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A Revision of the Mollusca of Indiana
Calvin Goedrich and Henary van der Schalie

Constantine Smales Rnﬁncsque mentioned Tndiana ance and the Wabash
River three times jn his writings on the moflusks of the trans-Appalachian
region, and so must e considered the first of the naturalists to be interested
i the shelllife of the state. No doulnt he was f!'equcmiy ilong the Indinna
shores while he was searching the Ohio River for material, especially ar the
Falls, bur in assigning so many of his Ands 1o Kenrucky he appears to have
been quite aware thar the political border line did not foflow the center of the
stream The serious wealness of Rafincsque, as has heen repeatedly recited,
was the seark brevity of hi dcs(:'iprions. For example, in 1818 he defined
Ellypstoma gibhosa as having 4 spires, a large knob behind the outward lip.,
From the Ohio and Wahash, length half an inch” What he meant has in.
spired ingerious guessing, but nothing better.,

Trustwortf'}y beginnings of the stucy of the subject were with Themas Say,

twice a traveler in the apes and hnally a residenr. s firse sight of Indiana

wai from a stemmbont carrying him down the Ohio River with the Long’s
Bspedition of 1819, Whife stops were made for fuel or Provisions or repairs,
Sy went ashore, and as he did so in Ohio doubrless he made collections at
Indima Lindings alse. On the second of dhe expeditions, in 1823, he camne into
the country overdand through Wheeling and Columbus to Fort Wayne.
Thenee the ourmey was over the trajl that struck the Grear Sauk Trail in
southwestern Micligan and branched off from this dim and soggy path to the
shores of Lake Michigar and to Chicago, then commeonly spoken of as Fore
Dreathorn, One or two species described or mentioned in the repart on this
expedition as found in the North-West Territory may have heen taken in this
part of the journey. Theee vears fater, Say came with the “Boat-load of
Koowledge o 1he communal experiment of New Harmony, and here he was
to remain through the varying periods of prosperity and depression, unity and
bickerings, of the colony until his death. R. B Call printed a fist of twenty-
three species of shells of Indiana which were named by Say, and this const}.
teeed only o smal part of his work. Say has heen put forth as the “Father of

American Entomofos 2 He was sice as well of molluscan studies in Armerica.
¥ ‘

In the periagd of weumulation of information on the zoology of the United
States, cisconnected and casual in the nature of things, numbers of mollusks
of Indiana were described by I G Anthony, T. A. Conrad and Isaac Lea,
Professor 8. S, Haldeman dealt with certain shells which came 1o him from
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Mrs. Say after the death of Thomas Say. Dr. john T, Plammer listed the
forms occurring about Richmond in Wayne County. D. R, Moore and AL W,
Buder made the same kind of examination in Franklin County and E. Pleas
in Henry County. The first attempt to bring together data concerning the
Molluaca of the whele state was by Fred Stein. This was pLﬂﬁi&hcé in the
report of the State Geological Survey for 1880. A work carrying descriptions
of species and embodying distribution was by Dr. R. E. Call. This was made
a part of the report of the Indizna Department of Geology and Namurai e
sources for 1899, The paper is parzicular) £ :

LI ! '
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which accompany it. Announced as a supplementary paper 10 this cazaiofue
was one On Some Mollusca Known to Oceur m Indiana by W. S, Blatctles
and L. E. Daniels, issued in 1903, With 1t was A Check Lise of Indiong Mol
Tusea, with Localitics, a compilation by Dantels atone. Tt contains wtormana
sbout the fauna of morthern Indiana, licele of which hd Been known 1o 040
A report by Blatchley upon the Motlusca of Lake Maxinkuckee was expanded
in Lake Maxinkuckee, o Physical and Biological Survey, B SV, Evermann nd
Howard . Clark, 1920, volume 2, pages 4175, There are evidences that m
this production, certain mollusks not of the lake although of Tadiana were
included. A Supplemenial Check List of Indiana Moilusea by Daniels fal-
lowed his fwst compilation. Of later writers upon the general subject, A C.
Billups wrote abour Mollusca in the vicinity of Lawrenceburg, A, A, Finkley
of findings in the lower Wabash River and Frank Colling Baker of these in
Cedar and Dass lakes of notth Indiana.

Tt can be taken for granted that the Mollusca of Indiwna are engirely posr-

“ glactal. At least no species has been observed in the non-glaciated area of the

atate which can be considered as having occupied the region before the ice age
and carried over into the post-glacial period. Tt is of intecest in this connec
tion that the same negative evidence obtains for the mollusks of the driftiess
section of Ulinois, Wisconsin and Towa, Means by which reinvasion was
accomplished have received some speculative atiention, the surmises, as they
must be called, being based upon what s known of ways of distribution at
present and the knowledge of ecological factors which appear to govern dJis
persal--a mass of somewhat chaotic material constantly undergoing revision,
Some of the small land shells have been found in situations o which seeming.
fy they could have been borne only by winds, some possibly as ova. Indications
are that larger land forms have followed up the damp and wooded banks of
streams by slow movement from molluscan generation to generation. Some of
the Planorbidae, appearing even in temporary feld and woods peols, in water-
ing troughs and reservoirs, can be explained as distribution by bieds. Living
Succined. as another example, have been discovered among the feathers of
wildfowl. The extremely restricted oviposition In the Pleuroceridae is reffected
in the fact that in this group there is no sign whatever of dissemination over-
land. Thus while streams of different deainage basins may very nearly
approach one another, each occupied by pleurocerids, their fauna may be
entirely distinct. In the case of the Unionidae, dispersion is linked with that
of fishes upon which the glochidia are parasitic. Whatever the mode of distri-
bution, it has to be remembered that continued existence of a moflusk in any
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spot to which it may penetrate depends upon whether that spot is enviren-
wentally favorable, particularly for reproduction. It is to be suspected that in
times without number migration has proved a failure.

That varying aquatic ccology is attended by a variation in molluscan
popolations & illustrated by the Pleuroceridne of the Wabash River. The
mames of the species upsteeam to downstream are here given:

Five miles w. of Celina, Mercer Co., Chio

Comtabasis fivescens
Mufton, Wells Co.. Indiana
Cloninhasis Tivescens
Pleurocera acnta
{.ng.ﬁunﬁpurl, Cass Co.
Coonivhasty Hvescens
Pleurseera acuta
I.ilf.’\yvltv. Tipp(’cnnoe Co.
Comiohasis vescens
Plevracers ucida
. i)lrl'”ffli‘l'f(f ('(l”(’h‘!'(”’ﬂ“f”f
Mantesuma, Parke Co.
Plewracera canaliculatum
Meurocera canalicfatom undulatum
Vincennes, Knox Co,
Plevrocera canaliculatum
Plewracera canalicolatim endulatum
Lithasta ebovaia

M1, Carmel, Wabash Co., Dlincis
Plevrocera canaliculatum
{.ithasia obovaia biconica
Lithasia armigera

New Iarmoeny, Posey Co., Indiana
Pleurseera caneliculatum
Pleurocera conalicalatum undulatum
Plevrocera canaliculalem excuratum
Lithasia ebovala
Lithasia armigera
Lithasia verrueosa

Grand Chains, Pasey County
!)I('{”'UCL‘,-CI f'(l”(l["c“[ﬂl“fn
Pleurncera conaliculatum undulatum
Pleurocera alveare
Lithasia ebavala micrelineals
Lithasia armigera
Lithasia verrucosa
Anculosa pracrosa

It will be seen by this list that Lafayette s a transition point, a situation
in which conditions are favorable for both the upstream forms that may be
called northern and forms representative more of the southern molluscan
iauna. The soathern aspect is most noticeable at the Grand Chains where all
the Pleurocidae are species that are common to Kentucky and Tennessee
rather than 1o states north of the Chio River, three occur in the Qhio River
but make a northern invasion only into the Wabash River, and one is known
only to the Wabash and a teibutary of the Green River of Kentucky. {Species
and mlhspecies are here treated of as on the same taxonomic pi.‘me‘)

Adaptiveness varies among the Mollusea as among other organisms. Those
speaies the remains of which are found in Pleistocene deposits were unques-
twonably very adaptive, and physiologically can be thought of as pioneers.
Such of them as exist today display this quality by occupying a very wide
eange of habitats. OF more limited adaptiveness are those tervesttial species
that five along the bluffs of the Ohio River and indicate no tendency to get
heyond them. Examining the distributional data for Indiana, it is ohserved
that twenty-four species of gastropods, terrestrial and freshwater, are restricted
ta counties on the Ohio River or close to it, that thirty-eight do not occur
narth of the broad bend of the Wabash, and that thirty-three, mostly of the

order Pulmonata, appear (so far as information shows) to belong exclusively
to the areas notth of the bend.

The more recent papers on the Unionidae of Indiana have been concerned
largely with the ecological conditions under which these mussels live and
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whicl determine their distribution. T. J. Headlee (1906) wrote about the
ecology of the mussels in Winona, Pike and Center fakes of Kosciusko Coune
y; C B Wilson and FL W, Cladk (19212} in two scparate papers reported
on the mussel fauna of the Maumee and Kankakee rivers; B W, Lvertann
and H. W. Clark (1918) discussed the “Unionidae of Lake Maxinkuckee™;
W. R Allen (1914, 1921, 1922, 1923} contributed several outstanding papers
on the hiology of mussels in Winona Lake; F. Wenninger (1921} and 11
van der Schalie (1936) discussed the naiades of the St Joseph River of noeth

western Indiana.

