
obrussa Say 1825 [Figs. 570, 575]
From the Atlantic to the Pacific oceans, and from Mackenzie Territory,
Canada, south to Arizona and northern Mexico (F.C. Baker, 1928c¢).
peninsulge Walker 1908 [Fig. 576] .
Northern Maine west to Wisconsin: in Wisconsin and Michigan found in
streams flowing into Lake Superior (F.C. Baker, 1928c¢).
rustica Lea 1841 [Fig. 577
New York west to Utah, Nebraska south to New Mexico (F.C. Bdker 1928c¢):
‘Ontario. Manitoba, Saskatchewan. Alberta and Northwest Territaries
(Clarke, 1973).
Fossaria parva (Lea 1841) [Fig. 571]
Connecticut west to 1daho, James Bay and Montana south to Maryland, Ken-
tucky, Oklahoma, southern New Mexico and Arizona (F.C. Baker, 1928¢); 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. 5721
Northeastern Illinois (Pleistocene); lowa.
Fossaria rruncatule (Muller 1774) [Fig, 583}
Furope, northern Asia and portions of Alaska and Yukon Territory (F.C.
Baker, 1911a}.

Subgenus Bakerilymnaea Weyrauch 1964

Fossaria ( Bakerilvmnaea) bulimoides (Lea 1841) group [Figs. 584-586]
United States west of the vicinity of the Mississippi River; also southern Sas-
katchewan and Alberta (chiefly in the prairie and Rocky foothill regions) and
southern British Columbia (Clarke, 1973).
alberta ¥.C. Baker 1919
Brazean Lake, Alberta, Canada (F.C. Baker, 1919e).
bulimoides Lea 1841 [Fig. 584]
Pacific Coast, from Vancouver Island south te southern California (F.C.
Baker, 1911a).
cockerelli Pilsbry & Ferriss 1906 [Plg 585]
Sporadic over most of the United States west of the Mississippi River (Hib-
bard & Taylor, 1960).
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hendersoni F.C. Baker 1909
West of Fort Collins, Larimer County, Colorado (F.C. Baker. 1909a).

perplexa F.C, Baker & Henderson 1929
Park Lake. Grand Coulee, Washington (F.C. Baker & Henderson. 19293,

techrella Haldeman 1867 [Fig. 586]
Southwestern and south central United States to central Mexico, from
southern California through Utah, Colorado, southernmost Nebraska and
Kansas to Missouri and Alabama (Hibbard & Taylor, 1960).

vancouverensis F.C. Baker 1939 _
Southern part of Vancouver Island, British Columbia, Canada (F.C. Baker,
1939a).

- Fossaria ( Bakerilymnaea) cubensis (Pfeiffer 1839) [Fig. 587]
Southern United States, from Florida to southern Texas (see F.U. Baker,
1911a).
Fossaria { Bakerilvmnaea) dalli (F.C. Baker 1907) [Fig. 5881 .

Ohio to northern Michigan and Montana, south to Kansas and Arizona (F.C.

Baker, 1928¢). in the Canadian Interior Basin from southern Manitoba to

Alberta {Clarke, 1973),

Fossaria { Bakerilvmnaea) perpolita (Dall 1905)
Nushagak, Bristol Bay, Alaska (Dall, 1905).
Fossaria { Bakerilvmnaea) sonomaensis Hemphill (in Pilsbry & Ferriss) 1906 [Fig.
589}
Sonomy County, California (Pilsbry & Ferriss, 1906).

Genus Lymnaaea Lamarck 1799

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

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

Lymnaea 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).

Genus Pseudosuccinea F.C. Baker 1908

Eseudosuccinea columella (Say 1817) |Fig. 593]
Eastern North America generalty. Nova Scotia and Quebec west to Manitoba,
Minnesota and eastern Kansas, south to central Texas and Florida (F.C. Baker,
191 1a).

50




Genus Radix Montfort 1810

Radix quricularia (Linnaeus 1758) [Fig. 594]
Europe and northern Asia: widely introduced but of spotty occurrence in
North America.

Genus Stugnicola Leach {in Jeffreys) 183042:43

Subgenus Stagricoly s.s,
Stagnicola elodes group

Stagnicola elodes (Say 1821 )42 [Figs. 600-606,611]
New England west to Oregon and California. south to New Mexico: widely
distributed in the Canadian Interior Basin (see Clarke, 1973).
Stagnicola efrodigna F.C. Baker 1935 [Fip. 595]
Western Montana (Lakes Sin-yale-a-min and Mc¢Donald) (Elrod, 190”)
Stagnicola exilis (Lea 1834) [Figs. 596, 597
Ohio to Kansas, northward to northern Minnesota and Michigan (F.C. Baker,
1928¢).
Stagnicola neopalustris (F.C. Baker 1911) [Fig. 5981
Orange County, Virginia (F.C. Baker, 1911a).
Stagnicola rraski (Tryon 1863) [Fig. 599]
California to Wyoming, north to southern Alberta (F.C. Baker, 1911a3.

Stagnicola emarginata/catascopium group .

Stagnicola apicing (Lea 1838)
Northern part of the lower peninsula of Michigan west to western Washington;
Ontario south to southern Wyoming and South Dakota (F.C. Baker, 1911a).
Stagnicola arctica (Lea 1864) [Fig. 607]
Newfoundland to the vicinity of Hudson Bay, north and northwest in subarc-
tic and arctic Canada to Ungava, southern Victoria Isfand, the Mackenzie River
Delta and the vicinity of Point Barrow, Alaska (Clarke, 1973},
Stagnicola bonnevillensis (Call 1884) [Fig. 608 |
Wyoming (D.W, Taylor!).
Stagnicola catascopium (Say 1817) {Figs. 609, 6101
Eastern Canada and Nova Scotia west to North Dakota, Great Slave Lake south
to northern lowa, northern Qhio and Maryland (F.C. Baker, 1928¢).
Stagnicola contracta (Currier (in DeCamp) 1881) [Fig. 612]
Higgins Lake, Roscommon County, Michigan (DeCamp, 1881).
Stagnicola elrodi (F.C. Baker & Henderson 1933) [Fig. 613]
Flathead Luake, Montana (F.C. Baker & Henderson, 1933).
Stagnicola emarginata (Say 1821) [Figs. 614-617]
Maine west to Minnesota and Wisconsin, Canadian Interior Basin south to
Michigan, Pennsylvania and New York (F.C. Baker, 1928c¢).
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Sragnicola gabbi {Tryon 1865) [Fig. 618)
California (see F.C. Baker, 19113a).
Stagnicola hinklevi (F.C. Baker 1906) [Fig. 620]
Columbia River drainage, Idaho and Oregon (F.C. Baker, 1911u3.
Sragnicola idahioense (Henderson 1931) [ Fig. 619]
Little Salmon River, ldaho (Henderson, 1931ay.
Stagnicola mighelsi (Binney 1865) [Fig. 621
Lakes in Maine (see F.C. Baker, 1911a).
Stagnicold oroncensis (F.C. Baker 1904) [Fig. 622
Maine to eastern Ontario (F.C. Baker, 1911a).
Stagricola petoskevensis (Walker 1908) [Fig. 623] ,
Small spring-brook flowing into Little Traverse Bay, near Petoskey, Michigan
(Walker, 1908¢).
Stagnicola utahensis (Call 1884) [Fig. 624)
Lake Utah, Utah (Call, 1884).
Stagnicola walkeriuna F.C. Baker 1926 [Fig. 625]
Great Lakes (Michigan and Superior) {F.C. Baker, 1928¢).
© Stragnicola woodruffi (F.C. Baker 1901 [Figs. 26.627)
Great Lakes (Huron, Michigan, Ontario). Lake Geneva, Wisconsin, Rainy
River system, Lake of the Woods (Clarke., 19730

Subgenus flinkievie F.C. Baker 1928

© Stagnicola (Hinklevia) caperara (Say 1829) [Figs. 628, 629]
Quebec and Massachusetts west to California: Yukon Territory and James Bay
south to Maryland. Indiana., Colorado and California (F.C. Baker, 1928c¢). -
Stagnicola (Hinklevia) montanensis (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 County. Nevada
{Taylor, Walter & Burch, 1963).
Stagnicola {Hinklevia) pilsbryi (Hemphill 1890} [Fig. 631]
Fish Springs, Juab County, Utzh (Russell, 1971b).

Subfamily Lancinae**
Genus Fisherola Hannibal 1912

Fisherola nuttalli nutralli (Haldeman 1841)%°
Columbia River drainage (Pilsbry, 1925a); Snake River drainage, Idaho, and
Deschutes River and The Dalles, Oregon {Henderson, 1936¢).

Fisherola nurtalll kootaniensis (Baird 1863)

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

Fisherola nuttalli lancides Hannibal 1912 [Fig. 632]

Snake River basin (Hannibal, 1912b), = 7 Spokane River {(Henderson, 1936¢).




Genus Lanx Clessin 1882
Subgenus Lanx s.s.

Lunx alta (Tryon 1865) [Fig. 578]
Klamath River, California (Tryon, 1865j1

Lanx patefloides (Lea 1856) [Figs. 580, 633]
Sacramento River, California {Lea, 18564,

Lanx subrotundata (Tryon 1865) |Fig. 579] :
Umpqua River, Oregon (Tryon, 1865j): Umpqua River system, Oregon ¢(Hen-
derson, 1929¢. 1936¢).

Subgenus Waelkerola Hannibal 1912

Lanx (Walkercla) klamathensis Hannibal 1912 [Fig. 634)
Klamath system in basin of Klamath River, Oregon (Hannibal, 1912b).

Family PHYSIDAE®®
Subfamily Physinae
Genus Ph-_vsa Draparnaud 1801

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

Physa skinneri Taylor 1954 [Fig. 636]
Canada from Quebec to Northwest Territories and British Columbia, south to
Washington, Montana, Wyoming, Nebraska, lowa, Ohio, Pennsylvania and
New England.

Physa skinneri, large unnamed morph [Fig. 637)
Canada from Ontario west to Saskatchewan: Massachusetts and Pennsylvania
west to Michigan. '

Genus Phvsella Haldeman 1843

Phuysella ancillaria (Say 1825) [Fig. 666}
New Brunswick to Ontario, Canada, and New York and Pennsylvania east into
New England.
Physella boucardi (Crosse & Fischer 1881) [Figs. 581, 638]
Nevada and California south into Mexico.
Physella columbiane (Hemphill 1890) {Fig. 639]
Wyoming and Montana west 1o Washington.
Physella cooperi (Tryon 1865} [Fig. 640]
Wyoming west to California and east to Colorado.
Physella globosa (Haldeman 1841) [Fig. 667
Kentucky, Ohio and Tennessee.
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Physella gyvrina gyrina (Say 1821) [Fig. 6471
In Canada. Quebec to Ontario; south to Nebraska and east to New York.
Physella gvrina gvring morph elliptica (Lea 1834) [Fig. 648]
Ontario south to Iowa and Missouri and east to New York.
Physella gvrina gyvring morph hildrethiana (Lea 1841) [Fig. 649
Ontario south to fowa and Missouri and vast to New York.
Phvsella gvrina alba (Crandall 1901) | Fig. 650]
Fastern Canada to Ontario and northeastern United States.
Phvselld gyrina ampullacea Gould 1855 [Fig. 651]
In Canada from Manitoba west to British Columbia: south to California, east
to Arizona and north to Minnesota.
Physella gvrina athegrni (Clarke 1973) [Fig. 652]
Alberta, Canada.
Phvsella gvrina aurea (Lea 1838) {Fip, 653]
New Jersey to Kansas, south to Arkansas and Florida.
Phivsella gyvring aurea morph albofilara ( Ancey’ Sampson 1893) [Fip. 654]
Pennsylvania west to Kansas. south to Oklahoma and Alabama.
Physella gvrina bay fieldensis (Baker 1928) {Fig. 655]
Northwest Territories of Canada south to Kansas.
Physella gyrina cviindrica (Newcomb 1843) |Fig. 656]
Ontario and New York south to Virginia.
FPhysella gyvring gouldi (Clench 1935) [Fig. 6571
Northwest Territories south to Wisconsin and Colorado.
Phvsella gyring hawni (Lea 1864y |Fig. 658
Ohio west to Kansas and south to Texas and Alabama,
Physella gvrina microstoma (Haldeman 18409 | Fig, 659)
Virginia to Missouri and south to Arkansas and Alabama.
Phvsella gvrina savi (Tappan 1838) [Fig. 660]
Quebec to Northwest Territories, south to Saskatchewan, the Dakotas and
New York. 7 '
Physella gyvrina smithiana (Baker 1920) [Fig. 661 |
Kansas to Texas, Wyoming and California.
Phvsella hordacea (Lea 1864) [Fig. 6417
British Columbia, Washington and Oregon.
Phvsella lordi (Baird 1863) [Fig. 642]
British Columbia south to Montana, Nevada and California.
Physella magnalacustris (Walker 1901) | Fig. 668] ,
Ontario south to the Greaf Lakes states and Indiana, east to Vermont and
Maine. _
Phyvsella microstriata (Chamberlain & F.G. Berry 1930) [Fig. 643]
Utah. .
Physella parkeri parkeri (Currier (in DeCamp) 1881) [Fig. 669]
Michigan and Wisconsin.
Physella parkeri latchfordi (Baker 1928) [Fig. 670) /
Quebec, Ontario, Wisconsin, Michigan and Maine.
Phvsella propingua propingua (Tryon 1865) {Fig. 662]
Montana and Washington south to Wyoming and California.
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Physella propingua nuttalli (Lea 1864) [Fig. 6631
British Columbia south to Montana, Wyoming and California.
Physella propingua nuttalli morph triticea (Lea 1856) [Fig. 6641
Idaho and Washington, south to California and Nevada.
Physella propinqua nuttulli morph venusta (Lea 1864) [Fig. 665]
Montana to Washington, south to California and northeast to Utah and Wyo-
ming.
Physella traski (Lea 1864) [Fig. 644)
Oregon and California.
Physella utahensis (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.

Subgenus Costarella Dall 1870

Physella (Costatella) acuta Draparnaud 1805) {Fig. 678]
Furope. 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.
Phyvsella { Costatella) conaidea (Fischer & Crosse 1886) E[Fig, 5821
Texas.
Physella {Costatella) costata (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 penmsutac’ (Pllshry 1899) [Fig. 6731
Florida.
Physella (Costatella) hendersoni hendersoni (Clenich 1925) [Fig. 6751
West Virginia, Tennessee and Missouri, south to the Carolinas, Mississippi, and
Florida.
Physella {Costatella) hendersoni hendersoni morph ariomus (Clench 19257 [Fig.
676]
Virginia, South Carolina, Georgia, Florida and Alabama.
Phyvsella { Costatella) hendersoni ssp. [Fig. 677
Virginia, North Carolina, Florida and Alabama.
Physella (Costatella) heterostropha heterostropha (Say 1817) [Fig. 680]
Nova Scotia to Ontario; New England to Ohio, Terinessee and the Virginias;
the Bahamas.
Physella (Costatella) heterostropha halei (1.ea 1864) [Fig. 682]
Minois, Missouri, Kansas, Arkansas and Texas.
Physella (Costatella) heterostropha pomila (Conrad 1834) [Fig. 681]
Eastern United States to the Ohio and Mississippi rivers and in lowa.
Physella (Costatella) humerosa (Gould 1855) [Fig. 6831
California, Arizona and Colorado.
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Physella {Costarella) integra integra (Haldeman 1841) [Fig. 695]
: Quebec to Manitoba, Canada, and the Great Lakes states, lowa, South Dakota,
Tennessee. Kentucky and West Virginia,
Physella ( Custatella) inregra inregra morph walkeri (Crandall 1901) [Fig. 696}
Quebec, Ontario and the Great Lakes states.
Physella (Costatella) integra brevispira (Lea 1864) [Fig. 697]
New York, Ohto, Wisconsin and Minnesota,
Physella { Costatella) johnsoni (Clench 19263 {Fig. 684)
Alberta. Canada, and Montana, Wyoming and Colorado.
Physella (Costatella) osculans (Haldeman 1841) {Fig, 685]
Colorado west to California and southeast to Arizona and into Mexico.
Physella { Costatella) spelunca (Turner & Clench 1974y | Fig. 6861
Wyoming.
Physella (Costatella) squalida (Morelet 1851) [Fig. 6871
Texas into Mexico, Central and South Amertca, and in Costa Rica.
Physella (Costarella) virgata virgata (Gould 1855) [Fig. 688]
Nebraska west to California. east to Texas and into Mexico.
Physella (Costatella) virgata virgata morph parva (Lea 1864) [Fig. 689]
lowa west to California. east to Texas and north te Kansas.
Physella (Costatella) virgata anating (Lea 1864) [Fig. 690]
Wisconsin and South Dakota southwest to Colorado and Nevada: Texas and
Arkansas north to [llinois and Nebraska. ‘
Physella (Costatella) virguta berendti (Fischer & Crosse 1886) [hg 691]
Wyoming to California, southeast to Texas and Mexico and north to Kansas.
Physella (Costarella) virgata concolor (Haldeman 1841) [Fig. 6921
Manitoba and Wisconsin to ldaho.
Physella ( Costatella) virgata concolor morph [Fig. 693]
Wyoming.
Physella (Costatella) virgata rhyssa (Pilsbry 1899) [Fig. 6941
California. New Mexice and Texas into Mexico,

Subgenus Perrophvsa Pilsbry 1926
Physella (Perrophysal) zionis (Pilsbry 1926) [Fig. 698]
Utah.
Subfamily Aplexinae
Genus Aplexa Fleming 1820
Aplexa elongata (Say 1821) [Fig. 699]
Ontario to Saskatchewan, Canada, and Alaska: New England through the

Great Lakes states to Washington; south to Idaho, Utah and Wyoming,
Aplexa elongata morph tryoni (Currier 1867) [Fig. 7007

Ontario and Alberta, Canada: Michigan and Minnesota west to Washington;

also in Utah, inois and Indiana.
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Genus Stenophysa Martens 189847

Srenophysa marmorata (Guilding 1828) [Fig. 701]
Brazil, Guatemala, Uruguay, Venezuela and the West Indies. Introduced into
Texas (zeste Te, 1978), -

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

Family PLANORBIDAE
Subfamily Planorbinae
Tribe Planorbini
Genus (}_L'raulus *Apassiz”® Charpentier 1837
Subgenus Gyraulius s:s.

Gyraulus deflectus (Say 1824) [Fig. 705]
Along the Atlantic Coast from Prince Edward Island south to Virginia, west to
Ohio, lllinois, Alberta and [daho (Miller, 1966); north to near the Arctic Coast
in the Ungava, Coppermine River and Mackenzie River districts (Clarke, 1973).

Subgenus Armiger Hartmann 1840

Gyraulus (Armiger) crista (Linnaeus 1758) [Fig. 706]
Holarctic. In North America from Ontario and Maine to Minnesota, north-
western Northwest Territories and Alaska (Clarke, 1973).

Subgenus Torguis Dall 1905

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

Gyraulus (Torquis) hornensis F.C. Baker 193443 [Fig. 708] ‘
Mackenzie River region west of Great Slave Lake; western Ontario, Wisconsin
and North Dakota (F.C. Baker, 1934).

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

Tribe Drepan'otremini49

Genus Drepanotrema Fischer & Crosse 1880

Subgenus Antillorbis Harry & Hubendick 1964
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Drepanotrema ( Antillorbis) aeruginosum (Morelet 1851) [Fig. 710]
Southern Texas and southern Arizona, Mexico, Guatemala and Antilles (Be-
quaert & Miller, 1973).

Subgenus Fassulorbis Pilsbry 1934

Drepanotrema ( Fossulorbis) cimex (Moricand 18395 [Fig. 715]
Southern Texas, Mexico, Central America, Venezuela, Brazil and the Greater
Antilles (Harry & Hubendick, 1964},

Drepanotrema (Fossulorbis) kermatoides (¢’ Orbigny 1835) {Fig. 711]
Florida, Texas, Mexico, Central America, Venezuels, Peru, Brazil and the Les-
ser Antilles (Harry & Hubendick, 1964).

Tribe Biomphalariini
Genus Biomphalaria Preston 1910

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.

Tribe Helisomini
Genus Helisoma Swainson 1840
Subgenus Helisuma s.8.

Helisoma anceps anceps (Menke 1830°" |F ig. 714]
Throughout North America from James and Hudson bays south to Georgia,
Alabama. Texas and northwestern Mexico, west to southwestern Northwest
Territories, Alberta and Oregon (see Walker, 1909e; Clarke, 1973},

Helisoma anceps royalense (Walker 1909)
[sle Royale, Lake Superior, and the adjacent portion of Ontario north and
west of Lake Superior in parts of the Albany, Attawapiskat and Winnipeg river
systems (Clarke, 1973). '

Helisoma eucosmium (Bartsch 1908)°°
Greenfield Pond near Wilmington, Noerth Carolina; Burks Place, Louisiana
(form or subspecies vaughani) (Bartsch, 1908),

Subgenus Carinifex W.G. Binney 1865°1

Helisoma (Carinifex) newberryi newberrvi (Lea 1858) [Figs. 720, 721
fdaho, Utah, Nevada, Oregon and California.
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Helisomua (Carinifex) newberevi jacksonense Henderson 1932 [Figs. 716, 717]

* Jackson Lake, Wyoming (Henderson. 1932a).

Helisoma (Carinifex) newberrvi occidentale Hanna 1924 [Figs. 718, 719]
Eagle Lake, Lassen County. California (Hanna, 1924),

Genus Menetus H. & A Adams 1855
Subgenus Menerus 55,02

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

Subgenus Micromenerus F.C. Baker 1 94553 34,53

Menerus (Micromenetus) brogniartianus (Lea 1842) [Fig. 725]
Near Cincinnati, Ohio (Lea, 1842b); Woodville, Alabama (Pilsbry, 1895b;
for alabamensis}.
Menetus (Micromenetus) dilutatus (Gould 1841} [Figs. 724, 726
Eastern United States. from Maine west to lowa, south to Texas and Florida.
Menetus (Micromenerus) sampsoni *Ancey’ Sampson 1885 [Fig. 7271 '
{llinois, Missouri and Arkansas (Sampson, 1913).

Genus Planorbelly Haldeman 1842

Subgenus Planorbella s.s.°°

Planorbella campanulata campanulata (Say 1821) [Fig. 728]
Vermont west to North Dakota, south to Ohio and Illinois, northward to Great
Slave Lake (F.C. Baker, 1928¢). '

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

Planorbellia multivolvis (Case 1847) [Fig. 729
Howe Lake, Marquette County, Michigan (Walker, 1907d).

Subgenus Pierosoma Dall 1905

Planorbella (Pierosomal) ammon (Gould 1855) [Fig. 730]
{ienaga Grande, or Colorado Low Desert (Gould, 1855a: Henderson, 19364d): .
Sacramento and San Joaquin river drainages and near Watsonville, California
{Henderson, 1934a).

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).
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Planorbella { Pierosoma) columbiensis (F.C. Baker 1945)

Lac La Hache. Cariboo District, British Columbia (F.C. Baker, 1945).

Planorbella (Pierosoma) corpulenta corpulenra (Say 1824) _

Western Ontario, eastern Manitoba and northern Minnesota in the Winnipeg
River system:; upper Mississippi River system in northern Minnesota (Clarke.
1973).

Planorbella { Pierosoma) corpulenta vermilionensis (F.C. Baker 1929)

Vermilion Lake, St. Louis County, Minnesota (F.C. Baker, 1929b).

Planorbella ( Pierosoma) corpulenta whiteavesi {F.C. Baker 1932)

Greenwater Lake and Lac des Mitle Lacs, Thunder Bay District, Ontario (Clarke,
1973).

Planorbella ( Pierosoma) magnifica {Pilsbry 1903y [Fig, 732]

Greenfield Pond, near Wilmington, North Carelina (Bartsch, 1908).

Planorbeltla ( Pierosoma) occidentalis (Cooper 1870) [Fig. 733]

Lakes. rivers. creeks, ditches, sloughs and swamps in California, Oregon and
Washington (see Henderson, 1936¢).

Planorbella {Pierosoma) oregonensis (Tryon 1865) _

Pueblo Valley, Oregon (Tryon, 1865]). Tooele County, Utah (F.C. Baker,
1945), .

Planorbella { Pierosoma) pilsbryi (F.C. Baker 1926) [Fig. 731]

Massachusetts west to Minnesota, northern New York and central Wisconsin
northward (F.C. Baker. 1928¢) [form pilsbrvi s.s.]; St. Lawrence River drain-
age area in Georgian Bay and the St. Lawrence River and Rideau River: Canadi-
an Interior Basin from eastern Ontario to central Saskatchewan (Clarke, 1973)
{form infracarinata|; Vilas County, Wisconsin (F.C. Baker, 1928¢) [form
winslowi].

Planarbella ( Pierosomal tenuis (Dunker 1830) [Fig. 7351
Texas, Arizona, New Mexico, southern California and Mexico (Bequaert &
Miller, 1973).

Planorbella (Pierosomal) traski (Lea 1856)

California: Kern Lake (Lea. 1856), Stockton (Henderson, 1934a), Bakersfield,
Kern County, and Buena Vista Lake (F.C. Baker, 1945).

Planorbella ( Pierosoma) trivolvis trivolvis (Say 1817) [Fig. 736]

Northern North America east of the Rocky Mountains, south to Nebraska,
northern {llinois, Pennsylvania and New Jersey.

Planarbella (Pierosoma) trivolvis lenta (Say 1834)

Central United States from Kansas and central {Hinois to (7) Texas and Louisi-
and.

Planorbella { Pierosomal trivolvis subcrenata (Carpenter 1857) {Fig. 734]
California to British Columbia and Yukon Territory and east to Utah, Colorado,
Minnesota and Manitoba (Clarke, 1973).

Planorbella ( Pierosoma) trivolvis turgida (Jeffreys 1830
From Long Pine Key, in the southern Everglades, throughout peninsular
Florida and north along the coast to Lake Waccamaw, North Carolina (Piisbry,
19344a) and Delaware and Maryland, west to Atabama, Arkansas and (7) Texas.

Planorbella (Pierosoma) truncata (Miles 18613 {Fig. 7371
Michigan, northern Illinois, and Wisconsin (F.C. Baker, 1928¢).




Subgenus Seminoling Pilsbry 1934

Planorbella {Seminoling) duryvi (Wetherby 1879) [Figs. 738, 739]
Northern to southern Florida (see Pilsbry, 1934a).

Planorbella { Seminoling} scaluris {Jay 1839 {Fig. 7403
Southern Florida (see Pilsbry, 1934a).

Genus Planorbula Haldeman 1840

Planorbula armigera armigera (Say 1821) [Figs. 741, 742]
New Brunswick west to southeastern Ontario, west to Saskatchewan. north-
west to the Mackenzie River system (Clarke, 1973); south to Georgia and
Louistana and west to Nebraska (F.C. Baker, 1928c).

Planorbula armigera wheatlevi (Lea 1858)%7 [Figs. 743, 744]
Alabama and Florida.

FPlanorbula campestris (Dawson 1875) |Fig. 745)
Southern Manitoba and North Dakota, south to Utah and New Mexico, west
to British Columbia, and north to the Mackenzie River system (Clarke, 1973).

Genus Promenetus F.C. Baker 193558

Promenetus exacuous (Say 1821} [Fig. 746]
United States east of the Rocky Mountains, north to Alaska and the Mackenzie
River, south to New Mexico (F.C. Baker, 1928): in Capada absent from Que-
bec, but widely distributed west of James and Hudson bays, mainly south of
the tree-line {Clarke; 1973). _

Promenetus umbilicatelius (Cockerell 1887)°7 {Fig. 747)
Alaska south to Oregon, northern Utah, Colorado, New Mexico and eastern
Oklahoma, east to eastern Ohio, western New York,; in Canada, in Alberta,
Saskatchewan and Manitoba (Hibbard & Taylor, 1960); also Texas, if P carus
(Pilsbry & Ferriss) is a synonym ol P umbilicatellus.

Genus Vorticifex Meek (in Dall) 1870%°
Subgenus Pargpholyx Hanna 1922
Vorticifex (Parapholyx) effusa (Lea 1856) [Fig. 748]
Rivers and lakes in California and Oregon.

Vorticifex (Parapholyx) solida Dall 1870)%! [Fig. 7511
Lakes in Nevada and California.
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Subfamily Neoplanorbinae
Genus Amphigyra Pilsbry 1906

Amphigyvra alabamensis Pilsbry 1906 [Fig. 749]
Coosa River, Alabama (Pilsbry, 1906by),

Genus Neoplanorbis Pilsbry 190642

Neoplanorbis carinatus Walker 1908 [Fig. 752]
Coosa River, Alabama (Walker, 1908¢).

Neoplanorbis smithi Walker 1908 {Fig. 753]
Coosa River, Alabama (Walker, 1908¢).

Neoplanorbis tantilfus Pilsbry 1906 [Fig. 750]
Coosa River. Alabama (Pilsbry, 1906b).

Neoplanarbis umbilicatus Walker 1908 [Fig, 754
Coosa River, Alabama (Walker, 1908¢).

Family ANCYTIDAL
Subfamily Ancylinae
Genus Rhodacmea Walker 1917

Rhodacmea elatior (Anthony 1855) [Fig. 756]
Tennessee and Cahaba river systems (Basch, 1963).
Rhodacmea filosa (Conrad 1834) [Figs. 757, 759]

Black Warrior and Coosa rivers, Alabama, and tributaries. ? also in Tennessee
River system (Basch, 1963).

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

Subfamily Ferrissinae
Genus Ferrissia Walker 1903

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

Ferrissia paraflelus (Haldeman 1841)
In Canada and the northern United States from the Atlantic coast westward
(Basch, 1963): Nova Scotia and New Fngland west to Manitoba, Minnesota
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and Mlinois in the Atlantic, St. Lawrence River, Hudson Bay and upper Missis-
sippi River drainage areas (Clarke, 1973).

Ferrissia rivularis (Say 1817) [Figs. 761, 767}
Throughout most of North America; it extends northward into the Hudson
Bay lowlands and northwestward to at least central Saskatchewan; south to
North Carolina and New Mexico and west to California and Oregon (see Clarke,
1973).

Ferrissia walkeri (Pilsbry & Ferriss 1907) | Fig. 768
Arkansas, Michigan and southern California (Basch., 1963).

Subfamily Laevapecinae
Genus Hebetancylus Pilsbry 1914

Hebetancvius excentricus (Morelef 1851) [Figs. 762, 769]
Central America; Georgia, Florida and Texas (Basch, 1963).

Genus Laevapex Walker 1903

Laevapex diaphanus (Haldeman 1841} | Fig. 770}
Delaware, [Hlinois, Ohio, Holston and Tennessee rivers (Walker, 1903b); Geor-
gia and Alabama (Walker, 1908d, for L. hemisphaericus).

Laevapex fuscus (C.B. 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, 1963): west to lowa, Kansas and Oklahoma (Clarke, 1973).
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SECTION 1V

KEYS TO THE FRESHWATER GASTROPODS OF NORTH AMERICA

* * *

FAMILIES AND HIGHER TAXA

1 ‘Animal with an operculum (which seals the shell aperture when the snail’s body is
withdrawn into the shell) (Fig. 1) respiration by gills: mantle opening facing
anteriorly. Subclass Prosobranchia . ... ... ... ................ ... e 2

Animat without an operculum to seal its shell aperture when withdrawn; respira-
tion by the vascularized lining of the mantle cavity (true gills are lacking) or by
a pseudobranch (false gill) outside the mantle cavity (Fig. 3a); mantle opening
directed to the side (to the right or left, depending on whether the animal is
dextral [right coiled] or sinistral {left coiled ] (Fig. 3a,1)). Subclass Pulmonata,
Order Lymnophila . .. ... . 11

2(1)  Shell globose, subspherical or hemispherical (Fig. 21), solid, with a very low spire;
aperture semi-circular or half-moon shaped, with “teeth™ or tubercles on the
parietal columelar margin of the aperture; operculum calcareous, paucispiral,
with a pair of projecting processes on the inner columellar side (Fig. 27); shell
usually with a pattern of pale variegations on a greenish-olive background:
adult shell of medium size, its height about 20 mni; shell with three to four
whorls, the last one making up most of the shell; gill bipectinate or feather-
like, i.e., with gill laminae on both sides of the gill axis; radula rhipidoglossate
(Fig. 17}, with many marginal teeth. Florida and southern Georgia . . ..... ... ..

...... Family NERITINIDAE [Order Neritinacea, Superfumily Neritinoidea] {page 67)

Shell of various shapes and sizes, but if neritiniform (see above, Neritinidae;

Fig. 14) the shell is small (no more than 5 mm in height}; operculum without

a projecting process on the inner side; shell color patterns variable, but not

of the variegated kind (see above, Neritinidae); gill monopectinate (except in

the Valvatidae), i.e., with gill laminae only on one side of the gitl axis (which

is adnate along its entire length to the pallial wall); radula taenioglossate (Fig.

17), with few (two) marginal teeth. Order Mesogastropoda . .. .................. 3

3(2)  Shell small (8 mm or less in diameter), spire generally depressed, some species
with carina; operculum multispiral (Fig. 15a); gill bipectinate or feather-like,
protruding from the mantle cavity when the snail is active (Fig. 16); pallial
tentacle (Fig. 16) present. Superfamily Valvatoidea . . . . Family VALVATIDAF (page 67)
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4(3)

54)

6(5)

7(6)

8(5)

Shell small to large, spire depressed to elongate: operculum multispiral (Fig.
15a), paucispiral (Fig. 15b) or concentric (Fig. 15¢, d) gill monopectinate;
pallial tentacle absent . . . ... ... L e e e e 4

Operculum multispiral or paucispiral (Fig. 15a.b), the distal margins not
COMCENTTIC . . et e e e e e e e 5

Operculum concentric {(although the nucleus may be paucispiral) (Fig. 15¢, d).
Superfamily Ampullarioidea (Viviparoidea) ................................. 9

Adult shells vsually less than 5 mm in length (but a few species reach this
tength or exceed it by 1 or 2 mm, and the shell of one hydrobiid species
(Fluminicola nuttalliana Lea) reaches 10 mm in length); males possess a
verge (see Figs. 83, 85-92). Superfamily Truncatelloidea (Rissooidea) ............ 6

Adult shells of medium to large size (usually more than 15 mm in length,
but some shells are smaller, to 10 mm in length, and in several species the
adult shells are no longer than 6-9 mm):; males lack a verge. Superfamily
Vermetoidea (Cerithioidea) ............ ... ... ... ..... e e 8

Shell globose-conic, sculptured with numerous spiral epidermal ridges; central
radular tooth lacks basal denticles (Fig. 81a). Inhabits streams in caves in .
Indiana and Kentucky .................... Family MICROMELANIIDAE (page 83)

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 more
basal denticles or cusps on each side (Fig. 81b,¢c) ... ... . oo i . 7

Shell high-spired, turriform; the head-foot region of the body is subdivided on
each side by a longitudinal groove: central radular tooth with two or more
basal cusps, which are situated on antero-posterior ridges (Fig. 81¢); eyes in
prominent swellings on the outer bases of the tentacles; amphibious or
terrestrial inhabit . ... .. ... ... ... ... ... .. . Family POMATIOPSIDAE (page 1 15)

Shell high-spired to depressed; head-foot region not subdivided by a longi-
tudinal groove; central radular tooth with 1-10 basal cusps attached to a
thickened ridge along the lateral angle (Fig. 81b), not on antero-posterior
ridges; eyes at the outer bases of the tentacles, but not on prominent
swellings; totally aquaticin habit............... Family HYDROBIIDAL (page 83)

Mantle edge smooth; males always present, reproduction dicecious; females
lay eggs, having an egg-laying sinus on the right side of the foot .. .............
.................................. ... Family PLEUROCERIDAE? (page 118)

Mantle edge papillate; males generally absent (parthenogenetic reproduction
common, often the rule); females brood their young in an adventitious
(*subhaemocoelic™; not uterine) brood pouch in the postero-dorsal head-foot
region. Introduced sporadically in the southernmost United States from
Floridato Texas .. ..o v v e e, Family THIARIDAE (page 117)




9(4)

10(9)

11(H

12(11)

13(12)

14(11)

15(14)

Shells of adults medium to large, more than 20 mm in shell length (in some
species reaching more than 50 or 60 mm); operculum corneous .. ............... 10

Shells of adults smaller, less than 15 mm in length: operculum calcareous.
Great Lakes and St. Lawrence regions from Wisconsin te Pennsylvania and
NewYork ... ... ... ... .. ..., .. EEREREE Family BITHYNIDAFE (page 81)

Shell globose and large (height often up to or exceeding 60 mm), or shell
planate (discoidal, with sunken spire), its width exceeding 40 mm; ends of
labial palps whip-like: in males the penis arises from the right side of the
mantle edge; females lay calcareous (Pomacea) or gelatinous (Marisa) eggs.
Alabama, Florida and Georgia ............... Family AMPULLARIIDAE (page 81)

Shell subglobose to turreted, medium to large: ends of labial palps blunt,
not whip-like: in males the right tentacle is modified as a penis sheath;
females ovoviviparous. Found throughout the United States and Canada ... ... ..

.......................................... Family VIVIPARIDAF (page 75)
Shellcoiled .. ........ ... i ... R e 12
Shell an uncoiled, obtuse cone (limpet- or cap-shaped) (Fig. 13) ...... ... ......... 14

e

Animal and shell dextral (coiled to the right} (Figs. 2b, 3b). Superfamily
Lymnaeoidea,inpart ........... ........ Family LYMNAEIDAE, in part (page 147)

Animal and shell sinistral {coiled to the left) (Figs. 2a, 3aj. Superfamﬂy
Ancyloidea, In Part .. .. .. L e e 13

Sﬁell with a raised spire; blood (haemolymph) nearly colorless (the respiratory
p1gment is haemocyanin); animal without pseudobranch (false gilly; mantle
margin digitate orlobed . ... ... L. R F amlly PHYSIDAE (page 160)

Shell discoidal, with a sunken spire (Figs. 12, 704) (in some species the smaller -
{older) shell coils protrude on the umbilical side (*“ultrasinistral” or pseudo-
dextral shells)): blood (haemolymph) in nearly all species is red {contains
haemoglobin); a pseudobranch (false gill) is situated near the pneumostome
or anus (Fig. 3a); mantle margin simple .......... Family PLANORBIDAE (page 168)

Adult shell relatively large (up to 12 mm in length), apex nearly central, not dis-
tinctly to the right or left of the median line; animal dextral. Pacific drainage.
Superfamily Lymnaeoidea, in part ... ...... Family LYMNAEIDAE, in part (page 147)

Adult shell smaller (7 mm or less in length), apex may be nearly central but
often to the right or left of the median line; animal dextral or sinistral ... ......... 15

Animal and shell dextral (Fig. 755a). Several lakes in the Rocky Mountains,
northeastern Ontario and northcentral Quebec. Superfamily Acroloxoidea . . . . . .
......................................... Family ACROLOXIDAE (page 147)




|
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Animal and shell sinistral (Fig. 755b). Generally distributed throughout North
America. Superfamily Ancyloidea, in part ... ....... Family ANCYLIDAE {page 188)

FAMILY NERITINIDAE

The Neritinidae! are largely marine and are well represented throughout the world, especially in
tropical and subtropical regions. There has been a tendency for various lineages of neritinids te in-
vade estuarine habitats, and freshwater and terrestrial ones as well. Only one species occurs in the
United States, Neritina reclivata (Say) (Figs. 21, 22). It is found from Florida to Mississippi. Dall
(1885) named a subspecies (palmae)} trom near Palma Sola, Florida, and Pilsbry {1931) named a sub-
species (sphaera) from Ojus, Florida. Both of these may be simply “forms™ of N. reclivata.

The shells of neritinids are usually subglobose or hemispherical, have few whorls, very reduced
spires and very large body whorls. These characteristics, together with the generally thickened shell
with heavily calloused and expanded parietal apertural matgin, produce a rather typical shape, re-
ferred to as meritiform (Burch, 1968) or neritiniform. The shell is generally smooth, often polished,
and its columellar margin is toothed. The operculum (Fig. 22) is paucispiral, calcified, and contains
a pair of projections, or apophyses, on the inner columellar side.

The shell of Neritina reclivata palrmae Dall is “quite small [maximum length 1 ¢m}, . . . black,
with a cerous labrum, but the light zigzag lines, characteristic of some color varieties of reclivata,
[are] beautifully clear by transmiited light™ (Dall, 1885).

The shell of Neritina reclivata sphaera Pilsbry “‘is less elevated than N reclivara, the spire ex-
tremely short, rising very little, the last whorl strongly convex above the periphery, not flattened
and sloping as in reclivate. Color grape green, densely marked with fine black lme5 and with a black
line following the suture, as in recfivata™ (Pilsbry, 1931).

FAMILY VALVATIDAE

By William H. Heard

The Valvatidae comprise a total of about 20 extant species inhabiting permanent standing and
flowing fresh waters in the Northern Hemisphere. Fxcept for Borvsthenia naticina (Menke) of the
Danube River drainage in eastern Europe, the family is represented by species of the penus Valvara
Miiller. The animals of Valvata are oviparous hermaphrodites. A single bipectinate gill is directed
to the left; and a pallial tentacle occurs on the right side of the mantle cavity (Fig. 16).

The shells of North American Valvata are comparatively small (diameter up to 5 mm}, have up to
4% whorls, are dextral, and vary in form from discoid to high-turbinate. The 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 or smooth. Several species are polymorphic in shell form
and sculpture. The operculum is corneous, thin, flattened but slightly concave, circular in outline
and multispiral (Fig. 15a).

Shell features are used to identify North American species of Valvata several of which are poly-
morphic. For example, the “kinds™ of V. tricarinaza 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, these variants are
neither geographical races nor environmental forms (ecophenotypes), and they are treated as morphs
here. V. lewisi morph ontarioensis (Fig. 27}, which often comprises monomorphic populations, does
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have a distinctive range, but it is called a morph because of its peculiar shell form. The nature of the
variation in some other species is not understood at this time, and several variants are thus treated as
possible forms, '

The extensive polymorphism in some species has not precluded the construction of a dichoto-
mous key comprised of two alternative choices per couplet, but has in four places provided for a
more convenient choice among three alternatives (see “couplets”™ 2, 3, 5 and &, below). Fxtremely
rare, atypical variations (e.g., disjunctly coiled Valvata sincera s.str.and V. tricarinata < str., and also
tetracarinate V. tricarinata s.str.) are not inctuded here.

2

(2

4(3).

Identification Key for the Valvatidae

Shell with one to three postnuclear spiral carinae or angulations . ... ... ... . ... .. 2
Shell lacking postnuctear spiral carinae or angulations .. .......... ... ... .. .. 9
Shell with one spiral carina or angulation .. . ... ... ... e 3
Shell with two spiral carinae or angulations . ... .. .. ... . ... ... ... .. ... ... .. 5
Shell with three spiral carinae or angulations . ... ... .. ... .. . . ... ... ... ... .. B
Carina or angulation in dorsal location on the bodywhorl ... ... ... .. ... .. ... ... 4
Carina or angulation in peripheral location on the body whorl. Quebec and

New Brunswick west to Alberta, and south to Wyoming, Arkansas and

Virginia .............. .. ... ... Valvata tricarinata morph mediocarinara F.C. Baker

Carina or angulation in ventral location on the body whorl. Quebec and
New Brunswick west to Alberta, and south to Wyoming, Arkansas and
Virginia .. ........ . ... .. Valvata tricarinata morph infracarinata Vanatta

Angulation incomplete, becoming obsolete toward the outer 1ip of the
aperture (Fig. 34). Idaho and Utah ... .. ... .. ... .. Valvatg utahensis urahensis Call

Carina or anguldation complete, continuing to the outer lip of the aperture.
Quebec and New Brunswick west to Alberta, and south to Wyoming,
Arkansas and Virginia . .. ........... ... Valvata tricarinata morph unicarinata DeKay

Carinae or angulations in dorsal and peripheral locations on the body whorl.
Quebec and New Brunswick west to Alberta, and south te Wyoming,
Arkansas and Virginia . ... ... ... .. L, Valvata tricarinata morph hasalis Vanatta

Carinae or angulations in peripheral and ventral locations on the body whorl.
Quebec and New Brunswick west to Alberta, and south to Wyoming,
Arkansas and Virginia . .. .............. ..... Valvata tricarinata morph bakeri Fluck

Carinae or angulations in dorsal and ventral locations on the body whorl .. .... .. ... (4]
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FIGS. 21-25. Shells of Neritinidae (Figs. 21, 22) and Valvatidae (Figs. 23-25). FIG. 21.
Neritina reclivata reclivata, shell. FIG. 22. N, reclivata reclivata, operculum’;, external view
(onleft) and internal view (on right). FIG. 23. Valvata bicarinata, spire, apertural and umbili-
cal views (left to right). FIG. 24, V. bicarinata morph normalis. F1G. 25. V. humeralis. Mea-
surement lines = 1 mm or are divided into millimeters. Figs. 21-25 are from Burch & Totten-
ham (1980).
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6(5)

7(6)

(1)

10(9)

1%

Shoulder on the body whorl sloping upward from the dorsal carina or
angulation to the suture .. ................... e e e 7

Shoulder on the body whorl sloping downward from the dorsal carina to the
suture (Fig. 23). Discontinuously distributed in eastern United States from
New Jersey south to Alabama and west to lowa . .. .. .. Valvata bicarinuta bicarinata Lea

Dorsal angulation incomplete. becoming ohsolete on the body whorl. 1daho
and Utah . ... .. .. ... ... .. Valvata utahensis morph horati Baily & Baily

Dorsal carina or angulation complete, continuing to the outer lip of the
aperture. Quebec and New Brunswick west to Alberta, and south to
Wyoming, Arkansas and Virginia ........ Valvata tricarinata morph perconfusa Walker

Shoulder of the body whorl sloping downward from the dorsal carina to the
suture (Fig. 24). Discontinuously distributed in eastern United States from
New Jersey south to Alabama and west tolowa . .. .. ... . .. . . L o a.

Shoulder of the body whorl sloping upward from the dorsal carina or angula-
tion to the suture (Fig. 33). Quebec and New Brunswick west to Alberta,
and south to Wyoming, Arkansas and Virginia ... ... Valvata tricarinata tricarinata (Say)

Shoulder of the body whorl sloping upward from the dorsal carina nearly to
the suture, then turning downward (Fig. 36}. Michigan, Minnesota and
Wisconsin ... ... ... . . e Valvata winnebagoensis F.C. Baker

Shell partly uncoiled with the body whorl broadly separated from the penulti-
mate whorl (Fig. 27). Ontario in the region of Lake Superior drained by the
headwaters of the Attawapiskat, Albany and Severn river systems . ... . e
.................................. Valvata lewisi morph onmnoenszs F.C. Baker

Shell of discoid shape. Lakes Erie, Huron, Michigan and Ontario . .. ... .........

.................................. Valvata perdepressa Tform walkerl F.C. Baker

Shell with spire elevated above the body whorl . .. ... ... ... .. ....... e 11

Shoulder of the body whorl flattened, sloping slightly upward toward
the suture; often with a very faint angulation in dorsal location (and
rarely also in peripheral locations). Quebec and New Brunswick west
to Alberta, and south to Wyoming, Arkansas and Virginia . . ...... ... ... ...
..... Valvaratrzcarmammorphszmplex(Jouid

Body whotl evenly convex, not flattened above (or elsewhere) ... ...... e 12
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FIGS. 26-30. Shells of Valvatidae. FIG. 26. Valvata lewisi, spire, apertural and umbilical
views (left to right). FIG. 27, V. lewisi morph ontaricensis. FIG. 28. V. mergella. FIG. 29.
V. perdepressa. FIG. 30. V. piscinalis ? form obtusa. Measurement lines = 1 mm. Figs. 26-30

are from Burch & Tottenham (1980).
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12(11)
13(12)

14(13)

15(13)

16(12)

17(16)

18(17)

19(16)

Shell depressed-turbinate, spire but little elevated . ..... ... ...... e e 13
Shell high-turbinate or subconical, spire markedly elevated .. .......... ... ....... 16
Shell diameter exceeding 5 mm .. .. .. e e 14

Shell diameter less than S mm ... . . e 15

Axial striae lamellate; ster of shell dull (Fig, 26). Southern Canada from
Quebec west to British Columbia, and northern United States from New _
York west to Minnesota . ............ . .. e Valvata lewist lewisi Currier

Axial striae obsolete; shell with a high gloss (Fig, 28), Alaska to Washington
3 1 £ Valvata mergella Westerlund

Color of the apical whorls of the shell usually dull purple, or violet or pink;
luster of shell dull (Fig. 29). Lakes Erie, Huron, Michigan and Ontario . .. .. .. ..
...................................... Valvata perdepressa perdepressa Walker

Color of the apical whorls of the shell pale green to white; shell glossy (Fig.
25). Montana south to Colerado, west to British Columbia and California

and southinto Mexico . ... .. .. .. . . . e e Valvara humeralis Say
Shell high-turbinate .. ... ... e e e e 17
Shell subcomical .. ... .. i T, 19

Apex of shell flattened, appearing truncated (Fig. 30). Lower Great Lakes .. . .. .-
Valvara piscinalis Hform-obtusa Draparnaud

...................................

Shell color pale green: shell diameter greater than 5 mm (Fig. 32). Eastern
Canada and north central United States ... ... ... Valvata sincera Mform danielsi Walker

Shell color dark to often brilliant green; shell diameter less than 5 mm (Fig.
35). California, Nevadaand Oregon .. .. .............. ... ... Valvata virens Tryon

Axial striae lamellate. Quebec and Maine west to Ontario and Minnesota . .. .. ...
Valvata sirncera nylanderi Dall

..............................................

Axial striae fine (Fig. 31). Maine west to Alberta, and south to South Dakota
cand Minois ... .. ... . oo e wuvn ... Valvata sincera sincera Say




FIGS. 31-35. Shells of Valvatidae. FIG. 31. Valvata sincera sincera, spire, apertural and um-
bilical views (left to right). FIG. 32. V¥ sincera Horm danielsi. FIG. 33. V. tricarinate. FIG.
34, V. utahensis. FIG. 35. V. virens. Measurement lines =1 mm or are divided into milli-
meters. Figs. 31-35 are from Burch & Tottenham (1980).
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FIGS. 36-43. Shells of Valvatidae (Fig. 36) and Viviparidae (Lioplacinae) (Figs. 37-43).

FIG. 36. Valvata winnebagoensis, spire, apertural and umbilical views (left 1o right), FIG. 37.

Campeloma lewisi = C. decisum. FI1G. 38. C integrum = C. decisum. FIG. 39, C milesi=
. C. decisum. FIG. 40. C. regidare. FYG.41. C limum. FIG. 42. C crassula, operculum,
i FIG. 43. Lioplax cyclostomgformis. Measurement lines =1 mm or are divided into milli-
| meters. Figs. 36-43 are from Burch & Tottenham (1980).
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FAMILY VIVIPARIDAE

By J.B. Burch and Virginia A. Vail

The Viviparidae are nearly world-wide in distribution and in North America occur throughout
the eastern United States and Canada. Campeloma, Lioplax and Tulotoma are endemic to {i.e., re-
stricted to) North America. Viviparus has a Holarctic distribution, and Cipangopaludina is an Asian
genus, Campeloma, Lioplax and Viviparus are relatively common and have wide distributions.
Tulotoma is confined to the Coosa-Alabama river system in Alabama and is rare, perhaps now nearly
extinct. The two introduced species of the Asian Cipangopaluding have rather wide although spo-
radic distributions in the United States.

The Viviparidae are all “live-bearers™, i.¢., are ovoviviparous, giving birth to young crawling snails,
rather than laying eges that hatch in the external environment. 1t is this reproductive trait which
has provided the family with its name.

The sexes are separate in the Viviparidae, the males being readily distinguishable by their modi-
fied right tentacle, which serves as a copulatory organ. This modified tentacle in the males is shorter
and thicker than the left tentacle or either of the bilaterally symmetrical tentacles of the females,
Some populations of Campeloma are parthenogenetic, consisting entirely of females, '

Identification Key for the Viviparidae

i Shell large, adults over 35 mm and up to 50 mm in Tength; shell relatively
thin: whorls not shouldered. Genus Cipangopaludina ... .. ... .. ... ... ... ... .. 2

Shell medium to large, generally less than 35 mm in length, but if large, the
shell is thick and ponderous, and the whorls are generally shouldered ............. 3

2(1)  Shell with acute spire and usually with spiral angulations or low carinae on
the whorls: not malleated (Fig. 53). Sporadically but widely distributed
in the United States . ........ ... v Cipangopaludina japonica (Martens)

Shell with obtuse spire and without spiral angulations or low carinae;
generally with surface malleations (Fig. 52). Sporadically but widely
distributed in the United States .. ...... .. Cipangopaludina chinensis malleara (Reeve)

3(1)  Shell with or without one or two spiral rows of nodules; guter margin of
shell aperture concave (when observed from an angle parallel to the plane
of the aperture) and its oblique margin to the shell axis quite exaggerated
(Fig. 772): columellar margin of operculum reflected inward; restricted to
the Coosa-Alabama river system in Alabama . ... ... ... Tulotoma magnifica (Conrad)®

Shell without rows of spiral nodules; outer margin of shell aperture not
concave (when observed from an angle parallel to the plane of the aper-
ture) and its oblique angle to the shell axis not exaggerated (Fig. 772):
columellar margin of operculum not reflected inward .. ........... e 4

© 4(3) Operculum concentric, but with spiral nucleus: whorls commonly with a
median spiral angle or low ridge or a spiral subsutural sulcus. Genus Lioplax ... .. .. 5
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5(4)

6(5)

7(6}

8(7)

98)

10(4)

11(10)

Operculum entirely concentric, including its nucleus; whorls without spiral
angles, ridgesorsulel .. ... . e S, .. 10

Shell attenuate, compressed: whorls rarely angular (Fig. 43). Coosa-
Alabama-Tombigbee river system in Georgia and Alabama. and Tensas
River, Alabama .. ... ....... ... . ... .. .. ... .... Lioplax cyclosromaformis (Lea)

Shell subglobose, not attenuate and compressed: at least some of the whorls
are generally angular or with a spiral subsutural sulcus . ............. e S ¢

Shell large for the genus, adults up to 30 mm in length, dark olive-green to

nearly black (Fig. 67). Chipola River, Florida ......... Lioplax pilsbrvi pilshryi Walker
Shell smaller, adults less than 25 mm in length and seldom mozre than 20-mm, .

horn to pale or occasionally dark olive-greenincolor ... . ... ... .. ... .. . ..... 7
Atlantic dramage and Gulf drainage . ..... .. .. P P 8
Mississippi drainage (Minnesota to Arkansas and Ohio)? ... ... Lioplax sulculosa (Menke)
Atlantic drainage (New York to South Carolina)’ (Fig.68) . .. .. Lioplax subcarinata (Say)
Gulf drainage ..................... AP SO JS 9

Whoris generally with a spiral subsutural sulcus, which tends to constrict
the posterior aperture (Fig. 69). Ochlockonee and Yellow river systems,
Floridaand Alabama ........ .. ... ... ... ... ... Lioplax talquinensis Vail

Whorls without a spiral subsutural sulcus; aperture rounded pdsterioriy.
Choctawhatchee, Escambia, Flint and Suwannee river systems, Florida
and Georgia ....... e PN Lioplax pilsbryi choctawhatchensis Vanatta®

Shell with or without spiral color bands; width and length of aperture
usually nearly equal, making it round, or nearly so: lateral and marginal
radular teeth with prominent cusps. Genus Fiviparus ... .. ... . ... .. ... . ... .. 11

Shell without spiral color bands: length of aperture noticeably greater
than width; lateral and marginal teeth simple with very fine, difficult-to-
distinguish cusps. Genus Campeloma® ... ..., .. .. e e e 13

Shell dark vellowish-green to (usually) dark olivaceous-green, without spiral
color bands; shell broadly ovate, whorls globosely rounded, spire obtuse
(Fig. 48). Minnesota south to Louisiana, mainly in the Mississippi river
drainage:; Gulf drainage from Texas to Alabama; Atlantic drainage in
Georgia and South Carolina .. ... .. e e Viviparus intertextus (Say)




FIGS. 44-53. Shells of Viviparidae (Viviparinae and Bellamyinae). FIG. 44. Tulotoma mag-
nifica. FIG. 45. T angulata ?= T, magnifica. F1G. 46. Viviparus georgianus. FIG.47. V.
georglanus. FIG. 48. V. intertextus. FIG, 49. V. subpurpureus. FIG. 50. V. subpurpureus.
FIG. 51. V. subpurpureus. F1G. 52, Cipangopaluding chinensis malleata. FIG. 53, C. ja-
ponica. Measurement lines are divided into millimeters. Figs. 44-53 are from Burch & Totten-
ham {1980). :

77




12001

13(10)

14(13)

15(14)

16(14)

17(16)

18(17)

Shell pale olivaceous-green to olivaceous-brown, with or without spiral
color bands, ovate but not broadly so, whorls flattened to well rounded
but not globosely rounded, spire relatively acute . ...... ... ... .. ... . ... B 12

Shell yellowish-brown or olivaceous-brown; ¢oler bands, when present,
three in number; shell rather heavy . whorls often flat-sided (Figs. 49-51).
Mississippi river drainage from lowa to Louisiana; Gulf drainage in Texas ‘
and Mississippi ... ... Viviparus subpurpureus {Say)

Shell vellowish-green or olivaceous-green; color tands, when present,
usually four in number: shell relatively thin, but sturdy; whorls usually
well rounded (Figs. 46, 47). Alabama, Florida and Georgia north to
[Hinois and Indiana; northern states from Wisconsin to New England and
QuebeC . . e Viviparus georgionus (Lea)

Inside of shell aperture deep reddish-brown or brown (Fig. 62); shell of
newbom young uniformly dark brown. Eastern Florida . ... Campeloma floridense Call

Inside of shell aperture white, bluish or faintly pinkish; shell of newbom

young opaque white or light translucent beige ... .. ... ... . . . oL 14
Shel! whorls generally with angled shoulders. Southern in distribution .. .......... .15
Shell whorls unshouldered or with rounded shoulders .. ... ... AP e 16

Shell broadly ovate (Figs. 63, 64). Northwestern Florida, southwestern
Georpia and southeastern Alabama . . ... ......... ... Campeloma geniculum {Conrad)

Shell narrowly ovate (Fig. 41). Atlantic drainage from North Carolina to
Georgia . .. ... e e Campeloma fimum (Anthony)

Shell narrow, relatively thin, generally with prominent raised spiral lines
(Fig. 56). Northern Alabama .. ...................... Campeloma decampi Binney

Shell broader, relatively thin to thick and ponderous, spiral lines on adult
shells when present are not prominent . ................ .. ... .... Ce e . 17

Spire typically depressed and obtuse, body whorl large and often cylindrical

“(Figs. 40, 66). Alabama-Coosa drainage ................. Campeloma regulare (Lea)

Spire elongate, seldom depressed, body whorl rounded .. ... ... ... ... ... ...... 18

Shell large, heavy and ponderous (Figs. 42.54,55). Midwestern United
States in the Great Lakes-St. Lawrence and Mississippidrainages . .............
........................ ireenireneaeen. ... Campeloma crassula Rafinesque

.Shell medium or a little larger, relatively thin to strong, but not veryil'ar.ge
orheavy and ponderous . ........... ... ... . ... ... e e .. 19




FIGS. 54-63. Shells of Viviparidae (Lioplacinae), FIG. 54, Camipelomag subsolidum = C,
crassila.  FIG. 55. C obesunt = C, crassula. FIG. 56. C decampi. FIG. 57. €. decisuri.
FIGS. 58, 59. C. brevispirum = C. decisum. FI1G. 60. C. gibbum = C. decisum. FIG.61. C
- tannum = €. decisum. FIG. 62. C. floridense. FIG. 63. C geniculum. Measurement liries
are divided into millimeters, Figs. 54-63 are from Burch & Tottenham (1980).
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FIGS, 64.71. Shells of Viviparidae {Lioplacinae) (Figs. 64-69) and Ampullariidae (Figs. 70,
71). FIG. 64. Campeloma geniculum. F1G.65. C parthenum. FIG.66. C. regulare. FIG,
67. Lioplax pilsbryi sstr. FIG. 68. L. subcarinate. FIG. 69. L. talquinensis. FIG. 70,
Marisa cornuarietis, apertural {left figure), spire (right top figure} and umbilical (right bottom
figure} views. FIG.71. M. cornuarietis, operculum, Measurement lines are divided into milli-
meters. Figs. 64-71 ate from Burch & Tottenham (1980).
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19(18) Widely distributed, from southern Canada to Texas, Louisiana, Mississippi, Ala-

bama, northern Georgia and Virginia. Figs. 37-39, 57-61 .. .. Campeloma decisum (Say)
Ochlockonee river drainage in southern Georgia and northern Florida. Fig. _
5 1 Campeloma parthenum Vail
FAMILY AMPULLARIIDAE

The family Ampullariidae contains the “apple snails”, many of which are very large and globose
or subglobose in shape. The family is represented world-wide in the tropics. They are mostly am-
phibious snails which can survive for long periods out of water, inciuding during the dry season when
they burrow into the mud. Their mantle cavity is divided into two compartments, the left one con«
taining a gill for aquatic respiration and the right compartment serving as a lung for air-breathing,
From the left side a long siphon extends, by which the snail can admit air to the pulmonary chamber
when immersed.

Pomacea paludosa (Say) is the largest freshwater gastropod found in North America, its height
and width commonly exceeding 60 mm. [ts color is dark to light olive green with a dozen or more
reddish or brownish spiral bands. The operculum is concentric, thin and corneous. Pilsbry (1899¢)
gave the name miamiensis to a small, reddish-brown pogpulation from the vicinity of Miami, Florida,
but according to Clench & Turner (1956) this is a synonym of paludosa Say. A Brazilian species, P
bridgesi (Reeve), recently has been introduced to Florida (Clench, 1966).

Marisa cornuarietis is also a large snail, and its shell also has an olive color with spiral reddish or
brown bands. However, the sheil is peculiar in that its spire is sunken below the body whorl and the
umbilicus is very wide.

Identification Key for the Ampullariidae

1 _ Shell subg]obose in shape. Alabamai, Florida and Georgia. Genus Pomacea ......... 2

Shell discoidal or planispiral in shape (Figs. 70,71). Southern Florida ... ...... .
Marisa cornitarietis (Lmnaeus)

..............................................

2(1)  Shell large, often up to 60 mm or more in length, whotls with only weak
or without shoulders, body whorl very wide, spire depressed, aperture o
narrowly oval (Figs. 72,73). Alabama, Florida and Georgia . ... Pomacea paludosa (Say)

Shell smaller, less than 50 mm in length, whorls more strongly shouldered,

body whorl narrower, spire pro;ectmg and turreted, aperture more broadly
oval. Florida ...... e e e e e e Poinacea bridgesi (Reeve)

FAMILY BITHYNIIDAE

The Bithyniidae are found throughout Europe and Asia, and in Africa, Indonesia, the Philippines
and Australia. The European Bithynia tentaculata (Linnaeus) was introduced long ago by man into
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FIGS. 72-80. Shells of Ampullariidae (Figs. 72, 73) and Hydrobiidae (Hydrobiinae) (Figs. 74-
80). FIG. 72. Pomacea paludosa, apertural (left figure), spire (right top figure) arid umbilical
(right bottom figure) views. FIG.73. F paludosa, operculum. FIG. 74. Bithynia fentaculatq
magnalacustris. FIG. 75. Aphdostracon rhadinus. FIG. 716. Hoyia sheldoni. FI1G. 77. Hyalo-
pyreus aequicostatus, female. F1G. 78. H. aequicostatus, male. FIG. 79. Littoridinops
tenuipes. FIG. 80. L. monroensis. Measurement lines = 1 mm or are divided into millimeters.
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North America and has spread widely. However, B. rentaculgta has been reported in Pleistocene
deposits in Chicago, so it may already have been living in the Western Hemisphere when Europeans
first arrived. F,C. Baker (1928¢) gave the varietal name magnalacustris to the supposediy North
American form, which he considered to have “more rounded whorls with deeper sutures and an
apex that stands well above the second whorl.”

The Bithyniidae traditionally have been included in the family Hydrobiidae. However, Taylor
(1966b) has recently argued that the bithyniids should be separated from the hydrobiids and trans-
ferred to the Viviparoidea (Ampullarioidea). Viviparoid characters of Bithynia are its size (adult
shells are more than 10 mm long), calcareous operculum with paucispiral nucleus and concentric
edges, nuchal lobes of the head-foot, relatively long, flexible and acute tentacles, yellow and orange
skin pigment granules, spirally constructed fecal pellets, use of the ctenidium in food gathering, pal-
lial innervation of the penis, and dimorphic sperm..

Bithywnia tentaculata (Linnaeus) has a broadly conic or narrowly ovate shell (Fig. 74). It is larger
than any of the Hydrobiidae, the shells of many adults measuring more than 12 mm in length. The
color of the shell ranges from yellowish to greenish, and is covered by a thin brownish periostracum.
Surface sculpture consists of fine transverse growth lines and fine incised spiral lines. In contrast to
most hydrobiids, the concentric operculum just fits the outer aperture, and does not go past the
peritreme when the animal withdraws its head-foot into the shell.

Bithynia tentaculata occurs in the Great Lakes region from Albany, New York, to Winnebago
Lake, Wisconsin. :

FAMILY MICROMELANIIDAE

The Micromelaniidae are a family of hydrobiid-like snails which lack basal denticles on their cen-
tral radular teeth. They are found mainly in the ancient lakes Baical (Siberia) and Ohrid (Macedonia
and Albania), the Caspian Sea, southeastern Europe, Asia Minor and eastern India. Emmericiella
occurs in Mexico, and the monotypic Antroselates occurs in caves in southern Indiana and west-
central Kentucky., The latter was transferred to the Micromelaniidae by Taylor {1966b) because of
its radular characters. '

Antroselates spiralis Hubricht has a small, solid, globosely conic, turbinate, narrowly perforate or
rimate shell (Fig. 108). Its sculpture consists of numerous spiral periostracal threads. The opercu-
lum is paucispiral and hyaline. The animal is white. Males have a simple, long, slender, tapering
verge. The central and lateral teeth have many small cusps of uniform size (Hubticht, 1963b).

FAMILY HYDROBIIDAE

The Hydrobiidae are one of the most common and widely distributed gastropod families, occur-
ring in tempetate, subtropical and tropical regions throughout much of the world. The family is a
large one, comprising some 103 genera (Taylor & Sohl, 1962). Most hydrobiid species live in fresh
water, although some are associated with brackish water, Only the North American freshwater spé-
cies are dealt with in this manual. .

Shells of hydrobiids are small (many are minute), generally elongate, dextral (Fig. 2b), nearly
always drab and unicolored, and generally have relatively few whorls. The shells of most species are
plain, but some species have prominent surface sculpture, and one species in North America (north
of Mexico), Cochliopina riograndensis (Pilsbry & Ferriss) has spiral color bands (Fig. 140), The shell
aperture is closed by an operculum, which is generally paucispiral (Fig. 15b), but somie species have
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round, multispiral opercula (Fig. 15a). Like most North American freshwater prosobranch snails,
the sexes are separate in the Hydrobiidae, and the shells of some genera exhibit sexual dimorphism.

Because of the similarity of the shells of many species occurring in different genera and subfami-
lies, reliance must be placed on anatomiical characters, especially those of the verge {male copulatory
organ), in making identifications and. for assigning species to genera and genera to subfamilies (Fig.
82). Since the anatomical characteristics of some species (and even genera) are not known, their
taxonomic placement in this manual is presumptive. -Further studies may change their systematic
status, :

Since so few hydrobiids have been studied anatomically in any great detail, a subfamilial classifi-
cation based entirely on the male verge may be proven eventually to be inadequate or inaccurate,
However, from a standpoint of practicality for presenting a workable classification for this identifi-
cation manual, the hydrobiid genera are grouped according to the major characters of the verges of
their species and these groups assigned to previously named subfamilies. While this possibly may not
represent the true systematic and phylogenetic relationships of the various genera, it is a useful sys-
tem at present.

Identification Key for the Hydrobiidae

1 Males with single-ducted verges (Fig. 82a,b,c) ... ... ... .. ... . .. . . ... . ... 2

Males with two- or three-ducted verges (Fig. 82d,e) . ... ... . 52

2(1)  Males with simple verges, lacking acce'ssory Iobes and glandular apical and
subapical crests (Fig. 82a). Subfamily Lithoglyphinae ... ...................... 3

Maies with verges bearing accessory lobes or glandular apical and subapical
crests {Fig 82D, C) Lo e e e i3

3(2)  Shell neritiniform (Figs. 14,192, 193). Cahaba and Coosa rivers, Alabama .. ... ..
Lepyrium showalteri (Lea)

Shell coniecal, subglobose or heliciform . .. ... .. .. i e 4

4(3)  Shell depiessed, heliciform, with spiral brown bands (Fig. 140). Texas..... e
e e e s oy Cochlioping Fiograndensis (Pilsbry & Ferriss)
Shell conical to subglobose, without spiral colorbands ................. e 5
5(4)  Shell imperforate or narrowly perforate . . . . . e e .. 6
Shell umbilicate . ....... e B |

6(5) Western in distribution, in the Pacific drainage (Figs. 141,142, 145-148, _
152) o e e e e . ... Genus Fluminicola®?

Eastern in distribution, in the Mississippi, Gulf and Aflantic drainages........ e 7
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FIG. 81. Central radular tooth of truncatelloid snails. a, A micromelaniid, without basal
cusps; b, a hydrobiid, with basal cusps on a thickened ridge along the lateral angle of the
tooth; ¢, a pomatiopsid, with basal cusps on the anterio-posterior ridges. b = basal cusp.
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FIG. 82. Basic types of verges of North American hydrobiid snails. a, Simple verge with a
single duct (Lithoglyphinae); b, verge with a single duct and accessory lobes (Hydrobiinae);

¢, verge with a single duct and glandular apical and subapical crests {Nymphophilinae), d,
verge with two ducts {(Amnicolinae); e, verge with three ducts {Fontigentinae).

C
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FIGS. 83-86. Animals of hydrobiid snails (Hydrobiinac), with shells removed. FIG. 83.
Hyalopvrgus aeguicostatus, male; dorsdl view, “FIG. 84. H. aequicostatiis, female, dorsal
view. FIG. 85. Lirroridinops monroensis, male, dorsal view with mantfée and viscera remicved.

FIG. 86. L. mignroensis, male, right lateral view. Measurement lines = 1 min. Figs. 83-86 are
from Thompson (1968).
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FIGS. 87-94. Animals of hydrobiid snails (Hydrobiina¢, Lithoglyphinae, Nymphophilinae and
Amnicolinae), with shells removed. FIG. 87. Lirtoridinops tenuipes, male, righit lateral view.
FIG. 88. Pyrgophorus platyrachis, male, dorsal view. FIG. 89, Somatogyris (Walkerilla)
tenax, malé. FIG. 90. Notogillia sathon, male. FIG. 91. Rhapinema dacrvon, male. FIG.
92. Spilochlamys conica, male. FIG. 93, Ammnicola dalli jolinsoni, female. FI1G. 94, Amni-
cola (Lyogyrus) refromargo, female. Measurement lines = 1 mm, Figs. 87-94 are from Thomp:
son (1968, 1969).
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107
FIGS. 95-107. Verges of hydrobiid snails (Hydrobiinae). FIG. 95. Aphgostracon asthenes.
FIG. 96. A. chalarogyrus. F1G. 97. A. hypohyaling. FIG. 98, A. monas. F1G.99. A. rhadi
nus. FIG. 100. A. pachinotus. FI1G. 10}, A pyenus. FI1G. 102, A. thefocrenetus. FIG.
103. A. xynoelictus. FIG. 104, Hyalopyraus aequicostatis. F1G. 105, Littoridinops mon-
roensis. FI1G. 106. L, tenuipes. FIG. 107, Probythinella lacustris. Méasurement lines =%
mm, Figs. 95-106 are from Thompson (1968); Fig. 107 is from E.G. Berry (1943).
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76)

8(7)

9(8)

10(9)

11(5)

12(11)

13(2)

14(13)

Shell generally thick and solid, columella thickened. Mississippi and Gulf of
Mexico drainage (except for S pennsvlvamcus and 8. virginicus). Genus
SR G Y FUS e e e e e 8

Shell rather thin, columella not thickened (Fig. [91). Atlantic drainage
from New Jersey to South Carolina . .......... ... ... ... ....... Gillia altilis (Lea)

Shetl with spirally striate apical whorls. Subgenus Walkerilla®® . ... ... ... ... ... .. 9

Shell without spirally striate apical whorls (Figs, 149, 151, 153-185, 194
195). Widely distributed in eastern North America in the Midwest and

South ... oot e oot oo . Subgenus Somatogyrus s.s.5°
Spire very depressed (Figs. 150, 186, 196). Catawba and Coosa rivers,

Alabama .. ... ... .. .. .. ... ... Somatogyrus ( Walkerilla) coosaensis Walker
Spire not depressed. Georgiaand Virginia ... ... ... . . oo 10

Shell perforate (Figs. 89, 197, 201}, Broad River,Georgia. . ..................
................................... . Somatogyrus ( Walkerilla) tenax Thompson

Shell imperforate (Fig. 187). Rapidan River, Virginia . . ................ .. ...
.................................... Somatogyrus (Walkerilla) virginicus Walker

Shell small (less than 2.5 mm in length), aperture round, columella thin
(Fig. 138). Missouri ......... ... Antrobia culveri Hubricht

Shell larger (3.0-3.5 mm in leﬁgth), aperture ovate, columella thickened.
Alabama. Genus Clappia .. .. ... . e o 12

Shell aperture more elongate, spire less attenuate, umbilicus larger, animal
black (Figs. 139,143, 144). Coosa River, Alabama . ...... Clappia umbilicata (Walker)

Shell aperture broader, less elongate, spire relatively attenuate, umbilicus
smaller, animal white. Cahaba River, Alabama ............ Clappia cahabensis Clench

" Males with verges bearing acce-s‘s‘ory lobes (Fig. 82b). Subfamily Hydrobiinae®® . ... ... 14

Males with verges bearing glandular aplca] crests (Fig. 82(,) Subfamily
Nymphophilinae . .. .. i e i e 27

Top of shell spire truncated. The first several spire whorls coiled in the
same plane (Figs. 107, 129-131). Wldely distributed in eastern North
AMEIICA . o e i e " Probythinella lacustris (F. C. Baker)

Top of shell spire not truncated, the first several spire whorls coiled in a _
descending spiral . ... ... . . e e e A 5.




FIGS. 108-118. Shells of Micromelaniidae (Fig. 108) and Hydrobiidae (Figs. 109-118). FIG.
108. Antroselates spiralis. FIG. 109. Aphaostracon asthenes. FIG. 110, A. chalarogyrus.
FIG. 111. A. hypohyaling, female. FIG. 112. A. hypohyalina, malé. F1G. 113, A. monas,
female. FIG. 114, A, monas, male. FIG. 115. A, 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 (1963b); Figs. 109-118 are from Thoripson (1968).
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15(14)

16(15)

17(16)

18¢17)

16(18)

20(17)

21(20)

22(16)

Western in distribution. Texas, Arizona, Nevada and Cahforma Genus

Trvonial® e 17
Southern in distribution. Georgiaand Florida . ...... .. ... ... ... . ... .. ... ... ... 22
Found in T exas ... v it e e e e e e e e 18
Further western in distribution, Arizona, Nevada and California .................. 20

Shell minute, that of adults with four to five whorls less than 1.5 mm in
shell length; umbilicus small but distinct (Flg 135), Texas..................
.......................................... Tryonia diaboli (Pilsbry & Ferriss)

Shell larger, that of adults with about five whorls more than 3 mm:
IMper orate . ... e e e 19

Shell surface smooth, except for fine transverse growth lines (Figs. 127, 128,
133) Texas ... . Tryonia cheatumi (Pilsbry)

Shell surface sculptured with revolving striae or carina¢ which are commonly
modified into spines (Fig. 126). Texas.......... Pyrgophorus spinosus (Call & Pilsbry)

Shell surface smooth, except for fine transverse growth lines. California _
(in brackish water), Arizona .. ...... ... ... . .. .. ... Trvonia imitaror (Pilsbry)

Shell surface sculptured with transverse ribs and sometimes with spiral
lirae also . ..o .21

Shell narrowly conic, ribbed; with or without lirae, ribs nat angular except _
where crossed by lirae (Figs. 136, ]37) California (subfossil), Arizona . .. ......
................................................. .. Tryonia pmtea {Gould) .

Shell elongately conic, ribbed, but without lirae, ribs angular (Fig. 134).
Nevada .. oo e e Tryonia clathrata Stimpson

Periphery of whorls flattened, sutures shallow: verge with 7-50 papillae
along its right margin, 1-4 papillae along the distal third of the left margin
and with or without papillag about the base. Geénus Litroridinops ............... 23

Periphery of whorls inflated, sutures impressed; verge with 17 papillae
along the right margin and usually with one or two papillae on the left
margin either at the base ordistalend ..... ... ... ... .. ... ...« e e 24




119 120

128

FIGS. 119-128. Shells of Hydrobiidae (Hydrobiinae). FIG. 119. Aphaostracon theiocrene-
tus, female. FI1G. 120. A. theiocrenetus, male. FIG, 121. A. xvioelictus, female. FIG. 122.
A. xynoelictus, male. FIG. 123. Hyalopyrgus brevissimus, female. FIG. 124. H. brévissimus,
male. FIG. 125. Littoridinops tenuipes. FI1G. 126. Pyrgophorus spinosus. FIG. 127. Try-
onia cheatuni. F1G, 128. T. cheatumi. Measurement lines =% mm. Figs. 119-124 are from
Thompson (1968); Fig. 126 is from Call & Pilsbry (1886); Fig, 127 is from Pilsbry (1935a).
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142

FIGS. 129-142. Shells of Hydrobiidae (Hydrobiinae and Lithoglyphinae). FIG. 129. Pro-
bythinellg lacust¥is. F1G. 130. Pr. lacustris. FI1G. 131. Pr. lacustris. FIG. 132, Pyrgophorus
platyrachis. F1G. 133, Trvonia cheatumi. F1G. 134. T. clathrata. FI1G. 135, T. diaboli.
FIG. 136. T. protea. F1G. 137. T. protea. FIG. 138. Antrobia culveri. FI1G. 139. Clappia
clappi = C. umbilicata. FI1G, 140. Cochlioping riograndensis. FIG. 141, Fluminicola fusca.
FIG. 142, F nurralliana. Measurement lisies = | mm ot are divided into millimeters,




FIGS. 143-152. Shells of Hydrobiidae (Lithoglyphinae). FIG. 143. Clappia clappi = C. um-
bilicatd. FIG. 144, C. umbilicate. FIG. 145, Fluminicola columbiang. FIG. 146, E merri-
ami. FIG. 147, F. minutissima. FIG. 148. F nevadensis. FIG. 149. Somatogyrus amnico-
loides. F1G. 150. 8. aldrichi = S. (Walkerilli) coosaensis. F1G. 151. S, aureus. FIG.152. F.
turbiniformis. Measurément lines=1 mim. Figs. 143, 144 and 148-150 are from Walker
(1904a, 1906a, 1909¢, 1915¢, 1916); Figs. 145 and 146 are from Stearns (1901b); Fig. 147
is from Pilsbry (1908a); Figs. 151 and 152 are from Tryén (1865i),
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FIGS. 153-161. Shells of Hydrobiidae (Lithoglyphinae). FIG. 153. Somatogyrus biangulatus.
FIG. 154, 8. constrictus. FIG. 155. 8. crassilabris. F1G. 156. S crassus. FIG. 157. 8.
crassus, immature. FIG. 158. S curriérignus. F1G. 159. S, decipiens, irnmature. FIG. 160,
8. decipiens. FIG. 161. §. excavatus. Measurement lines = 1 mm. Figs. 153-161 are from
Walker (1904a, 1906a, 1909¢, 1915c).
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FIGS. 162-171. Shells of Hydrobiidae (Lithoglyphina¢). FIG. 182. Soratogymis excavatus.
FIG. 163, §. georgianus. FIG. 164, S. hendersoni. FIG. 165, S. hinkleyi. FIG. 166. §,
hinkleyi, immature. FIG.167. S. humerosus. ‘FIG. 168. S. nanus. FIG. 169, S. obtusus.
FIG. 170. 8. parvulus. FIG. 171. 8. parvulus. Meéasurement lines =1 nim. Figs. 163-170
are from Watker (19044, 19063, 1909¢c); Fig. 171 is from Tryon (1865i). .
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FIGS. 172-180. Shells of Hydrobiidae (Lithoglyphinae). FIG. 172. Somatogyrus penwsyl-
vanicus. FIG. 173, 5. pennsylvaricus, FIG. 174, S. pennsylvanicus. FIG.175. 8. pilsbry-
anus. F1G.176. S pumilis. FI1G. 177. 8. pygmaeus. FIG. 178, § quadratus. FI1G. 179, S
sargenti, FIG. 180. S. strengi. Measuremerit lines = 1 mm. Figs. 172-180 are from Walker
(1904a, 19061, 1909¢). '
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FIGS. 181-190. Shells of Hydrobiidae (Lithoglyphinae and Nymphophilinae). FIG. 181,
Sormatogyrus subsirigtus. FI1G. 182. S. teniesseensis. FIG. 183. S. wheeleri, apex. FIG.
184. S, wheeleri. FIG. 185, §. walkerignus. FIG. 186. S. (Walkerilla) coosaerisis. FIG. 187,
S. (W.} virginicus. FIG. 188. Birgelld subglobosa. FIG. 189. Cincinnatia judayi= C. cincin-
natiensis. FIG.190. C. comalensis. Measurement lifies = 1 mni or are divided into millimeters.
Figs, 181-184, 186 and 187 are from Walker (19044, 1906a, 1915¢); Fig. 185 is from Aldrich
(1905): Fig. 190 is from Pilsbry & Feiriss (1906).
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23(22)

24(22)

25(24)

26(25)

27(13)

28(27)

29(28)

Verge with a single row of 7-15 papillae along the right margin and 3-10
papiltae around the base (Figs. 79, 87, 106, 125). Atlantic drainage of
Floridaand Georgia .......... .. ... ... Littoridinops tenuipes Couper

Verge with 17-50 papillae arranged in three to five rows along the right
margin, and no papillae at the base (Figs. 80, 85,86, 105). Florida....... e
....................................... Littoridinops monroensis (Frauenfeld)

Shell sculptured with fine spiral lines; verge with 1-7 papillae along the
right margin and papillae along the left margin . .. ... ... ... . ... .. . . . ... . . . ... 25

Shell without fine spiral sculpturing; verge with 0-6 papillae along the
right margin, no other papillae present (Figs. 75, 95-103,109-122). -
Florida .. ... .. . e e e e e Genus Aphaostracon®?