As a result of the stimulus given by the careful studies of the late Do A
E. Oremann considerable information has accumulated regarding the succes
sionr of mussels throughout various drainage basins. Sufficient information has
accumuiated through the efforts of several malacologists within the last quae
ter century to indicate that this sequence in a stream follows a deflinfte patterm
This order of succession apparently is established not only for musaels, Bt

as has heen discussed previousty, holds far many of the fredliwvarer gt
as well Te s ineeresting i this connection to hind that a abuladon (see able
1} of the mussels recorded for the Wabash River indicates that there is 2 et
nite and radical change in the species of natndes, as thore i of ploransd

gastropods, n the region of Lafayetre. Unfortumately, the amounat of natend

available for charting the distribution of the mussels in this stream s Al ton
seant. The ranges of distribution withie such a stream would be mwore cxan
and perhaps more striking if one could collect with just sach a mappieg, pro
gram in mind. However, in taking the records from several sources there w
more certainty that the resulting tabulation s based on facts and not on pre
conceived notions. The records are of collections made jong enough ago to
suggest that they may never be duplicated when we consider the changes that
sewage and industrial wastes have brought about in the Wabash River.

It has been shown repeatedly that the number of species of beth mussels
q’lﬂ(‘{ f[‘{h‘;hW.‘ll‘L‘t’ g;lst:’opods iI‘iLT;'C.’ISCS a5 one P:\HSCH {rolﬂ lil(_‘ }1(‘{‘{.{\”.‘1“"‘.‘!‘ to {hl‘
mouth of a river. The figures (Table 1) in the total column Tor the Wabash
River drainage also indicate this numerical increase. Flowever, at o point
located somewhete near the center of the main stream in the region of june-
ture between what may be called small-river and large-river conditions, the
total number of species is frequently surprisingly high. This observation is not
generally emphasized although it is revealed repeatedly in distribution tables of
individua! drainage systems. Such a zone of transition with its great numerical
increase of species is shown for the Wabash River (Table 1) where the mum-
ber recorded for the region of Lafayette is forty-eight, only two less than that
given for the lower river at New Harmony.

The tabulation of species recorded for the Wabash River (Table 1) sug:
gests that the following four zones occur as delimited by the distribution ot
the mussels in that river:

1. Headwaters—covering roughly the main stream from Adams County
through Cass County. This region asually produces in abuadance the follow-
ing species:
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Alasmidonta marginata J’.r:mp‘\iﬁs Jusciola
Amblema costela )
Anvdonia grandis Lampsilis venlricosa
Anodonla imbeciflls Lasmigona compressa
Aundantoides ferussacianas Fasmigonag costeta

(‘f”‘f“l('l'h‘ll“ ‘ﬁ)(”“’ﬁ
flliptio dilatains

Fuseonala [ ava

Lampsitis siliquoidea

Micramva iris
Plorohema cordatim coveineam
Straphitay rugosus

2. Zone of Transition—covers the area from Cass County to Warren
County. The number of species 15 large because one often finds in the zone
species common to the headwaters together with others classified with the
NeXt, of i;lz‘gc-rivcr region. No special list need he given for this section of the
stream, but it should be emphasized that the number of specics in any one
h\mIiry is apt to be comparatively high. Actually forty-cight' species have been
listed from Lalayette, in Tippecanoe County. This is a composite of species
listed for Zones 1 and 2. '

n

3. Large River Zonc——largely between Tippecanoe County and Posey

County near the mouth of the Wabash, The following species are common to
this region:

Aettnonaias corinala Obliguaria peflexa
Amblema pervviana Chaovaria alivarta
Aretdens confragusus Ohovaria subrotunde
Cyelongins tubercalela granifera Obavaria relusa
Cuprogenia irrorate Plagiola lineolata
Flliptio crassidens Plethobass cyphyus
Fasconara chenus Plerrobema cordatum -+ catillus -
Fusconuia subrolunda pyramidelum
Frsennaia undata Proplora alale
Lampsilis anodontoides Quadrola cylindrica
Tanipstlis ventricosa Quadrale mefanevra
Lasmigona complonala Quadrale nodidata
Losiena laln Cuadrida pustulosa
{.eptodea fragilis CQuadrila quadrula
Ieptodea leplodon Tritogonia verrucosa
Ligamila recla latissima Truncilla donaciformis
Megalonaias gigantea Trancilla trancata

4. Zone of Influe—from Grand Chains to the mouth of the stream. In
this region several species, otherwise assaciated with the Ohio River and not

typically a part of the Wabash drainage, invade the lower portion of the river.
They ares

Cumbertandia monvdania Dysnomia sampsont
Dusnomite foliata Proplera capatgo
Dvsnontia personats Simpsoniconcha embigua

Yhe above six species are found in addition to those listed in the previous
sone as common to large-river conditions, bringing the total number in this
region of the Wabash to fifty-two.

Thete is an increasing need for careful tabulations of species in the various
drainage basins, Such information not only enables the zoclogist to delimit
the distribution of a species, but also aids greatly in accounting for the possible
raute taken by the animals in artiving at the places now found. It is knowl-
edge of this kind that enables one to appreciate the importance of stream con-
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TABLE 1 —Mussel Distribution in the Wabasla Rwer. Indx.md
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Tame 1. (C ontmued ) Munwf P Distribution in the Wabash River, Indiana
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fluence in bringing the Mississippi River species common to the Maumee
River, Lake Eric, and streams flowing into that lake, acrass the Wabash-
Maumee divide. Aided by the related fields of glm:ial geology and geomor-
phology, it explains why species, such as Lampsilis jasciola and Pryebobranch-
us fasciolaris are found m northeastern Indiana, but are absent in the rorth.
western part of the state; or, vice versa, why Acimonaias ellipsiformis occurs
in northwestern Indiana, but is not found in the northeastern portion.

Several names have been proposed and used for the two classes of mal-
lusks represented in infand America, but none -apears (o improve upon the
simple and familiar terms, univalves and bivalves. So after careful considera-
tion, the writers of this paper have decided to employ these non-technical
fiames.

Key ro 1 Famiies

Terrestrial Gastropods

. Spiral shell covering Boeyr e s
Paody not cavered by shell (rudimentary shell buried in tis
CShell without an apereulura
Shelt with an aperoudsm
3, Shell with n reflected Bp o
Shelt without a reflee

jond

of Bipe edae of apertire sharp -

4. 8hetl larpe and dull, usuntly more than & mm. in diameter .
Shell small, about 3 mim. or less in dinmeler e
C8hell fatiened or dame shaped, more or fess widely umbilicate
Shell with a high spire, wually wmperiorate

=l

7

6. Lamellac present en parietal wall at base of last whorl Sirabifopaisdac

No lamellae or teeth on base of last wheor! “,.........‘,,,M..._...‘,,,‘,......_.....,,,,v.1"’cl”mlr'r'd‘lic
7. Shell small (less than 6 mm. high), pupoid or aval in outling, often with a raunded

aperture, about half as broad as high L e Papiilidoe

Shell minute (less than & mm. high), length about twice its width, aperture fong
and narrow with a single plate an parietal watll Lo Inlfuhiidue
Shell small (more than 0 mm. high}, smoath, polished and shiny. Cochlicoprdae
8. Shell larae, dull and coarsely ribbed o Sadodentidar
Shell thin, spiral, few rapidly expanding whorls, aperture very large Sucefneidos
Sheil surlace shiny, wsually polished and smoaoth .
9, Spire more or less rounded. surface of shell vitreous, umbiticus small......... Zonitidue
Spire Natteneel, surface not vitreous, umbilicus very wide.. o Haplotrematidae
10, Shell thick, dome-shaped, aperture closed with an operculum, oo H e licinid e
11, Animal without external shell
RBixly fong when extended, mantle anterior _._.A..a.“m...,....w.u,......_...,“..,..../friom"lae
Much smatier, mantle anterior, Tobe-like ... e binpcidae
Mantle eavering nearly the whaole slug ... L Philemueidae

Fresh-water Gastropods
. Bhell cap-shaped or patelliform .
Shell cailed or spiral, spire flat or attenuate
2. Shell without an operculum ..
Shell with an operculam v
_Shell thin, dextrally coiled, spire more or less allenuate .
Shell thin, sinistraily coiled, spire more or fess attenuale o
Shell thin, coiled in one plane or planorboid. s ;
4, Shell thick, large (uspally exceeding & mm. n height) eeeeearennrens 3
Shell thick but small (usually less than & mm. in RETERT) e .6
5. Shell large, about as wide as high, few {3) well rounded swollen whorls producing
an obtuse spire, aperture large and circular... : eV iviparidae

Al

P hysidac
Planorbidee

Shell farge about twice or more higher than wide, with numerous fattened whorls
producing an acute spire, aperture smal]l and elliptical....oooomrcoorescrr Plournceridac
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0. Shell minwte, opercubum maliispival and cirelar, shell often but not always carinate
eV alvatidae
Amnicolidae

Sheli minute. operculum paucispiral and more o7 less elliptieal ..

Fresh-water Bivalves

1 Shell usually thin and small (not exceeding | oem, in length), heaks conteal, hinge
teeth consisting of cardinal, as well as posterior and fateral, teeth..._...Sphoerfidae

Shell wsanlly thick and large (exceeding T cm. i length), beaks or umbenes jocated

in anterior half, hinge with pseudvcardinals and posterior laterals only
T e U nionidee and Margaritanidae

Shell elongate, arcunte, with weli developed pseudocardinals but without laterals,

epidermis black without rays. Gills without distinct, interlamellar seplan... ..
e e M ar Barilanidae

hout hinge tecth. Gills with distingt, interlamellar septa
DO SNUNOONE /42 17 12 1=

Shell variable, with or wit

Univalves
Family PorLveyminag

A group of terrestrial, widely distributed stails, maostly ground-living, the
penera distinguished from one another mainly upon differences in the repro-
ductive organs. Shells resembling cne another occur in different genera. The
folfowing key to forms in Indiana, based upon shell characters, is adapted
{rom Pilsbry (1940) .

Aperture small, umbilicus wide, no Bp teeth but with teeth formed by a raised parietal
enlhus. Indiana species are small (4 inch or less g diameter)... " Folvgyra

Aperture basnd, narrow, with a Jong parietal tooth and often a nofeh in the basal Tip:
shell elose-whorled, subglebose 1o lens-shaped, Indiana species small (L4 inch or

Tess in dinmeter) e e Stenotrema

Aperture trilobed, with bath parietal aad basal tecth: umbilicate or imperforate:
wmbilicate species In Indinnn medium size (I3 inch in diameter). Imperforate specics

v ndiana Large size (35 0 1 inch in dinmetery, TSSO 7Y 117 311

Aperture with 0, 1 or 2 1eeth.

Depressed-globose 10 plobose-conte, imperforate or with quite narrow umbilicus:
loothless or with a small parictal or sometimes columellar teeth. Indiana species
Inrge (34 10 1 inch in dameler) Mesadon

Dopressed, widely umbiticate, aperture rounded; smail obtuse 1woth on basal edge,
Indiana shell large (1 inch or more in diameter) | correemee A Hlogona

Genus Porvgyra Say, 1818

Discoidal, thick, umbilicate, petistome continuous, aperture reflected and
having a Veshaped parietal tooth; growth lines pronounced except on the
n“l-hﬂ'lr Wh()rfs.

Polygyra leporina (Goufd).—‘Spire siight[y elevatéd, umbilicus partially

* For about forty years, all members of the Paolyayridae were brought topether under
ane generie pame. A reclassilication has been arranged by Dr. L AL Pilshry under
which the Tamily s split into several genera, a key to which is provided above, A key
that wauld deal with the species necessarily lacks pracucability for all students except
thuse who have time and [acilities for anatomical dissection. An lustration of the diffi-
culiies i the fact that the commonest Indiana form is outwardly Mesedon, but anatom-
wally Triodopsis, For a key 1o what may be called Polygyra “old style,” the reader is
relerred 1o F. C. Baker, Field Book of Illinois Land Snails {Urbana: Natural History
Survey Division, 19393, pp- 41-43.
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s merely a phase of his species wherein the fuvenile caringe persist as keels
into adult life. Tt involves no more than occasional individuals of a colony, G.
! o A : : : :
provispara {Anthony), Jisred by Blntc!ﬂcy and Daniels, is a form of Iivescens
whase early whorls are tightly coiled. Variability is responsible for many syno-
nys i this SPUCIES,

Goosenicarinata {Say).—A shell of as simple characters ag lvescens, main-

S G4 - . . -
I}/ L{i.\‘{l[‘{'_f e Froey it I‘y s S(.?ijTL‘W’]’]flt mnnquf:zr ()pt‘l'(:il!u:‘:‘z 'L;)(‘: I‘lilt‘!(‘US (\{‘-
whaeli | i o

Cthe coenter and more lcm.sz-fy coiled. Aay inhabitane of the
he S0hie River and branches thereof, the Whitewarer River,
.

.
H

twor farky of

[J](‘ L];E}' .

: s Bhae River and probably other streams of southern
Pndines G pdeheliy {Anchonyy and inferlinears (Anthony) are synony-
mons. Christy Creok, Indiana, is given as the type focality for the lacter.

G otnddioien s Pilsbey. This is a striace form which oecurs in Big Blue
Kiver, Crawlord County. In certain parts of the stream it s associated with
G semicarinata, and may be a pecufiarly sculprured mutation of that species.

Gi. intersita {Maldeman) .-A strongly plicated shiell the type locality of
which is given as Swan Creck, Indiana. Specimens came ro HMaldeman from
Mrs. Say. The species has not heen rediscovered or 2 Swan Creck of Indiana
traced. There is reqson to suspect that intersita is G, costifera {Haldeman),
known fram Hardin County, Ilinois, and that Swan Creek belongs to that
state rather than 1o Indiana.

Bivalves

For Indiana, Stein (1881} listed sixty-four species of mussels as based on
our present evaluation of the naindes. Call {1900} listed about seventy which
were distributed among three genera, The present [ist containg seventy-six
species comprising thirty-three genera which are arranged alphabetically within
their proper [amilies and sub-famifies. The following discussion of the species
is submitted not as a substitute for the work of Call (1900), Blatchley and
Daniels (1903} and Daniels (1914), but rather as an addition which recent
investigations make possible. To anyone not familiar with freshwater mussels,
Call’'s plates and descriptions, 1o which repeated refetences will be made,
serve as an indispensable aid. In the treatment of the species care has been
tiken to aveid repeating information already given in the works of these three
met,

The Spacriidae are considered immediatefy foffowing the mussels,
Family MagGaritanmag
Only a single species in Indjana belongs in this family which is distinct
both in shell structure and anatomy. Originally, Say placed Cumberlandia
monodonta in the genus Undo, but Ortmann {Naatilus 26:13-14) studied

its anatotny and showed that it belongs to this tamily by virtue of the peculiar
structure of the water twhes in the gills.

Genus CumMBERLANDIA Ortmann, 1912

Cumberlandia monodonta (Say) ~This is a rate species in Indiana and
lias been reported only from the region of the Grand Chains of the Wabash




306 T Asmirican Minrano NaTuraLsT

River. As suggested by Call (1900: 527) there is some superficial resemblance
between this species and Ligunria recta latissima. The lack of lateral teeth and
the characteristic duil black epidermis will readily separate the former from
the latter.
Family UntoNipag

As in the M;tr;yn‘it;lnicfnt‘, the gf” structure is of considerable impaottance
as a family charscter. In contrast to the Margaritanidae, the Unionidae have
the gills divided into septa and water tubes. Each of the sublamilies in the
following arrangement of the species is based in tumn on the modifications of
the @ili structure. The first ser, Amblena through Uniomerns, belengs w the
subfamily Unioninae. The species are short-term breedets, the water tubes are
not divided inte compartments, and the whole gill (usually all four) becomes
marsupial, The genera Alusinidonta through Strophitus belong to the Ano-
dontinae. The members of this subfamily are longterm breeders, the water
twbes of the ourer gills are divided into three compartments with the central
ane used as an ovisac. The last set of genera, Actinonaias through Truncilla,
befong to the Lampsilinae, which are also long-term breeders. They have
simple warer tubes with only the posterior portion of the curer gill serving as
an ovisac for the cfcw:ioping giechidia.

Cenus AmpLEMAa Rafinesque, 1819

Amblenta costata Rafinesque. (Call, plate 13 ~-Found widely disteib-
uted throughout the state. It is reported from: headwarers of the Wabhash
and White Rivers, the St. Joseph northeast of Fort Wayne, the Maumee, the
Big Blue and the Kankakee rivers. This species is refecred to as the “Theee-
ridge” or “Blue-point” by clammers and is considered a valuable shell in the
button industry. Usually 4. cosfata inhabits headwaters and streams of small
or medium size, while in the large rivers the following species replaces it.

A, peruviana (Lamarck). (Call, plate 14) —In Indiana this species is
much less common than A. costata. In general appearance it is similar to
costata and can usually be separated by its heavier and more anterior beaks.
Ecologically the two species (if they can be considered good species} accupy
the exttemes within a drainage system, i.e. A costata is found in the smaller
headwater streams while A. peruviana is restricted to the lower reaches of the
systern of large proportions.

Genus Cycronaias Pilsbry, 1922

Cyclonaias tuberculata  (Rafinesque). (Call, plate 49y -The common
name applied to this shell by the clammer is “Purple Warty-back,” a name
which is very descriprive. This species inhabits most of the farger streams in
the state. In passing from the mid-portion of a large stream such as the
Wabash into the region at and below Terre Haute one finds that this species
has coarser pustules. Formerly the name granifera was applied to the large-
tiver phase of C. fubereulata: It is now known that granifera is merely an
ecological form.

Genus ELLipTIo Rafinesque, 1819

Elliptio dilatatus (Rafinesque). (Call, plate 16) .~ This species is among

the most commen in the state. For some unknown reason Call {1900, 430)
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Sggests char this jg 4 large river inhabitant, In plotring the distribution of it
throughoue che Wabasi, Dirainage it s obvious that i ranges throughoyt the
system and, if nnything, is apt to be mose abundane N streams of smalier stze.
A st of the focalities from which [, difutatus hag beer: reported would be
altogether a0 leng to he cluded here. Suffce it to say that ¢ inhabits practi.
clly all the streams in the state.

E crassideny (].nmnrc‘k). {Call, plate 63) .- This re!atively large, ¢hick.
shefled, riangufar Elliptio with jg purplish nacre s f4, less common than £,
dilatitug, It i found rarely in the larger rivers that drain the southern pottion
of the srare, There are records from the fo”owing rivers: Wabagh {Grand
Chains, Torre Hautc), White River (f“"fayesvi”e, Washingmu, Sheals and
Rockford), and the Ohio River a¢ Vevay,

Genus Fusconaia Simpson, 1900

Frsconasa vhenys (Lea). (Ca, plate 58) —This high grade button shel}
is generally known as the “Niggerhead.” Ty i a species founed only in streams
of considerable size and is never associated with 2 creek of small tiver environ.
ment In Indiana ip i repotted from the Ohig River and the wider, larger
pottions of the Wahash and White rivers.