Spiral sculpturing consisting of raised threads; verge with 3-7 papillae along
the right margin, left margin usually with a papilla near the base and 1-4
papillae on a projection near the distal end (Figs. 88, 132). Southern
Florda ......... .. . . i Pyrgophorus platyrachis Thompson

Spiral sculpturing consisting of fine incised striations; verge with one large
papilla on the right margin near the base, and one or two smaller papillae
on the left margin near the distal end. Genus Hyalopyrgus . .................... 26

Shell elongated conical, rimate or imperforate verge with two papillae and
an apical protrusion on the left margin (Figs. 77, 78,83,84,104). Florida.......
......................................... Hyalopyrgus aequicostatus ( P}lsbry)

Shell ovate, openly umbilicate: verge with onie papilla on the left margin

(Figs. 123,124). Central Florida ................. Hyvalopyrgus brevissimus (Pilsbry)
Shell almost completely uncoiled (Fig. 248). Texas ............... . Genus Orygoceras
Shell coiled . . ..o e e e e e e e 28

Shell relatively ldarge (that of adults to nearly 10 mm in length), subglobose
(Figs. 188, 198, 202). Widely distributed in central United States from
the Great Lakes to Alabama and Arkansas ................. Birgella subglobosa (Say)

Shell smialler (that of adults generally less than 5 mmi in length), globosely

coni¢ to broadly conic and rarely elongately conic, or subglobose, ovate
O tUEDIN Ol . . L i e e e e e e 29

Shell turbiniform, minute (that of adults 1.2-1.4 mm Iong) (Figs. 265,
297). Alabamariver system .. ... .. v iin i .. « .. Stiobia nana Thompson

Shell conie, subglobose or ovate . . . . . e, 30




" FIGS.191-200. Shells of Hydrobiidae (Lithoglyphinae and Nymphophilinae). FIG. 19t. Gil-
lia altilis, FIG. 192. Lepyrium showalteri. FIG. 193. L. showalteri, operculum. FIG, 194,
Somatogyrus aureus. FIG. 195, §. depressus. FIG.196. S. {Walkerilla) coosaensis. F1G. 197.
S. (W} tenax. FIG, 198. Birgella subglobosa. F1G. 199. Cincinnatia cincinngtiensis. FIG,
200. C fraterng. Measurement lines = 1 mm.
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FIGS. 201-210. Verges of hydrobiid snails (Lithoglyphinae and Nymphoephilinae). FIG. 201,
Somatogyrus (Walkerilla) tenax. FIG. 202. Birgelly subglobosa. FIG. 203. Cincinnatia
cincinnatiensis. FIG, 204, C floridana. F1G. 205. C fraterna. FIG. 206. C. helicogyra.
FIG. 207. C mica. FIG. 208. C monroensis. FIG. 209, C parva. FIG. 210. C petrifons.
Measurement lines =1 mm. Figs. 201 and 204-210 are from Thompson (1968); Figs. 202
and 203 are from E.G. Berry (1943).
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apical crest

FIGS. 211-221. Verges of hydrobiid snails (Nymphophilinae). FIG. 211. Cincinnatia pon-
derosa. FIG. 212, C vgnhyningi. FIG. 213, C wekiwage. FYG.214. Marstonia agarhecta.
FIG. 215. M. arga. FIG. 216. M. castor. FIG. 217. M. halcyon. FIG. 218, M. lustrica.
FIG. 219. M. lustrica. FIG. 220. M. ogmorphaphe. FIG. 221. M. pachyta. Measurement
lines =% mm. Figs. 211-218, 220 and 221 are from Thompson (1968, 1969, 1977); Fig. 219
is from E.G. Berry {1943). i
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30(29)

31(30)

32(31)

33(32)

34(33)

35(32)

36(35)

Verge with a relatively simple glandular pattern . .. ... e 31

Verge with glaborate patterns of many glands .. ... . ... .. . ... . .. 39

Shell elongate (conic or ovate); verge with a short terminal penis. Widely
distributed in eastern North America. Genus Marstonia’® ... ... ... v, 32

Shell subglobose; verge with a long, slendtr ﬂagellar pems (Figs. 91,257,
262). Chipola river drainage, Florida™ ...... ... ... Rhapmema dacryon Thompson

Shell minute, that of adults (with four or more whorls) less than 2.7 mm
in length; verge with an elongate apical lobe, penis large and robust .............. 33

Shell larger, that of adults {with 4% or more whorls) 3.5 mm long; verge ,
with a squarish apical lobe, penis short and slender . ... ..... ... ... e .. 35

Shell thin, fragile, transparent, conical, with.an incomplete peristome
across the parietal margin; verge with a single gland on the apical lobe
(Figs. 214, 232). Ocmulgee river system, Georgia ...... Marstornia agarhecta Thompson

Shell th'ick solid, nearly opague, ovate-conical; peristome complete across
the parietal margin; verge with two glands, one near the base and one on
theapicallobe .. ... ... . . . . EER R 34

Shell broadly ovate, 0.70-0.80 times as wide -as high, whorls strongly
shouldered, flattened at the shell periphery, umbilicus wide, suture
descending in lateral profile (Figs. 217, 249). Ogeechee river system,
LT )y T N Marstonia halcyon Thompson

Shell ovately conical, 0.66-0.73 times as wide ds high, whorls rounded,
not strongly shouldered, umbilicus rarrow, suture not descending to the
aperture in lateral profile (Figs. 216, 234). Flint river system, Georgia . . .. .. ...
e e e e e e e e e Marstonia castor Thompson

Sheli thick, solid, nearly opaque, umbilicus closed or narrowly rimate . ... .......... 36

Shell thinner, transparent or translucent, openly umbilicate .. ........ ... ...... .. 37

Shell ovately conical in shape, spire convex in outline, outer lip straight in
lateral profile, sutures shallow, whorls not shouldered; verge with two
small glands on the apical lobe and a small raised gland near the base of’
the verge (F1gs 221,253). Creeks in Limestone County, Alabama ............
............... _ ......_.._.......,.................Marstonrapach}taThompson

Shell nearly conical, spire straight-sided, outer lip strongly curved in lateral
profile, whorls shouldered, suture deep: verge with a single large gland
on the apical lobe (Figs. 215,233). Tennessee River; Alabama .. .............




233"

FIGS. 222-234. Shells of Hydrobiidae (Nymphophilinae). F1G. 222, Cincihnatia helicogvra.
FIG. 223. € mica. FIG. 224, C. parva. FIG. 225. C peracuta. FIG. 226. C petrifons.
FIG. 227. C ponderosa. FIG. 228. C. wekiwge. FIG. 329, Fontelicelld californiensis. FiG.
230. F (Naitricola} robusta. FYG. 231, F. (Microamnicola} micrococeus. F1G. 232. Mar-
stonig agarhecta. F1G. 233. M. arga. F1G. 234, M. castor.- Measurement lines = 1 mni.
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37(35)

38(37)

39(30)

40(39)

41(39)

42(41)

43(42)

44(43)

Shell sutures deep, whorls shodld_ered, outer lip arched slightly forward

in lateral profile (Figs. 220,252). Marion County, Tennessee .. .. ............
N Marstonia ogmaorphaphe Thompson
Shell sutures shallow, whorls not shouldered, outer tip straight in lateral ,

POl e e e 38
Northern in distribution: southern Canada, Maine west to Minnesota and

lowa (Figs. 218,219, 245,246,250,251) .. .............. Marstonia lustrica (Pilsbry)
Southern: Madison County, Alabama (Fig. 247) ........... Marstania olivacea (Pilsbry)
Shell subglobose or broadly ovate, imperforate. Alabama, Florida and .

Georgia. Genus Notogillia ... .. ... . . e e 40
Shell conic or ovate, but if subglobose or broadly ovate then it is umbilicate . .. ... ... 41
Shell subglobose, relatively small (that of adults is 4.0-4.5 mm in length),

periostracum greyish white (Figs. 90, 254). Southcentral Georgia .. ... .... P
................................................ Notogillia sathon Thompson

Sheil broadly ovate, larger (that of adults is 4.5-7.5 mm in length)}, perios-

tracum olivaceous-brown (Figs. 255, 260). Alabama, Florida and Georgia ... ...

....................................... e Notogillia wetherbyi (Dall)
Distribution east of the Continental Divide .. ....... ... ... .. .. . . .. ... . ..... 42
Distribution west of the Continental Divide . .. ... ... i 48

Penis relatively large, spatulate, and having a long narrow gland running
along each margin from the base to near its tip. Georgia and Florida.
Genus Spilochlamys . ... e e e 43

Penis small, slerider, conical . ........ ... ... .. ... e e e e e 45

Shell subglobose, spire depressed (Fig. 259). Tributaries of the Ocmulgee
River, Georgia .. .. ... ... i, Spilochlamys turgida Thompson

Shell solid, thick (Figs. 275,276); apex of the accessory lobe of the verge
without a terminal glandular crest (Fig. 264). St. Johns river drainage, )
Florida ... oo i e s Spitochlamys gravis Tiompson

Shell thin of only moderately thick (Fig. 258); apex of the aceessory lobe
of the verge with an apical glandular crest (Figs. 92,263). Gulf of Mexico
drainage in northcentral Florida ... ... .. e ... Spilochlamys conica Thompson




FIGS. 235-241. Shells of Hydrobiidae (Nymphophilinae). FIG. 235. Cincinngtia augusting
= C. floridana. FIG. 236. C. vankiyningi. FIG. 237. Fontelicella deserta. FIG, 238. F. inter-
media. FIG. 239, F. neomexicana. FIG.240. F. (Natricola) hendersoni. F1G. 241. F, (N.}
idahoensis. Measurement lines = 1 mm. Fig. 235 is from Walker (1906a); Fig. 236 is froni
Vanatta (1934); Figs. 237 and 239-241 are from Pilsbry (1916a); Fig. 238 is from Tryon
(1865i). - | |
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FIGS. 242.248. Shells of Hydrobudae (Nymphophilinae). FIG. 242. Fontelicelln (Natricola)
idatioensis. F1G. 243. F (N.} robusta. F1G. 244, F (Microamnicold) miciococcus. FI1G.
245. Marstonia winklevi mozleyi = M, lustrica, feniale. FIG. 246, M. winkleyi miozleyi = M.
lustrica, male, FIG. 247. M. olivacea. FIG, 248. Orygoceras sp., dorsal and lateral views.
Measurement lires =1 mm. Figs. 242 and 243 are from Pilsbry (1933); Fig. 244 is from
Stearns (1893); Figs. 245 and 246 are from Walker (1925a); Fig. 247 is from Thoinpson
(1977); Fig. 248 is after Taylor (1974).
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FIGS. 249-259. Shells of Hydrobiidae (Nymphophilinae). FIG. 249. Marstonia halcyon.
FIG. 250. M. lustrica. FIG. 251. M. lustrica. FIG. 252. M. ogmorphaphe. FIG. 253. M.
pachyta. FIG. 254. Notogillig sathon. FYG. 255. N. wetherbyi. F1G. 256. Pyrgulopsis
nevadensis. FI1G. 257, Rhapineina dacrvon. FIG. 258, Spilochlamys conica. F1G. 259, §.
turgidd. Measurement lines = 1 mm.
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apical crest

vas deferens

FIGS. 260-269. Verges of hydrobiid sails (Nymphophilinae and Amnicolinae). FIG. 260.
Notogillia wetherbyi, F1G. 261. Pyrgulopsis letsoni. FIG. 262. Rhapinema dacryon. FIG,
263. Spilochlamys conica. FIG. 264. Sp. gravis. FIG. 265. Stiobia nang. FIG. 266, Am-
nicola dalli dalli. F1G. 267. A. dalli johnsoni. F1G.268. A. limosa. F1G. 269. A, rhonibo-
stoma. Measurement linies = 1 mm. Figs. 260, 262-267 and 269 are from Thompson (1968,
1969) and Thompson & McCaleb (1978); Figs. 261 and 268 are from E.G. Berry (1943).
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FIGS. 270-278. Shells of Hydrobiidae (Nymphophilinaé and Amnicolinag). FIG. 270. Pyrgu-
lopsis nevadensis rievadensis. FIG. 271. P. nevadensis nevadensis. FIG. 272. P. nevadersis
rievadertsis. FIG. 273. P. scalariformis. FIG. 274. P. archimedis. FIG.275. Spilochlamys
gravis. FIG, 276. 8. gravis. FIG. 277. Amiicolg aldrichi aldrichi, FIG. 278. A. dalli john-
soni. Measurement lines = | mm. Fig.270 is from Stéarns (1883b); Fig. 271 is from Call &
Pilsbry (1886); Figs. 272 and 274 are from S.8. Berry (1947); Fig. 273 is from Wolf (1869);
Figs. 275,276 and 278 aré from Thompson {1968); Fig. 277 is from Call & Beechier (1886).
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45(42)

46(45)

- 47(46)

48(41)

49(48)

50(48)

51(50)

521

Shell elongately conical. Genus Pyrgulopsis, in part. Widely distributed . ... ... .. L 46
" Shell broadly conical, globosely conical or ovate. Widely distributed (Figs.
189,190,199,200,203-213,222-228,235,236) ............... Genus Cincinnatia’®
Shell umbilicate (Fig. 261). Ontario and Michigan to NewYork ...............
.......... Pyrgulopsis letsoni (Walker)
Shell imperforate. Alabama and Arkansas . ....... ... . . i 47
Whorls flat-sided, periphery angular or carinate (Fig. 273). Alabama ...........

............................................ Pyrgulopsis scalariformis (Wolf)

Whorls rounded, periphery rounded. Arkansas ......... Pyrgulopsis azarkensis Hinkley

Shell elongately conical, whorls wholly or nearly flat-sided, or concave,
usually angulate or carinate. Genus Pyrgulopsis,inpart ........ .. ............. 49

Shell conical, narrowly ovate to globosely conic, whorls rounded, not
angulate or carinate. Genus Fontelicelln .. ... . .. . . . 50

Periphery of body whorl concave (Fig. 274). Upper Klamath Lake, Oregon ... ... .

........................................... Pyrgulopsis archimed_is S.S. Berry
Periphery of body whoil flat-sided (Figs. 256,270-272). Pyramid and

Walker’s lakes, Nevada R I Pyrgulopsis nevadensis (Stearns)
Shell coitical or narrowly ovate . ........ . . .. . e 51

Shell globosely conic, minute (that of adults is less than 2 mm in length)
(Figs. 231, 244). Subgenus Microammnicola. California and Nevada ... ..., e
................. Fontelicella (Microamnicola) micrococeus Pilsbry (in Stearns) 1893

Shell relatively small (that of adults is 5 mm or less inlength); the terminal
lobe of the verge is usually a little longer than the penis (Figs. 229, 237-239).
California, Idaho, New Mexico,Otegonand Utah . ... ... .. Subgenus Fontelicell s.5.71
Shelil relatively large (that of adults is up to 8 mm in length); terminal lobe
of the verge is about twice as long as thé penis (Figs. 230, 240-243). Idaho, 3
Oregon and Wyoming . . . . ... e Subgenus Natricola’!

‘Males with three-ducted verges (Fig. 82¢). Subfamily Fontigentinae (Figs.
283,310-315,319). Widely distributed in eastern North America ... Genus Fontigens’!




FIGS. 279.283. Verges of hydrobiid snails (Amnicolinae and Fontigentinae). F1G. 279. Am-
nicola (Lyogyrus) grana. FIG. 280. A. (L.) pupoidea. FIG. 281, A. (L.} retromargo. FIG.
282. A (L.} walkeri. FIG. 283. Fontigens nickliniana. Measurement lines =1 mm. Figs.
279-281 are from Thompson (1968). Figs. 282 and 283 are from E.G. Berry (1943).

FIGS. 284.287. Shells of Hydrobiidae (Amnicolinae). FIG. 284, Amnicola dalli johnsoni.
FIG. 285. A. cora. FIG. 286. A. limosa. F1G. 287. A. decisd. Measurement lines =1 mm.
Fig. 284 is from Thompson (1968); Fig. 285 is from Hubricht (1979); Figs. 286 and 287 are
from Haldeman (1845),
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294 ' %

" FIGS. 288-296, Shells of Hydrobiidae (Amnicolinae). FIG. 288. Amnicola pallida = A. li-
mosa. FIG. 289. A. porata = A. limosa. FIG. 290. A. porata = A. liniosa. FIG. 291, A,
stygia. FIG. 292. A. (Lyogyrus) greggi. FI1G. 293. A. (L.} pilsbryi. FI1G.294. A. (L.) pils-
bivi. FI1G. 295, A. (L.} pilsbryi. FIG. 296, A. (L.) pilsbrvi. Measurement linés = 1 mm.
Figs. 288 and 289 are from Haldeman (1845); Fig. 291 is from Hubricht (1971); Fig. 292 is
from Pilshty (1935a); Figs. 293 and 294 are frora Walker (1906a).

112




FIGS. 297-308, Shells of Hydrobiidae (Nymphophilinae and Amnicolinae). FIG. 297, Stiobia
nand. F1G. 298. Amnicola dalli dalli. F1G. 299. A. limosa limosa. FI1G. 300. A. rhombo-
stoma. FIG. 301. A. (Lyogyrus) browni, FI1G.302. A. (L.} grana. F1G.303. A. (L.) greggi,
FIG. 304. A. (L.) pilsbryi. FIG.305. A. (L.} pupoidea. F1G.306. A.(L.) retromiargo. FIG.
307. A. (L.} valkeri. FIG. 308, Hauffenia micra. Méasurenient lines = 1 mm.
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FIGS. 309-318. Shells of Hydrobiidae (Nymphophilinae¢ and Amnicolinae). FIG. 309. Amni-
cola (Lyogyrus} walkeri. FIG. 310. Fontigens turritella. F1G. 311. F. holsingeri. FIG. 312.
F. orolibas. FIG. 313. F, orolibas. FIG. 314, F tartarea. F1G.315. F ¢rvptica. FIG. 316,
Horatia nugax. ¥I1G. 317. “Cochliopa’ texana. FIG. 318. “Paludestring’ bottimeri. Mea-
surement lines = % mm. Fig. 309 is from Walker (1906a); Figs. 310-315 are from or after
Hubricht (1957, 1963b, 1976) Fig. 316 is after Pilsbry & Ferriss (1906); F1g 317 is from
Pilsbry (1935a); Fig. 318 is from Walker (1925a).
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53(52) Shell ovate or turbinate to globosely conic. Widely distributed. Genus
ABECOIE e e e 54

Shell discoidal or subdiscoidal. Texas (? also Alabama) . ... ... oo n.. 55

54(53) Nuclear whorl of shell relatively large (0.38-0.48 mm in diameter); mantle
heavily mottled with black; penis and flagellum relatively stout (Figs. 93,
266-269, 277, 278,284-291,298-300). Widely distributed in ¢astern
North Amernica ... . e e e Subgenus Amunicola s.5.72
Nuclear whorl of shell small (0.29-0.36 mm in diameter); mantle diffusely
shaded with pigment; penis and flagellum-relatively slender and elongate
{Figs. 94, 279-282, 292-296, 301-309). Widely distributed in North

AMEHCA © ..o\t i ... . Subgenus LyogyrusT?

55(53) Shell discoidal, spire hardly raised above the body whorl (Fig,. 308). Texas.......
........................................ Hauffenia micra (Pilsbry & Ferriss)’?

Shell subdiscoidal, spire noticeably raised above the body whorl (Fig. 316).
Texas ... .. I Horatia nugax (Pilsbry & Ferriss)??

FAMILY POMATIOPSIDAE

The Pomatiopsidae are represented in North America by six species, three in the east and threée in
California. Their general appearance is that of a hydrobioid, and in the past they frequently have
been included in the Hydrobiidae as a subfamily (see Davis, 1967, for a review of familial classifica-
tion). For the most recent diagnoses of the families Pomatiopsidae and Hydrobiidae’ see Davis
(1979).

Because of their obvious close systematic relationship to the medlcaI}y 1mp0rtant Oriental genus
Orncomelania, North American Pomatiopsis, especially £ cincinnatiensis (Lea) and P. lapidaria (Say)
have received considerable attention.

The genius Pomatiopsis comprises a group of amphibious species which inhabit river banks or
moist areas near streams. In coritrast, the hydrobiids live i# the water of springs, streams, pools and
lakes. .

Identification Key for the Pomatiopsidae

| N |
1 Easternin distribution .. .... ... ...t e e 2

Restricted to California . ... .. e e e e 4
2(1)  Shell elongate, with relatively flattened whorls and oval aperture ............ A 3

Shell more depressed, broadly conical, with rounded whorls and aperture
(Fig. 323). Tennessee and southwestern Virginia to southern Michigan.
Hinoisand lowa ... ..o oo it e i c e as Pomatiopsis cincinnatiensis (Lea)




331 3320

FIGS. 319-332. Shells of Hydrobiidae (Figs. 319, 320), Pomatiopsidae (Figs. 321-325),
Thiaridae (Figs. 326, 327) and Pleuroceridae (Figs. 328-332). FIG. 319. Fontigens nicklini-
ana. FIG. 320. ‘Bvthinella” hemphilli. FI1G. 321, Pomatiopsis binneyi. FIG. 322, P. cali-
fornica, FIG, 323, P cincinnatiensis. FIG.324. P hinkieyi. F1G.325. P. lgpidaria. FIG,
326. Thiara granifera. FI1G. 327. Melanoides tuberculata. FI1G. 328. Elimia boykinigna boy-
kiniana. FI1G.329. E. boykiniana viennaensis. FIG.330. E. clenchi. FIG. 331. E. carinifera.
FIG. 332, E. arachnoidea arachnoidea. Measurement lines =1 mm or are divided into milli-

meters.
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3(2) Spire more acute, body whorl proportionately smaller, aperture broadly
oval, umbilicus wider, more open {(Fig. 325). Widely distributed i the
castern United States, with occasional occurrences west to northern Texas
and NewMexico .. ... ... .. i Pomiatiopsis lapidaria (Say)

Spire more obtuse, body whorl proportionately larger, aperture narrowly
oval, umbilicus nearly closed (Fig. 324). Found in several localities in
Alabama, South Carolina and Tennessee ............. Pomatiopsis hinkleyi Pilsbry20

4(1)  Shell quite small, that of adults with four to five whorls about 3 mm in
length, light horn in color, imperforate (Fig. 321). Marin County, California. .. ..
................................................ Pomatiopsis binneyi Tryon

Shell larger, that of adults more than 4 mm in length, brownish-olive or
chestnut brown in CoOlor ... ... o e e 5

5(4) Shell chestnut brown in color (Fig. 322). San Franciscoarea. .. ..............
............................................. Pomatiopsis californica Pilsbry

Shell brownish-olive in color. Northeastern California . . . L . . Pomatiopsis chacei Pilsbry

FAMILY THIARIDAE

The Thiaridae and the Pleuroceridae contain various genera with very similar shells, and because
of this they were long considered to all belorig to one and the same famiily, traditionally called the
Melaniidae. The latter name is based on the genus Melanig Lamarck 1799, a synonym of Thiard
Roding 1798. Morrison (1954) used biological characters to separate the various melanoid/cerithi-
oid families, and separated the Thiaridae and the Pleuroceridae as follows:

Thiaridae: Reproduction parthenogenetic, without males; brood pouch not uterine, but
adventitious (subhaemocoelic} in the neck region, with opening on right side of
neck. )

Pleuroceridae: Reproduction dioecious, with males present; females with egg-laying sinus
on right side of foot; lays numerous eggs of small size.

A feature distinguishing Thigra and Melanoides from the pleurocerids is their mantle edge, which
it the thiarids has a number of fleshy protuberances or papillae. The mantle edge of the Pleuroceris
dae is simooth.

Identification Key for the Thiaridae

1 Shells with rounded whorls which are sculptured with spiral threads and
grooves, and transverse lines which commonly develop into low costae;
this type of sculpture sometimes produces a reticulate or nodular pattern
where the spiral and transversé elements intersect (Fig, 327). Florida,
Texasand Arizona ............. e e i . Melanoides tuberculata (Muller)




Shell with flattened whorls, especially those of the spire; sculpturing of
spiral rows of beads and nodules which are generally aligried in transverse
rows (Fig. 326). Floridaand Texas .................... Thigra granifera (I.amarck)

FAMILY PLEUROCERIDAE

The Pleuroceridae are widely distributed, occéurring 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 gredtest development. Morrison (1954) has characterized the family as being dioecious,
with the females having an egg-laying sinus on the right side of the foot. The types of eggs vary be-
tween some of the species, and attempts have been made to use egg-mass characteristics in generic
taxonomy (see Dazo, 1965, for review). Unfortunately, egg-mass characters have been described for
very few species. The generic groups traditionally have been distinguished on shell characters, and
the classification of these groups as based on shells is not entirely satisfactory. Nevertheless, shell
characters are useful in recognizing the genera and are essential for species identification.

As presented in this manual, the Pleuroceridae comprise seven nominal generic groups, several of
which have subgroups. Many of the species within these groups exhibit considerable variation in
shell characters, and in some cases this variation seems to be clinal. In other cases it may be ecologi-
cal. fo is the only genus in which geographic variation has been carefully investigated, in a remark-
able study by C.C. Adams (1915), which did much to clarify systematics within the genus.

The shells of pleurocerids are thick and solid and vary in shape from elongately conical to sub-
globose. The aperture is frequently entire and in many species it is canaliculated anteriorly. The
operculum is paucispiral and corneous. ' '

Identification Key for the Pleuroceridae

1 Shell large, fusiform, periphery of whorls angulated or inflated, periphery
commonly with elongated spines (although some forms are smooth);
anterior end or “base” of aperture proloriged into a lorig canal (Figs. 429,
430,461-465). Tennessee River and several of its main tributaries in N
western Virginia and eastern Tennessee ................... . ... To fluviglis (Say)?0

Sheli large to small, conical to subglobose™, surface sooth or sculptured,
with or without short spines, niodules, lirae, caririd and costaé; anterior
¢nd or “base” of aperture without a long canal (a short canal niay be
present or the canal may be absent altogether) ... ... ... ... ... .. ..c.veiu.en 2

2(1)  Terminal whorl with a posterior slit alo% the sutural juncture. Coosa

Rivet, Alabama. Genus Gyroroma®® 2% .. ..., . ... R |

Terminal whorl without 4 posterior slit along the sutural juncture . ................ 8

*Shell shape refers to undecollated shells.
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3(2)

4(3)

5(3)

L 6(5)

7(6)

9(8)

Shell sculptured with numerous and closely spaced lirae, nine or more on
the body whorls of adults . . ... . e e e 4

Shell relatively smooth or sculptured with eight or less lirae on the b‘ody
whorls of adults ... . e e 5

Lirae fine and numerous, 20 or more on the body whorl; color bands 8-10
(Fig. 441). Coosa River in Shelby and Talladega counties, Alabama ., .. .. ... ..

Lirae coarser and less numerous, 9-12 on the body whorl; color bands
seven or less (Figs. 444, 445). Coosa River, from Fort William Shoals to
Wetumpka, Alabama . ......... ... ... ... .. .. ..., Gyrotoma pumilum (Lea)

Spire with a single, very accentuated lira (sometimes a second lower lira is

present) on the spire whorls, giving the shell a pagoda-like appearance

(Figs. 442, 443). Coosa River, from The Bar to Wetumpka, Alabama .. ........
Gyrotoma pagodum (Lea)

.................................................

Whorls flattened, taperin'g and lumpy, giving the shell a pyramidal shape
{Fig. 446). Coosa River in Shelby and St. Clair counties, Alabama .. ..........
Gyroroma pyramidatum Shuttleworth

Whotls not both flattened and tapering, orif so,notlumpy .. .. .................. 7

Small, decollated adult shells rarely over 16 mm long; sttural fissure very
shallow (Fig. 447). Coosa River in Coosa and Shelby counties, Alabama . ..., .. _
.................................................. Gyrotoma walkeri Smith
Larger, decollated adult shells usually more than 20 mm long; sutural fissure
moderate to deep, not exceedinigly shallow (Figs. 431-440), Coosa River
in Chilton, Coosa, Elmore, Shelby, St. Clair and Talladegd counties,
Alabama . ... i Gyrotoma excisum (Lea)

Lateral radular teeth with broad, bluntly rounded or cleaver-like median
cusps; shell medium to small, subg}obose globosely or broadly coni¢, or
ovate. Genus LeploXis .. ... oo i i e i e 9

Lateral radular teeth with narrow, pointed, spade-shaped or triangular
median cusps; shell large to small, generally elongately or narfowly conig, _
but several species are broadly conic, ovate or cylindrical ......... . ... ... ... .. 34

Shell with an elongated orshort spiré, body whorl generally tapering aind
usually without prominent surface sculpture, although several species have
spiral striag, carinae or small shoulder nodules: aperture broadly ovate, its
anterior end nearly alwaysrounded ... .. ....... ... ... . ... ... e r e 10




Shell with a very short spire and a nearly cylindrical body whorl with
relatively large bumps or nodules on the shoulders; aperture pyriform,
its anterior end pointed (Figs. 501, 502). Tennessee River and tributaries
in Alabama and Tennessee. Subgenus Athearnia .. ...... ... . . .,
.................................... Leptoxis (Athearnia) crassa (Haldeman)34

10(9)  Shell generally thick and solid. Ohio and Alabama river drainages. Sub-
genus Leproxis s.8.30 T8 11

Shell commonly relatively thin. Chio river and Atlantic drainages and
White River, Arkansas. Subgenus Mudalia’® ... . .. .. ... ... 28
| 1_( 1(0) Ohio river drainage, including the Tennessee, Cumberland, Duck and Elk

FIVET Qrainages . ..o e e e e 12

Alabama riverdrainage .. ................. e P, 13

12¢11) Base of adult shell without an umbilicus (Figs. 478-482). Cumberland, Duck, .
Ohic and Tennessee rivers and some of their drainages . . . ... ... Leptoxis praerosa (Say)

Base of adult shell with an umbilicus (Fig. 528). Elk, Red and Stone’s

rivers, Tennessee, and in Ringgold Creek of the Cumberland River . ... ... ... ..
Leptoxis umbilicata (Wetherby)

13(11) Species inhabiting the Alabama River proper and very short distances up
the Cahaba or Coosa rivers from their mouths . ....... ... ... ... ... .. .... 14

Species confined to tributaries of the Alabama River . .......... ... ....... e 15

14(13) Operculum ovate, loosely paucispiral (Fig. 476). Alabama and Codsa

rivers, Alabamad . . . ... .. e Leptoxis picta (Conrad)
Operculum elongate, tightly paucispiral (Figs. 484 486), Alabama and

Cahaba rivers and the Coosa River and tributaries . ... ... Leptoxis taemara (Conrad)?®

15(13) Species confined to the Coosa River and its tributaries . ..., ... ... .. ........... 16

Species canfined to the Cahaba arid Black Warrior rivers and their tributaries ... .. .. 25

16(15) Shell strongly lirate .. .... e e e D e 17

Shell smooth to spirally striaté or weakly hirate, but not strongly lirate .. ........... 19

17(¢16) Carinae may be well developed but not highly acceéntuated (Figs. 484-486).
Alabama and Cahaba rivers and the Coosa River and tributaries. .. ...........
A A Leptomstauemarrar(Conrad)76




18(17)

- 19(16)

20(19)

21(20)

23(20)

24(19)

25(15)

Carinae high, accentuated . ... .. . e e e e 18

Shell relatively large (that of adults 15-22 mm in length), épire rather
depressed, body whorl and aperture wide (Fig. 483). Coosa River,

Alabama ... ... e e Leptoxis showalteri (Lea)
Shell relatively small (that of adults 10-13 mm in length), high-spired, body _
~ whorl and aperture narrow. Coosa River, Alabama . ......... Leptoxis lirata (Smith)33
Shell relatively large (that of adults more than 13 mminlength) .................. 20
Shell relatively small (that of adults less than 12 mminlength) ... ... ... ....... 24
Margin of operculum relatively smooth, without regular serrations .............. .21

Margin of operculum serrated regularly either on the right or at the anterior

it o 1= T R 23
Operculum tightly paucispiral (Figs. 484 .486). Alabama and Cahaba rivers

and the Coosa River and tributaries .................. Leptoxis taeniata (Conrad)’®
Operculum loosely paucispiral . ... ... . . . e e 22

Shell surface with widely spaced spiral striae (incised lines). Coosa River in
Alabama and Georgla and in Terrapin Creek, Cherokee County, Aldbama ... ...

Leptoxasformosa(Lea)”
Stell surface smooth (Fig. 468). Coosa River, Alabama....... Leptoxis clipeata (Smith)
Right margin of operculum sérrated regularly, anteriot or “basal” margin ‘

smooth (Figs. 471,472). Coosa River, Alabama ............ Leéptoxis foremari (Lea)
Right margin of eperculum smooth, anterior or “‘basal” margin serrated

regularty (Fig. 473). Coosa River, Alabaria .......c....... Leptoxis ligata (Anthony)
Shelis of adults 8 mm or less in length, with a noticeable spire (Fig. 487), |

" Coosa Rjver, Alabama .........................u.c....... Leproxis virtata (1.ea)
Sheils of adults 10 mri or more in length spire greatiy depressed (Flg 475).

Coosa River, Alabama . ........ . ... .. .. .. . iiiven.. Leptoxis occultata (Smith)
Species confined to the Cahaba River .. ...... ... . . i iiiiiein i cuns 26
Speciés confined to the Black Warrior River . . . ... ... . i, 27
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26(25)

27(25)

28(10)

29(28)

30(28)

31(30)

3231

33(32)

Shell with depressed spire and subglobose body whorl (Fiés. 456,457).
Cahaba River, Alabama, and tributaries ... .............. Leptoxis ampla (Anthony)

Shell with elevated spire and elongated body whorl (Figs. 469,470). Cahaba
River and Buck Creck, Afabama . .. ................. Leptoxis compacta (Anthony)

Shell ovate, relatively large (that of adults more than 13 mm in length) (Fig.

477). Black Warrior River and Valley Creek, Alabama ....... Leptoxzs plicata (Conrad)
Shell broadly conic, relatively small (that of adults less than 13 mm in length)

(Fig, 474). Black Warrior River, Alabama ... ........... Leptoxis melanoides (Corirad)
In streams of the Atlanticdrainage . . . ... ... ... . i e 29
In streams of the Miséissippi riverdrainage . ... ... e e 30

Shell of adults medium, 13 or more mmi in length, commonly with one or

several carinae (Figs. 489-492). New York to North Carolina . ...............

................................ Leptoxis (Mudalia) carinata carinata (Bruguiére)
Shells of adults small, about 10 mm in length, elongately conic, without

carinae (Fig. 493). Hot Springs, Bath County, Virginia . . . ............... ...
Leproxis {Mudalia) carinata nickliniata (Lea)

In streams of the Ohio river drainage . ...... R 31

In the White River, Arkansas, and its North Fork, in Missouri; shell typi-
cally covered with thick whitish calcium deposits (Fig. 488) ... .. ............
Leptoxis (Mudalia) arkansensxs (Hinkley)

.....................................

Shelt small (that of adults 8 mm or less in length), periphery with a single
angulation or carina (Fig. 495) Tennessee River at Muscle Shoals,
Alabama . . .. v i i e Leptaoxis {Mudalia) minor (Hmkley}

Shell medium in size (that of adults 10 mm or more in length}, perlphery _
smooth or with oné, two or three angulations of caringe ............. e e 32

Shell relatively large (that of adults 15 mm or inore in length), high-spired,
ovately conic, nearly always without cqlor bands and carinae (Fig. 494). _
Kariawha River and tributaries, West Virginia . . . .. Leptoxis (Mudalia) dilatata (Conrad)

Shell smaller (that of adults 10-13 mm in length), ovately or globosely
conic to subglobose, with or without color bands and carinae ... ... e 33

Shell subglobose, generally with one to several carinae, uswally without
color bands (Figs, 496,497). Ohio River in western Ohio and northern
Kentucky and tributaries . ..... ... cu.s Lépto_xt's (Mudalia) trilineata (Say)




34(8)

35(34)

36(34)

.37(36)

Shell subglobose, without carinae, with spiral color bands (Figs. 498-500). _
Upper Tennessee River and tributaries ... ........... Leptoxis (Mudalia) virgata (Lea)

Shell medium {except for one large species, Lithasia lima), elongately conic,
subglobose, ovate, or cylindrical, surface of most species sculptured with
obtuse spines or prominent nodules (one species is smooth and several
nodulate species have smooth forms); columellar margin of the aperture
thickened, meeting the anterior or “basal” lip with a channel or strong
angle (except for L. obovata and L. geniculata pinguis®3 ), a calloused
thickening usually occurs on the parietal wall at the posterior end of the
aperture. Genus Lithasia ... ... . e 35

Shell large to small, narrowly or elongately conic, or ¢ylindrical; surface
smooth, carinate, lirate, costate, or occasionally 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 parietal wall
without @ thickening . ... . i i i e e e 36

The most prominent spiral row of nodules or tubercles is along the shoulder

of the whorls (Figs. 503-513). Ohio and Tennessee rivers and their tribu-

L = S Subgenus Lithasia s.5.78
The most preminent spiral row of nodules, tubercles or spines is along or

near the median periphery of the whorls (Figs. 514-520). Ohio and

Tennessee rivers and their tributaries, Black and Spring rivers, Arkansas;

Big Black River, Mississippi - ... .. ... v, ... .. Subgenus Angitrema’®

Anterior or “basal” end of aperture prolonged into a short canal, prodiicing
an auger-shaped base to the shell (Figs. 521-527; 529-563). Mississippi
river and Great Lakes dtainages, and through thie Erie Canal into the basin N
of the Hudson RiVer ... oo ir et e e e Genus Pleurocera’®

Anterior or “basal” end of aperture not channeled or augershapéd .. .............. 37

Eastern in distribution, east of the Continental Divide, occurring in drainages
of the Mississippi River, the Gulf of Mexico, the Atlantic slope, the Great :
Lakes-St. Lawrence Rjver or Hudson Bay (Figs. 323-428,458-460) . . ... Genus Elimia’8
Western in distribution, west of the Continental Divide, occurring in the
drainages of the Great Basin or the Pacific slope (Figs. 448-455, 466, _
ABT) e Genus Juga'®
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FIGS. 333-344, Shells of Pleuroceridae. F1G. 333, Elimid arachnoides spinella, F1G. 334,
E. capillaris. FIG, 335. E. catenaria cateriarie. F1G.336. E. catenaria dislocata. F1G. 337,
E. catenaria postelli. FI1G. 338, E. catenarig vanhyningiana. FIG. 339, E. comalensis comar
lenisis. FIG. 340. E. crenatella, F1G.341. E. edgariona. FIG.342. E. impressa. F1G. 343,
E. perstriatq décampi. FIG. 344. E. strigtuld. Measurement lines are divided into millimeters.
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FIGS. 345-354. Shells of Pleuroceridae. FIG. 345, Elimia bellacrenata. FIG. 346. E.
ucheensis, FIG.347. E. brevis. FIG, 348. E. brevis. FIG. 349. E. cqtenaria dislocata. FIG.
35Q. E. comalensis fontinalis. FIG. 351, E. fusiformis. FIG.352. E. fusiformis. F1G. 353,
E. nassula. FIG. 354, E. pupaeformis. Méasurement 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 is from Pilsbry & Ferriss (1906).
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F1GS. 355-367. Shelis of Pleuroceridae. FIG. 335, Elimia strigosa. T1G. 356. E, teres.
FIG. 357, F. troostiana. F1G. 358, E. curvicostara. FI1G. 359. E. dickinsoni. FI1G. 360. E.
annettae. FIG. 36}, E. gerhardti. F1G. 362, E. murrayensis = E. gerhardti. F1G. 363, E.
hartmanigna. FIG. 364, E. clausa. FIG. 365. E. hvdei. FIG. 366. E. laqueata laqueata.
F1G. 367. E. laqueara lagqueata. Measurement lines are divided into millimeters.
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FIGS. 368-378. Shells of Pleuroceridae. ¥FIG. 368, Eliniig porrecta. VIG, 369, F. rubellq =
TE porrecta. Y1G, 370, E. ebenum ebenum. YG. 371, B cahawbensis cahawhensis. FIG.
372, E flava. FI1G. 373, F. gerhardti. F1G. 374, E. macglanierigna. ViG, 375, F. pygmaea.
FIG. 376. E. alabamensis. VIG. 377, E alabamensis. F1G. 378, E, haysiana. Measurement
lines are divided into millimeters. Figs. 368-373. 376 and 378 are from Tryon {1865-66);
Figs. 374, 375 and 377 are from Goodrich {1936).
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FIGS, 379-390. Shells of Pleuroceridae, FIG. 379, Elimifa havsiana. F1G. 380, £ pupaides.
F1G. 38E. £ pupoidea. FIG. 382, F laqueata castanea. UG, 383, I paupereuda. FIG.
384, kK. lvescens haldemant. . FIG. 385, F. pilshrpi. VIG. 386, E. showalteri. VIG. 387, |,
varigta. F1G. 388, £ aterina. FIG. 389, £ bullula. VIG. 390, F. bullula. Measurenent
lines are divided into millimeters. Figs. 379, 380, 382-384, 386-389 are fram Tryon (1865
66, 1873b). Figs. 381, 385 and 390 are from Goodrich {1936).
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FIGS. 391-402. Shells of Pleuraceridae. FIG. 391, Flimg mutara = . laqueata kqueata.
FIG. 392, E laqueara costwdata. F1G, 393, F. livescens livescens. FI1G. 394, X murabilis
mutghifis, FIG, 395. F, raitigna. FI1G. 396, F helhidg. V1G. 397, . chiltonensis. FIG.

398, E. cviindracea. YFIG. 399, F. gibbera. FIG. 400, K lachrvma. FIG. 401, F lgera.
FiG. 402, E. ofivula. Measurement lines are divided into millimeters.
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FIGS. 303-414. Shells of Pleurocenidae. VY, 403, Elinug clavaeformis. F1G. 404, F. acuto-
caringie = T F, clavacformis. FUG 405 8 gewiocdrinata = T cavaeforerds. PG 8060 F
simpiex, VFIG.A07. F caelgturg caclatura, VG 208, £ caelatura excelfens. VIG. 409, 1
caclatury georsiang. FIG, 310, F cgelatura Tureocelle. FHG. Y1, B cadlatura stearswr.
FIG. 312 F oproximg. FLG. 413 F oviewiricw FLG 4140 8 clare. Maasurement bineg are
divided o milluneters,
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FIGS 4154250 Shefls of Pleurocendae. FIG 4105 Ll caelatura iifuscata. VG, 416, &
caelaiurg stegrevgny. FRGOAYT R Branins VWG 3 B ponesi. VG 4190 B vanuyeni-
arg. VI 4200 k8 vgeexemiang. TG 428 8 wauvemigna. VIG. 422 E vanuxenians.
FIG 423 Foosvmemetrieg. VG424 1 sommetries VG 42350 B senunerrica. Measure-
ment hrgs are divided imo midlimeters. Pigs. 415,477 319, 4232425 are Mrom Tevon (1865
66, 1873b). Fig. 416 s from Call (1886¢); Figs. 418 and 420-422 are from Goodeick (19360,
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FIGS. 426-434. Shells of Pleusoceridae. FIG. 426, Elania amipla. F1G. 427 1. porosiensiy
potosiensis. FIGo A28 1 ingerrupra. VIG. 4290 Jo fhovialis. VG, 430, 1 fluviahis fonn
angitremoides. VIG. 431, Gvrotoma exeisun:, apertural and right lateral views. F1G. 432 ¢

excisunr. FIG. 433, G excisum. operculum. FIG 434, L exeisyn, right fateral view of the
stiell ine Fig. 432, Measuremient lnes = 1 nun or are divided into suillimeters.

132



FIGS, 435-440. Shells of Pleuroceridae, apertural and right lateral views, FIG.435. Gyrotoma
alabamensis = 1G. excisum. F1G, 436, G, armiplum =G, excisum, FIG. 437, G, cariniferum
= 7G. excisum: FIG, 438, G. incisum =?G. excisum. FIG. 439, G. laciniatum =7 G, exci:
surit, FIG. 440, G. spillmani = 1G. excisim, Measurement lines are divided into millimeters.
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FIGS, 441-446, Shells of Pleurocéridae, apertural dnd right lateral views, FIG. 441, Gyro-
toma lewisi, FIG.442. G, pagodum. FIG. 443, G. pagodum. F1G. 444, G. pumilum. FIG.
445, G. hendersoni = ?G. pumilum. FIG, 446. G. pyramidatiuni, Measurement lines are di-
vided into millimeters,
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FIGS. 447-457,. Shells of Pleuroceridaé. FIG. 447, Gyroroing walkeri, apertural and right -
lateral views. FIG. 448, Juga plicifera. F1G. 449, J silicula. F1G,45Q, 4, (Calibgsis) acutl-
filosa. FIG. 451, J (C.Joceata. FI1G. 452. [ (Oreobasis) bulbosa. F1G. 453. [ (Q.) nigrind.
FIG. 454, J hemphilli hemphilli. FYG. 455, J hemphilli dallesensis. F1G, 456, Leptoxis
ampla. FIG.457. L. ampla, Measuremerit fines are divided into rillimeters.
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FIGS. 458-467. Shells of Pleuroceridae. FIG, 458, Elimia potosiensis ozarkensis. FIG. 459,
E. potosiensis plebius, F1G. 460, E. pofosiensis plebius. FIG.461. o fluvialis form turritd.
FIG. 462, L fluvialis form verriccosa. FIG, 463, I fluvialis form recta. FI1G. 464, I fluvialis
form brevis. FIG. 465, L fluvialis form spinosa. FIG. 466, Juga (Qreobasis) interioris. FIG.
467. J (0.) laurae, Measiizestiént linés are divided into millimeters, Fig. 458 is from Call
(1886b)Y; Figs, 459-465 are from Tryon (1873b); Figs. 466 and 467 are from Goodrich

(19443).
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FIGS. 468-477, Shells of Pleuroceridae. FIG, 468, Leproxis clipeata. F1G, 469, L. coni-
pacta. FIG. 470, L. compacta. F1G. 471, L. foremnani. FIG, 472, L. downiéi = L. fore-
mani, F1G.473, L. ligata, FIG.474, L. melanoides, FIG,475. L. occultata. FI1G. 476, L.
picta. FIG. 477, L. plicata, Measutement lities = 1 mm of are divided into millimeters,
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FIGS. 478-487. Shells of Pleuroceridae. FIG. 478. Leptoxis pracrosa. FIG.479. L. prae-
rosa. FIG.480. L. subglobosa = L. praerosa. FI1G. 481, L. gibbosa = L. praerosa. FIG. 482.
L. tintingbulum = L. pracrosa. FIG. 483. L. showadlteri. FIG, 484, L, coosaensis = L. taeni-
ata. FIG. 485, L. brevispira = L. taeniatg. FI1G. 486. [. tuentate. FIG. 487, L. vittata.
Measurement lines = 1 num or are divided into millimeters.
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FIGS. 488-497, Shells of Pleuroceridae. FIG. 488. Leptoxis {Mudalia] arkansensis. FIG.
489. L. (M.) carinatg carinata. FIG. 490. L. {M.) carinata cariraty, FIG. 491, L, {M.) cari-
natq carinata. FIG. 492, L. (M) corpulenta = L. (M.) carinate. F1G.493. L. (M.) carinata
nickliniata. FIG. 494, 1, (M. ) dilatata, F1G.495. L. (M.) minor. FIG. 496, L. M. } tritine-
atg. F1G.497. L. {M.) trilineata. Measurement lines = 1 mm or are divided into millimeters.
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FIGS. 498-506. Shells of Pleuroceridaé, FIG, 498, Leptoxis (Mudalia) virgata. F1G, 499,
Leé. (M.} virgata. F1G. 500. Le. (M.) virgata. F1G. 501, Le. [Athearnia) crassa crassa. F1G.
502. Le. (A.] crassa anthonyi, FIG. 503, Lithasia geniculata geniculata. FIG. 504, Li geni
culata geniculatd. F1G. 505. Li geniculata fuliginose. FIG. 506. Li géniculata pingiis,
Measirement lines = 1 mm or are divided into millimeters.
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FIGS. 507-516, Shells of Picuroceridae. FIG, 507, Lithasia obovata. FIG. 508, L. obovaia
form depygis. FIG. 509, L. obovata form pennsylvgnica. FIG, 510, L. obovata form sor-
- dida. FYG. 511, L, salebrosa salebrosa. FiG. 512, L. salebrosa florentiagna. FIG.513. L.
salebrosa subglobosa. FIG. 514. L. (Angitrema) armigera, FIG, 515, L, (A} curta. FIG.
516. L. {A.}dutioniana, Measurement lings arg divided into miltiméters,
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FIGS. 517-527. Shells of Pleuroceridae, FIG, 517, Lithasia {Angitrema) jayand. FIG.518.
L. {A.) lima. FI1G. 519. L. (A.)lima form. FIG, 520. L. (4.} verrucosa. F1G. 521, Pleuro-
cerq ucuta acuta; F1G. 522, P acuta lewisi, FIG. 523, P alveare, FIG. 524. P striatym =
P, canaliculatun alabamense. FIG, 525, P canaliculatum filum. FIG, 526. P conaliculatum
undulgtum. FIG, 527 B canaliculatum indillatum, Méasuremient lnes are divided into mil-
limeters, : .
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FIGS, 528-537. Shells of Pleuroceridae, FIG. 528, Leptoxis uinbilicatd. FIG.529. Pleuro-
cera alveare. FIG. 530. F. cavialiculatum éxcurgium, FIG. 531. P cangliculatum filum, ¥I1G.
532. P. canaliculatum moriforme. FIG. 533. B canaliculatum undulatum. FIG. 534, P por-
derosum = F. canaliculatum undulatum. FIG. 535, P. moniliferum = P. nobile nodosa.- FIG.
536, P parvum, FIG. 537, B modestum = P parvign. Measurement lines are divided into
millimetérs, Figs. 529-537 are {from Tryon (1865-66)
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FIGS. 538-549. Shells of Pleutaceridae. FIG. 538. Pleurocerq gradatum. FIG. 539, P. pos
telli, FIG. 540. P pyrenellum. FIG, 541, B planogynim = P. pyrenellum. FIG, 542, P,
unciale unciale. FIG, 543. B esterbrooki = P. unciale., F1G. 544, P gnnuliferum. FIG. 545,
P foremani. F1G. 546. P prasinatum. FIG. 547. P prasingtumi. F1G. 548. P showalteri.
FIG. 549. P vestifum. Medsurement lines are divided into millimeters. Figs. $38-549 are
from Tryon (1865-66);
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FIGS. 550-561. Shells of Pleuroceridae, FIG. 5350. Pleurocerq nobile nobile, Fi1G. 551, P
brumbyi. F1G. 552, P curriérianiom. F1G, 553. B, pyrenellum. F1G. 554. P srochiformis,
FIG. 555. P uncidle uncigle. F1G. 556. P viridulum. F1G.557. P uheigle hastarum. -FIG,
558. P. annuliferum. FI1G. 559. P, vestitum. F1G. 560. F. (Strephobasis) corpulentum. FI1G.
561. P (8.) curtum enrtum. Measurgment lines are divided into millimeters.
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FIGS. 562572, Shells of Pleuroceridae (Figs. 562, 563), Acroloxidae (Fig. 564) and Lym-
naeidae (Lymnaeinae) (Figs. 565-572). FIG. 562. Pleurocera (Sirephobasis} curtum roanense,
FIG. 563, P [S.) walkeri, FIG. 564, Acroloxus coloradensis. FIG, 565. Acella halderani.
FIG. 566, Bulirinea megasoma. F1G, 5¢7. Fossarid ciclostoma, FIG.568. F galbana. FIG,
569, E humilis, F1G.570. F. obrussa. FIG. 571, F. parva. FIG, 572. F. tazewelligna.
Measiirement lifies = 1 mm or are divided into millirmeters.
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FAMILY ACROLOXIDAE

The family Acroloxidde is mainly a Eurasian one of ancient lakes (Bajkal and Ohrid), although one
species, Acroloxus lacustris (Linnaeus), is the common, widespread pond and lake limpet of Europe.
One species occurs in North America, A, coloradensis (Henderson), which has a spotty, probably
relic, distribution. It is known from three localities in the Rocky Mountams and from a few ponds
and lakes in northern Quebec and eastern Ontario.

Acroloxus is peculiar for a freshwater limpet because its body has a dextral organization (Fig,
755a) The common freshwater limpets, members of the Ancyhdae are all sinistral (Fig. 755b).
The consequences of this right- and left-handedniess can be seen i the rediced and very simplified
patelliform shells of the two families. In Acroloxus the apex is inclined to the left, and in the Aney- -
lidae it is inclined to the right. i

Acroloxus coloradensis has a small, depressed shell with a striate, projecting apex (Fig, 564) -
Shells which reach 5 mm in length are only about 1 mm high. The shell surface is covered w1th dell= -
cate radial striae and fine, regular growth lines.

FAMILY LYMNAEIDAE

The Lymnaeidde are world-wide in distribution, but their greatest diversity is found in the north-
ern United States and central Canada. Their shells range in shdpe from the coiled, needle-like Acella
haldemani (Binney) (Fig. 565) to the uncoiled, limpet-shaped Lanx (Figs. 578-580, 633, 634) and
Fisherola (Fig. 632). Those with coiled shells are easily distinguished from the Physidae by their
dextral shells (the lone exception int the Lymnaeidae is the sinistral Pseudisidora producta (Mighels),
which is restricted to Hawaii). No lymnaeids have planispiral shells, which immediately distinguishes
them from the North American Planorbidae. The patelliformn Lancinae, which occur only in the
Pacific drainage region, can be distinguished from the Ancylidae by their much larger size and by
their anterior rather than posterior shell apex.

The tentacles of lymnaeids are broad, flat and triangular (see Fig. 4), rather than being lorig, thin
and filamentous as in the Physidae, Planorbidae and Ancylidae. Also, in contrast to the three latter
families, all Lymniaeidae lack a respiratory pseudobranch (see Fig. 4). :

Identification Key for the Lymnaeidae

1 ‘Shell cap—shaped (ancyliform, limpet-shaped), not coiled. Western North
America, in stream systems draining into the Pacific Ocean. Subfamily
Lancinae44 e e e e e s 2
Shell coiled. Cothmon throughout North America, Subfamily Lymnaeinae ........,, 4
2(1)  Apex subcentral. Genus LanX .. ooy i i it 3

Apex close to the anterior end (Flg 632) Cqumbla river dramage i s
i e e i b e Ee s e F:sherolanutmllz(Haldeman)

3(2)  Entire shell or at least its apex elevated (Figs. 578-580,633). Klamath and
Sacramento rivers, California; Umpqua river system, Oregoni . , . . . .. Subgenus Lgnx s.s. 79

Shell and apex depressed (Fig, 634), Subgenus Walkerola. Klamath system o
in basin of Klamath River, Oregon . ..........Lanx (Walkerola) klamathensis Hannibal




4(1)

5(4)

6(5)

7(6)
8(7)
9(8)

10(9)

11(10)

Adult shell with large, globose body whorl, without spiral striations (Fig.
594), Widely distributed, but of spotty occurrence ....... Radix auricularia (Linnaeus)

Adult shell with narrow or globose body whorl, but if globose, the shell i is
well sculptured with microscopic spiral striations . ......... ... ... ... . ... .. S

Shell attenuate, very narrow, almost needle-like ( Fig: 565). Southern
Ontario; north central United States o Vermont ...... ... Acellg halderani (Binriey)

Shell th‘icker, not especially narrow .............. e e e e e 6

Shell succiniform, i.e., thin and fragile, with a large, oval apeérture and body
whorl, and smail spire; surface sculptured with miicroscopic, raised, spiral
perlostracal threads (Fig. 593). Eastern North America generally . ... ... e
........................... e Pseudosuccinea columella (Say)

Shell not succiniform, aperture may or may not be large and oval, but if so,
the shell is not thin and fragilé and is not sculptured with microscopic,

raised, spiral periostracal threads ... ... .. e e 7
Shell large, that of adults more than 35 mminlength ... ... ... ... . ... . 8
Shell smaller, that of adults less than 33 mminlength ......................;.., 13
Shell with a relatively narrow body whorl. Genus Stagnicola, in part*®:7% ... .. .. 13
Shell with a wider, expanded, elongately oval to globose body whorl .. ............ 9
Shell with a narrow, pointed spire. GenusL}mmzea'm R £ 4 '
Shell with a relatively wider spire « .. .o it it i et i it 12

Shell rimate, i.e., with a narrowly open umbilicus partially covered by the
flare of the columellar hp (Flg 590) Alaska and northwestern Canada........
e b e et e caer s e s Lymnaea atkaensis Dall

Shell with a large, subglobose body whorl (Fig. 592). Lake Superior,
northern Lake Huron, Wisconsin river and Wmmpeg river drainages . .. v ..o n
e e E e i<ttt L}mnaea stagnalis sancraemarzae Walkes
Shell with an ample but not broad and subglobose body whor! (Fig. 591).
Throughout much of Canada: in the northern Unifed States and south to _
Colorade in the Rocky Mountains .................. Lymmnaea stagnalis appressa Say
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12(9) Shell spire rather depressed whotls shouldered (Flg 621). Lakes in Maine
Stagnicola mighelsi (Binney)

...................................................

Shell spire more elongated, whorls riot shouldered (Fig, 566), Great Lakes
and St. Lawrence river drainage area and parts of the Canadian Interior
Basil i e Bulimned megasoma (Say)

-

13(7,8) Adult shell medium to large, genierally more than 13 mm (but occasionally
13 mm or less) in length; surface sculptured with microscopic spiral stri-
ations: columella usually with a well-developed twist or plalt (Figs. 595-
631). Widely distributed in North America .. .......... e Genus Stagnicola® 79

Adult shell small, generally less than 13 mim (but occasionally up to 15 or
16 mm) in length; spiral sculpture usually absent, very weak when present;
columella generally without a twist or plait. Genus Fossaria®! ... ... ... ... .. ... 14

14(13) Lateral teeth of the radula tricuspid (i.e., with three prominent cusps)8?.
Subgenus Fossaria s.Str. ... i e e e 15

[The genus Fossaria contains the small lymnaeids; very few specimens of which have shells
more than 12 or 13 mm in length, most being smaller. The spiral siriationis of the shell, chat-
acteristic of most other members of the family, are absent or pootily developed The colu-
mella is most commonly smooth, without a twist or plait.

The type species of Fossaria is the Holarctic (but mainty Eurasian) F. truncatula (Mil-
len)*!. Galba Schrank 1803 is another name sometimes used for the genus, especially in
Europe, but the type species (Galba pusilla Schrank) on which the name is based is unidenti-
fiable (Pilsbry & Bequaert, 1927). Other synonyms are Sitipsonia F.C. Baker 1911, preoc-
cupied by Sipnpsonia Rochebrune 1905, and Pseudogalba F.C. Baker 1913 a replacement
narme for Simpsonia Baker,

Sonie 40 species of subspecies of North American fossarias have been named, but the
majority of these will prove to be synonyms. Hubendick (1951} reognized only three spe-
cles (“Lymnaéa” bulimoides, “L.” cubensis and “L.” humilis), but that amount of “lump-
ing” seems excessive. A definitivé determination of the Fossaria species miust await caieful
and detailed biological/morphological/conchological studies.)

Lateral teeth of the radula bicuspid (i.e., with only two promment Cusps)80

Subgenus BakerilyMNaea . ... .o e e 21
[The main distinguishing feature of the subgenus Bakerilymnaea is the bicuspid lateral teeth

of the radula, in contrast to the tricuspid lateral teeth of Fossariy s.str. Also, the species of
Bakerilymnaeg are mostly more globose and larger, and frequently more glossy Because of

their bicuspid lateral radular teeth, F.C, Baker (1928¢) grouped the bakerilyrhnaeas (as the

subgenus Nasonia, preoccupied by Nasonia Ashmead 1904) with Stagnicolg. Yowever, they

are more closely allied to Fossaria. ]

15(14} Adult shell (with about five whorls) very small, less than 7 mm in length
(Fig. 571). Widely distributed, absent from eastern Canada, most of New
England and the Guif and South Atlant1c states . ... i . Fossaria parva (Lea)

AdultshelliargermorethanSmmmlength ...... e .. 16
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16(15)

17(16)

18(17)

19(18)

20017y

Shell thickened, commonly whitish; spir¢ generally obtuse, but it may be
elongated; whorls usually strongly shouldered, especially at the aperture
lip; outer apertural lip flattened.’ Inhabitant of northern cold-water lakes
and streams (Fig. 568) .. vt e e Fossaria galbana (Say)

Shell generally relatively thin, but it may be solid; spire elongadte: whorls
not shouldered, or with only weak or moderate shoulders; outer apertural
lip rounded, sometimes compressed, but not flattened . . . . . N 17

Sheil spire elongate and generally narrow, its length noti_ceab‘ly larger than
the aperture length. Northern, from New York to Michigan and lowa; g
southwestern Yukon and southern Alaska ........... ... ... ... .......,... I

Shell spire broad to narrow, but in shells with narrow spires, the spire
length is not much greater than the apefture length . ... .. .. .. e e e

Body whiorl tumid, globular; aperture subcircular (cyclostomoid) (Fig.

567). New York toMichigan ................. ... ... Fossaria cyclostoma (Walker)
Body whorl elohgate-OVaI; aperture oval ... ... ... e e 19
Eastern North America, from New York to lowa (Fig. 572} . .. Fossaria tazewelliana (Wolf)
Southwestern Yukon and southern Alaska (Fig. 583) ...... Fossaria truncatula (Miiller)®!

Whorls regularly increasing in size, terminating in a tumid, ovate body
whorl; whorls evenly convex, spire broad; aperture ovate. Eastern and
southeastern United States in distribution (Fig. 569) .. ......... Fogssaria hurnilis (Say)

Whorls regularly or irregularly incfeasing iri size, terminating in an elongate-
ovate, sometimes narrow body whorl; whorls convex to flattened: spire
broad to narrow; aperture elongate-oval. Widely distributed in North
America, but abserit from the southeastern United States (Figs. 570, 573-
5T7) o i wiviviinss. .. Fossaria obrussa (Say) group

[Shells of the Fossarm obriissa group are rather variable, and about 15 forms have been de-
scribed as “new’ ’ species. However, there are probably only several species in this group, and
these are not defined by constantly different shell characters. Names that are in comition
use, il addition to obruss, are exigua Lea, modicella Say, peninstilae Walker and rustica Leg.
F.C. Baker (1928¢) characterized these forms as follows: _

obrussa [Figs. 570, 575] — ... oné of the most widely distributed ... [and] ... most
variable, of the American Lymnaeas; . Typlcally, obrussd may be known by its pmnted
spire, compressed body whorl and elongated and shouldered aperture, which is also strongly
effuse at the anterior end; the infier lip is appressed to the body whorl about the middle of
the aperture, The shape of the shell, of the aperture and of the inner lip is quite different
from wodicella, thi shell being larger and more elongaied, the last whorl not o corivex; the
aperture is longer and narrower and much more effuse, besides forming a distingt shoulder at
its junction with the body whorl; the inner lip is more compressed in the middle where it
joins the parietal wall, In shells of the same size, niodicella has five whorls, while obrussa
has four whorls; in form the young obrussa soméwhat approach miodicella. The shell is, typi-
cally, much largei than modicella, parva and the othet members of the humilis group.”*
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21(14)

22(21)

2322)

exigua [Fig. 573] — *... appedrs quite separable from obrussa. The spire is usually long
“and the whorls flatly rounded, the body whorl more or less compressed; the most noteworthy

featire appeéars to be the very deep suture, which is dlmost channelled in some specimeiis,
causing the whotls to be turban-shaped. This feature is present in the majority of the speci-
mens examined. The aperture is also more regularly ovate than in obrussa, and the inner lip
is peculiarly flattened near the umbilical region, giving rise to a pseudoplait. Some specimens
resemble modicella rustica, but in that face theé spire is acutely conical, the whorls regularly
increase in size, the body whorl is not comptessed in the middie, and the apertute is roundly
ovate, while in exigua the spire is broadly turreted, the whoils are more or less disproportion-
ate in size and the body whorl is very cylindrical.”

modicella [Fig. 574] ~ “, .. closely related to the humilis of the southeasters part of the
United States, differing in its narrower shell and longer dperture, and miore or less impresséd
inner Iip where it joins the parjetal wall. ... Obrissa is larger and miore efongated and the
inner lip is notably cortipréssed and bent iriward at its junction with the parietal wall.”

peninsulae [Fig. 576} ~ . .. differs from typical obrussa in being more slerider, with &
longer, more turreted spire; deeper sutures and a more oval dperture. The body whorl is
more cylindrical than in the typical form [obrussa].”

rustica [Fig. 577] —“... appears to be a modification of the modicella type of shell,
characterized principally by its long, very acute spire and ovate aperture. Itslong, pointed
spire will distinguish it from any form of modicella. 1t is liable to be confounded with forms
of exigua, but in that species the aperture is longer and narrower and inclined to be squarish,
while in rustica it is more acutely rounded at the extremiities. The spire in rusticd is longer
and more acute than in exigua, the spire whotls being less inflated. Half-grown specimens of
obryssa are similar in general form, but differ in the form of the aperture, which is longer and
narrowet and forms a distinct shoulder at the junction of the outer lip with the body whorl,
while in rustica this part of the lip is gracefully curved. The aperture is sometimes alimost
round and the spire varies much in height. Rustica is evidently more nearly related to modi-
celig than to odrussa and may be considered a variety of the former.”}

Shell ovate, dark amber in color, very highly polished. Southwestern .
Alaska ... .+ .. Fossaria (Bakerilymnaea) perpolita (Dail)

Shell globose, subglobose, ovate or conic, horh, pale yellowish, light to
dark brown or pear] gray in color, generally moderately glossy, but miay .
bedull ..o e e .. 22

Shell globose, thin and fragite, whorls rapidly expanding, producing a very
small spire and an obese body whorl; umbilicus small to perforate (Fig.
589). Sonoma County, California . . ..o i e i
F assaria ( Bakerilymnaea) sonomaensis (Hemphﬂl (m lesbry & Femss) 1906)82

.......

Shell ovate to ¢conic, umbilicus relatively large to practically imperfo_rate X |

Adult shell (with above five whoris) moderately small to very small, less 7
than 10 mm in length . . |

Adult shell larger, nearly always more than 10 mm in length, generally 11-
13 mm (occasionally up to 15 or 16 mm). Alabama west to fiorthern
Mexico and southern California, north to southern Canada from British
Columbia to Saskatchewan (Flgs BA-080Y . it e e i




[Shells of the Fossaria {Bakerilymnaea,) bulimoides group aré quite variablé, and several forms
have been récognized as species, subspecies or morphs. The best known of these are cockerell] L
Pilsbry & Ferriss and fechells Haldéman. Hibbard & Taylor (1960) believed cockerelli to e o
specifically distinct from bulimoides s.str. and bulimoides’ subspecies rechells. Cockerelli - i
and rechella, as well as albérta and perplexd, were considered to be only “morphs™ of buli-
moides by Clarke (1973). Taylor (1975) lists perplexa with Fossaria s.str. All of these taxs
must be studied much more thoroughly before their exact systemiatic status can be deter-
mined. Described charactéristics of these forms, along with those of hendersoni and van-
couverensis, are given below:

bulimoides [Fig. 584] — “Bulimoides may be distinguished from techella and other races
by its more regularly ovatre shape, less globose body- -whorl, more elongate-ovare aperiure aid
by the different manner in which the inner lip is appressed o the columellar region. There is
considerable variation in the rotundlty of the whorls and in the length and acuteness of the
spire. The inner lip also varies gréatly, in some specimens being rolled or folded over into the
umbilical region while in others it is expanded, approaching the techella form. Bulimoides
somewhat resembles cubensis, differirig in its nedrly cldsed umbilical chink, folded inner lip,
shorter and broader spire and its ovate shell. The whorls of cubensis aie also rounder and
more distinctIy shouldered than are those of bulinioides™ (F.C. Baker, 1911a: 213),

alberta — .may be ... recognized by its elongate ovate outline, strong spiral stria-
tion, and smooth folded inner hp” (F.C. Baker, 1919: 538)83,

cockerelli [Fig. 585] — “Sheli subglobose, pale yellow1sh-comeous. . . . Spire very short,
last whosl and aperture very large. Aperture short-ovate, its length three-fifths to two-thirds
that of the shell. Columella broadly expanded, not folded. Umbilicus large. . .. This form
differs from L, bulimoides and L. techella by its more globose shape and shorter spire. ..,
L. ... sonomaensis Hemphill {Fig. 5891, from Sonoma county, Califomnia, approaches
cockerelli, but differs by the more rapidly expanding last whorl, narrower flat columela and
narrower umbilicus, which is like that of typical bulimoides” (Pilsbry & Femss 1906: 162-
163).

kendersoni - *Globose, very thin and fragilé; periostracum light yellowish or brownish
horn; . . . spire vety short, depressed. ... The only Lymnaeid tikely to be confounded with
hendersoni is sonomaensi's, which djffers in the form of the spire [higher] and the inner lip
[not rolled over as much]. ... The outline of the shell is . . . moré ovate than in sononaen
sis and the aperture is not expanded" (F.C. Baker, 1911a: 223 224), “lLyninaea hendersont
Baker is within the range of variation of S. [“Stagricola”) cockerelh as considered here.
Two paratypes (USNM 570386) are smaller than usual for S. cockerelli, but can be matched
by lots from Colotado and elsewhere, They probably were exposed to acid water, for the
first one or two whorls have been etched; herice, on the low spire of these sfiells the effect
is that of a truncate shell. This is an environmental, adventitious effect; the whorls are not
‘coiled in the same plane’ as Baker thought” (Hibbard & Taylor, 1960: 92).

perplexa = .. resembles both parve and dalli, Tt appedrs to stand midway between |
thesé species, bemglarger than dal/li and smaller than parva. Its brown color of shell and aper-
ture, deep sutures, fine, regular lines of growth without spiral lines, and its flattened and wide.
intier lip will distinguish it from related species™ (F.C. Baker & Henderson, 1929 104)84, _

techella [Fig. 586] — “Shell obese, with acutely conic spire, of five or six convex whorls; "
pale yellowish or light brown, finely stiaté and usually nmialleated . .. Last whorl very ventri- =~
cose, umbilicus large, Aperture short-ovate, about threg- fifths the total length; basal lip éx:~.
panded columellar fip broadly dilated, without a fold, .., Cubesnsis has a niote triangular. . -
and less broadly developed columellar expansron” (Pllsbry & Fersiss, 1906: 163,164). -

vancouverensis — “Shell differing from typical bulirioides int its larger size, more ovatg -
and widely expanded aperture, wider inner lip which is less triangular than in typlcal buli-
moides, and coarser sculpture which is almost ribsstridte in sonie specimens™ (F.C Baker,
1939a: 144).] S

24(23) Adult shell (with about five whorls) very small, less than & mm in length. .. .. o .. 25
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FIGS, 573-382, Shells of Lymnaeidae (Lymnaeinae and Lancinae) (Figs, 573-580) and Physi-
dae (Figs. 581, 582). FIG. 573. Fossariq exigua. F1G. 574. F. modicella. FI1G. 575. F. ob-
russe, FIG, 576. F peninsylae. FIG, 577. F rustice. FIG. 578, Lanx alta. FI1G. 579, L.
subrotunda. FIG. 580. Lanx hanni = ?L. patelloides. FIG. 581. Physella boucardi. FIG.
582. P {Costatella) convidea. Measurement lines = 1 mm. Figs. 578 and 579 ate from Tryon
(18651). Fig. 580 is from Walker (1925b).




FIGS, 583-592. Shells of Lymnaeidae (Lymnaeinae). FIG. 583. Fossaria truncatuly. FIG.
584. F, (Bakerilymnaea) bulimoides.” FIG. S85. F. {B.) cockerelli. FIG.386. F, (B.) techella.
FIG. 587. F. (B.) cubensis. FIG. 588. F. (B.)dalli. FIG. 589. F (B.}sonomaensis. FIG.
590. Lymnaea atkaensis. FIG. 591. L. stagnalis appressa. FIG. 592. L. stagnalis sancige-
marige. Measurement lines = | mm or are divided into millimeters.
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. FIGS. 593-602. Shells of Lymnaeidae {(Lymnaginae). FIG. 593. Pseudosuccinea columella.

- - FIG. 594. Radix auricularig. FIG. 595. Stagnicola elrodiana. FIG. 596. §. exilis. FI1G. 597

.S exilis. F1G.598. . neopalustris. FIG. 599, S traski. FIG. 600. . elodes. FIG.601. §.

S jolietensis = 8. elodes. FIG. 602. S. alpenensis = S. elodes. Measurement lines are divided

into millimeters.

155




FIGS. 603-613. Shells of Lymnaeidae (Lymnaeinae). FIG. 603. Stagnicola impedita = 18,
elodes. FIG. 604. S. newfoundlandensis = 18. elodes. FIG. 605. S. eludes form reflexa,
FIG. 606. S. wyomingensis =?S. elodes. FIG. 607. S. arctica. FI1G. 608, S. bonnevillensis,
FIG. 609: . catascopium. FIG. 610. S. 7catascopium. FIG. 611, S. laurentiana =7 §.
elodes. FIG, 612, S. contracta. FIG. 613. S elrodi, Measurenienit lines dré divided into

millimeters,
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FIGS. 614-623, Shells of Lymnaeidae (Lymnacinae). FIG. 614, Stagnicola emarginata.

FI1G. 615. S, emarginata form serrata. FIG. 616, S. emarginata form canadensis. FIG. 617,
8, emarginata form nashotahensis: F1G. 618, 8. gabbi. FIG. 619. § idahoense, FIG. 620.
8. hinkleyi, FIG. 621. S, mighelsi, FIG. 622. S, oronoensis. FIG. 623, S. petoskeyensis.
~ Measurement lines are divided into millimeters.
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FIGS. 624-632. Shells of Lymnaeidae (Lymnaeinae and Lancinae). FIG. 624. Stagnicola
kingi = §. utahensis. FIG.625. 8. walkeriana. FIG.626. 8. woodruffi. FIG.627. §, nasoni
=78. woodruffi. FIG.628, §. (Hinkleyia) caperata. FIG. 629. S. (1. ) caperata, periostracal
ridges on body whotl. FIG.630. S. (H.) montanensis. F1G. 631, 8. (H.} pilsbryi. FIG. 632,
Fisherola nuttalli lancides, top (left figure) and right lateral (right ﬁgure) views, Measturement
lines = 1 mm or are divided into millimeters.
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FIGS. 633-640. Shells of Lymnaeidae (Lancinae) {Figs. 633, 634) and Physidac (Physinae)
{Figs. 635-640). FIG. 633, Lanx patelloides. FIG. 634, L. (Walkerola) klamathensis. FIG.
635, Physq jennessi, FIG. 636. Physa skinneri, FIG. 637, Physa skinneri, latge unnamed
morph. FIG, 638 Physella boucardi: FIG, 639, Physella colimbiana. FIG. 64Q. Physella
cooperi, Measurement lines = 1 mm or are divided into millimeters,
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Adult shell moderately small, 7 to 9 mm in length (Fig. 587). Southern
United States from Florida to Texas ....... Fossaria (Bakerilymnaea) cubensis (Pfeiffer)

25(24) Shell pale brown. Southérn Manitoba and southern Alberta, western
region of the Great Lakes system, upper Mississippi drainage, and south
in the Rocky Mountains to Arizona (Fig. 588) . ..o v i s i
e e e Fossaria ( Bakerzlymnaea) dalli (F. C. Baker)

Shell dark brown. Found sporadically in Wash'ington California, Montana,
Utah, Nevadd and Anzona ...........................................

FAMILY PHYSIDAE

Theé Physidaé are mainly a New World family, with only a few species oc¢curring in Eurasia and
Africa. In North Americd, the physids are readily recognized by a combination of severai characters.
Their lack of an operculum distinguishes them from all of the Prosobranchia. Their high:spired shell
separates them from the Planorbidae and Ancylidae, and their sinistral (left coiled} shell marks them
as being different from the Lymnaeidae.

In North America, the Physidae are the most abundant and wide- spread of the freshwater gastro-
pods. They may be found in all types of habitats, and some species seem to be the most resistant to
pollution of all the freshwater mollusks. In addition to being highly adaptable, the physids have
tindergone considerable diversification, much of which is not clearly exhibited in their shells. Many
of the species are not easy to identify on shell chiaracters alone.

Identification Key for the l,"h'ysid'al_eg5

1 Mantle edge digitate (with finger-like pro;ectmns) A 2

Mantle edge without digitations; mantle edge may or may not be serrated .......... 3

2(1)  Digitations occur on both sides of the mantle; tip of shell spire rounded

(Figs. 635-637). Canada and northern United States .. ... . c......... Genus Physe®®
Digitations occur only on the parietal side of the mantle (Figs. 581,582,

638- 698) Wzde]y distributed and comimon throughout North Ametica........

e i i i ieee i Genus Physella®®

3(1) " Mantle edge smiooth; mantle does not extend beyond the edge of the shiell
apertural D o oo e i s st S

Mantle edge serrated and extending beyond the edge of the shell apertural .
lip, partly overlapping the shell, Texas. Genus Stem)ph}sa a7 P - 1

160




FIGS. 641-648. Shells of Physidae (Phiysinac), FIG, 641, Physella hordacea. FIG, 642. P
lordi. FIG. 643. P microstriata. FIG. 644, P traski. FIG. 645, E utahensis. FIG. 646, P
virginea, F1G. 647, P. gyrina gyrina, FIG. 648. P gyrina gyrina morph elliptica. Measure:
ment lines = I mui ot are divided into millimeters. .
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¥ 657

FIGS. 649-658. Shells of Physidae (Physinae). FIG. 649. Physella gyrina gyrina morph hil-
drethigna. F1G. 650. P gyring alba. FIG. 651. B gyrina ampullaceg. F1G. 652. P gyrina

athearni. FIG. 653. P gyrina qurea. FIG.654. P gyrina aurea motph albofilata. FIG, 655.

P. gyrina bayfieldensis. F1G. 656, P. gyrina cylindrica. FIG, 657. P. gyrina gouldi. FIG, 658
P, gyring hawnii. Measurement lines = | mum or are divided into millimeters.
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FIGS. 659667, Shells of Physidae (Physinae). FIG. 659, Physella gyrinia microstoma, FIG,
660. P. gyring sitvi. F1G. 661. P gyrina smithigna. F1G, 662, F. propingua propingua, FIG:
663, P propinqua nuttalli, F1G. 664, P propinqua nuttalli morph triticea. FIG. 665. P
propinqua nutialli morph venusta. FIG. 666, P ancillaria.” F1G. 667, P. globosit, Measure-
ment lings = 1 mm or are divided into millimeters. _
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FIGS, 668-676. Shells of Physidae (Physinac), FIG. 668. Physella niagnalacustris. FIG.
669. P. parkeri parkeri. F1G. 670; P. parkeri latchfordi. FIG. 671, P. visiosa, FIG. 672, B
(Costatella) cubensis cubensis. FIG, 673. P (C.) euberisis peninsulge. FIG. 674. P.(C}
costata. FIG. 675, P. (C,) hendersoni hendersoni. FI1G. 676. P, (C.} hendersoni hendersoni
motph ariomius, Measurement lines = 1 mm of dré divided into millimeters,
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FIGS, 677-685, Shells of Physidae (Physinae). FIG: 677, Physella (Costatella) hendersoni
ssp. FIG, 678, P (C.)acuta, FIG, 679: P.(C.)bottimeri. FIG. 680. P. (C.) heterostropha
heterostropha. FIG. 681, P. (C.) heterosirophd pomila. FIG. 682. P. (C.} heterostropha
halei. FIG. 683, P, (C.) humerosa. FIG. 684, P.(C.}johnsoni. FI1G, 685. P (C.}osculans.
Meastreinent linés = 1 mm or are divided into millimeters.
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FIGS. 686-694, Shells of Physidae (Physinae). FIG. 686. Physells {Costatella} spelunca:
FIG. 687. P (C.)squalida. FIG.688. P, (C.)virgata virgatii. FIG, 689, P. (C,) virgatd virgata
morph parva. FIG. 690, P (C ) virgate anating, FIG, 691. P (C.) virgata bevendd. FIG.
692. P, (C.} virgata concolor. FIG. 693. P, (C.] virgata coricalor moiph. FIG, 694, P (C.)
- virgata rhiyssa. Measuremnént lines = 1 mm or are divided into millimeters.
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FIGS, 695-702, Shells of Physidae {Physinae and Aplexinae). FIG. 695, Physella {Costa-
tella) integra integra, FI1G. 696. P [C.) integra integrg morph walkeri. FIG, 697 E (C.Jin-
tegra brevispira. FIG, 698. P, (Petrophysa) zionis. FIG. 699. Aplexa elongatd. FIG. 700,
A, elongata morph tryoni, FIG. 701. Stenophyse mamigrata. FIG. 702. S. maugeriae.
Measurement lines =1 mmni or aré divided into millimeters.
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4(3)  Shell relatively small, less than 16 mm in length, horn to light or dark tan
in color, usually translucent, seldom variegated (Fig. 701), Texas.............
e e e e e : ....-.........-.Srenophysamarmorara(Guﬂdlng)

Shell relatively large, up to 30 mm or mafe in length, tan to chestnut

brown in color, opaque commonly varlegated (Fig. 702). Texas....... s
.............................................. . Stenophysa maugeriae {Gray)

5(3) Shell elongate, nearly spindle-shaped; shell surface glossy; spire long (Figs.

699, 700). Canada and northerh United States .. ........... Aplexa elongata (Say)®® -

Shell subgiobose, globular shell surface dull; spire very short (Fig. 698),
Utah . oo L e Physella (Petrophysa) zionis (Pﬂsbry)-- :

FAMILY PLANORBIDAE

The Planorbidae in North America range in size from minute to relatively large (i.e., from about
1 mm in diameter to over 30 mm), but with few exceptions their shells are all discoidal, i.e., coiled
in one plane. The animals are all sinistral, i.e., coiled to the left or in a counter-clockwise manner
and having respiratory, excretory and reproductive systems terminating on the left side (Fig. 703).
However, their shells do not always appear to be sinistral; those of many species seem to be dextral.
This is because such shells tip to the left side in life and the type of apertural margin which develops
in such cases is correspondingly slanted. In shells tipped to the left in such a fashion, the lower side
(left side) is the spire side and the upper side (right side) is the umbilical side {Fig. 704). Such dex-
tral-appearing shells on a sinistral dnimal are termed “pseudodextral” or “ultrasinistral™.

A secondary gill (a pseudobranch) is situated on the left side of the animal, nedr the pneumo-
stome and in ciose prox1m1ty to the anus (Fig, 703). The pseudobranch aids the mantle cavity in
resplratlon

A striking characteristic of nearly all planorbid snails is that the respiratory pigment of the blood
or haemolymph is haemoglobin. This gives a reddish dppearance to the animal, if the color is not
masked by melanin pigments of the skin. Albino snails, and those with little pigment, appear bright
red. (The genus Drepanotrema apparently lacks red haemolymph,)

The Plariorbidae appear to be closely related to the Ancylidae, and some authors (e.g., Staroboga-
tov, 1970) have combined the two as a single family.

Identification Key for the Planorbidae

1 'SheI] small, that of adults less than 8 mm in diameter ........... e aaaree i 2
Shell larger, that of adults more than 8 mm and tp to or more than 30 mm
Indiameter . ..o vt I |
2(1)  Shell costate (Fig. 706). Canada dand northern Unjted States . e it

- (“yraulus ( Arnger} crista (Lmnaeus)
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stomach mantle

mantle border
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tentacle
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FIG. 703. Planorbid (Biomphalaria) with shell removed to show aspects of anatomy (left side) (from Barbosa et al., 1968, after Demian).
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3(2)}  Shell minute, that of adults 2 mm or less in dlameter Coosa River,
Alabama ........................ e e e e - £

Shell larger, that of adults more than 2 mim in diameter ... ........vvvirin v, 8

4(3)  Shell crepidulaform in shape, i.e., limpet-like with a small coil at the apex

(Fig. 749). Coosa River, Alabama .................. Aniphigyra alabamensis Pilsbry

Shell planorboid. GenusNeoplanorbisﬁz’ S DN .5

5(4)  Shell umbilicate, columelld dentate .......... S 6
Shell perforate, columella smooth . ...... A A e .7

6(5)  Shell periphery carinate, umbilicus narrow (Fig. 752). Coosa River,
Alabama . ... .. i Neoplanorbis carinatus Walker

Shell periphery obtusely angled, unibilicus wider (Fig. 754). Coosa River,
Alabamia .. ... e e Neoplanorbis umbilicatus Walker

7(5)  Shell spirally striate, periphery carinate (Fig. 750). Coosa River, Alabama . ... ...
Neoplanorbis tantillus Pilsbry

..............................................

Shell without splral striae, periphery rounded (Fig. 753). Coosa River,
Alabama ... oo e e e e ol . Neoplanorbis sinithi Walker

8(3)  Shell very compressed, body whorl relatively ﬂattened aperture or body
whorl without “teeth™ orlamellae ... ... ... . ... it 9

Shell higher, body whorl moderately high; inside aperture or body whorl
with “teeth” or lamellae. Genus Planorbula,inpart ............ ... e aa 22

9(8)  Shell either extremely flattened and multi-whorled or with numerous, low,
close-set spiral ridges (lirae). Florida, Texas and southern Arizona, Genus N
Drepaiotrema . ... .o i i Lk i ae ek e e 10

Shell flattened, but not extremely so; not multi-whorled; without sp1ral N
ridges (litae) o vv it i e I

10(9)  Shell extremely flattened; multi-whorled; without Splrdl rldges (lirae) _
Subgenus Fossulorbis ..o oiviiii i e P |

Shell not extremely flattened; with fewer more rapldly enlarging whorls;
sculptured with numerous, low lirae. Subgenus Antillorbis, (Flg 710},

Southérn Arizona and southem =5
P T .Drepanorrema (Antzllorbzs} aerugmosum (Morelet)
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1110}

12(9)

13(12)

14(13)

15(14)

16(15)

17(12)

Shell periphery strongly keeled (Flg 711). Florida, Texas
............................ Drepanotremia (Fossulorbis) kermato:des (d’Orblgny)

Shell periphery rounded or obtusely angular (Fig. 715). Southein Texas........