Fo g (I\’;zﬁm’squ(‘). {Call, plate 61} There i the same relation be.

tween B flvg and . wndnlaty ay between A4 mhlenn costary and A, poruviana

in thae - v s commaon i headwarers of drnfnngcs and Js replaced in the
farger or down-river portion by Fuseoniy undata, Numerouys records are avajl.
able 1o establish §7, flava as common ta all of the smaller streams tfn‘mlg_imut
Indiana. It js 4 times found in fakes, Dyt iy restricted o these which have 4
COrLIn amonne of river in!‘]ucm‘e; It is not common to any of the fand-ocked
lakes of the ghciated Portion of the srate,

Fosubrotind, (Lea).In Indigna this species is confined to the Ohio and
tributacies of iy, Records show that it is found in the Wabash and Tippecanoe
rivers where it oecurs in the larger portions. In e headwaters the compressed
form kortloidiang appears, Only 4 single recocd {Eel River, Wabash County)
is availible for this headwarters form. The species does not occur in the Kankea.
kee or Maumee drainages or in any of the tivers of ¢he northern pare of the
state. The brighe rays of younger specimens will belp to separate this species
from F. cbenns 1o which it bears some resemblance,

Eowindarg (Barnes). (Call, plare 60) —~Found i the large rivers of the
state. It s recopded from the Ohio, Whire and Wabhash tivers. Forme:‘ly it
was ealled trigong and the relation between this species and [, fava is indi.
<ated by the face thay some zoologists still refer to large, down-tiver farms of
flava as F. flava trigona. The range of F. flava in the smaller streams of head-
waters and F. undaty in the larger portions of rivers g well established, hye
there are zones of ntergradation which often make i difficult 1o determine
the taxonomic Status of specimens taken i such intermediate zones within 5
drainage System,

O ottt i 3
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Genus Lastena Rafinesque, 1820

Lastena lata (Rafmescque) . (Call, plate 63}.--Ortmann (19150 106108}
Las studied the anaromy of this interesting naiad and has come to the conelu-
sion that the genus belongs to the sub-family Unioninae and not to the Ano-
dontitae as was prvvious[y sapposed, Call (1900 531) reasoned it the back
of well developed tecth on the shell of necessity aacle Lastena a smember of the
Anodontinae. Ortmann’s work on the anatomy of chis species conclusively
indicates its relationship to the genus Elliptio. It is a race shell throughout it
range. In Indiana it has been recorded in the Ohie, Wabash, Tippecanoe and
White rivers.

Genus MigaLoNatas Utterback, 1915

Megalonajas giganica {Barnes). (Call, plate 15) ~~As the name unplics,
this is one of the largest of mussels. It is readily distinguished from the species
of Amblema by the ormamental patch of tubercles located on the disc ust
below the wmbones. It inhabits large rivers and in Indiana it has been recavded

for the Ohio, Wabash, and White rivers,

Genus PLiTHOBASUS Simpson, 100

Plethobasus -cicatricasus {Say). (Call, place 55).~This is a relatively
rare species in Indiana. It has thus fac been found only in the Wabash River.
A species, cicatricoides, described from a specimen tabelled “Wabash River”
by Frierson in 1911, ts now considered merely a deformed or “unigue” spec:
men.

P. cooperianus (Lea). (Call, plate 42) —In Indiana this shell is confined
o the Ohio and lower portion of the Wabash rivers. It is rare, and 15 most
commonly confused with Quadrula pustulosa. The reddish-brown cast of the
epidermis, the wore extended posterior end, and the characteristic high pus
rules will help to separaze P, couperianis from Q. prstnfosa.

P. cyphyus {Rafinesque). {Call, plate 52} OFf the three specics of Pleth
obasus in the state, this is he most common. However, Al the members of the
genus are to be considered relatively rare and one is apt to find only a few
specimens along with lirerally chousands of other forms. The range of I
cyphyus 1 consequently not well defined, although it is Lnown to be a species
(like the others} usually associated with large streams. It has been recorded

from the Ohio, Wabash, White, Tippecanoe and Kankakee.

Genus Prourobsma Rafinesque, 1819
Pleurobema clava (Lamarck). (Call, plate 62).—Of the species of this

genus in Indiana, this is one of the smallest. Tt s usually found in the smaller
rivers and is widely scatered througout the state. Thete are records of vecur
rence in the Wabash, White, Blue, Maumee, Tippecanoe, Sef, Mississineva,
St. Joseph, Whitewater and St. Mary rivers. Records from Flat Rock Creek
and Sugar Creck (both in Shelby County) emphasize that this is a species
also adapted to a small stream environment.
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P cordarin, (f(‘qﬁm‘sqm'}‘ (Call, plage 37} Much confusion fm'mcr!y
Crdared concerning ¢l rvh!.icmxhips of g species and Various fepmg of it
which have in the past been recopnized oy distinet species. The fate D Oy,
mann has yeylied the group carefufly ang has shown hat cordatuy, tends g
VALY {11 1y dircetiong, On the one fang, becones highcr witly an incrcasing-
Iy shorteq e posterior a1y, this direction We Bet 3 serips of forms thar are
Name Progressively as thye Specimens geq higher in s order: trye Cordatum,
then cordation catiffus {Call, plate 393, then cardaruym p.fcmtm, and ﬁnn”y
the highest forms qre called cordatim Pyramidary,. This serje comprisin
the 1main specics and e forms are associated with streams of comparntivcfy
arge wive, On the other hand, when cordatim (the typical form) Loses jrg
S0, hecomes rotnded apd tends to aASsUMe an e!cmg:xted Postetior end, thepn
the name corditiom COCCeny (see Call, plate 36) is applied, Thig form
Jitlers cmfogit‘n!fy from the true cordaryy, and the higrther forms in that it jp.
hahiss steeams which ape cnnsiq’cr:tbly stmaller, Betting well inge the headwaters
of the larger pivers, Distr'ibutium”y, s of intoresy to note thay he true
COrdatim an the high formyg are 1.’”‘5:«‘!}’ restricted 1y gl big rivers i the
souit fegyy portion of the sty such as (e Ohio, Whire and Wabash, P ocor.
SR Covenep howcvvr, 15 found du'nugimut the state and conginges north-
ward intg the Maumee, 8. Joseply and Kankakee rivers,

Genus Quanriya Rafinesque, 1820
Quadraly cvlindricy {Say). {Cali, plate 29).—-~——Among the mussels of

ndiang this SPCCIes i npe of the moge easily recognized. Jr inhabits hogl Iaz‘ge

and smalf Streams, hue jp g largely restricted to the Ohio and tivers draining
Mo i Iy e northeen parp of the stare Q- lindricq ha crossed into the
Maumee River dtainage. The Crossing of ¢y species and other typical Ohio
Basin forny nto the S, Lawrence q'mimgc' Aross the loyw divide between the
Maimee and Woalhal, dz'nimgc SYStems i good evidence thae in the past there
W2 conffueee between these tivers, \X/nfkcr_, (.)rrnmnﬂ, Gncxfrirh, van der
Schalie and others haye earlice referred 1, this importane Junction as pne of
e avenie, by which, MY species have reached [aje Erie and the streams
Howing i gy

& metaneyr, (R;iﬁrwsqz.xe). (Call, plate 28) T easily identified
mussel Dheary e COMMon pame of “Monf(ey-fnce." It is 4 common shej jn
indiang ang 15 associated pm'tfcufnr'fy with the larger tivers, It i recorded from

the Ohio, Wahash and Whige rivers.

@ nodulya (R:zﬁmfﬁque). (Call, siaee 44). —---Superficini'!y this speciey
resembies Q. puastnlos The lack of the green color hand usually found across
the umbang} region of Q. Prstilosg and the presence of the nodules which are
restricted g 4 double row in Q. nodulaty qre characters which wil] hc[p to
idcmify the species, Ir gy usually found only in Iarger rivers and has been
reported from e Ohio, Wabash, Whire and Blue rivers, Gall (1900, 487)
FPOTTS its accurrence in the Kankakee, It has nor been teported from noreh.
eastern Indiang,

Q. pustulosy (Lea). (Call, plates 43, 46 and 47) —The general shape
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. and the pustules covering the valves of this species readily digtinguish it. How-
ok ever, the sculprure s often pootly developed (particulatly n young spect
4 mens); a condition which increases the difficulty of determination. It 15 asso-

cated with larger streams and has been found in practically all of the umpor
ant rivers in the state.

Q. guadrala (Rnﬁncsque). (Call, plate 48Y) -~ broad smooth furrow
across the pustulose valves of this species readily identifies it I is a goos
botton shell and is found in practicaﬂy Al of the larger streams in Indiana.
Tt is known to clammers by the picturesque name of “anic-¥caf." The -
fragosus of Conrad is certainly only a fort of Q. guadrula and need not be
discussed as a distinct specics.

Genus L RITOGONIA Agassiz, 1852

Tritogonia verrucosd (Barnes) - (Call, plate 26) 1o Tndiana this species
is found only in farger rivers of the southern part of the state which drain
towards the Ohio. This specics is wnusual in that it is sexually dimmorphic
which is quite unusual in members of the Unioninac. Males are as & rule short
with the ribs on the posteriot slope well developed, while the {emales ate atien
uate posteriorly, laterally Aartened and the ribs on the posteriof slope are
poorly developed.