Drepanotrema (Fossulorbis) cimex (Morlcand)

.................................

Spire pit (on left side of shell) shallow and wide .. ... ... .. .. .. ... .. ... ..... - 13

Spire pit (on left side of shell) relatively deep and narrow .............. e 17

Height of body whorl relatively rapidly increasing toward the aperture
(Fig. 727). 1111n01s, Missouri and ArKansas .. .. oot e
Menetus (Micromenetus). sampsoni (Sampson)33: 34, 55

...........................

Height of body whorl nearly equal from one side to the other. Genus
GRUIIS . e e e 14

Adult shells 4 to 7 mm in diameter, variable, with the body whorl not

evenly rounded or with a peripheral keel or with a hirsute periostracum

or a malleated surface or with any combination of these features.3®

Subgenus Gyraudus s.s. (Fig. 705). Canada and northern United States

from Maine to Virginia and west toIdaho ........... ... ... Gyraulus deflectus (Say)

Adult shells 3 to 5 mm in diameter, variable, with the body whorl evenly
rounded or with upper lateral surface slightly flattened; without a periph-
eral keel or a Hirsute periostracum or malleated surface,®® Subgenus

Torquis . .............. R

Shell re]atwely high (Flg 708). Canada, North Dakota and Wisconsini . . . .......
............ Ceveaieeeaaaeas ... Gyraulus (Torguis) hornensis F.C. Baker*

Shell refatively flattened . . .......... ... .. ... ... f it e e 16

Shell whitish or yellowish, semi-transparent, entirely or niearly planispiral,
appeariiig almost the same from both sides, Characteristic of aquatic¢
habitats that are subject fo periodzo drying®® (Fig. 707}. Canada and
northern United States, south in the Rocky Mountains to New Mexico .. .......
e e e i e G'}raulus(Torqms)czrcumsmatus(Tryon)
Shell brownish, translucent but not transparent, not planispiral but with
apical and umbilical aspects ¢learly different, Characterlsnc of permangnt
and (occasionally) temporary aquatic habitats88 ( Fig. 709). Widely dis+

tributed throughout North America . .. ... «......... Gyraulus{Torquis) parvus (Say)
Shell with carinate periphery .............. IR £ -
Shell with rounded, subangular or angular periphery .........vivi i 20




18(17)

19(18)

20(17)

21(20)

22(8)

23(1)

24(23)

25(24)

Western in distribution. Alaska south to Alberta and southern California
(Figs. 722,723) .. .......... i ees ... Menetus opercularis (Gould)®?

'Found east of the Rocky Mountains ................... e e 19

Relative height of body whorl rapidly increasing toward the aperture (Fig.
725). Ohio, Alabama .......... Menetus (Micromenetus) brogriartianus (Lea)33: 54: 58

Relative height of body whorl nearly equal from one side to the other (Fi ig. :
746). Widely distributed in North America .............. Promenetus exacuous (Say)';

Relative height of body whorl rapidly increasing toward the aperture (Figs.
724, 726). Widely distributed in the castern United States . .................
............................. Menetus (Micromenietus) dilatatus (Gould)>3: 54, 55

Relative height of body whorl nearly equal from one side to the other ... .. e 21

Periphery of body whorl more or less angular or subangular (Figs. 722, 723).
Alaska south to Aiberta and southern California ......... Menetus opercularis (Gould)

Peripliery of body whorl rounded (Fig. 747). Widely distributed in Canada,
the western United States, and east to Oklahoma, Ohio and New York .... ... ..

Lamellae in last whorl prominent but not especially large; lower palatal
lamella relatively short and straight or only stightly curved (Figs. 741, 742). _
Widely distributed in eastern North Anierica .. ..... Planorbula armigera armigera (Say)

Lamellae in Jast whor! especially large; lower palatal lamella long, promi-
nently curved (Flgs 743, ’744) Alabamaand Florida .. .......c.ovveienn..

e i e e E e iy Planorbulaarm:gemwheatleyl(Lea)57
Shell thin, often rather fragile, body whorl refatively depressed . .................. 24
Shell thicker, usually rather solid, body whoi! may ot may not be relatively

depressed, often high .. . o i it i i i e i it 26
Southem in distribution (Florida to T¢xas and Arizona), Genus Biomphalaria .. ..., . 25

Distribution nérthern and in the western mountairis (Canada and North _
Dakota, south to New Mexico in the Rocky Mountams) (Fig. 745) oo v iivvne s
Planorbulacampestrls(Dawson)

Shell medium in size, that of adults with five or more whorls larger than
15 mm in diameter (Fig. 712, Floridd ................ Biomphalaria glabratq (Say)

Shell small, that of adults with five or more whorlsless than 10 mm in diam= _
eter (Fig. 713). Florida to Texas and Arizona . .. ... Biomphalaria havanensis (Pfeiffer)
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26(23)

27(26)

28(27)

29(27)

30(29)

3130

32(31)

Body whorl containing lamellae or “teeth” (Figs. 741, 742). Widely dis-
tributed in eastern North America . .............. Planorbula armigerd armigera (Say)

Body whorl without lamellae or “‘teeth” e 27

Shell with few, rapidly increasing whorls; body whorI dlsproportlonately
large. Genus Vorticifex, subgenus Parapholyx Western in distribution . ......... 28

Shell with mote than a few, often many whorls, that do not increase espe- o
cially rapidly in size; body whort not disproportionately large .................. 29

Whorl angular or subangular around the concave cotumellar area (Fig. 751).
Lakes in Nevada and California .............. Vorticifex (Parapholyx) solida (Dall)6!

Whorl not angﬁlar or subangular around the basal columellar area (Fig. 748).
Rivers and lakes in California and Oregon ........ Vorticifex ( Parapholyx) effusa (Lea)

Shell spire (left side) strongly inverted, with a more or less deep conical
depression; spire side of body whorl with or without a strong keel. Genus
Helisoma ....................... e e e 30

Shell spire (left side) not strongly inverted, with a shallow depression, no
depression or exverted (raised above body whorl); spire side of body
whorl rounded or angular. Genus Planorbella ... ... . 0 i e . 35

Shell concave on both sides. Subgenus Hellsoma $.8. . -« oo v it riinnrnenns - 31

Shell concave on the left side, convex on the right side. Western in distri-
bution. Subgenus Carinifex .............. S K

Shell smaller, less than 7 mm iii diameter, umbitical (basal, right) side with -
two chestnut-brown spiral bands. Isolated localities in North Carolina
and Loulsxana P e ...... Helisoma eucosmium (Battsch)®?

Shell larger, adults more than 7 mm in diameter, umb111ca1 (basal nght) ‘
side without spiral colorbands ......... ..o vvinin. o, v e I .

Shell with basal (right) carina variously developed, but not close to the
shoulder; transverse sculpture moderate to fine (Fig, 714), Widely
distnbuted in most of North America ............ Helisoma anceps anceps (Wienke)5 Q

Shell with basa] (right) carina very accentuated and at or close to the lower
basal peripheral angle; transverse sculpture coarse, Lake Superior and

A]bany, Attawapiskat and Wmmpeg river systemis, Ontario . . ... o o v
Helisonia anceps royalense (\?'Valker)5 0
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33(30)

34(33)

35(29)

36(35)

37(36)

38(35)

39(38)

40(39)

Widely distributed and guite varlab]e (Figs. 720, 721). California, Idaho,
Nevada, Oregon and Utah .. ...... . Heltsoma (Carinifex) newberryi newberryt (Lea)SI

Restricted to either Jackson Lake, Wyoming, or Eagle Lake, Californid . ............

Shell smaller (that of adults less than 12 mm in diameter), buff or tan in

color (Figs. 716, 717). Jackson Lake, Wyoming

..........................

.......................... Hehsoma ( Canmfex ) newberryz zacksonense Henderson

Shell larger (that of adults up to 13.5 mm in diameter), white or horn in’

color (Figs. 718, 719). Eagle Lake, California . .
Helisoma ( Carszex) newberryt occidentale Hanhg

...............................

..........................

Body whorl at shell aperture campanulate (flared). Subgenus Planorbella ss.56:8% .. .. 36
Body whort at shell aperture s;[raight, not campanulate ....... ... ... .. ... ... ..., 38
Shell spire (left side) conically raised above body whort (Fig. 729). Howe

Lake Michigan . .... ... ... ... .. i, Planorbella multivolvis (Case)
Shell spire (left side) either slightly inverted, flat or obtusely raised above

body WHotl . . L . e e 37
Shell spire fleft side) slightly inverted, ﬁat or very slightly raised above the

body whorl (Fig, 7”8) Wldely distributed in northern United States and

Canada .. .o v v i it Planorbella campanulaia campanulata (Say)
Shell spire (left side) obtusely raised above body whorl. Northwestem

[0 7317:1 ¢ s 2R RS Planorbella campanulata collinsi (F.C. Baker)
Shell surface usually dull, usually rough in texture, with raised transverse

thread-like striae. Wldely distributed in North America. Subgenus :

Pierosoma®® ... ..o L e e e e e e e e i e 39
Shell surface usually glossy, relatively smiooth, without raised tranSVerse

_thread-like striae (Figs. 738-740). Florida. Subgénus Seminoliria o ..., 48
Species of western North America . ....vovvviivinonirs s e PO 40
Species of central and eastern North America . ..., ... it iiiivicriasni.., 42
Shefl small, specimens with four whorls about 10 mm in major diameter,

Southeastern Oregon and northwestern Utah - ... ... . iuin v cnreess

i ia e e e Planorbella (Pzerosoma) oregonenszs (Tryon)
Shell larger, adults 15-30 mim in major diameter .. .......cvivivrvinnnenness.. 41
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41(40)

42(39)

43(42)

44(43)

45(44)

- 46(42)

47(46)

Greatest height of adults exceeding 12 mim; greatest width of shell less
than twice the greatest height (Figs. 730, 733) Widely distributed in
western North America ............ Planorbella (Pierosomia) ammon (Gould) group??

Greatest height of adults 10-12 mm; greatest width of shell generally more
than twice the greatest height (Fig. 734). Widely distributed in western
North America ............ Planorbella (Pierosoma) trivolvis subcrenata (Carperiter)?>

Carinae or strong angulations present on the outer edges of both. the right ‘
{umbilical) and left (spire) side of the body whorl of the shell ... .. ..., e

Carinae absent, although a rather strong angulation may be present on the
upper surface of the body whorl of thespire ... .............. e e e L

Shells arger, those of adults more than 18 mm in greatest diameter; spire
may be flat or sunken into a bowllike depression ......... ... . .. . . . . . 0., 44

Shells smaller, those of adults less than 18 mm in greatest diameter; spire flat,
not inverted or sunken into a bowl-like depression (Fig. 737). Michigan, '
northern Illinois and Wisconsin . .. .. SIFPIA Planorbella ( Pierosoma) truncata (Miles)

Carinaé cord-like, strong and acutely angled; body whorl flat or concave
abax:ally Northern MINNesota . . ... .. i it i i e
i e i Planorbella (Pzerosoma} corpulenm vermilionensis (F.C. Baker)?*

Upper surface of shell almost entirely flat; maximum height at aperture
14 mm of more; ratio of greater height to greatet diameter mare than
0.75 in many specimens. Headwaters of Rainy River system, western
Ontario . . oov v veninss Planorbella ( Pierosomia) corpulentq whiteavesi (F.C, Baker)%*

Body whorl higher than penuftimate whorl, causing spire to be sunken;
maximum height at aperture less than 14 mmi; ratio of greater height to
greater diameter lessthan 0.75. Western Ontario, Minnesota and Manitoba . . . ...

e N .. Planiorbella ( Pierosomal corpulentd corpulenta (Say)S‘5

Sheli he;ght up to 24 m or more; surf'ace g]ossy, growth lines fin‘e‘ (Fig

Stell more cornpressed less than 16 mm In helght surface dull, growth B
lines profiounced . i s e I ¥

Inverted portion of shell spire relatively Wlde concavely smooth-sided and
bowl-like (Fig, 731). Canadian Interior Basin and northern United States
from Massachusetts west to Minnesota . . . Planorbella ( Pierosoma) pilsbrvi (F.C. Baker)s'6
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FIGS. 710-714, Shells of Planorbidae (Planotbinae, Drepanotremiini, Biomphalarjini and Heli-
somini). FIG. 710. Drepanotrema {Antillorbis) aeruginosum, umbilical, apertural and spire
views (left to right). FIG. 711. D. (Fossulorbis) kermatoides, FIG. 712. Biomphalaria gla-
brate. FIG. 713. B. havanensis. FIG. 714, Helisoma anceps anceps. Measurement lines =1
mm or ate divided into millimeters. .
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FIGS. 715-719. Shells of Planorbidae (Planorbinae, Drepanotremini and Helisomini), . FIG.
715, Drepanotrema (Fossulorbis) cimex, umbilical, apértural and spire views (left to right).
FIG: 716, Helisoma (Cariniféx) newbérryi jacksonense, FIG. 717. H. (C.) newbervi jack:
sonense, FIG. 718, H. (C.) newbertyi occidentale. FIG, 719, H. (C | newberryi occidens
tale, Measurement lines =1 mm or are divided into millimeters. FIG. 715 is from Barbosi
ot al. (1968),
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FIGS. 720-724. Shells of Planorbidae (Plarorbinae, Hehsomlm) FlG 720, Helisoma {Cari-
hifex ) newberryt newberryi, tmbilical, apeﬂural and spire views (left to tiaht), FIG, 721,
(€.) newberryi newberryi form porisonbyi. FIG. 722, Menerus opercularis. FI1G. 723. M.
operculans Yorm callioglyptus, FIG. 724, M. (Micromenetus] dilatatus. Measurement lnes
=1 mmi ot are divided into mitlimeters:
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FIGS, 725-727. Shells of Planorbidae (Platorbina¢, Helisomini). FIG. 725. Menetiss (Micro-
menetus) brogniartignus, umbilical, apertural and spire views (left to right), FIG. 726. Me,
(Mi. ) dilatatus. FIG, 727. Me. (Mi, ) sampsoni, Measurement lines = I mmi,
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FIGS. 728-731. Shells of Planorbidae (Planorbinaé, Helisomini). F1G, 728. Planorbellg cam-
panulata campanulata, vinbilical apértural and spire views (left to right). FIG. 729, P multi-
volvis, FIG.730. Pl (Pierosoma) ammon. FIG, 7131, PL-(Pi.} pilsbryi infracarinate. Mea-
suremment lines are divided into millimeters. T e e
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FIGS. 732-735. Shells of Planorbidag (Planorbinaé, Helisomini). FIG, 733, Planorbelly
(Pierosoma) magnifica, umbilical, apertural and spire views (left to right). FIG. 733. PL (Pi,)
occidentalis, F1G.734, Pl (Pi. ) trivolvis subcrenata FIG. 735 P? {Pljrenuis Measurement
lines are dmded into mllhmeters.
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FIGS. 736.740, Shells of Planorbidae (Planorbinae, Helisomini). FIG. 736, Planorbella
(Pierosoma) trivolvis trivolvis, umbilical, aperfural and spire views (left to right). FIG. 737,
PL (Pi.) truncata. FIG. 738, P (Seminolina] duvvi, FIG. 739, PL (S.} duryi form Séminolis.
FIG. 740. PL (S.) scalaris, Méasurement lines aré divided into millimeters,

184




FIGS. 741.745. Shells of Planorbidse (Planorbinag, Helisoiint), FIG. 741. Planorbula
armigerd armigerd, umbilical, apertural and spite views (left to right). FIG, 742. B jenksii = .
P. armigera armigera. FIG, 743, P, armigera wheatleyi. F1G. 744, P, armigera wheatleyi,
showing lamellae in body whorl. FIG. 745, P, campestris. Measurement Yings = 1 mm of are
divided into millimeters, :
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FIGS. 746-750. Shells of Planorbidae (Planorbinae {Helisomini) and Neoplanorbinae). FIG.
746. Promenetus exacuous, umbilical, apertural and spire views (left to right). FIG. 747 B
umbilicatellus. FIG. 748. Vorticifex (Parapholyx] effusa. FI1G. 749, Amphigyra alabarnen-
sis. FIG. 750. Neoplarnorbis tantillus. Measurement lines =1 mm or are divided into milli-
meters.
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FIGS. 751-754. Shells of Planorbidae (Planorbinae {Helisomini) and Neoplanotbinae).: FIG. .
751. Vorticifex {Parapholyx) solida form optima. FIG. 752. Neoplanorbis carinatus. FI1G. S
753. N. smithi. FIG. 754. N. umbilicatus. Measurement lines = I mm. Figs. 752-754 are
from Watker (1908c¢). ‘ '
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/ Inverted portion of shell spire narrower, generally not smooth-sided or
: bowl-like (Figs. 734, 736). Found throughout North America .

................................... . Planorbella ( Plerosama) trwolws (Say)93=" 97

48(38) Shell either planate, with an inverted spire, or physoid, i.¢., with an everted,
raised spire; physoid individuals wider, usually more widely umbilicate
and generally with the anterior aperture margin pretruding more than
the posterior shell margin (when viewed from the spire end) (Fig. 772).
Northern to southem Florida ........... Planorbella (Seminolina)duryi (W(-‘:therby)98

Shell physoid only, narrower, usually more narrowly umbilicate and
generally with the posterior aperture margin protruding more than the
anterior shel! margin (when viewed from the spire end) (Fig. 774).
Southern Florida ........... .. ... ... . Planorbella (Serninolinad scalaris (Jay) '

_FAMILY ANCYLIDAE

The Ancylidae are another of the gastropod families with a world-wide distribution.” In North:
America, they all have small cap-shaped (patelliform, ancyliform, limpet-shaped) shells in which the
apices are on the right side, or tilted toward the right (Fig. 755b). Among freshwater limpets, such
a shell hasbeen derived from ancestors with sinistrally coiled shells, and in the Ancylidae the arrange-
ment of the body morphology is always sinistral, i.e., the *gill” (pseudobranch), and the pulmonary,
reproductive and excretory openings are all on the animal’s left side. The two other North- Ameri- "
can freshwater snail families with members having patellifornmyshells, the Acrolox1dae and the Lym--' '
naeidae (Lancinae), are dextral in organization. :

The Ancylidae seem to be closely related to the Planorbidae, but they differ from the ]atter in.

one conspicuous way: all ancylids have haemocyanin as their blood pigment rather than haesmo~ -

globin (which gives the planorbids their red body color). Within the Ancylidae, the North American =

genus Rhodaemea is most closely related to the Furasian and North African genus Aneylus. - -

Among the ancylid subfamilies, the Ferrissinae have the widest distribution, both naturally and -
artificially. Pond species seem to be easily transported through human activities; riverine species
are less tolerant. :

Identification Key for the Ancylidae®®

1 Shell elevated, apex in midline, tinged with pink or red inside and out,
radially striate, with a notch-shaped depression evident in unworn speci- -
mens. Apertural lip broad and flat. Radular teeth in rows about 30
microns apart, with prominent inner cusps (Fig. 7753190, Penis simple,

without a flagellum. In rivers in the southeastern states. Genus Rhodacmea ....... 2~

Shell elevated or depressed, apex in midline or to the right, the same color
as the rest of the shell, finely radially striate orsmooth. Apettural lip
arched or flat, broad or narrow. Radular teethin rowsabout 6-190microns
apart, without prominent inner cusps (Fig. 775)!90, Penis with or with- -
out a flagellum, Widely distributed in running or standing water . . . ..... ... &
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FI1G. 755. Shell terminology of freshwater limpets. a, A dextral shell {note that the apex is..
directed to the feft); b, a sinistral shell (note that the apex is directed to the right). “‘Radial™
sculpture on ancyliform shells corresponds to “spiral™ sculpture on coiled shells, “‘Concen-
tric” sculpture on ancyliform shells corresponds to “‘transverse™ sculpture on -coiled shells;
on freshwater limpets it usually consists only of growth lines.

FIGS. 756-758. Shells of Ancylidae (Ancylinae). FIG, 756. Rhodacmen .caﬁawbensis-;R..

elatior. F1G.757. R. filosa. FIG. 758. R.rhodacme = R, hinkleyi. Measurement lines =1 R '

mm. Fig. 756 is from Watker (1917b).
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2(1)

4(1)

5(4)

6(5)

7(6)

Shell more or less ribbed with strong radiating lines extending from the
apex to the apertural lip (Figs. 757, 759) .. .............. Rhodacmeg ﬁi’osar-.(’(;"on_rad)

Shell srmooth, 0F NEaTlY 80 . . .. vttt irve et in e b s s s w e smhas e D

Shell moderately elevated, apex usually conspicuous in older speeiniens.
Pasterior slope straight or slightly concave; anterior slope straight or

slightly convex (Figs. 758,760) ....... e .. Rhodacmea hin kleyz (Walker)-': S

Shell very elevated, apex usually eroded in older specimens. Posterior
slope straight or slightly convex, anterior slope clearly convex (Fig. - ' L
7 < A R hodacmea elatwr (Anthony) :

Shell usually elevated, but variable. Apex with fine radial striae, often
eroded in older specimens. Aperture narrow to broadly ovate, entirely
open or with a horizontal shelf-like septum ¢losing the posteriar part.
Pseudobranch of one lobe, flat. Penis with a flagellum, Widely distributed
in streams and standing water. Genus Ferrissitt .. v v v nvaas v nin i, a3

Shell usually depressed. Apex smooth, with no trace of radial striae.

Aperture ovate to subcircular, always open. Penis with or without a
flageltum. Pseudobranch of two lobes, the lower of which is:elaborately
folded. In standing water, principally in easternstatesand south ... ..........c.. 9

Shell thin, fragile, very much depressed, often a glossy red-brown color,

Apex fairly prominent as a rounded bump in the right posterior quadrant.
Length of shell to about 5 mm (Fig. 766). In streamsin southern A]abama e

Shell not as above, usually more clevated, color variable from straw-yellow
to dark gray. Apex prominent to obtuse, in the midline or to the right.
Length from 2 to 10 mm. Widely distributed in various habitats . .. .. e v v v vun. &

Shell robust, to 7 mm long, elevated, aperture elliptical. Apex in midline

or slightly 1o the right; anterior slope convex, posterior slope gently con-
cave, lateral slopes approximately straight. Calcareous material often
thick inside the shell (Figs. 761, 767). Many populations are smaller,
especially those west of the Rocky Mountains. Widely distributed in ' o
North America in rivers and streams , . .. ... ... s Ferrissia mvulam‘ {Say)

Shell not as above; habitat in standing water . . ... .o ininonnnnsn - e T
Shell 1arge, elevated, very narrow, length to 9 mm. Apex obtuse, in the

midline; posterior slope flat or gently conecave; laterat slopes straight or

faintly concave. Apertural lip often arched. Canada and adjacent states,

‘on vegetation inlakes .. ..... . .... e an e ennaw. Ferrissia parallelus (Haldeman)‘-

Shell in standing water, but NOTas abOVE . . . ot w it v v b v e san .8
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FIGS. 759+763. Shells of Ancylidag (Ancylinag, Ferrissinae and Laevapécinae). FIG. 759,
Rhodacmea filosa. FI1G. 760, R, thodacme = R, hinkleyi. FIG. 761, Ferrissia rividaris. FI1G,

762. Hebetgneylus excentricus, FIG, 763, Laevapex fuscus. Measurément tines = | thm
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FIGS; 764-771. Shells of Ancylidae (Ferﬁssmae and Laevapecinae). FIG, 764, Ferrissia cali-
fornica = F. fragilis. FIG. 765, F. shimeki = F. fragilis. F1G. 766, F, meneéili, FIG, 767. F.
rivularis, F1G.768. F. walkeri, F1G.769, Hebemncylus excentricus, FIG. 770, Laevapex dis
apharius. FIG. 771, L. fuscuy. Measurement lings = [ mm. Fl,g 766 is froin Walket (1925b), '

Fig. 768 is from Pilshry & Ferriss (1907),

192




8(7)

9(4)

10(9)

Shell depressed of moderately elevated, less than 4 mm long, rarely exceeding
3.5 mm,; with ar without a shelf-like septum across 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 distributed in eastern United States in
ditches and other small bodies of standing water, often temporary, and
usually stagnant .......... e e Fervissia fragilis (Tryon)

Shell to 6 mm long, usually depressed; aperture clearly oval, wider anteriorly,
septum never present. Apex subacute, often far in the right posterior
quadrant, Anterior and left slopes convex, posterior and right slopes con-
cave (Fig. 768). Widely distributed, reported from Arkansas, Mlchxgan
and southern California on vegetatlon and debrisinponds . .................
............. _ ........-.............,........Ferrzsszawalken(Pllsbry&Ferrlss) '

Apex subacute, distinctly eccentric, to the right of the midline (Figs. 762,
769). Penis with a long glandular flagellum terminating in a bulbous tip;
preputium without pigment. Tentacles colorless. In southern Florida,

and perhaps Texas, ini canals, etc. .............. Hebetancylus excentricus (Morelet)

Apex very obtuse, almost it the midline of the shell. Penis without a
flagellum; preputium flecked with pigment spots. Tentacles with a
central core of black pigment. Principally east of the Mississippi in ponds
and river backwaters; occasionally in streams in south-central states.
Genus LaevapeXx . ... ..o e e e 10

Shell ovate, smooth or with fine raised riblets usually on the anterior

slope. Apex behind the center of the shell (Figs, 763, 771). Widely

distributed in eastern North America in still water on submerged vege-

tation or debris, typically in the backwater areas of rivers ot in lakes . . . ... ...,
Laevapex fuseus (Adams)

Shell subcircular, smooth often encrusted with dark material. Apex dbout
in the middle of the shell (Fig. 770), In slowly flowing streams, south-
central and easteriistates . ....,........¢......... Laevapex diaphanus (Haldeman)




SUPPLEMENTAL NOTES™

1The name Neritidae has been credited consistently to Rafinesque ( 1815). However, the family name he used was
Neritinia [=Neritinidae] (‘‘Les Neritines”). In this family he listed two subfamilies and a number of generic names,
which included Neritina and Nerita (both under “Famille, Neritinia’).

2 The following figures are by John L, Tottenham: Figs. 21-80, 125, 128- 142 188, 189, 191-200, 222-234, 249
259, 290, 295-308, 319-344, 355-367, 391-414, 426-457, 468-527, 550-572, 581.702, 705-714, 716-724, 738+
750 759-763. Figs. 1-15, 17,20, 81, 82, 528, 573 577,704, 725-727,751, 758, 757, 758 764,765,767, 769-713,
775 were prepared by J.B. Buich. Most of the figures by Tottenham and by Burch are copyrlghted in Burch & Totten:
ham (1980). The remaining figures wére taken from various published sources, and in each case credit is given in the
legends beneath the figures. Figs. 83-106, 109-124, 201, 204-218, 220, 221, 247, 260, 262-267, 269, 275, 176,
278-281 and 284 are used with permission of the University of Florida Press.

3Shells of the genus Tulotoma are uniqué among North _

American Viviparidae by their usual nodular appearance, a
and by their oblique apertures with concave margins (Fig.
772).

Only one species of Twlofoma is recognized here, T.
magnifica {Conrad), although 4 second species, T. angulata
(Lea), is occasionally recognized, as well as a third, T
voosaensis (Lea). A fourth species has been named, T,
bimonilifera (Lea), but it is clearly a synonym of 7. mag-
nifica. According to Goodrich (1944b), T. coosaensis is
the smooth upstream form; T. angulgta is transitional
between it and the tuberculate 77 magnifica. Although in
museurh collections 7. angulata seeins to intergrade com-
pletely with T. magmf ica, the relationship between the
two nominal speciés may not be so simple. Patterson
(1965) found T, angulats to have one pair of chromo- FIG. 772. Viviparid shells, Ttlotoma is oii the left. 4=

" somes more than Pollistér & Pollister (1940, 1943) re- the colimellay axis; b = the plarie of the aperture.

ported for T, magnifica.

4Clench (1962a: 277-280) listed 49 naines for Campeloria, 34 of which he considered as synorniyms of the 14 names
he did not synoriymize (one species listed (Paludina humerosa Anthony 1860) is rict a viviparid, but a pleurocend)
Although not claiming for them the status of species (or subspecies), the names Clench did not synonymize were
brevispirum F.C, Baker 1928, crassuld Rafinesque 1819, decampi ‘Cirtier’ aney 1865, decisa Say 1818, exilis
Anthony 1860, floridense Call 1886, genicula Conrad 1834, gibba Currier 1867, integra Say 1821, lepturi Mattox
1940, limq Anthony 1860, milesi Lea 1863, regularis Lea 1841 and tarnum Mattox 1940, Clarke (1973 220) cofi-
sidered “Campeloma Iepmm and C. tannum [to] differ from C decisym and C. integtium by trivial characters only, -
They are certamly riot distinct species but are simply sllghtIy abérrant populations of C, integrum (ind probably of
¢, decisum).” Further, Clarke (loc. cit.) suggested that C. infegrum, as well as €, milesi, aré the same as C, decisum.
Campeloma partheniim Va11 1979 may be merely the southeastém form of C, decisum. .

SThe name Paludina integra Say 1821 has been applied commonly to a viviparid {as Campeloma integrum (Say

*The comsents in this section refes to the superseript numbers focated at variouis places ini the text,
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1821)) and to a hydrobioid (as Cincinnatia integia (Say 1821)), The shell length given by Say (“length % irich™) is
undoubtedly a typographical etror (? for 1% inch), since in his description Say compared integra to [Campelomal
decisum {cf. Say, 1821; Binney, 1865d; F.C. Baker, 1928¢; Clarke, 1973). “Aminicola integra (Say)”of authors is
Cincinndtia cincinnatiensis (Anthony).

SVanatta (1935) distinguished Lioplax pilsbryi choctawhatchensis *“from the typical form [L. pilshryi Walker] by be-
ing smaller, but with similar sculpture. It is about the size of L. subcarinata Say, but is without the two spiral angles
on the last whorl. 1t is smaller than L, s. occidentalis Pils, L. cyclostomatiformis Léa is narrower and smoother.”

Tof L, fopldax subcarinata and L. suleulose, Clench & Tuner (1955 10) said, “This eastern species [L. subcarinata] of
Lioplax is exceedingly close in its relationship to Z. suleulosa Menke, the western form, Their characters differ main-
ly in degree. The shells of L. subcarinata Say are usually somewhat thinher and are proportionately a little more
attenuate. It appears also that Lioplax subcarinata Say. on the average is somewhat smaller, though selected exarmplés
of the largest specimens of both species are about equal in size. In addition, the umbilical opening of L. sulculosa

-is much larger.”

8Probythmelfa lacustris (F.C. Baker) has gorig under the name emarginata Kister 1852 (Paluding), but the latter
apparently was based on the name Lymnacus [Stagnicola) emiarginatus Say 1821 (a iymmnaeid), even though Kiister
described and figured a hydrobioid species. Kiister’s hydrobioid species did not receive 4 valid name until F.C. Baker
(1928c) described the subspecles lacustris. Morrison (1947b) designated Probythmella lacustris limafodens Morrison
1947 as type species of Probythinella Thiele 1928.

9Ac-:mrding to Morrison (1940a);, Somatogyrus fryoni Pilsbry & F.C. Baker 1927 and S virginicus (Walker 1904)
should be transferred to Clappia.

mAccordlng to Pilsbry (1934b), there is no difference in the shell between the American genus Fluminicola Stimp-
son 1865 and the European Lithoglyphus Hartman 1821 [type spec:es Pahiding naticoides C. Pfeiffer 1828], the
distinction between the two genera “beéing in the form of the verge.” Pilsbry saw “no advantage in recognizing Litho-
glvphus in America, since its presence does not seem demonstrable’ [at that time]. Taylor (1966a,b) combined the
two genéfd, mentioning having examined the vérge in most American species, bt as yét none of the anatomical data
have been published. Until it is shown conclusively that the European and American species are indeed congeneric,
it would seem best to retain the well-known American name, Fluminicola.

Up ¢, Baker (1928¢c), H.B. Baker (1964) and La Rocqué (1968) placed Say’s (1829) Melania integrd in the perius
Soratogyriis.

leomatogz'ms virginicus Walker is placed in the subgenus Walkerilla following Thompson (1969).

13Pyrgulopsis letsoni (Walker), P. ozarkensis Hinkley, P scalariformis (Wolf) and P wabashensis Hinkley may be-
long to the genus Marstoniz (Thompson, 1977}

Yatarstonia tustrica (Pilsbry 1890) is used Here in the expectation that the International Commission on Zoological
Nomeneclaturé will rule favorably on H. B. Baker’s (1960¢) petition to suppress Say’s (1821) Patudivia lustrica. Othey-
wise, Amnicola lustrica Pilsbry 1890 is préoccupied by Amnicola lustrica (Say 1821), should the Jatter (actually a
narmen dubium) be considered a member of the genus Amiicola. _

13 4 mnicola Gould & Haldeman, as listed in Haldeman (1840, p. 3 and on inside back cover), has ag its type species
{(by subsequent designation by Haldeman, 1840) Paludina lustrica Say 1821, Gould (1841a) gave the first detailed
description of the genus and of the species Amnicola poratd (Say 1821), and mentioned as included in the genus
Paluding limosa Say 1817 and Paludina lustrica Say 1821, although the latter species was considered as only doubt-
fully belongitig to 4minicola (H.B. Baker, 1960¢), Later, Haldeman (1845) accepted Amnicola as described by Gould
(18412) (not as listed by Haldeman (1840)), placed the previous “Amnicola lustrics” Haldeman (not of Say) in the
syrionymy of Aminicola limosa (Say) and recognized Amnicola lustrica (Say) as a dlstmct species ““closely allied to
A, lapidaria [Pomanopszs lapidaria (Say 1817)] of which it may possibly be the young,” A yedr latér, Herrmannsen
(1846) designated Say’s (1821)Paludma porata as typé species for Amnicola Gould 1841, apparently beirig uniaware
of Haldeman’s (1840) earlier introduction of Annicola and des1gnat10n of Paludma lustrica Say as its type species.
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Since 1846, Amnicola has been used almost entirely as though A. porata (Say) were its type species, although, in
fact, A. lustrica, which i$ a norhen dubium (and a nomen oblitum as well, according to H.B. Baker (1964)), is the
validly designated type species. Unfortunately, the type specimen of Say’s Paludina lusivica has been lost. Td end
the nomenclatoral contraversy which surrounds Amnicola, H.B. Baker (1960¢) requested that the International Com-
mission on Zoological Nomenclature use its plenary powers to suppress the specific name Paluding lustrica Say 1821,

and to place Amnicola Gould & Haldeman 1840, with Paludiria porata Say 1821 as its type speciés, on thé Ofﬁcxal
List of Generic Names in Zoology. (The Commission has not yet made a decision on this request.) Subsequently,
Clarke (1973) selected a “neotype™ for Paludina lustrica Say, which is also the same specimen H.B. Baker (1964) des-

ignated as the lectotype of Amnicola walkeri Pilsbry 1898. Inmy 1978 outline, | followed that system. Aithough
such a procedure would provide a belated identity for “Ammnicola lustrica (Say)” (i.e., it then would be the same as
A. walkeri), apparently A. walkeri actually belongs to the subgenus Lyogyrus Gill 1863 (see Thompson, 1968), not
to Amnicola s.5. as it has been perceived for some 130 years, Thus, Lyogyrus would become a junior subjectivé syn-
onym of Amnicola s.s. and would contain the group of A, walken/pupo:dea and the group of A. porataflimosa
would be left without a subgeneric name (unless the European Marstoniopsis should be shown to be congeneric).

Therefore, it seems best to retain the customary concept of Amnicola (with Paluding poratg Say 1821 as type spe-

cies) in hope that the Interriational Commission on Zoological Nomenclature will adopt H.B. Baker’s (1960c) pro-. -

posal F.G. Thompson, who has dene the most intensive récent work 6n North American Hydrobiidae (Thompson,
1968, 1969, 1977, 1979) has written { 1974) in support of Baker 5 proposal.

16rpe reproductive anatomy has not been described, to my knowledge, of aldrichi Call & Beecher (and its sibspe: -
cies), bakeriana Pilsbry, clarkei Pilsbry, decisa Haldeman, rmissouriensis Pilsbry and proserpina Hubricht, so their
placement in the genus Amnmicola is presumptive. Subsequent studies may alter the generic placement of these

species.

1 Erom drift debris of the Guadalupe River near New Braunfels, Texas, Pilsbry & Ferriss (1906) named **Valvata”
micrd and “Valvata™ micra nugax, mentioning that they might prove tobe “amnicoloid” snails comparable to Horatia
Bourguignat or Daudebardiella Boettger in the Palaearctic fauna. Pilsbry (1916d) referred micra and nugax to the
subgenus Hauffenia of the genus Horaria. Bole (1970) raised Hauffenia to the status of an independent genus, al-
though still close to Horatia. Taylor (1975) placed micra in the genus Hauffenia arid riugax in the genus Horatia.
Hubricht (1940b) reported finding specimens of “Horatia” in an artesian well at the U.S. fish hatcheéry at San Marcos,
Texas, and iri a subtérranean stream in Manitou Cave, near Fort Payne,; Alabama.

lsFomigens binneyana (=obtusa Lea 1841 (Paluding), preoccupied by Paludina obtusa Troschel 1837) may prove to
be a syrionym of Fontigens nickliniana (Lea 1838). o .

Fontzgens weberi may be extinct. “Fontigens weberi was described as 4 recent species from a ‘bone’ specimen
from West Lake, Everglades National Park. This species doés riot occur in the region at present, although shells of
_thxs species are commion in PHocene road fill near the lake™ (Thompson, 1968:12),

2 Hubricht (1960} believes that Pomatiopsis hinkleyi Pilsbry is only a wet habitat form of £ lapidaria (Say).

A Following H,B. Baker (1963), 1 (1978, 1979) previously utilized the family name Paludomidae Gill 1871 instead
of the recently comumonly used Pleuroceridae Fischer 1885, thé previously commonly used Strepomatidae Halde-
man 1863 (based oni an invalid manuscript name of Raﬁnesque) or Pachychilidae Troschel 1857 (“Of the 5 familial
names prior to Pleuroceridae Fischer, 1885, all apparently are *nontina oblita’ except Paludominae Gifl, 1871, which
was Used by Pilsbry as late as 1956”). In spite of its illegal or at least questioriable nomenclatural status, Starobogatov
(197Q) used Pachychilidae Troschel, with Ceriphasiidae Gill 1863 and Pleuroceridae Fischer listed as synonyms, for
all the North American pleurocerids (£limia, Gyrotoma, 1o, Juga, Mudalia, Pleurocers, etc.). The family name Pachy-
chilidae is based on the Middle American Pachychilus. Starobogatov restrictéd the Paludomidae to Afro As:an geriera,
On the other hand, Morrison (1954) placed the Asiatic Paludonus with the pleurocerids.

However, in spite of the above nomenclatural activity, there are as yei no redlly solid bages for adeqUately compar-
ing Pleurocera 4nd its allies with Paludomus and its related taxa or Pachychiliis and its refatives, Until the necessary
comparative studies have been completed and evaluated, perhaps it is best to retain the family name Pleuroceridae,

22 & critical revision of the pleurocerids hs not yet been made, The generic groups used here are based on classical
-shell charactérs, even though it is realized that thesé characters mostly seem to infergrade at one point of another.
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Animal characteristics of value in pleurocerid systematics are currently so incompletely known that they cannot be
used to precisely characterize biological generi¢ groups or to assign the great majority of species to definite nomencla:
tural generic groups. Pleurocera is used as though P. acuta were its type species, in the expectation that the Interna-
tional Commission on Zoological Nomenclature will adopt the long-standing petition to preserve this usage. The iden-
tity of Ellipstoma gibbosa Rafinésque 1818 is too doubtful to give nomeénclatural validity to £ilipstoma Rafinesque
1818.

BElimia H. & A. Adams 1854 (type species Melania acutocarindta Leéa 1841 = Melania clavaeformis Lea 1841} is
used in place of its better known syrionyi Goniobasis Lea 1862 (type species Goniobasis osculata Lea 1862).

The classification in the genus Elimia presented here, and the distribution of the various recognized species and
subspecies, is that of Goodrich (19302, 1936, 1939d, ¢, 1940d, 1941a,b, ¢, 1942b, 1944d, 1945, 1950). No atteript
fias been made to assess the taxonomic validity of the species and subspecies.

A Elimia perstriate decampi (Lea) is “possibly only an aberrant form” (Goodrich, 19404: 16).

B Goniobasis (=Elimia) pilsbryi Goodrich is a replacement name for Melania (=Elimia) showalteri Lea 1861, which 5.
is not Lithasig ( =Elimia) showalteri Lea 1860.

%Goodrich (1941c: 20) said that Elimia ampla (Anthony) “may s‘ir.nply be an enlarged and conic phase of the [E.]
clarg of the transition zone.”

27 Goodrich (19444d: 44) thought that £limia ornatg (Lea) is probably a hybrid of £. gerhardti (Lea) and E. caelatura
{Conrad).

28The genus Gyrotora is now undoubtedly extinct, due to the biological destruction of the Coosa River. Goodrich
(1924a) recognized 13 species in the genus, which he placed into five species groups. However, later (1944d: 46, 47)
Goodrich was less certain about this arrangement, “In a study of this genus in 1924 with the unexampled H.H. Smith
collections as a basis, the shape and depth of the sutural fissure were relied upon for differentiation among the spe:
cies, The writer is not so sure, after twenty years, that the thirteen species then recognized by this standard are actu-
ally good species. For one thing, the range of the whole genus is only about one hundred and twenty miles of river.
The habitats are shoals and reefs over which the currents are heavy. In all the forms, thé operculum js large, thick
and leatherly, the spiral lines nearly obsolete. The radulae, tou, are alike. Considering how greatly a gwen species of
Goniobasis may vary, and a member of Pleyrocers more so, it is reasonable to suppose that vatiation in Gyrotonia,
including its fissure, may be greater than was supposed in 1924. But in the absencé of better inforimation on the sub-
ject, the species are listed here as they were then recognized.”
In general, | 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. excisum (Lea), G. lewisi (Lea), G. pagodum (lea),
G. pumilum (Lea), G. pyramidatum Shuttleworth and G. walkeri Smith, Gyrotoma hendersoni Smith, which has a
shallow fissure, i$ placed in the synonymy of G. pumilum (Lea), which has a deep fissure, Gyrotoma alabamensis
(Lea), G. amplum (Anthony), G. cariniferum (Anthony), G. incisum (Lea), G. laciniatum (Lea) and G. spillmani
(Lea) are placed in the synonymy of G. excisum (Lea). Gyrotoma excisum have deep sutural fissures, as do G. ala-
bamensis, G. cariniferum and G. laciniatum, Gyrotoma amplum, G. incisum and G. spillmani have shal]ow fissures.
These nominal species, hereé placed in synonymy, ate illustrated in Figs. 435-440, 445.
Distributions (all in the Coosa River basin of Alabama) given by Goodrich (1944d) for Gyrotoma species ate a8
follows:
G. algbamensis, Peckerwood Shioals, Talladega Couinty, to Duncan’s Riffle, Chilton County;
G. amplum, Talladega to Coosa County,
G. cariniferum, confined to a reef at Fort William Shoals, Talladega County, in swift witer;
G. excisum, Three Island Shoals, Talladega County, to Wetunipkas
G. hendersont Fort William Shoals only:
G. incisuim, Weduska Shoals to Wetumpka;
G. laciniattirn, Fort William Shoals to Wetumpka
G. lewisi, conﬁned to two shoals of Talladega County;
G. pagodum, a lower river form; The Bar, Chilton County, to Wetumpka, Elmore County;
G. pumilum, Weduska Shoals, Shelby County, to Wetumpka
G. pyramidatym, Ten Island Shoa.ls St. Clair County, to the mouth of Yellowleaf Creek, Shelby County (“the
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first of the genus to appear in the river™);
G. spillmani, known only from two shoals of Talladega County;
G. walkeri, Weduska_ShoaIs to Butting Ram Shoals, Coosa County, 4 range of only a few miles.

Dlsplacmg the well-described and well-known Gyrotoma Shuttleworth 1845 by the obscure and long forgotten
“Apella ‘Mighels’ Anthony 1843 (e.g., see Turner, 1946; Clench, 195%a; Davis, 1977) wouid certainly be an injus-
tice. Apella entered the literature in a senténce in a published (1843} letter from J, G Anthony as follows. ““I have,
within two months past, received one species of this genus [“Melatoma Swainson”™] from Dr. Mighels, of Portland,
Maine, under the name of ‘Apelld scissura’.” In 1860, after rejecting Melatoma as pertaining to a North American
freshwater snail, Anthony stated; “In 1841 or 1842, Dr. J.W. Mighels sent me specimens of one species under the
name of Apella scissura; but his generic name was néver publishéd, and his species, if not identical with any which
Mr. Lea afterwards descnbed seems to have been overlooked and forgotten.” Anthony then adopted Shuttleworth’s
name Gyrotoma, which lias been the recognized name (with the exceptions of the use of Lea’s preoccupied Sehizo-
stoma, and of Tumer’, Clench’s anid Davis® use of Apella) for the past 118 years. Apella scissura was and is still
both a nomen nudum and a nomen dubium.

30y, fluvialis (Say) is the largest of the North American Pleuroceridae. It varies in shell form from the smiooth fhuvi-
alis described by Say (1825), to spinose formis such as spiriosa Lea and rurrita Anthony. C.C. Adams (19135) treated
admirably the moriotypic genus Jo and its geographic variation. He recognized 14 races or population forms of /.
. fluvialis: angitremoides C.C. Adams, brevis Anthony, clinchiensis C.C. Adams, flivialis Say, loudonensis C.C. Adams,
Iyrtonensis C.C. Adams, nolichuckyensis C.C. Adams, paulensis C.C. Adams, powellensis C.C. Adams, recta Reeve,
spinosa Lea, turrita Anthony®!, unakensis C.C. Adams and verrucosa Reeve, Several of thes¢é forms are illustrated
onp. 136 (frorn Tryon, 1873b).

Hpo fluvialis form turrita Anthony was reported (Clench, 1928) in the Little River, but ‘this * ‘purported finding has
not been verified” (Goodrich, 19404d).

32Leptoxis s.s. of the Alabama river drainage is a variable group. Goodrich’s {1922) monograph of them was one of
his earliest publications on the Pleuroceridae. In it, clear-cut differences between most of the recognized taxa are
not clearly expressed. Later (1941b, 1944d), Goodrich revised slightly his earlier concepts regarding a few of the
$pecies, but it would seem that he still recognized too many taxd. However, the Alabama Leproxis, mostly confined
to the Coosa river drainage, are undoubtedly now largely extinct, due to degradation of their habitats,

33Leptoxis lirata may be only a form of L. showalteri (Goodrich, 19444).

* Inshell characters, especially the nodulose shoulders, Leproxis crdssa seems closer to Lithasia s.5., and that is where
I placed it in my 1979 list (Burch, 1979), However, in this manual L. ¢rassa is placed with Leptoxzs on radulat char-
acters (cf, Goodrich, 1931a, 1932d). Leptoxis crassa and its form enthonyi commonly have been assigned to the
genus Eurvcaelon on the belief that anthonyi was its type species. However, as pointed out by Morrison (1971},
Neville (1885) designated Goniobasis umbonate Léa 1864 (=Anculosa (Lithasia) geniculate Haldeman 1840, fide
Goodrich (1940d), Morrison (1971)} as the type speciés of Euwrycaelon; which makes Eurycaelon a synonym of
Lithasia. Morrison (1971) proposed Athearriia (type species Ariculosa-anthonyi Redfield 1854) as a replacement
name, and this taxon is used here as one of the three subgenera of Lepfoxis.

Although Leptoxis crassq anthonyi is given in the list of species (p 44) as though it were a subspecies of L, crassa,
it niay not deserve such nomenclatural status. Lepfoxis ¢rassa ss. is probably only 2 localized race ot form (in much
the same sense as those of Jo, cf. C.C. Adams, 1915} of a much larger comiplex which customanly has gone under
the nomenclaturally junior name enthonyi. In L. crassa, the lumpiness of the shoulders is strongly emphasized, be-
coming strong, well-developed tubercles. In L. anthonyi, the spife is generally riot so depressed as in crassa, and the
shoulder is oftei absent or not prominent and is commonly smooth of with only shght undulations. In both forms,
the lower columella terminates in a flange. :

. 350n shell characters, Lithasia obovata would seem to belong more riaturally to the El‘imia/P?éurc{ééra group, and
L. genicidlatg piiiguis t6 Leptoxis (Mudalig), However, these two species are placed with Lithasiz because of théir -
radular chaiactérs.

*Melatowia Swainson 1840 is not the samié as Melgtoni¢ Anthony 1843 (Gray, 1847; Anthony, 1860),
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e variability seen in Lithasia salebrosa (Conrad) would s¢em to include L. geniculatg (Haldeman). Goodrich
(19404) separated the two, but {in 1941() rertarked that “the distinction between geiiculata of the Cumberland
River system and salebrosa of that of the Ténneéssee River is chiefly that the latter commonly has two or mote rows
of nodules.” Specimens of salebrosa with but a single row of nodules do oc¢cur, but are not common. These havé
the conchological characters of geniculate. Several specimens of the single lot labelled “Lithasia salebrosa® from the
“lower Cumberland River, Tennessee™ in the Museum of Zoology collections (UMMZ 132477) have only a hint of 2
second row of nodules. The other specimens in thiis lot have only a single row 4t the shoulder of the whorls, Basi-
cally, they are L. geniculata. '

Davis {1974) treated Lithasia salebrosa and L. geniculata ds separate species, and listed the distribution of “Jo”
salebrasa as the Cumberland River and Caney Fork, and the Duck and Tennessee rivers. Goodrich (1940d) did not
include the middle and upper Cumberland River, Caney Fork or the Duck River in the distribution of L. salebrosa;
he reported L. geniculata in these streams. According to Davis {1974), “The one population found in the Duck River
is not pure selebrosa as given in Fig. 45 by Tryon (1873). Two individuals were found in a population of over 200
snails where specimens reflected genetic mixtures of geniculata, fuliginosa, geniculaia x fuliginosa, fuligiiosa x dut-
tonigng. Pure salebrosa is probably extinct,”

According to Tryon (1873b), “Generally but one row of tubercles is developed on this species [L. genicularal,
but occasionally a second and less promineént row is visible. The whoils are more shouldered, and the tubercles larger
and less nuiherous than in L. salebrosa, Conrad, ... Mr. Lea considers geéniculatd to be the same as salebrosa.”

Curiously, some specimens of Lithasia salebrosa seem little different fromt L. vermecosa (Rafinesque). Further, L.
salebrosa subglobpsa (Lea) and some specimeris of L. geniculate differ but liitle from Leptoxis {Athearnia} ¢rassa
(Haldeman), the latter also a species of the Tennessee river drainage. [Because of this close similarity, I (1979} previ-
cusly included Athearnia in the synonymy of Lithasin.] The essential conchological différence separating Leptoxis
{Athearnia) crassa from the Lithasia salebrosa-geniculata complex is the flange of the lower columellar lip of the
aperture, perhaps a character of dubious generic value.

Davis {1974) treated pinguis Lea and fuliginosa Lea as headwaters and small rivers forms respectively of genicu-
lata. Goodrich {19344, 1941} also discussed varfation in this complex of races and forms. “Lithasia geniculata and
salebrosa each has upstream or side-stréeam forms, distinguished by an elongation of the spire and an alteration of
proportions of altitude to diameter, together with the curious characteristic of a development of nodulous sculpture,
when that exists, at the periphery of the shell and not at the shoulder” (Goodrich, 1941f).

3" The classification in the genus Pleyrocera presented here, and the distribution of the various récognized species and
subspecies, is that of Goodrich (1917, 1924b, 1927, 1928a,b, 19290, 1930a, 1934¢, 1935b, 1936, 19394, ¢, 19404,
1941b, ¢, 19420, 19444): No atiempt has been made 10 assess the taxonomic validity of the species and subspecies.

38Accordn’lg to Goodrich (1940d) Pleurocem cirtierignum (Les) is possibly only a depaupérate form of P brumbyi
(Lea).

39Gooch'lch (19404) thought that Fleurocera vividulum (Anthorly) might be only a fast water modification of P
pyrenellum ‘

4The genius Lymnaeq Lamarck 1799 has been used variously to include nearly all members of the Lyimnagidae (e.g.,
sée Hubendick, 1951; Walter, 1969; Harman & Berg, 1971) or only Lywinged stagnalis, its varieties, and several very

" closely related species (e.g., F.C. Baker, 1928¢; Burch, 1979), In this latter system, the family contains a number of

species groups (genera) equal in rank t6 Lymnaea s5. A third system more o1 less a compromise between the previ-
ous two, usés Lymnaea as a large inclusive genus, but recognizes various subgeneric groups within it. These subgenera
correspond to the genera of the F.C. Baker scheme. As a convenience for species-group séparation, the léss conserva-
tive scheme is used here, Aside from convenience, there is some scienitific justification for handling the lymnaéids in
this fashion (Burch, Lindsay & LoVerde, 1971; Burch & Lindsay, 1973a),

41Fossarza Westerlund 1885 is used for the group of small lymnaeids rathér than Galba auct. (which is only doubt-
fuily the same as Gailba Schrank 1803, type species Galba pusille Schrank 1803 by monotypy; see Hesse 1923;
Pilsbry & Bequaert, 1927, F.C. Baker, 1928¢; Clarke, 1973).

“The genus Stagricola Leach (int Jeffreys) 1830 is based on the European Buccinwm palustre Milller 1774, - The
work of Jackiewicz (1959) has shown that several distinct species have masqueraded under the narie paliustris. Just
which anatomical type is represented by Mililer’s species is not known, and until that is settled, and itis determmed
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that such 4 speciés does indeed oceur in North America, then it seems advisablé not to use S. pakisiris here but the
first name applied specifically to a North American pafustris-like snail instead, i.e., Say’s (1821) Lymueus elodes.

43The largest group of Lymnaeidae in North America are the stagnicoline lymnaeids, members of the genus Sragni-
cola. Their taxoriomy, based largely on shell shape, has always been troublesome, Conditions of the water in which
stagnicoling snails livé can have some influerice on the exact shape of their sheils (¢copherotypic variation), whole
populations exhibiting the abnormal characters when they occur. However, other cases of constant population dif-
ferences seem to be due to small genetic differences between populations. The great problem in systematics of stag-
nicoline snails is-in accurately asséssing which characters ar¢ ecophenotypic and which are genetic, and of the genetic
differences which are great enough to conclude that any particular population(s) is (are) distinct énough to deserve a
bittomial (or trmomla]) namne of its (their) owni. Since thére have been almost no experiinental breeding studies to eval-
uate the 1axonomic fmportance of any shell characters in Stagnicols, schemes for classifying the gerius have all been
quite subje‘c-‘tiv'e. Accordingly, systematic interpretations have varied widely, from the “splitters’ to the “lunipers”,

In reviewing North American Stagnicola, it seems to me that they fall into two general groups, the Stagnicola
elodes group and the Stagnicola catascopiumfemarginata group. Typically, species of the Stagnicola elodes group
have an elongated, ratheér narrow, brown shell, and are inhabitants of quiet standing witers, such as ponds, pools,
ditches, marshes, swamps, etc. The Stagnicola catascopiumjemdrginata group typically have compressed spires and
subglobose body whorls, broader, light-colored shells, and are inhabitants of rivers and lakes,

Because of the fundamental uncertainties of their taxonomy, it is not easy to decide on a niomenclatural scheme
for the stagnicolas. The one adopted here reflects a rather conservative approach.

44Hubendick (1951) recognized a separate subfamily, the Lancinae, for the limpét-shaped Lasnx, in contrast to the
subfamily Lymnaeinae, which included all othier lymnaeids. However, whether or not 4 patelliform shell in the Lym.
naeidae is, per se, enough to warrant the recognition of a subfamily, or whether sets of peculiar anatomtical character-
istics not related or only partiaily related io shell shape will eventually define subfamilies is not known at present.
Walter (cf. 1969) mentioned certain close anatomical similarities of Lanx to “Lymnaéa catascopium Say” (=Stagni-
cold emarginata serratg Haldeman). However, the use of anatomical characters for showing relationships in the Lym-
nasidae needs to be reassessed (cf. Burch, Lindsay & LoVerde, 1971).

Sy may not be worthwhile to distinguish between Fisherola nuttalli nuttalli, F. nuttelli kootaniensis and F. nuttalli
lancides, but a more detailed study of Fisherola is needed to decide this. “Fisherola lancides is another subspecies of
the Snake River, in which the apex is a little more anterior, but some of the original lot before me run close to nut-
talli” (Pilsbry, 1925a). In describing Fisherpla lancides, Hannibal (1912) gave the locality as “Snake River (H. Hemp:
hill}).” According to Henderson (1936(:), “The Spokane River specimeris obtained by Hemphill are doubtless the
ones afterwards described fromi his specimens as lgncides,”

46 C1assification of the Physidae follows Té (1978). Subsequent to the preparation of this list, Te (1980} listed an
“unnamed species” of Physella (Physella}, an “unnamed species” of Physella {Costatella), an “unnamed subspecies™
of Physellz (Physella) ancillaria (Say 1825), an “unnamed morph” of Physella (Costatella) osculans (Haldeman
1841), and mtroduced as a subspecies of Physella (Costatella) hendersoni (Cletich 1925) the nomen nudum flovidara
“Pilsbry ms.”

47Species of the genus Stenophysa Martens 1898, native to Central America and México, have been found in Texas
(Te, 1978).

8 The validity of Gyraulus {Torquis) hornensis 1§ opén to some doubt. It was named by F.C. Baker (1934e) fot
specimens that he had earlier (e.g.; 1928c] called Gyraudus arcticus Beck (in Moller) 1842, Clarke (1973) placed
hornensis in the synionymy of G. deflectus.

49If Drepanotrema and the Brazilian Acrorbis Odhner 1937 (type species: Acrorbis petricola Odhiner 1937) dre
shown conclusively to belong to the same tribe, then apparently the earliest name for this taxon is Acrorbini Staro-
bogatov 1958, predatmg Zilch’s (1959) Drepanotreni¢ae and Harry’s (1962) Drépanotrematinag, (Starobogatov
placed Drepanatrema in his Acrorbini (Starobogatov, 1970), and Harry (1962) pliced Acrorbis in his Drepanotrémati-
nae, but Zilch {1959} placed (quest_ionab}y)Acrorbzs in the tribe Segmentineae.)
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names. An alphabetical list of naines assigned to Helisoma s.., with type localities in parentheses, follows: ariceps
Menke 1830 (Virginia), anguistonia Haldeman 1844 (no locality given, not figured, and specimen lost), angulaia
‘Rackett 1821 [preoccupied] (near Lake Huron), angulatum Wood 1828 [preoccupied] (from Haldeman (1844); I
have not seen this reference), antrosum Conrad 1834 (Randon’s Creek, riear Clairtborne, Alabama) (=anceps Menke
1830), aroostookense Pilsbry 1895 (East branch of Salmon Brook, Woodland, Arcostook County, Maine), bartschi
F.C. Baker 1945 (Brook at Great Falls, Virginia), bicarinatum Say 1817 [preoccupied] (Delaware River), cahni F.C.
Baker 1927 (Big Muskallonge Lake, Vilas County, Wisconsin), corrugatum “Curtier” Walker 1909 (Perch Lake, Kerit
County, Michigan), engonatum Conrad 1835 (Albany, New York), idahoense F.C. Baker 1945 (Pend Oreille River,
Sand Point, Idaho), jordancnse Winslow 1823 (South Arin of Pine Lake, about two milés north of East Jordan, Char-
fevoix County, Michigan), latchfordi Pilsbry 1927 (Meach’s Lake, Hull, Quebec), major Walker 1893 [preoccupied,
rénamed percarinatiom Walker 1909] (Crystal Lake, Benzie County, Mlch.lgan), minnesotense F.C, Baker 1927 (Fron-
tenac, Minnesota), percarinatim Walker 1909 [new name for major Walker 1909] (Crystal Lake, Benzi¢ County,
Michiga.n), politum F.C. Baker 1945 (Honeywell Creek, Carleton County, Otitario, Canada), portugensis F.C. Baker
1908 (Portage Lake, on Fish River, Aroostook County, Maine), rovalense Walker 1909 (Siskowit Lake, Isle Royale,
Lake Superior, Michigan}, rishi F. C. Baker 1939 (Toad Island, Georgian Bay, Ontario, Canada), sayi F. C Baker 1928
(Tomahawk Lake, Oneida County, Wisconsin), shellense F.C. Baker 1927 (Shell Lake, Washiburn County, Wisconsin), -
striatum F.C. Baker 1902 (Pleistocene fossil from sewer excavation, eight feet below the surface of the ground, Cold
Spring Park, Milwaukee, Wisconsini), unicarinatum Haldeman 1844 (Schuylkill River). '
In Canada, Clarke (1973) recognized Walker’s (1909} variety royalerise as a valid subspécies of Helisoma anceps.
He considered H. anceps rushi F.C. Baket to be a synonym of H. a. royalense. Clarke considered ten other *subspe-
cies” of H. anceps recorded from Canada: anticostianum F.C. Baker 1945 (a Pleistocenc fossil), aroostookense,
cahni, latchfordi, percarinatum, politum, portagensis, sapi, striatum and unicarivatum. He concluded (p. 443) that
“it is probable that most of the ‘subspecies’ currently recognized [in the Canadian Interior Basin] are not geographi-
cally distinct and are taxonomically invalid but firm decisions on this must be deferred until analysis of more popu-
lations, including topotype populations can be made.”
Helisoma eucosmium (Bartsch 1908) may be sxmply a form or ]uvemle of H. ahceps anceps (Menke).

$1The generic name Carinifex was first presented by Bifiney (1863}, ini combinstion with Lea’s (1858a) newberryi
(Planorbis), as a nameé without description in a pamphlet (“Smithsonian Miscellaneous Collection 000**) containing a
catajogue of North American Pulmonata. In 1865h, ¢, Binney described the genus and figured for the first time Lea’s
species Carinifex newberryi. In 1864c, Lea “provisionally™ introduced the generic tiame Megasystropha for new-
berryi. The International Commission on Zooclogical Nonienclature in Opinion 432 [1956] suppressed the generic
names Carinifex Binney 1863 and Megasystropha Lea 1864 in favor of Carinifex Binney 1865. Cariniféx has been
used for many years as a generic name for the newberryi group of North American planorbids. In subordinating it as
a subgenus of Helisoma, | am following Henderson (1 931b) and D.W. Taylar (1966a},

Whether thete are more than one species of Carinifex is doubtful. “This {Helisoma {Carinifex ) newberryi] has
long been known as a very protean species, but conchologists have not been inclitied to establish varietal names, as
the variations are very numerous and inteérgrade thoroughly, If one begins naming them it is difficult to see where
any linés may be satisfactorily drawsn. It is doubtfil whethier the variations ¢an be properly called even mutations.
The variation is chiefly in the amount of elevation of the spire above the last whorl and a marked tendency toward
scalariformity, with inevitable effect upon the general shape of the shell, and uipon the width of the last whorl and
of the umbilicus, The variation is so great and the gradation so minute that it is almost impossiblé to determine just
what should be the normal form” (Henderson, 1931b). “lam d1sposed to look upon all of the described species and
varieties of Carinifex as subspecies of a widely spread stock ” (Pilsbry, 1934a).

52 Ten nominal sPecms or subspecies are associated with Menefus s.6, in addition to its type species, M. opercularis
Gould 1847, Two of the names are replacements for preoccupled fiames, rultifineatis Vanatta 1899 for oréegonensis
Vanatta 1895 (non oregonensis Tryon 1865} and eoopen F.C. Baker 1940 for planulatus 1.G. Cooper {in W. Cooper)
1859 (non planulatus Deshayes 1824). The other six hames are calhoglypius Vanatta 1895, centervillensis Tryon
1871, crassilabris F.C. Baker 1945, labiatus F.C. Baker 1945, planospirus F.C. Baker 1945 and portlandensis F.C,
Baker 1945, Whether any of these are more than forms or synonyms of opercidaris is not presenﬂy known. The
subgenus needs critical study. Dall (1905) was of the opinion that there was only otié species, and, from sy own
limited observations, I agree. “The sculpture [of M. operculans] is like that of [Promenetus] exdacuous, the spiral
sculpture being faint and sometimes absent i southern specimens, and tendmg to be emphas:zed ifi gorthérn ofies. As
a rule the margin of the apérture is not thickened except in young specimens which have been overtaken by drought
or winter before maturity. The keel is geperally, but not always, present in southern shells, but those from Oregon
and northward show a téndency to form a shell eithér without a noncable keel , or W1th the keel formmg 2 margin 16
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a plane upper surface, rather than a median carina. When compared with Cooper’s types in the National Museuiin Mr,
Vanatta’s P, [“Planorbis™] callioglyptus is seen to be identical. The variety oregonensis retains the typical form but
has stronger spiral sculpture. I regard P. centervillensis of Tryon as a P planulatus with the keel obsolets. What ap-
pear to be Intergradational forms are numerous in the large series in the National Museum; though it would seem
incredible to any one possessing only the éxtremes that they can belotig to the same species” (Dall, 1905: 93).

33k C. Baker ( 1945) said the following about his subgenus Micromenetus, “The group here separated as Micro-
menetus differs from typical Menetus in the size of the shell which is always much smaller, none exceeding 4 mm. in
diameter, The form of the shell is lenticular and there is usually a peripherdl carina moré or less well developed,
The penial gland has a duct which is almost three times as long as the gland and is attached to the inner wall of the
preputium for the greater part of its length . . . In typical Mererus, this duct is short and efiters the diaphragm directs
ly without being attached to the wall of the preputium . . . The pseudobranch in Mi¢romenetus is also very long and
narrow while in typical Menetus it is short and wide . These are small differences, perhaps, but they appear con-
stant. Micromenetus differs from both Promenetus and Planorbula in the shape of the penial gland As far as exam-
ined the radulae of the two groups differ in formulae, that of Menetus being 20-1-20 while in Mlcromenems it ig
15-1-15.”

41 it turns out that the eastern subgenus Micromenetus is représented by only one variable species, M, dilatatus
(i.e., if the riominal species M. brogniartianus and M. sampsowi fall within the normal variation of M. dilatatus), as
the western Menetus s.s. is represented by only the variable M. opercidaris, then separating the two speciés each into
a separate subgenus does not seem justified.

35 How many species to recogtize in the subgenus Micromenetus is difficult to decide without an intensive study of
the group. Eight names for Recent planorbids are associated with the subgenus. Menerus dilafatus (Gould 1841) s
. the type species. Other names are glabamensis Pilsbry 1895, brogniartianus Lea 1842, buchgnensis Lea 1841, flovi-
“densis F.C. Baker 1945, lens Lea 1838, lenticularis 1ea 1844, pennsylvanicus Pilsbry 1916 and sampsoni ‘Ancey’
Sampson 1885. F.C. Baker (1945) listed buchanensis, floriderisis and pennsylvanicus as subspecies of M, dilatatus.
However, whether these are true subspecies or simply forms or synonyms is not known, but judging from Baker's
‘splitting’ in other groups they probably do not justify recognition by latinized names. Lea’s brogniartianus and
Pilsbry’s alabamensis are both carinate forms at present not separable by their descriptions. They may prove to be
only variations of dilatatus. From the specimens that I have observed, M. sampsoni differs from dilatatus by its
rounder, less flared aperture and wider, shallowér umbilicus. Whether ot not these are constant characters is not
known at present. Lea’s lexs (preoccupied) and lenticuleris aré synonyms of brogniartianus.

8 Tweive Recent nominal specific or subspecific names ar¢ associated with Planorbella 5.5.: bella Lea 1841, cam
pantidate Say 1831, cariadensis F.C. Baker & Cahn 1931, collinsi F.C. Baker 1939, davisi Winslow 1926, miichiganer
sis F.C. Baker 1927, minar Dunker 1850, multivolvis Case 1847, rideaitensis F.C. Baker 1945, rudentis Dall 1905,
smithi F.C, Baker 1912 and wisconsinensis Winslow 1926. Say’s campanulata is the type species -of Planorbella
Binney (1865c¢) inspected Lea’s type specimen of bella, an immature shell, and placed it in the synonymy of P, catn=
panulaty, F.C. Baker ( 1928c) synonymized minor with P. campanulata ss. Clarke (1973) placed canadensis, davisi,
ridentis and wisconsinensis in the synonymy of P. campanulata s.s.

STDall (1905) proposgd the section Haldemanina for Lea’s (1858) Planorbis wheatleyi. F.C. Baker (1945) was “dis-

posed to accept Haldemaninia as a subgroup under Planigrbula,” and this arrangement was followed by Zilch (1959).
However, Pilsbry & Ferriss (1906) considered Haldemaning to bé an dbsohite synonym of Plaporbida, and, on in-
specting specimens of Planorbula wheatleyi in the Academy of Natural Sciences of Philadelphid, T am inclined to
agreée with them,

58 Names associated with the genus Promenétus aré carus Pilsbry & Ferriss 1906, coloradoensis ¥.C. Baker 1945,
eéxacuous Say 1821, harni ‘Pilsbry’ Harn 1891, hudsonicus Pilsbry 1934, hvaling Lea 1838, megas Dall 1905, mbellus
Sterki 1894, umbzlzcatel[us Cockerell 1887 and umbilicatus JW. Taylor 1885. Haldeman (1842-45 [1844] ) and sub-
sequent authors Have considered Ayaling to be a scalarifortn P exacuous. Harn’s (1891) haini is a nomen nudum,
which Pilsbry (18994d) synonymized with 2. rubellus. Cockerell’s umbilicatellus is a replacement name for W, Tay-
tor’s umbilicatus (rion Plariorbis umbilicatus Miller 1774). F.C. Baker (1945) desctibed (posthumous]y) colorado:
ensis a§ 4 member of the genus Menetus, H.B. Baker (1946) placed it with Promenenis, Hibbaid & Taylor (1960)
synotiymized it, along with hudsonicus, niegas and rubellus, with exacuous. In regard to differentige as based on
shell characters, I agree with the synonymies above. 1have not séen the type specimens of P. carus, but I anticipate

202




that they will prove to be the same as P umbilicatellus.

Fp.w. Taylor (1960) erected a subgenus, Phreatorienetus, for Promenetus umbilicatelfus (Cockerell) (type species),
the Texan P carus (Pilsbry & Ferriss) and the Central American and Caribbean P circumilinentus (Shuttieworth),
However, because of the small number of species known from Promenetus s.1. (only two of which have been studied
anatomically), and the considerable variability which exists between species of Plariorbidae, Clarke (1973) did not
consider it prudent to recognize subgenera in the genus Promenetus.

809 he genus Vorticifex is based on the fossil species ¥, tryoni Meek (in Dall} 1870, Living species are included in
the subgenus Parapholyx. Separating the fossil species fram the Reécent ones by placing them in different subgenera -
may not be desirable. “The vanablhty of the species [of Vorticifex s.1.}, and the intergradations of form, are so
great that o subordinate groupings within the genus seem practicable at this time” (Taylor, 1966a).

61 Voriicifex (Pamph_olyx ) solida (Dall) may not be specifically distinet from V. (P ) effusa (Lea).

Walter (1970) was of the opinion that all four species of Neoplanorbis aré only variants of Amphigyra alabariensis
Pilsbiy. [ have not had time to investigate this.

53 The species of Fluminicola are not dealt with in the identification key. A [ist of species with distributions can be
found on pp. 22-23.

n spite of the several publications which deal with the subgenus Walkerilla, it is still not well defined. For ex-
ample, in proposing the subgenus, Thiele (1928) mentioned that the radula of its type species, Somatogyrus { Walker-
itla) coosaensis Walker, has a central tooth with a finely serrated cutting edge (in his fig. 25 hé shows a central tooth
with a non-prominest central cusp flanked on each side by nine lateral cusps) and on each side a row of 8-10 basal
denticles. The central tooth of 8. isogonus (Say) he illustrated as having a prominent central cusp flanked by four
lateral cusps, and a row of thrée basal cusps on each sidé. Yet Thompson (1969) illustrated S. (W } fernax Thompson
as having a relatively prominent ceatral cusp flanked by six lateral cusps, and a row of three basal cusps on each sidé.
Thompson (1969} figured the verge of S. (W.) fenax (it is 4 simple tapering structure with a single duct leading to its
apex} and indicated that this type of verge is subgenerically distinct from that of Somatogyrus s.s. The sculpture of
the apicdl whortls of S, (W} fenax it also considered subgenerically distinct, and is described as “fine spiral striations
which begin on first quarter of whorl as minute punctations, then become more intense and coalesce into distinct
striations that terminate at the end of the apical whorl where the striations are slightly oblique.”

65The species of Somatogyrus s.s. are not dealt with m the identification key. A list of species with distributions
can be found on pp. 23-24.

6GMuCh of the key on the southérn, especially Floridanian, Hydrobiinae is based ori the detailed studies of Thomp-
son (1968, 1969).

The monotypic genus Hoyia is distinguished by its radula (F.C. Baker, 1926a}. Its anatomy has not beer: studied,
so its subfamilial placement is presumptive, “The radula of [Hoyia] sheldoni is totally unlike that of any other
American amnicoloid obseived or published. The teeth are all very small, about a third the size of those of Amnicola
limosa, and the denticulations are very fine, all teeth béyond the central being miylticuspid, with the cusps of equal

size” (F C, Baker, 1928¢).

6ETayl'c)r (1966b) characterizes Tryonia as follows: “Shell turriforin, with more whorls, a narrovrer outline, smaller
aperture, and a deeper suture than in most Pyrgophorus. The sculptute may consist only of growth line[s], or may
be coarsely lirate, plicate, of reticulate. Spines of the shoulder of the shell (charactenstlc of Pyrgophorus) are un-

known in Tryonia.
*Virtually all of the specles are known by shell alone s6 that no trerichant charicterization of the genus is pos-

sible. Tryonia cheatumi is known to be ovoviviparous like Pyrgophoriss (Pilsbry, 1935bfa] ).

9The species of Aphaostracon are not dealt with in the identification key. A list of specxes with dlsmbunons can
be found on pp. 19-20,
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T0The keys for the genera Marstonia and Rhapinema are from Thompson (1977).

TiThe species of Cincinnatia, Fontelicelld s.s., Natricola and Fontigens are not dealt with in the identification key.
Lists of species w1th distributions are given ori pp. 25-26, 30-31.

Distinguis’hing chatacters for Amnicola s.8. and Lyogjfrus are from Thompson (1968). The species of neither of
these two subgenerd are dealt with in the 1dem1ﬁcanon key. Lists of species with distributions can be found on pp.
28-30. _

73Pilsbry & Ferriss (1906) described small discoidal shells found in drift debris of the Guadalupe River in Texas
as Valvatg micra and V. micra nugax, but called attention to similarities of the shells to the Palaearctic hydrobiids.
Horatia Bourguignat and Daudebardiella Boettger. Pilsbry and Ferriss stated furthér that, until fresh specimens with
soft parts ot operciila were found, the taxonomic position of these tiny mollusks would témain uncertain. In 1916,
Pilsbry placed them in the genus Horatia and the subgenus Hauffenia Pollonera. Bole (1970) separated Hauffenia as
a genus distinct from Horatia, using characters of the seminal receptacle and operculum to distinguish the two taxa,

Taylor (1975) placed micra in Hauffenia and nugax in Horatia. As yet, there are no published anatomical or oper-
cular data on the American species, so it is not khown to which, if elther genus they belong,

™ There is considerable local variation in Leptoxis s.5., which has been responsible for the creation of many nominal
species and a large synonymy. “It is clear to the eye [that] the Anculosa [=Leptoxis s.s.] of the main parts of the
Cumberland and Tennessee rivers [are] higher in proportion te diameter than are shells of headwaters and tribu-
taries. ... In Anculoss [= Leproxis ss.], environmental polymorphism . .. is léss simple than in the lithasias that
have been studied. The main river anculosae follow the rule of having shorter spires than the upriver and tributary
colonies. There is also another énvironmental modification, The body whorls of main river anculosae are higher in
proportion to dianieter than those of head and tributary waters, ... The changes are irregularly progressive™ (Good-
rich, 1934a: 12, 15), “A. subglobosa Say is the headstreani representative in the Tennessee River system. It is re-
placed downstream by A. {Leptoxis] praerosa Say in the main river, and those forms of Anculose [Leptoxis] which
penetrate the lower tributaries are, with only one or two exceptions, either this species or obvious offshoots of it.
The group can be spoken of as the subglobosa-praerosa complex” (Goodrich, 1938: 4-6).

78 Goodrich (1940d: 19) mentions that the radula of Midalia [“Nitocris™] is distinctly different from that of Lep-
roxis 5.8, [“the true Anculosa™]. Asyet, I have not been able to confirm this. Any future study of the generic/sub-
genenc relationships of these two groups should includé an inspection of their radulae with the scanning electrori

lmcroscope

"6 The shell of Leptoxis taenigta i3 quite variable in regard to spiral sculpturing, ranging from completely smootii to
11rate In thé past, populatmns with lirate formis have beeii called L. griffithigna (Lea).

" Smooth shells may occur in various populations of Leptoxis formosa, but spiral striae are characteristic of the
spécies.

"8The species of Elimia, Juga, Lithasia s.s., Angitrema atid Pleyrocera aie not dealt with ifi the identification key.
Lists of species with distributions can be found on pp. 32-42, 44-48.

79The species of Stagnicola and Lanx s.s. are not dealt with in the identification key. A list of species with distriby-
tjons ¢an be found on pp. 51-53.

8various lymnaeids are characterized by having radulae
with either bicuspid or tricuspid lateral teethi. In the
genus Fossaria, members of the subgenus Fossarig §.5. have
tricuspid lateral teeth (Fig. 773a), whereas members of
the subgenus Bukerilymnaea have bicuspid laterals (Fig.
773b), Because of possession of bicuspid lateral teeth FIG, 773. Lymnacid radular teeth. 4, central toothi and
(characteristic of North American Stagnicola), Bakeri- a tricuspid 1st lateral tooth; b, 4 central tooth and & bis
- lymnaen was previously placed with the stagnicolas. cuspid 1st Iateral {ooth,




81 The relationships of the Alaskan representatives of the Holarctic Fossaria truncafula to Eurasian menibérs of the
species, as well as to the more eastern American fossarias, has not been critically studied,

82The shape of the shell of Fossaria (Baketilyrindea) hendersoni from Colorado is quite similar to that of F (B.)
sonomgensis. Hibbard & Taylor (1960) considered the shell of F. (B.] hendersoni to fall withii the range of varia-
tion of F. (B.} cockerelli. F. {B.)sonomaensis also may prove to be merely @ morph of cockerelli, or of bulzmo:des,
as suggested By Clarke (1973),

83 The strong spiral striation of *Galba™ alberta F.C. Baker suggests that this morphi or species may belong to Stagni-
cola rather than to Fossaria ( Bakerilymriaed }.

B The distinction betweett Fossaria dalli and F. perplexa seems a bit dubious. The latter has been reported from
Washington (F.C. Baker & Henderson, 1929) and (as a morph of bulimoides) from California, Montana, Utah, Nevada
and Arizona (Clarke, 1973).

85 1he Physidde are taken to genera in this key, excépt for Aplexa and Sterophysa, which are keyed to speciés. List? i
of spécies with distributions can be found on pp. 53-57.

8 North American snails of the genus Aplexa have generally been referred to the Furasian species A. hypnorum
(Linriaeus). Starcbogatov & Strelétzkaja (1967) and Te (1978, 1980) récognized the Western Hemisphere Aplexa
as A. elongata (Say). Starobogatov & Streletzkaja reported A. elongata also in eastern Siberia.

87 Couplets 5, 6 and 7 are from Walker (1908c).
8 Erom Clarke (1973).

89F.C. Baker {1945) recognized only two species of Planorbella s.5., P. campanulata (Say) and P. multivolvis (Case),
but for campariulata he recognized the nine subspecies [as Helfsoma (Planorbells) campanulaturm) listed below. {1
have ommitted three subspecies known only as fossils.)

P. campanulata campanulata (Say 1821). Vermont west to North Dakota, south to Ohio and Illinois, north-
ward to Great Slave Lake (F.C. Baker, 1928¢). _
P, campanulata wisconsinensis (Winslow 1926). Wisconsin, Michigan, and probably Quebec, Ontario and Manj-
taba (Winslow, 1926; F.C. Baker, 1928c).
P. campaniilata davisi (Wmslow 1926) Michigan and Wisconsin (F.C. Baket, 1928c); New Hampshire (F. C
Baker, 1942c¢).
P campariulata canadensis (F.C. Baker & Cahn 1931). Lakes of northern Ontario (F.C, Bakeér & Cahn, 193 1).
P, campanulata collinsi (F.C. Baker 1939). Lake of the Woods District, westérn Otitario (F.C. Baker, 1939b),
P. campanulata michiganensis (F.C. Baker 1927). Mud Lake, Roscommon County, Michigan (F.C. Baket,
1927e).
P, campanulaia rudentis (Dall 1905), Knee Lake, on Hayes River, Keewatm northérn Manitoba, Canada (Dall
1905: F.C. Baker & Cahn, 1931),
P tampenulata smithi (F.C. Baket 1912). Douglas Lake, Mlchlgan ? also northern Wisconsin (F.C. Baker,; -
1928¢c),
P. cammpanulata rideauensis (F.C. Baker 1945). Rideau River, Ottawa, Canada (F.C. Baker, 1945).
Clarke (1973) placed rudentis Dall, wisconsinensis Winslow, davisi Winslow and cénedensis F.C. Baker & Cahn in
the synonymy of campantdata s.5. He recognized collinsi F.C, Baker and also apparently mudtivolyis C ase as sub-
species of carmpanulata. . '

90Most of the nomiinal taxa withifi the subgenus Pierosoma are not cntlcally enough defined, especially in régard to
geographic, microgeographic and ecophenotypic variation, to present mote than g very tentative taxopomy at this
time, F.C. Baker (1945: 149) recognized fas “Helisoma {Pzerosoma)”] 17 species plus an additional 10 subspecies
for North America north of Mexico: ammon (Gould), binneyi (Ttyon), chautauguensis F.C. Baker, corpulenta cor-
pilenita (Say), corpulenta vermilionensis F.C. Baker, horni (Tryon), magnifica (Pilsbry), multicosiata multicostata
- F.C. Baker, mudticostata whiteavesi F.C. Biker, occidéntalis occidentalis (Cooper), occidentalis depressa F,C. Baker,

oregonensis (Tryon), pilsbryt pilsbryi (F.C. Baker), pilsbryi infracariviata (F.C. Baker$, plexata (Ingersoll), subcrenata

205




subcrenata (Carpériter), subcrenata disjecta (Cooper), tenuis californiensis F.C. Baker, ténuis sinuosa (Bonnet), traski
(Lea), trivolvis trivolvis (Say), trivolvis fallax (Haldeman), trivolvis lenta (Say), trivolvis macrostoma (Whiteaves),
trivolvis turgida (Jeffreys), truncata (Mites) and winslowi (F.C. Baker). Baker {op. cit.) included B horni and P
plexata as subspecies of subcrenata on plates 90, 92 and 93, He named additional taxa latér in the same work: rgn-
dolphi (a variety of binneyi), columbiensis, kennicotti, preblei (a variety of pilsbryi), perdisjuncta (a varisty of sub-
crenata) and marshalli (a variety of trivolvis).

Clarke (1973) placed fallax Haldeman and macrostoma (Whlteaves) in the synonymy of trivolvis (Say), horril
(Tryon) aid plexata (Ingersoll) in the synonymy of subcreniata (Cirpenter), kenni¢otti F.C. Baker and preblei F.C.
Baker in the synonymy of pilsbryi infracarinata F.C. Baker, and multicostata F.C. Baker in the synonymy of cor-
pulenta (Say). He (op. cit.} considered subcrenata to be a subspec1es of trivolvis.