Genus UNIOMERUS Conrad, 1833
[T niomerns tetralasmus (Say). (Call, plates 66 and 67) — 1 his i a rela-

tively rare species in Indiana. The characteristic concentric beak sculpture
sepves well as an aid in identification. Tt has been recorded (Call, 1900: 519)
for the Ohio and Wabash rivers. Daniels (1914: 630 gves Maontour's Paml
in Kpox County for the locality of a form known as setyl. Widh more rensve
collecting U retvalasmues will probably he found inhabiting ponds, abandoned
canals, etc. This species is unique i its ability to survive by aestivation in
onds that may be dry for from fhree to six months (see van der Schalie,
1940: 137-38).
Genus ALASMIDONTA Say, 1818
Alasmidonta calccolus (Ten) - (Call, plate 68, figs. 4-6) This relasively
small species is common in crecks all over the state. Qccasionally specimens
are found in large streaims or in lalkes, but such environmental conditions are
not typical for the speaies. When oecasionally found in lakes che shells become
Rt small and stunted; while in larger streaims the few specimens found are ofren
S considerably larget than similar forms of crecks.

A. marginaid {Say)- (Call, plate 70Y - This is a common shelt in head:

waters of streams dhiroughout the state. Tris asunlly not present in larper rivers

such as the Ohio, although at tmes oceasional stragglers wrmup i barper
streams. However, on the whote, the larget populations inhabit what may he
called small-river conditions. Records such as: el River, branch of Blue River
Salamonia River, &t emphasize its predilection for smaller streams. It is not
comnmon to Jakes, and if found in such a body one will invartably find that it &
associated with what should be termed a river-lake, ie., a lake with strong rivet

influence.
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Genus ANononTa Lamarek, 1799

Anodenta grandis Say. (Call, plate 77 - Beeause of s ability ta live
in g wide vatiety of habitats this s one of the mosr common species of the
sate, i wide range of Dalita bas resalied in an cqually large variation in
sive g shape, There s a swollen {form called A, & Jootiang adapted to
“![n.:ting” on soft mud and peat i lakes - an environment in which other
species would fmg down and smother. I rivers this species s less swollen and
wsially more attenuate and it is to these forms thar the typical A. grandic
name is applied. In larper streams the shells often become huge so that the
form pame 4. £ giganica may be used to d‘istingufsf} them.

A dmbecillis Say. (Call, phte?3) - The straight hinge line with its strik-
mp lack of swollen Deals readily separates this 4Anodonta from the other two
species common to Indiana, F, C. Baker suggested that Oubecillis should e
Placed in a new genus Lterbackia hecause it supposedly pagsed through its
life Bistery without Parasitism. Sulsequent research by Miss Tucker under the
direction of Professor Van Cleave showed conclusively thae the preen sunfish
(oo cyamellisy served as host ro the glochidia of A. imbecillie. Ag in
other pares of e range, the A, imbeciiliy in Indiara, although found in prac-
tically all of the drairage systems in the state, is rather sporadic i its distribu.
ton. The tendency for this species to live in ponded regions such as occur
above dams, at outlets of lakes, quiet mud banks in bends of rivers, etc., may
partially explain the discontinuity in jts distribution pattern.

A subarbiculata Say (Call, plate 78} —In Indiana this species is not at
all common nor widespread, Tt s reported  (Call, 1900: 333) from the
Wabash River in “muddy bayous and small fakes lefr by the changing of the
river's course.” Danjels (1914: 649) reported it from the White River at

Rockford.
Genus ANODONTOIDES Simpson, 1898

Anodeontaides ferussaciomus (Lea). (Call, plate 76) --In Indiana as else-
where this species is most commonly found in erecks and small headwater
streams. Iv ranges widely and can be found in practically all of the rver
systens of the state, There i considerable variation in the shape and size of the
shells from the various habitats. This variation has resulted n the application
of several form names, of which subcylindracens is one of the most common,
The tendency in the past has been to over-emphasize the importance of such
names.

Genus Arcibins Simpson, 1900
Arcidens confragosus (Say). (Call, plate 69) —This very striking shell

with prominent tubercles across jos umbones has been reported only fram
southern Indizna, As suggested by Call (1900: 221) it is very similar in diseri-
bution to Anodonia suborbiculata. The records available limir A. confragosus
to the lower portion of the Wabash and White rivers where it shows a prefer-
ence for a muddy environment in deep water,
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: Genus Lagsmigona Rafnesque, 1831
" Lasmigona complanata (Barnes). (Call plate 71}~ This rather large
oh plate-like species is known commonly as the “White-Fleel-splitter” or “Ele-
O phant’s Ear.” Tt s abundant mainly in streams and canals throughout the
s sate. It has erossed from the Wahash into the Maumee River drainage, but
e according to Wilson and Clark it is not a particularly commen shell chere. It
g is mainly a species of larger streams and is not oftens found in creeks. Usually
it lives on a muddy bottom where there is lictle current.

L. compressa (Lea}. (Call, plate 24} ~-Of the three species of Lasnngona
in Indiana this one can be distinguished by its hinge tooth structure, with 1ts
: large and well developed interdentum and the presence of thin but definite
fareral teeth. Feologically it is 2 speeics of small steeams although an oo
i giomal specimen ie 1t times found in rivers. As a rule, L. compressa may b
found in a stream too small to harbor any ather species. It is widely diserle
wted in Indiana and has been recorded from practically all of the dramage
systems.

L. costata {Rafinesque}. (Call, plate 72) —The rugese nature of the pos
terior slope of this species is a ather useful aid m identifying it. In Indiana
I costata inhabits the headwaters of most of the streams. Occasionally it is
found in the larger portions of a river, but it is not usually common there.
The ability of this species to adapt itself to a wide range of ecological condi-
tions partly accounts for its unusually wide distribution.

Genus Simpsontconcaa Frierson, 1914

Simproniconcha ambigia (Say).~In Indiana, as clsewhere in its range,
this species 1s very sporadic in distribution. Thus far the records in Indiana
it 8. ambigna to the White and Wabash rivers, B. Shimek (Nautilus, 2t
114) as carly as 1888 pointud out that this small species is olten found under
farge slabs of limestone in soft mud. Some years later (1915) A D F loward
(Nautifus, 291 6-8) showed experimentally that it completes its larval devel:
opment on the mud-puppy (Necturus maculosus). The environmental condi-
tions reported by Floward were similar to those reported earlier by Shimek,
but the formet found a mud-puppy under the same flag-stone beneath which
the infected Simpmnicanc!’m was taken, '

Genus StropriTus Rafinesque, 1820

Strophitus vigosus {Swainson). {Call, plate 7% - The heavier concentric
heak sculpture, the "thicker shell with usually a calmon nacre, and the rudi-
mentary pseudocardinal teeth, are characters which will aid in separating this
species from Anodontoides ferussacianus which somewhat resembles it In In-
diana, S. rugosus 1 found throughout the state in ptacticalﬁy every drainage
As a rule, it 15 most abundant in the headwaters and is refatively rare in latge
E rivers. It is found also in Jakes, but only in those that have some degree of
R stream influence.




s

e,
T8 INTLE
s e
dande
Pl arid
[ s‘ii‘h‘(‘a-
o
ek,

v which

et
the rusdi

atingh l})i‘\
. In he
drainage
eon farge
dcp_‘rl‘r al

Goobrictt BT Al Revision or 1 MoLLUscA or INpDiaNA 313

Genus Activonaiag Fischer and Crosse, 1893

Actinonaias caringta (Barnes). {(Call, plate 41) —This species, common-
ly known as the “mucket,” is one of the most useful and desirable shells for
the manufacture of pearl buttons. Tt inhabits mainly large rivers and is found
in all of the major drninage systems in the state. As a rale, it prefers gravel
bars in a current. It is not found in Iakes; an observation that has an irnportant
I.vmring in zoogm.wgr:lphic.‘zl studies.

A, cllipsiformis (Conrad). (Call, plate 20) - Earlier reports on the mus-
sels of Indina suggest that dhis species is found widely scatrered throughour
the state. In the light of more recent work there is reason to believe thar actu-
ally A eflipsiformis is found enly in the northweszern portion where it in-
habits the St Joseph River and the headwaters of the Kankakee River drain-
age. There is a record for “Lake Maxinkuckee,” but this is obviously in error
since Hvermann and Clark {1917) failed to find it there. This spcczes s
shundant in small headwater streams and is rather uncommon in large rivers,
It is at times conlused with old specimens of Micromya iris, but the thickened
shell and heavy hinge teeth, the lack of prominent sculpture on the beak, the
mass of fme green rays concentrated just anterior to the posterior ridge, and
the tendency to have a wide but definite angle along the posterior ventral

margin—these ave all characters that will help to sepatate A. elfipsiformis from
Micromrya iris.

Genus CARUNCULINA Simpson, 1898

Carunculing glans {Lea). (Call, plate 69, figs, 5-7) ——This small species
is common to most of the streams in Indiana. Records show that altheugh it
is at times found in larger rivers such as the Wabash and White rivers, it is
mn'niy an inhabizant of smaller rivers throughout the state. Call (1900: 517)
has grven a useful table to show the characters that separate C. plans from C.
parva. The more globose form, the smoother and rayed epidermis, and particu-
farly the purple nacre will help o distinguish €. glans fmm C. parva.

€. parva (Barmnes). (Cally plate 65, figs. 1-4) ~Like O glons, this species
is rather widely distributed {m)ug_’imut the rivers of Indiana. Although bhoth
O parva and . glans are found in the northern part of the state, both species
scemt to be most common in the headwaters of the streams of southern and
central Indiana that drain to the Ohio River. The greenish or gray epidermis,
with tts lack of rays and its fine but prominent lines of growth, the elliptical
(rather than oval) outline of the shell, and the white nacre-these are essen-
tial characters which help in separating C. parva from €. glans.