M The subgenus Seminolina was named by Pilsbry (1934a) to include “Helisoma” scalare (Jay 1839) (the type spe-
cies), “Helisoma” duryi (Wetherby 1879) and its subspecies and forms, and the Pliocene “Helisoma’ conanti (Dall
1890) and *“Helisoma™ disstoni (Dall 1890). He (p. 31) characterized them as, “Helisomas in which the external
duct from penial gland to upper sac is short and adnate. Shell shaped like Pierosomd ot with the spire produced orl
the left side and scalar, Physa-shaped. The smooth or malleate surface is not thread-striate, usually glossy.” F.C.
Baker (1945: 130, 134) further characterized the subgenus: “Shell . .. Large; siftistral, physa-shaped or planorboid, -
with every gradauon between these forms, usually widely or deeply imbilicated; surface smooth, usually glossy, =
without the thread-like striae of Pierosoma. ... Seminolina is a notable group of the subfamily Helisomatinae and
one of the most variable genera as regards species. The physoid aspect of its type species, Paludina scalaris Jay, led
the older conchologists to include it in Physa and the genus Amerig of the family [sic] Bulinidae. The largest spe-
cles, [sic] Helisoma duryi (Wetherby), is perhaps more variable than any other speciés found in America, its extremes
being from typical Physa-shaped to flatly discoidal shell. The elongation of the spire always produces a physoid
aspect. The races of dury/ blend into each other and often three forms will occur in the samé lot, as normale, inter-
calare, and duryi.” .
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FIG. 774. Diagram showing relations of Flozida forms of Planorhélla of the subgenius Serninoling (from Pilsbry, 1934a);
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92The Planorbella (Pierosoma) ammon (Gould) group includes the nominal species ammon Gould 1855, #raski Lea
1856, binnevi Tryon 1867, occidentalis Cooper 1870 and columbiensis F.C. Baker 1945, “H. binnevi, H. amnion,
H. oecidentale, and H. fraskii are all closely related and may be found to belong to 1 species when the problem is
investigated thoroughly” (Clarke, 1973: 465).

Henderson (1934a) discussed and figured thé latter four nosinal species, Of £ ammon he said, “An important
character is the stronig slope of the lateral outline, giving the shell somewhat the shape of a truncated coiie. This is
shared by most Helisoma species, but is more marked than usual it this species. Many niuch depressed specimens of
similar diameter from California might easily be assigned to ammon, and there seem to be some intergrades, but I
am inclined to believe there is no close relationship between them.” Regarding P. fraski, Henderson said, *“The re-
semblance of this species to binneyi is notable, but it is more nearly barrel shaped, considerably higher proportion-
ally, and the sculpture less pronounced, especially on the last whorl, where the striae are very fine, but just in front
of the aperture théy are coarser, and the apical whorls are deeply sunkeri. Young specimens of amumon from the
same region much resemble fraskii, but they soon begin to lose their barrel shape and take on the ¢runcated cone
shape of ammon, the carina is not so sharp and the apex 16t so deeply sunken.” Henderson {(op. cit.) selected 3
neotype for P occidentalis from Klamath Lake, Oreégon. ““The neotype mieasures 27.5 mm. in diametér and 15 mm.
in altitude just back of the slightly everted lip, approximating Cooper’s maximurit measurerients. Thie last whorl is

not carinaté, but is.shortly rounded above and more broadly below. ... Though somewhat resembling H. binneyi b

(Tryon) in the strap-like whorls, occidentalis differs markedly in the 1ess pronounced sculptuse and the disappear-
ance of the carina at an early stage of growth.”

“Helisoma columbiense shows relationship to the binneyi group in its sculpture and the carination of its whorls.
It differs from the members of that group in that it is of smaller size, hias less relative axial height, its b striae are
less widely spaced and the whorls are usually more angulate. It differs from the subcrenafurn group in having more
regular and léss widely spaced rib striae, in its angulated base and spire depression, and in the shape of the aperture™
(E.C. Baker, 1945: 223).

23 A second nominal species will also fit the diagnosis provided by the second halves of key couplets 40 and 46,
Planorbella { Plerosoma) tenuis (Fig. 735), 1t is not clear to me just which shell features can be used to separate it
from P (P.) trivolvis subcrenata. My general impression is that fenuis is usually smaller and mote finely sculptured
than typical subcrenata. F.C. Baker (1934a) named a subspecies from Sania Clara County, California, Helisoma
teritie californiense.” “This race is widely distributed in California from Santa Clara County southward. Helisoma
teruie is widely distribuied in California and does not differ materially from the species as found in Mexico and Ari-
. zona.” F.C. Baker (1945) figured “Helisoma tenue sinuosum (Bonnet)” from Arizona, Texas, New Mexico and

Mexico.
%Key couplets 44 and 45 are from Clarke (1973}

95A second nominal species or subspecies will also fit the diagnosis pm\nded by thie second half of key couplet 44,

Planorbella (Pierosoma) winslowi (F,C. Baker 1926). It is not clear to me just which she]] features can be used to
separate it from P (P.) corpulenta corpulenta. F.C. Baker (1926b) named it originally as “a very distinct variety of
frivolvis, 1t resembles pilsbryi ini some respects, but is smaller, only about half the sizé of adult individuals of that
variety, and the body whorl is sharply angulated and more flat-sided. It was first thought to represent a distinct spe-
cies, but the presence of individuals varying toward trivolvis in the type lot, as well as in nearby watérs, indicate a
relationship to this large planorbid.” Further, the shell characteristics of 2, (P J winslowi merge into P, (P.) pilsbryi
infracarinata, which merge with P, (P} pilsbryi s.s., which in turn seein to merge into P. {P) trivolvis. (See note 96.)

%6 Clatke (1973: 459 ff.) recognized the subspecies Helisoma |= PIanorbella] (Pigrosoma) pilsbryi mfmcannatum

F.C. Baker 1932, but not without some hesitation. “Sincé reliable criteria are lacking for any new evaluation of the
biotogicat relatmnship between this taxon and the more southern Helisoma = Planarbelia] pilsbryi Baker, the most
recent opiriion (Baker 1945: 138) is followed and the name H. p. infracarinatum is used. ... Baker [1936b]
commented on the ‘perplexing variation’ in this subspecies. The variation is so great, in fact that one is mmally
tempted to consider it analogous to the variation exhibited by Gymulus deflectus and 1o regard Helisorna [= Plangr-
bella (Pierosomal} pilsbryi mfmcannarum as a frequently occurring morphological variant of H. frivalvis (Say), .
It is also possible that Helisoma pilsbryi infracarinatum is a morph which is intermediate between H. corpulenmm
(s, str.)y and H. trivolvis (s. str.) derived from sporadic introgressive hybridization or représenting a survmng parental
stock from which H, corpulentum arose, The status of H. p, infracarindtuni as a séparaté taxon fequires addxtmnal
research” (Clarke, 1973: 461.462).
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Clarke (1973) placed Helisoma kennicotti F.C. Baker 1945 and Helisoma pilsbryi preblei F.C. Baker 1945 in the
sytionymy of Planorbella (Piercsoma) pilsbryi infracarinata (F.C. Baker),

From a comparison of authentic material of pilsbryi (paratypes, ANSP 140269) and infracarinafe (paratypes,
ANSP 158589), as well as winslowi F.C. Baker 1926 (paratypes, ANSP 158596), and cotisidering varidtion séen in
other museum Iots and presented in the literature, I can see no compelling reason to separate the three forms taxo-
nomically with latinized names. Further, I suspect that Plgnorbella pilsbryi is not taxoriomically distinct from P
trivolviy.

The spire carinae in the form infracerinate have a tendency to be better developed than in pilsbryi; these carinae
are rather prominent in the form wikslowi, the shell of which also has well-developed basal carinae.

9k C. Baker's opinions regarding Planorbella {Pierosoma/ trivolvis (Say) changed over the years, In his final (1945)
publication, he recogrized the eight subspecies [as Helisoma (Pierdsoma) trivolyis] listed below and gave various
localities.

P, trivolvis trivolvis (Say 1817), “This type of shell is abundantly distributed in the northeastern part of the .
United States from Maine westward to Nebraskd. The southward extension of the typical form appears to
be northern Illinois and Indiana, Ohio, Pennsylvania, and New Jersey” (F.C. Baker, 1936b). In 1945, Baker
mentioned New York, Michigan and Wisconsin.

P, trivolvis fallax (Haldéman 1844). Massachusetts, Maine.

P, trivolvis lenta (Say 1834). Central llinois, Tennessee, Louisiana, Texas.

E, trivobvis macrostoma (Whiteaves 1863). Southern Canada, northern Wisconsin.

P trivolvis turgida (Jeffreys 1830) (=intertexta Sowerby 1878). South Carolina 7, Florida, Alabama, Texas,
Arkansas,

P. trivolvis marshalli (E.C. Baker 1945). New Jersey, New York, Maryland, Virginia.

P. trivolvis chautaiiquensis (F.C. Baker 1928). Chautauqua River, New York.

P. trivolvis holstonensis (F.C. Baker 1945). Holston River, southwestern Virginia.

Clarke (1973) added subcrenata Carpenter 1857 as a subspecies of Planorbella [“Helisoma™] trivolvis, giving its
distribution as California to British Columbia and Yukon Territory and east to Utah, Colorado, Minnesota and Mani-
toba. He placed fallax Haldeman and macrostoma Whiteaves in the synonymy of frivolvis s.s., and hormi Tryon 1865
and plexata Ingersoll 1876 in the synonymy of subcrenata.

T doubt if it is advisable at this time to recognize varieties or subspecies of Planorbellg trivolvis, at least until a
careful study is undertaken and compléted on this commion and wide-spread complex of North American planorbid
snails, However, if geographic subspecific names fit a need, then perhaps four can be tentatively adopted: B #ivolvis
s.s. (northern North America east of the Rocky Mountains, south to Nebraska, northern Hlinois, Pennsylvania and
New Jersey), P. trivolvis lentg (central US.A. south of Nebraska and central Tllinois to Texas (?) and Louisiana), P
trivolvis turgida (southeastern U.S.A., south of Pennsylvania and west to Alabama, Arkansas arid possibly Texas)
and £ trivolvis subcreriata (Rocky Mountain and Pacific states and provinces, possibly east in the north to Manitoba
and Minresota),

98Pllsbry (1934a) recognized six races of Planorbella (Seminioling) durvi: duryi ss., interealaris lesbry 1887, pre-
glabrata Marshall 1926, eudiscus Pilsbry 1934, normalis Pilsbry 1934 and semmohs Pﬁsbry 1934, These, along with
P (8.} scalaris, are 111ustrated in Fig, 774.

Plariorbefla {Seminolina) duryi seminolis is the subspemes whichi is charagterized by an everted splre of varying
degrees. Higher spired individuals ar¢ very similar in appearance to £ (8.} scalaris; but the latter is narrower and
generally less widely umbilicate. Also, in P, (S.) duiryi seminolis, the “lower [i.€., anterior] miargin of [the] aperture
is génerally advanced beyond [that of] the upper [ie. postenm] margii (except in ¢xceptionally long individuals)
(Pﬂsbry, 1934a: 35), whereas in P, {S,) scalaris the upper (posterior) margin of the apertute (when viewed from the
spire end of the shell) projects further than the lower (anterior) margin.

99 The identification key for the Ancylidae is adapted front Basch (1963).
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100.1y¢ 1ateral teeth of Rhodacmea are distinct from other
Noith Americari ancylids by the possession of an “enor-
mous mesocone, the blade-like cisp extending beyond the
base, the ectocone is back of the mesocone, entirely sepa.
rated from it and has several small cusps; there is no endo-
cone” (Walker, 1918b) [Fig. 775].

--ectacone

G

\ Lmesocone |
LJ R LW )

“central tooth. \JA____7 ™ Ist lateral tooth

F1G. 775. Central and 1st radular teeth of ancylid limpets.
Rhodacmed is on the left,
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GENERIC SYNONYMY

Acroluxus Keep 1887 misspelling of Acroloxus Beck 1837. (“Acroluxus Nuttalli, Ha]d ”in Keep
(1887) = Fisherola nutialli (Haldeman 1841).)

Alleghenya Clench & Boss 1967 = Mudalia Haldeman 1840.

Amarula Sowerby 1842 = Thiara Roding 1798.

Amblostoma Rafinesque (in Binney) 1865 = Ambloxis Rafinesque 1818, which is an unidentifiable
name. Both names have the same type species, 4. eburnea Rafinesque (in Binney) 1865,

Ambloxis Rafinesque 1818 = an unidentifiable name; occasionally mentioned as possibly being the -
same as Campeloma Rafinesque 1819,

Ambloxus Rafinesque 1831 = Thiara RGding 1798,

Ameria Dall 1870, preoccupied = Seminolina Pilsbry 1934, ‘

Ampullaria Lamarck 1799 = Pila Réding 1798, a genus of Africa and Asia. In the earlier literature, -
species of Poinacea were erroneously assigned to the genus Ampullaria.

Ampullarius Montfort 1810 = Pomacea Perry 1810.

Anaplocamus Dall 1895 = Mudalia Haldeman 1840.

Anculosa Say 1821 = Leptoxis Rafinesque 1819,

Anculotus Say 1825 = emendation of Anculosa Say 1821 = Leptoxis Rafinesque 1819

Ancylotus ‘Say’ Herrmannsen 1846 = emendation of Anculosa Say 1821 = Leproxis Rafinesque
1819,

Ancylies Miiller 1774 = a genus of tlie Palaearctic and Ethiopian regions. In the earlier literature,
many or most ancylid species of the Western Hemisphere, as well as the patelhform Lymnael-
dae, were erroneously assigned to the genus Ancylus.

Apella ‘Mighels’ Anthony 1843 = Gyrotoma Shuttleworth 1845, Apells is an invalid iame based on
an unknown species.

Aphella ** ‘Mighels’ Anthony™ Hannibal 1912 = misspelling of Apella ‘Mighels’ Anthony 1843 =
Gyrotoma Shuttleworth 1845, '

Armigerus Clessin 1884 = Biomphalaria Preston 1910, See Opinion 735 [1965] of the International
Commission on Zoological Nomenelature.

Australorbis Pilsbry 1934 = Biomphalaria Preston 1910.

Bithinia Gray 1824 = Bithynia Leach (in Abel) 1818.

Bovillina Dall 1924 = Orvgoceras Brusina 1882,

- Bulimngeéa ‘Haldeman’ Hubendick 1951 = miisspelling of Bulimrea Haldeman 1841.

Bulimula Dall 1885 = Bithynia Léach (in Abel) 1818,

Bulimus Scopoli 1777, suppressed by the International Commission on ZOOIOglC&l Nomeng¢lature,
Opinion 475, 1957 = Bithynia Leach (in Abel) 1818,

Bulinus Miiller 1781 = a planorbid genus of Africa, the Mediterranean regio, the Middle East, and
somie of the Indian Ocean islands. In the earlier literature, it was occasionally used erroneous]y
for members of the Physidag, including North Ametican Aplexa,

By thinella Moquin-Tandon 1856 = a European genus; it is not known to occur in North Amenca

Bythinia MacGillivray 1843 = Bithynia Leach (in Abel) 1818,

Calling Hannibal 1912 = Viviparis Montfort 1810,

Carnifex Keep 1893 = misspelling of Carinifex W.G. Binney 1865,

Ceratodes Guilding 1828 = Marisa Gray 1824,

Ceriphasia Swainson 1840 = Pleurocera Rafinesque 1818.

Chilocyclus Gill 1863 = Pomatiopsis Tryon 1862.
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Cincinng Hiibner 1810 = Valvata Muller 1774.

Cochliopa Stimpson 1865 = a genus of Panama; not found in North America (see ‘Vlornson 1946),

Conchylium Cuvier 1816 = Poniacea Perry 1810.

Costella Meek 1876 = Costatella Dall 1870.

Cyclemis Rafinesque 1819, undeterminable = ? Viviparus Montfart 1810.

Cyclostoma Lamarck 1799 Epitonium Roding 1798, a marine shail; Ciclostoma Draparnaud
1801 = Pomatias Stiider 1789, a land snail. Some‘ North American freshwater trunicatelloid
snails have previously been erroneousty assigned this generic name.

Dentatus ‘Beck’ Gray 1847 = Plariorbula Haldeman 1840.

Discus Haldeman 1840, preoccupied = Planorbulg Haldeman 1840.

Ellipstoma Rafinesgque 1818 = an unidentifiable name.

FEuamnicola Crosse & Fischer 1891 = Admnicola Gould & Haldeman 1840,

Eurycaelon Lea 1864 = Lithasia Haldeman 1840.

Galba Schrank 1803 = a nomen dubium, based on an unidentifiable species (Galba pusilla Schirank

1803), In the past, Galba has been used unfortunately sometimes in place of Fossaria or Stage Hed

ricola.

Glottella Gray 1847 = Angitrema Haldeman 1841,

Goniobasis Lea 1862 = Elimia H. & A. Adams 1854. The type species of Goniobasis is Goriobasis
oscttlata Lea 1862, selected by Hannibal (1912), which he said is the same as Melania olivula
Conrad 1834. However, Goodrich (1936, 1941¢) considered Lea’s osculata to be a synonym
of Melania (“Goniobasis™] alabaniensis Lea 1861 and Conrad’s olivila to be a distinct species.
Both belong to theé genus Elimia.

Gundlachia Pleiffer 1849, type G. ancyliformis Pfeiffer 1849, by monotypy = a growth variant of
Ancylus havanensis Pfeiffer 1839, which is a synhonym of Ancylus radiatus 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.

Haldemnania Clessin 1880, preoccupied = Ferrissia Walker 1903.

Haldemania Tryon 1862 = Lioplax Troschel 1856.

Haldemaning Dall 1905 = Planorbula Haldeman 1840.

Helicosoma Agassiz 1846 = Helisoma Swainson 1840.

Hydrobia Hartmann 1821 = a genus of Furope; it does not occur in North American fresh waters,
In the earliér literature, many species of freshwater truncatelloid snails of the Western Hemi-

- sphere were assigned erroneously to this genus.

Hydrognoma Gistel 1848 = Thigra R6ding 1798.

Hypsogyra Lindholm 1927 = Planorbella Haldeman 1842,

Ibicornu Dall 1924 = Orygoceras Brusina 1882,

Incilicornu Dall 1924 = Orygoceras Brusina 1882,

Kineaidilla Hannibal 1912 = Ferrissia Walker 1903.

Laphrostoma Rafiniesque 1815, nomen rudum = Neriting Lamarck 1816.

Lecythoconcha Annandale 1920 = Cipangopaludina Hannibal 1912. '

Leptolimneg Swainson 1840, type species Buccirium glabra Miiller 1774 = a European species.

Limnaeq Blainville 1824 = Lymnaea Lamarck 1799,

Limnea Link 1807 = Lymnaea Lamarck 1799

Limneus Draparnaud 1801 = Lymnaea Lamarck 1799,

Limnophysa Fitzinger 1833 = Stagnicola Leach (in Jeffreys) 1830.

Lithoglyphus Hartman 1821 =a Europeari genus, possibly corgeneric with the North American
Fluminicola Stimpson 1865 {se¢ note 10, p. 195).

Lithoparches Gistel 1848 = Thiara RGding 1798.

Lutella Haldeman 1840 = Bithynia Leach {(in Abel) 1818.

Lymnaeus Cuvier 1817 = Lymnaea Lamarck 1799,

Lymneus Brard 1810 = Lymnaeq Lamarck 1799,

Lymrula Rafinesque 1819 = Lymnaea Lamarck 1799.
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Lymnulus Rafinesque (in Binney) 1865 = Ambloxis Rafinesque 1818, which is an unidentifiable
nanie. Both names have the same type species, A. eburneg Rafinesque (in Binney) 1865.

Lymnus Montfort 1810 = Lymnaea Lamarck 1799.

Lythasia ‘Lea’ H. & A. Adams 1854 = spelling variation of Lirhasia Haldeman 1840,

Macrolimen Lea 1862 = Elimia H. & A, Adams 1854,

Megdra H. & A, Adams 1854 = Angitrerma Haldeman 1841,

Megastropha Walker 1918 = misspelling of Megasystropha Lea 1864.

Megasystropha Lea 1864 = Carinifex Binney 1865. Sec Opinion 432 [1956] of the International
Commiission on Zoological Nomeénclature.

Melacantha Swainson 1840 = Thiarg Roding 1798.

Melafiisus Swainson 1840 = Jo Lea 1831.

Melania Lamarck 1799 = Thiara Roding 1798. _

Melanidia Rafinesque 1815 = Melania Lamarck 1799 = Thiara Roding 1798.

Melantho Bowdich 1822 = Campeloma Rafinesque 1819,

Melas Montfort 1810 = Thiara Roding 1798.

Melasma H. & A. Adams 1854 = Elimia H. & A. Adams 1854,

Melatoma Anthony 1843 (not Melaroma Swainson 1840) = Gyrotoma Shuttleworth 1845,

Melatoma Swainson 1840 = a marine group.

Meseschiza Lea 1864 = Angitrerng Haldeman 1841,

Meseshizg Lea 1876 = spelling error of Meseschiza = Angitrema Haldeman 1841,

Nasonia F.C. Baker 1928, preoccupied = Bakerilymnaea Weyrauch 1964,

Nauta Leach (in Turton) 1831 = Aplexa Fleming 1820.

Nautilus Linnaeus 1758 = a tetrabrarich cephalopod. Used for Gyraulus ( Armiger) crista (Linnaeus
1758) in the original species description.

Nerita Linnaeus 1758 = a marine genus, tot found in North American fresh waters.

Nitocris H. & A. Adams 1854 = Mudalia Haldeman 1840.

Omphemis Rafinesque 1819, undeterminable = 7 Vivipariis Montfort 1810,

Omphiscola Rafinesque 1819 = dn unidentifiable name,

Oxytrema Rafinesque 1819 = nomen dubium. :

Paiudestring Orbigny 1839 = Hydrobia Hartmann 1821, a genus of Europe; it does not oceur in
North American fresh waters. In the earlier literatiire, many species of freshwater snails of the
Western Hemisphere were listed under both of these generic names.

Paludina Lamarck (in Férussac) 1812 = Viviparis Montfort 1810,

Paradines Dall 1924 = Vorticifex Meek (in Dall) 1870.

Phireaiomenetus Taylor 1960 = ? Promenetus F.C. Baket 1935,

Physina Rafinesque 1815 = Phiysa Draparnaud 1801,

Physodon Haldeman 1843 = Physella Haldeman 1843,

Plariorbing Haldeman 1842 = Biomiphalaria Preston 1910, See Opintori 735 [1965] of the Inter-
national Commission on Zoological Nomenclature.

Planoibis Milller 1774 = 4 genus of the Palaearctic and Ethiopian regioss, In the earlier literature,
many ot most planorbid species of the Western Hémisphere were assigned erroneously to the
genus Planorbis, :

Planorbuling Martens 1899, preoccupied = Planorbula Haldeman 1840.

Pleurovalvata Haas 1939 = Valvata Muller 1774,

Pompholycodea Lindholm 1927 = Parapholyx Hanna 1922,

Pompliolyx Lea 1856, preocc:lJpled Parapholyx Hanna 1922

Pomus H & A Adams 1856 Pr)macea Petry 1810

and is w1der distributed in Britain and Europe but as yet no specles of Potamopyrgus is known
to occur in North America. North American species previously referred to Potamopyrgus

are oW assigited to other genera.
Pseudogalba F.C. Baker 1913 = Fossaria Westerlund 1885,
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Pyrgula Cristofori & Jan 1832 =a genus of Europe; it does not occur in North American fresh
waters. In eatlier literdture, some species of North American truncatelloid snails were assigned
erroneously to this genus. '

Rhodocephala Walker 1917 = Rhodacmea Walker 1917,

Scaphe ‘Klein’MoOrch 1852 = Vitta MGreh 1852, the North American subgenus of freshwater Neritinia.

Schizochilus Léa 1853 = Gyrotomia Shuttleworth 1845,

Schizostoma Lea 1843, preoccupied = Gyrotoma Shuttleworth 1845,

Segmentina Fleming 1817 = 4 genus of the Palaearctic region. In the earlier literature, species of
Planorbula sometimes erroneously were assigned to the gents Segmentina.

Simpsonia F.C. Baker 1911, preoccupied = Pseudogaiba F.C. Baker 1913 = Fussaria Westerlund
1885.

Spirodon ‘Anthony’ Tryon 1873 = Mudalia Haldeman 1840.

Stimpsonia Clessin 1878, preoccupied = Fontigens Pilsbry 1933,

Strepoma ‘Rafinesque ms.” Haldeman 1863 = Pleurocera Rafinesque 1818.

Taphius H. & A. Adams 1855 = Biomphalaria Preston 1910, See Opinion 735 {1965] of the Inter-
national Commission on Zoological Nomenclature.

Telescopella Gray 1847 = Pleurocerg Rafinesque 1818,

Thomsonia Ancey 1886, preoccupied = Seminolina Pilsbry 1934,

Tiara Herrmannsen 1849, preoccupied = Thiara R6ding 1798.

Tropidina H. & A. Adams 1854 = Valvata Miiller 1774,

Trypanostoma Lea 1862 = Pleurocera Rafinesque 1818,

Tviotoma ‘Haldeman’ Fischer 1885 = emendation for Tuloforma Haldeman 1840,

Vancleavia F.C, Baker 1930 = Probythinella Thiele 1928, '

Velletea Haldeman 1841 = spelling variation of Velletia Gray (in Turton) 1840 = Acroloxus Beck
1837. (Ancylus (Velletea) nuttallii Haldeman 1841 = Fisherola nuttalli (Haldeman 1841).)

Vivipara Sowerby 1813 = Viviparus Montfort 1810.

Viviparella Rafinesque 1815 = Viviparus Montfort 1810.
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GLOSSARY

Abaxial. Directed away from the shell axis (i.e., the central line or central column of a coiled gas-
tropod shell) outward.

Acroloxid. A common-name adjective referring to a member of the family Acroloxidae.
Acute. Sharp at the end.

Ampullariid. A common-name adjective referring to a2 member of the family Ampullariidae.

Ancylid. A common-name adjective referting to a member of the family Ancyiidae‘
Ancyliform. Limpet-shaped; patelliform; shaped like an obtuse cone (sée Fig. 13).

Angular, angulate. Having an angle (or having the tendency to form an angle), rather than a round
contour.

Angulation. Edge along which two surfaces in different planes meet at an angle,

ANSP. Abbreviation, usually associated with museum specimen catalogue numbers, for Academy of
Natural Sciences of Philadelphia.

- Aperture. The opening or “mouth” of a snail shell through which the head-foot protrudes when the
siail is active. .

Attenuate. Slender; elongated; long and narrow.
Auctorum (abbr. auct.}. Of authors.
Auger-shaped. Shaped like an auger, i.e., with a flattened base terminating in a sharp, pointed twist.

Axial, Parallel to the axis or columella of a shell, i.e., transverse to the direction of the shell’s $pital
coil,

Base. The part of the shell opposite tl}e apex. When a shell is held with the apex directed upward,
the base is the “bottom™ part of the shell. In regard to the 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 volution of a spﬁ‘al sriail shell, measdréd from the outer lip
back to a point immediately above the outer lip (Fig. 5). It is hormally the largest whorl of the shell,
and is called the body whorl because it encloses the greatest part of the sniail’s body, :

Callus, A layer of calcaréous material on a shel] secreted by the spail’s mantle, .
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Campanulate. Flared at the end; bell-shaped.

Canalicul'até. Bearing a channel or groove.

Carina (pl. carinae). A sharp spiral edge, ridge or “keel” on the outer shell surface (see Fig. 6).
Carinate. Having one or more sharp spiral edge's, ridges or keels on the outer shell surface.

Central tooth. The median or rachidian tooth of a transverse row of radular tecth. It is flanked by
{ateral teeth (see Fig, 772).

Channeled. Bearing a channel or groove.
Clavate. Club-shaped; growing gradually thicker toward one end.
Cleaver-like. Shaped like a butcher’s cleaver, i.e., like a short, flat, broad cutting instrument.

Color bands. Revolving spiral stripes of a darker hue or different color from the ground or back-
ground color which occur on some species of gastropod shells.

Columella. The intemal column around which the whorls revolve; the axis of a spiral shell,
Columellar lip. The apertural margin at the columellar region of a coiled gastropod shell (see Fig. 5).

Compressed. Refers to the spire of a gastropod shell which is relatively flattened, i.e., is not elon-
gated.

Concentric. Having the same center, e.g., the nucleus, and expanding outward in paralle! (i.e., equi-
distant) lines, as in the lines of growth of an operculum (Fig. 15c).

Continental Divide. The highland which divides the North American coritinent into two very large
drainage regions, one in which the streams flow generally eastward into the Gulf of Mexico, Atlantic
- Qcean, Hudson Bay and the Arctic Ocean, and the other i which the streams flow generally west-
ward into the Great Basin, the Gulf of California, the Pacific Ocean and the Bering Sea.

Corneous, Horn-like,

. Costa (pl. costae), A transverse rib or rounded ridge of considerablé sizé on the surface of a shell
(see Fig. 6). .

Costate. Refers to a shell in which the surface is sculptured with heavy, regular transverse ridges ot
ribs.

Crassate. Gross; thick; coarse; neither thin nor fire.

Crepidulaform, Shaped like Crepidula, i.¢., limpet-like with a small, coifed apex,

- Ctenidium. The characteristic respitatory appendage or gill of mollusks.

" Cusp. The cutting blade or blades projecting from each tooth of the molluscan radula (see Fig. 72).

Cylindrical. Shaped like a cylinder; round in cross-section with nearly parallel sides (Fig. 8e),
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Decollate, Cut off, i.e., as with the shell of some snails where the top several whorls of the spire
break off of erode away.

Depauperate, Condition in which an individual, colony or race exhibits the outward manifestation
of disease, accident or malnutrition, or a reaction fo adverse environtment, See depavpérization.

Depauperization. The outward manifestation of disease, accident or malnutrition, or a reaction to
inimical environment. It affects individual moilusks fairly frequently, but also it sométimes involves
whole colonies and races. Symptoms of depauperization are dwarfing, lack of nacreous material (in
certain bivalves), loose coilinig and simplification of shell characters (Goodrich, 1939a).

Depressed. Flattened dorso-ventrally or posterc-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 forms a continuous circle or oval, i.e., it is not
broken by a space where it meets the parietal wall of the body whorl.

Fissure. A narrow slit.

Fusiform. Spindlé-shaped, i.e., with a relatively thick middle and tapered to a point at each end
(Fig. 8¢).

Geniculate, Having a joint or bend.
Gibbous. Very convex or swollen; tumid.
Gradate. Arranged in steps, as a spire with shouldered whotls.

Growth lines. Minute lines on the outer shell surface indicating minor rest periods duririg growth
(see Fig. 6). Not to be confused with the major “rest marks” or varices, caused by prolonged growth
arrest (as during winter),

Heliciform. Shaped like Helix, i.e., with the characteristic shape of the majority of land snails, which
have a somewhat depressed spire and whofls that increéase regularly in diameter.

Hydrobiid. A common-name adjective referring to a member of the family Hydrobiidae.

Hyaline, G.lassy'-, glossy and translucent or nearly transparent,

Imperforate, Refers to a spiral gastropod shell which has no opeiiing or external cavity at its base,
In such a case, the inner sides of the coiled whorls are appressed leaving no cavity, or, if they are

not appressed and a cavity is formied, then its opening is completely covered by a callus or the re-
~ flected columellar apertural lip.

Incised, Grooved; engraved (see Fig. 6).

Inflated. Refers to snail shells or individual whorls which are butbous or swollen in appearance.

Labrum. The outer part of the apertural lip of a ¢oiled gastropod shell, ds opposed to the parietal
or umbilical lip and the basal (anterior) lip.




Lateral teeth. The teeth on each side of the central or rachidian tooth in a transverse row of radular
teeth (see Fig. 772).

Lira (pl. lirae). A ridge, specifically a spiral ridge on the outer surface of a snait shell (see Fig. 6).
Lirate, Refers to a shell with spiral ridges on its external surface.

Longitudinal, Refers to shell sculpturing that is at right angles to the spiral direction of the shell’s
coil; transverse (see Fig. 6).

Lymnaeid. A common-name adjective referring to a member of the family Lymnaeidae.
Malleated. Dented as if hit by a hammier (see Fig. 6).
Marginal teeth. The longitudinal rows of teeth at each edge of the molluscan radula.

MCZ. Abbreviation, usually associated with museum specimen catalogue numbers, for Museur of
Comparative Zoology (Harvard University).

Median cusp. The middle cusp of a molluscan radular tooth, generally flanked by smaller lateral
cusps. ’

Median tooth. The central or rachidian tooth of a transverse row of radular teeth. Itis flanked by
lateral teeth (see Fig. 772).

Micromelaniid. A common-name adjective referring to a member of the family Micromelaniidae.

Multispiral. Refers to an operculum in which there are numerous, very slowly enlarging spirals, coils
or whorls (Fig. 15a).

Neritinid. A common-name adjective referring to a member of the family Neritinidae,

Neritiniform. Shaped like Neritina, i.¢., subglobose or hemi'spheﬁ_cal-, with few rapidly enlarging
whortls, very reduced spire, and a heavily calloused and expanded parietal apertural margin (Fig, 14).

Nodule, A small knot, lump o1 1rregularly shaped mass, such as the projections occurring on the
shell surfaceé of some freshwater snails (see Fig. 6).

Nonten dubium (pl. noniina dubia). A dubious name; one that cannot be applied with certainty to
any known taxon.

Nomen nudum (pl. nomina nuda). A newly mtroduced species name w;thout suff cient description
to justify its acceptance in the zoological literature.

Nomen oblitum (pl. nomina oblita). A forgotten name. A name that has not been uged as a senior
synonym in the primary zoological literature for more than 50 years. Such a name has no validity

in zoological nomenclature.

Nuchal fobe. One of the two right and left lobes at the anterior head-foot margin on either side of
the mouth,

Nucleus, The first-formed (carliest) part of beginning of a shell or op‘erculum' (c.g., see Fig. 15d).
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Oblique. Slanting; greater or less than a right angle; neither parallel with nor perpendicular to.
Obsoleteé. Obscure; indistinct; very ridimentary.
Obtuse. Biunt or rounded at the end, not dcute or pointed.

Operculum (pl. opercula). 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. 1).

Oval, ovate. In the shape of the longitudinal section of a hen’s egg, i.¢., oblong 4nd curvilinear, with
one end narrower than the other {Fig. 8h). :

Ovoviviparus. Condition in which the young snails are formed within an egg, but hatch while stilt
inside the mother snail, from which they emerge as young crawling sriails.

Pagoda-like. Shaped like a pagoda, i.e., with a tapering, tower-like, storied, carinate shell spire (see .'
Fig. 443). '

Patelliform, Limpet-shaped; ancyliform; shaped like an obtuse cone (see Fig. 13).
Parietal, Pertains to the inside wall of the shell aperture (see Fig. 3).

Paucispiral. Refers to an opercuium in which there are few rapidly enlarging spirals, coils or whorls
(Fig. 15b).

Perforate, Refers to a spiral gastropod shell which has a very narrow perforation at its base, formed
where the inner sides of the coiled whorls do not join.

~ Periostracum. The thin proteinaceous external layer covering most moliusk shells.
Periphery. The edges of a shell as seen in outline.

Peritreme, The peristome, apertural “lip” or apertural margin of a gastropod shell (does' not include
the parietal wall in shells without an entire (continuous) apertural margin).

Physid. A common-name adjective referring to 4 member of the family Physidae.

Physoid. Shaped like the shell of a member of the family Physidae, i.e., sinistral and with a raised
spire.

Planispiral. Coiled in one plane (Fig. 12).

Planorbid, A common-namie adjective referring to a member of the family Planorbidae.
Pleurocerid. A commori-name adjective referring to a member of the family Pléuroceridag,
Plica (pl. plicae). A transverse or “vertical” ridge or “rib” on the outer shell surface,
Plicate. Bearing plicae, which are transverse or *“vertical” ribs on a shell,

Plicate-striate. Refers to a shell having longitudinal (transverse) folds or ribs on its surface that are
crossed by raised spiral lines,
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Pomatiopsid. A common-name adjective referring to @ member of the family Pomatiopsidae.
Ponderous. Very heavy; very thick.

Pseudobranch. A “false” or secondarily derived gill; a vascularized, fleshy outgrowth near the open-~
ing to the pulmonary cavity (pneumostone} of aquatic pulmonate snails which aids in respiration
(see Fig. 3a). Not a true ctenidiuni.

Pyriform. Pear-shaped, i.e., large and round at one end and tapering at the other end.

Radula (pl. radulae). A rasp-iike structure in the anterior end of the digestive tract of all mollusks
except pelecypods which is used to scrape off food during feeding. The raduld consists typically of a
nuinber of longitudinal and transverse rows of minute sharp “teeth’, each with one or moré cutting
blades or “cusps” (see Fig. 18).

Revolving lines. A term sometimes used for spiral stride (se¢ Fig. 6); occasionally also called
“spirals™ :

Rimate, Refers to a coiled gastropod shell that has at its base a narrow “umbilical” opening that is
partially closed by the expansion of the anterior columellar lip.

Rounded. Having @ more or less evenly curved contour, in contrast to being anguiar,

Scalar. Pertaining to or like a flight of steps, i.e., a shell with elevated spire formed of right-angular
whorls. ,

Scalariform. Shell form, usually pathologically produced, in which the whorls are disjoined or tend
to become so.

Sculpture. The natural surface markings, other than those of color, usually found on snail shells,
and often furnishing identifying marks for species recognition {(see Fig. 6}.

Sensti lato (abbr. s.lar. or s.1). In the broad sense,
Sensiz stricto (abbt. s.str, or 5.5.). In the strict sense.

Shouldered. Refers to the appearance (in outline) of the posterior outer pstipheral part of a whorl
that is sharply rounded in contrast to the more even curvature of the rest of the shell (Fig. | lc).

Sie; Thus (to indicate exact transcription).
Sinuous. Wavy or S-shaped.
Spade-shaped. Shaped like a spade, i.¢., like a broad, flat blade tapering rap'idly- at one end,

Spatulate. Shaped like a spatula, i.e., broad and oblong at one end, tapermg rapld]y riear the cenfer
and continuing as a narrower elongatlon at the other end,

. Spindle-shaped, Fusiform; shaped like a spindle, i.e., with a relatively thick middle and tapered to
» . a poirt at both ends (Fig. 80)

Spiral, Winding, coiling ot circling around a central axis; winding around a fixed point and continu-
ally receding from it; the form of the shell of most snails.
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Spiral sculpture. Surface markings of a snail shell which pass continucusly around the whorls more
or less parallel to the suture (sée Fig. 6),

Spire: The whoris of a snail shell, excepting the last or body whorl (Fig. 5). The spire is measured
as the distance (parallel to the columella) from the suture where the apertural lip meets the body
whortl to the shell apex,

Stria (pl. striae), A slight superficial spiral groove or furrow on the outer shell surface, or a fine
spiral threadlike line or streak (see Fig. 6). Commonly used also, in a less precise sense, for raised
spiral ridges on the shell surface.

Striate. Refers to a shell having spiral incised lines on its surface (see Fig. 6). Also used, less pre-
cisely, to describe shells with spiral raised lines, or for shells covered with fine transverse lines.

Subglobose. Nearly globular or spherical in shape (Fig. 8a).

Succiniform, Succineadike, i.c., with a thin and fragile shell, which has 4 large oval aperture and
body whor! and 4 small spire.

Suture. The line on the shell surface where two adjoining whorls meet (see Fig. 5).
Taxon (pl. taxa). Any taxonomic group, e.g., a race, subspecies, species, genus, family, order, etc.
Thiarid. A common-riame adjective referring to a member of the family Thiaridae.

Transverse. At right angles to the spiral direction of the whorls; parallel to the columella or axis of
the shell; in the same direction as (i.e., parallel to) the growth lines of a snail shell (see Fig. 6).

Truncatelloid. A common-name adjective referring to a member of the superfamily Truncatelicidea.
Tuberculate, Covered with tubercles or rounded knobs,

Tll;befcle A nodul¢ (see Fig. 6) of small eminence, such as a solid elevation occurring on the shell
surface of some gastropods. .

-Tumid. Swollen or enlarged,

Turbinate, turbiniform, Shaped like a turbani: refers to a shell in which the whorls decrease rapidly

in diameter and taper broadly from 4 circuldr base to the apex (Fig. 8d).

Umbilicate, Refers to a spiral gastropod shell which has an opening or cavity at its base, and more
specifically to one in which the opemng is more than a very natrow perforation. This cavity is
formed in those shells inn which the inner sides of the coiled whorls do not join.

UMMZ. Abbreviation, usually associated with museum specimen catalogue numibets, for the Uni-
versity of Michigan Museum of Zoology (sometimes incorrectly cited as MZUM).

USNM. Abbreviation, usually associated with museuni specimen catalogug¢ numbers, for the United
States National Museiim (National Muséum of Natural History).

Valvatid. A common-name adjective referring to a member of the family Valvatidae.




Viviparid. A common-name adjective referring to a meémber of the family Vivipariidae.

Whorl (spelled “whirl™ in early literature). One compléte turn or coil of a spiral gastropod shell (see
Fig. 5).




REFERENCES*

ABBOTT, R. Tucker. 1948, A potential snail host of oriental schistosomiasis in North America (Pomatiopsis lapi:
daria). Proe. U.S. natl Mus., 98(3222): §7-68, pl. 3,

ABBOTT, R. Tucker. 1952, A study of an intermediate snail host (Thiara granifera) of the oriéntal lung fluke (Parg-
gonimus). Proe. U.S. narl. Migs., 102(3292); 71-116, pls. 8, 9.

ABBOTT, R. Tucker. 1973. Spread of Melanoides tuberculata (Thiaridaé), Nautilus, 87(1): 29.

ABDEL-MALEK, Emile T, 1952a. The preputial organ of snails in the genus Helisoma. News Bull. annii. Rep. A,
malacol. Union 1951, (18): 5-6,

ABDELMALEK, Emile T. 1952b, The preputial organ of snails in the genus Helzsoma (Gastropoda: Puimionata),
Am, midl. Nat,, 48(1). 94-102, pls. 1, 2. e

ABDEL-MALEK, Pmﬂe T. 1954, Morphologlcal studies on the family Planorbidae (Mollusca: Pulmonata), 1. Geni-
tal organs of Helisoma trivolvis (Say) (subfamily Helisomatinae F.C. Baker, 1945). Trans. Am. microse. Soc.,
73(2): 103-124,

ADAMS, C.B. 1841a. Catalogue of the Mollusca of Middlebury, Vt., and vicinity, with obsérvations. Am. J Sei,,
40(2): 266-277.

ADAMS, C.B. 1841b. Descriptions of thirteen new species of New England shells, Boston J. nat. Hist., 3(3): 318-
332,pl. 3.

ADAMS, Chas. C. 1892. Mollusks as cat-fish food. Nautilus, 5(11): 127-128.

ADAMS, Chas. C. 1915, The variations and ecological distribution of the snails of the genus fo. Mem. natl, Acad.
Sei., 12(2), 2nd mem., 92 pp., pls. 1-60.

ADAMS, Henry & ADAMS, Arthur. 1863. Descriptions of new species of shells, chiefly from the Cumingian collec-
tion. Proc. sci, Meetings zool. Soc. Lond., 1863, pp. 428-435.

ADAMS, Lionel E. 1905. Conchological notes from the United States. J. Conchol., 11(6): 165-168.

ADAMSTONE, F.B. 1924, The distribution and economic importance of the bottom fauna of Lake Nipigon with
an appendix on the bottom fauna of Lake Ontario. Univ. Toronto Stud., Publ. Ontario fish. res. Lab., (24):

. 33100, pls. 1-4.

AGUAYO,C.G. 1949, Malacology and the official list of generic names. Nautilus, 63(1): 17-19,

AHLSTEDT, Steven. 1979, Recent mollusk transplants into the North Fork Holston River in southwestern Virginia,
Bull. Ami. malacol, Union Ine. 1979, 46: 21-23.

ALDRICH, T.H. 1905. A new species of Somaiogyrus from south Alabama. Naurilus, 18(12): 140.

ALLEN, John A. 1911. Lymnaea auricilaria Linné in Canada. Nautius, 25(5): 60,

ALLISON, Leonard N. 1942, Trapping snails of the genus Campelonia, Science, 95(2457): 131132,

AMERICAN MALACOLOGICAL UNION, INC. 1974, How to study and collect shells. A symposiim. Am. mala-
col. Unioh, Box 394, Wrightsville Beach N.C. 28480, US.A, pp.ixi, 1-107.

ANCEY, C.F. 1887, Description of North Armerican skells. Conchal. Exc., 2(6): 79-80,

ANCEY, C.F. 1888, Ftude monographique sur le genre Pyrgulopsis. Bull. Soc malacol, Fr., §: 185 202. [Reprinted
in Sterkiana, 1963, (10): 34-40.]

ANCEY, C.F. 1889, On Mr. Pilsbry’s critics upon some American shells, Nautifus, 3(4): 39-42, _

ANDERSON, Barbara Estel. 1966. Studies on the molluscan genus Campeloma Rafinesque, 1819, Sterkiana, (23):
9-18,

ANNANDALE, N, 1924. The evolution of the shell-sculptusé in fresh-water snails of the family Viviparidae. Proc,
R. Soc., B, 96: 60-76.

ANTHONY, John G. 1840a. Descriptions of three new species of shells. Boston J. nat, Hist., 3(1.2): 278 279, pl. 3,
figs. 1-3,

ANTHONY, John G. 1840b, Descnptmns of two new species of Anculotus. Boston J, nat, Hist., 3(3): 394-395, pl.
3, figs. 4, 5.

ANTHONY John G, 1841, [Published letter synonymizing Anculotus ktrtlandzanus Anthony w1th Melania rogersit

Conrad.} Proc. Boston Soc, nat. Hist., 1; 5,
ANTHONY John G. 1843. [Published letter on Schizostoma and Melatoma.] Proc. Acad. nat. Sci. Phila., 1: 251,

*See also Acldenda oft pp. 265 164,

222




ANTHONY, John G. 1854. Desciiptions of new fluviatile shells of the genus Melania Larh., from the western states
of North America, Anh, Lyc. rar, Hist, N. Y., 6: 80-130, pls. 1-3.

ANTHONY, John G. 1855. Descriptions of new species of Ancylus and Anculosa, from the western states of North
America. Ann, Lyc, rat, Hist. N.Y., 6: 158-160, pl 5, figs. 20-23.

ANTHONY, John G. 18a0. Descriptlons of new species of Amierican fluviatile gasteropods Proce, Acad nat, Sci,
Phila., 12: 55-72.

ANTHONY John G. 1862. Catalogue of shells from Jokin G Anthony, Cincinnati, Ohio. Fifteenth rep. Cab. nhat,
Hist., Senate, No. 116, pp. 15-21.

ANTHONY, John G. 1865. Descriptions of two new species of Gonfobasis. Am, J. Conchiol., 1(1): 36, pl. 1, figs. 1+
3. . .

ANTHONY, John G, 1866. Descriptions of new American fresh water shells. Am. J Conchol, 2(2): 144.147, pls.
6,7.

ARCHER, Allan F. 1933. A new variety of Viviparus contectozdes (W.G. Binn) from Jackson Co., Florida, Nauti-
lus, 47(1): 18-20, pl. 3, figs. 1-3.

ARCHER, Allan F. 1939. The ecology of the Mollusca of the Edwin S. George Reserve, Livingston County, Michi-
gan, Qcc. Pap. Mus. Zool. Univ. Mich., (398): 1.24.

ASHMUN, E.H. 1899. Collecting in Arizona and New Mexico. Nautilus, 13(2): 1317,

ATHEARN, Herbert D. 1961a, Additions to the New Brunswick checklist. Sterkiana, (4): 33:34.

ATHEARN, Herbert D. 1961b. Somie notes on the large freshwater snail Tulotomia magnifica Conrad. Annti. Rep.
Am. malacol, Union 1961, (28): 5.

ATHEARN, Herbert D. 1968. Clariges and reductions in out freshwater molluscan populations. Anniu. Rep. Art.
malacol. Union 1967, (34): 44-45. ‘

ATHEARN, Herbert D. 1970, Discussion of Dy, Heard’s paper [on rare and endangered eastern freskwater mollusks
of the south Atlantic and Gulf drainages, in Am, mhalacol. Union Symp. Rare¢ and Endangered Moliusks]. Mala-
eologia, 10(1): 28-31.

ATHEARN, Herbert D. 1971, Sphaerium simile (Say) in Tennessee. Nautilus; 85(1): 37.

BAILEY, Albert. 1891, Shells of Erie Canal. Nauiilus, 5(2): 23.

BAILY, Joshua L., Jr. 1929, Fresh water Mollusca in brackish water. Newerifus, 43(1): 34,

BAILY, Joshua L., Jr. 1931. Some data on growth, longevity, and fecundity in Lymnaea columella Say. Biclogia
generalis, 7(3) 407-428.

BAILY, Joshua L., Jr. 1934, The effect of alcohol on the growth of Physa traskii, Rep, Am, makzcol Union 1934,
{3). 5.

BAILY, Joshua L., Jr. 1950. Some preliminary notes on the distribution of Mollusca in the lakes of the wéstem
states. Nautilus, 63(3): 73-78.

BAILY, Joshua L., Jr. 1956. Observations on the recently extinct mollusk faund of Panamint Lake. Nautilus,
69(3): 100-103,

BAILY, Joshua L., J1. & BAILY, Ruth Ingersoll. 1933, A new species of Lymnaes from Oregon. Nautilus, 47(1):
33-34,pl. 6, fig. 4. -

BAILY, Joshua L., Jr. & BAILY, Ruth Ingersoll. 1951-52. Further observatiosis on the Mollusca of the relict lakes

" in the Great Basif. Nautilus, 65(2): 46-53,pl. 4; 65(3): 85-93,

BAILY, Joshua L., Jr. & BAILY, Ruih Ingersoll, 1952 Amnicola pilsbryana, new namie, Nautilus, 65(4): 144,

BAILY, Joshua L., Ji., PEARL, Raymond & WINSOR, Chasles . 1932, Variation in Goniobasis virginiea and Aneu-
losa carinata under natural conditions. Biologia generalis, 8(2); 607-630, pls. 14, 15,

BAILY, Joshua L., Jr., PEARL, Rayinond & WINSOR, Charlés P, 1933a. Vanahon i Goniobasis virginicg and
Ancéiilosa carmata under natural condltlons II. The relation bétween size of the shells, and énvironmental
factors. Biologid generalis, 9(1), lief, 2: 301336, pls. 6-8.

BAILY, Joshua L., Jt,, PEARL, Raymond & Wl"NSOR Charles . 1933%. Variation in Goniobasis virginica and
Anculosa carmam under natural conditions. IH. Correlatlons shiape of shells, and coriclusions. Biglogia genep:
alis, 9(2), lief. 3: 48-69.

BAILY, Joshua T., Jr. 1909, Viviparus in Philadelphia. Naurilus, 23(4): 60.

BAKER, Frank Colhns, 1896, On the correct position of the aperture in Planorbis, J Cincinnati Soe. nat. Hist,,
19(1). 45-48, _

BAKER, Frank Colling, 18974, On the pulsations of the moltuscan heart. J Cincinniati Soc, nat, Hist,, 19(2): 73-78,

BAKER, Frank Collins. 1897b. On a collection of mollusks from Grand Tower, Hinols, MNauidfus, 11(3) 28-30,

BAKER, Frank Collins, 1897¢. Noteés on radulae. J. Cincirinati So¢. nat. Hist,, 19(3): 81-92, pls. 4, 5.

BAKER, Frank Collins. 18982, The molluscaii fauna of western New York, Trans. Acad, Sci. St. Lois, 8(s8) 71
9_4-. - ‘

223




BAKER, Frank Collins. 1898b. A day on the Chicago drainage canal. Nautilus, 12(6): 63-65.
BAKER, Frank Collins, 1899a. Notes on the mollusks of Lilycash Creek. Nautiliss, 13(3): 30:31.
BAKER, Frank Collins. 1899b. Notes on the Mollusca of Owasco Lake, N.Y. Nautilus, 13(5): §7-59.
BAKER, Frank Collins. 1900a. On a collection of frésh-water shells fromi Rhode Island. Nagterilus, 13(10): 112-113.
BAKER, Frank Collins. 1900b. The gross anatomy of Limnaea emarginata Say, variety mighelsi Binney. Bull. Chi-
cago Acad, Sci., 2(3): 191-211, pls, 1-6,
BAKER, Frank Collins. 1900¢. A revision of thé Physae of northeastern Illinois, Nautilus, 14(2): 16-24.
3 BAKER, Frank Collins. 1900d. Shell collecting near Rochester, N.Y. Nautilus, 14(6): 69-71,
8 BAKER, Frank Collins. 1901a. A revision of the litnaeas of northern Illinois. Trans. Acad. Sei. St. Lowis, 11(1):
1-24,pl. 1. _
- Y BAKER, Frank Collins. 1901b. Snails of pond, river, anid brook. Birds and Nature, 9: 128.133.
i BAKER, Frank Collins. 1901¢, New varieties of fresh water shells. Nautilus, 15(2): 17-18.
- BAKER, Frank Collins, 1901d. The digitations of tlie mantle in Physa. Bull. Chicago Acad. Sci,, 2(4); 225-228,
3 pls, 1,2, '
BAKER, Frank Collins. 1901e, Description of a new species of Limngea. Bull. Chicago Acad. Sci., 2(4): 229230,
BAKER, Frank Collins. 1901f, Theé molluscan fauna of tlie Genesee River. Am. Nat., 35{(416): 659-664,
BAKER, Frank Collins. 1901g. Limnaea auricularia in Americd. Nautilus, 15(5): 59.
' BAKER, Frank Collins. 1902a. Planorbis bicarinatus striatus, n. var. Nautilus, 15(10); 120.
- i BAKER, Frank Collins. 1902b. The Mollusca of the Chicago area. Part 2, The Gastropoda. Bull Chicago Acad.
i Sci., nat. Hist, Surv,, 3(2): 131.410, index 8 pp., pls. 2836,
i BAKER, Frank Collins. 1903a, Shell collecting on the Mississippi. Natirifus, 16(9): 102-105.
BAKER, Frank Coltinis. 1903b. Pleistocene mollusks of White Pond, New Jersey, Nautilus, 17(4); 38.39.
BAKER, Frank Collins. 1904a. The mollusks of Cedar Lake, Indiana. Naurilus, 17(10): 112-113.
BAKER, Frank Coilins. 1904b. New virieties of American limnaeas. Nautilus, 18(1): 10-12.
BAKER, Frank Collins. 1904¢. The molluscan fauna of the Dells of Wisconsin. Trans. Acad. Sci. St. Louis, 14(2):
99.105.
BAKER, Frank Collins. 1904d. Notes on Planorbis truncatus Miles. Trans. Acad. Sci. St. Lowis, 14(3): 107-110,
BAKER, Frank Collins. 1904¢. New American lymnaeas. [l. Nautilus, 18(6): 62-63.
BAKER, Frank Collins. 19054, Critical notes on the smaller lymnaeas. Nautilus, 18(11): 125-127.
BAKER, Frank Collins. 1905b. New species of Lymnaea. Neutilus, 18(12). 141-142.
BAKER, Frank Co]lins. 1905¢. The molluscan fauna of McGregor, lowa. Trans. Acad. S¢i. 8t Louis, 15(3): 249-
258.
BAKER, Frank Collins. 1905d. Notes on a collection of shells from Bass Lake, Indiana. Nautilus, 19(3): 27-28.
BAKER, Frank Collins. 1905¢. A new species of Lymmnuea from Ohio, with notes on Lymnaed parva Lea. Nautilus,
o 19(5): 5153,
BAKER, Frank Collins. 1905f. Notes on the genitalia of Lymnaed. Ani. Nat., 39(465): 665-679,
BAKER, Frank Collins. 1906a. A new locality for Planorbis nautileus Linne. Nawtilus, 19(10): 120.
BAKER, Frank Collins. 1906b, Lymnaea hinkleyi n, sp, Nautilus, 19(12): 142-143, -
BAKER, Frank Collins. 1906¢c. Application of De Vries's muta‘uon theory to the molluscs: Am. Net, 40(473):
327-334,
BAKER, Frank Collins. 1906d, Notes on 4 collection of mollusks fromi the vicinity of Alpena, Michigan, Trans,
Acad. Sci. 8t. Lowis, 16(2): 1-15, pl. 1.
BAKER, Frank Collins. 1906e. Lymniea danielsi . sp. Nautilis, 20(5): 55-56.
BAKER, Frank Collins; 1906f. A catalogue of the Mollusca of Wiinois. Bull, Hi. Siate Lab. nat. Hist,, 7(6); 53- 136,
map, érrata and addenduin.
BAKER, Frank Collins. 1907a. Déscriptions of new species of Lyrirgea. Nautilus, 20(11): 125-127.
BAKER, Frank Collins, 1907b. Two new species of Lymunaea, Nautilus, 21(53): 52-55.
BAKER, Frank Collins. 19084. Note on Lyninaed desidiosa Say. Nautilus, 22(2): 20-23.
BAKER, Frank Colling. 1908b. Suggestions for a natural classification of the family Lymnaeidde. Science, 27: 942-
943,
BAKER, Frank Colling. 1908¢. A neéw Amierican Planorbis, Nauitilus, 22(4-5): 45,
BAKER, Frank Colling. 1909a. A new species of Lymnaea, Nautilus, 22(12): 140-141.
BAKER, Frank Colling. 1909h. Note on Planorbis binneyi Tryon. Nautilus, 23(3): 41-42.
BAKER, Frank Collins. 1909¢. Range of Lywinaed umbilicata, Nautilus, 23(6): 80,
BAKER, Frank Colling. 1909d. Mollusks from Katisas and Oklahoma. Newedlis, 23(7); 91-94,
BAKER, Frank Collins. 1910a, The ecology of the Skokie Marsh drea, with special referénce to the Mollusca. Bull,
Il State Lab. nat, Hist., 8(4): 437-499, pls. 6-24,

224




BAKER, Frank Collins. 1910h, A new variety of Lymnaeq stagnalis. Nautilus, 23(9): 112-113; 23(10): 125-126,

BAKER, Frank Collins. 1910c. The ecology of the Skokie Marsh ares with special reference to the Mollusca.. Trasis.
Il State Acad. Sci., 3: 106-108.

BAKER, Frank Collins. 19]0d Description of 4 new L ymnaea Neaictilus, 24(5): 58-60.

BAKER, Frank Collins. 1910e. Mollusks of Unionville, Contiecticut. Nautilus, 24(6): 68-69.

BAKER, Frank Collins. 1911a. The Lymnaeidae of North and Middle America, Recent and fossil. Chicago Acad.
Sm Spec. Pub. 3, pp. i-xvi, 1-539, pls. 1-58.

BAKER, Frank Collins, 1911b. Mollusks of Wellesley Island and vicinity, St. Lawrenice River. Nautilus, 25(6): 66+
67.

BAKER, Frank Collins. 1911c. The molluscan fauna of Tomahawk Lake, Wisconsin. Trams. Wis. Aead. Sci., Arts
Lett., 17(1): 200-246, pis. 11-17.

BAKER, Frank Collins. 19124, A new Planorbis {rom Michigan. Nawfilus, 25(10): 118-120.

BAKER, Frank Collins. 1912b. Recent additions to the catalogue of Illinois Mollusca. Trans, 7il, State Acad. Sei.,
5:143-145. '

BAKER, Frank Collins, 1913a. A néw Lymndeq from Montana. Nautilus, 26(10): 115-1186.

BAKER, Frank Collins. 1913b. Pseudogalba, new name for Sitpsonia. Nautilus, 26(10): 120,

BAKER, Frank Collins. 1913c. Notes on post-glacial Mollusca. 1. Emimet Courity, Michigan. Naurilus, 27(1): 7-8,

BAKER, Frank Collins. 1913d. Galba ferruginea in Oregon. Nautilus, 27(2) 24,

BAKER, Frank Coilins. 1913e. Mollusca of Wyoming County, N.Y. Naurilus, 27(5): 54. _

BAKER, Frank Collins, 1913f. Notes on post-glacial Mollusca. I1. Waukesha County, Wisconsin. Nautilus, 27(6)
68,

BAKER, Frank Collins. 1914a. Mollusks from Magician Lake, Cass and Van Buren counties, Michigan, Nautilus,
28(1): 8-10.

BAKER, Frank Coilins. 1914b. Northern Idaho shells. Nautilus, 27(9): 104-106.

BAKER, Frank Collins. 1915a. On the classification of the Lymnagidae. Nourilus, 29(2): 20-24,

B4 TR, Frank Collins, 1915b. Campeloma lewisii Walker in Illinois. Nautilus, 29(3): 36.

BAKER, Frank Collins. 1915¢c. Mollusks from Berrien County, Michigan. Nautilus, 29(4): 47.

BAKER, Frank Collins, 1916a. The fresh-water Mollusca of Oneida Lake, New York, Nautilus, 30(1): 5-9.

BAKER, Frank Collins. - 1916b. The relationi of mollusks to fish in Oneida Lake. N.Y. State Coll. For. Syracuse
Univ,, Tech, Pub., (4): 1-366, 1 map.

BAKER, Frank Collins. 1916c. Further notes on the post-glacial biota of Glacial Lake, Chicago. Trans. Il State
Acad. Sci., T: 74.78.

BAKER, Frank Collins, 1917. Notes on Acells haldemani (Desh.) Binmey, Neuzilus, 30(12): 135-138,

BAKER, Frank Collins. "1918a. Further notes on the Mollusca of Oneida Lake, New York; the mollusks of lower
South Bay. Naurilus, 31(3): 81-93.

BAKER,; Frank Collins, 1918b. Notss on nidification in Gillia and Amnicola. Naufitis, 32(1): 1923,

BAKER, Frank Collins, 1918c, The productivity of invertebraie fish food on the bottom of Oneida Lake, with
special reference to mollusks. N.Y, State Coll. For. Syracuse Univ,, Tech. Pub., (9): 1-264, 2 unpaginated figs.,
7 unpaginated tables, .

BAKER, Fiank Collins, 1918d. Post-glacial Mollusca from the marls of ceritral Ilinois. L Geol., 26(7): 659-671.

BAKER, Frank Collins. 1918e. The relation of shelifish 1o fish in Oneida Lake, New York. N.Y. Srate Coll. For.,
Cire. 21, 17(27): 1-34, 12 pls.

BAKER, Frank Coilins. 19193, Descriptiofi of a new species and variety of Planorbis from post-glacial deposits.
Nautilus, 32(3): 1-3, pl. 7, figs, 4-6. o ‘

BAKER, Frank Collins. 19196, Mollusks iitfested with parasitic worms. Naufilus, 32(3): 97-98,

BAKER, Frank Collins, 1919¢. The ecology of North American Lymnaeidag. Science, 49(1274): 519-521.

BAKER, Frank Collins. 1919d. A néw speciés of Physe from New York State, Adirilus, 33(1): 11-13.

BAKER, Frank Collins. 1919e. Fresh-water Molhisca from Colorado and Alberta. Bull, Am. Mus. nat. Hist., 41(13);
527-539, :

BAKER, Frank Collins. 1920a. Animal life and sewagé in the Genesee River, New York, At Nat., 54(631): 152.
161,

BAKER, Prank Collins, 1920b. A new Planorbis from llinsis, Nautilus, 33(4): 123-125.

BAKER Frank Collins. 1920c. Physa smiithigria, new name for Physa smithii. Nautilis, 33(4): 142,

BAKER, Frank Collins, 1920d. Notes on a small collection: of shells fromi Alaska. Nautilus, 34(2): 67-68.

BAKER, Frank Collins. 1920¢. The effect of sewage and other pollution on animal lifé of rivers and streams., Trans.
Il State Acad. Sci., 13: 271-279. _ _

BAKER, Frank Collins. '19224. The importance of ecology in the interpretation of fossil faunas. Ecology, 2(4):

225




277-280. '

BAKER, Frank Collins. 19225, New species and varieties of Mollusea from Like Winnebago, Wisconsin, with new
records for this state. Nawtilus, 35(4): 130-133; 36(1): 19-21.

BAKER, Frank Coilins. 1922¢, New lymnaeas from Wisconsin and Minnesota, with notes on shells froim the latter
state, Nagutilus, 36(1): 22.25.

BAKER, Frank Collins. 1922d. The molluscan fauna of the Big Vermilion River, lltinois, with special reference to
its modification as the result of pollution by sewage and manufacturing wastes. Il biol. Monogr., 7(2): 1-126,
pls. 1-15.

BAKER, Frank Collins. 1922e. Stream pollutioni. Ecology, 3(4): 340-341.

BAKER, Frank Collins. 1923a. Description of a new Lymnaea from Yellowstone Park. Nautilus, 36(4): 125-126.

BAKER, Frank Collins. 1923b, The use of molluscan shells by the Cahokia mound builders. Trans. Jil. State Acad.
Sei., 16: 328-334.

BAKER, Frank Collins. 1924a. A new Physa from California. Nautilus, 38(1): 15.

BAKER, Frank Collins. 1924b. The fauna of the Lake Winnebago region, A quantitative and qualitative survey
with special reference to the Mollusca. Trans. Wis, Acad. Sci., Arts Lert,, 21: 109-146.,

BAKER, Frank Collins, 1924c. Bottom and shore fauna in relation to fisheriés. [Review.] Ecology, 5(4): 416-418,

BAKER, Frank Collins. 1926a. Nomenclatorial notes on American fresh-water Mollusca. Trans. Wis. Acad. Scz
Arts Letr., 22: 192-205. .

BAKER, Frank Collins. 1926b. New forms of Plariotbis and Lymiaea with notes on other forms. Nawtilus, 39(4)
116-121.

BAKER, Frank Collins. 1926¢. Fresh-water Mollusca from White Lake, Oakland County, Michigan. Nazetilus, 40(2):
49.52. .

BAKER, Frank Collins. 19274. New varieties of Stagricole from Wisconsin and Wyoming, Nautilus, 40(3): 82-85.

BAKER, Frank Collins. 1927b. New varieties of Helisoma antrosa from Wisconsin and Minnesota. Nautilus, 40(3):
85-87.

BAKER, Frank Collins. 1927¢. Description of a new species of Lymnaea from British Columbia. Naurilus, 41(1):
23-24,

BAKER, Frank Collins. 1927d. Molluscan associations of White Lake, Michigan: a study of a smail inland lake
from an ecological and systematic viewpoint. Ecology, 8(3): 353-370, pl. 4.

BAKER, Frank Collins. 1927e. A new variety of Helisoma campanulate from Michigan. Nautilus, 41(2): 49-51.

BAKER, Frank Collins. 1927f, The influence of a changed environment in the formation of new species and varie-
ties. Science, 66(1714): 432.

BAKER, Frank Collins. 1928a. The American Bithynia not wholly an introduced species. Trans. Jll. State Acad.
Sci,, 20: 5662, 1 pl. .

BAKER, Frank Collins, 1928b. Influénceé of a changed environment in the formation of new species and varieties,
Ecology, 9(3): 271-283,

BAKER, Frank Collins. 1928¢. The fresh water Mollusca of Wisconsin. Wis. geol. nat. Hist. Surv., Bull. 70, Pt. 1,
pp- i-xx, 1-507, pls, 1-28.

BAKER, Frank Collins, 1928d. The Moliusca of Chautauqua Lake, New York, with descnptlons of a few variety
of Ptychobranchus and of Helisoma. Naittilus, 42(2): 48-60,

BAKER, Frank Collins. 192%9a, Certain- anatomical features of the fresh-water mollusc, Helisoma corpulerita Say.
Trans. Am. microse. Soc., 48(1): 44-47, pl. 8, _

BAKER, Frank Coflins. 1929b Motllusca from Vermilion and Pelican lakes, Minnesota, with thie description of 3
new variety of Helisoma corpulenta. Nautilus, 42(3): 95:97; 42(4): 131-136.

BAKER, Frank Collins. 1930a. The use of animal life by the mound-building Indians of Whinois. Trans, Ill. State
Acad, Sci,, 22: 41-64, 5 pls.

BAKER, Frank Colhns 1930b. The molluscan fauna of the southem part of Lake Michigan and its relationship to
old glacial Lake Chicago, Trans. Il State Acad, Sci., 22: 186-194,

BAKER, Frank Colling. 1930¢, On genus and species makmg Seience, 72(1854): 37-39.

BAKER, Frank Colling, 1930d. The variation of molluscan life durmg the Pleistocenié and Recent time, Nautilus, -
44(13: 21.24,

BAKER, Frank Collins. 1931a. Description of a new variety of Valvata lewisii Currier. Nautilus, 44(4): 119-121,

BAKER, Frank Collins. 1931b, The classification of the large planorbid snails of Europe and America, Proc. zo0l.

' Soe, Lond., 1931(2): 575-592, pls. 1-6,

226




BAKER, Frank Collins. 1931c. Ecological relationship of the genus Pomatiopsis with special reference to Pomati-
opsis lapidarta. Ecology, 12(3): 489.496,

BAKER, Frank Collins. 1932a. Stagnicola apicing and Stagnicola walkenana Nautilus, 45(4): 139-140.

BAKER, Frank Collins, 1932b. The ecology of Say’s Limnaeus elodes. E¢ology, 13(3): 286-289,

BAKER, Frank Collins. 1932¢, New species and varieties of Helisorma and Gyraulies from Canada, Nauriliss, 46(1):
6-9, '

BAKER, Frank Collins. 1933a. The ecology of Say’s Limnaeus elodes. Nautilus, 46(4): 139.

BAKER, Frank Collins. 1933b, Self fertilization and nidification in Physq halei. Nautilus, 47(1): 35.

BAKER, Frank Collins. 1933c¢. Studies on the bottom fauna of fresh-water lakes. Science, 78(2018): 190-191.

BAKER, Frank Collins, 1933d. New species of Lymnaeidae from British America. J. Wash. Acad. Sci., 23(11):
520-523.

BAKER, Frank Collins. 1934a, Two new races and a new species of Helisorng from California. Neutilus, 47(4):
140-142, '

BAKER, Frank Collins. 1934b. Two fiew Canadian lymnaeas. Can. Field-Nat., 48(4): 69-70.

BAKER, Frank Collins. 1934c. The molluscan fauna of the great river valleys of Hlinois. Trans, Il State Acad,
Sci., 26(3): 129.

BAKER, Frank Collins. 1934d. New Lymndéidae from the United States and Canada: 1. Califorsija, Oregon, and
other western states, Nautilus, 48(1): 17-20.

BAKER, Frank Collins. 1934e¢. A new species of Gyraulus from Canada. Can. Field-Nat., 48(8): 135.

BAKER, Frank Collins. 1935a. Land and freshwater Mollusca from North Star Lake and vicinity, Itasca County,
Minnesota. Am. midl, Nat.,, 16(3): 257-274.

BAKER, Frank Colliris. 1935b. The generic position of Planorbis umbilicatelius with the description of a new group
of Planorbidae. Nautilus, 49(2): 46-48,

BAKER, Frank Collins. 1935¢. Stagnicola elrodiana, new name for Lininaeq montaria Elrod. Naictilus, 49(2): 64.

BAKER, Frank Collins. 19364. The generic position of Planorbis obstructus Morelet. Naurtilus, 59(3): 104,

BAKER, Frank Coflins. 1936b. The freshwater mollusc Helisoma corpuleritum and its relatives in Canada. Natl
Mus. Can. Bull,, (79) 1-37,

BAKER, Frank Collins, 1936¢. New Lymnaeidae from the United States and Canada. II. Michigan, Minmesota, and
Montana, Nautilus, 49(4): 127-140, pl. 7, figs. 7-9.

BAKER, Frank Collins. 1936d. The relationship of Parapholyx. Nautilus, 50(1): 30.31,

BAKER, Frank Collins. 1937. Mollusca from Prince Albert National Patk, Saskatchewan. Naurilus, 50(4): 113.117.

BAKER, Frank Collins. 1939a. Sragricola bulimoides vancouverensis nov. var. Nautilus, 52(4): 144,

BAKER, Frank Collins. 1939b. Land and freshwater Mollusca from western Ontario. Can. J Res., 17(D,4): 87-
102.

BAKER, Frank Collins. 1940a. A riéw species of Drepahotrenig and someé préoccupied planorbid names, Nautilus,
54(3): 96-97, pl. 8.

BAKER, Frank C ollms, 19408, A new anatomical classification of the Planorbidae. Am malacol. Union 10th annu,
Meet, 1940, {11): 4.5. '

BAKER, Frank Callins, 1941. A new race of Parapholyx effusa, Nautilis, 55(1): 16-17.

BAKER, Frank Collins. 1942a. Lyminaea stagrialis and Lyrriaea (Radix ) auricularia. Noutilus, 55(3): 105-106.

BAKER, Frank Collins. 1942b, Collecting and préserving fresh water snails. Am. mialacol. Umon 11h gnnu, Meet,
1941, (12): 5-9.

BAKER, Frank Collins, 1942¢. Land and fresh water Mollusca of New Hampshire. Am. midl. Nat., 27(1): 74-85.

BAKER, Frank Collins, 1945. The molluscan family Planorbidae. Univ. Illinois Press, Urbana. 530 pp.

BAKER, Frank Collins & BROOKS, Stanley T. 1935. New species and races of Lymnaeidae from Newfoundland.
Nautilus, 49(1}): 10-13,

BAKER, Frank Collinis & CAHN, A.R. 1931, Freshwater Mollusca from central Ontaro. Natl Mus. Can. Bull,
(67): 41-64,pl. 2,

BAKER, Frank Collins & HENDERSON, Junius. 1929 Fossaria perplexa F.C. Baker and Junius Henderson. Nauti:
Jus, 42(3): 103104,

BAKER, Frank Collins & HENDERSON, Junius, 1933, A new Stagniicola from Montana. Nastilus, 47(1): 30-32,

BAKER, H. Burririgton. 1909. Key to the genera of Gastropoda of Michigan. Eleventh Rep, Mich, Acad. Sci., 1909,
pp. 134-140.

BAKER, H. Burrington. 1910, Variation in Lymridea reflexa Say, from Huron County, Twelfth Rep, Mich. Acad.
Sei., 1910, pp. 60-63.

221




BAKER, H. Buirington. 1922. The Mollusca of Dickinson County, Michigan. Occ. Pap. Mus. Zool, Univ. Mich.,
(111): 1-44, 1 map.

BAKER, H. Burrington. 1923. Notes on the radula of the Neritidae. Proc, Acad, nat. Sci. Phila,, 75: 117-178, pls.
g:16.

BAKER,; H. Burrington. 1925, Anatomy of Lanx, a limpet-like lymnaeid mollusk FProc. Calif. Acad. Sci., 4th ser.,
14(8): 143-169, pls. 11-14.

BAKER, H. Butrington. 1930, The Mollusca collected by the University of Michigan-Williamson Expedition in
Venezuela, Occ. Pap. Mus. Zool. Univ, Mich., (210): 1-94, pls. 1-33,

BAKER, H. Burrington. 1931. Notes on Physidae with descriptions of new specics. By Wm. J. Clench (Oce. Papers
Boston Soc. nat. Hist., 5: 301-315, 4 figs). [Review.] Nautilus, 44(3): 106.

"~ BAKER, H. Burrington. 1942 Goniobasis livescens in Douglas Lake, Michigan. Naurilus, 56(1): 33-34,

BAKER, H. Burringtoni. 1946. Index to F.C. Baker’s “The molliscan family Planorbidae.” Nautilus, 59(4): 127-
141,

BAKER, H, Burrington. 1947. Amnicola and Fuamnicola. Nautitus, 60(3): 105-108,

BAKER, H. Burrington. 1956. Familial names for land operculates. Mautilus, 70(1): 28-31.

BAKER, H. Burrington. 1959. Measurements by C.B. Adams. Nautilus, 72(3): 106.

BAKER,H, Burrington, 1960a, Hydrobiidae or Truncatellidae? Naufilus, 74(1): 34-35.

BAKER, H. Burtinigton. 1960b. Planorbina (1843) vs. Australorbis (1934) vs, Biomphalariz (1910) vs. Taphms
(1854). Nautilus, 74(1): 35-37.

BAKER, H. Burrington. 1960¢. Lustrica (Paludina) Say, 1821 (Gastropoda): Proposed suppression under the ple-
nary powers. Z.N.(8.) 730. Bull. zool. Nomencl,, 18(1/3): 146-148.

BAKER, H. Burrington. 1963, Paludomidae (Pleurocéridae). Nautilus, 77(1): 3435,

BAKER, H. Burrington. 1964. Type land snails in the Academy of Natural Sciences of Philadelphia. Part HI. Lim-
nophile and thalassophile Pulmonata. Part IV. Land dnd fresh-water Prosobranchia. Proc. Acad. nat, Sci,
Phila., 116(4): 149.193,

BAKER, H. Burrington. 1967a. Nitocris, Naurilis, 80(3): 108.

BAKER, H, Burrington. 19675, Mudalia. Nautilus, 81(1): 35.

BAKER, H. Burrington. 1967¢. Juga and Melasma, Nautilus, 81(1): 36,

BARBOSA, Frederico S., BERRY, Elmer G., HARRY, Harold W., HUBENDICK, Bengt, MALEK, Emile A.,
PARAENSE, Wladimir Lobato, CHAMBERLAYNE, Earl C. & OLIVIER, Louis J. 1968, A4 guide for the iden:
tification of the snail intermediate hosts of schistosomiasis in the Americas. Pan Am. health Organ., Pan Am.
sanit. Bur., Washingion, D.C., Sci. Publ. No. 168, pp. i-ix, 1-122.

BARNES, D.W. 1823, On the genera Unic and Algsrmodonta; with introductory remarks, 4m. J Sei, 6(1): 107
127; 6(2); 258-280, pls. 1-8, 11-13. [Reprinted in Sterkiana, 1962, (6): 40-51; (7): 7-21, pls. 1-6.]

BARNHART, M. Christopher. 1978, Three introduced gastropods in lowa. Nautilus, 92(3): 106-107.

BARTSCH, Paul. 1938. Goniobasis breeding, Rép. Am. malacol, Union 1937, (6): 3-5,

BARTSCH, Paul. 1949. Molluscan genetics: the role of hybridization, mutatios, isolation, fixation and speéciation
in telation to taxonomy. News Bull, annu. Rep. Am. malacol. Union 1948, (15): 2:3.

BARTSCH, Paul. 1955. Hybridization among mollusks. Annu. Rep, Am, malacol. Union 1954, (21); 4.

BASCH, Paul F, 1959a, Gundlachia in Michigan. Amnu. Rep, Am, melacol, Union [958, (25): 13-14,

BASCH, Paul F. 1959b. Study on Ancylidae. Annu. Rep. Am, inalacol. Union 1958, (25): 15.

BASCH, Paul F, 1959¢. Status of the genus Gundlachia (Pulmonata, Ancylidae). Oce. Pap. Mus, Zool, Uniyv. Mich,,
(602) 1-9.

BASCH, Paul F. 1959d. The anatomy of Laevapex fuscus, a freshwater limpet (Gastropoda: Pulmonata), Misc. Pub.
Mus, Zool. Uniy, Mich., (108): 1-56.

BASCH, Paul F. 1959, Siudles on the development and reproduction of thie fresh-water hmpei Ferrissia shimekil
(Pﬂsbry) Trains, Am. microsc. So¢., 78(3): 269-276,

BASCH, Paul F. 19603. The Coosa re_vmted Anniti. Rep. Am, m‘alac.ol. inion 1959, (26); 11,

BASCH‘ Paul F. 1960b. Anatomy of Rhodacmen cahawbensis Walker, 1917, a river limpet from Alabama, Nautilus,
73(3); 79-95.

BASCH, (Paul F. 1962a. Radulae of North American ancylid snails. 1. Subfamily Rhodacmeinae. Negutihis, 75(3):
97-101.

BASCH, Paul F. 1962b. Radulae of North American ancylid snails. 11, Subfamily Neoplanotbinae. Nautilus, 75(4):
145-149,

BASCH, Paul F. 1962¢. Radulae of North American freshwater limpet snails. 11l Ferrissia and Ldevapex. Nautilus,
76(1): 28-33.

BASCH, Paul F. 1963. A review of the Recent freshwater limpet snails of North America (Mollusca: Pulmonata).

228




Bull. Mus. comp, Zool, Harv. Coll., 129(8): 399-461.

BASCH, Paul F., BAINER, Philip & WILHM , Yerry. 1961, Some ecological characteristics of the molluscan fauna of
a typical grassland_ situation in east centra] Kangas. Am, midl Nat., 66(1): 178-199.

BEASLEY, Clark W. & FULLINGTON, Richard W. 1978, Gastropods of Taylor County, Texas. Sterkiaia, (69/70):
1-2.

BEAUCHAMP, Wm .M. 1887. Erosion of freshi-water shells. Conchol Exc., 1(9/1G): 49,

BEAUCHAMP, Wm, M. 1891, Notes on familiar mollusks. MNautilus, 5(5): 52-53,

BEETLE, Dorothy E. 1954, Terrestrial and aquatic moltusks of Albany County, Wyoming, Nautllus §H4)¥:121-129.

BEETLE, Dorothy E. 1957. The Mollusca of Teton County, Wyoming. Nautifus, 71(1): 12-22.

BEETLE, Doroihy E. 1960a. Noteworthy records of Wyoming Mollusca. Nautilus, 73(4): 155-157.

BEETLE, Dorothy E. 1960b. Some mollusks from Mariitoba, Canada. Nautilus, 74(2): 84.

BEETLE, Dorothy E. 1960c¢. Additional molluscan records for Albany County, Wyoming. Nautilus, 74(2): 84, iii.

BEETLE, Dorothy E. 1961a. Mollusca of the Big Horn Mountains. Naurilus, 74(3): 95-102,

BEETLE, Dorothy E. 1961b. A checklist of Wyoming Recent Mollusca. Srerkiang, (3): 1-9.

BEETLE, Dorothy E. 1962, Additions to Teton County, Wyoming, Mollusca. Nautilus, 76¢2): 74.

BEETLE, Dorothy E. 1965, Molluscan fauna of some small ponds in Grand Teton National Park. Nautilus, 78(4):
125-130.

BEETLE, Dorothy E. 1968. Laevapex fragitis on the Outer Banks of North Carolind, Nautilus, 81(3): 107.

BEETLE, Dorothy E. 1970. A photographic fécord of snail activity. Sterkiana, (39): 1-8.

BEETLE, Dorothy E. 1973a, Physa geuta in Virginia, Nautilus, 87(1): 28,

BEETLE, Dorothy E. 1973b. Fresh-water mollusks from coastal Virginia, MNautilus, 87(1): 29.

BEETLE, Dorothy E. 1973c. A checklist of the land and freshwater mollusks of Virginia, Sterkiang, (49) 21-35.

BELL, Robert. 1859. On-the natural history of the Gulf of St. Lawrence, and the distribution of the Mollusca of
eastern Caniadd. Can. Nat. Geol., 4: 197-220. [Pages on freshwater and land mollusks (pp. 212-216, 219-220)
reproduced in Sterkiana, 1963, (10): 50-53.]

BELL, Robert. 1861, List of Recent land and fresh-water shells collected around lakes Superior and Huron in 1859-
60. Can. Nat. Geol,, 6: 268-270. [Reprinted in Sterkiana, (8): 49-51.]

BEQUAERT, Joseph C. & MILLER, Walter B. 1973, The mollusks of the arid Southwest, with an Arizona check

' flist. The Univ. Arizona Press, Tucson. xvi, 271 pp.

BERRY, Elmer G. 1931. Mollusca of Lamb’s Canyon, Utah. Nautilus, 44(4): 113-114.

BERRY, Elmer G. 1938. The discovery of living Pyrgulopsis letsoni (Walker). Rep. Am. malacol. Union 1937, (6): 2.

BERRY, Elmer G. 1939, Conchology versus malacology in the family Amnicolidae. Rep. Am. malacol. Union 1938,
(7): 8-9,

BERRY, Elmer G: 1943. The Ammcohdae of Michigan: distribution, ecology, and taxonomy. Misc. Pub. Mus,
Zoogl. Univ, Mich,, (57): 1.68, pk. 1.9,

BERRY, Elmer G; 1947a Members of the genus Tropicorbis found in Louisiana and Texas. News Bull, annt. Rep.
An. malacol, Union 1946, (13): 7. _

BERRY, Elmer G. 1947b. [On collecting Poinatiopsis chacei in northern Californiia.] Min. conchol. Club. S, Calif.,
(73): 21.

BERRY, Elmer G. 1947¢, Snails collected for the schistosomiasis investipations. U 8. natl. Insi. Health Bull., (189):
55-69.

BERRY, Elmer G. 1948, A comparative study between miembérs of thé genera Pomatiopsis and Oncomelania,
News Bull, anntt. Rep. Am. malacol, Union 1947, (14): 1415,

BERRY, Elmer G. 1949a, Morphological studies on Tropicorbis havanensis (Pfeiffer). News Budl. annu. Rep. Am.
malacol. Union 1948, (15): 5.6.

BERRY, Elmér G, 1949b. Molluscacidal experiments in Brownsville, Texas, News Bull. annu. Rep, Am. malacol
Union 1949, {16): 3-4.

BERRY, Elmer G, 1949¢, Recent investigations in medical malacology News Bull, anny. Rep, Am. malacol. Union
1949, {16): 13-15.

BERRY, 8. Stillman. - 1909: The known Mollusca of Sari Bernardino County, Cahforma. Nautilus, 23(6) 73-79, pl.
é.

BERRY, 8, Stillmaii, 1910, Mollusks of Unity, Maine. Nautilus, 24(6): 61-63,

BERRY, S. Stillman. 1913, A list of Mollusca from the Musselshell Valley, Montana, Nautiliis, 26(]1) 130-131.

BERRY, 8. Stillmari. 1916a. Notes on Mollusca of central Montana. Nautilys, 29(11); 124- 128

BERRY, S. Stiliman. 1916b, Additional records of Moltusca fiom Sah Bemardirio County, Cahforma Naitihis,
30(4): 37-39. o,

BERRY, S, Stiliman, 1916¢. San Diego drift shells. Nautilus, 30(7): 83

229




BERRY, §. Stillman. 1947. A new Pyrgulopsis from Qregon. Nautilus, 60(3): 76-78, pl. 7, figs. 6, 7 [correctlon to
fig. nos. in Nautilus, 60(4): 148].

BICKEL, David. 1965. The rolé of aquatic plants and submeiged structures in the ecology of a freshwater pulmo-
nate snail, Physa integrg Hald, Sterkiana, (18):.17-20.

BICKEL, David. 1966a. Stranded Campeloma. Nautilus, 79(3): 106-107.

BICKEL, David. 1966b. Campelonia crassula with reversed whorls., Nautilus, 79(3): 107-108.

BICKEL, David. 1967. Preliminary checklist of Recent and Pleistocene Mollusca of Kentucky. Srerkiona, (28): 7

20.

BICKEL, David. 1968a. Goniobasis semicarinata and G, indianensis in Blue River, Indiana. Naitilus, 81(4): 133-
138. _

BICKEL, David. 1968b. Goniobasis curreyana Iyoni, a pleurocerid snail of west-central Kentucky. Nautilus, 82(1):
13-18.

BICKEL, David. 1968c. Checklist of the Mallusca of Tennesseg. Sterkiana, (31): 15-39.

BILLUPS, A.C. 1902, Angitrema verrucosa at Lawrenceburg, Indiana. Naurilus, 16(7): 72.

BILLUPS, A.C. 1903. A proposed study of Goniobasis. Nautilis, 17(2): 22-24.

BINNEY, Wm.G. 1858. The complete writings of Thomas Say, on the ¢onchology of the United States. H. Bailliers,
New York. vi, 252 pp., pls. 1-75. o

BINNEY, Wm. G. 1859. Catalogue of the terrestrial and fluviatile gasteropods inhabiting the continent of North
América. First edition. Swnithson. misc. Collect., [unnumbered], pp. 1-15.

BINNEY, Wm. G. 1860a. [Geographical distribution of the terrestrial and fluviatile gastropods of North America.)
Proc. Acad. nat. Sci. Phila., 12: 49-50,

BINNEY, Wm. G. 1860b. Check lists of the shells of North America. No. 6. Fluviatile Gasteropoda. Smithson.
misc. Collect,, 2(6): 7-13.

BINNEY, Wm. G. 1861, Catalogue of land and fresh water mollusks collected in British America by Messrs, Ross,
Kennicott 4nd Drexler, and deposited in the Smithsonian collection. Proc. Acad. nat. Sci. Phila,, 13: 330,
BINNEY, Wm. G. 1863. Synopsis of the species of air-breathing mollusks of North America. Sr'niths;onian Institu-

tion [“Smithsonian Miscellaneous Collection 000”], Washington, D. C. pp. 1-12.
BINNEY, Wm.G. 1863-64. Bibliography of North American conchology previous to the year 1860. Smithson.
misc. Collect., 5+ i=ii, 1-650 (Pt 1, American authors); 9: i4ii, 1-298 (Pt. 2, 1864, Foreign authors).

" . BINNEY, Wm. G. 1865a. [Remarks on Melania and Melantho] Proc. Boston Soc. nat. Hist.,, 9: 327,

BINNEY, Wm. G. 1865b. Descriptions of new spec¢ies of North Américan land and fresh water shells. 4. J Con-
chol., 1(1): 49-51,pl. 7.

BINNEY, Wm. G. 1865¢. Land and fresh water shells of North America. Pt. 2. Pulmonata Limnoephila and Thalas-
sophila. Smithson. misc. Collect., 7(2): ix, 1-161,

BINNEY, Wm, G. 1865d. Land and fresh-watér shells of North America. Pt. 3. Ampullariidde, Valvatidae, Viviparis
dae, fresh-water Rissoidae, Cy¢lophoridae, Truncatéllidae, fresh-water Neritidae, Helicinidde. Smithson. misc.
Collect., 7(3): i-viii, 1-120,

BINNEY, Wm G. 1867. Notes sur quelques espéces de mollusques fluviatiles de I’Amérique du Nord. J, C’onchyhol
15: 427-432.

BINNEY, Wm. G. 1870a. Note on Vivipgra lineata, Valenciennes. Ann. Lyc, nat, Hist. N.Y., 9: 295-297.

BINNEY, Wm. G. (Ed.). 1870b. Report on the nvertebrata of Massachtisetts, pubhshed agreeably to an order of
the Legislature, Second edition, comprising the Mollusca. By Augustus A. Gould. Wright and Potter, State
Printers, Boston, v, 524 pp., pls. 16:27.

BINNEY, Wm, G. & BLAND, Thomas, 1870. Notes on lingual dentition of Mollusca, Ann. Lyc. nat. Hist, N.Y.,, 9:

- 281-295, :

BINNEY, Wm, G. & TRYON, George W., Jr. 1864, The complete writings of Constanting Smaltz Rafineiqué on
Recent & fossil conchology. Baﬂhere Bros., New York. 96 pp., iridex pp. 1-7, pls. 80-82. '
BLATCHLEY, W.S. & DANIELS, L.E. 1903. On some Mollusca known to occur ini Indiania. A supplementary paper
to Call’s catalogue. 27th annu. Rep. Dept. Geol, nat, Res. Indiana, 1902, pp. §77- 652 678-680 (index), pls:

1-3.

BOER H.H. & LEVER, J. 1959. On the anatomy of the circulatory system in Ferrissia shimekii (Ancylidae, Pul:
monata); especially on the blood supply of the central nervous system. K. Ned. Akad, Wet, {Amsterdam),
ser. C, 62(1): 76-83,

BOETERS, Hans D. 1974. Horatig Bourguignat, Plagigeyeria Tomlin und Lifthabitella Boeters, Arch. Molluskenkd.,
104(1/3): 85-92.

BOLE, J. 1970. Beitrag zur Kenntnis der Ariatomie und Taxonomie der unterirdischen Hydrobiiden, Diss. Acad,
Sci. Art, Slovenica, 13: 85-111.

230




BOVBIERG, RV. 1965. Feeding and dispersal in the snail Stagnicola refiexa (Basomimatophota: Lyr‘nnaeidge),
Malacologia, 2(2): 199-207. ‘

BRANSON, Branley A. 1960. Gyraulus arizonensis in Texas. Naurilus, 74(1): 37-38.

BRANSON, Branley A, 1961a. Recent Gastiopoda of Oklahoma. Part 11, Distribution, ecology and taxonomy of
fresh-watet species, with description of Helisomia traverting sp. nov. Okla. State Univ. Pub., Arts & Sci. Stud.,
Bial, Stud, Ser., (6}, 58(17): 1-72. '

BRANSON, Branley A. 1961b. Notes on some gastropods from northern Louisiana. Proe. La. Acad. Sci., 24+ 24-
30.

" BRANSON, Branley A. 1962a. Viviparus subpurpureus in Oklahoma. Nautilus, 75(3): 124.

BRANSON, Branley A. 1962b. Some distribution records for Louisiana, Arkansas, and Missouri Gastropoda. Ster-
kigna, (7): 5-6.

BRANSON, Brariley A, 1963. A note on molluscan zoogeography: distribution of Gyraulus arizonensis (Pilsbry
and Ferriss). Southwest, Nat.,, 8(1): 51-52.

BRANSQN, Branley A, 1969a. SnmI records from various southem, eastern and middle states. Sterkigna, (35): 1.4,

BRANSON, Branley A, 1969b. Distribution hotes on westerii and southern snails, Sterkiana, (36): 21,

BRANSON, Branley A. 1970. Juga, Oxytrema and Mudalia, and a correction. Sterkiana, (39); 9-10.

BRANSON, Branley A. 1971a. Locality récords for Oklahoma Mollusca, Sterkiona, {(41): 35-40.

BRANSON, Brarley A. 1971b. Variation in the shell of Mudalia potosiensis (Lea) (Pleuroceridae) from a smg]e S

locahty Nautilus, 85(1): 26-30.

BRANSON, Branley A. 1977a. Freshwater and terrestrial Mollusca of the Olympic Peninsula, Washington. Veliger,
19(3): 310-330.

BRANSON, Branley A. 1977b. The Chinese Apple Snail, Cipangopaludina chinensis, on Orcas Island, Washington.
Nautilus, 91(2): 76-77. _

BRANSON, Branley A. & BATCH; Donald L. 1969. Notes on exotic mollusks in Kentucky. Naurilics, 82(3): 102-
106. :

BRANSON, Branley A. & BATCH, Donald L. 1971. Annotated distribution recerds for Kentucky Mollusca. Srer-
kiana, (43): 1-9. :

BRANSON, Branley A. & HEARD, William R. 1959. Snails from upper peninsula of Alaska with feeding habits of
Brooks Lake fishes. Nautilus, 73(1): 14-16,

BRANSON, Branley A, & PETERS, Lewis. 1964, Limgx maximus and Ferrissig meekigna in Oklahoma, Naourilfus,
77(3): 107-108.

BRETET, Roger & CARSWELL, Edwin J. 1952. A rich locality in the New York City area. Nauzilus, 65(3): 100-
102. .

BRISCOE, M.5. 194]. The growth of the radula in Goniobasis virginica (Gmelin). Rep. Am. malacol. Union 1940,
9): 4. _ 7

BRISCOE, M.S, 1963. A survey of land and freshwater snails in Jefferson Couity, West Virginia. Sterkiana, (9):
4148,

BROOKS, Stanley T. 1931. The gastropod famﬂy Pleuroceridae in Pennsylvania, Nautilus, 45(2): 58-64.

BROOKS, Stanley T. 1935. Aplexa hiypnorum pilsbryi n, subsp. Nautilus, 48(3); 100.

BROOKS, Stanley T. 1936, Sotne molluscs from Utah. Nautius, S0(1): 13-14. ) -

BROOKS, Stanley T. & MacMILLAN, Gordon K. 1940. New Gastropoda fiom West Virginia. Nauzilus, 53(3): 95-
97, pl 12, figs. 2, 3.

BROOKS, Wiltiam Keith. 1907. The ongm of the lung in dmipullaric, Nautilus, 21(2): 11412,

BROOKS, William Keith & McGLONE, Bartjis. 1908. The origiti of the lung in Amipullaria, Carnegie Inst. Wash.,
(102): 95-104. ) ‘

BROWN, Keaneth M. 1980. Life history evolution in teniporary versus permianent ponds: Lymnaea palustris and
L. stagnalis. West. Soc. Malacol. annu. Rep., 12: 11,

BRYANT, Owen. 1908. A niote on the type locality of Paludestring salsa, at Cohasset, Mass, Mautilus, 22(8): 82,

BRYCE, George W., J1, 1970, Rediscovery of the limpet, Acroloxus coloradensis (Basommataphora Acroloxidae),
in Colorado. Nauzilus, 83(3): 105-108.

BUCCI, Doininique A. 1974, Viviparus malleatus in Montreal, Canada. Nautilus, 88(2): 55.

BURCH, Johin B. 1952. A preliminary list of the Moltusca of Hanover County, Virginia. Naurilus, 66(2); 60-63.

BURCH, John B, {959. Chromosomés of aquatic pulinonate snails (Basominatophora), Arinti. Rep. Am. malacol.
Union 1958, (25): 9-10, , 7 ,

BURCH, John B, 19604. Cliromosomes of Pomatiopsis and Oncomelania. Annu. Rep. Am. malacol, Union 1939,

. (26): 15-16, 7
BURCH, Jotin B. 1960b. Some snails and slugs of quarantine significance to the United States. Agrie, fes. Serv,,

231




U.S. Dept. Agric., 82(1): 1-73. [Reprinted in Sterkiana, 1960, (2): 13:53; Nav. med. Field res. Lab., Camp
Lejeune, N.C,,'1967, pp. 1-73.]

BURCH, John B, 1960c. The chromosomes of Gyraulus circumstrigtus, a freshwater snail. Nafure, 186(4723):
497-498,

BURCH, John B. 1960d, Chromosome morphology of aquatic pulmonate snails (Mollusca: Gastropoda), Trans.
Am, microse, Soc., 19(4): 451-461. _

BURCH, John B. 1960e. Chromoscme studies of aquatic pulmonate snails. Nucleus, 3(2): 177-208,4 pls,

BURCH, John B. 1962. Notes on the classification of freshwater limpets. Annu. Rep. Am. malacol. Union 1963,
(29): 8-9. :

BURCH, John B, 1965. Chromosome numbers and systematics in euthyneutan snails. Proc. Ist Eur. malacol.
Congr., 19632, pp. 215-241. Conchol, Soc. G. B. Irel. and Malacol. Soc, Lond. :

BURCH, John B. 1967. Svme snails and slugs of quarantine significance to the United States. Nav. med. Field res.
Lab., Camip Lejeune, N.C. pp. 1.73.

BURCH, John B. 1968a. Erinng newcombi of Hawaii and Limnaea onychia of Japan. Malgeol. Rev., 1: 15-30.

BURCH, John B, 1968b. Motphology vs. immunclogy. Annu. Rep. Am. malicol, Union 1968, (35): 25-28. :

BURCH, John B. 1973. A comparative study of somie Polish and Armerican Lymnaeidae: an assessment of phyla-+
geénetic characters. Malacologia, 14(1/2): 221-222.

BURCH, John B. 1974. Relationships of Eurasian-North American Arcyius to the North American Rhodicmen
(Pulmonata: Ancylidae) as shown by apical shell sculpture. Malacol. Rev., 7(1/2): 127132,

BURCH, John B. 1975. Scanning electron microscope studies of the shell apices of freshwater limpets. Malgcol.
Rev., 8(1/2): 117-118.

BURCH, John B. 1978. An outline of classification of the fréshwater gastropods of North America {north of Mex1
¢0). J Conchyliol, 115(1/2): 1-9.

BURCH, John B, 1979. Genera and subgenera of Recent freshwater gastropods of North America (north of Mexico).
Malacol. Rev,, 12(1/2): 97-100.

BURCH, Joha B, 1980. Further comment on the proposed desighation of a type species for Pleurocera Rafinesque,
1818, Z.N (8} 83. Bull. zool, Nomencl., 36(4); 196-197, .

BURCH, John B. & AYERS, P.A. 1973. Breeding experiments with Stagnicola elodes and 8. emarginata. Malacol.
Rev., 6(1): 51.52. '

BURCH, John B., BASCH, Paul F. & BUSH, Linda L. 1960. Chromosome numbers in ancylid snails. Rev. Port.
Zool. Biol. geral, 2(3/4): 199-204, : '

BURCH, John B. & BUSH, Linda L. 1960. Chromosomes of Physa gyrina Say (Mollusca: Pulmonata). J. Conchyli-
ol., 100(2): 49-54,

BURCH John B. & LINDSAY, G.K. 1968. An immunological approsch to lymnaeid systertiatics. Awrniy. Rep. Am,
malacol. Union 1968, (35) 22-23,

BURCH, JohnB. & LINDSAY, G.K. 1972. The systematic position of “Lymnaea” bulimoides. Malacol Rev., 5(1):
1617,

BURCH, John B, & LINDSAY, G. K 1973a. Taxonomiic groupings irt the Lymriaeida¢. Bull. Am. malacol, Union
Inc, 1973, (40): 15.

BURCH, Johnt B. & LINDSAY, G.K. 1973b. Apparent hybrids from a laboratory cu}ture of ILymnaea stagnalis and
Buhmnea megasoma, Malacol, Rev., 6(1); 61-62,

BURCH, John B., LINDSAY, G.K. & LoVERDE, PT. 1971. A comparativ:a study of some Polish and American
Lymnaeidae: an assessment of phylogenetic characters. Zool, zh., 50(8): 1158-1168,

BURCH, John B. & LoVERDE,P.T. 1974, Apical shell sculpture of some North American freshwater limpets (Mol
lusca: Basommatophora). Oce. Pap. Moll,, Harv. Usijv., 5(50); 39-49, 7

BURCH, John B. & THOMPSON, Fred G. 1958 Taxonomic charactérs and infraspecifi ic "v"ariation in mollusks,
Syst, Zool., T{1}. 48.

BURCH, John B. & TOTTENHAM, Johit L. 1980. North Americai freshiwater snafls, Trais, POETS Soe., 1(3): 81+
215,

BURCH, John B. & VAN DEVENDER, Amy Shrader. 1980, Identification of eastérn Notth American Iand snails,
The Prosobranchia, Oplsthobra.nchla and Pulnionata (Actophila). Trans. POETS Soc., 1(2): 33-80.

BURCH, Paul R, 1950. Molliisks. Ji: The Jarnes River basin. Pist, present and futtire, Va Acad, S¢1., Richniond.
843 pp., 4 maps [pp. 129-137].

BURDSAL, L.A., DOHERTY, Wm., ¢t al, 18768, Publications df the O. G. B. [Our Geological Boys]. I, Mollusca
af Cmcz_nnatz_ L.A, Burdsal, Pnnter Cincinnati, 14 pp.

BURKY, Albert J. 1971, Bic')mass turnover, respiration, and intérpopulation variation in the stréam limpet Fervissia
rivularis (Say). Ecol. Movogr., 41(3): 235-251,

232




CAFFREY, G.W. 1911. The miolluscan fauna of Northampton County, Pennsylvania. Nautilus, 25(3): 26-29.

CALKINS, W.W. 1874, The land and fresh water shells, of La Salle County, llls. Proe. Orfawa Acad. nat. Sci., pp.
1.48,

CALKINS, W.W, 1878. Multiplication of species in the families Unionidae and Strepomatidae. Valley Nat,, 1: 3.

CALKINS, W.W. 1880. New freshwater Mollusca. Valley Nat., 2(1): 6.

CALL, R. Ellsworth. 1880. Geology and natural history of Freemont County, lowa. fn: History of Freemiont
County, fowa. Des Moines, lowa. pp. 1-37 [Mollusca, pp. 34-36].

CALL, R. Ellsworth. 1882, Note on the geographical distribution of certain mollusks. Awi. Nar., 16: 400-4072,

CALL, R. Ellsworth. 1883. Note on the genus Campelonigd of Rafinesque. Ant. Nat., 17(6): 603-608,

CALL, R. Ellsworth. 1884. On the Quaternary and Recent Mollusca of the Great Basin, with descriptionis of new
forms Bull. U.S. geol, Surv., (11): 367-420, pls. 2-6.

CALL, R. Ellsworth. 1886a. On the genus Campeloma Rafinesque, with a revision of the species Récent and fossil.
Bull. Washburn Coll. Lab, nar. Hist.,; 1(5): 149-165, pls. 3-6.

CALL, R. Ellsworthi. 1886b. Description of a new strepomatid mollusk of the genus Goniobasis (G. ozarkensis).
Bull, Washburn Coll. Lab. nat. Hist,, 1(7): 189-190, pl. 7, figs. 1-10. -

CALL, R. Elisworth. 1886¢. On certain Recent, Quaternary and new fresh water Mollusca. Proc. Daveriport Acad.”
nat. Sei., 5: 1-8,pl. 1.

CALL, R. Ellsworth. 1888a. On & new post-Pleiocene limnaeid. Am. Geol., 1. 146-148, figs. 1-6.

CALL, R. Ellsworth. 1888b. On thé gross anatomy of Campelowia, Am. Nat,, 22: 491-497, pl, 7, figs. 1-3.

CALL, R. Ellsworth. 1890. Notes on the gross anatomy of Camipelorna. Proe. fowa Acad, Sci,, 1887.89, 1; 16-17.

CALL, R. Ellsworth. 1894a. A contribution to the knowledge of Indiana Mollusca. Proc. Indina Acad. Sci., 1893,
pp. 140-156.

CALL, R. Ellsworth. 1894b. On the geographic and hypsometric distributiont of North American Viviparidae. Am.
J. Sci., 48: 132-141, 1 map.

CALL, R. Ellsworth 1895 The Strepomatidae of the Falls of the Ohio. [Abstract.] Proc. Indiana Acad. Sci,,
1894, pp. 140-143.

CALL, R. Ellsworth, 1896a. Second contribution to a knowledge of Indiana Mollusca. Proc. Indiana Acad. Sci.,
1895, pp. 135-146. '

CALL, R. Ellsworth, 1896b. On a smail collection of mollusks from northern Indiana [also listed on reprint cover

as “Indiana University Biological Station report on Mollusca™]. Proc. Indiana Acad. Sci., 1893, pp. 246-250.

CALL R. Ellsworth. 1896¢. Fishes and shells of the Falls of the Ohio. In: Memorial htsto:y of Louisville, Ken-
tucky. Vol. 1, pp. 9-20.

CALL, R, Ellsworth. 1897, The hydrographic basins of Indiana and their molluscan fauna. Proc. Indiana Acad. Si,,
1898, pp. 247-258, 1 map.

. CALL, R. Ellsworth, 1900. A descriptive illustrated catalogue of thie Mollusca of Indiana, 24tk ariy. Rep. Dept.
Geol. nat, Res, Indiaria, 1899, pp. 335-535, pls. 1-78.

CALL, R, Elisworth & BEECHER, C.E. 1884. Notes on a Nevada shell (Pyrgula nevadensisy., Am, Nat., 18: 851+
855,

CALL, R. Ellsworth & BEECHER, C.E. 1886. . Description of a new rissoid mollusk (Bythinella aldrichi}. Buil.
Washburn Coll. Lab. nat, Hist., 1(7): 190-192, pl. 7, figs. 11-14,

CALL, R, Elisworth & PILSBRY, Hany (Henry] A. 1886. On Pyrgulopsis, a néw genus of rissoid mollusk, with
desoriptions of two new forms, Proc. Davenport Acad. nat, Sci., 5: 9-14, pl. 2,

CALOW, P. 1978. The evolution of life-cycle strategies in fresh-watér gastropods Malacologia, 17(2): 351-364.

CARPENTER, Horace F. 1887. The shell-bearing Mollusca of Rhiode Island. {onchol. Exc,, 1(12): 76-78; 2(1):
2-3 2(2) 18-20,

CARPENTER Horace B, 18894. A caralogue of the shell-bearing Molliisca of Rhiode Islind. Second edition. J. A,
& R.A, Reid, Printers, Providence. 7 pp.

CARPENTER, Horace F. 1889b, The shell-bearing Mollusca of Rhode Isiand, Nuwtilus, 3(1): 11:12; 3(2): 21-23; -

3(3): 32-33; 3(8): 92-95.
CARPENTER, Horace F. 1889¢. Notes on Valvata (Lyogyrus) brownii. Nautilus, 3(6): 67,
CARPENTER, Horace F. 1902, The shell-bearing Mollusca of Rbiode Island, Nautilus, 16(2) 17:18.
CARPENTER, Horace F. 1905. New locality for Lyogyrus brownii Carpenter, Nautﬂus 19(4) 47-48.
CARPENTER, Philip P. 1872, The mollusks of westérn North Aierica. Smithson, mise, Collect., {252): i-xii, 1-
325, index (108 pp.).
CASE, Wﬂham 1847, Description of two new species of shells, Ann, Mag. nat, Hist., 191 358,
CHACE, E.P. 1934. (Lymnaea bulimoides bulimoides.] Rep. Am. malacol. Union 1934 (3): 4.
CHAMBERLAIN, Norman A, 1958, Life history studies of Caripeloma decisum. Nautilus, 72(1) 22-29,p1. 3, ﬁg 7

233




CHAMBERLAIN [CHAMBERLIN], Ralph V. 1933, Obse‘rvaﬁons on Stagnicole kingi (Meek), living and extincf.
Nautilus, 46(3): 97-100,

CHAMBERLIN, Ralph V. & BERRY, Elmer G. 1929. Notes on the Mollusca of southeastern Utah, Naurilus, 42(4):
123-125. -

CHAMBERLIN, Ralph V. & JONES, David. 1929. A descriptive catalogue of the Mollusea of Utah. Bull, Uniy,
Utaki, 19(4): i-ix, 1-203, 1 map.

CHAMBERLIN, Ralph V. & ROSCOE Ernest J. 1948, Check list of the Recent Utah Mollusca. Bull. Univ, Utah,
39(2): 1-16.

CHAMBERS, Steven M. 1978. An elecirophoretically detected sibling species of “Goniobasis floridensis”™ (Meso-
gastropoda: Pleuroceridae). Malacologia, 17(1): 157-162,

CHEATUM, Elinér P. 1935, Gastropoeds of the Davis Mountains vicinity in West Texas. Nautilus, 43(4): 112-116,
pl. 5.

CHEATUM, Elmer P. & FULLINGTON, Richard W. 1971, ‘The aquatic and land Mollusca of Texas. Supplement
Keys to the families of the Recent land and fresh watér snails of Texas. Dallgs Mus, nat, Hist. Bull., (1): idii,
1-18.

CHEATUM, Elmer P., FULLINGTON, Richard W. & PRATT, Lioyd. 1972. Molluscan records from West Texas.
Sterkiana, (46): 6-10,

CHENU, 1.C. 1859. Manuel de Conchyliologie et de Paléontologie Conchyliologique. Librdirie Victor Masson, Paris. o

Vol. 1. 508 pp. [pp. 286-296].

CLAMPITT, Philip T. 1970. Comparative ecology of the snails Physa gyrina and Physa integra (Basommatophora:
Physidae). Malecologia, 10(1): 113-151.

CLAMPITT, Philip T. 1972. Seasonal migrations and other moveinents in Douglas Lake pulmonate snails. Malacol.
Rev., 5(1): 11-12.

CLAMPITT Philip T. 1973. Substratum as a factor in the distribution of pulmonate snails in Douglas Lake, Michi-
gan. Malacologia, 12(2): 379-399.

CLAMPITT, Philip T. 1974a. Seasonal migratory cyclé and related movements of the fresh-water pulmonate snall
Physa infegra. Am. midl. Nat., 92(2): 275-300.

CLAMPITT, Philip T. 1974b. How fast is a snail’s pace? Active and passive dispersal of Physa integra in Douglas
Lake, Michigan. Malacol. Rev., 8(1/2): 121.

CLAPP, Geo. H. 1913. Gundiachia hmlmarsom Pfr. in the Rio Grande, Texas. MNaurilus, 27(7): 77-78, pl. 4, figs. 6-
8.

CLAPP, William F. 1913, Radix auriculariz at Cambridge, Massachusetts. Nautitius, 26(10): 116:117.

CLAPP, William F. 1921. Eggs and young of the river limpet, Ancylus fuscus C.B. Adams. Occ. Pap. Boston Soc.
nat, Hist,, 5: 5-10, pl. 2.

CLARK, Clarence F, 1962a. Records of gastropods collected in western Ohio. Sterkiana, (6): 15-22.

CLARK, Clarence F. 1962b. Records of gastropods collected ifi western Ohio - - a correction. Strerkiana, (7): 51,

CLARKE, Arthur H,, Jr. 1961. Fresh-water mollusks of the Janiés Bay watershed — a progress report. Annu Rep.
Am, malacol, Union 1961, (28): 11-12.

CLARKE, Arthur H., Jr. 1964. Freshwater miollusks of the Hudson Bay watershed, distribution patteris and de-
termmant mﬂuences Anni. Rep. Am. malacol, Union 1964, (31): 8-9.

CLARKE, Arthur H., Jr. 1967. Zoogeographic and evolutionary patterns in northern Lymnacidae and Planorbidae:
Anniu, Rep, Am, malacol. Union 1967, (34): 21-22.

CLARKE; Arthur H., Jr. 1969. Some aspects of adaptive radiation in Recent freshwater mollusks. Malacologia,
9(1): 163.

CLARKE, Arthur H., Jr. 1970a. Discussion of Dr. Stanshery’s paper [on rare and endanigered eastern freshwater
mollisks of the Mississippi and St. Lawrence River systems, in Am. malacol. Union Symp. Rare and Endan-
gered Mollusks]. Maldcologia, 10(1): 21-22,

CLARKE, Arthut H., Jr. 1970b. On Acroloxus coloradensis (Henderson) (Gastropoda, Basommatophora) in east
ern Canada. PubI Zool., natl. Mus. Can., (2): i-i, 1-13.

CLARKE, Arthur H., J§, 1973 Thig freshwater moltusks of the Canadian Interior Basin, Melacologia, 13(1/2): 1-
509,

CLARKE, Arthur H., Jr. 1976, Endangered freshwatér mollusks of northwestern North America. Bull, Am. mala-
¢ol. Uniion Inc., 1976, (43): 18-19, ,

CLARKE, Arthur H., Jr, 1978. The Asian Apple Snail, Cipangopaluding chinensis (Vivipariidae) in Onejda Lake,
New York. Nautilus, 92(3): 134.

CLARKE, Arthur H,, Jr. 1979. Gastropods as indicators of irophic lake stages. Nautilus, 93(4): 138142,

CLARKE, W.T., Jr, 1938, List of molluscs from drift debtis of Paladora Creek, Texas, Nautilys, 52(1): 14-15.

234




CLENCH, William J. 1924, A new species of Physa from Texas. Nautilus, 38(1): 12-13,

CLENCH, William J. 1925a. Notes on the genus Physa with descnpnons of three new species, Qée. Pap. Mus. Zool, -
Univ, Mich.,, (161): 110, pl. 1.

CLENCH, Wllham J. 1925b. A short list of land and freshwater mollusks from southeastérn Texas, Nautilus, 39(1):
1 1-12.

CLENCH, William J. 1926a. Three new species of Physa. Oce. Pap. Mus. Zool. Univ. Mich., (168): 1.6, pl.

CLENCH, William J. 1926b. Some notes and a list of shells of Rio, Kentucky. Nautilus, 40( 1):7-12; 40(2) 65 67.

CLENCH, William J. 1928. Jo fluvialis turrita Antliony. Naurilus, 42( 1): 36. '

CLENCH, William J. 1930a. Notes on Physidae with descriptions of new species. Oce. Pap. Bosion Soc. nat. Hist.,
5:301-315.

CLENCH, William J. 1930b. A note on the habitat of Viviparus subpurpureus. Naurilus, 44(2): 70,

CLENCH, William J. 1932a. Thomias Say - his first paper on American mollusks. Nautilus, 45(4): 112,

CLENCH, William J. 1932b. Viviparus juponicus v. Mant. Nautilus, 45(4): 136,

CLENCH, William 1, 1934. Phys¢ dcuta Drapariaud in Massachusetts. MNautilus, 48(1): 33,

CLENCH, William J, 1935. Physa ampullacea ‘Gould’ Binney. MNautilus, 45(1): 30-32,

CLENCH, William'J. 1937. Physz canadensis Whiteaves, Nautiliss, 50(4): 143-144.

CLENCH, William J. 1940a, Pyrgulopsis nevadensis Stedrns in Oregon. Nawtilus, 53(4): 137,

CLENCH, William J. 1940b. Another record for Viviparus malleatus in Massachusetts., Nautilus, 54(2): 69-70.

CLENCH, William J. 1946. Republication of descriptions of North Ameri¢an mollusks by Verkriizen, Kurtz and De

- Tar and Beecher, Nautilus, 60(2): 69-71.

CLENCH, William J. 1954, Mesodor thyroidus (Say) in Florida. Nautilus, 68(1): 23-24.

CLENCH, William J. 1955. Melania cancellata Say. Nautilus, 68(3): 107.

CLENCH, William J. 1959a. Mollusca. fr: Edmondson, W.T. (Ed.), Fresh-water biology. Second edition. John
Wiley and Sons, New York. 1248 pp. [pp. 1117-1160}].

CLENCH, William J. 1959b. Method used by C.B. Adamis in describing and measuring shells. Naufilus, 72(3): 105-
106.

CLENCH, William J. 1962a. A catalogue of the Viviparidae of North America with notes on the distribution of

_ Viviparus georgianus Lea. Occ. Pap. Moll., 2(27): 261-287.

CLENCH, Williarn J. 1962b. New records of the genus Lioplax, Oce. Pap. Moll., 2(27): 288,

CLENCH, William J. 1965a. A new species of Lithasia from Mississippi. Nauweilus, 79(1): 30-33,

CLENCH, William J. 1965b. A new species of Clappiz from Alabama, Nautilus, 79(1): 33-34, fig. 2 (p. 32)

CLENCH, Wiltiam 1. 1965¢. Supplement to the North American genus Lioplax, Occ. Pap. Moll., 2(34): 426.

CLENCH, William J. 1969, Melanoides tuberculata (Muller) in Florida. Nautilus, 83(2): 72.

CLENCH, William J. & BOSS, Kenneth I, 1967. Freshwater Mollusca from James River, Va. and a néw name for
Mudalia of authors, Nawurilis, 80(3); 99-102.

CLENCH, William J. & FULLER, Sambel L.H. 1965. The genus Viviparus (Viviparidae) in Notth America. Oce.
Pap. Moll., 2(32): 385-412.

CLENCH, leham 1, & RUSSFLL, Heniry D). 1940. Freshwater shells of New Harapshivs, Nattilus, 54(2): 52-53.

CLENCH, William J. & TURNER, Ruth D. 1955. The North American genus Lioplex in the family Viviparidae.
Occ. Pap. Moll, 2(19): 1-20.

CLENCH, William J. & TURNER, Ruth D. 1956. Freshwater moltusks of Alabama, Georgia, and Florida from the
Escambia to the Suwannee River. Buwll. Fla. State Mus, (biol, Sci.), 1(3): 97-239. [Index publishied privately

" by R.1. Johnson, 1972.]

CLENCH, William J. & TURNER, Ruth D. 1962. New names introduced by H. A, Pilsbry in the Mollusca and Crus-
tacea. Acad. nat, Sci, Phila. spec. Publ., (4): 1-218, :

CLESSIN, S, 1878-86, Die Familie der Limnaeiden enthaltéen di¢ Genera Plantorbis, Liminaeus, Physa ynd A mplifs
pepled, In: Systematisches Conchylien-Cabinet von Martini und Chemnitz. Bauer und Raspe, Nimbeérg,
1(17): 29-36a, 63-430, pls. 11-15, 17-55.

CLESSIN, S. 1880-82. Die Familie der Ancylinen. In Abbildungen nach der Natur mit Beschtetbungen, fn: Sys-
tematisches Conchylien-Cabinet von Martini und Chempiitz, Bauér und Raspe, Nitnberg, 1(6): 1-80, pls. 1-9,

CLESSIN, S. 188ia. Die Gruppe der Livingeq truncatula L. Malekozool. BI, n.s., 3; 77-85,

CLESSIN, S. 1881b, Diagnoses novarum specierum generis Ancyli. Malgkozool, Bl f.s., 3: 159,

CLESSIN, §. 1882, Neué¢ Artet, Malakozool, Bl, n.s., 57 187-193, pl. 4.

COCKERELL T.D.A, 1902, Notes on Liningea, Naunlus 16(8): 95-96.

COCKERELL,_ T.D.A, 1939, Physae on the California islands, Nautilus, 52(4): 138,

COLTON, Harold Sellers. 1908. Some effects of environment on the growth of Lymnaea cohimelly Say, Proc.
Acad. nat, Scz Phila., 60 410-448,

235




COLTON, Harold Sellers. 19153, On ciass;f‘ cationin general and the genus Lymingeq in particular, Nautilus, 28(10)'
116-119.

COLTON, Harold Sellers. 1915b. A provisional key to thé subgenera and specnes of North American lymnaeids.
Naytilus, 28(10): 119-120.

CONRAD, Timothy A. 1834a, New fresh water shells of the United States, with coloured zlfusfmtl(ms and a mono-
graph of the genus Anculotus of Say, also a synopsis of the American naigdes. Judah Dobson, Phlladelphla._
76 pp., pls. 1-8.

CONRAD, Txmothy A. 1834b. Description of some new species of fresh water shells front Alabama, Tennessee, &c.
Am. ] Sci, Arts, 25(2): 338.343, pl. 1. [Reprinted in Sterkigna, 1963, (9): 49-52.]

CONRAD, Timiothy A, 1833, Appendix [to New fresh water shells of the Umted States, with colowred illustrations,
and a monograph of the gefius Anculotus of Say, also a synropsis of the American naigdes. 76 pp., 8 pls.|.
Additions fo, and corvections of, the catalogue of species of American nalades, with descriptions of new spe-
cles and varieties of fresh water shells, Judah Dobson, Philadelphia. 8 pp., pl. 9.

CONRAD, Timothy A. 1849. Descriptions of new fresh water and marine shells.- Proc. Acad, nat. Sci, Phila., 41
152-156. '

CONRAD, Timothy A. 1855. Description of a new species of Melania. Proe. Acad. nat. Sci. Phila,, 7: 269.

CONRAD, Timothy A. 1866. Descriptions of American fresh-water shells. Am. J Conchol,, 2(3): 278-279, pl. 15.

COOPER, J.G. 1867. Geographical catalogue of the Mollusca found west of the Rocky Mountains, between lati-
tudes 33° and 49° north. Calif. geol. Surv., San Francisco. pp. 1-40..

COOPER, J.G. 1868. The shells of Montana. Am Nat., 2: 486.437,

COOPER, J.G. 1870. The west-coast fresh-water univalves, no. 1. Proc. Calif. Acad. Sci., ser. 1, 4: 92-100.

COOPER, I.G. 1875. On shells of the west slope of North America. Proc. Calif. Acad. Sci., ser. 1, 6: 14-27.

COOPER, 1.G. 1892a. Catalogue of the land and fresh-water Mollusca of lower California. Zoe, 3:.12.25.

COOPER, J.G. - 1892b. On land and fresh water Mollusca of lower Califoinia. No. 2. Proc. Calif. Acad. Sci., sex. 2,
3:207-217.

COOPER, J.G. 1893. On land and fresh water Mollusca of lower California. No. 3. Proc. Calif. Acad. Sci., ser. 2,
3. 338344, pls. 13, 14, _

COOPER, William, 1859. Report upon the Mollusca collected on the survey. U.S. War Dept. Pacific R.R. Surv.,
12(book 2, pt. 3): 369-386. :

COTTAM, Clarence. 1942. Supplementary notes on the food of the Limpkin. Nautilus, 55(4): 125-128,

CQUPER, J. Hamilton. 1849. Catalogué of the Recent shells of Georgia. fn: White, Sratistics of the State of Geor
Fia, sketch of the geology of Georgla. Appendix, pp. 37-41.

COUTHOUY, Joseph P. 1838. Descriptions of new species of Mollusca and shells, and refitarks on several polypi

' found in Massachusetts Bay. Boston [ nar. Hist,, 2(1): 53-111, pls. 1-4,
CRABB, Edward Drane, 1927 Genétic experiments with pond snaﬂs Lymnaeq and Physa Am. Nat., 61(672): 54-
. 67.

CRABB, Edward Drane. 1929. Egg laying and birth of young in three species of Viviparidae, Nautilus, 42(4): 125-
129,

CRAM, Eloise B. 1947. A study of native Planorbidde as possible intermiediate hosts of Schisrosoma mansoni in
man. News Bull. annut, Rep. Am, malacol, Union 1946, (13): 4-5.

CRANDALL, Q.A. 1892, Physa hererostrophd. Nautilus, 6(2): 20-21.

CRANDALL, O.A. 1893. Post Pliocene shells. Naierilus, 6(9): 103, 7

CRANDALL, O.A, 1901. The America physae. Nautilus, 15(3): 25:30; 15(4): 42-45, pl. 2: 15(5): 54-58; 15(6):
69-71.

CRUTCHFIELD, Philip J. 1966. Positive rheotaxis in Gonfobdsis proxima. Nautilus, 79(3): 80-86,

CURRIER, A.O. 1867 Description of néw spécies of fresh-water shells from M:chlgan Am. J Conchol., 3(2): 112-
113, pl. 6,

CURRIER, A O. 1868. List of the shell-bearing Mollusca of Michigan, especially of Kent dnd adjoining counties.
Misc, Publ, Kent sci. Inst., (1): 1-12,

DALL, William Healey, 1870, On the genus Pompholyx and its allies, with a revision of the Lymnaeidae of authors,
Ann. Lye, nat, Hist. NY., 9:333-361, { pl,

DALL, Williarm Healey, 1884, Report of1 the Mollusca of the Comimander Islands, Bering Sea, collected by Leonhard

~ Stejneger in 1882 and 1883, Proc. U.S. natl. Mus., 7(22): 340-349.

DALL, William Healey. 1885. Notes on some Floridian land and fresh-water shells with a revision of the Auriculacea
of the eastern United States. Proe. U.S. nail. Mus., 8(16): 255-256; 8(17): 257-272; 8(18): 273-288: 8(19):
289; pls. 17, 18, )

DALL, William Healey. 1889. Paludina scalaris, Jay. Nautilus, 3(1): 8,

236




Al

DALL, William Healey. 1895. Diagnoses of new species of mollusks from the west ¢oast of America. Proc. US
- nail. Mus., 18(1034): 7-20.

DALL, William Healey 1896. Note an Neriting showaiteri Lea. Nautilus, 10(2): 13-15,

DALL, William Healey. 1898. Description of a new Ampullaria from Florida. Nauzilus, 12(7): 75-76.

DALL, William Healey, 1902, Hlustrations and descriptions of new, unfigured, or imperfectly known shells, chiefly
Amencan in the U.S. National Museum, Proc. U.S. natl, Mus., 24(1264): 499-566, pls. 27-40,

DALL, William Healey 19044, Gundiachia and Ancylus. Nautilus, 17(9) 97.98.

DALL, Williain Healey. 1904b. Notes on the genus Ampullaria. J. Conchol., 11(2): 50-55,

DALL, William Healey. 1905, Land and fresh water mollusks of Alaska and ddjoining regions. Smithson. Iist. Har-
rian Alaska Exped., 1899, Alaska ser., 13: 1-171, pls. 1, 2.

DALL, William Healey. 1907. [Planorbis magnificus in aquaria.] Nawrilus, 22(8): 90.

DALL, William Healey. 1910. ‘A new Floridian Ampicola, Nautilus, 24(1): 2.

DALL, William Healey. 1911. Notes on Gundlachia and Ancylus. Am. Nat., 45: 175-189,

DAVIS Charles C. 1961. A study of the hatching process in aquatic mvertebrates L. The hatching process it Amnij-
cola limosa (Gastropoda, Prosobranchia). II, Hatching in Ranatra fusca P. Beauvois (Hemiptera, Nepidae).
Trans. Am. microsc. Soc., 30(2); 227-234. R

DAVIS, George Morgan. ]967 The systematic relationship of Pomanopsts lapidaria and Oncomelania hupensis for-
mosary (Prosobranchia: Hydrobiidae). Malacologia, 6(1/2): 1-143.

DAVIS, George Morgan. 1974, Report on the rare and endangered status of a selected number of freshater Gas-
tropoda fromt southeastern US.A. Rep. to U.S. Dept, Interior, Fish and Wildlife Serv., Washington, D.C. 51
PD., 25 maps.

DAVIS, George Morgan. 1977. Rare and endangered species: a dilemma. Frontiers, 41(4): 12-14.

DAVIS, George Morgan. 1979, The origin and evolution of the gastropod family Pomatiopsidae, with emphasis on
the Mekong River Triculinae. Monogr. Acad. nat, Sci. Phila., 20: vii, 120 pp.

. DAWLEY, Charlotte. 1965. Checklist of freshwater moliusks of North Carolina. Sterkiana, {19): 35-39,

DAWSON, Jean. 1911. The biclogy of Physa. Behav. Monogr., 1(4): 1-120, 5 pp. figs.

DAZ0, Bonifacio Capili. 1961. Scme studies on the genus Jo. “Arinu, Rep. Am. malacol, Union 1961, (28): 6.

DAZOQ, Bonifacio Capili. 1965, The morphiology and natural history of Pleurocera acuta and Goniobasis livescens
{Gastropoda: Cerithiacea: Pleuroceridae). Malacologia, 3(1): 1-80; 3(3): 475-476 (1966).

DeCAMP, Wm. H. 1881. The shell-bearing Mollusca of Michigan. Misc. Publ. Kent sci. Inst., (5): 1-15, pl. 1,

DE KAY, James E. 1843. Zoology of New York. Pt. 5. Mollusca. Carroll and Cook, Albany, New York. 271 pp.,
pls. 1-40.

DEXTER, Ralph W. 1955. Comparison of the gastropod fauna in the drainage systems of Champaign County, -
nois, Annu, Rep. Ami, malacol. Union 1954, (21): 1.2,

DEXTER, Raiph W. 1959, Habitat change for Ferrissio, Nautilus, 72(4): 144-143.

DEXTER, Ralph W. 1961a, Changes in the gastropod populations in the Salt Fork of the Big Vermilion River in
Minois, 19181959, Annu, Rep. Am. malacol, Union 1960, (27): 24-25,

DEXTER, Ralph W. 1961b. Changes in the gastropod populations i the Salt Fork of the Big Vermilion River in
Winois, 1918.1959. Sterkiana, (3): 15-18.

DEXTER, Ralph W. 1961c. George J. Streator’s cruise of the Thomas Say in 1885, Sterkiana, (5) 39-42,

DEXTER, Ralph W. 1963. Some interesting molluscan records of George J. Streator, 1881-1909. Sterkiang, (12):
9.14,

DEXTER, Ralph W. & SWART, Louis H. 1965, Changes iti the gasttopod populationis of the West Branch of the
Mahoning River in Ohio (1939-1963), Sterkiana, (17): 41-43.

DEXTER, Ralph W,, SWART, Louis H. & DAVIS, A.F. 1952, Comparison of the mollusks in adjacent Ohio River
and Lake Erie drainage systems. News Bull, anvisi, Rep, Ami, malacol, Urion 1951, (18): 2-3.

DILLON, Robert T. 1979, An electrophoretic and shell morphometnc sirvey of Goniobasis from the upper New
Rlver and surrounding drainages. Bull. Am, malgcol, Union Inc. 1979, 46: 67-68.

DOREMUS, Craig M. & HARMAN, Willard N. 1977. The effects of grazing by physid and planorbid freshwater
snails on penphyton Nautzlus 91(3): 92-96.

DUCH, Thomas M. 1976. Aspects of the feeding habitats of thparus georgianis. Nautilus, 90(1): 7-10,

DUNDEE, Dee Saunders. 1957, Aspects of the biclogy of Poratiopsis lapidaria (Say) (Mollusca: Gastropoda: Pro-
sobrancma) Misc. Publ, Mus. Zool. Univ. Mich., (100): 1-37, pls. 1-14.

DUNDEE, Dee Saunders. 1974, Catalog of mtroduced molluscs of eastern North America (north of Mexico), Ster-
k:ana (55): 1-37,

DUNDEE, Dee Saunders & PAINE, Anna, 1977, Fcology of the snail, Melanoides tuberculata (Miller), intermediate
host of the human liver fluke (Opisthorchis sinesisis) in New Orleans, Louisiana. Nautilus, 91(1): 17:20,

237




EMERSON, William K. & JACORSON, Morris K.

1976. Guide to shells, land, freshvater, and wiarine, from Novd

Scotia to Florida, Alfred A. Kriopf, New York. vii, 482, xviii (index) pp., 47 pls.

EMERY, D.L,

1943,

Sinistral Pormacea. Nautilus, 57(2); 66.

EYERDAM, Walter J. 1925. Stafion of Ferrissia oregonensis (Clessin). Nautilus, 39(2): 7L,
EYERDAM, Waiter J. 1937. A coricentrated population of Lymnaea palustris nuttalliavia. Nautilus, 51(2): 72.
EYERDAM, Walter 1. 1941. Lymriaea auricularia Linnaeus in western Washington and Kamchatka. Nautilus, 55(1):

18:19.

FARRER, W.J. 1892. Planorbis multivolvis. Nautilus,-6(3): 36. _
FERRISS, James H, 1924. On the Rio Grande. Mautilis, 38(2): 37-43,
FLUCK, Williamn Henry, 1932. Valvaia simplex Gould. Nautilus, 46(1): 19-22,

FRAUENFELD, Georg Ritier von.

1862. Versuch einer Aufzfhlung der Arten der Gattung Bithynia Lch. und Ne-

matura an Nach der kaiserlichen und Cuming’s Samqung Verhandl, kais. konig. zool -bot. Ges. Wiei, 1862,

pp. 1145-1170.
FRAUENFELD, Georg Ritter von,

1863a. Die Arten der Gattung Lithoglyphus Mhlf., Paludinella Pf., Assimineg

Gray, in der kaiserlichen und Cuming’s Sammlung. Verhandl. kais. konig. zool, bot (es. Wien, 13: 193 212,

FRAUENFELD, Georg Ritter von, : \
Amnicola Gid, Hidm. in der kaiserfichen und in Cuming’s Sammlung. Verhundl. kais. konig. zool-bot. Ges, .

1863b. Vorldufige Aufzdhlung der Arten der Gattungen Hydrobia Him, und

Wien, 13: 1017-1032.
FREAS, Dorothy L. 1950. Viviparus chinensis. Nautilus, 64(1). 35-36.

FRIED, Bernard & GOODCHILD, Chauncey G.

1963. Studies on the reproduction, growth, ard survival of a plan-

orbid snail, Menetus dilatatus buchanensis (Lea), an experimental host of Spirorchis sp. (Trematoda). Trans.
Am. microse. Soc., 82(2): 143-149,

GAINEY, Louis F., Jr.

1976, Locomotion in the Gastropoda: functional morphology of the foot in Neriting recli-

vate and Thais rustica. Malacologia, 15(2). 411-431. _
GETZ, Lowell L, 1971. On the occurrence of Pomatiopsis cincinnatiensis in Wisconsin. Sterkiana, (43): 20.

GILL., Theodore.

1863. Systeinatic arrangeiment of the mollusks of the family Viviparidde, and othiers, inhabiting

the United States. Proc. Acad. nat. Sci. Phila,, 15: 33-40.

GILL, Theodore.
227].
GOQODRICH, Calvin.
GOODRICH, Calvin.
GOQDRICH, Calvin,
GOODRICH, Calvir,
GOODRICH, Calvin.
GOODRICH, Calvin.
GOODRICH, Calvin.
GOODRICH, Calvin.
GOODRICH, Calvin,
GOODRICH, Cilvin.

GOODRICH, Calvin.

1-57, pls, 1-3.
GOODRICH, Calvin.
GOODRICH, Calvir.
GOODRICH, Calvin.
GOODRICH, Calyirn.

GOODRICH, Calvin,

pls, 1,2.
GOODRICH, Calvin.
GOODRICH, Calvin.
GOODRICH, Calvin,
GOODRICH,; Calvin.

GOODRICH, Calvin.

1-25,
GOODRICH, Calvin.
GOODRICH, Calvin.
GOODRICH, Calvin,

GOODRICH, Calvin.

1871. Arrangement of the families of mollusks, Smithson. mise. Collect,, 10 i-xvi, 1-49 [ser. no.

1911, Lymnaea auricularia in Ohio. Nautilus, 25(1); 11-12,

1913. Spring collecting in southwest Virginia. Nautilus, 27(7): 81-82; 27(8): 91-95.

1914, Union of the Wabash and Maumee drainage systems. Nautilus, 27(11): 131-132,

1916. A trip to islands in Lake Erie. Ann. Carnegie Mus., 10: 527-531.

1917. Pleurocera subuligre Lea, Naurilus, 30(11): 122-124,

1920. Goniobases of Ohio. Naurilus, 33(3): 73-74,

1921a. Three new species of Pleuroceridae. Oce. Pap, Miss. Zool. Univ. Mich., (91); 1-5, pl. 1.
1921b. River barriers to aquatic animals, Nautifus, 35(1): 1-4,

1921c, Anculosae north of the Alabama drainage. Nautilug, 35(1)79-12,

1921d. Somigthing about Angitrema. Nautilus, 35(2): 58-59.

1922. The Anculosaé of the Alabama River drainage. Misc. Publ. Mus. Zool, Unitv. Mich., (7):

1923, Variations in Goniobasis edgariana Lea. Nautilus, 36(4): 115-119.

1924a. The genus Gyrotoma. Misc. Publ, Mus. Zool, Univ. Mich., (12): 1-29, pls. 1, 2,

1924b. Some old pleurocerids and a new one. Nautilus; 38(2): 43-48,

1927, Some misplaced plevrocerids. Nautilus, 41(2): 57-62,

1928a. Strephobasis: a section of Pleurocerd. Oce, Pap. Mus. Zool, Univ, Mich., (192): 1-15,

1928b, The group of Goniobasis carenaria. Nautilus, 42(1): 28-32.

1928¢. Gonmiobasis undulgta, Neutilus, 42(2): 67. .

1929a. The nomenclature of ecological varieties. Nautilus, 42(4); 114-118,

1929b, The pleurocerid fauna of the Fallg of the Ohio. - Nautilus, 43(1): 1-17

1930a. Goniobases of the vicinity of Muscle Shoals. Oce. Pap. Mus. Zool. Univ. Mich., (209):

1930b. Pleurgcera (Strephobasis) curtum (Haldeman), Nautilus, 43(4): 141,

1931a, The pleurocerid gerus Eurycaelon Oce. Pap, Mus. Zogl, Univ. Mich,, (223} 1-9, pl. 1,
1931b. Some conchological beginnings. Nautilus, 45(2): 41-47, ,

1931¢. Mollusks of Keweenaw County, Mlchlgan Oce. Pap, Mus. Zaol, Univ, Mich., (233): 1+

238




9, pl.1.

GOODRICH, Calvin.

pls. i-vii.

GOODRICH, Calvin,
GOODRICH, Calvin.
GOODRICH, Calvin.
GOODRICH, Calvin,
GOODRICH, Calvin.

{286): 1-17, pl.
GOODRICH, Calvin.

(295): 1-6, fig.
GOODRICH, Calvin.

(300): 1-11.

GOQDRICH, Calvit.

(311): 1-11.

GOODRICH, Calvin.

(318) 112,
(GOODRICH, Calvin.
GOQODRICH, Calvin.

GOODRICH, Calvin.

60, pl. 1.

GOODRICH, Calvin.
GOODRICH, Calvin,

(347): 1-12.

GOODRICH, Calvin.

(376): 1-12.

GOODRICH, Calvin.
GOOQDRICH, Calvir.

GOODRICH, Calvin,

GOODRICH, Calvin.

(404): 1-4.

GOODRICH, Calvin,

19324, The Mollisca of Michigan. Mich. Handbook Ser., Mus. Zool. Univ. Mich., (5): 1-120,

1932b. Collecting in Tennessee, Nautilus, 45(4); 136-137.

1932¢. Cress a possible introducer of species. Nautilus, 46(1): 35-36.

1932d. The true position of Bruguiere’s Bulimmus carinatus. Nautilus, 46(2): 38-40.

1933, Mollusks of Moose Factory. Neutilus, 47(1): 7.9,

1934a. Studies of the gastropod family Pleuroceridae - 1. Oce. Pap. Mus. Zool. Univ. Mich,,
1. .
1934b. Studies of the gastroped family Pleuroceridae — IL. Oce. Pap. Mus. Zool, Univ. Mich.,
1. :
1934¢. Studies of the gastropod family Pleurocéridag — 111, Qce. Pap. Mus. Zool. Univ. Mich.,

19354, Studies of the gastropod family Pleuroceridae — IV, Oce. Pap. Mus. Zool, Univ. Mich.,
1935b. Studies of the gastropod family Pleuroceridae — V. Occ. Pap. Mus. Zool. Univ. Mich,,
1935¢. A species of Goniobasis new to the Great Basin. Nautilus, 49(2): 66.

1935d. A mollusk new to the Great Basin. Rep. Am. malacol. Union 1935, (4): 3.

1936, Goniobasis of the Coosa River, Alabama. Misc. Publ. Mus. Zool. Univ. Mich., (31): 1

193?&. Goniobasis columbiensis Whiteaves. Nautilus, 50(3): 82-84.
19370, Studies of the gastropod family Pleuroceridae —~ V1. Occ. Pap. Mus. Zool. Univ. Mich.,

1938. Studies of the gastropod family Pleuroceridae - VII. Oce, Pap. Mus. Zool, Univ, Mich.,
1939a. Aspects of depauperization. Nautilus, 52(4): 124-128,
1939b, Certain mollusks of the Ogeechee River, Georgia. Naytilus, 52(4): 129131,
1939¢. New opercuta for old. Nautilus, 52(4): 140.
19394d. - Pleuroceridae of the St. Lawrence River basin, Oce, Pap. Mus, Zool. Univ. Mich.,

1939¢. Pleuroceridae of the Mississippi River basin exclusive of the Ohio River system. Oce.

Pap. Mus. Zool. Univ. Mich., (406): 1-4.

GOODRICH, Calvin,

1939f. Who or what? [Publications of the Q. G. B., Ill, Mollusca of Cincinnati, 1876). Neuti:

lus, 53(2): 66-67.

GOODRICH, Calvin.

193%g. Part 1. The gastropods and the Sphaeriida¢. /n; Goodrich, Calvin & van der Schalie,

Henry, Aquatic mollusks of the Upper Peninsula of Michigan. Mise, Publ, Mus. Zool. Uniy, Mick., (43): 1-45,
2 maps [pp. 7-34}.

GOODRICH, Calvin.
GOODRICH, Calvis.,
GOODRICH, Calvin,

1940a. Sequerice in the distribution of aquatic species, Nawutilus, 53(3): 7377,
1940b. Another immigrant. Nautilus, 53(3): 105-106,
1940¢. Regatding O.G. B, [Publications of the 0. G. B., IiI, Mollusca of Cincinnati, 1876].

Nautilus, 53(3): 106.

.GOODRICH, Calvin.

1940d. The Pleurocerida¢ of the Ohio River drainage system. Oce. Pap. Mus. Zool. Univ.

Mich,, (417): 1.21.

GOODRICH, Calvin,
GOODRICH, Calvin,

2

GOODRICH, Calvin.

1940e, Civilization and aquatic mollusks. Nautilus, 34(1); 6-10. |
1941a. Two new species of Goriobasis. Occ. Pap. Mus. Zool. Univ. Mich., (426): 1-4, figs. 1,

1941h, Pleuroceridae of the small streams of the Alabama River system. Oce. Pap. Mus. Zool,

Univ. Mich., (427): 1-10.

GOODRICH, Calvin.

1941¢c. Distribution of the gastropods of the Cahaba River, Alabama, Occ. Pap. Mus, ZooI

Uniy, Mich., (428): 1-30.

GOODRICH, Calvm

1941d. Lymnaeq confracta Curricr. Nautilus, 54(4): 121123,

GOODRICH, Calvin, 1941¢. A sinistral albino. Neutifus, 54(4); 141.

GOODRICH; Calvin,

1941f, Studies of the gastropod family Pleurocetidae = VIII. Oce, Pap. Mus. Zool Univ.

Mich,, (447): 1-13.

GOODRICH Calvin,

GQODRICH, Calvin,

194%a. The American species of Viviparus, Nautilus, 55(3): 82-92.
1942b, The Pleuroceridae of the Atlantic Coastal Plain, Oce. Pap. Mus. Zool, Umv Mzch

239




(456): 1-6.

GOODRICH, Calvin. 1942¢. Observations upon a Flotida form of Viviparus. Nautilus, 55(4): 115-118.

GOODRICH, Calvin. 1942d. Certain remarks about labels. Neutilus, 55(4): 119-120.

GOODRICH, Calvin. 1942e. The Pleuroceridae of the Pacific Coastal drainiage, mcludmg the Western Interior basin.
Océ. Pap. Mus. Zool. Univ. Mich., (469): 1-4,

GOODRICH, Calvin. 1943, The Walker-Beecher paper of 1876 on the Mollusca of the Ann Arbor area. Oce, Pap.
Mus. Zool. Univ. Mich., (475): 1-26, 1 map.

GOOQDRICH, Calvin. 1944a. Pleutoceridae of the Great Basin. Occ. Pap. Mus. Zool. Univ. Mich., (485): 1-11, figs.
i,2. '

GOODRICH, Calviti. 1944b. Certain operculates of the Coosa River. Nautilus, 58(1): 1-10.

GOOQODRICH, Calvin. 1944c¢. Pulmonates of the Coosa River. Nautilus, 58(1): 11-15,

GOODRICH, Calvin. 1944d. Pleuroceridae of the Coosa River basin. Neutilus, 58(2): 40-48.

GOOQDRICH, Calvin. 1945. Goniobasis livescens of Michigan. Mise, Publ. Mus. Zool. Univ, Mich., (64): 1-36, pl. 1,
fig. 1, 1 map,

GOODRICH, Calvin. 1950. Goniobasis proxima (Say). Nautilus, 63(3): 78-80.

GOODRICH, Calvin & VAN DER SCHALIE, Henry 1944. A revision of the Mollusca of Indiana. Am. midl Nat., :

32(2): 257.326.

GOULD, Augustus A, 1833. Lamarck’s genera of shells, with a catalogue of species: translated from the French,
Boston. xiii, 110 pp.

GOULD, Augustus A. 1837, List of shells found in Maine. fn: JYackson, C.T., First report on the geology of the
state of Maine. Augusta, Maine. p. 119.

GOULD, Augustus A. 1838. Dr. Gould’s réport [on molluscous and the othér lower animals]. Ji: Reports of the
commissionets on the zoological survey of the state. Massachusetts House Document No. 72, pp. 105-107.

GOULD, Augustus A, 1840. [Descriptions of thirteen new species of shells.] Silliman’s Am. J Sci. Arts, ser. 1, 38:
196-197.

GOULD, Augustus A. 1841a. 4 report on the fnvertebrate of Massachusetss, comprising the Mollusca, Annelida,
and Radiata, Folsom, Wells and Thurston, Cambridge, Massachusetts. pp. i-xiii, [-373, 15 pls.

GOULD, Augustus A. 1841b. Results of an examination of the shells 6f Massachuseits, and their geographical dis-
iribution. Bosron J nai. Hist,, 3{(4): 483-494,

GOULD [Augustus A.] 1843a. [Revérsed Paluding ponderosa.] Proc. Boston Soc. nat. Hist., 1: 32.

GOULD, Augusius A. 1843b. Notice of ‘Monograph of the fresh-water univaivé Mollusca of the U.S., by 5.S. Hal-
deman. No. 6. Genus Physa’. [Review.] Proc. Boston Soc. nar. Hist., 1: 132133,

GOULD, Augustus A, 1847a. [Note to “ ‘Description of two new species of shells’, by William Case,”] Silliman’s

_ Am. J. Sci. Arts, ser. 2, 3: 101, _

GOVLD [Avgustus A.] 1847b. [Descriptions of Limniadae, from the collection of the Exploring Expedition.]
Proc, Boston Soc. nat. Hist., 2: 210-212,

GOULD [Augustus A.] 1847¢. [Descriptions of Physa, from the collection of the Exploring Expedition.] Proc.
Boston Soc. nat, Hisi.; 2: 214-215, _

GOULD [Augustus A.] 1847d. [Descriptions of Melania, from the collection of the Exploring Expedition.] Proc.
Boston Soc, nat, Hist,, 2: 222-2285.

GOULD [Augustus A.] 1847e. [Specimens of Planorbis multivolvis Case, brought by Mr. C.J. Foster from the Lake
Supetior region.] Proe. Boston Soc. nat, Hist., 3: 259.

GOULD [Augustus A.] 1847f, [Description of a new species of Physa; among the shells collecied by Dr. C.T, Jack-
son on the shores of Lake Superior; together with two other new species of North American shells.] Proc.
Boston Soc, nat, Hist,, 2; 262-263.

GOULD, Augustus A. 1848 [Descnptlons of new shells.] Proe. Boston Soc. nat. Hist., 3: 64-65,

GOULD, Augustus A. 1850a, |[Remarks on specimens of Lymnaea from Lake Supenor] Proc. Boston Soe., ndt,
Hist,, 3: 181,

GOULD, Augustus A. 1850b. Catalogue of shells with desciptions of new species. [ni: Agassiz, Louis, Lake Superi-
or: physical character, vegetation, and aiimals, compared with those of other and similar regions, Gould,
Kendall and Lincoln, Bostori, 428 pp. [pp. 243-245].

GOULD, Augustus A. 1850¢. Descriptiois of sixteen néw specles of Melania, Proc. Boston Soc. nat. Hist., 3; 359-
363,

GOULD, Augustus A. 1852-61, Mollusca and shells, Vol. 12, Ii: United States Exploring Expeditian, during the
years 1838, 1839, 1840, 1841, 1842, under the command of Charles Wilkes, U.S.N. [1852.] Gould and Lin-
cola, Boston. xv, 510 pp. [Addenda and coriigenda, 1856, pp. 499-509; Atlas, 1856 [1861], 16 pp., 52 pls;
Phﬂadelphla 1




GOULD, Augustus A. 1853, [Remarks on several attempts to bring hvmg fresh water shells from Cuba and England
to this country.] Proc. Boston Soc. nat, Hist., 4: 287-288.

GOULD [Augustus A.}] 1855a. New species of land and fresh-water shells from western (N.) America. Proc Boston
Soe. nat. Hist., 5: 127-130.

GOULD, Augustus A. 1855b. Catalogue of shells collected in California by W.P. Blake, with descriptions of the new
species. Appendix, art. 2, pp. 22-28, of Preliminary geological report, by W.P. Blake. /n: Report of 4 récon-
naissance and survey in California in connection with explorations for a practicable railway route from the Mis-
sissippi River to the Pacific Ocean in 1853 by Lt. R.S. Wﬁhamson U.S. House of Representatives, Document
129, 33rd Congress, first session, Washington, D.C.

GOULD, Augustus A. 1857, Catalogue of the Recent shells, with descnptlons of the new species. U.S. War Dept,
Pacific R.R. Surv., 5(2): 330-336, pl. 11.

GOULD, Augustus A. 1862. Otia conchologica: Descriptions of shells and mollusks, ffom 1839 to 1862, Gould
and Lincoln, Boston. 256 pp.

GOULD, Augustus A. 1865a. [Remarks on erosion in mollusk shells.] Proc. Boston Soc, nat, Hist., 9: 327.

GOULD, Augustus A. 1865b. Remarks on Mollusea and shells: 1. On the zoological regions; 2. Specific {dentity .
of shells; 3. Local aspect of species and characteristic forms of regions; 4. Analogous spécies in coordinate

~regions. Edinb. new Philos. J., 56: 74-80. '

GOULD, Augustus A, 1865¢c. [Remarks on the diversity among corichologists in the dpplication of terms in the des
scription of shells.] Proc. Boston Soc. nat. Hist., 10: 77-78.

GOULD, Augustus A. 1866. On the corréct application of certain térms used in the description of shells. Am. J
Conchol,, 2(2): 180:181.

GOULD, Augustus A. 1870. Report on the Invertebrata of Massachusetts, published agreeably to an order of the
Legislature. Second edition, comprising the Mollusca. Edited by W.G. Binney. Wright and Pottes, State
Printers, Boston, v, 524 pp., pls. 16-27.

GRAY, L.E. 1847. A list of the genera of Recent Mollusca, their synonyma and types. Proc. zool. Soc. Lond., 1847,
pt. 15, pp. 129-219.

GREGG, Wendell 0. 1923. Introduced species of £ ymndea in southern California. Nautilus, 37(1): 34.

GREGG, Wendell 0. 1932. Lymnaea (Fossaria) perplexa in southern California. Naittilus, 45(4): 131-132.

GREGG, Wendell Q. 1934, Planorbis opercularis planwlatus in Los Angeles, California. Nautilus, 48(1): 33,

GREGG, Wendell 0. 1941. Fluminicola avernalis and Fluminicola avernalis carinifera, Nautilus, 54{(4): 117-118,

GREGG, Wendell O. & TAYLOR, Dwight W. 1965, Fontelicells (Prosobranchia: Hydrobndae), anew genus of West
American freshwateér snails. Malacologia, 3(1): 103-110.

GUGLER, Carl W. 1969. Notes on Valvata tricarinata from central Nebraska. Anhu. Rep. Am, malacol, Uriion 1969,
(36} 61-62.

HAAS, Fritz. 1939. Malacological riotes. Zool, Ser. Field Mus. nat. Hist., 24(8); 93-103,

HALDEMAN, S. Stehman. 1841a. Observations on the melanians of Lamarck. Am. J Sef, Arts, 41(1): 21-23.

HALDEMAN, $. Stehman. 1841b. Descrptions of two new freshwater shells. Proc. Acad, hut, Sci, Phila., 1: 78-79,

HALDEMAN, S, Stehman, 1841c¢. Correction [to the article on melanians, vol. xli, p. 211, Am. J. Sci. Arts, 42:
216,

HALDEMAN, S. Stehman, 1842. Description of five new species of freshwater shells. J Acad. nat. Sci. Phila., 8:
200-202,

HALDEMAN, S. Stehman. 1842-45 [1840-71). A monograph of the freshwater univalye Mollusca of the United
States [0t A monograph of the limniades or freshwater univalve shells of North Americal; 1. Dobson, Philg-
delphia. 231 pp., 40 pls. [No. 1, 1840, Paludina, pp. 1-16, pls. 1-5; Suppl. to No. 1, 1840, pp. 1-3; No. 2,
1841, Paluding, pp. 17-32, pls, 6-10; No. 3, 1841 Lininea, pp. 1- 16 ,pls. 154 No. 4, 1842, Limriea, pp, 17+
32, pls 6-10; No. 5, 1842, Limnea, pp. 33-55, pls. 11 15; l\o 6, 1842 [1843], Physa, pp. 1- 40 pis. 1-5; No.
7, 1844 Planorbis, pp. 1-32, pls. 1-4, Anqylus, pp. 1-14, pl. 1, index 1o Physadae, 2 pp,; No. 8, 1845, Amni=
cola, pp. 1-24, pl. 1, Ampullaria, pp. 1-11, pls. 1, 2, Valvata, pp. 1-11, pl. 1; No. 9, 1871, Paludma pp. 33-36,
pl. 11, index to Turbidae, corrections, contents, pp,41 43]

HALDEMAN S, Stehman. 1844a. Enumeration of the Recent freshwater Mollusca which ate coninion fo North
Amenca and Burope; with observations on species and their distribution. Boston J. nat, Hist,, 4(4): 468-484.

HALDEMAN, S. Stelunan. 1844b, Mollusca, Ju: Rupp's History of Lancaster County, Lancaster, Pennsylvania.
pp. 479-482,

HALDEMAN, S, Stehman. 1847.48, G. Leproxis, Leptoxe. Rafinesque, Jn: Chenu, J.C., Hiustrations conchyli-
ologiques. A. Franck, Paris, pp. 1-6, pls. 1-5,

HALDEMAN, 8. Stehman. 1857, Mollusca In; Baird, Spencer F. (Ed. and Transl.), J.G. Heck’s The iconographic
encyclapaedia of science, literatiire, and art, systematically arranged, Vol.2, New York. pp. 83-90,

241




HALDEMAN, §. Steiman. 1863. On Strepomatidae as a name for a family of fluviatile MoHusca, usually con-
: founded with Melania. Proc. Acad. nat. Sci. Phila., 15: 273-274.

HALDEMAN, S. Stehman. 18652, Description of two new species of Goniobasis. Am. J. Conchol., 1(1): 37, pl. 1,
figs. 4-7.

HALDEMAN, S. Stehman. 1865b. On the priority of Leptoxis as a generic name, Am. J. Conchol., 1(4): 298,

HALDEMAN, $. Stehman, 1867. Description of a new species of Limuea. Am. J. Conchol,, 3(2): 194.

HAMILTON, Suzanne. 1979. Bithynia fentaculatq — a replacement for North American pleurocerid snails? Bull
A malacol, Urion Inc. 1979, 46: 68,

HAND, Edwin E. 1914, Sometimes locality adds interest to a shell. Nautilus, 27(12): 144.

HAND, Edwin E. 1928. Sinistral Campeloma (correspondence}. Nautilus, 41(3): 106-107.

HANHAM, AW. 1897. Planorbis nautileus L. Nautilus, 10(11): 130-131.

HANLEY, Sylvanus. 1855. Ipsa Linnaei conchylia. The shells of Linndeus, determined from his manuscript and
collection. Also, an exact reprint of the Vermes testacea of the ‘Systema nhaturae” and *Mintissa’. Williams &
Norgate, London. 556 pp., 5 pls.

HANNA, G. Dallas. 1923. Note on Lymnaea hempliilliana (Baker). Nuutilus, 37(1): 23-25,

HANNA, G. Dallas. 1925, Zalophancylus, a fish vertebia, not 4 mollusk, Nautilus, 39(1): 18-19.

HANNA, G. Dallas. 1930. Pyigulopsis nevadensis (Siearns) in Oregon. Nautilus, 43(3): 103-104, Ln

HANNA, G. Dallas & CLARK, H. Walton. 1925a. Lymnagea auriculovia (Linni.) in California, Nautilus, 38{4): 125- -
127.

HANNA, G. Dallas & CLARK, H. Walton. 1925b. Additional records for Lymnaea auricularia. Nautilus, 39(2): 71.

HANNA, G. Dallas & HENDERSON, Junius. 1934. A review of the genus Carinifex Binney. Rep, Am. malacol,
Union 1934, (3): 6.

HANNIBAL, Harold. 19084, Formatlon of epiphragm by Lymnaca palustris (Miiller). Naietilus, 22(3); 33,

HANNIBAL, Harold, 1908b. Exotic Viviparg in California. Nautius, 22(3): 33-34.

HANNIBAL, Harold. 1910. Valvatidae of the westem North America. Nousilus, 23(8): 104-107.

HANNIBAL, Harold. 1911a [1910). Shells of lakes and streams. In: Keep, Josizh, West Coast shells. Whitaker
and Ray-Wiggin, San Francisco. 346 pp. [pp. 299-318, pls. 1.3].

HANNIBAL, Harold. 1911b. Further notes on Asiatic viviparas in California. Nautilus, 25(3): 31-32,

HANNIBAL, Harold. 1912a. The aquatic molluscs of Southern California and adjacent regions, a transition fauna.
Bull. 8. Calif. Acad. Sci., 10(2): 18-46, 1 pl.

HANNIBAL, Harold. 1912b. A synopsis of the Recent and Tertiary freshwater Mollusca of the Californian prov-
ince, based upon an ontogenetic classification. Froc. malacol. Soc. Lond., 10(2& 3): 112-211, pls. 5-8.

HANNIBAL, Harold. 1914. Note on the classification of the Ancylidae. Nautilus;, 28(2): 23.24.

HANNIBAL, Harold. 1918, Jura-Cretaceous stonewort and limneas, supposedly from Arkansas. Science, 48(1249):
578. :

HANNING, Gary Wayne. 1977, Oviposition of Pomacea paludosa (Say) in Lake Okeechiobee, Florida. Bull, Am.
malacol, Union Inc. 1977, 44: 90-91,

HARMAN;, Willard N, 19684. Replacement of pleurocerids by Bithynia in polluted waters of central New York.
Nautilus, 81(3): 77-83,

HARMAN, Willard N. 1968b, Valvata piscinalis in Cayuga Lake, N.Y. Nautilus, 81(4): 143-144.

HARMAN, Willard N. 1968¢. Interspecific competition between Bithynia and plevrocerids. Nautilus, 82(2): 72-73.

HARMAN, Willtard N. 1970. A local case of intra-populationi vafiation i Lymiridgea emarginatq (Say). Arinit. Rep.
Am, malacol, Union Ine, 1970, (37): 45-47.

HARMAN, Willard N. 1973, The Molluséa of Canadarago Lake and 2 néw record for Lasmigona compressa (Lea).
Nausliss, 87(4): 114, _

HARMAN, Willard N. 1974, The effects of reservoir construction and canalization on the mollugks of the upper
Detaware watershed. Bull. Am. malacol, Union Inc. 1973, (40): 12-14,

HARMAN, Willard N, & BERG, CQlifford 0. 1971, The freshwater snails of central New York, with ﬂlustrated keys
to the genera and species. Search, Agric,, Entomol, (Ithaca) 2, 1(4); 1-68. _

HARPER, Francis. 1936. The distribution of the Limpkin and its staple food Poracea. Nautilus, 50(2) 37.40.

HARRY, Harold W, 1962. A critical catalogue of the nominal généra and species of nectropical Planorbidae. Malg-
cologm_ 1(1}: 33-53. _

HARRY, Harold W. & HUBENDICK, Bengt. 1964, The freshwater pulmonate Mollusea of Puerto Rico. Medd,
Gdteborgs Mus. Zool, Avd., (136); 1-77, 16 pls,

HEARD, William H. 1963. Reproductive features of Valvata. Nautilus, 77(2): 64-68,

HEARD, William H. 1968. Mollusca. /n: Parrish, Fred K., Keys to water quality indicative organisms (southéastern

" United States). Fed. water Pollution Control Adm_in., U.S. Dept. Interiof. 208 pp. [pp. G1-G26).

242




HEARD, William H. 1970. Eastern freshwater mollusks (1I). The south Atlantic and Gulf drainages. [Am. malacol.
Union Symp. Rare and Endangered Mollusks.] Malacologia, 10(1): 23-31.

HEMPHILL, Henry. 1890. New forms of westerti limniades. Naurilus, 4(3): 25-27.

HENDERSON, Junius. 1910. [Lymnaea bulimoides techella Hald. in San Bérnardino County.] ANautilus, 23(11):
144,

HENDERSON, Junius. 1912, Lymnaea {Radix} auricularia Linn. in Colorada. Nautilus, 26(7): 84.

HENDERSON, Junius. 1918. The nomenclature and systematic positions of some North American fossil and Re-
cent mollusks. Nautilus; 32(2): 60-64. _

HENDERSON, Junius. 1924. Mollusca of Colorado, Utah, Montana, Idaho and Wyoming. Univ. Colo. Stud., 13(2):
65-223. .

HENDERSON, Junius, 1925. Physa cupraeonitens and Physa sayi warreniand in hot springs. Nauzilus, 38(3): 105-
106.

HENDERSON, Junius. 1928a. Mollusca in their relation to the geological history of Soap Lake, Washington. Nauti-
Ius, 41(4): 118-120. '

HENDERSON, Junius. 1928b. [Collecting in 1daho, Oregon and Washington.] Nauritus, 42(2): 64-65.

HENDERSON, Junius, 19294, Some new forms of non-marine Mollusca from Oregon and Washington. Nautilus,
42(3): 80-82. : :

HENDERSON, Junius. 1929b. Some fossil fresh-water Mollusca from Washington and Oregon. Nautilus, 42(4):
119-123.

HENDERSON; Junius, 1929¢. Non-miarine Mollusca of Oregon and Washington. Univ Colo. Stud., 17(2): 47-190.

HENDERSON, Junius. 1930. Ancylus coloradensis, new name for 4. hendersoni Walker, 1925, riot 1908. Naitilus,
44(1Y: 31,

HENDERSON, Junjus, 19314, A new lymnaeid from Idaho. Nautilus, 44(3): 75-77, pl. 6, fig, 8.

HENDERSON, Junius., 1931b. Variation in Carinifex newberryi (Lea) and Lymnaea utahensis (Call). Nautilus,
44(3): 77-79, pl. 6. :

HENDERSON, Junius. 1931c. Lymnaea {Radix}auricularia L. in Idaho. Nautilus, 44(4): 143,

HENDERSON, Junius. 1932a. Carinifex jacksonensis, new species, from Wyoming. Nautilus, 45(4): 133-134, pl.
11, fig. 6.

HENDERSON, Junijus, 1932b. Prolonged aestivation of lymnaeids. Nautilus, 45(4): 140,

HENDERSON, Junius. 1932c. Comments on western Lymnaeidae. Nautifus, 45(4). 140-141,

HENDERSON, Junius. 1932d. The range of Polygyra and of Goniobasis in California. Nautilus, 46(1): 4-6.

HENDERSON, Junius. 1933, Gyraulus vermicularis albolineatus, new subspecies. Nautilus, 47(2): 78-79, pl. 6,
fig. 3.

HENDERSON, Junius. 1934a, Some western fresh water mollusks. Nautilus, 47(3}: 86-91, pl. 5.

HENDERSON, Junius. 1934b. Notés on western Lyminaeidae. Nautilus, 47(4): 122-124, pl 14.

HENDERSON, Junius, 1935i. West American species of Goniobasis, with descriptions of new forms. Naufilus,
48(3): 94-99, pl. 4; 48(4): 130-134, :

HENDERSON, Junius. 1935b. Margaritifera and Flumm:cola in Wyoming,. Nautzlus 48(3): 107.

HENDERSON, Junius. 1935c¢. Fossﬂ non-marine Mollusca of North America. Geol. So¢. Arn., Spec. Pap., (3): i-vii,
1-313.

HENDERSON, Junius. 1935d. Lymnaed auricilarig L. and Ferrissia cauring (Cooper) in Colorado, Natitilus, 49(2)
68-69.

HENDERSON, Junius. 1936a, Mollusca of Colorado, Utah, Montana, Idaho, and Wyoming - supplement. Unix
Colo. Stud., 23(2): 81-145,pls. 1, 2.

HENDERSON, Junins. 1936b. Physa ampullaced Gould, Physa nistrallii Lea and Physa columbigna Hemphill,
Nautilus, 49(3): 85-87. _ o _

HENDERSON, Junius. 1936¢c. The non-marine Mollusca of Oregon and Washington — supplement, Univ, Colo.
Stud., 23(4): 251-280, pls, 1, 2. _ . ) ‘

HENDERSON, Juhius, 1936d, Helisoma gmmon (Gould), Nautilus, 50(2); 41-42,

HERRINGTON, H.B. 1947. Acella haldemarii in Ontario, Canadad, Nautilus, 61(1): 20-25.

HERRMANN, Sheila A, & HARMAN, Willard N. 1975, Population studies on Helisorma ariceps (Menke) (Gastro-

- poda: P}anorbldae) Nautilus, 89(1): 5-11.

HERRMANNSEN, A.N. 1846. [ndicis generum malacozoorum primordig, Vol, 1. Theodori Fischeri, Cassellis.
637 pp.

HESSE, P. 1923, Kritische Fragmente. Arch. Molluskenkd., 55: 193-198,

HIBBARD, Claude W. & TAYLOR, Dwight W. 1960, Two late Pleistocene faunas from southwestern Kansas,
Contrib. Mus, Paleontol. Univ. Mich., 16(1): 1-223, pls. 1-16.

243




HINDS, Richard Brinsley. 1844, Descriptions of new species of Melania collected duiring the voyage of H.M.S.
Sulphur. An#, Mag. nat. Hist., 14(88): §-11.

HINKLEY, Anson A. 1888. Notes on the Strepomatidae of [linois. Conchol. Exc., 2(7): 93-94.

HINKLEY, Anson A. 1894, Variations of Pleurocera alveare Conrad. Nautilus, 8(7): 82.

HINKLEY, Anson A. 1901, Notes on Meseschiza grosvenorii Lea. Nautilus, 15(1): 5-6.

HINKLEY, Anson A. 1903. A proposed study of Goriobasis. Nautilus, 17(3): 32-34.

HINKLEY, Anson A. 1906. Some shells of Mississippi and Alabama, Nautilus, 20(4): 4044,

HINKLEY, Anson A. 1908, Meseschiza grosvenorii, Lea. Nautilus; 22(6): 56.

HINKLEY, Anson A. 19124. Notes on Physa gyrina. Nautilus, 25(9): 108,

HINKLEY, Anson A. 1912b. Ancylosa minor, . sp. Nautilus, 26(4): 47-48, pl. 1, figs. 7, 8,

HINKLEY, Anson A. 1920. A new species of Goniobasis. Qcc, Pap. Mus. Zool, Unzv Mich., (78): 1-3.

HOFF, C. Claytonh, 1940, Anatomy of the ancylid snail, Fe#vissia tavda (Say). Trans. Ami. microse, Soc 59(2):
224.242.

HORST, Thomas J. & COSTA, Robert R. 1975, Seasonal migration and density patterns of the fresh water snail,
Amnicoly limosa. Nautilus, 89(2): 56-59.

HUBENDICK, Bengt. 1951. Recent Lymnacidae. Their variation, morphology, taxonomiy, iomenclature, and dis-
tribution. Kungl, svenska Vet.-akad. Handl., ser. 4, 3(1): 1.223, pls. 1-5.

HUBENDICK, Beéngt. 1955. Phylogeny in Planorbidae. Trans. zool Soc. Lond,, 28(6): 453542,

HUBENDICK, Bengt. 1962, Studies on Acrofoxus (Moil. Basomm.). Medd. GSteborgs Mus. Zool. Avd.; (133): 1
68.