Genus CyprocliNia Agassiz, 1852

Cyprogenia irrorata {Lea). (Cali, plate 43) —This species is easily iden-
tified through its peculiar green, mottled epidermis, as well as by the presence
of nodules on its outer surface. In Indiana, as elsewhere in its range, it is
mainly a species of large rivers and is confined to the Ohio, Wabash and
White rivers, with their larger wibutaries.
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S Genus Dvsnomia Agassiz, 1852

Dysnomia flexnosa (Rafinesque). {(Call, plate 64).-In catlier st this
species is called 1. foliatus (Flildrech). A re-examination of the Rafmesque
species by Ortmann and Walker (1922: 70-71) indicates that flexnosa bas
Lo priovity over foliatus by eight years. In Indiana this species is refatively rare
' and has only been reported from the Ohio River and the lower portion of the
Wabash River in Posey County. The “feaf like” appearance of the females is
very striking.

D. personata {Say}. (Call, plate 33).—Like. D). flexuosa this species is 2
rare shell in Indiana. Lt is found only in the lawer teaches of the Wabash and
White and invades these streams from the Ohio River where both species have
; their center of distribution. D. personata scems to be a transition form and
closely cesembles D, sulcata which will be mentioned below.

D. perplexa {Lea}. (Call, plare 34} —This species and its form rangian
are quite well represented i the Ohio, Wabash and White drainages. The
typical form, perplexa, indubits the larger rivers and ends 1o have the nodules
or “hasses” on the posterior slope well developed: the form vernpharng 18 e
comuman in small rivers and often these same nadules or “hganes | aee smail or
entirely absent. D, perplexa rangidna has crossed over from the A abash drain-
age into the Maumee River system and has gotten into Lake Frie where an
occasional specimen is found.

e D). sampsoni {Lea)y.—This is a rare shell in Indiana. It has managed 1o
) get established only i the lower Wabash River and may be present m the
{ower portion of che White River. Call (1900: 476) considers this speeies
with rangiana and torulosa, but there are characters that may entitle it to
specific rank. Tt differs from torulosa in the absence of knobs and the pale
; color of its marsupial expansion. In these characters it resembles . p. rangi-
ana, but it differs from it in the more convex shell, the greatly inflated beaks
L and the more di.‘;tincﬂy dt:vclopeé ridgcs. In the future more careful stuciy
may reveal chat D. MIHP.!'()TI.; s a variant of pcrph‘xd rcprcscnt‘ing a mu}{ﬂ”m
aspect of it as it appears in the larger rivers.

D. sufcata {Lea). (Call, plate 35) .~ This is a relatively rare shell in Tndi-
apa. Tt has been taken only from the Ohio, Wabash, White and Maumee
vivers. Tts characteristic round form with fine green rays on a yellowish back-
gmund separates it readily from the other species of Dysnomia recorded from
Indiana.

e D. trigueira (Rafinesque) . (Call, plate 32) ~-This is the most cotumen
! species of the genus i Indiana. It is characterized chiefly by its wide and
abrupely truncated posterior slope, its light green color with rays that appear
across the ground color in the form of blotches and spots. There is a tendency
to confuse this species with Truncilla truncata. Usually D. triguetrd is consider-
ably wider in propottion to the height of the shell than T. truncata. Also there
. is a marked difference in the texture and color of the epidermis of the twe
P species, and [, friqueira has a much wider posterior slope which is covered

v
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with fine “dentations,” a character not found in 7T fruncata. In Indiana, D. S
friguetra is found i the Wabash, White, St Joseph and Muaumee drainages. "
fies It is seldom in fatge numbers and s associated usually with medium to large Y
e river conditions. oo
i Genus Lampsing R.‘;ﬁlwsql.s(', 1820 B
_=7;i:: ' ) gI',ew.rpri}’ir r:rJr;rff7;rff‘<.Jf(/=>,r. (Lr‘u).- (-(.'n”, pfn.tc 18) .T'he common name u,
s “Yellow mn(‘fnsh.cli 8 quite descriptive of this handsome species. It is an
important shel] industrially, heing especially desirable for the manufacture of S
novelties. Tons of shell of thiy species were formerly sent to Europe to be used R
A for this purpose. In Tndiana it is restricted to streams flowing southward to C
wied the Obio. It has not been taken in the Maumee, St. Joseph or Kankakee R
Lave drainages of the northern portion of the state. It is rmainly a species inhabiting e
aud streams of medium to large size. In 1914 C. T, Simpson named a form !
Jallaciora which s smaller than the typical L. anodontoides and tends to be o
marked with prominent green rays, while typical anodontoides s usually . X
S i Dripht yellow withour any rays. In Indiana {ollaciosa s relatively rare al-
e though a few records of j¢ have been established in the Wabash River drain- S
bfes age. The form seems 1o be maore common in headwarers, RIS
ARt
1 I fasciols Rafinesque. (Cally plate 37) —This is one of the smaller species
Son of the genus found in Indiana. It is characterized by hnvfng a general shape :
e oan similar to L. venricosa, but it is always smaller at a given age. A series of fine,

wavy, green rays are peculiar to the species. Tts distribution is of interest in

_ that it does not occur in northwestern Indiana {neither in the St Joseph nor ’ T
Aot : in the Kankakee), It does occur in the Maumee and most of the streams that '

v the drain southward into the Ohio. As » rule, it inhabits small rivers and it is a
g refatively rare species under large river conditions. If found in [akes it inhabits

ot only those with a strong river nflucnce, ie., lakes usually classified as “river-

frue fakes.”
‘”1;; Loorbicalaa (Mildredh), (Call, place 50}, This species is decidedly lim-

o ited i ts habitar o Larpe rivers, Tn Indiana there are records from the Ohio, %
;7«_;.::1.:2 the Wabash and the lower Wi

vite rivers, There is a superficial resermblance
between this species and Actinondias carihata, but the heavy shell

, MOore rou ndcd

shape, brown color with indistinet rays, and the tendency to have a delicare F
frudi pink nacre, are all characters that will help to separate the former from the S
BHe {;’!Elt,‘l'. Y
I\‘\L'L" - gy . A . , . , . '
{rom [ ovata (Say) . This specics is found in Indiana only in the farge rivers T

of the southern part of the state. It has been reported from the Ohic, the Pt

Wabash and the lower White rivers. As one progresses into the headwaters )
VT the sharp posterior ridge of the true ovata is seen to round off and we pass Co
3 Jnd .

gradually to the more common form of the species in Indiana, known as L. T
ovata ventricoss {Barnes) (See Cali, plate 39). L. ovara is defnitely a species L
that inhabits larger rivers and there are transitions into the he

3 ;ﬁ;‘('.\r

ugt'ili'y'

adwaters that A
tidder connect L. ovata through the form L. 0. ventricosa with L. ventricosa. :
v there o e . : !
ot L. siliguoidea (Barnes). (Call, plate 36) —This species is one of the most L
i . . . . . . e .
wered common in Indiana. It occupies.a wide range of habitats and appeats in prac- S
L d . .
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cad tically all of the lakes and streams. It may be separated from L. ventricosd
i fargely by its more rectangutar shape (L. yenfricosa s mote nearly a square in
i outline), by its beak sculprure which consists of many fine wavy bars {in L.
ventricosa there are a few, heavy, concentric bars), and by the less inflated
heaks (in L. wenlricosa the heaks tend to extend considerably above the hinge

o line). When siligiordea occurs in lakes it may be stunted, and to the depau-
- perate forms the name L. siliquoidea rosacea s applied (see Brown, Clark and

s Cileissner, 19381 69%:98).
I wentricosa (Bamesy. (Call, plare 38} Tn Tndiana the typical Looven

fricosa mbabits pmcticnﬂy all of the rivers, going well into headwaters. Conv
menly it s ceferred to as the “Pockethook” nd is considered {along the the
3 “WMucket™} to be one of the best shells for the manufacture of pcm—iﬂ bnsttons.
o . Oceasionally in lakes with a stream influence an ecological form appears wlich
) is characterized by a greater ot fess degree of stunting. Such stunted forms are
usually reforred to as L. veutvicosa canadensis. The stunting is due to “exnos-
ure” and has been accounted for in an interesting paper by Drown, Clack and
Gleissner {1938} .
Genus Luprontia Rafinesque, 1820
Leptodea blatchleyt (Daniels). {Figured: Plate 1L, Blacchley and Dan
iels, 1003).--This rare species fias heen found only ar the type tocality:
Wabash River, Grand Chains, in Posey County. The species was originaily
deseribed by Lo B Daniels in the Nautilus (1902} where reference is made
to the close similarity in both anatomy and shell characters to L. leptodon,
Morte study is necessary 10 determine the relationship of blatchleyi to lepto-
don, which occurs with it

L. frapilis (Rafinesque) - This species is listed by Call(1900: 464) as
Unro gruri}'i.r and is one of the few he has not ﬁgurcd. [t is a common shell in
Indiana, but i confined largely to the Wabash and White drainages, 1.0,
steeams that drain couthward toward the Ohio River. Ty notthern Indiana
has crossed over into the Maumee drainage and into Lake Frie (I3rown, Clark
nd Gleissner, 1938: 692:93). The species is identified by its well developed
postesior wing, its yellow or gray ground color crossed by prominent green
rays, its hin shell with thin lamellar teeth. Older specimens tend to lose the
winged appearance. This species 15 most readily confused with L. laevissmia,
Characters [or separation will be given under that species.