HUBENDICK, Bengt. 1964. Studies on Ancylidae. Medd, Gdteborgs Mus. Zoaol. Avd (137): 1.72.

HUBENDICK, Bengt. 1969, A note on Acroloxus coloradensis (Hefiderson). J Conchyliol, 107(3): 109-118.

HUBRICHT, Leslie. 1940a. The Ozark amnicolas, Nautilus, 53(4): 118-122, pl. 14,

HUBRICHT, Leslie. 1940b. A subierranean snail from an artesian well. Nauwtilus, 54(1): 34-35.

HUBRICHT, Leslie. 1941, The cave Molluscd of the Ozark region. MNautilus, 54(4): 111-112,

HUBRICHT, Leslie. 1942. A new locality for Amnicola proserpinag Hubricht. Nautilus, 55(3): 105,

HUBRICHT, Leslie. 1943. Notes on the sex ratios in Campeloma. Nautilus, 56(4): 138-139.

HUBRICHT, Leshe. 1954. The snails from two Indiat shellmounds near Clarksville, Virginia. Nausilus, 67(3): 90-
92.

HUBRICHT, Leshe. 1957. New species of Fontigens from the Shenandoah National Park. Nautilus, 71(1): 9-10.

HUBRICHT, Leslie. 1960. Pormatiopsis lapidaria on the southern Atlantic coastal plain, with remarks on the status
of P, praelonga and P. hinkleyi, Nautilus, 74(1): 33-34.

HUBRICHT, Lestie. 1963a. Lyogyrus granum (Say) in Mississippi, Nawurifus, 76(3): 112,

HUBRICHT, Leslie, 1963b., New species of Hydrobiidae, Nautilus, 76(4): 138-140, pl. B, figs. A-F.

HUBRICHT, Leslie. 1963c. Notogilliz wetherbyi (Dall} in Alabama. Naufilus, 76(4): 152.

HUBRICHT, Leslie. 1971. New Hydrobiidae from Ozark caves. Nauzitiss, 84(3): 93:96.

HUBRICHT, Leslie. 1976, The genus Fontigens {rom Appalachian caves (Hydrobiidie: Mesogastropoda). Nairfifus,
90(2): 86-88.

HUBRICHT, Leslie. 1979, A néw species of Amnicola from an Arkansas ¢ave (Hydrobiidae). Naurilits, 93(4); 142.

HUNT, Burton P, 1958, Introduction of Marisa into Florida. Nautilus, 72(2): 53-55.

HUTCHISON, Lynn. 1947. Analysis of the activity of the fresh-water snail, Viviparus inafleatuss (Reeve). Ecology,
28(4): 335-345.

INABA, Akihiko. 1969. Cyfotaxonomic studies of lymnaeid snails, Malacologia, 7(2/3): 143-168.

INTERNATIONAIL COMMISSION ON ZOOLOGICAL NOMENCLATURE. 1956, Opinion 432, Rejection, as an
uﬂpubhshed proaf, of thé paper by Binney (W.G.) dated “9 Decembér 1863” and erititled Synopsis of the
species of dgir-breathing molliusks of North Amenca {confirmation of Rulirig given in Opirion 87) and valida-
tion under the Plenary Powers of the gencric name Carinifex Binney, 1865 (Class Gastropoda), Opinions and
declgrations revidered by the International Commission on Zoplogical Nomenclature, 14(16): 375-393,

INTERNATIONAL COMMISSION ON ZOOLOGICAT, NOMENCLATURE. 1957, Opmlon 475, Validation utidet
the Plenary Powers of the generic name Bithynia Leach, 1818 (Class Gasttopoda) and matters associated theie-
with. Opinions end declarations rendered by the International Commission on Zoological Nomenciatire,

" 16(17): 307-330,

INTERNATIONAL COMMISSION ON ZOOL()GICAL NOMENCLATURE. 1968, Opinion 735. Biomphaleria
Prestofi, 1910 (Gastropods): grant unider the Plendiy Powers of precedenée over Planorbing Haldeman, 1842,
Tapktus H. & A. Adams, 1855, and Armigerus Clessin 1884, Bull. zool. Nomencl,, 22(2): 94-99.

1SOM, Billy G., DENNIS, Sally D. & GDOCH, Charles. 1979. Rediscovery of some pleurocerids (Gastropoda) nesy
Muscle Shoals Naut:ius 93(2/3): 69-70. _

244




JACOBSON, Morris K. 1969. On Lymnaeéa pseudopinguis (F.C. Baker). Nautilus, 82(3): 110-112.

JACOBSON, Morris K. & EMERSON, William K. 1961. Skells from Cape Cod to Cape May. Dover Publ,, New
York. xviii, 152 pp.

JAY, John C. 1839. A caralogue of thé shells, arianged according 1o the Lamarckian sysiem; together with descrip-
tions of rare species, contained in the collection of John C. Jay, M.D. Third edition. Wiley & Putnam, New
York, 126 pp., 10 pls.

JEWELL, Dorothea Dowd. 1931. Observations on reproduction in the snail Goniobasis, Nautilus, 44(4): 115-119.

JOHNSON, Bert M. 1952. Ciliary feeding in Pomacea paludosa (Say). Nautilus, 66(1): 3-5.

JOHNSON, Chiarles W. 1913. Lymnaea {Radix} auricularia in Charles River, Boston, Mass. Naierilis, 27(7): 83.

JOHNSON, Charles W. 1915a. Viviparus malleatus Reeve in Massachusetts. Nautilus, 29(3): 35-36.

JOHNSON, Charles W. 1915b. Fauna of New England. 13. List of the Mollusca. Oce. Pap. Boston Soe. nat. Hist.,
(7): 1.231,

JOHNSON, Charles W. 1916a. Viviparus malleatus Reeve. Nautiliis, 30(4): 48.

JOHNSON, Charles W. 1916b. [Publications of the 0.G. B. 11, Mollusca of Cmcmnan Cincintiati: L.A. Burdsal,
Prmter] Nautilus, 30(5): 57.

JOHNSON, Charles W, 1916¢. Viviparus contectoides Birin. in Boston, Mass., Nautilus, 30(6): 72.

JOHNSON Charles W. 1918. Viviparus malleatus and contectoides in Massachusetts. Nautilus, 31(3): 107-108. -

JOHNSON, Charles W. 1923. Viviparus japonicus v. Martens from another locality in Boston. Nautilus, 36(3); 105,

JOHNSON, Richard 1. 1941. Viviparus contectoides Binney in Massachusetts. Nautifus, 54(4): 141.

JOHNSON, Richard I. 1973, Distribution of Hydrobiidae, a family of fresh and brackish watér gastropods, in penin-
sular Florlda Oce. Pap. Moll., 3(46): 281-303.

JOHNSON, Richard 1. 1975. First paper on the conchiology of the Umted States by an American authior, Thomas
Say, 1817 J. Soc. Bibliogr, nat. Hist., 7(3): 265-26.

JOKINEN, Eile¢n H. 1977. The formation and structure of the shell varix in Stagnicola elodes (Say) (Gastropoda:
Lymnaeidae). Nautilus, 91(1): 13-15.

JOKINEN, Eileen H. 1978. Habitats of two freshwater linipets (Ferrissia: Ancylidae) from New England Nautilus,
92(4): 156-160.

JONES, W.C., Jr. & BRANSON, Branley A. 1964. The radula, genital system, and extémal morpliology in Mudalia
potosiensis (Lea) 1841 (Gastropoda: Prosobranchia: Pleuroceridae) with life history notes. Trans. Am. microsc.
Soc., 83(1): 41-62.

KATSIGIA\IIS T.S. & HARMAN, Willard '\7 1973. Variation in the radular teeth of Helisoma anceps (Menke),
Naurilus, 87(1): 5-7. .

KEEP, Josiah. 1887. West Coast shells. Bancroft Bros., San Francisco, 230 pp.

KEEP, Josiah. 1904. West American shells, Whitaker and Ray, San Francisco. 360 pp.

KEEP, Josiah. 1911 [1910]). West Coast shells. {Includes a chapter (chapt. 13, pp. 299-318, pls. 1-3) on “Shells
of lakes and streams™ by Harold Hannibal.] Whitaker and Ray-Wiggin, San Franmsco 346 pp.

KEEP, Josiah & BAILY, Joshua L., Jr. 1935. West Coast shells, Stanford Univ. Press. i:xi, 350 pp.

KEFERL, Eugene P. 1969. Some Mollusca of Cedar Bog, Champaign County, Ohio, Annu, Rep. Am. malacol
Union 1969, (36): 14-16.

KESLER, David H, 1980, Seasonal abundance of dAmuicola limasa (Hydrobiidae) eggs and individuals in a Rhode
island pond. Nautilus, 94(1): 25-26, ‘

KIRKLAND, R.J. 1899, Station of Limiaea grocilis. Nauzilis, 12(10); 119-120 [see also correction in Nautilus;
12(11): 131].

KIRKLAND, R.J. 1900. Note on the habits of Limnaea niighelsi W.G. Binn. Nautilus, 14(1): 8-9.

KNIGHT, I Brookes, COX, L.R., KEEN, A. Myra, BATTEN, R.L., YOCHELSON, E.L. & ROBERTSON, Robert,
1960, Systematlc descnptmns In; Moore, Raymong C., (Ed Y, Treatise on Invertebrate Paleontology. Pt. I,
Mollusca 1, pp. i-xxiii, 1-351 [pp. 169-310].

KRIEGER, K.A. 1972, Somatogyrus aléoviensis, new gastiopod species from Georgia (Hydrobiidae). Nautilus,
85(4): 120-125,

KRIEGER, K. A, & BURBANCK, W.D, 1976. Distribution and dispersal mechanisms of Oxyfrema (=Goniobasis)
suturalis Haldeman (Gastropoda Plevroceridae) in the Yeliow River, Georgia, US,A. Ant. mzdl Nat., 95(1):
49-63,

KUSHLAN, Jamies A. 1975. Population changes of the Apple Snail, Pomacea paiudosa, in the soutliem Everglades.
Nautilus, 89(1); 21-23.

KUSHLAN, James A. 1978. Predation oni Apple Snail eggs (Pomacea). Nautilus, 92(1): 57-58.

KUSTER, H.C. 1852. Die Gattungen Paludina, Hydrocaéna und Valvata, Ii; Systemansches Conchylien-Cabinet

‘ voir Martini und Chemnitz. Baver und Raspe, Nimberg, 1(21); 1-96, pls, 1-14.

N

245




KUSTER, H.C. 1862. Die Gattungen Limnaeus, Amphipeplea, Chilina, Isidora und Physopsis. In: Systematisches
Conchylien-Cabinet von Martini und Chemnitz. Bauer und Raspe, Niltmberg, 1(17B) 1-77, pls. 1-12,

LAMARCK, M. le Chevalier de, 1822. [fistvire naturelle des animaux sans vertébres, présentant les caractéres génér-
aux et particuliers de ces animaux, leur distribution, leur classes, leurs familles, lewrs genres, et la citation des
principales espéces qui s’y rapportent. Vol. 6,Pt. 2, pp. 1-232, Chez Pauteur, au Jardin du Roi,

LANG, Bruce Z. 1968. Note on ecology of Goniobasis proxima in North Carolina. Nautilus, 82(1): 3-5.

LANG, Bruce Z. & DRONEN, Norman O. 1970. Eggs and attachment sites for egg capsules of Valvata lewisi. Nau-
titus, 84(1): 9.12,

LAPHAM, J.A. 1860. A list of shetls of the state of Wisconsin. Proc. Acad, nat, Sci, Phila.; 12: 154-156.

LA ROCQUE, Aurdle. 1933a. A shell new to the Canadian list. Can. Field-Naz., 47(5): 96.

LA ROCQUE, Auréle. 1933b. Notes on Helisoma latchfordi Pils. and Physa Iatchfordi F.C. Bakér. Can. Field-Nat.,
47(7): 134-135,

LA ROCQUE, Auréle. 1934, Note on the range of Valvata lewisi ontariensis F.C. Baker. Can. Field-Nat., 48(2):
39-40. '

LA ROCQUE, Aurdle. 1948. Distributional notes on Canadian Mollusca. Can. Field-Nat., 62(1): 36-37.

LA ROCQUE, Auréle. 1953. Catalogué of the Recert Mollusca of Canada. Narl. Mus. Can, Bull,, (129): i-vii, 1-

406.

LA ROCQUE, Aurélé. 1956, Variation of catinae in Valvata tricaringta, Nautilus, 70(1): 13-14.

LA ROCQUE, Auréle. 1959a. Plans for a checklist of North American Mollusca. Sterkiana, (1): 19-22,

LA ROCQUE, Auréle. 1959b. Checklist of Ohio Pleistocene and living Mollusca. Sterkiara, (1):23-49.

LA ROCQUE, Auréle. 1961a. Checklist of New Brunswick rion-marine Mollusca. Sterkiang, (3): 40-42.

LA ROCQUE, Auréle, 1961b. Checklist of Newfoundland non-marine Mollusca. Sterkiana, (3): 43-48.

LA ROCQUE, Auréle, 1962, Checklist of the non-marine Mollusca of Quebec. Sterkiana, (7): 23-44,

LA ROCQUE, Aurgle. 1963. Llate Cenozoic nori-marine molluscan associations in eastern North America. Sterki-
ana, {11): 1-50; (12): 15-60; (13): 23.53; (14): 19-38,

LA ROCQUE, Auréle. 1965. Changes in the molluscan fauna of White Lake, Lanark and Renfrew counties, Ontario,
after thirty years. Srerkiana, (19): 1-2,40.

LA ROCQUE, Auréie. 1968. Pleistocene Mollusca of Ohio. Div. geol Surv. Dept. nat. Res. State of Ohio Buil.,
62(3): xv-xxiv, 357-553, pls. 9-14.

LA ROCQUE, Auréle. 1970.71. Un manuscrit inédit de I"Abbé Provancher sur les mollusques du Canada. Sterki-
ana, (37). 1-26; (41): 1-33.

LATCHFORD, E.R. 1914, Valvata piscinglis in Canada, Nautilus, 28(1): 10.

LATCHFORD, F.R, 1926. A new Lymnaeq. Can. Field-Nat., 40(3): 47-48.

LATCHFORD, F.R. 1927. Lymnaea {Bulimnaea) megasoma Say, Nautilus, 40(4): 136-137.

LEA, Isaac. 1831a. Observations on the naiades, and descriptions of new species of that and other families. Trans.
Am, philos, Soc., 41 63-103, pls. 3-15,

LEA, Tsdac. 1831b. ()bservatlons on the naiades, and descriptions of new species of that and other families. Supe
plement, Trans. Am. philos. Soe., 4: 106-121, pls. 15-18,

- LEA, Isaac. 1831c. Description of a new genus of the family Melaniadg of Lamarck, Trans. Am. philos, Soc., 4:
122123,

LEA, Tsaac. 1834. Observations on the naiades; and descriptions of new species of that and other families. Zrans.
An, philos. Soc., §: 23-119, pls. 1-19.

LEA, Isaac. 1834-74. Observations on the genus Unio, ... etc. ... [titles vary], 1: 233 pp., 46 pls., 1829 [1834];
2: 1-152, pls. 1-24, 1838; 3: 1-88, pls. 5-27, 1842; 4: 1.75, 13 pls., 1848; 5: 1.62, pls. 12-30, 1852; 9!
1-180, pls. 24-39, 1863 11: 1-146, pls. 1-24, 1867; Index,vols.1-11, pp.1-63,1867; 12: 1-105, pls. 29-54,
Index, pp. 1-23, 1869; 13: 175, pls, 1-22, Index, vols, 1- 13 pp. 1-29, 1874. Printed for the author Phﬂa-
delphia, :

LEA, Isaac. 18384, Description of néw freshwater and land shells, Trans. Am. philos. Soe,, 6: 1.111, pls. 1-24.

LEA, Isaac. 1838b, Melania cinciringitensis, Proc, Am. philos. Soc., 1(5): 66.

LEA, Isagc. 1840, Descriptions of new fresh-water and land shells. Proc, 4m. philos. Soe., 1(13): 284-290,

LEA, Isaac. 1841a, Continuation of Mr, Lea’s papeér on riew fresh water and land shells Proe. Am. philos, Soc.,
2(16): 11-15,

LEA, Isaac. 1841b. On fresh water and land shells [cont.]. Proc. Am. philos. Soe., 2(17): 30-34. _

LEA, Isaac. 1841c. Continuation of Mr. Lea’s paper on frésh water and land shells, Proc. Ami. philos. Soe., 2(19):
81-83,

LEA, Isaac. 18424, [On the occurrence of Melania altilis on the shore of the Schuylkill near Philadelphia.] Proc.
Am. philos, Soe., 2(21); 150,

246




LEA, Isaac, 1842b. Description of new fresh wateér and land shells. Trars. Am. philos. Soc., 8(2): 163-250, pls. 5-
27.
LEA, lsade. 1843, Continuation of paper on fresh water shells. Proc. Am. philos, Soe., 2(24): 241.243,
LEA, Isaac, 1844, Continuation of Mr. Lea’s paper on fresh water and land shells. Trans. Am. philos. Soc., 9(1); 1-
31,
LEA, Isagc. 1845, Descriptions of new fresh water and fand shells. Proe, Am. philos. Soc., 4(33): 162-168.
LEA, Isaac. 1848a. Description of new fresh water and land shells. Trans, Am. phiios. Soc 10(1): 67-96, 100,
LEA, Isaac. 1848b. Catalogue of the genus Melania. Trans. Am. philos. Soc., 10{1): 96-100.
LEA, Isaac. 1852. Description of a new genus (Basistoma) of the family Melamana together with some neéw species
of American Melaniae. Trans. Am. philos. Soc., 10: 295-302, pl. 30,
LEA, Isaac. 1853. Description of a new genus (Baszstoma) of the family Melaniana, together wnth some new species
of American Melaniae, Proc. Ami, philos. Soc., 5(48): 252.
LEA, Isaac. 1856. Description of new freshi-water shells from California. Proe. Acad. nat. Sei. Phila., 8: 80-81.
LEA, Isaac. 1838a. Descriptions of a new Helix and two new planorbes. Proc. Acad. nat, Sei, Phila,, 10: 41,
LEA, Isaac. 1858h. Descriptions of twelvé new species of uriiories and other fresh-water shells of the United States.
Proc. Acad. nat, Sci. Phila,, 10: 165-166.
LEA, Isaac. 1860a. Descriptions of four néw species of Melanidae of the United States. Proe. Acad. nat, Sci. Phila.,
12: 93,
“LEA, Isaac. 1860b. [Rematks on létter of Dr, Showalter, of Ala., on specirnens of Physa (gyrina), Say, obtained in
water supplied by an attesian well.] Proc. Acad. nat. Sci. Phila,, 12: 147,
LEA, Isaac. 1860¢. Descriptions of fourteen new species of Schizostomae, Anculosae anid Lithasiae. Proc. Acad.
nat. Sei, Phila,, 12: 186-188.
LEA, Isaac. 1861a. Descriptions of new species of Schizostoma, Areulosa, and Lithasia. Proc. Acad. nat. Sci.
. Phila., 13: 54-55.
LEA, Isaac. 1861b. Description of a new species of Neritina, from Coosa River, Alabama. Proc. Acad. nal. Sci.
Phila.,, 13: 55,
LEA, Isaac. 1861c. Description of a new genus (Strephabaszs) of the family Melanidae, and three new species. Proc.
Acad, nat. Sci. Phila., 13: 96.
LEA, Isaac. 1861d. Descriptions of forty-nine new species of the genus Melania. Proc. Acad, nat. Sci. Phila., 13:
117-123.
LEA, Tsaac. 1861e. Description of seven new species of the genus Jo. Proc. Acad. nat. Sci. Phila., 13: 393-394,
LEA, Isaac. 1862a. Description of a new genus (Trypanostoma), of the family Melanidae, and of forty-five new
species. Proc. Acad. nat. Sci. Phila., 14: 169-175.
LEA, Isaac. 1862b. Description of a new genus (Goniobasis) of the family Melanidae and eighty-two new speczes
Proc. Acad. nat, Sci. Phila., 14: 262-272,
LEA, Isaac. 1862¢, Descriptions of eleven new species of Melanidae of the United States, Proc. Acad. nat, Sei,
Phila., 14: 272-273.
LEA, Isaac. 1863a, New Melanidae of the Umted States. J Acad. nat. Sci, Phila,, 5: 217-3586, pls. 34-39.
LEA, Isaac, 1863b. Descriptions of fourteen new species of Melanidae and one Paluding. Proe. Acad. hat. Sei.
Phila., 15: 154-156. __ , _ )
" LEA, Isaac. 1864a. Description of a new genus of the family Melanidae. Proe, Acad. nat. Sci, Phila., 16: 2-3.
LEA, Isaac. 1864b. Descriptions of eleven new indigenous species of Melanidae. Proe. Adad. nat. Sci. Phila., 16: 3-
5. ‘
LEA, Isaac. 18é4c. Descriptioni of and remnarks on Planorbis newberryi. Proe, Acad. vat. Sci, Phila., 16 5,
LEA, fsaae. 1864d. Description of six itew species of Succineidag of the United States Proc. Acad. nat. Sei Phila.,
16: 109-111.
LEA, lsaac. 1864¢. Description of a new species of Planorbis, Proe. Acad nat, Sci. Phila., 16: 111, _
LEA_ sade, 1864f, Descriptions of thifteen new species of Melanidag of the United States, Proc. Acad. nat. 8¢,
Phila., 16: 111-113,
LEA, Isaac. 1864g. Description of five new species of L ymnaeq of North America. Pro¢. Acad, nat. Sci, Phila., 16:
113,
LEA, Isaac. 1864h. Descriptions of twenty-four new spemes of Physa of the Usiited States and Canada, Proc. Acad,
nat. Scit, Phila., 16: 114-116,
LEA, lsaae. 1866a, Descriptlon of two new species of the genus Lithgsia.. Proc. Acad, nar Sei, Phila., 18: 133,
LEA Isaac. 1866b New Unionidae, Melanidag, etc., chiefly of the United States. J Acad. nat. Sci. Phu’a 6: 113-
187, pls. 22-24.
LEA, Isaac. 1867, Descriptions of five tiew species of Unionidae and one Paluding of the United States. Proc. Acad.

247




 nat, Sci, Phila,, 19: 81,

1EA, Isaac. 18684. Descriptions of twenty-six new species of Melanidae of the United States. Proc. 4cad. nat. Sci.
Phila., 20: 151-153.

LEA, Isaac. 1868b. New Unionidae, Melanidae, etc. chleﬂy of the United States. J Acad, nat, Sci. Phila., 6: 303-
343, pls. 46.54.

LEA, Isdac. 1869. Descriptions of six new species of fresh water shells. Proc. Acad. nat. Sci. Phila., 21: 124.125.

LE-A, Isaac. 1874, Supplement to Isaac Lea’s paper on Unionidae. J Acad, nat. S¢i. Phila., 8: 55-69, pls. 19-22.,

LEONARD, A. Byron. 1959, Handbook of gastropods in Kansas. Univ. Kans. Mus. nat, Hist, misé. Publ., (20): 1.
224, 1 map. :

LETSON, Elizabeth J. 1905. Check list of the Mollusca of New York. N.Y. State ed. Dept. Buil., (341)[N.Y. State
Mus, Bull. 88, zool. 11]: 1-112,

LEWIS, James, 1854a. [On Lymnaed catascopium.] Proc. Boston Soe. nat. Hist., 3: 27-29.

LEWIS, James. 1854b. Notes on Paluding decisa Say. Proc. Boston Soc, nat. Hist., 55 52-53.

LEWIS, James. 1855. Remarks on Cyclas and Lymnea. Proc., Boston Soe. nat. Hist., 5: 123-124,

LEWIS, James. 1863a. [Letter to Isaac Lea read before the Academy of Natural Smences of Philadelphia.] Proc,
Acad. nat. Sci, Phila., 15: 26.

LEWIS, James. 1863b. On the identity of Paludma subglobosa Say with Melania isogona Say. Proc. Boston Soc.
nat, Hist., 9. 252.

LEWIS, James. 1869, Observations on Melantho, Am. J Conchol., 5: 33-36.

LEWIS, James, 1871, On the shells of the Holston River. Am. J. Conchol., 7(2): 216-226.,

LEWIS, James, 1876. Fauna of Alabama. 1. Fresh water and tand snails. Geol. Surv. Ala., pp. 1-40.

LINNAEUS, Carolus A. 1758. Systerna Naturge, per regna tria naturae, secundum classes, ordines, genera, species,
cum characteribus, differentiis, syronymis, locis, 10th edition, Laurentii Salvii, Holmiae, 824 pp-

LINNE [LINNAEUS}, Caroli A. 1766. Systema Naturae. Editio Duodecima. Reprinted by Hanley, Sylvanus, 1855,
Ipsa Linnaei conchylia: The shells of Linnaeus, determined from his manuscript and collection. Also, an exact
reprint of the Vermes testacea of the ‘Systema naturae’ and ‘Mantissa’. Williams & Norgate, London. 556 pp.,
5 pls.

LONG, Bayard. 1912. Lymnaea quriculgria near Philadelphia. Naurtilus, 26(3): 27-29.

LoVERDE, P.T. & BURCH, J.B. 1973. The systematic position of “Stagnicola {Bakerilymnaea) cubensis’] Malacol.
Rey, 6(1): 44.

LUTZ, Lovis & WEESE, A.O. 1951. Variation in Jo, fifty years later. Proe. Okla. Acad. Sci., 32: 1-3 [reprint pagi-
natjon].

MACKIE, Gerry L., WHITE, David S, & ZDEBA, Thomas W. 1980. A guide 1o freshwater mollusks of the Lauren-
tign Great Lakes with specigl emphasis on the genus Pisidium. Environ. Res. Lab., Off. Res. Dev. U.S. Environ.
Protection Agency, Duluth, Minn, pp. i-vi, i-144,

MacNAMARA, Mark C. & HARMAN, Willard N. 1975 Further studiés of the Mollusca of the Otsego Lake area.
Nautilus, 89(3): 87-90.

MAGRUDER, Samuel R. 1934, Notes on the life history of Pleitrocerg canal:cularum Say. Naterilus, 48(1): 26-28.

MAGRUDER, Samuel R. 1935. Record of a crystaliine style in two fresh water gastropods. Nautilus, 48(3): 101-
102,

MALEK, Emile A. 1969. Studies on “tropicorbid” snails (Biomphalaria: Plariorbidae) from the Caribbean and Gulf
of Mexico aréas, including the southern United States. Malacologia, 7(2/3): 183-209.

MALEK, Emile A. & CHROSCIECHOWSKI, P, 1964. Lymnaea (Pseudosuccinea) colymella fiom Venezuela, and
notes on distribution of Psetdosuccinea. Nautilus, 78(2): 5456,

MARSHALL, William B. 1931. Monocondylaea costulata Moricand. Nautilus, 45(2}: 55-58.

MARSHALL, William B. 1933. Bulimus tentaculatus (L) (Bithynia tentaculara) living in the Potomac River, Ngufi-'
fus, 46(4): 141.142.

MATTOX, Norman Thomas, 1937. Qogenesis of Campeloima rufum, aparthencgenetic snail, Z. Zellforsch. mikrosk,
Anat., 27(4): 455-464.

MATTOX, Notrian Thomas. 1938, Morphology of Campeloma rufum, 4 parthenogenetic snail. J Morphol., 62(2):
243-261.

MATTOX, Norman Thomas, 1940. Two new snails of the genus Compeloma from Ontario. Neutilus, 54(1): 12-17.

MAZYCK, William Gaillard, 1913, Catalog of the Mollusca of South Carolina, Conrrib. Charleston Mug., (2): isxvi,
1-39,

McCLARY, Andrew. 1964. Surface inspiration and ciliary feeditig in Pomacea paludosa (Prosobranchia: Mesogas-
tropoda: Amputlariidae), Malacologia, 2(1); 87-104, ) _

McCQY, Clarence J., Jr. 1964, On Lynindea auricularia in Colorado, Nautilus, 78(2): 66,

248




McCRAW, Bruce M. 1952. Observatiofis on the development of Lymuaea palustris Miiller. Can. J. Zool, 30: 378-
386. ‘

McCRAW, Bruce M. 1957, Studies on the anatoiny of Lymnaea humilis Say. Can. J Zool., 35: 751-768.

McCRAW, Bruce M. 1959. The ecology of the snail, Lymnaeg hiumilis Say. Trans, Am. I microse, Soe., 78(1): 101-
121. '

McCRAW, Bruce M. 1970. Aspects of the growth of the snail Lymnaea palustris (Miiller). Malacologia, 10(2): 399-
413,

Mc¢DONALD, Sharon Lee Chalfant. 1969, The biology of Lymnaea stagnalis 1. (Gastropoda: Pulnionata). Sterki-
ana, (36): 1-17, ‘

McDONALD, Sharon Lee Chalfant. 1973. Activity patteris of Lymnaea siagnalis (L.) in relation to temperature
conditions: a preliminary study. Malacologia, 14(1/2): 395-396.

McLEOD, M.J. & MOORE, J.D. 1978. Change in the gastropod fo spinosa (Pleuroceridae: MolIusca) in 70 yeats.
Am. midl, Nat., 99(1): 198-205.

McMAHON, Robert F. 1976a. Growth, reproduction and life cycie in six Texan populations of two species of fresh-
water limpets. Am. midl. Nat., 95(1): 174-185.

McMAHON, Robert F. 1976b. Effluent-induced interpopulation variation in the thermal tolerance of Physa virgata
Gould. Comp. Biochem. Physiol., 55A: 23-28,

METCALF, Artie L. 1968. Mollusca of El Pasc County, westernmost Texas. danit. Rep. Am. malicol. Union 1968,
(35): 32-33,

METCALF, Artic L. & SMARTT, Richard. 1973. Records of introduced mollusks: New Mexico and western Texas,
Nautilus, 85(4): 144.145,

MEYER, Emimett. 1928. Finding a left-handed Campeloma. Nautilus, 41(3): 107.

MICHELSON, Edward H. 1961. On the generic limiis in the family Pilidae. Breviora, (133): i 10.

MICHELSON, Edward H. & DuBOIS, Lorin. 1974, Lymnuea emarginata, 2 possible agent for the control of the
schistosome-snail host, Biomphalaria glabrata, Nautilus, 88(4): 101-108,

MIGHELS, .W. & ADAMS, C.B. 1842. Descriptions of twentyfour species of the shells of New England. Boston
J nat, Hist., 4(1): 37-54, pl. 4.

MILLER, Barry B. 1966. Five Hlinoian molluscan faunas from the southern Great Plains. Malacologia, 4(1): 173-
260.

MILLER, Barry B. & HIBBARD, Claude W. 1972, Recent Mollusca of Ellsworth County, Kansas. Stérkigna, (46):
11-14. :

MORRIS, Percy A. 1939, What shell is that? A guide 1o the shell-bearing mollusks of eastern North America, D.
Appleton-Century Co., New York and London. vii, 198 pp.

MORRISON, Joseph P.E. 1932. Studies on the life history of Acelle haldemani (“Desh.” Binney). Trans, Wis.
Acad. Sci, Arts Lett., 27: 397-414,

MORRISON, JosephP E. 1939. The type locality of Cochliopa rowelli (Tryon). Nautilis, 53(2): 67.

MORRISON, Joseph P.E. 19404, A new species of Fluminicola with notes on *“Colerado Desert” shells, and on the
genus CTappza Nauttlus, 53(4): 124.127,

MORRISON, Joseph P.E. 1940b, Notes on the subgenera of Valvata. Nuutilus, 53(4): 138-140,

MORRISON, Joseph P.E. 1941. Population studies on Goniobasis. Rep, Am, malacol, Union 1940, (9): 9.

MORRISON, Joseph P.E. 1942. Preliminary report on mollusks found in the shell mounds of the Pickwick Land-
ing basin in the Tennessee River valley. Bur. Am. Ethnol, Bull.,, (129): 339:392,

MORRISON, Joseph P.E. 1946, The nonmarine mollusks of San Jose Istand, with notes on those of Pedro Gonzilez
Island, Pearl Islands, Panamé. Smithson. misc. Collect., 106(6); 1-49, pls, 1-3.

MORRISON, Joseph P.E. 19474. One hundred and six years of Ammnicola, Nautilus, 60(3): 84-87,

MORRISON, Joseph P.E. 1947b, Notes on the genus Probythinella (Hydrobiinae), Nautilus, 61(1): 25-30.

MORRISON, Joseph P.E, 1949. The cave snails of easteiin North Amierica. News Bull, ainiu. Rep. A, malacal,
Union 1948, (15): 13:14,

MORRISON, Joseph P.E, 1952, World relations of thé melanians. News Bull. aniu. Rep. Am, malg¢ol, Union 1951,
18: 6-9,

MORRISON, Joseph P.E. 1953, Viviparus multilineatus (Say) 1829, from Florida, Naurilus, 67(2): 56-58,

MORRISON, Joseph P.E. 1954. The relationships of Old and New World melanians, Proe. U.S. natl, Mus.,
103(3325): 357-394, pl. 11,

MORRISON, Joseph P.E, 19554, Notes on the geriera Larix and Fishérola (Pulmonata), Nautilus, 68(3): 79-83.

MORRISON, Joseph P.E. 1955b, How many Syncera species ate livinig in Death Valley? Annu, Rep. Am. malacol,
Ustion 19535, (22): 29, _ .

MORRISON, Joseph P.E, 1969, Zoogéography of hydrobiid cave snails. Malacologia, 9(1): 278.

249




MORRISON, Joséph P.E. 1970. Names for the subfamily Hydrobiinae. Annu. Rep. Am. malacol, Union 1970,
(37): 7-8. -

MORRISON, Joseph P.E. 1971. Athearnia, a new name for a genus of pleurocerid snails. Nautilus, 84(3): 110-
111.

MORSE, Edward S. 1864. Observations on the terrestrial Pulmonifera of Maine, including a catalogue of all the spe-
cies of terrestrial and fluviatile Mollusca known to inhabit the state. £ Portland Soc. nat. Hist., 1(1): 1-63, pls.
1-10.

MORSE, Edward S. 1880. The gtadual dispersion of cértain mollusks in ‘\Iew England. Bull. Essex Inst., 12: 3-8.
[Reprmted in Sterkiana, (17): 7-9.]

MOZLEY, Alan. 1932, Notes on western Canadian Mollusca — Planorbzs carmpanulatus wisconsinensis Winslow,
Nautilus, 46(2): 59-62.

MOZLEY, Alan. 1933, A new variety of Lymnaea from the Rocky Mountmn region of Canada. Proc. malacol. Soe.
I(md 20(5): 241-243, pl. 22.

- MULLER, Othone Friderico. 1774. Vermium terrestrium et Slwviatilium, seu animalium infusoriornom, helminthi-

corumi et testaceoruni, non marinorumt, succincta historig. Heineck et Faber, Havniae et Lipsiae, Vol, 2, xxxvi,
214 pp

MURRAY, liarold D. 1964. Tarebia granifera and Melanoides tuberculata in Texas. Annu. Rep. Am. malacol. R

Union 1964, (31): 15-16.

MURRAY, Harold D. 1970. Discussion of Dr. Taylor’s paper {on rare and endangered westem freshwater mollusks,
in Am. maiacol. Union Symp. Rare and Endangered Mollusks]. Malacologia, 10(1): 33-34,

MURRAY, Harold D. 1976, Melanoides tuberculata (Muller), Las Moras Creek, Bracketville, Texas. Bull. Am.
malacol. Union Inc. 1975, (42): 43, _

MURRAY, Harold D. & ROY, Edward C., Jr. 1968. Checklist of freshwater and land mollusks of Texas. Sterkiana,
(30): 25-42.

MURRAY, Harold D. & WOPSCHALL, Leon J. 1965. Ecology of Melanoides tuberculata (Milller) and Tarebia
granifera (Lamarck) in south Texas, Annii. Rep. Am. malacol, Union 19635, (32): 25-26.

NEVILL, Geoffrey. 1885. Hand list of the Mollusca in the Indian Museum, Calcutta. Pt. 2. Gastropoda. Proso-
branchig- Neurobranchia {contd.). Trustees of the Indian Museum, Calcutta. 306 pp.

NYLANDER, Olof Q. 1899, [Notes on Pisidium contortum, Pi, milium and Planorbis crista cristata,] Nautilus,
13(5): 59-60.

NYLANDER, Olof Q. 1901. Distribution of Limnaea emarginata, Say, and the var. mighelsi, Binney, in Fish River,
Aroostook Co., Maine. Publ. by author. pp. 1-4, pls. 1-4.

NYLANDER, Otof 0. 1902. The original locality of Limnaea empla Mighels, Naurilus, 15(11): 127-129.

NYLANDER, Olof Q. 1912. Lymnaeidae of Aroostook County, Maine. Naurilus, 25(9): 107-108.

NYLANDER, Olof O, 1914, Lymnagea emarginata mighelsi absent in its old localities. Nayrilus, 28(8). 95-98,

NYLANDER, Olof O, 1921, The type localities of Lymnaea emarginata Say and L. ampla Mighels. Naictilus, 34(3):
77-80.

NYLANDER, Olof O, 1930. The Valvata of Aroostook Co., Mainie. Naurilus, 44(1): 30-31, .

NYLANDER, Olof O. 1942a, Lymnaea stagnalis in Chaleur Bay, Quebec. Rep. Am. walacol. Union 1941, (10): 1-2.

" NYLANDER, Olof O. 1942b. Lymngea stagnalis at Houlton, Maine. Rep. Am., malavol. Union 1941, (10) 2.

QUGHTON, John. 1938, Valvata piscinalis (Milier) in the Great Lakes. Nagutilus, 52(1): 30-32; 52(2): 60-62.

OUGHTON, Johin. 1939. An observation on Bufimnea megasoma. Nautilus, 52(3): 106-107.

ORTMANN, Amold E. 1913, The Alleghenian Divide, and its influence upon the freshwater fauna. Proc. Am.
philos. Soc.; 52(210): 287-390, pls. 12-14, '

OWEN, D.F. 1962. Helisoma anceps transported by a giant water bug, Nautilus, 75(3) 124-125,

PACE, Gary L. 1968, The distribution and habitats of Carinifex and Parapholyx. Anny. Rép. Am, malacol, Union
1967, (34): 32-33,

PACE, Gary L. 1971. The hold-fast function of the preputial organ in Helisomia. Malacol, Rey., 4(1): 21-24.

PACE, Gary L. 1973a. Taxonosnic studies on Carinifex and Parapholyx (Gastropoda: Planorbidae). Echo, (5): 39«
40,

PACE, Gary L, 1973b. The freshwater snails of Taiwan (Formiosa). Malacol, Rev,, suppl. 1, 118 pp.

PACE, Gary L., SZUCH, Ernest J. & DAPSON, Richard W. 1979, Depth distribution of three gastropods in New
Mission Bay, Lake Michigan. Newtilus, 93(1) 31-3s,

PARAENSE, W. Lobato. 1976. Helisoma trivolvis and some of its synonyms in the Neattopical region (Mo]lusca
Planorbidae). Rev. Bras, Biol,, 36(1): 187-204.

PATTERSON, C.M. 1963. Cytologwal studies of Pomatiopsis snaﬂs Annu, Rep. Am, malacol. Union 1963, (30);
13-14,

250




PATTERSON, C.M. 1965, The chromosomes of Tulotoma angulata (Streptoniéura: Viviparidag). Malacologia,
2(2): 259-265. :

PATTERSON, C.M. 1967. Chromosome numbers and systematics in streptoneuran snails. Malacologia, 5(2); 111+
125. '

PENNAK, Robert W. 1953, Fresh-water invertebrates of the United States. First edition. Ronald Press, New York.
769 pp. [gastropods on pp. 667-693].

PENNAK, Robert W. 1978, Freshwater invertebrates of the United States, Second edition. John Wiley and Sons,
New York. 803 pp. [mollusks on pp. 710-768).

PERRON, Frank & PROBERT, Thomas. 1973. Viviparus malleatus in Néw Hampshire. Nautilus, §7(3): 90.

PFEIFFER Louis. 1849. Neue Molluskengattungen. Z. Malakozool, 6(7): 97-105.

PILSBRY, Henry A, 1882. List of land and fresh-water MoHusca, found at Jowa City, lowa. Printed by the author
4p

PILSBRYp Harry [Henry] A, 1886a. Notes on some gastern lowa snails, Am. Nat., 20(1): 75.

PILSBRY, Henry A. 1886b. Notes on some New Orleans fresh-water shells. Corzchol Exe,, 1(5): 20-21.

PILSBRY, Henry A. 1887a. Notes on the larges Florida planorbes. Am, Nar., 21: 286- 28‘?

PILSBRY, Harry [Henry] A. 1887b. Description of a new Hydrobia, with notes on other stsmdae Proc. Daven-
poFt Acad. nat. Sci., 5: 33-34 [pl. 3, figs. 1.6, with separates].

PILSBRY, Henry A, 1888 Lyogyrus, Gill, and other American shells. Conchol. Exc., 2(9): 113.

PILSBRY, Henry A. 18894. New and !ittIe-k'nown American molluses. No. 1. Proc. Acad, nat. Sci. Phila., 41: 81-
89, pl. 3.

PILSBRY Henry A. 1889b. Note upon Mr. Ancey’s criticism. Nautilus, 3(4): 42:44,

PILSBRY, Henry A, 188%c. Recent additions to the United States snail fauna. Nautilus, 3(6): 61-64, pl. 1, figs. 1-
4,6-7,9.

PlLSBRY Henry A. 1890a. Liminaea columella Say. Nautilus, 4(4): 47.

PILSBRY, Henry A. 1890b. A new species of fresh-water mollusk, by B, Shimek, [Review.] Nautilus, 4(4): 48,

PILSBRY, Henry A. 1890c. Remarks on certain goniobases. Nautz‘lus, 4(5): 49-50.

PILSBRY, Henry A. 1890d. Preliminary notices of new Amnicolidae, Nautilus, 4(5): 52-53.

PILSBRY, Henry A. 1890e. Notices of new Ammicolidae. Nautilus, 4(6): 63-64.

PILSBRY, Henry A. 1890f. Descriptions of new West American land, fresh-water and marine shells, by Robt, E.C,
Stearns. [Review.] Nautilus, 4(6): 72.

PILSBRY, Henry A, 1890g. New and little-known Amerjcan mollusks, no. 3. Proc. Acad. nat. Sci. Phila., 42: 296.
302, pl. 5. .

PILSBRY, Henry A. 1891a. Note on Goniobasis catenaria Say. Nautilus, 4(1]) 124.

PILSBRY, Henry A. 1891b. Land and fresh-water mollusks collected in Yucatan and Mexico. Proc. Acad. nat, Sci,
Phila,, 43: 310-334, pls. 14, 15,

PILSBRY, Henty A. 1891¢. Mollusca from Nantucket, Mass. Proc, Acad. nat, Sci. Phily., 43: 406-407,

PILSBRY, Henty A. 1892a. Preliminary notices of new forms of fresh water mollusks, Naurilus, 5(12): 142.143,

PILSBRY, Heniry A. 1892b. Goniobasis virginica in Cann, Nautilus, 6(3): 36.

PILSBRY, Henry A. 1892c. On the amnicoloid genus Lyogyrus, with the description of a new species.. Nawutilis,
6(6): 61-62.

PILSBRY, Henry A, 1892d. Species identified. Nautilus, 6(7): 83,

PILSBRY, Henry A, 1892¢. Note on Lyogyrus, Nautilus, 6(7): 83,

PILSBRY, Henry A. 1893. [Review of paper on shells collected by the Death Valley Expedition, by Dr. R E.C.
Stearns.] Neutilus, 7(3): 35-36.

PILSBRY, Henry A. 1894a. Critical list of mollusks collected in the Potomac Valley Proe. Acad, naf. Sci, Phild,,
46:11-31,pt. 1,

PILSBRY, Hetiry A. 1894b, Land and fresh-water shells of Allegheny County, Pa, Nautilis, 7(12): 135-136.

PILSBRY, Henry A, 1895a. New forins of American shells. Nautilus, $(3): 102,

PILSBRY, Henry A. 1895b. New American fresh-water motlusks, Naurifus, 8(10): 114-116.

PILSBRY, Henry A. 1895¢, Bythinia tentaculata. Nautilus, 8(12): 143.

PILSBRY, Henry A. 1895d. Plarorbis sampsoni Anicey. Nautilus, 9(3): 36,

PILSBRY, Henry A. 1895e, Planorbis centervillensis Tryon. Nautilus, 9(3): 36.

PILSBRY, Henry A. 1895f, [Additional records of Gundlachia in North America. 1 In: Hedley, C., On the Aus-
tralasian Gundlachia, Nautilus, 9(6): 61-68 [p. 61, figs. 1,2].

PILSBRY, Henry A. 1895g Review of our present knowledg;: of thé molluséan fauna of Michigan. [Review.]

- Nautilus, 9(7): 82, i _

PILSBRY, Henry A. 1896a, New American Ancylidae. Noutilus, 9(12): 137-139.

251




PILSBRY, Henry A. 1896b. A new species of Pomatiopsis. Nautilus, 10(4): 37-38.

PILSBRY, Henry A. 1896c. Fimnaea bulimoides Lea resisting drought. Naurilus, 10(8): 96.

PILSBRY, Henry A. 1897. Campeloma decisum Say, reversed, Nautilus, 10(10): 118.

PILSBRY, Henry A. 1898a. Notes on new and little-known Amnicolidae, Nautilus, 12(4); 42-44,

PILSBRY, Henry A, 1898b. Shells of Redding, Shasta Ca., California. Nautilus, 12(5): 59-60.

PILSBRY, Henry A. 1899a, Catalogu¢ of the Amnicolidae of the western United States. Nautilus, 12(11): 121-127.

PILSBRY, Henry A. 1899b. [Planorbis dilatatus in the Guadalupe River, Texas.] MNaurilus, 12(12): 144.

PILSBRY, Henry A. 1899c. New Amnicolidae from Florida. Nautilus, 13(2): 20.22.

PILSBRY, Henry A. 1899d. Planorbis rubellus Sterki, and P. harni Pilsbry., Nautilus, 13(5): 51-52,

PILSBRY, Henry A. 189%. A new Ampullaria. Proc. Acad. nat. Sci. Phila., 51: 365,

PILSBRY, Henry A. 1899f, Molusks collected by R.C. McGrégor in northern Califorria. Naurilus, 13(6): 64-67.

PILSBRY, Henry A. 1899g. Physa cubensis in Florida. Nautilus, 13(6): 70.

PILSBRY, Henry A, 1900a, Mollusca of the Great Smoky Mountains, Proc. Acad. nat. Sci. Pifila,, S3: 110-150,

PILSBRY, Henry A. 1900b. Land snails from rejectamenta of the Rio Grande at Mesilla, New Mexico, and of the
Gallinas R. at Las Vegas, N.M. Naurtilus, 14(1): 9-10.

PILSBRY, Henry A, 1900c. Shells of Las Vegas, N.M. Nauiilus, 14{(4): 47.
PILSBRY, Henry A. 1900d. Notes on certain Molhusca of southwestern Arkansas, Proc. Aéad. nat. Sei, Phily,, 52
449-459, .
PILSBRY, Henry A. 1903a. Mollusca of western Arkansas and adjacent states, with a revision of Paravitrea. Proc.
Acad. nat, Sci. Phila., 55: 193-214, pls. .11,

PILSBRY, Henry A, 1903b. The greatest American Planorbis. Nautitus, 17(7): 75-76.

PILSBRY, Henry A. 1903c. Shells of Douglas Co., central Washington, Nautilus, 17(7): 84,

PILSBRY, Henry A. 1904. A new Floridian Amnicola. Nautilus, 17(10): 113-114,

PILSBRY, Henry A. 1905a. Planorbis alabamensis and dilatatus in the Floridian Pliocene. Nautilus, 19(3): 34.

PILSBRY, Henry A. 1905b. Is Cochiiopa rowelli a Californian shell? Nautilus, 19(8): 91-92.

PILSBRY, Henry A. 1905c. Land and fresh-water mollusks of Alaska and adjoining regions. [Review.] Nautzlus
19(8): 93-95,

PILSBRY, Henry A. 1906a. Shells of Grant, Valencia Co., New Mexico. Nautilus, 19(11): 130.

PILSBRY, Henry A. 1906b. Two new American genera of Basommatophora, Nautilus, 20(5): 49-51, pl. 3.

PILSBRY, Henry A, 1906¢. Note on Lepyriim. Nautilus, 20(5): 51.

PILSBRY, Henry A. 1907. A new species of Fluminicola. Nautilus, 21(7): 75-76, pl 11, fig. 4.

PILSBRY, Henry A, 1908a. Notes on Plate X1. Naurilus, 21(12): 133, pl. 11,

PILSBRY, Henry A. 1908b. Valvata humeralis californica n. subsp. Nautifus, 22(8): 82.

PILSBRY, Henry A. 1911. The Lymnaeidae of North and Middle America, Recent and fossil. [Review.] Nauitilus,
25(1): 8-10. ,

PILSBRY, Henry A. 1912a. A new species of Amnicold. Nautilus, 26(1): 1, pl. 1, figs. 9, 10.

PILSBRY, Henry A, 1912b. [Review of “A synops1s of the Recent and Terttary frashwater Mollusces of the Cali-

- fornian Province”™] Nautilus, 26(6): 71,

PILSBRY, Henry A. 1913. Notes on Gundlachia Pfr. Proc. Acad. nat. Sci. Phila., 65: 668-671, pl. 26, figs. 1-8.
[Appendlx to Baker, Fred, The land and fresh-water mollusks of the Stanford Ex;nedit:on to Brazﬂ Proc, Acad.
nat, Scf. Phila., 65: 618-672, pls. 21-27]

PILSBRY, Henry A. 1915. Gundlachia or Navicella? Nautilus, 28(11): 132,

PILSBRY, Henry A, 1916a. New species of Amnicola from '\Iew Mexico and Utah. Nautilus, 29(6): 111- ]12 [Flgs
in Nautilus, 1917, 30{12): pl. 5, figs. 4, 8,9.]

PILSBRY, Henry A. 1916h, Goriobuasis in western Pennsylvanid. Nautilus, 30(1): 4-5,

PILSBRY, Henry A. 1916¢. New subspecies of Viviparus and Cawmipeloma. Nautilus, 30(4): 41-43.

PILSBRY, Heniy A. 1916d. Note ont Vafvata micra Pils. and Ferr. Nautilus, 30(7): 83:84,

PILSBRY, Henry A, 1916e, Planorbis dilatatus and P. sampsoni, Naitilus, 30(8); 95986,

PILSBRY, Heniry A. 1917a. Raﬁnesque s genera of fresh-water snails. Nautilus, 30(10): 109-114.

PILSBRY, Henry A. 1917b. ‘A new Hemphillia and other snails from nedr Mt. Hood, Oregon. Naurilus, 30(10):
117-119, pl. 4, fig. 9.

PILSBRY, Henry A. 1917¢, Amnicolidae from Cneida Lake, N.¥Y. Nourilus, 31(2): 44-46. [Reprisied in Unin
Tech, Publ. 9, N.Y. State Coll, For., 1918, 18(2): 244 246] '

PILSBRY, Heniry A, 1918. Viviparus contectoides limii. Nautitus, 32(2): 71,

PILSBRY, Henry A. 1923. Mollusca. /n: Bishop, S.C. & Clarke, N.T., A scientific survey of Turner’s Lake, Isle-aus
Haut, Maine. Published privately. pp.15-16, 7 7

PILSBRY, Henry A. 19253, The family Lancidae distinguished from the Ancylidae. Naurifus, 38(3): 73.75.

252




PILSBRY, Henry A. 1925b [1926]. A fresh-water snail, Physa zionis, living under unusual conditions. Proc. Acad.
nat. Sci. Phila., 77: 325-328, pl. 11.

PILSBRY, Henry A, 1926, What constitutes publication? A question concerning nomenclature. Scierice, 64(1654):
248.249, : .

PILSBRY, Henry A. 1927a. A new subspecies of Planorbis. Nautilus, 40(3): 79-80.

PILSBRY, Henry A. 1927b. Genetic experiments with pond snails Lymngea and Physa. [Review.] Naeutilus, 40(4):
141,

PILSBRY, Henry A. 1927¢. On Poracea Perry (Ampullariidae). Nautilus, 41(2); 63-64.

PILSBRY, Henry A. {931, A new race of Neritina reclivata Say. Nautilus, 45(2): 67-68, pl. 3, fig. 3.

PILSBRY, Henry A. 1932a. Physa hurerosa interioris Fetriss, 1920. Nautilus, 45(4): 139, pl. 11, fig. 12.

PILSBRY, Henry A. 1932b. Carinifex newberryi subrotunda, 1, subsp. Nautilus, 45(4): 139.

PILSBRY, Henry A, 1932¢. Bithynia tentaculata (L.) in the Potomace. Nautilus, 46(2): 69.

PILSBRY, Henry A. 1933, Amnicolidae from Wyoming and Oregon. Nautilus, 47(1): 9-12, pl. 2, figs. 1-10.

PILSBRY, Henry A. 1934a. Review of the Planorbidae of Florida, with notes ori othér members of thie family, Proc.
Acad. nat. Sci. Phila., 86: 29-66, pls. 7-11,

PILSBRY, Henry A. 1934b [1935]. Mollusks of the fresh-water Pliocene beds of the Kettleman Hills and neighbot-- -

ing oil fields, California, Proc. Aced. nat. Sci. Phila., 86: 541-570, pls. 1823,

PILSBRY, Henry A. 1935a. Western and southwestern Ammcohdae and a new Humboldtiana. Nautilus, 48(3): 91
94,

PILSBRY, Henry A. 1935b. Lioplax subcarinata occidentalis, new subspecies. Nautilus, 48(4): 143-144.

PILSBRY, Henry A. 1935¢. Report on shells collected by E.B. Howard from lake bed southwest of Clovis, Roose-
velt Co., New Mexico. fn; Howard, Edgar Billings, Evidence of early man in North America. Mus. J. [Univ.
Pa. Mus.}, 24: 89-90.

PILSBRY, Henry A. 1937a. A Californian Pomatiopsis. Nautilus, 50(3): 84-85.

PILSBRY, Henry A. 1937b. The Japanese snail. 4quarivrm, Philadelphia, 7: 8.

PILSBRY, Henry A. 1943. The type of Euamnicola Crosse and Fischer. Nautilus, 57(2):; 68-69.

PILSBRY, Henry A. 1944. Sriails from Taylor County, Texas. Nautilus, 58(2): 69.

PILSBRY, Henry A. 1950a. New fountain snails from Florida. Nautilus, 64(2): 37-39, pl. 3, figs. 1-7.

PILSBRY, Henry A. 1950b. Helisoma anceps (Menke), 1830. Nautilus, 64(2): 68, pl. 4, fig. 44,

PILSBRY, Henry A. 1951. New species of Amnicola and Streptostyld. Nautilus, 64(4): 119-120, pl. 9, figs. 1-3.

PILSBRY, Henry A. 1952a. Littoriding tenitipes (Couper). Nautilus, 66(2): 50-54.

PILSBRY, Henry A. 1952b. Les types de la collection Lamarck au Muséum de Gendve, 111, by G. Mermod. |Re-
view.] Nautilus, 66(2): 72.

PILSBRY, Hénry A. 1953. The case of Paliding multilineata Say. Nautilus, 67(2): 58:61,

PILSBRY, Henry A. & BAKER, Frank Collins. 1927. Desciiption of a new species of Somaiogyrus from Wisconsin.
- Nautilus, 41(1): 24.27.

PILSBRY, Henry A. & BEQUAERT, Joseph C. 1927. The aquatic mollusks of the Belgian Congo, with a geographi-
cal and ecological zccount of Congo malacology. Bull. Am, Mus, nat, Hist,, 53(2): 69-602, maps 1-15, pls, 10-
77.

PILSBRY, Henry A. & COCKERELL, T.D.A. 1900, Records of Mollusca from New Mexico. Nautilus, 14(8): 85-
86,

PILSBRY, Henry A. & FERRISS, James H, 1906. Mollusca of the southwestern states. II. Proe. Acad. nat. Sci.
Pklia 58:123-175, pls. 5-9.

PILSBRY, Henty A, & FERR]SS Yames H. 1907, Mollusca of the Ozarkian fauna, Proc. Acad ngt. Sci, Phila.,
1906, 58: 529-567, pls. 20- 22 7

PILSBRY, Henry A. & FERRISS, James H. 1909a. Mollusks from around Albuguerque, New Mexico. Nautilus,
22(10Y: 103-104,

PILSBRY, Henry A. & FERRISS, Jaries H. 1909b [1910a). Mollusca of the soutliwestérn states, III, The Huachuca
Mountains, Arizona, Proe. Acad. nat. Sci, Phila., 61: 495-516, pls. 19-21.

PILSBRY, Henry A. & FERRISS, James H. 19106, Mollusca of the southwestern states. IV, The Chiricahua Moun-
tains, Arizona. Proc, Acad. nat. Sci, Phila,, 62: 44-147, pls. 1-14,

PILSBRY, Henty A. & FERRISS, James H, 1911. Molluscd of the southwestern states, V. The Grand Canyon and
northern Arizona. Proc. Acad nat. Sei. Phila., 633 174-199, pls, 12-14, _

PILSBRY, Henry A. & FERRISS, Jares H, 1915'. Mollusca of the southwestern states, VII: the Dragoorn, Mule,
Santa Rita, Baboquivari, and Tucson ranges, Arizona, Proc, Acad, nat. Sci. Phila., 67: 363-418, pls, 8-15,
PILSBRY, Henty A. & FERRISS, James H. 1917. Mollusca of the souttiwestern states, VIII. The Black Range,

New Mexico. Proe. Acad. nat. Sci, Phila., 69: 83.107, pls. 7-10,

253




PILSBRY, Henry A. & FERRISS, James H. 1918 [1919]. Mollusca of the southwestérn states, [X. The Santa Cata-
lina, Rincon, Tortillita and Galiuro mountains. X. The mountains of the Gila headwaters. Proc. Acad. nat, Sei.
Phila., 70: 282-333, pls. 3-7.

PILSBRY, Henry A. & FERRISS, James H. 1924. List of species. Ir: Ferriss, James H., On the Rio Grande. Nauti-
lus, 38(2): 37-43 [pp. 40-43}.

PILSBRY, Henry A. & JOHNSON, Charles W. 1912. A new Floridian Viviparus. Nautilus, 26(2): pl. 3 figs. 6, 7;
26(4). 48.

PILSBRY, Henry A. & OLSSON, Axel A. 1951. The Lepyriidae, a new family of fresh-water snails (Ga'stropoda:-

~ Rissoacea), Not. nat., Acad. nat. Sci. Phila., (233}: 1-5.

PILSBRY, Henry A. & RHOADS Samuel N, i896 Contributionis to the zoology of Tennéssee. No. 4, mollusks
Proc. Acad. nat. Sci. Phila., 48: 487-506., -

PIP, Eva, 1973, Scalariformy in the pond snail, fymnaea stagnalis. Naunlus 89(2): 36-37.

PIP, Eva. 1977. Fréquent scalariformy in a population of the pond snail Lymnaea stagnalis. Nautilus, 91(2): 52-54.

PIP, Eva. 1980. Somatogyrus (Gastropoda: Hydrobiidae) in Lake Winnipeg, Canada. Nautilus, 94(1):4-5.

POLLISTER AW. & POLLISTER, P.F. 1940. Distribution of males in the genus Camipeloma, with a niote on the
chromosome numbers in Viviparidae Anat, Rec., T8(suppl.): 128.

POLLISTER, A W. & POLLISTER, P.F. 1943. The relation between centriole and cefitromere in atypical spermatgs ©

genesis of viviparid snails. Anin, N.Y. Acad, Sei., 45: 1-48.

POTIEZ, V.L. & MICHAUD, A.L. 1838-44. Galerie des mollusques, ou catalogue méthodique, descriptif et raisonné
des mollusques et coquilles du Muséum de Doudi. J.-B. Baillidre, Paris. Vol. 1, 1838, xxxvi, 562 pp.; Vol. 2,
1844, xxxvi-xliv, 511 pp.; atlas, pp. 1-56, pls. 1-70.

PRATT, William L. 1977. Hydrobiid snails of the Modpa Warm Spring complex, Nevada, Annu, Rep. west, Soc.
Malacol., 10: 7.

RACKETT, Thomas. 1821. Description of some shells found in Canada. Trams. Linn. Soe. Lond., 13(1}: 42-43, pl.
5, figs. 1, 2.

RADOMAN, Pavle. 1966. Die Gattungen Pseudamnicola und Horatia. Arch. Molluskenkd., 95(5/6): 243-253.

RAFINESQUE, C.S. 1815. Analyse de la nature, ou tableau de 'univers et des corps organises. Palerme. 224 pp.
{pp. 136-149],

RAFINESQUE, C.8. 1818a. Discoveties in ndtural history, miade during a journey through the western region of the
United States. Ami, mon, Mag, crit. Rev,, 3: 354-355,

RAFINESQUE, C.S. 1818b. Farther account of discoveries in natural history, in the western states. " Am. mon. Mag.
crit. Rev, 4; 39-42.

RAFINESQUE, C.S. 1818c. General account of the discoveries made in the zoology of the western states. Amw
mon. Mag. crit. Rev,, 4: 106-107.

RAFINESQUE, C.S. 1819. De 70 nouveaux genres d’animaux découverts dans I'intérieur des Etats-Unis 4’ Amérique,
durant Pannée 1818. J Phys. Chimi. Hist, nat,, 88: 423-428.

RAFINESQUE, C.S8. 1820. VIII. Clas. Apdlosia. —The Mollusca. A#n. Narire, (1): 10-11.

RAFINESQUE, C.S, 1831. Enumeration and account of sowie remarkable natural ob}ects int the cabinet of Prof.,
Rafinesque, in Philadelphia. C.S, Raﬁnesque,Phﬁadelphla pp- 1-4.

RAFINESQUE, .S, 1864. In: Binney, Wm. G. & Tryon, George W., Ir., The complete writings of C‘Onstantine
Smaitz Rafinesque, on Recent and fossil conchology. Bailliere Bros., | New York. 96 pp., index pp. 1-7, pis.
80-82,

REDFIELD, John H. 1854, Descriptions of new spec1es of shells. Ann. Lye. nat, Hist. N.Y., 6: 130-132, pl. 1.

REHDER, Harald A, 1942, A noté on the genus Anaplocamus Dall. Nautilus, 56(2): 49- 50

RICHARDS, Charles S. 1962. Retarded development of the itale reproductive system it a Florida Gyraulus. Trans:
Ari, microge, Soc., 81(4): 347-351.

RICHARDS, Horace G. 1929, Freshwater snails in brackish water, Nautilus, 42(4): 129-130.

RICHARDS, Horace G. & ADAMS, Joseph W, 1929, Viviparus malleatus in Philadelphis, Nattilug, 42(4): 142-143,

ROBERTSON, Imogene C.S. 1945, Valvata piscinalis (Miiller) in Lake Erie. Nautilus, 59(1): 36.

ROBERTSON, Irmogene C.S. & BLAKESLEE, Clifford L. 1948. The Mollusca of the Niagara Frontier regiofi. Bull,
Buffalo Soc. nat. Sci., 19(3): ixi, 1-191, pls. 1-14, | map. _ o _
ROBINS, Catherine H. 1970. The introdiced freshwater snail, Marisa. Asinu. Rep. Awi, malacol. Usion 1970, (37):

3. .

ROSCOE, Ernest J. 1962. Additional Wisconsin records of Viviparus contectoides, Nautilus, 76(1): 36.

ROSCOE, Ernest J, 1963. Some goniobases in western United States. Nautilus, 77(2): 43-47, pl. 4, figs. §-8,

ROSEWATER, Joseph. 1959. A pleurocerxd index (o past collecting in the Oliio and Tennessce river basins witli
s0me thoug_hts for the future, Annu, Rep, Am, malgeol, Union 1958, (25): 23-24,

254




ROSEWATER, Joseph. 1960. Egg mass and gross embryology of Pleurocera canalzculatum (Say, 1821). Annu. Rep.
Ami, malacol, Union 1959, (26): 10.12.

ROSEWATER, Joseph. 1961. Preliminary obsérvatioris on the nervous systems of some Pleurocendae Annu Rep.
Am, malacol, Union 1961, (28): 10-11.

ROSEWATER, Joseph. 1970. Another record of insect dispersal of an ancylid snail. Nautilus, 83(4): 144. 145

ROSSMASSLER, E.A. 1835. Iconographie der Land- und Siisswasser-Mollusken, mit vorziiglicher Bemckszchtzgung
der europ&'z‘schen‘ noch nicht abgebildeter; Arten, Arnoldische Buchhandung, Dresden und Leipzig. No. 1, pp.
1-132,4 pls.

ROWAN, W.B. 1966. Autumn migration of Helisoma trivolvis in Montana. Nautilus, 79(3): 108, iii.

ROY, Edward C. 1963. Checklist of Pleistocenie and living Mollusca of Wisconsin. Sterkiana, (10): 5-21.

RUDOLPH, Paul H. 1979. The strategy of copulation of Stagnicola elodes (Say) (Basommatophora: Lymnaeidae).
Malacologia, 18: 381-389.

RUSSELL, Richard H, 1966. Lymnaeidae of westein Montana. Ansu, Rep, Am, malacol. Union 1966, (33): 26.

RUSSELL, Richard H. 1967, Anew subspecies of Lymnaea stagnalis from Montana. Nautilus, 80(4): 125-126,pl. 9.

RUSSELL, Richard H. 1971a. The appearance of Pseudosuccinea columella (Say) in Arizona. Nautilus, 85(2) 71,

RUSSELL, Richard H. 1971b. Mollusca of Fish Springs, Juab County, Utah: rediscovery of Stagricola pz!sbryr
(Hemphill, 1890). Great Basin Nat., 31(4): 223-236.

RUSSELL, Richard H. 1972, The type Iocality of Stagnicola montanensis (Baker) 1913, Naictilus, 85(4): 145,

RUSSELL, Richard H. & BRUNSON, Royal Bruce. 19674. A check-list of mollusks of Glacier National Park, Mon-
tana. Sterkiana, (26): 1-5.

RUSSELL, Richard H. & BRUNSON, Royal Bruce. 1967h. Acroloxus coloradensis from Montana. Naudilus, 81(1):
33,

SARGENT, H.E, 1894a. Twlotoma in the Tennessee drainage. Nattilus, 7(11): 130.

SARGENT, H.E. 1894b. Amnicola olivacea Pils. Nautilus, 8(7): 95-96.

SARGENT, H.E, 1895. Ferussacia subcylindrica and two new species in Jackson Co., Alabama. Nauriliss, 8(9): 104-
105.

SARGENT, H.E. 1896. Annotated list of the Mollusca found in the vicinity of Clearwater, Wright Co,, Minnesota,
Nautilus, 9(11): 125-128, _

SAVAGE, Alice E. 1938. A comparison of the nervous system it normal and sinistral snails of the species Campe-
loma nifum. Am. Nat.; 72: 160-169.

SAY, Thomas. 1817a. Conchology. 15 pp., 4 pls. In: Nicholson, William, 1816-17, American edition of the Brit-
ish encyclopedia, or dictionary of arts and sciences comprising an accurate and popular view of the presenr
improved state of humdan knowledge, First edition. Vol. 1, 1816; vols. 2-6, 1817 [vol. 2, B..... E]; no pagi-
nation. Samuel A. Mitchell and Horace Ames, Philadelphia,

SAY, Thomas. 1817b. Description of seven species of American fresh water and land snails, not noticed in the sys-
tems. J Acad. nat. Sci. Phila., 1(1): 13-16: 1(2): 17-18.

SAY, Thomas. 1817c. Descnptlons of new species of land and fresh water shells of the United States. J Acad, nat.
Sci. Phila., 1(1): 123-126.

SAY, Thomas. 1818a. Account of two new genera, and several new species, of fresh water and land shells. J Acad.
nat. Sei, Phila,, 1(2): 276-284.

SAY, Thomas. 1818b. Conchology. 15 pp., 4 pls. In: Nicholson, William, 1818, Amiérican edition of the British
encyclopedia, or dictionary of arts and sciences comprising an accurate and popular view of the present im-
proved state of human knowledge. Second edition. 12 vols. [vol..4], no pagination. Mitchell, Ameés and
White, Philadelphia.

SAY, Thomas 18192, Conchology. 20 pp., 4 pls. In: Nicholson, William, 1819-21, American edition of the Brit:
ish encyclopedia, or dictionary of arts and sciences comprising an acctivate and po_pular view of the present it
proved state of human knowledge. Third edition. Vols. 1-6, 1819 [vol. 4]; vols, 7-12, 1821; n¢ paginiation.
Mitchell, Ames and White, Philadelphia. _

SAY, Thomas. 1819b. Description of the land and fresh water shells of the United States, 14 pp. (unnumbered}, 4

 pls. [Reprint, with title page added and with introductory remarks deleted, of Say (1819a).]

SAY, Thomas. 1821, Descriptions of univalve shells of the United States, J Acad. nat. Sci. Phila., 2(1): 149-179.

SAY, Thomias. 1822a. An account of some of the marine shells of the United States. J. Acad. nat, Sci. Phila.; 2(2):

: 257-276.

SAY, Thomas. 18225. Description of univalve terrestrial and fluviatile shells of the United States. J Acad, nat, Sci.
Phila., 2(2): 370-381.

SAY, Thomas. 1824. In: Narrative of an expedition to thé source of the St. Peter’s River, ... , under the command
of Major Stephen H. Long. Philadelphia. Vol. 2, appendix, pp, 256-265, pls. 14, 15,

255




SAY, Thomas. 1825. Descriptions of some new species of fresh water and land sheils of the United States. J Acad,
nat. Sel. Phila,, 5(2): 119-131.

SAY, Thomas. 1829-31. Descriptions of some new ferrestrial and fluviatile shells of North America, New Harmony
Dissem. useful Knowl., 2(15): 229-230 (1829); 2(16): 244-246 (1829); 2(17): 259-261 (1829); 2(19): 291-
293 (1829); in newspaper form, Jan. 15, 1831, p. 26 (reprint) (1831).

SAY, Thoimas. 1830-34. American conchology, or descriptions of the shells of North America, Hustrated by colored
figures. New Harmony, Indiana. 68 colored plates with legends, [Pt. 1, pls, 1-10, 1830; pt. 2, pls. 11-20,
1831; pt. 3, pls. 21-30, 1831; pt. 4, pls. 31-40, 1832; pt. 5, pls. 41.50, 1832; pt. 6, pls. 51-60, 1834; pt. 7,
pls. 61-68, 1834.]

SAY, Thomas. 1840, Descriptions of some new terrestrial and fluviatile shells of North America, 1829, 1830, 1831,
Lucy W. Say, New Harmony, Indiana. 26 pp.

SAY, Thoras, 1858. In: Binney, W.G., The complete writings of Thoras Say, on the conchology of rhe United
States. 1. Bailliere, New York. i, 252 pp., pls. 1-75,

SCHMECK, Eugene H. 1942. Viviparus malléatus in Niagara River. Nautilus, 55(3): 102-103. :

SHIMEK, B. 1890. A new species of fresh water mollusk. Bulf. Lab. nat. Hist, state Univ. Jowa, 1(3/4): 214-215,
pl. 3, figs. 5, Sa, 5b, Sc.

SHIMEK, B. 1935. Ferrissig in the lake région of lowa. Naufilus, 49(2): 44-46.

SHOUP, Charles 8. 1974. A bibliography of the zoology of Terinessee and the Tennessee Valley region. Tech. info.
Center, Off. info. Serv., U.S. atomic Energy Comm., Oak Ridge, Tennessee. iv, 251 pp.

SHUTTLEWORTH, R.1. 1845 Uber Gyrotoma, eine neue Gattung der Melaniana, Gasteropoda Pectinibranchiata,
Mitt. narurforsch. Ges. Bern, (50): 85-88.

SIMPSON, Chas. T. 1888. Gundlachia ancyliformis Pfr. in Florida. Conchol. Exc., 2(7): 96.

SIMPSON, Chas. T. 1895, Pleurocera subulare in water-miains, Nautius, 9(4); 37-38.

SINCLAIR, Ralph M. 1969. The pleurocerid fauna of the Tennessee River Gastropoda: Prosobranchia, Aniu. Rep.
Am, malacol, Union 1969, (36): 45-47.

SINGLEY, J.A. 1889, Shell collecting in southern Texas. Nautilus, 3(5): 60Q.

SMALL, H.B. & SYMES, P.B. 1882, Report of the Conchological Branch for the season of 1882. Trans. Ottawa
Jield-nat. Club, (3): 57-59. [Reprinted in Srerkiana, (8): 29-31.]

SMITH, Douglas G. 1975. Thie identity of Planorbula jenksii (HL.F. Carpenter). Nautilus, 89(3): 96-98,

SMITH, Douglas G. 1976. Abnormal shelis of Gyraulus parvus (Planorbidae). Nautilus, 90(4): 150.

SMITH, Douglas G. 1980. Goniobasis virginica {Gastropoda: Pleuroceridae) in the Connecticut River. Nautilus,
94(2): 50-54.

SMITH, Edgar. 1876a. Description of a new species of Carinifex from Califortiia. Proc. sei. Meetings zool, Soc.
Lond, 1875, 43(34): 536-537, fig. on p. 539 [mislabelled Diala leithii; figs. on pp. 537 and 539 were mistaken-
ly transposed].

SMITH, Edgar A. 1876b. Description of a new species of Carinifex {rom California. Q. J Conchol,, 1: 150-151,

SMITH, Sanderson & PRIME, Temple. 1870, Repoit on the Moilusca of Long Island, N.Y,, and of its dependencies.
Ann. Lyc, nat, Hist. N.Y,, 9: 377-407,

SOGANDARES-BERNAL, Franklin & ABDELMALEK, Emile. 1961. Pomariopsis lapidaria Say (Gastropoda! Am-
nicolidae} in Louisiand. J Parasitol,, 47(5): 832,

SOLEM, Alan, 1961. Hydrobiid snails from Lake Pontchartrain, Louisiana. Nautilus, 74(4): 157-160,

SOWERBY, G.B. 1872. Monograph of the gerius Limnaeg. In: Reéeve, Lovell, 184378, Conchologia iconica. Vol.
18, 32 pp., pls. [-15. Reeve, Benhamh & Reeve, London.

SOWERBY, G.B. 1873.74. Monograph of the genus Physa. In: Reeve, Lovell, 1843-78, Conchiologica iconica.
Vol. 19, 27 pp., pls. 1-12. Reeve, Benham & Reeve, London. _

SOWERBY, G.B. 1877a. Monograph of the genus Ancylus. In: Reeve, Lovell, 1843-78, Conchologica iconica. Vol.
20,7 pp.,'pls 1-3. Reeve, Benham & Reeve, London,

SOWERBY, G.B. 1877b. Monograph of the genus Platiorbis, In: Reeve, Lovell, 1843.78, Conchologica iconica.
Vol. 20, 31 pp., pls. 1-14, Reeve, Benhain & Reeve, London,

SPOFL, 8, vaii der. 1959. Age- determinatlon by winter rings. Basteria, 23(3); 36-38.

STANSBERY‘ David H. 1970. Eastern freshwater mollusks (1}). The Mississipp and St. Lawrence fivér systems.
{ A, malacol. Union Symp. Raré and Endangered Mollusks.] Malacologia, 10(1): 9-22,

STANSBERY, David H, 1971. Rare and endarigered freshwater mollusks in ¢astern United States, Jn: Jorgenseri,
S.E. & Sharp, RW., Proc. Symp. raré & endangered Moll. (naiads) of the U.S. Bur. sport Fish. Wildl., Fish
and Wildl, Serv., U.S. Dept, Int., Reg. 3, Twin Cities, Minnesota. 8,79 pp. [pp. 5-18, 6 pls.}.

STANSBERY, David H 1972, The mollusk fauna of the North Fork Holston River at Sa]tvﬂie Virginia. Buil. Am,
malacol. Union Ine. 1971, (38): 45-46.

256




STANSBERY, David H. & CLENCH, William J. 1974. The Pleuroceridae and Unionida¢ of the North Fork Holston
River above Saltville, Virginia. Bull. Am. malacol. Union Inc. 1973, (40): 3336,

STANSBERY, David H, & CLENCH, William J. 1975. The Pleuroceridae and Unionidae of the Middle Fork Holston
River ini Virginia. Bull. Am. malacol. Union Inc. 1974, (41): 51:54.

STANSBERY, David H. & CLENCH, William I. 1978, The Pleurocerida¢ and Unionidae of the upper South Fork
Holston River in Virginia. Bull. Am. malacol. Union fnc. 1977, (44): 75-78.

STANSBERY, David H. & STEIN, Carol B. 1976. Changes in the distribution of Jo fluvialis (Say, 1825) in the upper
Tennessee River system (Mollusca Gastropoda, Pleuroceridae). Bull. Am. malacol. Union Inc. 1976, (43): 28-
33.

STAROBOGATOV, Y.1. 1970. Mollusk fauna and the zoogeographic partitioning of continental waterbodies of the
globe. [In Russian.] Nauka, Leningrad Br., Acad. Sci. U.S.S.R., Leningrad. 372 pp.

STEARNS, Robert E.C. 1881, Observations on Planorbis. Proc. Acad. nat. Sci. Phila., 33: 92-110.

STEARNS, Robert E,C. 1883a. On the shells of the Colorado Desert and the region farther east. Am. Nat., 17(2):
1014-102Q. :

STEARNS, Robert E.C. 1883b. Description of a new hydrobiinoid gasteropod {rom the mourtain lakes of the

Sierra Nevada, with remarks on allied species and the physiographical features of said region. Proc. Acad, nat, - ;

Sci. Phila., 35: 171-176.

STEARNS, Robert E.C. 1889. Notes on Physa triticeq of Lea; its relations and comments on the variation, ete., of
physae, Nautilus, 3(5): 49-51.

STEARNS, Robert E.C. 1890. Descriptions of new West American land, fresh-water, and marine shells, with notes
arid comments. Jri: Scientific results of explorations by the U.S. Fish Commissions steamer Alhatross. Proc.
U.S. natl. Mus.; 13(813): 205-225, pls. 15-17.

STEARNS, Robert E.C. 1891. Notes on the sculpture of American limnaeas, etc. Nauilus, 4(11): 121-124,

STEARNS, Robert E.C. 1893, Report on the land and freshi-water shells collécted in California and Nevada by the
Death Valley Expedition, including a few additional species obtained by Dr. C. Hart Mezriam and assistants in
parts of the soutliwestern United States. fn: North American fauna. No. 7, The Death Valiey Expedition, a
biological survey of parts of California, Nevada, Arizona and Utah. Div. of Omithol. and Mammal., U.S. Dept.
Agric. U.S. Gov. Print. Off., Washington, D.C. 402 pp., 13 pls., 5 maps (pp. 269-283].

STEARNS, Robert E.C. 1900. List of shells collected by Vernon Bailey in Heron and Eagle lakes, Minnesota, with
notes. Proc, U.S. natl. Mus., 22(1190): 135-138.

STEARNS, Robert E.C. 1901a. Japanese Vivipara in Califoriia. Naurilics, 15(8): 91. :

STEARNS, Robert E.C. 1901b. The fossil fresh-water shells of the Colorado Desert, their distribution, environ-
ment, and variation. Proc. U.S, natl, Mus., 24: 271-299, pls. 19-24,

STEPHENS, Kate. 1934, [Intvoduced “Vw:pams”,ie Cipangopaluding.] Rep. Am. mdlacol. Union 1934, (3); 8,

STERKI, V. 18914, Food of Limnagidae. Naiutius, 5(8): 94.

STERKI, V. 1891b. [Note on way Planorbis mvolvzs Say and other related forms move on or in sand. 1 Nautilus,
5(8) 94.-95,

STERKI, V. 1891¢. [Observations on how snails move their odontophores.] Nautilus, 5(8) 95,

STERKI, V. 1907a. A few notes on Say’s early writings and species, Nautilus, 21(3): 31-34.

STERKL, V. 1907b. A preliminary catalogue of the land and freshwater molluscs of Ohio. Proc. Ohio state Acad,
Sci,, spec. pap. 12, 4(8): 367-402. )

STIMPSON, Williarh. 1851. Shells of New England. A revision of the synonymy of the testacéous miollusks of New
England, with notes on their structure, and théir geographical and bathymetrical distribiition, Phillips, Samp-
son and Co., Boston. 58 pp., pls. 1, 2. .

STIMPSON, William. 1863, Malacozodlogical notices, No. 1. Pro¢. Boston Soc. nat. Hist., 9: 249:252.

STIMPSON, William. 1865a. Diagnoses of newly discovered geni¢ra of gasteropods, belongmg to the sub-fam. Hydro-
biinae, of the family Rissoidae, Am, £ Conchol,; 1{1): 52:54, pl. 8, fig. 1.

STIMPSON, William. 1865b. Researches upon the Hydrobunae and allied forms; chiefly made upon materials in
the museum of the Smithsonian Institution. Smithson. mise, Collect., 7(4): 14, 1-59.

STIVEN, Alan E. & WALTON, Clarerice R. 1967. Age and shell growth ini the freshwater snail, Goniobasis proxima
(Say), Am. midl, Nat., T8(1): 207-214.

STREATOR, Geo. J, 1889. Byrhmza tentaculata, Lingi, in Ohio. Nautilus, 3(4): 46.

STRENG, L. H. 1896. A new variety of Limnaea. Nautilus, 9(11): 123,

SWAINSON William, 1840 A treatise on malacology, or shells and shell- fish, 7n: Lardner, Dionysius, The cabinet
cyclopaedia. Natural history, Longman, Orme, Brown, Green & Longmans, and John Taylor, Londosi. 419

TAYLOR, Dwight W, 1950. Three new Pyrgulopsis from the Colorado Desert, California, Leafl. Malgeol., 1(7): 27

257




33, :

TAYLOR,; Dwight W, 1952. Notes on the freshwatér mollusks of Yellowstone Park, Wyoming, Leafl. Malacol.,
1(9): 43-49, pl, 1.

TAYLOR, Dwight W. 1954, A new Pleistocene fauna and new species of fossil snails from the High Plains. Occ.
Pap. Mus. Zool, Univ. Mich., (557): 1-16.

TAYLOR, Dwight W. 1960. Late Cenozoic molluscan faunas from the High Plains. U.S. geol. Suri profession. Pap.

337, pp.idv, 1-94, pls. 1-4.

TAYLOR, Dwight W. 1964 Historical aralysis of d1str1but10n of West American freshwater molluscs. [Abstract.]
Am. Zool,, 4: 436-437.

TAYLOR, Dmght W. 1965. The study of Pleistocene nonmarine moIlusks in North America. In; Wright H.E., Ir.
& Frey, David, The Quaternary of the United States. Princeton Univ, Press, Princeton; N.J. 922 pp. [pp. 597-
61t]. ‘

TAYLOR, Dwight W. 19664. Summary of North American Blancan nonimarine mollusks. Malacologia, 4(1): 1-172.

TAYLOR, Dwight W. 1966b. A remarkable snail fauna from Coahuila, Mexico. Veliger, 9(2): 152-228.

TAYLOR, Dwight W. 1966¢. A remarkable snail fauna from Coahuila, Mexico. [Abstract.] Awnnu. Rep. Am. mala-
col, Union 19686, (32): 70-72.

TAYLOR, Dwight W. 19674, Freshwater mollusks collected by the United States and Mexlcan Boundary Surveys, :

Veliger, 10(2): 152-158.
- TAYLOR, Dwight W. 1967b. Late Pleistocene nonmarine mollusks from the state of Puebla, Mexico. Annu, Rep,

Am. malacol. Union 1967, (34): 76-78.

TAYLOR, Dwight W. 1970a. West American freshwater Mollisca, 1: bibliography of Pleistocene arid Recent spe-
cies. San Diego Soc. nat, Hist. Mem., 4: 1.73, frontis. -

TAYLOR, Dwight W, 1970b, Western freshwater mollusks [Editor’s (Arthur H. Clarke) sumrhary, in Am. malacol.
Union symp. Rare and Endangered Mollusks]. Malacologia, 10(1): 33,

TAYLOR, Dwight W. 1974. The Tertiary gastropod Orvgoceras found living, Arch. Molhiskenkd,, 104(1-3): 93-96
[also published in Soosiana, 1974, 2: 37-43].

TAYLOR, Dwight W. 1975, Index and bibliography of Late Cenozoi¢ freshwater Mollusca of westem North Ameri-

" ca. Claude W. Hibbard Mem. Vol. 1. Pap. Paleontol Mus. Paleontol. Univ. Mich., {10): 1.384.
TAYLOR, Dwighit W, & SOHL, N.F, 1962. An ouiline of gastropod classification. Malacologia, 1(1): 7-32,
TAYLOR, Dwight W., WALTER, Harold J. & BURCH, John B. 1963. Freshwater snails of the subgenus Hinkleyia
- (Lymnaeidae: Stagnicola} from the western United States. Malacologia, 1(2): 237-281.

TAYLOR, George W. 1892. Preliminary check-list of the land and fresh water Mollusca of Canada. Ottgwa Nat,, 7.
33.37.

TAYLOR, George W. 1894, [Report of the appearance of Paluding ]apomca Mart. in the Chinese Market at Vlctona_
B,C.] Nautilus, 7(12): 144,

TAYLOR, George W. 1897. Planorbis nautileus L. in America. Nautilus, 10(12): 139-140.

TE, George A. 1974. Cuirent taxonomic $tudies on the family Physidag. Malacol. Rev, 8(1/2): 120-121.

TE, George A. .1975. Michigan Physidae, with systematic notés on Physella and Physodon (Basommatophota: Pul-
monata). Malacol. Rev, 8(1/2): 7-30.

TE, Geoige A. 1978, The systematics of the family Physidae {Basommarophom Pulmornata). Ph,D. Dissertation,
Univ; of Michigan, Ann Arbor. 325 pp.

TE, George A. 1980. New classification system for the family Physidae. Arch. Molluskenkd., 110(4/6): 179-184,

TE, George A. & MARDINLY, A. John. 1974, Scanning electron microscope study of radular tecth of Physa gyrina
hildrethiana (Basommatophora: Physidae). Malacol. Rev., 8(1/2): 119-120.

THIELE, Johannes. 1928. Revision des Systems der Hydrobiiden und Melaniiden. Zool Jahrb., 55(5/6): 351:402,
pl. 3. ‘
THIELE, Johannes, 1929, Handbuch der systematischien Weichtierkunde. Erster Teil, pp. 1-376. Gusiav Fischet,

Jeria.
THOMPSON, Fred G. 1968. The aquatic snails of the family Hydrobiidae of peninsular Florida, Univ, Florida Press,
Gameswl]e ix, 268 pp.
THOMPSON, Fred G. 1969, Some hydrobiid snails from Georgia and Floridd. Q. J Fla. Acad. Sci,, 32(4): 241-265.
THOMPSON, Fred G, 1974. Comments on the proposed suppression of Paludina lisstrica Say, 1821 Z.N.(8.)730.
Bull, zool, Nomencl,, 31(4) 170-171.
THOMPSON, Fred G. 1977. The hydrobiid snail genus Marstonis, Bull, Fla, Stare Mus. (piol. sci), 21(3): 113-158.
THOMPSON, Fred G. 1979, The systematic relationships of the hydrobioid snail genus Nymphophilus Taylor 1966
and the status of the subfamily Nymphophilinae. Malacol. Rev, 12(1/2): 41-49, _
THOMPSON, Fred G. & McCALEB, John E. 1978, A new freshwat_er snail from 4 spring in eastern Alabama. A

258




midl. Nat., 100(2): 350-358.

TROSCHEL, F.H. 1856-93. Pas Gebiss der Schrecken zur Begrimdung einer natilichen Classification. Vol 1,
viii, 252 pp., pls. 1-20; Vol. 2, ix, 409 pp., pls. 1-32. Nicolaische Verlagsbuchhandl., Beilin, [Vol. 1, pt. 1,
pp. 1-72, pls. 1-4, 1856; Vol. 1, pt. 2, pp. 73-112, pls. 5-8, 1857; Vol. 1, pt. 3, pp. 113-132, pls. 9-12, 1858;
Vol. 1, pt. 4, pp. 153-196, pls. 13-16, 1861; Vol. 1, pt. 5, pp. 197-252, pls. 17-20, 1863; Vol. 2, pt. 1, pp. 1-
48, pls, 1.4, 1865; Vol. 2, pt. 2, pp. 49-96, pls. 5-8, 1867; Val. 2, pt. 3, pp. 97-132, pls. 9-12, 1869; Vol. 2,
pt. 4, pp. 133180, pls. 13-16, 1875; Vol.2, pt. 5, pp. 181-216, pks. 17-20, 1878; Vol. 2, pt. 6, pp. 217-246,
pls. 21-24, 1879 (Vol. 2, pt. 7, pp. 249-334, pls. 25-28, 1891, and Vol. 2, pt. 8, pp. 337-409, pls., 29-32,
1893, by Johannes Thiele).]

TRYON, George W., Jr. 1861a. Publications of Isaac Lea on Recent conchology. [n: Tryon, George W, Ir., A list
of Amencan wnters on Recent conchology, Bryson’s, Philadelphia. {Reprint page nos. 1-13.]

TRYON, George W., Jr. 1861b. On the Mollusca of Harpeér’s Ferry, Virginia. Proc. Acad. nat, Sci. Phila., 13: 396-

T 399,

TRYON, George W., Jr. 1862a. History of conchology in the United States. Aw. J Sci. Arts, 33: 13.32 [réprint
pagination], :

TRYON, George W., Jr. 1862b. Notes on American fresh water shells, with descriptions of two new species. Proc.
Acad. nat. Sci. Phila., 14: 451-452.

TRYON, George W., Ir. 1863a. Descriptions of new species of fresh water Mollusca, belongirig to the families Amni-
colidag, Valvatidae and Limnaeidae; inhabiting California. Proc. Acad. nat. Sci, Phila., 15: 147150, pl. 1, figs.
3-15.

TRYON, George W., Jr. 1863b. Description of a new species of Pleurocera. Proc, Acad. nat. Sci, Phila., 15: 279-
280, pl. 2, fig. 6. _ _

TRYON, George W., Jr. 1863-65. Synonymy of the species of Strepomatidae, a family of fluviatile Mollusca, in-
habiting North America. Proc. Acad. nat. Sci. Phila., 15: 306-321 (pt. 1, 1863); 16: 24.48 (pt. 2, 1864); 16:
92-104 (pt. 3, 1864); 17: 19-36 (pt. 4, 1865).

TRYON, George W., Jr. 1865a. Description of new species of Strepomatidae. Am. J Conchol,, 1(1): 38, pl. 1, figs.
8,9.

TRYON, George W,, Jr. 1865b. Observations on the genus Jo. Am. J Conchol,, 1(1): 41-44, pls. 3, 4.

TRYON, George W., Jr. 1865¢c. Catalogue of Mollusca, collected by Prof. D. S. Sheldon, at Davenport, lowa. Am.
J. Conchol., 1(1): 68-70,

TRYON, George W., Jr. 1865d. On the structural characters of the so-called melanians of North America. [Review,)
Am. J Conchol 1(1): 78-79.

TRYON, George W., Jr 1865¢. Complete writings of Constantine Smaltz Raﬁnesque on Recent and fossil conchol- -
ogy. [Review.] Am. J. Conchol., 1(1): 79-84, 1 table. ‘

TRYON, George W., Ir. 1865f. Observations on the family Strepomatidas. Ami. J Conchol,, 1(2): 97-135, pl. 17.

TRYON, George W., It. 1865g. Catalogue of the species of Physa, inhabiting the United States. Am. J Conchol.,,

- 1(2): 165-173.

TRYON, George W., Jr. 1865h. Descriptions of new species of Melaria. Am. J. Conchol., 1(3): 216-218,pl. 22,
figs. 1.4,

TRYON, George W., Jr. 1865i, Descriptions of new species of Amnicola, Pomatiopsis, Sowhatogyrus, Gabbia, Hy-
drobia and Rissoa. Am, . Conchol., 1(3): 219-222, pl. 22, figs. 5-13.

TRYON, George W., Jr. 1865]. Descnptmns of new species of North American Lithnacidae. Am. J. Conehol., 1(3):
223-231, pl. 22 figs. 14-17, pl. 23.

TRYON, Georgé W., Jr. 1865k, Review of the goniobases of Oregon and California. Asi. J Conchol., 1(3): 236-
246, pl. 24.

TRYON, George W., Jr. 18651, Catalogue of the species of Limnaea inhabiting the United States. 4m. J Conchol,,
13): 247-258.

TRYON, George W., Jt, 1865m. Synonymy of the species of Strépomatidag, a family of ﬂuvmtile Mollusca inhabit-
ing North Amenca Part 4. {Review.] 4Am.J Conchol,, 1(3): 271-272.

TRYON, George W., Jr. 18651. Synonyiny of the species of Strepomatidae {melanians) of the United States; with
critical observatlons on their affinities, and descriptions of land, fresh water and marine Mollusca Contrib. to
conchol., vol. 3, Bailliere Bros., New York, etc. 100 pp., pls. 1, 2,

TRYON, Geotge W., Ir. 1865-66. Monograph of the family Strepomandae, Am. J. Conchol., 1(4): 299-341 (1865);
2(1) 14-52 (1866) 2(2): 115-133 (1866).

TRYON, George W., Ir. 1866a, On an abnormal speciten of Planorbis bicarinatus. Am. J, Conchol., 2(1) 3,pl. 1,
ﬁg‘4_

TRYON, George W., Jr. 1866b. Descriptions of new fresh-water shells of the United States. Am. J Conchol,, 2(1):

259




4.7,pl. 2, figs. 1.6. .
TRYON, George W., Jr. 1866¢. Description of a new species of Vivipara, Am. J Conchol., 2(2): 108-110, pl. 10,

fig. 2. :

TRYON, George W, Ir. 1866d. Descriptions of new fluviatile Moliusca. Am. J Conchol,, 2(2): 111-113, pl. 10,
figs. 3-8, .

TRYON, George W, Jr. 1866e. Observations on an abnormal specimen of Physa gyrivia. Am. J. Conchol., 2(2):
114.

TRYON, George W., Jr. 1866f. Note on the lingual dentition of the Strepomatidae. Ami. J Conchol., 2(2): 134-
135, pls. 11,12,

TRYON, George W, Jr. 1866g. Researches upon the Hydrobiinae and allied forms, {Review.] Am.J Conchol.,
2(2): 152-158, _
TRYON, George W., Jr. 1867. Land and fresh water shells of North America, parts 2 and 3. [Review.| Am. J

Conchol., 3(2) 195-198,

TRYON, George W., Jr. 1868. Notés on Mollusca collected by Dr. F.V. Hayden, in Nebraska, 4m. J Conchol.,
4(3): 150-151. '

TRYON, George W., Jt. 1870-71. 4 monograph of the fresh-water univalve Mollusca of the Uriited Staies. Corchol,
Sect., Acad. nat. Sci. Phila., Philadelphia. 238 pp., 17 pls. [Pt. I, Preface, Key to families, Viviparidae, Am-
pullariidae, Neritidae, Valvatidae_, Armnnicelidae, pp. 1-82, pls. 12-17, 1870; pt. 2, Physidae, Limnaeinae, I int-
naed, pp. 83-124, pls. 16-18, 1871; pt. 3, Physa, Bulinus, Pompholinae, Planorbiniae, pp. 125-186, pls. 6.9,
1871; pt. 4, Planorbinde, Carinifex, Planorbis, Segmenting, Ancylinae, pp. 187-238, pls, 2,5-7,1871.]

TRYON, George W., Jr. 1872a. Noies on Dr. James Lewis’ paper, “On the shells of the Holston River” Awm. [
Corichol,, 7(2) 86-88.

TRYON, George W, Jr. 1872b. Monograph of the frésh-waier univalve Mollusca of the United States [Review.]
Am, J Conchol., 7(3). 202.

TRYON, George W,, Ji. 1873a. [Land and fluviatile Mollusca from Utah.] Proe. Acad. nat. Sci. Philg., 25: 285-

: 286.

TRYON, George W., Jr. 1873b. Land and fresh-water shells of North America. Part IV, Strepomatidae (American
meélanians), Smithson, misc. Collect., 16(1): iy, 1-435.

TRYON, George W., Jr. 1888. Monograph of the families Neritidae, Neritopsidae, Adeorbiidae, Cyclostrematidae,
and Liotiidae. Manual of conchology, structural and syvstematic. Vol. 10: 1-160, pls. 1-36. Conchol. Sect.,
Acad. nat. Sci. Phila., Philadelphia.

TURNER, Hugh M. 1978. Hebetancylus excentricus {(Morelet) (Pulmonata: Ancylidae) in Louisiana and a report of
septum formation. Nawutilus, 92(2): 83-83.

TURNER, HW. 1883. Mollusca. fi: South Caroling; resources and population, institiition and indusitries. South
Carolifia State Board of Agriculture. Walker, Evans and Cogswell, Charleston. Pp. 298-304.

TURNER, Ruth D. 1946. John Gould Anthony, with a bibliography and catalogue of his spemes Oce. Pap, Moll.,
1(8): 81-108,

TURNER Ruth D, & CLENCH, William J. 1974. A new blind Physa from Wyonting with niotes on its adaptation
to the cave environment. Nautzlus 88(3): 80-85.

TUTHILL, Sarimuel J, 1962. A checklist of North Dakota Pleistocene and Recent Mallusca, Srerkizna, (8): 12-18.

TUTHILL, Samuel J. 1963. Correctioiis and additions to the checklist of North Dakota Pleistocene arid Recent Mol-
lusca. Sterkiana, (10): 29-30,

TUTHILL, Samuel J,, CLAYTON, Lee & LAIRD, Wilson M. 1964, A cotiparison of a fossil Pleistocene molluscan
fauna from North Dakota with a Recent molluscan fatina from Minnesota. 4m. midl Nat., 71(2): 344 -362,

VAIL, Virginia A. 1977, Comparative reproductive anatomy of 3 viviparid gastropods. Malacologia, 16(2): 519-
540.

VAIL, Virginia A. 1978a, Observations on brood production in three viviparid gastropods, Bufl, Am. malacol.
Union Ine. 1977, (44): 90.

VAIL, Virginia A. 1978b, Seasonal reproductive patterns in 3 viviparid gastropods, Malacologia, 17(1): 73-97.

VAIL, Virginiia A. 1979a, Campelomy partheniom (Gastropoda: Viviparidae), a riew species from north Flonda
Malacol, Rev., 12(1/2): 83-86.

VAIL, Virginia A. 1979b. A preliminary revision of Florida Lioplax (Gastropoda: Viviparidae), with 4 description
of Lioplax talguinensis sp. tiov. Malacol, Rev,, 12(1/2): 87-88.

VAIL, Vitginia A. 1979¢, The speciés problem in Campeloma (Gastropoda Viviparidge). Bull, Am. imalacel. Union
Tne. 1979, (46): 67,

VAILLANCOURT, Guy & COUTURE, Richard. 1975. Effets des variations de la ternpérature de I'eau sur quelques
espéces de Physidae, Lymnaeidae, Planorbidae et Hydrobiidae (Gastropoda). Sterkigna, (57): 18-32,

260




VAILLANCOURT, Guy & CQUTURE, Richard. 1977. Recolonization of Bithynia tentaculatq (Linnacus) (Maol-
lusca, Gastropoda, Prosobranchia) in the zone affected by heated water overflows from the Gentilly nuciear
plant, Quebec, Caniada. Sterkiana, (65/66): 7-10.

VAILLANCOURT, Guy & DINGEMANN, M, 1972, Liste des gastéropodes du fleuve Saint-Laurent, région de
Gentilly, Sterkiana, (48): 17-29,

VANATTA, E.G. 1895. Notes on the smaller American planorbes, Nautilus, 9(5): 52.55.

VANATTA, E.G. 1896. The geographic distribution of Planorbis umbilicatelius. Nautilus, 9(10): 117,

VANATTA, E.G. 1899. [Planorbis opercularis var. oregonensis Van. preoccupied, renamed multilineatus.} Nauti-
us, 13(4): 48,

VANATTA, E.G. 1902. Planorbis parvus walkeri n. var. Nautilus, 16(5): 58.

VANATTA, E.G. 1903, Notes on some shells from North Carolina, Neutilus, 16(9): 106,

VANATTA, E.G. 1911. Planorbis bicarinatus and Fleurodonte anigulatd, Nautilus, 24(12): 136-138.

VANATTA, E.G. 1912a. Viviparus contectoides in Philadelphia. Nawrilus, 26(7): 84.

VANATTA, E.G. 1912b. Cincitnatia in the Delawire drainagé. Nauitifus, 26(8): $6.

VANATTA, E,G. 1915a. Two new varicties of Valvara, Nautilus, 28(9): 104-105.

VANATTA, E.G. 1915b. Lymnaea (Pseudosuccinea) columella Say in Oregon. Nautilus, 29(5): 60.

VANATTA, E.G. 1925, Newfoundland shells. Nautilus;, 38(3): 92-93,

VANATTA,E.G. 1926. Texas land and freshwater shells. Naufilus, 40(1): 16-17.

VANATTA, E.G. 1927, Land and fresh-water shiells from Newfoundland, Nautilus, 40(3): 112-114. _

VANATTA, E.G. 1928, Shells from Live Oak Co., Texas, collected by Dr. Julia Gardner. Nautilus, 42(2): 66.

VANATTA, E.G. 1934. Lyogyrus vanhyningi, new species, pl. 13, fig. 9. Naurilus, 47(4): 149.

VANATTA, E.G. 1935, Lioplax pilsbryi choctawhatchensis, n. subsp. Nautilus, 49(2): 66-67.

VAN CLEAVE, Harley J. 1932. Studies on snails of the genus Plewrocera. 1. The eggs and egg laying habits. Nauti-
fus, 46(1): 29-34,

VAN CLEAVE, Harley J. 1933. Studies on snails of the genus Pleurocera. 11, The young of P actta. Nautilus,
47(2): 48.49.

VAN CLEAVE, Harley J, 1936. Reversal of symmetry in Campeloma rufum, a fresh-water snail. 4Am. Nat., 70: 567-
573,

VAN CLEAVE, Harley J. & ALTRINGER, Dorothy A. 1937. Studies on the life cycle of Campeloma rufum, a
fresh-water snail. 4m. Nat., 71: 167-184,

VAN CLEAVE, Harley J. & CHAMBERS, Ray. 1935. Studies on the life history of a snail of the genus Lioplax.
Am. midl. Nat., 16(6): 913-920.

VAN CLEAVE, Harley 1. & LEDERER, Ludwig G. 1932. Studies on the life cycle of the snail Viviparus conrec-
toides. J, Morphol., 53: 499-522.

VAN CLEAVE, Harley J. & RICHEY, Emily McDavid. 1936. Studies on the radula in snails of the genus Viviparus.
Trans. Am. microse. Soc., 60(2): 223-229.

VAN DER SCHALIE, Henry, ]940 Aéstivation of Lymieq lanceata (Gould). Nautilus, 53(4): 134.135,

VAN DER SCHALIE, Henry. 1953, The ecology and distribution of Lymundea (Bulimnea) megdsoma in Michigan.
Arinu. Rep. Am. malacol. Union 1952, (19): 14. [Reprinted in Sterkigna, 1963, (9): 31.]

VAN DER SCHALIE, Henry. 1964. Notes on the sex of Campeloma. Annu. Rep. Am, malgeol. Union 1964, (31):
24.25,

VAN DER SCHALIE, Henry.' 1965. Cbservations on the sek of Campeloma (Gastropoda: Viviparidae), Océ. Pap,
Mus. Zool, Univ, Mick., (641): 1-15.

VAN DER SCHALIE, Henry, 1973. The mollusks of the Duck River drainage in céntral Tennessee. Sterkidna, (52):
45.55,

VAN DER SCHALIE, Henry & BERRY, Elmer G. 1973, The role of temperature in the ecology and distribution of
the snail, Lymnaea stagnalis. Malacologia, 14(1/2): 348,

VAN DER SCHALIE, Henry & DUNDEE, Dee Saunders. 1955. The distributio, ecology and life histery of Pemati-
opsis cincinnatiensis (Lea), an amphibious operculate snail, Trans. Am, microse. Soe., 74(2): 119-133.

VAN DER SCHALIE, Henry & DUNDEE, Dee Saunders. 1956a, The morphology of Pomatiopsis cincinngtiensis
(Lea), an amphibious prosobranch snail, Oce. Pap, Mus. Zool, Univ, Mich., (579); 1-17, pls. 17,

VAN DER SCHALIE, Henry & DUNDEE, Dee Saunders. 1956b. Studies on Pomatiopsis shells in Michigan. Annu.
Rep. Am. malacol. Union 1956, (23} 22. ‘ _

VAN DER SCHALIE, Henry & DUNDEE, Dee Saunders. 1959a, The egglaying habits of Pomatiopsis lapidaria and
P, cincinnatiensis; probléms relating to the culture of schistosome intermediate hosts, Aniu, Rep. A, thalg-
col. Union 1958, (25} 19-20,

VAN DER SCHALIE, Heriry & DUNDEE, Dee Saunders. 1959b. Transect distribution of eggs of Pomatiopsis

261




lapldaria Say, an ampliibious prosobranch snail. Trans. Am. microsc. Soc., 78(4}: 409:420.

VAN DER SCHALIE, Henry & GETZ, Lowell L. 1961. Comiparisons of adult and young Pomatiopsis ciricinnatien-
sis (Lea) in respect to moisture requirements, Trans. Am. microse. Soe., 80(2): 211-220.

VAN DER SCHALIE, Henry & GETZ, Lowell L. 1962a. Reproductive isolation in the snails, Porarinpsis lapidaria
and P ciicinnatiensis, Am. midl. Nat., 68(1): 189.191,

VAN DER SCHALIE, Henry & GETZ, Lowell L. 1962b. Distribution and natural hlstory of the snail Pomatiopsis
eincinnatiensis (Léa), Am. midl. Nat., 68(1): 203-231, :

VAN DER SCHALIE, Henry & GETZ, Lowell L. 1962c. Morphology and development of the sex organs in the
snail Pomatiopsis cincinnatiensis (Lea}. Trans, Am. microse. Soe., 81(4): 332-340.

VAN DER SCHALIE, Henry, GETZ, Lowell L. & DAZO, Bonifacio C.

1962. Hybrids between American Pomati-

opsis and Oriental Oncomelania snails. Am. J. trop. Med. Hyg., 11(3): 418-420.

VAN DER SCHALIE, Henry & WALTER, Harold J.

1957. The egg-laying habits of Pomatiopsis cincinnatiensis

(Lea), Trans, Am. microsc. Soc., 76(4): 404-422.
VAN HYNING, T. 1904. A molluscan stampede. Nautilus, 18(3): 31-32.

WALKER, Bryant.
WALKER, Bryant.
WALKER, Bryant,

1879. Catalogue of the shell-bearing Mollusca of Michigan. J. Conchol., 2: 325-337.
1886. Conchological work in Michigan. Coflect, Sci. Mon., 1(1): 1-7.
1888. On the re-discovery of Planorbis multivalvis Case, and Planorbis truncatus Miles. J Con-

chol., 5: 330-331.

WALKER, Bryant.

1892-93, The shell bearing Mollusca of Michigan. Nautilus, 6(2): 13-19 (1892); 6(3): 31-35,

pl. 1 (1892); 6(4): 42-47 (1892); 6(6): 63-67 (1892); 6(12): 135.141 (1893).

WALKER, Bryant.
WALKER, Bryant,

1894. Shells of the Saginaw Valley, Michigan. Nautilus, 7(11): 125-129.
1895a. A review of our present knowledge of the moltuscan fauna of Michigan. Printed for the

authior, Detroit. Pp. 1-27. [Reprinted in Sterkiana, 1965, (17): 10-25.]

WALKER, Bryant.
WALKER, Bryant,

mer of 1894,

WALKER, Bryant.
WALKER, Bryant.
WALKER, Bryant.
WALKER, Bryant.
WALKER, Bryant.

1895b. A month with the Michigan Fish Commission. Nautilus, 9(1): 2-6. :

1896. Report upon the Mollusca collected in the vicinity of Charlevoix, Michigan, in the sum-
Bull. Mich. Fish Comm., 6: 96-99.

1897. Planorbis nautileus L. in Ameérica. Nautilus, 10(10): 117, 7

1898. Mollusca contemporaneous with the mastodon. Nautilus, 11(11): 121-122,

1900a. Changes with growth of Lithasia obovata (Say}. Nautilus, 13(9): 97-98.

1900b. The genuine Planorhkis corpulentus, Say. Naudilus, 13{12): 133-138,pl. 3.

1900¢. The origin and distrdbution of the land and freshwater Mollusca of North America. First

" Rep. Mich. Acad. S¢i., 1894-1899, pp. 43-61.

WALKER, Bryant.
WALKER, Bryant.
WALKER, Bryant.
WALKER, Bryant,
WALKER, Bryant.
WALKER, Bryant.
WALKER, Bryant;

WALKER, Bryant.
16(3): 33-36.

WALKER, Bryant.
WALKER, Bryant.
WALKER, Bryant,
WALKER, Bryant.
WALKER, Bryant.
WALKER, Bryant.

WALKER, Bryant.

1954-1961.
WALKER, Bryant,
WALKER, Bryant.
WALKER, Bryant.

3.
WALKER, Bryant.
WALKER, Bryant.

WALKER, Bryant.

19004d. Note on the habits of Limnaea mighelsi W.G. Binn, Nautilus, 14(1%: 8.9,
1900e. Supplemental note on Planorbis corpulentus Say. Nautilus, 14(3): 33-34.
1901a. Neéw varieties of Physa ancillaria Say. Nautilus, 14(9): 97-99,
1901b. A new Amnicola, Naurilus, 14(10): 113-114, _
1901c. The synonymy of Bythinella obrusa Lea, Nautius, 15(3): 30-32.
1902a. A revision of the carinate valvatas of the United States, Nauzilus, 15(11): 121-125,
1902b. Notes on the mayl fauna. Rep. Mick. geol Surv. 1901, p, 137,
1902¢. The Mollusca of the Chicago area: Part II., The Gasteropoda, [Rewew] Nauttlus

1902d. Surface sculpture in Ancylus. Noutifus, 16(8): 85-88,

1903a. On the specific validity of Campeloma milesii 1éa. Nantilus, 16(11): 121-124, pl 5
1903b. Notés on éastern American anicyl. Nautiliss, 17(2): 13419, 17(3): 25-31, pls. 1, 2.
1903e¢. Appenchx on the shells of marls. Geol. Surv. Mich., 8(3): 97-102.

1904a. New species of Somiaiogyrus. Nautilus, 17(12): 133-142, pl. 5,

1904b, Notes on eastern American aficyli. II. Newtilus, 18(2): 16 17: 18(3): 25-30,p1s. 1, 2.
1904¢. Hints on collectitig land and fresh water Mollusca J appl. Microse. lab. Methods 3

1904d, Notes on eastern Ametican ancyli. II, Naurilus, 18(7); 75-83, pls. 5, 6,
1905a. Uist of shells from northiwestern Florida, Naurilus, 18(12): 133-136, pl 9,figs. 1-3,6,7:
1905b. Recent progress in Michigan conchology with b1b110graphy Bull, Mich. Acad. Sci., 2(2)

1906a. New and little known species of Amnicolidae. Nautitus, 19(9): 97-100, 114-117, pl, 5.
1906k, Notes on Valvata, Narititus, 20(3): 25-32, pL. 1.
1907a. Molluséa of the southwesietn states, II. By H.A. Pilsbry and 1.H, Fernss Pro¢. Acad.

nat. Science, Philadelphid, 1906, pp. 123-175. [Revww} Nautilus, 20(9) 106:108,

262




WALKER, Bryant. 1907b. A new species of Segmenting, Nautilus, 20(11); 122-124, pl. 7.

WALKER, Bryant. 1907¢. Notes on Gundlachia. 1. Nautilus, 21(2): 14-17, pl. 4.

WALKER, Bryant. 1907d. Notes on Planorbis — 1. Nautilus, 21(6): 61-64, pl. 8.

WALKER, Bryant. 1907¢. Marl shells from Cobalt. Qftawa Nat., 21(9): 180.

WALKER, Bryant. 1908a. Powmatiopsis robusta n. sp. Nautilus, 21(9): 97.

WALKER, Bryant. 1908b. On certain immature anculosae. Ngwiilus, 21(10): 110-117, pl. 10,

WALKER, Bryant, 1908c. New species of Aticylidae, Nausifus, 21(11): 126-129, pl. 9, figs. 1-4, 17, 18.

WALKER, Bryant. 1908d. New species of Ancylidae. Nautilus, 21(12): 138-140, pl. 9, figs. 5-16.

WALKER, Bryant, 1908¢.. New Michigan lymniaeas, Nayfilus, 22(1): 4-9, pls. 1, 2; 22(2): 16-19,

WALKER, Bryant. 1908f. Lymunaea umbilicata C.B. Adams in Canada. Oftawa Nat., 22(5): 89.91.

WALKER, Bryant. 1909a. On the use of certain preoccupied nanies for European Mollusca. J Conchol., 12(9):
238-240. .

WALKER, Bryant. 1909b. Annotated list of the Mollusca of Isle Royale, Michigan, /n: Adams, Charles C. (Ed.),
An ecological survey of Isle Royale, Lake Superior. xiv, 468 pp. [pp. 281-298, figs. 61-63]. Rep. Board geol.
Surv. 1908. :

WALKER, Bryant. 1909¢. New Amnicolidae from Alabara. Naietilus, 22(9): 85-90, pl. 6.

WALKER, Bryant. 1909d. Planorbis bicarinatus. Nautilus, 22(11): 122,

WALKER, Bryant. 190%e. Notes on Planorbis I1: P. bicarinatus. Nautilus, 23(1): 1-10, pls. 1,2; 23(2): 21-32, pl.
3.

WALKER, Bryant, 1910. A new species for the United States fauna. Newtilus, 24(1): 11.

WALKER, Bryant. 1911a. The conchological survey of Michigan. Thirteenth Rep. Mich, Acad. Sci.,, 1911, pp. 116-
120.

WALKER, Bryant. 1911b. A check-list of Michigan Mollusca. Thirteenth Rep. Mich. Acad. Sci., 1911, pp. 121-129.

WALKER, Bryant. 1915a. Results of the Mershon Expedition to the Charity Islands, Lake Huron Occ Pap. Mus.
Zool, Univ. Mich., (7): 1-7.

WALKER, Bryant, 1915b On Paluding coarctata and incrassata Lea, Nautilus, 28(11): 121-127, pl. 5.

WALKER, Bryant, 1915¢c. Apical characters in Somatogyrus with descriptions of three new species. Nautilus,
29(4): 37-41; 29(5): 49-53, figs. 1-4.

WALKER, Bryant. 1915d. A list of shells collected in Arizona, New Mexico, Texas and Oklalioma by Di. E.C. Case.
Occ, Pap. Mus. Zool. Univ. Mich,, (15): 1-11,

WALKER, Bryant. 1916. The Mollusca collected in northeastern Nevada by the Walker-Newcomb expedition of
the University of Michigan. Oce. Pap. Mus. Zool. Univ. Mich., (29): 1-8, fig. 1.

WALKER, Bryant. 1917a. The type of Pleurocera Rafinesque. Oce. Pap. Mus. Zool, Univ. Mich., (38): 1-10.

WALKER, Bryant. 1917b. A revision of the classification of the North American patelliform Ancyhdac with de-
scriptions of new species, Nautilus, 31(1): 1-10, pls. 1-3.

WALKER, Bryant. 1917¢. A sinistral Ampuliaria. Aaunlus 31(1): 35-36.

WALKER, Bryant, 1917d. A list of shelis from ihe east coast of Florida. Nautilus, 31(2): 53-57.

WALKER, Bryant, 1918a. The Mollusca. fn: Ward, Henry Baldwin & Whipple, Géorge Chandler, Fresh-water biol-
ogy. John Wiley and Sons, New York. 1111 pp. [pp. 957-1020].

WALKER, Bryant, 1918b. A synopsis of the classification of the fresh-water Mollusea of North America, north of
Mexico, and a catalogue of the inore recently described species, with notes. Misc, Pub. Mus. Zool. Univ. Mich.,
(6): 1-213.

WALKER, Bryant., 1920, A new fresh-water moltusk from Indiana, Proe, U.S. natl, Mus., 57: 525.

WALKER, Bryant. 1920-21. Ancylus obscuriis Haldeman and species referred to it.  Neutilies, 33(3); 99:103
(1920); 34(3): 7376, pl. 3 (1921).

WALKER, Bryant. 1921a, The life of the Pleistocene or glacial period by Frank Collins Baker. [Reviéw.] Ecology,
2(1): 73-75. ‘

WALKER, Bryant. 1921b, Hyperstrophy in the Ancylidae. Twenty-second Rep. Mich. Acad. Sei., 1920, pp. 123«
124, :

WAILKER, Bryant, 1922, A lst of shells from Goderich, Ontario. Can, Field:Nat., 36: 132133,

WALKER Bryant. 1923a. Bourguignat's American species of Ancylus, Nautilus, 37(1) 7-16, pls, 1-3.

WALKER, Bryant. 1923b. The molluscan fauiid of the Big Vermillion River, llinois by Frank Collins Baker. [Re-
Wew] Eeology, 4(3): 317, '

WALKER, Bryant. 1925a. New species of fresh-water operculaies. Naurilus, 39(1): 5-8, pl. 1. _

WALKER Bryant. 1925b, New species of North American Ancylidae and Lancidag. Oce, Pap. Mus. Zool, Unin
Mich., (165): 1-7, pls. 1.3.

WALKER, Bryant 1929a. Planorbis triuncatus Mighels in New York. Nautilus, 42(3): 104,

263




WALKER, Bryant, 1929b. Gyrauliss vermicularis hendersoni n.v. Nautilus, 42(3): 104-105.

WALKER, Bryant & LANE, A.C. 1900. Recent shells {of the manl). Rep. gedl. Suiv. Mick., 1{2): 247-252.

WALKER, Bryant & PILSBRY, Henry A. 1902. The Mollusca of the Mt. Miichell region, North Carolina. Proc,
Acad. nat. Sci. Phila., 54:413-4432, pls. 24, 25.

WALKER, Bryant & RUTHVEN, A.G. 1906. Annotated list of the niolluscs of the Porcupine Mountains and Isle
Royale, Michigan, Ir: Adams, Charles C. (Ed.), Ant ecological survey in northern Michigan, Rep. State Roard
geol, Surv. Mich, 1905, 638 pp. [pp. 93-99].

"WALL, Robert C. 1977. Seasonal riovements of the pond snail, Lymnaga catescopium, ifi a northeém lake. Nautilus,
91(2): 47-51.

WALTER, Harold J. 1959. The morphology of Lymnaea emarginata serrdta Haldeman with remarks on the syste-
maticé of lymnaeids, Annu. Rep. Am, malacol, Union 1958, (25): 16-17.

WALTER, Harold J. 1968a. Evolution, taxonomic tevolution, and zoogeéography of the Lymnaeidae. Annit. Rep.
Am, matacol. Union 1968, (35). 18-20,

WALTER, Harold J. 1968b. Comments on the paper by J. Burch aind G. Linidsay. Annie. Rep. Am. malacol. Union
1968, (35): 23-25.

WALTER, Harold J. 1969, Nustrated biomcrphology of the “angulata” lake form of the basommatophoran snail
Lymngea catascopium Say. Malacol, Rev,, 2(1): 1-102,

WALTER, Harcld J. 1970, Amphigyra, miniplanorbs and microsculpture in Planorbidae systematics. Annu, Rep,
Am. malacol, Union 1970, (37): 47-51.

WALTER, Haroid J. 1972. Some occurrences and assemblages of aguatic Ohio Mollusca. Bull. Am. malacol. Union
Inc. 1971, (38): 40-41. ‘
WALTER, Hatold J. & BURCH, John B. 1957. Key to the genera of freshwater gastropods (snails and limpets)

occurring in Michigan. Mus. Zool, Univ. Mich. Cire., (3): 1-8.

WASHRBURN, Robert G. 1957, Vivipgius contectoides in Wisconsin., Nautilus, 71(2): iii.

WEATHERBURN, Maryl. 1964. Radulae of Ottawa River snails. Annu. Rep. Am. malacol. Union 1964, (31): 13.

WENZ, W. 1938-44. Gastropoda, Prosobranchia, In: Schindewolf, Otto H., Handbuch der Paliozoologie. Bd. 6,
Teil 1, vii, 1639 pp. Borntraeger, Berlin.

WESTERLUND, Carl Agardh. 1883. Malakologische Miscellen 11. Nachrichtenbl. dtsch. Malakozool, Ges., 15(11/12):
164-174.

WETHERBY, A.G. 1876. Remarks on the variation in form of the family Strepomatidae, with descriptions of new
species. Proc. Cincinnati Soc, nat, Hist. 1875, (1): 1-12 [reprint pagination], 1 pl.

WETHERBY, A.G. 1877. Review of the genus Tulotoma, with remarks on the geographic distribution of the North
American Viviparidae. @. J Conchol,, 1: 207-215.

WETHERBY, A.G. 1879. Notes on some néw or little known North Ameérican Limnaeidae. J Cincinnati Soc. nat,
Hist., 2:93-100.

WEYRAUCH, Wolfgang K. 1964. Nomenklatorische Bemerkungen. Arch. Molluskenkd., 93(3/4): 169.

WHEELER, H.E. 1937-38. Notes on “American conchology” by Thomas Say, with special reference to the seventh
part edited by T.A. Conrad. Nautilus, 51(2); 43-50 (1937); 51(3): 91-97 (1938).

WHITEAVES, Joseph Frederick. 1862. On the land 4nd fresh water Mollusca of lower Canada, with thoughts on
the general geographical distribution of animals and plants throughout Canada. Can. Nat. Geol,, 6: 452-459.
[Reprinted in Sterkiang, 1963, (10): 23-27.) :

WHITEAVES, Joseph Frederick. 18634, Trans-Atlantic sketches, - No. 1. On the Little Miami River, Waynesville,
Warren County, Ohio. Zoologist, 1863(Feb.): 8119-8124. [Reprinted in Sterkiona, 1964, (14): 45-48.]
WHITEAVES, Joseph Frederick, 1863b, On the land and fresh-water Mollusca of loweér Canada. Can. Nat. Geol,

8: 98-113, [Reprinted in Sterkigna, 1963, (10): 41-49.]
- WHITEAVES, Joseph Frederick. 1905. Description of 4 new species of Goniobasis, {from British Columbia. Nauti-
Jis, 19(6) 61-62, pl. 2, figs. 11, 12,

WHITTAKER, E.J. 1919, Noies on variation in Plantorbis campanitlatus Say, from Blue Sea Lake, Quebes. Nautifus,
32(4): 127-134,

WHITTEMORE, T.J. 1854. [Note acconipanying James Lewis’ comniunication on Lyrimnaea catascopium.] Proe.
Boston Soc. vat. Hist., 5: 29.

WINKLEY, Henry W. 1908, Paludestrifia salsa, Pilsbry. Nautilus, 22(6): 53.

WINSLOW, Mina L. 1918, Pleuroberma clava (Lam.) and Planorbis dilatatus bucharnensis (I.ea) in Michigan, Oge,
Pap, Mus. Zool. Univ, Mich,, (31, 1-6, pl. 1.

WINSLOW, Mina L. 1921. Mollusca of North Dakota. Oce, Pap. Mus. Zool. Univ. Mich., (98): 1-18:

WINSLOW, Mina L. 1923, Two new freshwater snails from Michigan. Oce, Pap, Mus, Zool Univ. Mich,, (145): 1- 4

ph 1.

264




WINSLOW, Mina L. 1926a. The varieties of Planorbis campanulatis Say. Oce. Pap.‘Mus. Zool, Univ. Mich., (1803:
1.9, pls. 1,2, '

WINSLOW, Mina L. 1926b. A revised check list of Michigan Moliusca, Oce. Pap. Mus. Zool. Univ. Mich., (181): 1-
28.

WINSTON, Charles P. 1933. The eggs of Gowniobasis virginica and Anculosa carinata. J Wash. Aead. Sci., 23: 34-36.

WOLF, John. 1869. Descriptions of three new species of shells. Am. J Conchol., 5(4): 198, pl. 17, figs. 1 3.

WOOD, Williard M. 1892. Paludina japonica Mart, for sale in the San F'rancisco Chinese markets. Nautilus, 5(10):

114-115.

WOODARD, T.M. 1934, Anatomy of thé repioductive system of Goniobasis laqueatd (Say). J. Tenn Acad. Sci., 9:
243.259.

WURTZ, Charles B, 1955, Fresh-water mollusks and stream pollution. 4rnaw, Rep. Am. malacol Union 1955, (22):
20 21,

WURTZ, Charlés B. 1958, Dr. Pilsbry and fresh-water Mollusca. Nautilies, 71(3): 84-87. _
ZILCH, A. 1959-60. Gastropodd, Euthyheura. fn! Schindewolf, Otto H., Handbuch der Paliozoologie. Bd. 6, Teil
2, %ii, 834 pp. Bomtraeget, Berlin,

ADDENDA

ADAMS, Henry & ADAMS, Arthur. 1853.58. The generd of Recent Mollusca; arranged according to their organi-
zation. 3 vols. John Van Voorst, London. [1: 1-256 (1853); 1: 257-484 (1854a); 2:1-92 (1854b}; 2: 93-
284 (1855); 2:7285-412 (1856); 2:413-540 (1857); 2: 541-661 (18584); 3: 138 pls. (1858b).]

- BARBOSA, Frederico S., HUBENDICK, Bengt, MALEK, Emile T. A. & WRIGHT, C.A. 1961. The genetic naimes
Australorbis, Biowiphalaria, Platytaphius, Taphius and Tropicorbis (Mollusca, Planorbidae). Ann. Mag. nat.

Hist., ser. 13, 4: 371-375.
BARTSCH, Paul. 1908. Notes on the fresh-water mollusk Planorbis magnificus and descriptions of two new forms
of the same genus from the southern states. Proc. U.S. natl Mus,, 33: 697-700, pl. 57.
BRANSON, Branley A. & BEASLEY, Clark W, 1967. Coiling abnormality in Physa anatina. Nautilus, 80(4): 144,
CALL, R. Ellsworth. 1883a. Contributions to a knowledge of the fresh-water Mollusca of Kanisas. II. Fresh-water
univalves. Bull. Washburri Coll, Lab. nat, Hist,, 1(2): 51-54.
CALL, R, Ellsworth. 1885b. Contributions to a knowledge of the fresh-water Mollusca of Kansas. 1V. Bull. Wash-
burn Coll. Lab. nat. Hist., 1(4); 115-124.
CALL, R, Ellsworth, 1886d, Fifth contribution to a knowledge of the fresh-water Mollusca of Kansas. Bull, Wash-
burnn Coll, Lab. nat, Hist., 1{4): 177-184, _ _ _
CALL, R. Ellsworth. 1887. Sixth contribution to a knowledge of the fresh-watér Mollusca of Kansas. Bull, Wash-
burn Coll, Lab, nat. Hist., 2(8): 11-24.
CHAMBERS, Steven M, 1980 Genetic divergence between populations of Gomobaszs (Pleurocendae) occupying
different drairiage systems. Malacologia, 20(1): 63-81.
. CLENCH, William J, 1929, Freshwater shells of New England. Buil. Baston Soc, nat. Hist., (52): 3-8.
CLENCH, William ). 1966. Pomacea bridgesi (Reeve) in Florida. Nautilus, 79(3): 105.
DILLON, Robert T., Jr, 1980. The Goniobasis of southern Virginia and northwestern North Carolind: genetic and
sheII morphometnc relationships. Malacologia, 20(1); 83-98.
EYERDAM, Walter J. 1968. Fresh-water mollusks eaten by trout and other fish. Naunlus, 81(3): 103-104,
HARN, E. H 1891, Western Penmnsylvania shells. Nautilus, 4(12): 136-137.
IMLAY Marc J. 1968. Resistance of fresh-water operculate snails to desiccation. Nautilus, 81(4); 138-140,
JACKIEWICZ, Maria, 1959. Badania nad zmiennascia i stanowiskiem systématycizaym. Prace Komisji Biol., Pozn.
Tow. Przyj, Nauk, 19(3): 1-86, pls. 15-25. u _
JEFFREYS, John Gwyn. 1830, A synopsis of the iéstaceous pneumonobranchous Mollusca of Great Britain,
Trans. Linn. Soc. Lond,; 16: 323-392,

JEFFREYS, John Gwyn, 1862 British conchology Or gi gecount of the Mollusca which now inhabit the Brifish
Isles and the surrounding seas, Vol. 1, i-cxiv, 1-341, pls, 1-8. John Van Voorst, London. -

LA ROCQUE, Auréle, 1966, Pleistocene Mollusca of Ohiq, Div. geol. Surv, Dept. nat, Res. State of Ohio Bull.,
62(1): i, 1-111,

METCALF, Artie L, 1967. Late Quaterriary mollusks of the Rio Grande Valley, Caballo Dam, New Mexico to El
Pase, Texas, Sci.Set.,no. 1,62 pp. Texas Western Press, Fl Paso.

RHOADS, Samuel N, 1899 Annotated list of land and fresh-watet shells recently collected in the v:cmlty of Miami,
Flonda Nautilus, 13(4); 43-48,

265




STAROBOGATQV, Y.I. & STRELETSKAJA, E.A. 1967. Composition and zoogeographical characteristics of the

freshwater malacofauna of eastéern Siberia and the northern Far East. fn: Mollusks and their role in biocenoses

i and composition of faunas. [In Russian.} Akad. Nauk Soyuza Sov. sots. Resp., Trudy zool, Insi., 42: 221-
! 268.




INDEX TO SCIENTIFIC NAMES

Acella, 5,48,146, 147, 148
haldemard, 48, 146, 147, 148
Acmaeida¢, 12
Acroloxidae, 4, 48, 66, 146, 147, 188
Acroloxoidea, 4, 66
Acroloxus, 4, 48, 146, 147,210
coloradensis, 48, 146,147
lacustris, 147
Acroluxus, 210
Acrorbini, 200
Acrorbis, 200
petricola, 200
dcuta acutg, Klimia, 32
dcuta acuta, Pleyrocera, 45, 142
acuta clovula, Elimia, 32
acuta, Costatella, 55, 165
acuta, Elimia, 32
acuta, Elimia acuta, 32
acitg hinkleyi, Pleyrocera, 45
actita lewisi, Pleurocera, 45, 142
acuta, Physells, 55, 165
acuta, Pleurocera, 45, 197
acuta, Pleurocera acuta, 45, 142
acutifilosa acutifilosa, Calibasis, 41
acutifilosa acutifilosa, Juga, 41
acutifilosa, Calibasis, 135
acutifilosa, Calibasis acutifilosa, 41
acutifilosa, Juga, 135
acutifilosa, Juga acutifilosa, 41
acutifilosa pittensis, Calibasis, 41
acutifilosa pittensis, Juga, 41
acutifilosa siskivouensis, Calibasfs; 41
acutifilosg siskivouensis, Jugn, 41
acutocarinata, Elimia; 130
acutocavinata, Melania, 197
aequicostaris, Hyalopivrgus, 20, 82, 85, 87, 98
aeruginosuni, Antiflorbis, 58,171,178
aeruginosum, Drepanotrema, 58,171,178
agarhecta, Matstonia, 27, 101, 102, 103
alabamense, Pleurocera canaliculatiom, 46, 142
alabamensis, Amphigyra, 62,171,186, 203
alabamensis, Elimia, 36, 127, 211
alabarnensis, Goniobasis, 211
alabamensis, Gyrotomy, 133,197
alabaniensis, Melania, 211
alabamensis, Menetus, 207
alabamensis, Micromenetus, 202

alba, Physella gvring, 54, 162
albarnyensis, Elimia boykiniara, 32
alberta, Bakerilymnaea, 49, 152,205
albeérta, Fossarig, 49, 152, 205
alberta, Galba, 205
albofilata, Physelia gyring aurea, 54, 162
alcoviensis, Somatogyrus, 23
aldrichi ald¥ichi, Amnicola, 28, 109
aldrichi, Amnicold, 196
aldrichi, Amnicola aldrichi, 28, 109
aldrichi antroécétes, Amnicole, 28
aldrichi insolita, Amviicola, 29
aldrichi, Somatogyrus, 93
Alleghenya, 210
alpencusis, Stagnicola, 155
alta, Lanx, 53,153
altilis, Gillia, 23, 88,99
alveare, Pleitrocera, 45, 142, 143
Amarulg, 210
Amblostoma, 210
eburnea, 210
Ambloxis, 210
eburnea, 210
Ambloxus, 210
Ameria, 206,210
ammon, Helisoma, 205, 207
amma#, Pierosoma, 59,176, 182, 205, 207
amnon, Planorbella, 59, 176, 182, 203, 207
Amnicola, 4,28-30, 86, 108, 109, 111-115, 195, 196,
203,204
aldrichi, 196
alid¥icki aldrichi, 28, 109
aldrichi antroécetes, 28
aldrichi insolita, 29
bakerigna, 29, 196
browni, 29,113
clarkei, 29, 196
cora, 29, 111
dalli dalli, 79, 108, 113 :
dalli johnsoni, 29, 86, 108, 109, 111
decisd, 29,111, 196
graa; 29,111,113
greggi, 29,112,113
integra, 195
lapidariz, 195
limosg, 108, 111, 112, 195, 196, 203
limasa imosa, 29, 113
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e e

limosd parva, 29

lustrica, 195, 196

missouriensis, 29, 196

pallida, 112

pilsbryi, 29,112,113

porata, 112,195,196

proserping, 29, 196

pupoidea, 30,111,113, 196

retromargo, 30,86, 111,113

rhombostoma, 29, 108, 113

stygia, 29,112

walkeri, 30 111,113,114,196
Amnicolinae, 4, 28, 85,86, 108-114
amnicoloides, Somatogyrus, 23,93
Amphigyrd, 6,62,171, 186, 203

alabamiensis, 62,171, 186, 203
ampla, Elimia, 40, 132, 197
ampla, Leptoxis, 42, 122,135
amplum, Gyrotonia, 133, 197
ampullacea, Physella gyrina, 54, 162
Ampudiaria, 210
Ampuliariidae, 3, 18, 66, 80-82
Ampullarioidea, 3, 65, 83
Ampuilarius, 210
Araplocamus, 210
anating, Costatella virgata, 56, 166
anating, Physella virgata, 56, 166
anceps anceps, Helisoma, 58,174, 178, 201
anceps anticostianum, Helisoma, 201
anceps aroostookense, Helisoma, 201
anceps cahni, Helisomag, 201
anceps, Helisoma, 200- 201
aviceps, Helisoma anceps, 58,174,178, 201
anceps latchfordi, Helisomg, 201
anceps percarinatum, Helisoma, 201
ariceps politum, Helisoma, 201
anceps portagerisis, Helisoma, 301
anceps royalense, Helisoma, 58, 174, 201
anceps rushi, Helisomd, 201
anceps savi, Helisoma, 201
anceps striatum, Helisoma, 201
ariceps unicgringtum, Helisoma, 201
avicillaria, Physella, 53,163, 200

 Anculosa, 198, 204, 210

anthonyi, 198

Fenicuiata, 198

praerosa, 204

subglobosa, 204
Anculotus, 210
Ancylidag, 6, 62,67, 147, 160, 168, 188 189, 191,~

192,208

avicyliformis, Gundlachig, 211
Ancylinag, 6, 62, 189, 191
Ancyleides, 5, 66, 67
Ancylorus, 210
Ancvlus, 188,210, 211,213

havarensis, 211

nuttallii, 213
radiatus, 211
Angitrema, 4,44,45, 123,141, 142, 199, 204
armigera, 44, 141
curta, 44, 141
duttoniana, 45, 141
hubrichti, 45
jayand, 45, 142
lima, 45,123,142
 verrucosa, 45, 142, 199
angitremoldes, Io fluvialis, 132, 198
anguistoma, Helisoma, 201
angulata, Helisoma, 201
angulata, Tulotomd, 77, 194
angulatum, Helisama, 201
annettae, Elimia, 35, 126
annuliferum, Pleurocera, 47, 144, 1453
anthonyt, Anculosa, 198
anthonyi, Athearnia crassq, 44, 140, 198
anthonyi, Eurveaelon, 198
anthonyi, Leptoxis crassa, 44, 140, 198
anticostianum, Helisoma anceps, 201
Antillorbis, 5,57, 58,171,178
aeruginosum, 58,171, 178
Antrobia, 3,21,88,92
culveri, 21, 88,92
antioecetes, Amnicola aldrichi, 28
Antroselates, 3, 19, 83, 89
spiralis, 19, 83, 89
antrosum, Helisoma, 201
Apella, 198, 210
scissura, 198
Aphaostracon, 3,19, 20, 82, 87, §92, 91, 98, 203
asthenes, 19, 87, 89
chalarogyris, 19, 87, 89
hypohyalina, 19, 87, 89
monds, 19, 87, 89
pachynotus, 20, 87, 89
pyenus, 20, 87, 89
rhadinits, 20, 82, 87
theiocrenetus, 20, 87, 91
xynoelictus, 70,87, 91
Aphella, 210
apicina; Stagnicolg, 51
Aplexa; 5, 56, 167, 168, 205
elongdta, 56, 167, 168, 205
elongata tryont, 56, 167
hypraruti, 208
Aplexinae, 5, 56, 167
appressa, Lymriaea stagnalis, 50, 148, 154
arachnoidea arachrioidea, Elimia, 33,116
arachnoidea, Flimia afachnoidea, 33, 116
arachnoided spinells, Elimia, 33,134
Archaéogastropoda, 12
arehimedis, Pyrgulopsis, 27, 109, 110
darctica, Stagnicoly, 51, 156
arcticus, Gyvraulus, 200
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argd, Marstonia, 27, 101-103
ariomys, Costatella hendersoni hendersoni, 55, 164
arlomus, Physella hendersoni Hendersoni, 55, 164
arkansensis, Leptoxis, 43,122,139
arkansensis, Mudalia, 43,122, 139
Armiger, 5, 57,168,177
crista, 57,168,177
armiigera, Angitréema, 44, 141
arinigera arrigera, Pkmorbuia 61,173, 174, 185
armigera, Lithasia, 44, 14]
armigerd, Planorbula armigera, 61,173,174, 185
armigera wheatleyi, Planorbuld, 61,173, 185
Armigerus, 210
aroostookense, Helisoma, 201
aroostookense, Helisoma anceps, 201
Aspidobranchia, 12
asthenes, Aphaostracon, 19, 87, 89
ateting, Flimiq, 38, 128 :
athearni, Elimia, 33
athearni, Physella gyring, 54,162
Athearnia, 4,44, 120, 140, 198, 199
crassa, 120,198,199
crassa anthonyi, 44, 140, 198
crassg crassa, 44, 140
atkaensis, Lymnaea, 50, 148, 154
augusting, Cincinngtia, 105
aurea albofilata, Physellg gyrina, 54, 162
aurca, Physells gyrina, 54, 162
aureus, Somatogyrus, 23,93,99
auriculgria, Radix, 51, 148, 155
Australorbis, 210
bakeri, Valvata tricarinata, 16, 68
bakeriana, Ammicola, 29, 196
Bakerilymnaea, 5,49, 50, 149, 151, 152, 154, 160,
204, 205
alberta, 49,152, 205
bulimoides, 49, 149,151, 152,154, 205
bulimoides perplexa, 160, 205
cockerelli, 49,152, 154, 205
cubensis, 50,149,152, 154, 160
daili, 50, 152, 154, 160, 205
hendersoni, 50, 152, 105
perplexa, 50,152,205
perpalita, 50, 151
soromaensis, 50, 151, 152,154, 205
techella, 50,152,154
varcouverensis, 50, 152
bartschi, Helisoma, 201
basalis, Valvaia tricavinata, 16, 68
bayfieldensis, Physella gyrina, 54,162
bella, Helisoma, 202
bella, Planorbella, 202
bellacrenata, Elimig, 32,125
Bellamyinae, 3,17, 77
bellula, Elimia, 37,129
beritoniensis, Efimia, 34
berendti, Costatella virgata, 56, 166

berendti, Physella virgata, 56, 166

biangulatus, Somatogyrus, 23,94

bicaringrd bicarinata, Valvata, 15,70
bicarinata morph normalis, Valvara, 15,69, 70
bicaringta, Valvaty, 69

bicarinata, Valvata bzc*annam, 15,70
bicarinatum, Helisoma, 201

binneyana, Fontigens, 30, 196

birineyi, Helisoma, 205, 207

binneyi, Pierosonia, 59,205, 2077

_ binneyi, Planorbella, 59,205, 207

binneyi, Pormatiopsis, 31,116,117
binneyi kandolphi, Helisoma, 206
binneyi randolphi, Pierosoma, 206
binneyi igndolphi, Planorbelld, 206
Biomphalaria, 5,13, 58,169,173, 178
- glabrata, 58,173, 178

havanensis, 58,173, 178
Biomphalariini, 5, 58, 178
Birgella, 4,25,97-100

subglobosa, 25,97-100

subglobosa isogona, 25
Bithinia, 210
Bithynia, 3,19,81-83

fentaculata, 81, 83

tentaculata magrialacustiis, 19, 82, 83

tentaculata tentaculata, 19
Bithyniidae, 3, 19, 66, 81, 83
bonnevillensis, Stagnicola, 51, 156
Borysthenia, 67

naticing, 67
bottimeri, Costatella, 55, 165
bottimeri, Paludestring, 31,114
bottivmeri, Physella, 55, 165
boucardi, Physella, 53,153, 159
Bovilling, 310
boykiniand albanyensis, Elimig, 32
boykiniana boykiniana, Elimia, 32,116
boykiniang, Elimia, 32
boykinigna, Elimia boykiniand, 32,116 .
bovkiniana viennaensis, Elimiia, 32, 116
brevis, Elimia, 33,125
brevis, lo fluvialis, 136, 198
brevispira, Costatella iitegra, 56,167
brevispird, Leptoxis; 138
brevispira, Physella integra, 56, 167
brevispirum, Campelorma, 17, 79, 194
brevissimus, Hyalopyrgus, 20,91, 98
bridgesi, Pomacea, 19, 81 o
brogniartianus, Menetus, 59,173, 181, 202
brogniartianus, Micromienetus; 59, 173,181, 202
browni, Amnicola, 29, 113 -
browni, Lyogyrus, 29,113
brumbyi, Pléurocera, 46 145, 199
Bitccinum, 199, 211

glabra, 211

palustre, 199




buchariensis, Menetus, 202
buchanensis, Menetus dilatatus, 202
bitchanensis, Micromenetus, 202
bulbosd, Juga, 41, 135
bulbosa, Orecbasis, 41, 135
Bulimnaea, 210
Bulimyien, 5,48, 146, 149
megasoma, 48, 146, 149
bulimoides, Bakerilymnaea, 49, 149,151, 152, 154,
205
bulimoides, Fossaria, 49, 149, 151,152, 154, 205
bulinioides, Lymnaea, 149, 152
bulimoides perplexa, Bakerilymnaea, 160, 205
bulimoides perplexa, Fossaria, 160, 205
Bulimula, 210
Bulimus, 210
Bulinidaé, 206
Bulinus, 210
bullula, Elimia, 38,128
Bythinella, 31,116, 210
hemphilli, 31,116
Bythinia, 210
caelatura caelatura, Elimia, 38, 130
caelatura, Elimia, 197
caelaturd, Flimia caelatura, 38,130
caelarura excellens, Elimia, 39, 130
caelatura georgiona, Flimia, 39, 130
caelatura infuscata, Elimia, 39, 131
caelatura lecontiana, Elimid, 39
caelgtura luteocella, Elimia, 39, 130
caelatitra stearnsiana, Elimia, 39, 130,131
cahabensis, Clappia, 22, 88
cahawbensis cahawbensis, Elimia, 35,127
cahawbensis, Elimia cahawbensis, 35, 127
cahawbensis fraterna, Elimid, 35
cahawbensis, Rioddcmea, 189
cahni, Helisoma, 201
cahni, Helisoma aniceps, 201
Culibasis, 4,41, 135
acutifilosa, 135
acutifilosa acutifilosa, 41
dcutifilosq pittensis, 41 -
acutifilosa siskivouensis, 41
oecata, 41,135
caltfomzca Ferrissia, 192
californica, Pomatiopsis, 31, 116 117
californiense, Helisoma fenue, 206, 207
. californiensis, Fontelicella, 26, 103
californiensis, Plerasoma tenuis, 206, 207
californiensis, Planiorbella tenuis, 206 207
Calling, 210
callioglyptus, Menetus, 201, 202
callioglyptus, Menetiis opercularis, 180
callioglyptis, Planiorbis, 202
campanulata campanulatd, Planorbella, 59, 175, 182,
205
campanlata canadensis, Plarorbella, 202 205

campanulata collinsi, Flanorbella; 59, 175, 202, 205
campanulgta davisi, Planorbella, 202, 205
campanulata michiganensis, Planorbella, 202, 205
campanulata minor, Planorbella, 2072
campanulata miultivolvis, Planorbella, 205
campanulata, Planorbella, 202, 205
campanulata, Planorbelld campaniulata, 59, 175, 182,
205

camparulata rideauensis, Planorbelld, 202, 205
campanulati rudentis, Planorbella, 202, 205
campanulata smithi, Planorbella, 202, 205
campanulata wisconsinensis, Flanorbellg, 202, 205
carnpanulatim campanulatum, Helisoma, 205
campaniilaium, Helisoma, 202, 205
campanulgtum, Helisoma campariulation, 205
campanulatum caniadense, Helisoma, 202, 205
campanidatum collinsi, Helisoma, 202, 2035
campanulatium davisi, Helisoma, 202, 205
campanulatum michiganense, Helisoma, 202, 205
campanulaium minor, Helisoma, 202
campanulatum mulrivolvis, Helisoma, 203
campanilatum rideauense, Helisoma, 202, 205
campanulatum rudentis, Helisomd, 202, 205
campanulatum smithi, Helisowia, 202, 205
campanulatiem wisconsinense, Helisoma, 202, 205
Campeloma, 3,17,18,74.76, 78-81, 194, 195

brevispirum, 17, 79, 194

crassula, 17,74, 78,79, 194

decampi, 17, 78,79, 194

decisum, 17, 74,79, 81, 194, 195

exilis, 17, 194

floridense, 17, 78,79, 194

geniculurn, 18, 78-80, 194

gibbum; 17,79, 194

integrum, 17, 74, 194

leptum, 17, 194

lewisi, 17, 74 |

Himum, 18,74, 78, 194

milesi, 17, 74, 194

obesum, 79

parthenuin, 18, 80, 81, 194

regulare, 18, 74,78, 80, 194

subsolidum, 79

tanriwm, 17, 79, 194
campestris, Planorbula, 61,173,185
canadense, Helisoma campanidatum, 202, 205
canadensis, Planorbella campanulata, 202, 205
canadensis, Smgmcola emargingta, 157
cangliculatum alabamense, Pleutocera, 46, 147
candliculaturi canahc_ukztum Pleurocera, 45
canaliculatum excurgtum, Pleurdcera, 46, 143
canaliculatum filum, Pleurocera, 46; 142,143
canaliculatum moviforme, Pleurocerd, 46, 143
canaliculatuni, Pleurocerd, 45
cangliculatum, Pleurocerd canaliculatumi, 45
cangliculatum undulatum, Pleurocerg, 46, 142 143
Cancellariidae, 12
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caperata, Hinkleyia, 52, 158
caperatd, Stagnicola, 52,158
capillaris, Elimia, 33, 124
carinata carinata, Leptoxis, 43,122, 139
carinata carinata, Mudalia, 43, 122,139
carinata, Leptoxis, 139
caringta, Leptoxis carinata, 43,122,139
carirata, Mudalia, 139 '
carinata, Mudalia carinata, 43, 122, 139
carinata niickliniata, Leproxis, 43,122,139
carinata nickliniata, Mudalia, 43,122, 139
caringtits, Neoplanorbis, 62,171, (87
catiniferd, Flimia, 32, 116
éariniferum, Gyrotoma, 133, 197
Carinifex, 5, 58,59,174,175, 179, 180, 201
newherryi, 201
newberryi jacksonense, 59, 175, 179
newberryi newberryi, 58,175, 180
newberryi newberryi ponsonbyi, 180
newberryi occidentale, 59,175,179
carinocostata, Elimia, 34
Carnifex, 210
carus, Promenetus, 61, 202, 203
castanea, Elimia laqueata, 36,128
castar, Marstonig, 27,101-103
catascopium, Lymnaeg, 200
catascopium, Stagnicola, 51, 156, 200
catenaria catenaria, Elimia, 33, 124
catenaria dislocata, Elimia, 33,124,125
catenaria, Elimia, 33
catenaria, Elimia catenaria, 33, 124
catenaria inclingns, Elimia, 33
catenagria postelli, Elimig, 33,124
catenaria vanhyningiana, Elimig, 33,124
centervillensis, Merietus, 201, 202
centervillensis, Planorbis, 202
Ceratodes, 210
Ceriphasia, 210
Ceriphasiidae, 196
Cerithioidea, 63
- chacel, Pomatiopsis, 31,117
chalarogyrus, Aphaosiracon, 19, 87, 89
chautauguense, Helisoma, 205
chaittauquense, Helisoma trivolvis, 208
chautavquensis, Pierosomd, 205
chautiuguensis, Pierosoma trivolvis, 208
chautauquensis, Planorbella, 205 )
chautauguensis, Planiorbella trivolvis, 208
cheatumi, Trvonig, 21,90;92, 203
Chilocycius, 210
chiltonensis, Elimia, 37,129

chinensis malleata, Cipangopaludina, 17, 75,77
choctawhatchensis, Lioplax pilsbryvi; 18,76, 195

cimex, Drepanotrema, 58,172, 179
cirnex, Fossulorbis, 58,172,179
Cincinng, 211

Cincinnatia, 4, 25, 26,97, 99-101, 103, 105, 110,
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195, 204
augusting, 105 )
cincinnatiensis, 25,97, 99, 100, 195
comalensis, 25,97
Aoridana, 25,100, 105
fraterna, 25,99, 100
helicogyra, 25, 100, 103
integra, 25,195
Jjudayi, 97
mica, 25, 100, 103
manroensis, 25, 100
parva, 25, 100, 103
peracuta, 25,103
petrifons, 25,100, 103
ponderosa, 25,101, 103
vanhyningi, 26, 101, 105
wekiwae, 26, 101, 103
cincinhatiensis, Cincinnatig, 25, 97, 99, 100, 195
cincinnatiensis, Pomatiopsis, 31,115,116
Cipangopaludina, 3,17, 75,71
chinensis malleata, 17, 75,71
Japorica, 17, 75,77
circumlineatus, Promierietus, 203
cireumsiriatus, Gyraulus, 57,172,177
circumstrigrus, Torguis, 57,172,177
clappi, Clappia, 92,93
Cluppia, 3,22, 88,92, 93, 195
cahabensis, 22, 88
clappi, 92,93 _
umbilicata, 22, 88,92, 93
clara, Elimia, 40, 130, 197
clarkei, Amnicola, 29, 196
clathratd, Tryonig, 21,90,92
clausa, Elimia, 36, 126
clavaeformis, Elimia, 38, 130
clavaeformis, Melania, 197
elavuly, Elimig deuta, 32

. clenchi, Elimig, 32,116

clinchensis, To fluviglis, 198
clipeata, Lepioxis, 42, 121,137
cochilgris, Elimia, 33
Cochliopa, 31,114,211

texana; 31,114
Cochlioping; 3,22, 83, 84, 92

Hograndensis, 22, 83, 84,92
cockerelli, Bakerilymnaea, 49,152, 154, 205
cockerelli, Fossarig, 49,152, 154, 205
cockerelli, Stagnicola, 152
collinsi, Helisoma campanulatum, 202, 205
collinsi, Planorbella campanulata, 59, 175, 202, 205
coloradensis, Acroloxds, 48, 146, 147
eoloradoensis, Promerietits, 202
columbigna, Fluminicola, 22,93
columbiana, Physella, 53,159
columbiense, Helisoma, 206, 207
columbiensis, Pierosonia, 60, 206, 207
columbiensis, Planorbella, 60, 206, 207




columella, Pseudosuccinea, 50, 148, 155
comalensis, Cincinnagtia, 25,97
comalensis comalensis, Elimia, 33,124
comalensis, Elimig comalensis, 33, 124
comalensis fontinalis, Efimid, 33, 125
comma, Elimia, 32
compacta, Leptoxis, 42,122, 137
conanti, Helisoma, 206
conanti, Planorbella, 206
conanti, Seminolina, 206
Conchylium, 211
concolor, Costarella virgaia, 56, 166
concolor, Physella virgata, 56, 166
conica, Spilochigmys, 28, 86, 104, 107, 108
Conidae, 12
conoidea, Costatella, 55,153
conoidea, Physella, 55,1353
constrictus, Somatogyrus, 23,94
contracta, Stagnicolg, 51, 156
Conus, 12
cooperi, Menetus, 201
cooperi, Phiysella, 53,159
cooperi planospirus, Menetus, 201
coosaensis, Leptoxis, 138
coosaensis, Somatogyrus, 24, 88, 93,97, 99, 203
coosaensis, Tulotoma, 194
coosaensis, Walkerilla, 24, 88, 93,97, 99, 203
cora, Amnicola, 29,111
cornuarietis, Marisa, 18, 80, 81
corpulenta corpulenta, Pierosoma, 60, 176, 205, 207
corpulenta corpulenta, Planorbella, 60, 176, 205, 207
corpulenta, Leptoxis, 139
corpulenta, Mudalia, 139
corpulenta, Pierosoma, 206, 207
corpulenta, Pierosoma corpulenta, 60, 176,205, 207
corpulenta, Planorbella, 206, 207
corpulenta, Planorbella corpulenta, 60, 176, 205, 207
corpulenta vermilionensis, Pierosoma, 60, 176, 205
corpidenita vermilionensis, Planorbella, 60, 176, 205
corpulenita whiteavesi, Plerasoma, 60, 176
corpulenta whiteavesi, Planorbella, 60, 176
corpulentum corpulentum, Helisoima, 205, 207
corpulentum, Helisonia, 206, 207
corpulentum, Helisoma corpulentum, 205,207
_corpulentum, Pleurocera, 47, 145
corpulentum, Strephobasis, 47, 145
corpulentum vermilionense, Helisomia, 203
corriigatiem, Helisoma, 201
costata, Costatella, 55, 164
costata, Physella, 55, 164
Costatella; 5,55, 56, 153, 164-167, 200
acuta, 55, 165
bottimeri, 55, 165
conoidea, 55,153
costata, 55, 164
cubensis eubensis, 55, 164
cubensis peninsuide, 55, 164

hendersoni, 55, 165
henidersoni flovidena, 200
hendersoni hendersoni, 55, 164
hendersoni hendetsoni ariomus, 55, 164
heterostropha halei, 55, 165
heterostropha heterostropha, 55, 165
heterostropha powiila, 55, 165
humerosa, 55, 165
integra brevispira, 56, 167
infegra integra, 56, 167
integra integra walkeri; 56, 167
johnsoni, 56, 165
osculans, 56, 165, 200
spelunce, 56, 166
squalida, 56, 166
Virgata gnatina, 56, 166
virgata berendti, 56, 166
virgata concolor, 56, 166
virgata rhyssa, 56, 166
virgata virgata, 56, 166
Virgata virgata parva, 56, 166
Costella, 211
costifera, Elimig, 36
costulata, Elimia laqueatd, 36, 129
crandalli, Elimid potosiensis, 40
crassa anthonyi, Athearnia, 44, 140, 198
crassa anthonyi, Leptoxis, 44, 140, 198
crassa, Athearnia, 120, 199
crassa, Athearnig crassa, 44, 140
crassa crassa, Athearnia, 44, 140
crassa crassa, Leptoxis, 44, 140
crassa, Leptoxis, 120, 198, 199
crassa, Leptoxis crassa, 44, 140
crassilabris, Menetus, 201
crassilabris, Somatogyrus, 23,94
crassula, Campelomg, 17,74, 78,79, 194
crassus, Somatogvrus, 23,94 '
crenatella, Elimia, 33, 124
crispa, Elimia persirigta, 34
crista, Armiger, 57, 168,177,
crista, Gyraulus, 57, 168,177
crista, Nautilus, 212
cryptica, Fontigens, 30, 114
cubénsis, Bakerilymnaes, 50, 149, 152, 154, 160
cubensis, Costatella cubensis, 55, 164
¢uibensis cubensis; Costatella, 55, 164
cubensis cuberists, Physella, 55, 164
cubensts, Fossaria, 50, 149,152, 154, 160
cubensis, Lymnaei, 149
cubensis periinsulge, Costatella, 55, 164
cubensis peninsulde, Phiysella, 55, 164
cubengis, Physellt cubensis, 55, 164
culveri, Antrobia, 21, 88,92
curreyana, Elimia; 36
currierigriurm, Pletitocera, 46, 145, 199
cuirrierianus, Somatogyrus, 23,94
cuiita, Angitrema, 44, 141
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curta, Lithasid, 44, 141 _
curtum cirtum, Pleurocera, 47, 145
curtum curtum, Strephobasis, 47, 145
curtumi, Pleurocera curtum, 47, 145
curtum roanénse, Pleurocera, 47, 146
curtum roanense, Strephobasis, 47, 146
curtum, Strephobasis curtum, 47, 145
curvicostata, Flimia, 35, 126

Cyclemis, 211

Cyclostoma, 211

cyclostoma, Fossaria, 48, 146, 150
¢yclostomaforinis, Lioplax, 18,74, 76, 195
cviindracea, Elirtia, 37, 129

cylindrica, Phiysella gyrina, 54, 162
dacryon, Rhapineria, 28, 86, 102, 107, 108
dallesensis, Jugq hemphilli, 41, 135

dalli, Amnicola dalli, 29,108,113

dalli, Bakerilymnaea, 50, 152, 154, 160, 205
dalli dalli, Amnicola, 29,108,113

dalli, Fossaria, 50, 152, 154, 160, 205

dalli johnsoni, Amnicola, 29, 86, 108, 109, 111
danielsi, Valvata sincerg, 16,72, 73
Daudebardiella, 196, 204

davisi, Helisoma campanulatiom, 202, 205
davisi, Planorbella campanulata, 202, 205
decampi, Campeloma, 17,78,79,194
decampi, Elimia perstriata, 34, 124,197
decampi, Fossaria, 48

decipiens, Somatogyrus, 23,94

decisa, Amnicola, 29,111,196

decisum, Campeloma, 17, 74,79, 81, 194, 195
deflectiis, Gyraulus, 57,172, 177, 200, 207
Dentatus, 211

depressa, Pierosoma occidentalis, 205
depressa, Planorbella occidentalis, 205
depressum, Helisorna occiderntale, 205
depressus, Somatogyrus, 23,99

depygis, Lithasia obovatd, 141

deserta, Fontelicella, 26,105

diaboli, Tryonia, 21,90,92

digphanus, Laevapex, 63, 192, 193
dickinsoni, Elimig, 35,126

dilatata, Leptoxis, 43,122, 139

dilarata, Mudalia, 43, 122, 139

dilatatus buchanensis, Menetus, 202
dilatatus buchanensis, Micromenetus, 202
dilatatus floridensis, Menetits, 202

dilatatus flovidensis, Micromenetus, 202
dilatatus, Menetus, 59,173, 180, 181, 202
dilatatus, Micromenetus, 59,173, 180, 181,202
dilatqtus pennsylvanicus, Menetiis, 202
dilatatus pennsylvanieus, Micromenetiss, 202
Diotocardia, 12

Discus, 211

disjecta, Plerosoma subcrengta, 206
disjécta, Planorbelld subcrenata, 206
disfectium, Helisoma subcrenatum, 206

dislocara, Elimia catenaria, 33, 124,125
disstoni, Helisoma, 206

disstoni, Planorbella, 206

disstoni, Seminoling, 206

Docoeglossa, 12

downiei, Leptoxis; 137

Drepanotrema, 5,57, 58, 168, 171, 172, 178, 200

aeruginosum, 58,171,178

cimex, 58,172,179

kermatoides, 58,172,178
Drepanotrerhatifiae, 200
Drtepanotremeae, 200
Drepanotremini, 5, 37, 178, 179
duryi duryi, Helisoma, 206, 208
duryi duryi, Planorbelld, 206, 208
duryi duryi; Seminoling, 206, 208
duryi eudiseus, Helisoma, 206, 208
duryi eudiscus, Planarbeila, 206, 208
duryi eudiscus, Seminoling, 206, 208
duryi, Helisoma, 206, 208
duryi, Helisoma duryi, 206, 208
duryi intercalare, Helisoma, 206, 208
duryi intercalaris, Planorbella, 206, 208
duryi intercalaris, Seminolina, 206, 208
duryi normale, Helisoma, 206, 208
duryi normalis, Planorbella, 206, 208
duryi normalis, Seminolina, 206, 208
duryi; Planiorbelld, 61, 184, 188, 206, 208
duryi, Planorbella duryi, 206, 208
duryi preglabrata, Planorbella, 206, 208
duryi preglabrata, Seminoling, 206,208
duryi preglabratum, Helisoma, 206, 208
duryi seminole, Helisoma, 206,208
duryi, Semiriolina, 61, 184, 188, 206, 208
duryi, Seminolina diryi, 206, 208
duryi seminolis, Planorbella, 184, 206, 208
duryi seminolis, Seminoling, 184, 206, 208
duttoniana, Angitreing; 45, 141
duttoniana, Lithasia, 45, 141
ehenum ebenunt, Eliinia, 35, 137
ebenum, Elimia, 35
ebenum, Flimig ebenum, 35, 127
ebenum emeryensis, Elimia, 35
eburnea, Amblostorma; 210
eburneq, Ambloxis, 210
ebuirnea, Lyminulus, 212
edgariana, Elimiid, 33,124
effusa, Parapholyx, 61,174, 186, 203
effusa, Vorticifex, 61, 174, 186, 203
elatior, Rhodacmey, 62, 189, 190