L. daewissima (Lea)—~This s a relatively rare species in Indiana and s
found only m the Ohio and lower Wabash rivers. It is a very fragile shell,
and is even thinner than L. fragilis which it resembles most closely. L. laevis
o v sima can be sepamted from L. fragifi; by the poiished appearance of the epi-
R dermis, its darker green epidermal cast, and the much thinner and more

lamellar hinge teeth.

L. leptodon (Rafinesque) Tn Tndiana this is one of the rarest of the
Leptodea. Tt is found only in the Ohio and lower Wabash rivers. It ditfevs
from the L. fragilis and L. laevissima largely by its lack of a prominent witg,
_ although in texture the epidermis is very vimilar to that of L. fragiis. The
N very rounded ventral margin, lack of a dorsal wing, and the stunted hinge

ArE T
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teeth will aid in separating feprodon from fragilis. Te difTers from L. blatchleyi L
fargely in sive, and blatebleyi may be only a form of leptodon. o

Crenus Ligumia Swainson, 1840

Lo recta lativsima (Rafinesquey, (Call, plate 17). In Indiana this _ _
apecies is Jound in all of the major drainage systems in the state. Tt s gener-
ally associated with larger rivers although occasionally specimens are found in
small streams. Tt is not commen 1o fakes though it does inhabit Lake Frie,
which s virtaally a huge “river-fake.” The type was a stunted form from
Lake Erie and consequently the farger, dark colored specimens comumon to
rivers ate generally referred to as L. r. latissimg—a procedure which reverses
the usual methad of naming the lake forms. Brown, Clark and Gleissner
{1938: 69495} have given valuable information regarding the variation of
this species in Lake e

L. subrostrata (Say). (Call, plate 22y~ This very characteristic species ‘
inhabits both rivers and Takes, In Indiana it seems to he confined to streams Tl
helonging o the Wahash and White drainages, and it does not seem to have SRR
gotten inte drainages of the northern part of the state, It is distinctly a western .
species and the Indiana records mark the northeastern end of ies range. In
Lake EBrie and on mto New England it is teplaced by L. nasuta, a closely
related, bur distinetly different species. In ponds and lakes L. subrostrata may
asstme a form keown as furva which has a high posterior ridge accentuated .
by a depressed or grooved posterior stope. :

Genus Mrcromya Simpson, 1914
Micramya fabalis (Lea}. (Call) plare 23, figs. 1.4} ~This smal} and un-

usuafly thick-shelled naiad is among the smallest species found in Indiana. Te
probably oceurs in all of the drainage basins of the state. Records for it are
acarce, which may be due to boeh its small size and to its habitae preference.
M. fubalis s most common it small streams where it Bves buried deep in the
sand and geavel aroond the roots of agquatic vegetation. Io is also found in :
fakes, but usually ondy those with a definite stream influence. dic

A dre (Leay (Call, plate 20} I contrast o M. fubalis this species fs R
largee and bas o decidedly chinner shell and thinner, more lamellar hinge teeth, '
In distribution and ecology it is similar 10 M. Jabalis although in irs wide .
range theoughont most of the smaller streams in the state it is {ar more com. C

mon than M. fabaliy,

M. lienosa (Conrad) ~-In Indiana this species has been reported also
under another name, M. migerrinns. It inhabits mainly small and medium
sized rivers and has hitherto heen found only in the Wabash, the White, and
some of the smaller streams draining into the Ohio River. It is not found in K
the rivers of the northern part of the state. The species is mainly southern in : U
distribution, and southern Indiana matks the notthern limit of its range. It ooy
differs decidedly in appearance from the two other species of Micromya re- ‘
ported here and bears some resemblance to Ligumia subrostrata. It is a smaller R
species, and often the nacre is tinged with purple. It is reporred, but not fig- ‘ 3
ured, by Blatchley and Daniels (1903: 624.25).
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finesque, 1820

The prominent, alter-

ate 1t from
i usually

iy in the

1\1\5\

Cienus OBLIQUARIA Ra

Obliguaria refiexa Rafinesque. (Call, piate 27y
les on the thickened valves of this species readily sepat
Iiis species mainly inhabits Targer pivers and
not found in great aumbers, [ts range i Jndiana appears e main
larger fyers such a8 the Olve, the W abash and the White rivers: It
crossed from the Wabash ipto the Mamnnee River drainage and bas found it
way o Lake Brie, Records fot its oeouErence i the Kankakee and the St
Joseph rivers, A8 well as for streams in western Michigan, are lacking.

natng there
other lmdbiana shells, T

Gienus OBOVARLA Rahnesque, 1819
53).—In Indiana, as chse-

vers. Lhere

O bovaria olivaria {Rnﬁncsquc). (Cali, plate
an inhabitant of large ¥

whete in 1ts Tangs this species is clearly

are NUIMETOUS rocords of it accarrence 0 the Olvio, the Wabash and the
White. In northern Indiana it is a rare shell in the Mauamee, the Kankakee
and the St Joseph rivers. (. olivaria may be confused with the “N%ggm‘iwnd“
(Fusconid chenus) from which it differs v s “olive” coior (F. chenus i

black) and its elliptical shape (F. ebenus 18 round, with beaks that arch {ar
forward).

Q. reiusd (Lamnrck
ana, this species is main
from the mouth of the river up @

lowet portion of the White River
d ics high form, with

}- (Call, plate 52) —~Like most of the genus i Tndi-
y found in the large rivers: Tn the Wabash & ranges
Lafayette. 1¢ also occuts i the Ohio and
drainage- The specics has a characteristic
purpie nacte A beaks that arch rather f
to sepatate i from the other two species of the genus that ma
T¢ is the rarest of the three species of Obovaria in Indiana.
(Call, plate 51) .—As implied 16

€. cubrotunda (Ra.ﬁm-sq_ue.).
; :. ",’f.u’: iy alrnnst Cf?.ﬂ‘r.fﬂﬁy P%accd Ulﬂhoﬂcs, ﬂnd.

e, L8
mecizs. 16 WO

et iy oSt CoTRTaT GuremI
and Winte fivers; it has cronved OVET
River, where if is iy tare shell

the St }{)seph are not

. .
yronTe
!

| Records from ¢

a comparative
well established.

Cienus PLAGIOLA Rafinesque, 1819

Plagiola linealata (Raﬁncsque). (G
£ “Bureerfly

this pretty shefl is known by the name ©
b its light brown chell crossed by linear dark blorched rays,

and wit

somewhat the wings of a butterfly. This species is confined large
White and
A/ abash-Maumee

northwestern Indiana.

W abash rivers where 1t has a large-river
the Maumee

divide, but is rare in

ar forward, help
y occut with it

the spcciﬁc
the light

all, plate 30) ~—Among the clammers
" gince the Jhell in outfine
peseindies
ly to the Ohio,
tabitat. Tt has crossed 1
River. 1t is not found
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CGenus Prosrina Rafinesque, 1819

Propteva alaty {Say). (Cali, plate 25) .. Ag implied in the name this
species is characterived by a prominent dorsal wing. It supc‘rﬁcinl!y resembles
Leptaden [ragilis, bue s a heavier shell, has a darker and Jess conspictiously
vayed epidermis; has a decicdedly dark purple nacre ([, [ragiis has a pink
nacre}, and has much heavier and more stunted hinge teeth, In Indiana it is
mainly 4 species of the larger rivers, being particularly commen in the Olio,
ower Whie and fower Wabash (fr:n'nn;_;vs. It is found in the streams { Mag-
mee, Kankakee and St jnseph) of northern Indiana, but js a re!ntivex’y rare
shell in 1hae part of the seate. Brown, Clark and Gileissner (1938 691.92)
have shown how this species varies in relation 1o exposure,

Poocapax (Green). (Call, plate 405 —This is a rare species in Indiang
and has hitherto heen found only in the Ohio and lower Wabash (Posey
County) rivers. It has 1 rather peculiar appearance and somewhat resembles
an unusually plobose Larmpsilis wentricosa, However, the shiny appearance of
the epiddernns, the Lk of a praminent posterior ridie, and the characteristic
tooth steveture of (he hinge reachly identify thig species,

Genus Prycriosranciius Simpson, 19090 -

Diychobranchus fasciolaris {Rafinesque) . {Call, plate 19} --The humgp-
hacked outline of the shell, its vellow to brown epidermis with broad green
rays, the swollen hinge teeth, and a nacre that js always white; all are charac.
ters which will help 1o identify this species. Tt is mainly found in small
streams, and s refntivciy rare in Inz'ge rivers, In Indiana it is found in practi-
cally all of the drainage basins except these in the northwestern portion of the
state, Le., the Kankakee and the Sp Joseph. Apparently this species has gone
northward by the Wabash-Magmee route, entering Lake Erie and the streams
iributary to thar lake. Brown, Clark and Gleissner (1938: 690.91) discuss
the variation of his species in Lake Lrie. In Tndiana P, Jasciolaris is found
usually only in rivee-lakes.

Genus TruNaiLIA Rahnesque, 1819

Truneilla donaciformis {Lead . ( Call, plate 23, figs. 5-7Y - This refatively
fare species has been recorded from most of the rivers of Indiana, It is some-
what more commen in the Olio, Wabash and White rivers, but there are
records of it for the Maumee and St Joseph as well. Some of the mast hand-
sonre and bairgest specimens have been taken from the Wabash River. As a
rle, T c."rmm*ifunmk s small, does not have the hiph sharp posterior ricge
commmman to Tl trencata, and is marked with characteristie chcvronvshnped rays.