Elimia, 4, 6,32-40, 116, 123-133, 136, 196-198, 204,

211
dcirta, 32
acuta acuta, 32
-gcuta clavula, 32
acutgearingtd, 130
alabamensis, 36, 127, 211



ampla, 40,132,197

annettae, 35,126

arachnoideq arachnoided, 33,116
arachnoideq spinelld, 33, 124
aterina, 38,128

athearni, 33

bellacrenara, 32,125

bellyla, 37,129

benroniensis, 34

boykiniana, 32 .
boykiniana albanyensis, 32
boykiniang boykiniana, 32,116
boykiniana viennaersis, 32,116
brevis, 33,125

bullula, 38,128

caelgturg, 197

caelatura caelatura, 38,130
caelafura excellens, 39, 130
caelaiura georgiana, 39, 130
caelatura infuscata, 39, 131
caelatura lecontiana, 39
caelatura luteocellg, 39, 130
caelatura stearnsiana, 39, 130, 131
cahawbensis cahawbensis, 35,127
cahawbensis fraterna, 35
capillaris, 33,124

cariniferq, 32,116
carinocostata, 34

catengria, 33

catengria catenaria, 33, 124
cdtenaria dislocata, 33,124, 125
catenariq Inclinans, 33 .
catengria postelli, 33,124
catengria vanhyningiana, 33, 124
chiltonensis, 37, 129

clara, 40, 130, 197

clausa, 36,126

clavaeformis, 38, 130

clenchi, 32,116

" cochilaris, 33

comalensis comalensis, 33, 124
comalensis fontinalis, 33, 125
commia, 32

costifera, 36

crenatella, 33,124

currevana, 36

curvicostata, 35,126
evlindracea, 37, 129
dickinsoni, 35,126

ehenum, 35

ebenum ebenitm, 35,127
ebenum emeryensis, 35
edgariania, 33,124

Jascingns, 39,131

flava, 35,127

flaridensis, 34

fusiformis, 34,125
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gerhardti, 35,126,127, 197
gibbera, 37, 129
hartmaniand, 35; 126
haysiana, 36, 127, 128
hydei, 36,126

impressd, 34,124

induta, 33

interrupta, 40,132
interveniers, 36

jonest, 39, 131

lachryma, 38,129

lpeta, 38,129

laqueata, 36

laqueatq castanea, 36, 128
laqueata costulata, 36, 129
lnquéata lagueata, 36, 126, 129
laqueata tortum, 36
livescens, 37

livescens gracitior, 37
livescens haldeniani, 37, 128
livescens livescens, 37, 129
macglamerigna, 36, 127
murrayensis, 126

mutabilis, 37

 miutabilis mutabilis, 37, 129

mutabilts timidus, 37
mutata, 129

nassula, 34,125

olivila, 37, 38, 129, 211
omata, 40, 197
osculata, 211
paiipercula, 37, 128

.. perstriata crispa, 34

perstriata decampi, 34, 124,197
perstriatd perstriate, 34
pilsbryi, 38,128, 197
plicatastricta, 34

porrecta, 34,127

potosiensis, 40

potosiensis crandalli, 40
potosiensis ozarkensis, 40, 136
potosiensis plebius, 40, 136
potosiensis potosiensis, 40, 132
proximd, 39,130
pupagformis, 34,125
pupoidea, 36,128

pybasi, 37

pygrmaed, 36,127

rubella, 127

semicarinaia, 38

showalteri, 38, 128, 197
simplex, 38,39, 130

strigtula, 34,124

strigosa, 34,126

sywimetricd, 39, 131

tairigna, 37, 129

feres, 34,126




troostiana, 34, 126

ucheensis, 32,125

vanuxemiand, 38, 39, 131

varians, 35

variata, 38,128

virginicq, 39, 130
Ellipstoma, 197, 211

gibbosa, 197
elliptica, Physella gyrina gyring, 54, 161
elodes, Lymnaeus, 200
elodes reflexa, Stagnicola, 156
elodes, Stagnicola, 51,155, 156, 200
elongata, Aplexa, 56, 167, 168, 205
elongata tryoni, Aplexd, 56,167
elrodi, Stagnicola, 51,156
elrodiand, Stagnicola, 51, 155
emarginata canadensis, Stagnicola, 157
emarginata nashotahensis, Stagnicole, 157
emarginata, Paludina, 195
emarginata serrata, Stagnicola, 157, 200
emarginata, Stagnicola, 51,1587, 200
emarginatus, Lymunaeus, 195
emarginatus, Stagnicola, 195
emeryensis, Elimia ebenum, 35
Emmericiella, 83
engonatum, Helisoma, 201
Epitoniidae, 12
Epitonioidea, 12
Epitonium, 211
erythopoma, Fluminicola, 22
esterbrooki, Pleurocera, 144
Fuamnicola, 211
eucosmium, Helisoma, 58,174, 201
eucosmium vaughani, Helisoma, 58
eudiscus, Helisoma duryi, 206, 208
eudiscus, Planorbella duryi, 206, 208
eudiscus, Seminoling duryi, 206, 208
Eulimidae, 12
Eurycaelon, 198, 211

gnthonyi, 198 7
exgeuous, Promenetus, 61,173, 186, 201, 202
excavatus, Somatogyris, 23,94,95
éxcellens, Elimia caelarura, 39, 130
excentricus, Hebefancyhis, 63,191-193
excisum, Gyrotoma, 40, 119, 132, 133, 197
excuratum, Pleurocera canaliculatum, 46, 143
exigua, Fossarig, 49, 150, 151, 153
exilis, Campeloma, 17, 194
exilis, Stagnicola, 51,155
Jallax, Helisoma trivolvis, 206, 208
fallax, Pierosoing trivolvis, 206, 208
[fallax, Plenorbella trivolvis, 206, 208
fascinans, Elimia, 39, 131
Ferrissia, 6,62, 63, 190-193

californica, 192

[ragilis, 62,192,193

ricneili, 62,190, 192

parailelus, 62, 190
rivuylaris, 63, 190-192
shimeki, 192
walkeri, 63,192, 193

- Ferrissinae, 6,62, 188, 191, 192

flosa, Rhodacmea, 62, 189.191
Jilum, Pleurocera canaliculatum, 46, 142, 143
Fisherola, 5,52, 147, 158,200, 210, 213
Igncides, 200 :
nuttalli, 147, 200,210, 213
nttalli kootaniensis, 52, 200
nuttalli loncides; 52,158,200
nuttalli nuttalli, 52, 200
flava, Elimia, 35,127
florentiana, Lithasia salebrosa, 44, 141
floridana, Cincinnatia, 25, 100, 105
floridana, Costatella hendersoni, 200
floridana, Physella hendersori, 200
floridense, Carnpeloma, 17, 78,79, 194
floridensis, Flimia, 34
floridensis, Menetus, 202
floridensis, Menetus dilatatus, 202
floridensis, Micromenetus, 202
floridensis, Micromenetus dilgtatus, 202
Fluminicola, 3,22,65,84,92,93, 195, 203
columbiana, 22,93
erythopoma, 22
fusea, 22,92
hindsi, 22
merriami, 22,93
minutissima, 22,93
niedoci, 22
nevadensis, 22,93
nuttgliigna, 22, 65,92
seminalis, 22
turbiniformis, 22,93
virens, 22
fluvialis angitremoides, fo, 132, 198
fhuviglis brevis, fo, 136, 198
fluvialis clincherisis, lo, 198
Sluvialis fluvialis, Io, 198
fluvialis, Io, 41,118,132, 198
fluvialis, To fluvialis, 198
Jlivialis loudonensis, To, 198
fluvialis [ytronensis, lo, 198
Jluvialis nolichuckyensis, lo, 198
fluvialis paulensis, 1o, 198
fluvialis powellensis, Io, 198
fluvialis recta, Io, 136, 198
fluvialis spinosa, Jo, 136, 198
Sfluvialis turritd, Io, 136,198
fluviglis ungkensis, lo, 198
fluvialis verrucosa, Io, 136, 198
Fontelicella, 4, 26, 103, 105, 106, 110, 204
californiensis, 26, 103
déserta, 26, 105
hendersoni, 26, 105




idahoensis, 26, 105, 104
intermedia, 26,105
miicrococcus, 26,103, 106, 110
rneomexicana, 26, 105
pilsbryana, 26
robustg, 26, 103, 106
stearnsigng, 26
Fontigens, 4,30,31,110, 111, 114, 116, 196, 204
bmneyana 30 196 .
cryptica, 30, 114
haolsingeri, 30,114
nickiiniana, 30, 111, 116, 196
orolibas, 30, 114
tartarea, 30, 114
turritella, 30, 114
weberi, 31,196
Fontigentinae, 4, 30, 85, 110, 111
fontinalis, Elimia comalensis, 33,125
-foremani, Leptoxis, 42,121, 137 '
foremani, Pleurocera, 47, 144
formosa, Leptoxis, 42,121, 204
Fossaria, 5,48-50, 146, 149-154, 160, 199, 204, 205
atberta, 49, 152, 205
budimoides, 49, 149, 151, 152, 154, 205
bulimoides perplexa, 160, 205
cockerelli, 49, 152, 154,205
cubensis, 50, 149, 152, 154, 160
cyclostoma, 48, 146, 150
dalli, 50,152, 154,160, 205
- decampi, 48
exigua, 49, 150, 151, 153
galbana, 48, 146, 150
hendersoni, 50,152, 205
humilis, 48, 146, 149.151
modicella, 49, 150,151, 153
iodicelia rustica, 151
obrussa, 49, 146, 150, 151, 153
parva, 49,146, 149,150,152
peninsulae, 49, 150,151, 153
perplexa, 50,152, 205
perpolita, 50,151
rusticd, 49, 150 151,153
spnomaensis, 50, 151 152,154, 205
tazewelligna, 49, 146, 150
rechella; 50, 152, ]54
fruncatula, 49, 149, 150, 154, 205
vancouverensis, 50, 152
Fossulorbis, 5,58, 171,172,178, 179
cirtex; 58,172,179
kermatoides, 58,172,178
[ragilis, Ferrissia, 62, 192,193
fraterna, Cincinnatia, 25,99, 100
fraterna, Elimia cahawbensis, 35
fuliginosa, Lithasia genicuilata, 44, 140, 199
fusea, Fluminicola, 22,92
fuiscus, Laevapex, 63, 191-193
fusiformis, Elimia, 34,125

gabbi, Stagnicola, 52,157
Galha, 149, 199, 205, 211

alberta, 205

pusilla, 149,199, 211
galbana, Fossarig, 48, 146, 150
geniculata, Anculosa, 198
geniculata fuliginosa, Lithasia, 44, 140, 199
genicuiate geniculata, Lithasia, 44, 140
geniculara, Jo, 199
geniculata, Lithasia, 198, 199
geniculata, Lithasia geniculata, 44, 140
genicularg pinguis, Lithasia, 44, 123, 140, 198, 199
geniculum, Campeloma, 18, 78-80, 194
georgiana, Elimia caelatura, 39, 130
georgiarius, Somatogyrus, 23,95
georglarus, Viviparus, 16,77, 78
gerhigrdti, Flimia, 35,126, 127, 197
gibbera, Elimid, 37, 129
gibbosd, Ellipstoma, 197
gibbosa, Leptoxis, 138
gibbum, Campeloma, 17, 19, 194
Gillia, 3,23, 88,99

altilis, 23, 88,99
glabra, Buccirium, 211
glabrata, Biomphalgria, 58,173,178
globosa, Physella, 53, 163
Glortella, 211
Goniobasis, 197, 198, 211

alabamensis, 211

olivilg, 211

osculate, 197, 211

pilsbryi, 197

umbonata, 198
gouldi, Physeliz gyring, 54, 162
gracilior, Elimia fivescens, 37
gradatum, Pleuvocera; 46, 144
grarig, Amnicold, 29,111,113
grang, Lyogyrus, 29,111, 113
granifera, Thiarg, 32,116,118
gravis, Spilocklaiivs, 28, 104, 108, 109
gregef, Amyicola, 29,112,113
greggi, Lyogyriss, 29,112,113
griffithiana, Leptoxis, 204
Gundlachia, 211

ancyliformis, 211

' Gymnoglossa, 12

Gyraulus, 5,57, 168,172, 177, 200, 207
arcticus, 200
circumstriatus, 57, 172,177
criste; 57, 168,177
deflectus, 57, 172,177, 200, 207
hornensis, 57, 172, 171, 200
parvus, 57, 172,177
gyvring alba, Physella, 54, 162
gyrina ampullacea, Physelly, 54, 162
gyring athearni, Physellg, 54,162
gyvrina aureq albofilata, Physella, 54,162
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gyrivia gitrea, Physella, 54,162
gyrina bayfieldensis, Physella, 54, 162
gytina cylindrica, Physella, 54, 162
gyrina elliptica, Physella gyrina, 54, 161
gyring gouldi, Physella, 54, 162
gyring gyring elliptica, Physella, 54, 161
gyrina gyrina hildrethiang, Physellg, 54, 162
gyring gyrina, Physella, 54, 161
gyring hawni, Physella, 54,162
gyring hildrethiana, Physella gyrivia, 54,162
gyring microstoma, Physella, 54, 163
gytina, Physella gyrina, 54, 161
gyrina sayi, Physella, 54, 163
gyring smithiana, Physelln, 54, 163
Gyrotoma, 4,40,41,118,119, 132-135, 196-198
alabamensis, 133,197
. amplum, 133,197
cdriniferum, 133,197
excisum, 40,119,132, 133, 197
hendersoni, 134,197
incisum, 133,197
lacinigrum, 133, 197
lewisi, 40,119, 134, 197
pagodum, 40,119,134, 197
pumilum, 41,119, 134, 197
pyramidatum, 41,119, 134, 197
spillmani, 133, 197, 198
walkeri, 41,119, 135,197, 198
halcyon, Marstonia, 27, 101, 102, 107
haldemani, Acella, 48, 146-148
haldemani, Elimig livescens, 37, 128
Haldemaria, 202,211
Haldemanina, 211
halei, Costatella heterostropha, 55, 165
halei, Physella heterostropha, 55,165
hanni, Lanx, 153
harni, Promenetus, 202
hartmanigna, Elimia, 35, 126
hastatum, Plewrocera unciale, 47, 145
Huuffenig, 4, 30,113, 115,196,204
micra, 30,113, 115,196,204
nitgax, 196,204
havanensis, Ancylus, 211
havarierisis, Riomphalaria, 58,173, 178
hawni, Physella gyrina, 54, 162
haysiaria, Elimia, 36,127, 128
Hebetancylus, 6,63, 191-193
excentricus, 63, 191-193
helicogyra, Cincinnatia, 25, 100, 103
Helicosoma, 211 .
Helisomag, 5, 58,59, 174, 175, 178, 179, 200-202,
205-208
amron, 205, 207
anceps, 200,201 _
ariceps anceps, 58, 174, 178,201
anceps anticostignum, 201
ariceps aroostookense, 201

anceps cakini, 201

anceps larchfordi, 201

anceps pericarinatinn, 201

anceps politum; 201

anceps portagensis, 201

anceps rovalense, 58, 174, 201
anceps rushi, 201 -

anceps sayi, 201

anceps strigturi, 201

anceps unicarinatum, 201
anguistoma, 201

angulata, 201

angulatum, 201

antrosum, 201

aroostookense, 201

bartschi, 201

bellg, 202

bicarinatum, 201

binneyi, 205, 207

binneyi randolphi, 206

cahni, 201

campanulatum, 202, 205
campanylatum campanulatum, 205
campanulatum canadense, 202, 205
campanulatum eollinsi, 202, 205
campanulatum davisi, 202, 205
campanulatum michiganense, 202, 205
campanulatum minor, 202
campanulatum multivolvis, 205
campanulatum ridequense, 202, 205
campanulatum rudentis, 202, 205
campanulatum smithi, 202, 205
campanulatum wisconsinense, 202, 205
chautauguense, 205

columbiense, 206, 207

conantt, 206

corpulentum, 206, 207
corpulentum corpulentum, 205, 207
corpulentunt vermilionense, 205
corrigetum, 201

disston, 206

duryi, 206,208

duryi duryi, 206, 208

duryf endiscus, 208, 208

duryi intercalare, 206, 208

duryi normale, 206, 208

duryi preglabratim, 206, 208
duryi seminole, 206, 208
engonatunt, 201

ercosrium, 58, 174, 201
evcosmium vaughani, 58

horni, 203, 206, 208

" idahoense, 201

Jjordanense, 201
kennicotti, 206, 208
latchfordi, 201
magnificum, 205




major, 201

minnesotense, 201

multicostatum multicostarum, 205

multicostatum whitegvesi, 205

multivolvis, 202, 205

newberryi, 201

newberryi jacksonense, 59,175,179

newberrvi newberryi, 58, 175, 180

newberryi newberryi ponsonbyi, 180

newberrvi occidentale, 59, 175,179

occidentale, 207

occidentale depressuin, 205

occidentale occidentale, 205

oregonense, 205

percarinatum, 201

pilsbryi, 207, 208

pilsbryi infracarinatum, 205208

pilsbryi pilsbryi, 205

pilsbryi preblei, 206, 208

plexarum, 205, 206, 208

politum, 201

portagensis, 201

rushi, 201

savi, 201

scalare, 206, 208

shellense, 201

striatum, 201

subcrenatum, 207, 208

subcrenatum disjecrum, 206

subcrenatum horni, 206

subcrenatum perdisfunctum, 206

subcrenatum plexatum, 206

subcrengtum subcrengtum, 205

tenue, 207 _

tenue californiense, 206, 207

tertue sinuosum, 206, 207

traski, 206, 207

traskii, 207

trivolvis, 206-208

trivolvis chautauquense, 208

trivolvis fallix, 206, 208

trivolvis holstonense, 208

trivolvis lentum, 206, 208

trivolvis macrostomum, 206, 208

trivolvis marshalli, 206,208

trivolvis subcrenatum, 206-208

trivolvis trivolvis, 206, 208

trivolvis turgidum, 206, 208

truncarim, 206

unicarinatum, 201

winslowi, 206-208
Helisomatinae, 206
Helisomini, 5, 58, 178-187
hemisphaericus, Laévapex, 63
hemphilli, By thinella; 31,116
hemphilli dallesensis, Juga, 41, 135
hemphilli Hemphilli, Jugd, 41, 135

hemphilli, Jugae hemphilli, 41, 135

hendersoni ariomus, Costatella hendersoni, 55, 164
hendersoni ariomus, Physella hendersoni, 55, 164
hendeérsoni, Bakerilymnaea, 50, 152, 205
hendersoni, Costatelly, 55,165

hendersomi, Costatella hendersoni, 55, 164
hendersoni floridand, Costatella, 200

hendersoni floridana, Physelld, 200

hendersoni, Fontelicella, 26, 105

hendersoni, Fossaria; 50, 152, 205

henidersorii, Gyratoma, 134, 197

hendersoni hendersoni ariomus, Costatella, 55, 164
hendersoni hendersoni ariomus, Physella, 55, 164
hendersoni hendersoni, Costatella, 55, 164
herdersoni hendersoni, Physella, 55, 164
hendersoni, Lymnaeq, 152

hendersoni, Natricola, 26, 105

hendersoni, Physella, 55,165

hendersoni, Physella hendersoni, 55, 164
hendersoni, Somatogyrus, 23,95

heterostropha, Cosiatella heterostropha, 55, 165
heterostrophia halei, Costatella, 55, 165
heterostropha halei, Physella, 55, 165
Heterostropha hetercstropha, Costarella, 55, 165
heterostropha heterostropha, Physella, 55, 165
heterostropha, Physella heterostropha, 35, 165
heterostropha pomila, Costatella, 55, 165
heterostropha pomila, Physella, 55, 165
hildrethiiana, Physella gyrina gyrina, 54,162
hindsi, Fluminicola, 22

-hinkleyi, Pleurocera acuta, 45

hinkleyi, Pomatiopsis, 31,116,117, 196
kinklevi, Rhodacmea, 62, 189-191
hinkleyi, Somatogyrus, 23,95
Hinkleyi, Stagnicola, 52,157
Hinkleyia, 5,52, 158

caperata, 52,158

montanensis, 52,158

pilsbryi, 52,158
holsingeri, Fontigens, 30, 114
holstonense, Helisoma trivolvis, 208
holstonensis, Pierosoma trivolvis, 208
tolstonensis, Planorbella trivalvis, 208
horati, Valvata utahensis, 16,70
Hordria, 4,30, 114, 115,196, 204

micra; 196, 204

nugax, 30,114, 115, 196, 204
horddcea, Phvsella, 54, 161
hormensis, Gyraulus, 57, 172, 177, 200
hornensis, Torquis, 57, 172, 177, 200
horni, Helisoma, 205, 206, 208
horni, Helisoma suberenatutn, 206
Hormi, Pierosoina, 205, 206, 208
homi, Pierosoma subcrenata, 206
homi, Planorbella, 205, 206, 208
horni, Planorbella suberenata, 206
Hoyia, 3 N 20, 82, 90, 203
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sheldoni, 20, 82,90, 203

hubrichti, Angitremia, 45

hubricht, Lithasia, 45

hudsonicus, Promenetus, 202

huwmeralis, Valvara, 15, 69,72

humerosa, Costatella, 55, 165

humerosa, Paiuding, 194

humierosa, Physella, 55, 165

humerosus, Somatogyrus, 23,95

humilis, Fossaria, 48, 146, 149-151

humilis, Lymnaea, 149

hyaling, Promenetus, 202

Hyalopyrgus, 3, 20, 82, 85, 87, 91,98
aequicostatus, 20, 82,85, 87, 98
brevissimus, 20,91,98

hydei, Elimid, 36, 126

Hydrobia, 211

Hydrobiidae, 3, 7, 19, 65, 82-84, 89, 91-97, 99, 103,

105-107, 109, 111-116, 196

Hydrobiinge, 3, 19, 82, 85-88, 91,92, 203

Hydrognoma, 211

hypnorum, Aplexa, 205

hypohyalina, Aphaostracon, 19, 87, 89

Hypsogyra, 211

" Ibicornu, 211

idahoense, Helisoma, 201

idghoense, Stagnicola, 52, 157

idahoensis, Fonteliceila, 26, 105, 106

idahoensis, Natricola, 26, 105, 106

imitator, Tryonia, 21,90

impedita, Stagnicola, 156

impressa, Elimia, 34,124

Incilicornu, 211

incisum, Gyrotoma, 133,197

inclinans, Elimia cafenaria, 33

indista, Elimia, 35

infracarinata, Pierosoma pilsbrvi, 60, 182, 205-208

infracarinata, Planorbella pilsbryi, 60, 182,205-208

infracarinata, Valvata tricarinata, 16, 68

infracarinatum, Helisoma pilsbryi, 205-208

infuscata, Elimia éaelatura, 39, 131

insolita, Amnicola aldrichi, 29

integra, Ampnicola, 195

integra brevispira, Costatella, 56, 167

integra brevispira, Physella, 56,167

integra, Cincinnatia, 25, 195

integra, Costatelln infegra, 56, 167

integrd integra, Costatelld, 56, 167

integra infegra, Physella, 56, 167

iniegra integra walkeri, Costatella, 56, 167

integra integra walkeri, Physella, 56,167

integrd, Melania, 195

integra, Paludina, 194,195

integra, Physella integra, 56, 167

integra, Somatogyrus, 24

integra walkeri, Costatella integra, 56, 167

integrq walkeri, Phiysella integra; 56, 167

integrum, Campeloma, 17,74, 194
intercalare, Helisoma duryi, 206,208
intercalaris, Planorbella diryi, 206, 208
intercalaris, Seriinoling duryi, 206, 208
interioris, Jugd, 42, 136
interioris, Oreobasis, 42, 136
intermedia, Fontelicella, 26, 105
interrupta, Elimia, 40, 132
intertextus, Viviparus, 16,76, 77
interveniens, Elimia, 36
Io, 4,41, 118,132,136, 196, 198, 199
fluvialis, 41, 118, 137,198
Huvialis angitrémoides, 132, 198
[fivialis brevis, 136, 198
fhuvialis clinchensis, 198
fluvialis fluvialis, 198
fluvialis loudonensis, 198
Shuivialis yttonensis, 198
fluvialis nolichuckyensis, 198
flivialis paulensis, 198
Hlivialis powellensis, 198
fluvialis recta, 136, 198
fluvialis spinosa, 136, 198
fluvialis furrita, 136, 198
Sfluvialis unakensis, 198
fluvialis verriucosa, 136, 198
geniculata, 199
salebrosa, 199
isogona, Birgella subglobosa, 25
isogonus, Somiatogyrus, 203
Jjacksonense, Carinifex newberrvi, 59, 175, 179
jacksonense, Helisoma newberryi, 59,175,179
Janthinidae, 12
Japonica, Cipangopaluding, 17, 75,77
javandg, Angifrema, 45, 142
javana, Lithasia, 45, 142
jenkinsi, Potamopyrgiis; 212
jenksti, Planorbula, 185
Jjennessi, Physa, 53,159
johunsont, Ammnieola dalli, 29, 86, 108, 109, 111
johnsoni, Costatella, 56, 165
Jjohnisoni, Physells; 56, 165
Jolietensis, Stagricola, 155
fonesi, Etimig, 39,131
Jorddnéiise, Helisoma, 201
Judayi, Cincinnatia, 97
Juga, 4, 41,432,123, 135, 136, 196, 204
acutifilosd, 135
_acutifilosa acutifilosa, 41
acutifilosa pittensis, 41
acutifilosa siskiyouensis, 41
bulbosa, 41,135
hemphilli dallesensis, 41, 135
hemphilli hemphilli, 41, 138
interioris, 42, 136
laurge, 43,136
nigrina, 42, 135
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occaty, 41,135
plicifera, 41, 135
silicula, 41, 135
kennicotti, Helisoma, 206, 208
kennicoiti, Pierosoma, 206, 208
kennicorti, Planorbelld, 206,208
kermatoides, Drepanotreina, 58,172,178
kermatoides, Fossulorbis, 58,172,178
Kincaidilla, 211
kingi, Stagnicola, 158
klamathensis, Lanx, 53, 147, 159
klamathensis, Walkerola, 53, 147, 159
kootaniensis, Fisherola nuttalli, 52, 200
Iabigtus, Menetus, 201
lackiryma, Elimia, 38, 129
laciniatum, Gyrofoma, 133,197
lacustris, Acroloxus, 147
lacustris limafodens, Probythinella, 195
lacustris, Probythinella, 21, 87, 88,92, 195
laeta, Elimia, 38,129
Laevapecinae, 6,63, 191, 192
 Laevapex, 6,63,191-193
diaphanus, 63,192,193
fuseus, 63,191.193
hemisphaericus, 63
Iancides, Fisherola, 200
lancides, Fisherola nurtalli, 52,158,200
Lancinae, §, 52, 147, 153, 158, 159, 188, 200
Lanx, 5,53, 147, 153,159, 200, 204
alta, 53,153
hanni, 153
klamathensis, 53, 147, 159
patelloides, 53,153,159
subrotundata, 53,153
Laphrostoma, 211
lopidarid, Amnicola, 195 &
lapidaria, Pomatiopsis, 31, 115117, 195, 196
laqueata castanea, Elimia, 36,128
lagueata costulata, Elimia, 36,129
laqueata, Elimia, 36
lagueata, Elimia laqueata, 36,126,129
lagueata laqueata, Elimia, 36,126, 129
lagqueata torium, Elimia, 36
latchfordi, Helisora, 201
latchfordi, Helisoma anceps, 201
latchfordi, Phiysella parkeri, 54, 164
laurae, Juga, 42,136
laurae, Oreobusis, 42, 136
laurentiana, Stagnicola, 156
. lecontiana, Elimia caelatiira, 3%
Lecythocaoncha, 211
lens, Menetus, 202
lens, Micromenetus, 202
lenia, Pierosoma trivokis, 60, 206, 208
lenia, Planorbellg trivolvis, 60, 206, 208
lenticularis, Menetus, 202 :
lenticularis, Micromerietus, 202

lentum, Helisoma trivalvis, 206, 208
Lepetidae, 12
Leptolimnea, 211
Lepioxis, 4,42-44,119.123, 135, 137-140, 143, 198,
199, 204
ampla, 42,122,135
arkarisensis, 43,122, 139
brevispira, 138
carinata; 139
caringta carinatd, 43, 122, 139
catinati rickliniatd, 43,122, 139
clipeata, 42,121, 137
comipacta, 42, 122, 137
coosaensis, 138
corpulenta, 139
crassa, 120, 198, 199
crassa anthonyi, 44, 140, 198
crassq crassa, 44, 140
dilorgta, 43,122,139
downiei, 137
foremani, 42,121, 137
formosa, 42,121, 204
gibbosa, 138
griffithiana, 204
ligata, 42,121, 137
lirata, 42,121, 198
melanoides, 42,122,137
minot, 43,122,139
occultata, 42,121, 137
picta, 42,120, 137
plicata, 43,122,137
praerosa, 43, 120, 138,204
showalteri, 43,121, 138,198
subglobosa, 138, 204
faeniata, 43,120, 121, 138, 204
tintinabulum, 138
trifineata, 43,122,139
wmbilicats, 43,120, 143
virgata, 43,123, 140
viitatd, 43,121, 138
leptum, Campeloma, 17, 194
Lepyrium, 3,23, 84,99
showalteri, 23, 84,99
letsoni, Pyrgulopsis, 27, 108, 110, 195
lewisi, Campeloma, 17, 74
lewisi, Gyrotoma, 40, 119, 134, 197
lewisi lewisi, Valvata, 15,72
lewisi niorph ontarioensis, Valvaty, 15, 67, 70,71
lewisi, Pleurocera acuta, 45, 142
lewisi, Valvata, 71
lewisi, Valvata lewisi, 15,72
lizata, Leptoxis, 42,121,137
lima, Angitrerna, 45,123, 142
lima, Lithasia, 45,123, 142
limafodens, Probythinella lacustris, 195
Limnaeq, 211
Limnea, 211
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Limneis, 211
Limnophila, 4, 64
Limnophysa, 211
limosa, Amnicola, 108,111,112, 195, 196, 203
limosa, Amnicola limosa, 29,113
limosa limosa, Amnicola, 29, 113
limosa, Paluding, 195
limosa parva, Amwnicola, 29
limum, Campeloma, 18, 74,78, 194
Lioplacinae, 3, 17, 74, 79, 80
Lioplax; 3,18, 74,76, 80, 195
cyclostomaformis, 18, 74,76, 195
pilsbryi, 195
pilsbryi choctawhatchensis, 18,76, 195
pilsbryi pilsbryi, 18, 76, 80
subcarinata, 18,76, 80, 195
subcaringta occidentalis, 195
sulculosd, 18,76, 195
talquiniensis, 18, 76, 80
lirata, Leptoxis, 42,121,198
Lithasia, 4,44,45,123, 140-142, 197-199, 204
armigera, 44, 141
curtq, 44, 141
duttonigna, 45, 141
geniculatd, 198, 199
geniculata fuliginosa, 44,140, 199
geniculata geniculata, 44, 140
genieulata pinguss, 44,123, 140, 198, 199
hubrichti, 45
Javana, 45,142
lima, 45,123,142
obovata, 44,123, 141,198
obovata depygis, 141
obovata pennsylvanica, 141
obovata sordida, 141
salebrosy, 199
salebrosa floventiand, 44, 141
salebrosa salebrosa, 44, 141
salebrosd subglobosd, 44, 141, 199
showalteri, 197
verrucosd, 45, 142,199
Lithoglyphinae, 3, 21, 84-86, 92.97, 99, 100
Lithoglyphus, 195,211
Lithoparches, 211
Litioridinops, 3,20, 82, 85-87, 90,91, 98
monroensis, 20,82,85,87,98
tenuipes, 20, 82, 86, 87, 91,98
fivescens, EXimia, 37
livéscens, Elimig livescens, 37, 129
livéscens gracilior, Elimia, 37
livescens haldemani, Elimin, 37, 128
livesceris Hivescens, Elimia, 37, 129
lordi, Physella, 54,161
louidonensis, Io fluvialis, 198
lustried, Amnicold, 195, 196
lustrica, Mdrstonia, 27,101, 104, 106, 107, 195
lustrica, Paluding, 195,196

Lutella, 211
luteocella, Elimia caelaturg, 39, 130
Lymnaea, 5, 50, 148, 149, 152, 154, 199, 200
atkaensis, 50, 148, 154
bulimoidés, 149, 152
carascopium, 200
cubensis, 149
hendersoni, 152
humilis, 149
soriomaensis, 152
techella, 152 .
stagnalis, 199 ~
stagnalls appressa, 50, 148, 154
stagnalis sanctaemariae, 50, 148, 154

Lymnaeidae, 5, 48, 66, 146, 147, 153.160, 188, 199

200

Lymnaeinae, 5, 48, 146, 147, 153-158, 200
Lymnacoidea, 5, 66
Lymnaeus, 195,200, 211

elodes, 200

emarginatus, 195
Lymneus, 211
Lymwida, 211
Lymnulus, 212

eburnea, 212
Lymnus, 212
Lyogyrus, 4,29,30,86,111.115, 196, 204

browni, 29,113

grang, 29,111,113

gregei, 29,112,113

pilsbryi, 29,112,113

pupoidea, 30,111,113

retromargo, 30,86,111, 113

walkeri, 30,111, 113, 114
Lythasia, 212
lyttonensis, lo fluvialis, 198
macglamerigng, Elimig, 36,127
Macrolimen, 212
macrostoma, Pierosomia trivolvis, 206, 208
macrostoma, Planorbella trivolvis, 206, 208
rigcrostomun, Helisoraa trivolvis, 206, 308
magbimonilifera, Tulotoma, 194
tagnalacustris, Bithyhia tentaculata, 19,82, 83
magnialgcustris, Physella, 54, 164
wagnificd, Pierosoma, 60, 176, 183, 205
magnificd, Planorbella, 60, 176, 183, 205
magnifica, Tulotoma, 16,75, 77, 194
magnificum, Helisoma, 205
major, Helisoma, 201
malleata, Cipangopeluding chinensis, 17, 75,77
Marisa, 3,18, 66, 80, 81

coruarietis, 18, 80, 81
marmorata, Stenophysi, 57, 167, 168
marshaili, Helisoma trivolvis, 206, 208
ingarshalli, Pierosoma trivolvis, 206, 208
marshalli, Playiorbella trivolvis, 206, 208
Marsionia; 4, 27, 101-104, 106, 107, 195, 204
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agarhecta, 27, 101-103
arga, 27, 101-103
castor, 27, 101-103
haicyon, 27, 101, 102, 107
lustrica, 27, 101, 104, 106, 107, 195
ogmarphaphe; 27, 101, 104, 107
olivacea, 27, 104, 106
pachyta, 27, 101,102,107
winkleyi mozieyi, 106
Marstoniopsis, 196
maugerige, Stencphysa, 57, 167, 168
meneili, Ferrissin, 62, 190, 192
mediocaringta, Valvata tricarinata, 16, 68
Megara, 212
megas, Promenetus, 202
megasoma, Bulimréa, 48, 146, 149
Megastropha, 212
Megasystropha, 201, 212
newberryi, 201
"‘Melacantha, 212
Melafusus, 212
Melania, 117, 195,197, 211,212
acutocarinata, 197
alabarmensis, 211
clavaeformis, 197
integra, 195
olivula, 211
showalteri, 197
Melanidia, 212
Melaniidae, 117
Melanoides, 4, 31,116,117
tuberculata, 31,116, 117
melanoides, Leptoxis, 42,122,137
Melantho, 212
Melas, 212
Melasma, 212
Melatoma, 198, 212
Menetus, 5,59, 172,173, 180, 181, 201, 202
alabariensis, 202
_ brogniartionus, 59, 173, 181,202
buchanensis, 202
callioglyptus, 201, 202
centervillensis, 201, 202
cooperi, 201
coopert planospiris, 201
crassilabris, 201
dilatarus, 59,173, 180, 181, 202
dilatatus buchanensis, 202
dilatatus floridensis, 202
dilatatus pennsylvanicus, 202
floridensis, 202
labiatus, 201
lens, 202
lenticularis, 202
opercularis, §9, 173, 180, 201, 202
opercularis callioglyptus, 180
opercularis multilinegtus, 201

opercularis oregonensis, 201, 202
pennsylvanicus, 202
planulatus; 201, 202
portlanidensis, 201
sampsoni, 59, 172, 181, 202
mergella, Valvata, 15,71,72
mierrianii, Fluminicola, 22, 93
Meseschiza, 212
Meseshiza, 212
Mesogastropoda, 3, 12, 64
migmiensis, Pomaced, 81
mica, Cincinnatia, 25, 100, 103 .
michiganense, Helisoma campanulatum; 202, 205
michiganensis, Planorbelld campanulata, 202, 205
micra, Hauffenia, 3Q, 113, 115, 196, 204
miicra, Horatia, 196, 204
micra augax, Valvata, 196, 204
micra, Valvata, 196, 204
Microammnicola, 4,26, 103, 106, 110
micrococcus, 26, 103, 106, 110
micrococcus, Fontelicella, 26, 103, 106, 110
micrococcus, Microammnicola, 26, 103, 106, 110
Micromelaniidae, 3, 19, 65, 83, 89
Micromerietus, 5,59, 172,173, 180, 181, 202
alabamensis, 202
brognigriianus, 59, 173, 181, 202
buchaneénsis, 202
dilatatus, 59, 173, 180, 181, 202
dilatatus bicchahensis, 202
dilatatus floridensis, 202
dilatatus pennsylvanicus, 202
floridensis, 202
lens, 202
lenticularis, 202
pennsylvgnicus, 202
sampsoni, 59,172, 181, 202
miicrostoma, Physella gyrina, 54, 163
microstriata, Physella, 54, 161
mighelsi, Stagnicola, 52, 149, 157
milesi, Campeloma, 17, 74, 194
minnesotense, Helisoma, 201
minor, Helisoia éampanulaton, 207
mirior, Lepioxis, 43, 122, 139
mirior, Mudalia, 43, 122,139
minor, Planorbella campanudata, 202
minutissima, Fluniinicola, 22,93
wmissouriensis, Amnicola, 29, 196
modesium, Pleurocera, 143
modicella, Fossaria, 49, 150, 151, 153
modicella rustica, Fossiria, 151
modoct, Fluritinicola, 22
monas, Aphaostracon, 19, 87, 89
moniliferum, Pleurocery, 143
wonroensis, Cincinnatia, 25, 100
monrpeénsis, Littoridinops, 20, 82, 85, 87, 98
montanensis, Hinkleyia, 52, 158
mortanensis, Stagnicola, 52, 158
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moriforme; Pleurocerd canaliculatum, 46, 143
mozievi, Marstonig winkleyi, 106
Mudalia, 4,43,120,122,123,139, 140, 196, 198, 204
arkansensis, 43,122,139
carinata, 139
caringta caringta, 43, 122, 139
carinata nickliniata, 43, 122,139
corpulenta; 139
dilatata, 43,122,139
minor, 43,122,139
trilineatd, 43,122, 139
virgata, 43, 123, 140
multicostatd multicostata, Pierosomd, 205
multicostata multicostata, Planorbella, 205
multicostdta, Pierosomd multicostata, 205
multicostuta, Planorbella multicostata, 205
multicostatit whiteavesi, Pierosoma, 205
multicostata whiteavesi, Planorbella, 205
multicostatum, Helisorma multicostatim, 205
multicostaturn muilticostatum, Helisoma, 205
multicostatum whiteavesi, Helisoma, 205
multilineatus, Menetus opercularis, 201
multivolvis, Helisoma, 202, 205
multivolvis, Helisoma campanulatum, 205
multivolvis, Planorbella, 59,175, 182, 202, 2G5
multivolvis, Planorbelld campanulata, 205
murrayensis, Elimia, 126
mutabilis, Elimia, 37
mutabilis, Elimia mutabilis, 37, 129
mutabilis mutabilis, Elimia, 37, 129
mutabilis timidus, Eliniia, 37
mutata, Elimia, 129
nana, Stiobig, 28,98, 108,113
nanus, Somatogyrus, 24,95
. nashotghensis, Stagnicola emargiviata, 157
nasoni, Stagnicola, 158
- Nasonia, 149,212
nassuld, Elimia, 34, 125
naticing, Borysthenia, 67
naticoldes, Paludina, 195
Narricola, 4,26, 103, 105, 106, 110, 204
hendersoni, 26, 105
idahoensis, 26, 105, 106
robusta, 26, 103, 106
Nautag, 212
Nautilus, 212
cristd, 212
Neogastropoda, 12
neomexicana, Fontelicella, 26, 105
reopalusivis, Stagnicola, 51,155
Neoplanorbinae, 6, 62, 186, 187
Neoplanorbis, 6, 62,171, 186, 187, 203
carinatus, 62, 171, 187
smithi, 62,171,187
tantiflus, 62,171, 186
umbilicatus, 62,171, 187
Neritg, 194,212

Neritidae, 194
Neritina, 3,15, 67, 69, 194

reclivaty, 67

reclivata palmae, 15, 67

reclivata reclivata, 15,69

reclivata sphaera, 15,67
Neritinacea, 3, 12, 64
Neritinia, 194,213
Neritinidae, 3, 12, 15, 64, 67, 69, 194
Neritinoidea, 3, 64
nevadensis, Fluminicola, 22,93 ,
nevadensis nevadensis, Pyraulopsis, 28, 109
nevadensis paiutica, Pyrgulopsis, 28
nevadensis, Pvrgulopsis, 107, 110
nevadensis, Pyrgulopsis nevadensis, 28, 109
newberryi, Carinifex, 201
newberryi, Carinifex newberryi, 58, 175, 180
newberryi, Helisomd, 201
newberryi, Helisomia newbiérryi, 58,175, 180
newbertyi jacksoriense, Carinifex, 59,175,179
newhetryi jacksonense, Helisoma, 59, 175,179
newberryi, Megasystropha, 201
newberryi newberryi, Carinifex, 58,175, 180
newberryi newberryi, Helisoma, 58, 175, 180
newberrvi newberryi ponsonbyi, Carinifex, 180
newberryi newberryi ponsonbyi, Helisoma, 180
newberryi occidentale, Carinifex; 59,175, 179
newberrvi occidentale, Helisoma, 59, 175,179
newberryi, Plgnorbis, 201
newberryi ponsonbyi, Carinifex newberrvi, 180
newberryi ponsonbyi, Helisonia newberryi, 180
newfoundlandensis, Stagnicola, 156
nicklinignia, Fontigens, 30,111,116, 196
nickliniata, Leptoxis carinata, 43,122, 139
nicklinigta, Mudalia earinata, 43, 122,139
nigrina, Juga, 42,135
wnigrina, Qréobasis, 42, 135
Nitocris, 204,212
nobile nobile, Pleurocera, 46, 143
nobile nodosa, Pleurocerd, 46, 143
nobile, Pleurocerg nobile, 46, 145
nodosa, Pleurocerd nobile, 46, 143
nolichuckyensis, lo fluviglis, 198
normale, Helisoria duryi, 206, 208
normalis, Planorbella duryi, 206, 208
normalis, Seminoling duryi, 206, 208
‘normalis, Valvata bicarinata, 15, 69, 70
Notogillia, 4, 27, 86, 104, 107, 108

sathon, 27, 86, 104, 107

wetherbyi, 27, 104, 107, 108
nugax, Hauffenia, 196, 204
nugax, Horatia, 30, 114,115, 196, 204
nugax, Valvata micra, 196,204
nuttalli, Fisherolg, 147, 200, 210, 213
nuttalli, Fisherola nuttalli, 52, 200
nuttalli kootaniensis, Fisherola, 52, 200
nutralli lavicides, Fisherola, 52, 158, 200
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nuttalli nutialll, Fisherola, 52, 200

nuttalli, Physella propinqua, 55, 163

nuttalli triticea;, Physella propingqua, 55, 163

nuttalli venusta, Physella propingua, 55,163

nuttalllang, Fluminicola, 22,65, 92

rurtallii, Ancylus, 213

nicttallii, Velletea, 213

nylanderi, Valvata sincera, 16, 72

Nymphophilinae, 4, 25, 85, 86, 88,97, 99.101, 103,
105-109,113, 114

obesum, Campelomia, 79

obovata depygis, Lithasia, 141

obovara, Lithasia, 44, 123, 141, 198

vbovata pennsylvanica, Lithasia, 141

obovata sordida, Lithasia, 141

obrussg, Fossaria, 49, 146, 150, 151, 153

obtusa, Paluding, 196

obtusa, Valvata piscinalis, 16, 71, 72

obtusus, Somatogyrus, 24,95

occata, Calibasis, 41, 135

occata, Juga, 41,135

occidentale, Carinifex newberryi, 59,175,179

oécidentale depressum, Helisoma, 205

occidentale, Helisoma, 207

occidentale, Helisoma newberryi, 59,175,179

occidentale, Helisoma occidentale, 205

occidentale occidentale, Helisoma, 205

occidentalis depressa, Pierosoma, 205

oecidenialis depressa, Planorbella, 205

occidentalis, Lioplax subcarinata, 195

occidentalis occidentalis, Pierosomd, 205

occidentalis occidentalis, Planorbella, 205

occidentalis, Pierosoma, 60, 183, 207

occidentalis, Pierosoma occideritalis, 205

occidentalis, Planorbella, 60,183, 207 -

occidentalis, Planorbella occidentalis, 205

gecultata, Leptoxis, 42, 121, 137

ogmorphaphe, Marstonia, 27, 101, 104, 107

olivacea, Marstonia, 27, 104, 106

olivila, Elimia, 37, 38,129, 211

olivula, Goniobasis, 211

oltvula, Melania, 211

Qmphemis, 212

Omphiseola, 212

Ovicomelania, 115

ontaricensis, Valvata lewist, 15, 67, 70, 71

opercularis callioglyptus, Menetus, 180

opercularis, Menetus, 59,173, 180, 201, 202

operclaris multilineatus, Menetus, 201

opercularis oregonensis, Menetus, 201, 202

opercularis oregonensis, Planorbis, 202

oplinia, Parapholyx solida, 187

optiria, Vorticifex solida, 187

oregonense, Helisomd, 205

oregonensis, Menetus opercularis, 201, 202

oregonensis, Plerosoma, 60, 175,205

oregonensis, Planorbella, 60, 175, 205

oregonensis, Planorbls opercularis, 202
Oreobasis, 4,41,42, 135, 136

bulbosa, 41, 135

interioris, 42, 136

laurae, 42, 136

nigrind, 42,135
orhata, Elimig, 40, 197
orolibas, Fontigens, 30, 114
aronoensis, Stagnicold, 52, 157
Orygoceras, 4,27, 98, 106
asculans, Costatella, 56, 165, 200
osculans, Physella, 56, 165, 200
osculata, Elimia, 211
osculata, Goniobasis, 197, 211
Oxytrema, 212
ozarkensis, Elimia potosiensis, 40, 136
ozdrkensis, Pvigulopsis, 28, 110, 195
Pachychilidae, 196
Pachychilus, 196
pachyrotus, Aphaostracon, 20, 87, 89
pachyta, Marsionia, 27, 101, 102, 107
pagodum, Gyrotoma, 40, 119, 134, 197
paititica, Pyrgulopsis nevadensis, 28
pallida, Amnicola, 112
palmae, Neritina reclivata, 15, 67
Palidestring, 31,114,212

bottiimeri, 31,114
Paludina, 30, 194.196, 206, 212

emgrginatg, 195

humerosa, 194

integra, 194,195

limiosa, 195

lustrica, 195, 196

naticoides, 195

obtusa, 30, 196

porata, 195, 196

scalaris, 206
Paludoinidae, 196
Paludomius, 196
paludosa, Pomaceg, 19, 81, 82
palustre, Buccinum, 199
palustris, Stagnicola, 199, 200
Paradines, 212
paralleliss, Ferrigsid, 62, 190
Pargphalyx, 6,61, 174, 186, 187, 203

effusa, 61,174, 186, 203

solida, 61,174, 203

solida optimmg, 187
parkeri latehfordt, Phvsella, 54, 164
parkeri parkeri, Physella, 54, 164
parkeri, Physella parkeri, 54, 164
partherwn, Campeloma, 18, 80, 81, 194
parva, Amnicolg limosa, 29
parva, Cincinnatia, 25, 100, 103
parva, Costatellp virgate virgata, 58, 166
paria, Fossaria, 49, 146, 149, 150, 152
parvd, Physella virgata virgata, 56, 166
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parvulus, Somartogyrus, 24, 95
pavium, Pleurocera, 46, 143
parvus, Gyraulus, 57, 172,177
parvus, Torquis, 57, 172, 177
Patellidae, 12
Patelloidea, 12
patellpides, Lanx, 53,153,159
paulensis, 1o fluvialis, 198
paupercula, Etimia, 37, 128
peninsulae, Costatella cubensis, 55, 164
peninsulae, Fossaria, 49, 150, 151, 153
peninsulae, Physella cubensis, 55, 164
pennsylvanica, Lithasia obovata, 141
pennsylvgnicus, Menetus, 202
pennsylvanicus, Menetus dilatarus, 202
pennsylvanicus, Micromenetus, 202
pennsylvanicus, Micromenetus dilatatus, 202
pennsylvanicus, Somatogyrus, 24, 88,96
peracita, Cincinnatia, 25,103
percarinatum, Helfsoma; 201
percarinatum, Helisoma anceps, 201
perconfusa, Valvata tricarinate, 16, 70
perdepressa perdepressa, Valvata, 16,72
perdepressa, Valvata, 16,71
perdepressa, Valvata perdepressa, 16,72
perdepressa form walkeri, Valvata, 16,70
perdisjuncta, Pierosoma subcrengta, 206
perdisiuncia, Planorbella subcrenata, 206
perdisjuncrum, Helisoma subcrengtum, 206
perplexa, Bakerilymnaea, 50, 152, 205
perplexa, Bakerilymnaea bulimoides, 160, 205
perplexa, Fossaria, 50, 152, 205
perplexa, Fossaria bulimoides, 160, 205
perpolitg, Bokerilymnaen, 50,151
perpolita, Fossaria, 50, 151
perstriata crispd, Elimia, 34
perstriata decampi, Elimia, 34, 124, 197
perstriata, Eliniia perstriata, 34
perstriata perstriata, Elimid, 34
petoskeyensis, Stagnicola, 52, 157
petricola, Acrorbis, 200
petrifons, Cincinnatia, 25, 100, 103
Petrophysa, 5, 56,167, 168

zionis, 56,167, 168
Phreatoménetus, 203,212
Physa, 5,53, 159, 160, 206

Jenniessi, 53,159

skirineri, 53,159 ‘
Physella, 5, 53-56, 153, 159-168, 200

acuta, 55, 165

ancillaria, 53, 163, 200

battimeri, 55, 165

boucardi, 53,153, 159

columbiana, 53, 159

cubensis cubensis, 55,164
cithensis peninsidge, 55, 164
globosa, 53,163 -

gyrina alba, 54, 162

gyring ampullacen, 54, 162
gyrina athearni, 54, 162

gyring aurea, 54,162

gyrina durea albofilata, 54, 162
gvrina bayfieldevisis, 54, 162
gyring cylindrica, 54, 162
gyring gouldi, 54, 162

gyring gyriva, 54, 161

gyrina gyrina elliptica, 54, 161
gyring gyrina hildrethiana, 54, 162
gyrina hawni, 54, 162

gyrina microstoma, 54, 163
gyring sayi, 54, 163

gyrina smithiana, 54, 163
hendersoni, 55, 165
hendersoni floridana, 200
hendersoni hendersoni, 55, 164
hendersoni hendersoni ariomus, 55, 164
heterostropha halei, 55, 165
tieterostropha heterostrophia, 55, 165
heterostropha pomila, 55, 165
hordacea, 54,161

humerosa, 55,165

integra brevispira, 56, 167
integra integra, 56, 167

fritegra integra walkeri, 56, 167
Johnsoni, 56, 165

lordi, 54, 161

magnalacustris, 54, 164
microstrigta, 54, 161

osculans, 56, 165, 200

parkeri latchfordi, 54, 164
parkeri parkeri; 54, 164
propingua nuttalli, 55, 163
propingua nuttalli triticea, 55, 163
propingua puttelli venusta, 55, 163
propinqua propingua; 54, 163
spelunca, 56, 166

squalida, 56, 166

traski, 55, 161

wtahensis, 55, 161

viriosd, 55,164

virgatd anating, 56, 166

virgata berendd, 56, 166
virgata concolor, 56, 166
virgata rhyssa, 56, 166

virgata virgata, 56, 166

virgata virgata parvd, 56, 166
virgined, 5§, 161 '
zionis, 56,167, 168

conoidea, 55,153 Phiysidae, 5, 53, 66, 147, 153, 159-167, 200, 205
cooperi, 53,159 Fhysina, 212 :
costata, 55,164 Physinae, 5, 53, 159, 161-167
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Phrysodon, 212
picta, Leptoxis, 42, 120, 137
Pierosoma, 6, 59,60, 175,176, 182, 183, 188, 205-
) 208
anmtmon, 59, 176, 182, 208, 207
hinneyi, 59, 205, 207
binneyi randolphi, 206
chautauquensis, 205
columbiensis, 60, 206, 207
corpulenta, 206, 207
corpulentd corpulenta, 60, 176, 205, 207
corpulenta vermilionensis, 60, 176, 205
corpulenta whiteavesi, 60, 176
horni, 205, 206, 208
kennicotsi, 206, 208
magnifica, 60, 176, 183, 205
multicostatd multicostata, 205
multicostata whiteavesi, 205
occidentalis, 60, 183, 207
occidentalis depressa, 205
occidentalis occidentalis, 205
oregonensis, 60, 175,205
pilsbryi, 60, 176, 207, 208
pilshrvi infracarinata, 60, 182, 205-208
pilsbryi pilsbryi, 60, 205
pilsbryi preblei, 206, 208
pilsbryi winslowi, 60
plexara, 205, 206, 208
subcrenata, 207, 208
subcrenata disjecta, 206
subcrenata horni, 206
subcrenata perdisjuncta, 206
subcrenata plexgta, 206
subcrenatg subcrenatq, 205
tenitls, 60, 183, 207
tenuis californiensis, 206, 207
tennuis sinuocsa, 206, 207
traski, 60, 206, 207
trivolvis, 188, 206208
trivolvis chautauguensis, 208
trivolvis fallax, 206, 208
trivolvis holstoriensis, 208
trivolvis lenta, 60, 206, 208
trivolvis macrostoma, 206, 208
trivolvis marshalli, 206, 208
trivolvis subcrenara, 60, 176, 183, 206-208
trivolvis trivolvis, 60, 184, 206, 208
trivolvis turgida, 60, 206, 208
fruncata, 60,176, 184, 206
winslowi, 206-208
Pila, 210
pilsbryaria, Fontelicella, 26
pilsbryanus, Somatogyrus, 24,96
pilsbryi, Amnicola, 29,112,113
pilsbryi choctawhatchensis, Lioplax, 18,76, 195
pilsbryi, Elimia, 38,128,197
pilsbryi, Gonjobasis, 197

pilsbryi, Helisoma, 207, 208

pilshryi, Helisoma pilsbryi, 205

pilsbryi, Hinkleyvia, 52, 158

pilsbryi infracarinata, Pierosoma, 60, 182, 205-208
pilsbryl infracarinata, Planorbella, 60, 182, 205.208
pilsbri infracarinaturm, Helisoma, 705-208

pilsbryi, Lioplax, 195

pilsbryi, Lioplax pilsbryi, 18, 76, 80

pilsbryi, Lyogyrus, 29,112,113

pilsbryi, Pierosoma, 60, 176, 207, 208

pilsbryi, Pierosoma pilsbryi, 60, 205

pilsbryi pilsbryi, Helisoma, 205
pilsbryi pilsbryi, Lioplax, 18, 76, 80
pilsbryi pilsbryi, Pierosoma, 60, 205
pilsbryi pilsbryi, Plarorbella, 60, 205
pilshryi, Planorbella, 60, 176, 207, 208
pilsbryi, Planorbella pilsbryi, 60, 205
pilsbryi preblei, Helisoma, 206, 208
pilshivi preblei, Pierasoma, 206, 208
pilsbryi preblei, Planorbella, 206, 208
pilsbryi, Stagnicola, 52, 158
pilsbryi winslowi, Pierosoma, 60
pilsbryi winslowi, Planorbella, 60
pinguis, Lithasia geniculara, 44,123, 140, 198, 199
piscinalis form obtusa, Valvata, 16,71, 72
pittensis, Calibasis acurifilosa, 41
pittensis, Juga acutifilosa, 41
planogyrumi, Pleurocera, 144
Planorbelld, 5, 59-61,174-176, 182-184, 188, 202, 205-
208
ammon, 59, 176, 182, 205, 207
bella, 202
binneyi, 59, 205, 207
binneyi randolphi, 206
campanulati, 202, 205
campanyiata camipanulera, 59, 175, 182, 205
camparulata canddensis, 202; 205
caimpanylaty collinsi, 59,175, 202, 205
campanilaia davisi, 202, 205
campanulata michiganerisis, 202, 205
caompanulara minor; 202
campanulata multivolvis, 205
caripanudata rideatiensis, 202, 205
cartipanulata Fudénsds, 202, 205
camparivlate smithi, 202, 205
campantdata wisconsinensis, 202, 205
chautauquensis, 205 '
columbignsis, 60, 206, 207
conanti, 206
corpulenta, 206, 207
corpulenta corpulenta, 60, 176, 205, 207
corpulenta vermilionensis, 60, 176, 205
corpulenta whiteavesi, 60, 176
disstoni, 206 _
duryi, 61, 184, 188, 206, 208
duryi duryi, 206, 208
duryi eudiscus, 206, 208
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duryi intercalaris, 206, 208 armigerd wheatleyi, 61, 173, 185

duryi normalis, 206, 208 ' carnpestris, 61, 173, 185
duryi preglabrata, 206, 208 : Jenksii, 185
duryi seminolis, 184,206, 208 wheatleyi, 202
horni, 205, 206, 208 Planorbuling; 212
kennicotti, 206, 208 planospirus, Menetus cooperi, 201
magnifica, 60, 176, 183, 205 planulatus, Menetus, 201, 202
multicostate multicostata, 205 plamilatis, Planordis, 202
multicostata whiféavesi, 205 platyrachis, Pyrgophorus, 21, 86,92, 98
multivolvis, 59, 175,182,202, 205 plebius, Elimia potosiensis, 40, 136
occidentalis, 60, 183, 207. Pleurocera, 4,6,45-47, 123, 142-146, 196.199, 204
occidentalis depréssa, 205 acufa, 45,197
occidentalis occidentalis, 205 aoute acutd, 45, 142
oregonensis, 60, 175, 205 ' aciite hinkleyi, 45
pilsbryi, 60, 176, 207, 208 acuta lewisi, 45, 143
pilsbryi infracarinata, 60, 182, 205-208 alveare, 45, 142, 143 _
pilsbrvi pilsbryi, 60,205 annuliferum, 47, 144, 145
pilsbryi preblei, 206, 208 brumbyi, 46, 145, 199
pilsbryi winslowi, 60 canaliculatum, 43
plexafa; 205, 206, 208 : carialiculativm alabamense, 46, 143
scalaris, 61, 184, 188, 206, 208 canaliculanum canaliculatum, 45
subcrenata, 207, 208 canaliculatim excuratum, 46, 143
subcrenata disjecta, 206 canaliculatum filum, 46, 142, 143
subcrendta horni, 206 : canaliculatim moriforme, 46, 143
" subcrenata perdisjuncta, 206 canaliculatum undulatum, 46, 142,143
subcrenata plexata, 206 corpulentum, 47, 145
subcrenata subcrenata, 205 currierianiiin, 46, 145, 199
tenuis, 60, 183,207 curtum curtium, 47, 145
tenuis californiensis, 206, 207 curtum roanense, 47, 146
tenuis sinuosa, 206, 207 esterbrooki, 144
traski, 60, 206,207 foremani, 47, 144
trivolvis, 188, 206-208 gradatum, 46, 144
trivolvis choutauquensis, 208 modestum, 143
trivolvis fallax, 206, 208 moniliferum, 143
frivolyis holstonensis, 208 nobilé nobile, 46, 145
trivolvis lenta, 60, 206, 208 nobile nodosa, 46, 143
trivolvis macrostoma, 206, 208 parvum, 46, 143
trivolvis inarshalli, 206, 208 planogyrum, 144
Hrivolvis subcrenata, 60, 176, 183, 206-208 ponderosuni, 143
trivolvis trivolvis, 60, 184, 206, 208 postelli, 46, 144
trivolvis turgida, 60, 206, 208 prasinatiim, 47, 144 :
tritncata, 60, 176, 184, 206 pyrevellum, 46, 144, 145, 199
winslowi, 206-208 showalteri, 47, 144
Planorbidae, 5, 57, 66, 147, 160, 168, 177-188, 703 strigtumi, 142
Planorbiria, 212 trochiformis, 46, 145
Plariorbinae, 5, 57, 177-187 uncigle, 47, 144
Planorbini, 5, 57, 177 unciale hastaturi, 47, 145
Planorbis, 201,202,212 : unciale unciale, 47, 144, 145
callioglyptus, 202 vestitum, 47, 144, 143
centervillensis, 202 viriduhuom, 47, 145, 199
newberryi;, 201 walkeri, 47, 146
opercularis oregonensis, 202 Plevroceridae, 4, 6, 32, 65, 116-118, 124-146, 196, 198
planulatus, 202 Pleyrovalvata, 212
umbilicatiis, 202 plexata, Pierosoma, 205, 208, 208
wheatleyi, 202 © plexata, Pierosoma subcrenata, 206
Planorbula, 6,61, 171,173, 174, 185, 202 plexata, Plaviorbella, 205, 206, 208
armigera armigerd, 61,173,174, 185 plexata, Planorbella subcrendta, 206
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plexatiin, Helisoma, 205,206,208
plexatum, Helisoma subcrenatum, 206
plicata, Leptoxis, 43,122,137
plicatastriata, Elimig, 34
plicifera, Juga, 41, 135
politum, Helisoma, 201
politum, Helisoma anceps, 201
Pomacea, 3,19, 66, 81, 82
bridgesi, 19, 81
miamiensis, 81
paludosa, 19,81,82
Pomatias, 211
- Pomatiopsidae, 4, 31, 65, 115,116
Pomdtiopsis, 4,31,115-117, 195, 196
binneyi, 31,116,117
californica, 31,116,117
chacel, 31,117
cincinnatiensis, 31,115,116
hinkleyi, 31, 116, 117, 196
lapidarig, 31,115-117, 195, 196
pomila, Costatella heterostropha, 55, 165
pomila, Physella heterostropha, 55, 165
Pompholycodea, 212
Pompholyx, 212
Pormus, 212
ponderosa, Cincinnatid, 25, 101, 103
ponderosum, Pletirocera, 143
ponsonbyi, Carinifex newberryi newberryi, 180
ponsonbyi, Helisoma newberryi newberryi, 180
porata, Amnicola, 112, 195, 196
poratg, Paludina, 195, 196
porrecta, Elimig, 34,127
portagensis, Helisoma, 201
portagensis, Helisoma anceps, 201
portlandensis, Menetus, 201
postelli, Elimia catenaria, 33,124
postelli, Pleiirocerd, 46, 144
Potgmopyrgis, 212
jenkinsi, 212
potosiensis crandalli, Elimia, 40
potosiensis, Elimia, 40
potosiensis, Elimia potosiensts, 40, 132
potosiensis ozarkensis, Elimig, 40, 136
potosiensis plebius, Elimia, 40, 136
potosiensis potosiensis, Elfiimia, 40, 132
powellensis, Io fluvialis, 198
praevosa, Ancudosa, 204
praerosa, Leptoxis, 43, 120, 138, 204
prasinatum, Fleurocera, 47, 144
preblei, Helisomd pilsbryi, 206
preblei, Pierosoma pilsbryvi, 206, 208
preblei, Planorbella pilsbryi, 206, 208
preglabrata; Planorbella duryi, 206, 208
preglabrata, Seminoling duryi, 206, 208
preglabratwim, Helisoma duryi, 206, 208
Probythinella, 3,21, 87, 88,92, 195
lacustris, 21, 87, 88,92, 195

lacustris limdfodens, 195
producta, Pseudisidora, 147 .
Promenetus, 6,61, 173, 186, 201-203
carus, 61,202,203
eircumiineatits, 203
coloradoensis, 202
exacyous, 61,173, 186, 201, 202
harni; 202
Rudsonicus, 202
hyalina, 202
ritegas, 2072
rubellus, 202
umbilicatelius, 61, 173, 186, 202, 203
umbilicatus, 202 '
propingua nutralli, Physella, 55, 163
propingua nuttelli triticea, Physella, 55, 163
propingua nuttalli venusta, Physella, 55, 163
propinqua, Physella propingua, 54, 163
propingua propingua, Physella, 54,163
proserpinia, Amnicola, 29, 196
Prosobranchia, 3, 12, 64, 160
protea, Tryonia, 21, 90, 92
proxima, Elimia, 39, 130
Fseudisidora, 147
producta, 147
Pseudogalba, 149,212
Pseudosuccinea, 5, 50, 148, 155
columella, 50, 148, 155
Ptenoglossa, 12
Puimonata, 4, 64
pumilis, Somatogvrus, 24,96
pumilum, Gyrotoma, 41,119, 134, 197
pupdeformis, Flimia, 34, 125
pupoided, Amnicola, 30, 111,113, 196
pupoidea, Elimia; 36, 128
pupoided, Lyogyrus, 30, 111,113
pusilla, Galba, 149, 199, 211
pybasi, Elimia, 37
pyenus, Aphdostracon, 20, 87, 89
bygmiaeqa, Elimia, 36, 127
pygmaeus, Somatogyrus, 24,96
pyramidatum, Gyrotomd, 41, 119, 134, 197
Pyramidelljdae, 12
pyreviellum, Pleurocera, 46, 144, 145, 199
Pyrgophorus, 3, 21, 86,90-92, 98, 203
plaivrachis, 21,86, 9%,98
spinosus, 21,90, 91
Pyrgula, 213
Pyrgulopsis, 4,27, 28, 107-110, 195
archimedis, 27, 109, 110
letsoni, 27, 108, 110, 195
nevadensis, 107, 110
nevadensis nevadensis, 28, 109
nevaderisis paiutica, 28
ozarkensis, 28, 110, 195
scalariformis, 28, 109, 110, 195
wabashensis, 195
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quadratus, Somatogyrus, 24,96
Rachiglossa, 12
radiatus, Ancylus, 211
Radix, 5,51, 148, 155

auricularia, 50, 148, 153
randolphi, Helisama birineyi, 206
randolphi, Pierosomu binneyi, 206
randolphi, Planorbella binneyi, 206
reclivata, Neritina, 67
reclivata, Neriting veclivati, 15, 69
reclivat palmaé, Neriting, 15, 67
reclivata reclivata, Neriting, 15, 69
reclivdta sphaera, Neritina, 15, 67
recta, Io fluvialis, 136, 198
reflexa, Stagnicola elodes, 156 _
regulare, Campeloma, 18,74, 78, 80, 194
retromargo, Amnicols, 30, 86,111,113
retromargo, Lyogyrus, 30, 86, 111, 113
rhadinus, Aphaostracon, 20,82, 87
Rhapinema, 4, 28, 86, 102, 107, 108, 204

dacryvon, 28, 86, 102, 107, 108
Rhipidoglossa, 12
rhodacme, Rhodacmea, 189, 191
Rhodacmea, 6,62, 188-191, 209

cahawbensis, 189

elatior, 62, 189, 190

filosa, 62, 189-191

hinkleyi, 62, 189-191

rhodacme; 189, 191
Rhodoecephala, 213
rhombostoma, Amnicola, 29, 108,113
rhyssa, Costatella virgata, 56, 166
rhyssa, Physella virgata, 56, 166
Fideguense, Helisoma campanulatum, 202, 205
rideaitensis, Planorbella campanulata, 202,205
riograndénsis, Cochlioping, 22, 83, 84,92
Rissoojdes, 65
Fivularis, Ferrissia, 63, 190-192°
roanense, Pleurocera curtum, 47, 146
rognense, Strephobasis curium, 47, 146
robusia, Fontelicells, 26, 103, 106
robusta, Natricola, 26,103, 106
rovalense, Helisomg anceps, 58, 174, 201
rubella, Eliniia, 127
rubellus, Promenetus, 202
rudentis, Helisomd campanulation, 202, 205
rudentis, Planorbelly campanulata, 202, 205
rushi, Helisoma, 201
rushi, Helisoma anceps, 201
rustica, Fossaria, 49, 150, 151, 153
rustica, Fossarig imodiceila, 151
selebrosa floventiana, Lithasia, 44, 141
salebrosa, Jo, 199
salebrosa, Lithasia, 199
salebrosa, Lithasia salebrosa, 44, 141
salebrosa salebrosa, Lithasia, 44, 141
salebrosa subglobosa, Lithasia, 44, 141,199

sampsoni, Menefus, 59,172,181, 202
sampsoni, Micromenetus, 59, 172, 181, 202
sanctaemariae, ILymnaea stagnalis, 50, 148, 154

. sargenti, Somatogyrus, 24,96

sathon, Notogillia, 27, 86, 104, 107
sayi, Helisoma, 201
sayi, Helisomy anceps; 201
sayi, Physella gyrivia, 54, 163
scalare, Helisoma, 206, 208
scalariformis, Pyrgulopsis, 28, 109, 110, 195
scalarts, Paluding, 206
seqlaris, Planorbella, 61, 184, 188, 206, 208
scalaris, Seminoling, 61, 184, 188, 206, 208
Scalidae, 12
Scaphe, 213
Schizochilius, 213
Sehizostoma, 198,213
scisstira, Apella, 198
Segmentineas; 200
Segmentina, 213 .
senticirinata, Flimia, 38
seminalis, Fluminicola, 22
seminole, Helisoma duryi, 206, 208
seminolis, Planorbella duryi, 184, 206, 208
seminolis, Seminoling duiyi, 184, 206, 208
shellense, Helisorma, 201
Seminoling, 6,61, 175, 184, 188, 206, 208
conanti, 206
disstoni;, 206
duryi, 61, 184, 188, 206, 208
duryi duryi, 206, 208
duryt eudiseus, 206, 208
duryi intercalaris, 206, 208
duryi normialis, 206, 208
duryi preglabrata, 206, 208
duryi seminolis, 184, 206, 208
scalaris, 61, 184, 188, 206, 208
serrata, Sragmcola emarginata, 157, 200
sheldoni, Hoyia, 20, 82,90, 203
shimeki, Ferrissig, 192
showalteri, Flimia, 3%, 128, 197
showalteri, Leptoxis, 43,121, 138, 198
showalteri, Lepyrium, 23, 84,99
showalteri, Lithasia, 197
showalteri, Melanid; 197
showalteri, Pleurocerd; 47, 144
silicula, Juga, 41, 135
simplex, Elimia, 38 39,130
simplex, Valvata tricaringta, 16,70
Simipsonia, 149,213 -
siticera form danielst, Valvata, 16,72, 73
sineera nylanderi, Valvata, 16,72
sincera sincers, Valvata, 16, 68 72,73
sincera, Valvata sincera, 16,68, 72,73
stnugsa, Plerosorng _tenuts. 206' 207
sinviosa, Planorbelly tenuis, 206, 207
stnosuri, Helisomia tenie, 206, 207
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siskivouensis, Calibasis dcutifilosa, 41
siskivouensis, Juga acutifilosa, 41
skinneri, Physa, 53,159
smithi, Helisoma camparulatum, 202, 205
smithi, Neoplanorbis, 62,171, 187
smithi, Planorbella campanulata, 202, 205
smithiana, Physelld gyrina, 54, 163
sofida optima, Parapholyx, 187
solida optima, Vorticifex, 187 -
solida, Parapholyx, 61,174, 203
solida, Vorticifex, 61, 174 203
Somatogyrus, 3,23- 25 86, 88,93.97, 99, 100 195,
203

alcoviensis, 23

aldrichi, 93

amnicoloides;, 23,93

aureis, 23,93, 99

biangulatus, 23, 94

constrictus, 23,94

coosaensis, 24, 88,93,97, 99, 203

crassilabris, 23,94

crassus, 23,94

curtierianus, 23,94

decipiens, 23,94

depressus, 23,99

excavqtus, 23,94, 95

georgianus, 23,95

hendersoni, 23,95

hinkleyi, 13,95

huwierosus, 23,95

integrd, 24

isogonus, 203

nanus, 24,95

obtusus, 24,95

parvulus, 24,95

pennsylvanicus, 24, 88,96

pilsbrvanus, 24,96

pumilus, 24,96

premaeus, 24,96

quadratus, 24,96

sargeriti, 24,96

strengi, 24,96

substriatus, 24,97

tenax, 24, 86, 88,99, 100, 203

tennesseensis, 24,97

trothis; 24

tryoni, 24,195

virginicus, 25, 88,97, 195

walkerianus, 24,97

wheeleri, 24,97

sonomaensis, Bakerilymnaed, 50, 151, 1532, 154, 205

soromaerisis, Fossarig, 50, 151, 152, 154, 205
sonomaerisis, Lymnaeq, 152

sordida, Lithasia obovata, 141

spelunca, Costatella, 56, 166

spelunca, Physella, 56,166

sphaera, Neritina reclivata, 15, 67

spillvnani, Gyrotoma, 133, 197, 198
Spilochlamys, 4, 28, 86, 104, 107-109
conica, 28, 86, 104, 107, 108
gravis, 28, 104, 108, 109
turgida, 28, 104, 107
spinella, Elimia arachnoidea, 33, 124
spinosa, Io fluvialis, 136, 198
spinosus, Pyrgophorus, 21, 90, 91
spiralis, Antroselates, 19, 83, 89
Spirodon, 213
squalida, Costatella, 56, 166
squalida, Physella, 56, 166
stagnalis appressa, Lymnaeéa, 50, 148, 154
- stagnalis, Lymnaea, 199
stagnalis sanctaemariae, Lymnaea, 50, 148, 154

Stagnicola, 5,51, 52,148, 149, 152, 155-158, 195, 199

200, 204, 205
alpenensis, 155
apicing, 51
arctica; 51,156
bonnevillensis, 51, 156
caperata, 52, 158
catascopium, 51, 156, 200
cockerelli, 152
confracta, 51, 156
elodes, 51, 155, 156, 200
elodes reflexa, 156
elrodi, 51, 156
elrodiand, 51, 155
emarginata, 51, 157, 200
emarginaia canadensis, 157
emarginata nashotahensis, 157
ermarginata serratq, 157, 200
emargingtus, 195
exilis, 51,155
gabbi, 52,157
hirikleyi, 52,157
idahoense, 52,157
impedita, 156
jolietensis, 155
kingi, 158
laurentiana, 156
ritighelsi, 52, 149, 157
montanensis, 52, 158
nasoni, 158
neopalustris, 51,155
newfoundlandensis, 156
gronoensis, 52, 157
palustris, 199, 200
petoskeyensis, 52, 157
pilsbryi; 52,158
traski, 51, 155
utahensis, 52, 158
walkeriana; 52, 158
woodruffi, 52,158
whomingensis;, 156 _

stearnsiand, Elirmia caeluatyra, 39,130, 131
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stéarnsiona, Fontelicella, 26
Stenoglossa, 12
Stenophysa, 5,57, 160, 167, 168, 200, 205
marmaorate, 57, 167, 168
maiugerige, 57, 167, 168
Stinpsonia, 213
Stiobia, 4,28,98, 108,113
nang, 28,98, 108,113
strengl, Somatogyrus, 24,96
Strephobasis, 4,47, 145, 146
corpulentum, 47, 145
curtunt curtum, 47, 145
curtum roanense, 47, 146
walkeri, 47, 146
Streporia, 213
Strepomatidae, 196
strigtula, Elimia, 34, 124
striatum, Helisoma, 201
strigtum, Helisoma anceps, 201
siriatum, Pleurocera, 142
strigosa, Elimin, 34, 126
stygia, Amnicold, 29,112
subcarinata, Lioplax, 18,76, 80, 195
subcarinata occidentalis, Lioplax, 195
subcrenata disjecta, Pierosoma, 206
subcrenata disjecta, Planorbella, 206
subcrenata harni, Plerosoma, 206
subcrenata horni, Planorbella, 206
subcrenata perdisjuncta, Pierosona, 206
subcrenata perdisfunctd, Planorbella, 206
subcrenata, Pierosoma, 207, 208
subcrenara, Pierosoma subcrenata, 205

subcrenata, Pierosoma trivolvis, 60, 176, 183, 206-208

subcrenata, Planorbells, 207, 208
subcrenata, Planorbelly suberenata, 205

suberenatd, Planorbelly trivolvis, 60, 176, 183, 206-

208
subcrenata plexata, Plerosoma, 206
subcrenata plexata, Planorbella; 206
subcrenata subcrenata, Plerosoma, 205
subcrenata subcrenata, Planorbella, 205
subcrenatum disjectum, Helisoma, 206
subcrenatum, Helisoma, 207, 208
subcrenatum, Helisoma subcrenatuin, 205
subcrenatuni, Helisoma trivolvis, 206-208
subcrengtum howni, Helisoma, 206
subcrenatum perdisjunctum, Helisoma, 206
- subcrenatiim plexatum, Helisonid, 206
subcrenatiom subcrenaium, Helisoma, 205
subglobosa, Anculosd, 204
subglobosa, Birgelle, 25,97-100
subglobosa fsogona, Birgella, 25
subglobosa, Leptoxis, 138, 204
subglobosa, Lithasia salebrosa, 44,141, 199
subpurpureus, Viviparus, 17,71, 78
subrotundata, Lanx, 53,153
subsolidim, Campeloma, 79

substrigtus, Somatogyrus, 24,97
suleulosa, Lioplax, 18,76, 195
symmetrica, Elimig, 39, 131

taentata, Leptoxis, 43,120,121, 138, 204

Taenjoglossa, 12

taitiana, Etimia, 37, 129

talqiinensis, Lioplax, 18,76, 80

tannum, Campeloma, 17, 79, 194

tantillus, Neoplaviorbis, 62, 171, 186

Taphius, 213

tartarea, Fontigens, 30, 114

tazewelligna, Fossarfg, 49, 146, 150

techella, Bakerilymnuned; 50,152,154

techella, Fossarig, 50,152, 154

techella, Lyningea, 152

Telescopella, 213

tenax, Somatogyrus, 24, 86, 88,99, 100, 203

tenax, Walkerilla, 24, 86, 88,99, 100, 203

tennesseensis, Soimatogyrus, 24,97

tentaculata, Bithvnia, 81, 83

tentaculata, Bithyria tentaculata, 19

tentacitlata magnalacustris, Bithyniq, 19, 82, 83

tentaculata tentaculata, Bithynia, 19

tenue californiense, Helisoma, 206, 207

tenue, Helisoma, 207

terte sinuosum, Helisoma, 206, 207

tenuipes, Littoridinaps, 20, 82, 86, 87, 91,98

tenuis californiensis, Pierosomg, 206, 207

renuis ealiforniensis, Planorbella, 206, 207

tenuis, Pierosoma, 60, 183, 207

tenuis, Planorbellg, 60, 183, 207

tenuis sinucsa, Pierosoma, 206, 247

renuls sinuosa, Planorbella, 206, 207

teres, Eliniia, 34, 126

texana, Cochliopa, 31,114

theiocrenetus, Aphdostracon, 20, 87, 91

Thigra, 4,32,116-118
granifera, 32,116,118

Thiaridae, 4, 31,65,116, 117

Thomsaonia, 213

Tiara, 213 o

timidus, Elimia mutabilis, 37

tintinabulum, Lepioxis, 138§

Torquis, 5,57, 172,177, 200
circumstriatus, 57, 172, 171
hornensis, 57, 172, 177, 200
parvus; 57,172,177

tortum, Elimia lnqueata, 36

Toxoglossd, 12.

trasid, Helisoma, 206, 207

traski, Physella, §5, 161

traski, Pierosoma, 60,206, 207

traski, Plgnorbelia, 60, 206, 207

traski, Stagnicola, 51, 155

traskii, Helisoma, 207

tricarinata morph bakeri, Vabvata; 16, 63

iricarinatd morph basalis, Valvata, 16, 68
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triearingta morph infracariviate, Valvata, 16,68

tricarinata morph mediocarinata, Valvata, 16, 68

tricarinaté moiph perconfusa, Valvata, 16,70

tricarinate morph simplex; Valvata, 16,70

rricarinata morph fricarinata, Valvata, 16, 68, 70

tricarinatd motrph unicarinata, Valvata, 16, 68

tricarinata, Valvata, 16,67, 73

tricarinata, Valvata tricarinara, 16, 68, 70

trilineata, Léptoxis, 43,122,139

tritineata, Mudalia, 43,122, 139

triticea, Physelld propingua nuttalli, 55, 163

trivolvis chautauquense, Helisoma, 208

trivolvis chautauquensis, Pierosoma, 208

trivolvis chautauquensis, Planorbella, 208

trivolvis faflax, Helisoma, 206, 208

trivolyis fallax, Pierosoma, 206, 208

trivolyis fallax, Planorbella, 206, 208

trivolvis, Helisoma, 206-208

trivolvis, Helisoma trivolvis, 206, 208

trivolvis holsionense, Helisoma, 208

trivolvis fiolstonensis, Pierosoma, 208

trivolvis holstonensis, Planorbella, 208

trivolvis lenta, Pierosoma, 60, 206, 208

trivolvis lenta, Planorbella, 60, 206, 208

trivolvis lentum, Helisoma, 206, 208

trivolvis macrostoma, Pierosoma, 206, 208

trivolvis macrostoma, Flanorbella, 206, 208

trivolvis macrostomum, Helisoma, 206, 208

trivolvis marshalli, Helisoma, 206, 208

trivolyvis marshalli, Pierosomia, 206, 208

trivolvis marshalli, Planorbellg, 206, 208

trivolyis, Pierosoma, 188, 206-208

trivolvis, Pierosoma trivolvis, 60, 184, 206, 208

rrivolvis, Planorbella, 188, 206-208

trivolvis, Planorbella trivolvis, 60, 184, 206, 208

trivolvis subcrenata, Pierosoma, 60, 176, 183, 206.208

wrivolvis subcrenata, Planorbella, 60, 176, 183, 206-
208

trivolvis subcrenatum, Helisoma, 206-208

trivolvis trivolvis, Helisoma, 206, 208

frivolvis trivolvis, Pierosoina, 60, 184, 206, 208

trivolvis trivolvis, Planorbella, 60, 184, 206, 208

frivolvis turgidda, Pierosoma, 60, 206, 208

trivolyis turgida, Planorbella, 60, 206, 208

irivolvis turgidum, Helisoma, 206, 208

trochiformis, Pleurocerd, 46, 145

troostiana, Efimia, 34, 126

Tropiding, 213

trothis, Somatogyrus, 24

truncata, Pierosomd, 60, 176, 184, 206

truncata, Planorbella, 60, 176, 184, 206

Truncatelloidea, 3, 63

truncatula, Fossaria, 49, 149, 150, 154, 205

fruncatim, Helisoma, 206

tryoni, Aplexa elongata, 56, 167

tryoni, Somatogyrus, 24,195

trvant; Vorticifex, 203

Tryonid, 3,21, 90-92, 203

cheatumi, 21,90-92, 203

clathrara, 21, 90,92

diaboli, 21,90,92

imitator, 21,90

protea, 21,90, 92
Trypanostoma, 213
tuberculata, Melanoides, 31,116, 117
Tulotoma, 3, 16,75, 77, 194

ariguldta, 77, 194

coosaensis, 194

maghimonilifera, 194

magnifica, 16,75,77, 194
turbiniformis, Fluminicola, 22,93
turgidn, Pierosoma trivolvis, 60, 206, 208
turgida, Planorbella trivolvis, 60, 206, 208
turgida, Spilochlamys, 28, 104, 107
rurgidum, Helisoma trivolvis, 206, 208
Turridae, 12 :
turrita, lo fluvialis, 136, 198
turritella, Fontigens, 30,114
Tviotoma, 213
ucheensis, Elimia, 32,125
umbilicata, Clappia, 22, 88,92, 93
umbilicata, Leptoxis, 43, 120, 143
umbilicatellus, Promenetus, 61, 173, 186, 202, 203
umbilicatus, Neoplanovbis, 62,171,187
umbilicatus, Planorbis, 202
umbilicatus, Promenetus, 202

umbonata, Goniobasis, 198 3
unakensis, Io fluyialis, 198
unciale hastatum, Pleurocera, 47, 145 ;

unciale, Pleurocera, 47, 144 _
wricigle, Pleurocera unciale, 47, 144, 145
uncidle wicigle, Pleurocera, 47, 144, 145 i
uridulatum, Pleurocera canaliculgtum, 46, 142,143 :
unicaririatd, Valvata tricarinata, 16, 68
unicaririatum, Helisoma, 201
unicaripatum, Helisoma anceps, 201
utatiensis horati, Valvata, 16, 70
utahensis, Physella, 55,161
utahensis, Stagnicola, 52, 158
utahensis utahensis, Valvata, 16, 68
utahensis, Valvatd, 16,73
utahensis, Valvata uighensis, 16, 68
Valvata, 3, 15, 16, 67.74, 196, 204
bicarinatd, 69
bicarivata bicaringta, 15,70
bicarivata morph hormelis, 15, 69,70
humieralis, 15,69, 72
lewisi, 71
lewisi lewisi, 15, 72
lewisi miorph ontarivensis, 15, 67, 70, 71
mergélla, 15,71, 72 ’
- micra, 196, 204
micrg hugax, 196, 204
perdepressa, 16,71
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perdepressa perdepressa, 16,72
perdepressa form walkeri, 16,70
piscinalis form obtusa, 16,71,72
sincera form danielsi, 16,72, 73
sincera nylanderi, 16,72
sincera sincerd, 16,68, 72,73
tricarinata, 16,67, 73
tricaringta morph bakeri, 16, 68
tricarinata morph basalis, 16, 68
tricarinata morph infracarinata, 16, 63
tricarinata morph mediccarinata, 16, 68
tricarinatq morph perconfusa, 16,70
tricarinata morph simplex, 16, 70
tricaringta morph tricarinata, 16, 68,70
tricarinata morph unicarinata, 16, 68
utahensis, 16,73
utahensis morph horatt, 16, 70
utahensis ittahensis, 16, 68
virens, 16,72,73
winnebdagoensis, 16, 70, 74
Valvatidae, 3, 15, 64, 67-69, 71,73, 74
Valvatoidea, 3, 64 '
Vancleavia, 213
vancouverensis, Bakerilymprigea, 50,152
vancouverensis, Fossaria, 50, 152
vanhyningi, Cincinnatia, 26, 101, 105
vanhyningiana, Elimia catenaria, 33, 124
varuixerriiand, Elimia, 38,39, 131
varians, Elimid, 35
variata, Elimia, 38, 128
vatighani, Helisoma eucosmium, 58
Velletea, 213
nuttalli, 213
Velletia, 213
ventusia, Physella propinqua nuttalli; 55, 163
Vermetoidea, 4, 63
vermilionense, Helisoma corpulentum, 205
vermilionensis, Pierosoma corpulenta, 60,176, 205
vermilionensis, Planorbella corpulenta, 60,176, 205
vertucosd, Angitremia, 45, 142, 199
verrucosa, fo fluvialis, 136,198
verrucosa, Lithasia, 45,142, 199
vestitum, Pleurocera, 47, 144, 145
viennaensis, Elimia boykinigna, 32,116
vinosa, Physella, 55, 164
virens, Flinninicola, 22
virens, Valvata, 16,72,73
virgata anating, Costatella, 56, 166
virgata anating, Physella, 56, 166
virgata herendti, Costatella, 56, 166
- virgata bérendti, Physella, 56, 166
virgata concolor, Costatella, 56, 166
virgate coricolor, Physella, 56,166
virgata, Costatella virgata, 56, 166
virgata, Leptoxis, 43,123,140
virgata, Mudalia, 43, 123, 140
virgata parve, Costatellg virgdtd, 56, 166

virgata parva, Physella virgata, 56, 166
virgata Physella virgata, 56, 166
virgata rhyssa, Costatella, 56, 166
virgata rhyssa, Physelld, 56, 166
virgata virgata, Costatelld, 56, 166
virgata virgaia parva, Costatella, 56, 166
vitgata virgata parvd, Physella, 56, 166
virgate virgata, Physella; 56, 166
virginea, Physella, 55,161
virginica, Elimia, 39, 130
virginicus, Somatogyrus, 25, 88,97, 195
virginicus, Walkerilla, 25,88, 97
viridulum, Pleurocera, 47, 143, 199
Vitta, 213
vitrata, Leptoxis, 43,121, 138
Vivipara, 213
Viviparella, 213
Viviparidae, 3, 16,66, 74, 75,77, 79, 80, 194
Viviparinae, 3, 16,77 ’
Viviparoidea, 65, 83
Viviparus, 3,16, 17, 75-78
georgianus, 16, 77,78
intertextus, 16,76,77
subpurpureus, 17,77, 718
Vorticifex, 6,61, 174, 186, 187, 203
effusa, 61,174,186, 203 '
solida, 61, 174, 203
solida optima, 187
tryvoni, 203
wabashensis, Pyrgulopsis, 195
walkeri, Amnicola, 30,111,113, 114, 196
walkeri, Costatella integra integra, 56, 167
walkeri, Ferrissia, 63, 192,193
walkeri, Gyrotoma, 41, 119, 135, 197, 198
walkeri, Lyogyrus, 30,111, 113, 114
Walkeri, Pliysella integia integra, 56, 167
walkeri, Plewrocerd, 47, 146
walkeri, Strephobasis, 47, 146
walkeri, Valvata perdepressa, 16, 70
walkeriang, Stagnicolg, 52, 158
walkerianus, Somatogyris, 24,97

Walkerilla, 3, 24, 25, 86, 88, 93,97, 99, 100, 195, 203

coosaensis; 24,88, 93,97, 99, 203
tenax, 24, 86, 88,99, 100, 203
virgiricus, 25, 88,97
Walkerola, 5,53, 147, 159
klamarhensts, 53, 147, 159
weberi, Fontigens, 31, 196
wekiwae, Cinginnatia, 26, 101, 103 .
wetherbyi, Notogillia, 27, 104, 107, 108
wheatleyi, Plariorbis, 207
wheatleyi, Planorbuli, 202
wheatleyi, Planorbula armigera, 61,173, 185
wheeleri; Somatogyris, 24,97
whiteavesi, Helisoma muiticostatum, 205
whiteavesi, Pierosoma corpulenita; 60, 176
whiteavesi, Pierosoma multicostata, 205
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whiteavesi, Plaviorbella corpulenta, 60, 176
whiteavesi, Planorbella muldticostata, 205
winkleyi mozleyi, Marstonia; 106
winhebagoensis, Valvata, 16,70, 74
winslowi, Helisorma, 206-208

winslowi, Plerosoma, 206-208

winslowi, Plerosoria pilsbryi, 60

winslowi, Planorbella, 206-208

winslowi, Planorbella pilsbryi, 60

294

——

wisconsinense, Helisoma campanulatum, 202, 205
wisconsinensis, Planorbella campanulata, 202, 305 ;
woodruffi, Stagnicola, 52, 158 o
wyomingensis, Stagnicold, 156
xynoelictus, Aphdostracon, 20, 87, 91
zionis, Petrophysa, 56, 167, 168
zionis, Physella, 56,167, 168

. Zygobranchia, 12
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