T truncata Rafnesque. (Call, plate 31} . The range of T\ fruncata s
very simifar o thar of 7 a'cma(iformi: and it is not uncommon to find hoth
species in the same hahirar, Their appearance together at times occasions diffi-
culty in identification, but usually T truncata can be separated from donaci-
formis by its shape which iy compressed, the higher and less ohese conforma.
von, and by its darker green color. The markings, like those of donaciformis,
Are zigrag or chr:vron-simped tays. Uswally T truncata is about twice as farge

e
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as T, donacifoymis. In Indiana huge and handsome specimens appear in the
larger rivers of the southern portion of the state. It seems to be less common
in the streams of northern Indiana.

[DOURTFUL SPLCIES

Dromus dromas (Lea).—-fljlm Museum of Zoology. University of Michi-
pan, fas one record of this species with unsatisfacory locality data: “White
River.” It is apparenty the only cecord for Dromus in Indiana It is passible
that this species, which cccurs in the Ohio River, may have entered the lower
White River from that stream. FHowever, until mere authentic pecords are
established Dromus dromas should be considered as of doubtful occurrence
Indiana.

Family SPHATRIDAE

The animals of the three genera of this family that occur in Indiana have
four gills, the inner ones being the larger oncs and parts of these making up
the marsupia. The group s fermaphroditic, and the young shells, varying m
numbers at any one Lme, are carried in the parent shell for as much as a yaan
ohservation indicates. MNothing definite 15 known as to the ways of distribution,
bue since the mollusks are small and light, live n muddy or sandy shallows,
and make ther appearance in isolated lakes, ponds o even tempotary woneds
and feld pools, 1w is considered that birds play a past in the di.\;crm{‘ The
shetls are thin. Lines and ridges on the outer surface show the steps n shell
cecretion, The inner surface s smooth, and sometimes highly colored, and
though this surface is spoken of as nacrecus the material does not corvespond
to the nacre of the Unionidae. The hinge teeth io general consist of more of
less well pronounc:ed cardinals and lfaterals, double in one vale and singe in
the other. The position of the nepionic valves varies, being cenrrally placed,
a little to one side of the center or in instances close to the rerminal marjns.
In America, only two persons fhave made thorougls eaxonemic studies of the
Sphaeriidae, Mr. Temple Prime and Dr. Vietor Sterki. Upon the lateer, de-
pendance for -dentifications was placed for at least two decades, He named
thany species and subspecies, but followed no well-defmed system of ditferen:
tiation which could be aseful to others. Hlis work fas not yet been reviewed
and his findings verified. Moote and Butler mentioned only one species in
their list of mollusks of Franklin County, Pleas five in Flenry County. Ten
are in Call's compilation, Showing the Sterki influence, Blarchley and Dyanicls
increased the number by twenty-one and there are thirty-three in Daniels’ frst
catalogue. It has been possible to find about seventy names of species which
are accredited to Indiana. Even if faith were sufficiently strong as to beleve
in the existence of all these forms, descriptions of all of ther would be tmprac
ticable because of confusing repetitiousness. The course that is fotlowed here
is to provide brief defnitions of a few well-characterized species ander each
genus, and mention the others simply by name.

Clenus SPHAERIUM Scopoli, 1777

Shell thick as compared with that of the other genera of the family, outer
surface of the valves smooth to strongly striate. No sulcus, such as in Muc
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cufiteni, cawses the umbones to stand apart from subsequent growth. Two cardi-
nals in the left valve, one in the right; laterals i paies in the right valve, single
.

in the lefr. The positions of these teeth are occasionally reversed.

Ephacrion suleatwm (Lamarck} -~ This is the largest member of the genus
i America, e is vsually inflared, but sometimes compressed. The shape alters
it adolescence fram oblong 1o ovate, this being broupht about by an increase
of seeretion of shell material in the center withour proportional increase at
anterior and posterior margins,. Color wsually dark, the surface often silken.
!'[1(‘ aire

| . L ! .
a the northemn part of the state. It is most commaon in that section, bur it has

are ceawded, regular, Call speaks of the species as only to be found

been collected alse in Henry and Posey counties,

S stvsatinem (Lamarck) - Elongate-ovate, about two-thirds the size of §.
sideatum, Striae of varying intensity, the swonger vidges beginning sometines
with post-embryonie growth, sometimes deferred into adolescence. The species
in the characteristic one of a very farge group possibly not differing specifically,
but hlessed generously with names. It occurs throughout the state,

S, wcwmmatim {Prime).— Growth lines very fine, closely ser together.
Shape very near that of S, sriatinum. This is the common Sphacrivm of the
Great Lakes. It was found by Daniels in Lake Michigan, Lake and La Porte

counties.

3. vhomboidenm (Say}.~~In this species, the iuveniie habit of gmwth is
continued into maturity, and is seen to alter only in senile individuals. Com-
monly inflated, red or brown, rarely nearly colorless. The species appears to
flourish best in small, muddy streams, but Call found it in ponds with gravel-
ly bottom, and in lakes of the north. Daniels observed it in Lake Michigan,
and in Wawassee Lake, Kosciusko County.

8. occidentale Prime—Small, orbicular or suborbicular, very thin, surface
covered with fine growth lines; color yellow to rose. Apparently a depauperate
form. Tt inhabits ditches, pools and swamps and the marshy areas of lakes,
and ance in awhile is to be found under wet logs and even in water-filled cow
tracks. Nat ohserved by Call, but seen by Pleas in Henry County and by
Pamsels in La Porte, Kosciusko and Knox counties. It is doubtless in all areas
of the state.

The following species have been reported from Indiana or are in collections
with Indiana locality labels: :

. solidulom (Prime) S. emarginatum (Prime)

M

S, stemineum {Conrvad) S, lacam Sterki

8, wermmndenum Chadwick S. netatum Sterki
S fhvum (Prime) S. ohioense Sterki
S fubale {Prime)} S. ienue Prime

S, Tineatum Sterki, {type locality: Wa-
wassee Lake.)

Genus Muscuriom Link, 1907

Shell fragile, lines of growth fine, surface usually shining, nepionic shell
separated by a septum from the growth which follows it; teeth delicate, tend-




322 Tun AMERICAN Minrann INATURALIST

ing toward obsolescence. These small bivalves inhabit pools, muddy shallows
of lakes and streams, and occasionally are to be scen in temporary ponds on
flood plains.

Musculium transversum (Say).—-Oblong, the beaks high and a liade an-
terior to the center of the dorsal edge. Fresh specimens are eranslucent, and
often show the greenish color of the soft parts through the shell, The species
is ordinatily in large colonies. It appears to be largely immune to sewage poilu-
vion and to flourish in waters having a low free oxygen content. Call remarked
abundance in the Ohio and Wabash rivers. It appears to occur rarely in the
northern part of the state.

M. partumeinn (Say) .- Nearly oval, the beaks high; brownish yellow to
cose color, It occurs commonly in small colonies, in muddy crecks, woods
poals, marshes and bogs of low prr. The Tudiana records indicate that the spe-
cies lives only in the northern part of the state.

M. cocuris (Prime).— Small, thin and fragile, yellow; orbicular. Shells
very much of the same shape, texture and character of beaks bave vartousdy
been identified as M. fruncatum (Linsleyy, M. rosacenm (Prime), and AL
cecuris, The species was not distinguished by Call from M. partumenon,
Daniels {found it in Kosciusko County, but it is probably in alt other sections
of the state, :

The following Indiana mollusks in the Daniels collection were identified
by Sterki under these names:

M. orbiculare Sterki M. securts parvem Sterk
M. sphaericum (Anthony) M. truncatum albidum Sterki
M. javanam Prime M. lacustre Miiller

Genus Pisioium C. Pleiffer, 1821

Metmbiers of this genus are amall, some of them minute. The shape varies
fram subarbicufar to trapesoidal, Braks may be bigh or on a plane with the
hinge line, or nrf:iriy s, The teeth vary somewhat i developroest ared form,
and some attempt has been made in Europe to set up specific diffeventations
upon this character. The foot relative to the size of the shell is farger than in
Sphacrinm, and in detail the siphons are dificrent. In descriptions, stress has
been laid on small variations in shell shape although in the same species this
may be different at different stages of growth. Fhe habitats are mud or sand
or ameng aquatic plants. Some of these mollusks have been dredged from lake
depths where frec oxygen is scant or altogether absent, and as in the case of
other organisms in such situations this has given rise to several speculations
as to how the oxygen necessary for metabolism is supplied, none of them
whalfy satisfactory.

Pisidium compressum Peime—Trigonal, the heaks high and rather strong-
ly indicated; surface smooth, showing fines of growth and sometimes interrup-
tions of growth which may be seasonal. Length seldom reaching four milli-
meters. Cardinal teeth strong for so small a mollusk. Daniels found i in
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northern Likes of the state, but it appears to live more often in muddy shal.
s of streams,

Pooabdivgn Maldeman, —Less wcdgc-shapcd than P. compressum and wirh
low beaks, A full- grown specimen from Indiana measured 3.46 mun. in fength,
2O mm. iy hcight and 2,10 mm. in diameter, The species was collected by
Pleas in Henry County, by Call in the Ohio and Wabash rivers and the
cmnal at Brookville and “numercus small sereams over the state.” It is in the
Dhantels collecrion from Lake Cmmry.

P virginiciom (Gmciin).—r'---Largc for the genus, its length sometimes seven
millimeters. Bears are close to the posterior end, and give the shell a rather
arriking ohliguity. The cardinal tooth in the right valve is triangular, srout,
Call found the shell only in the Maumee River ar Fort Wayne. Daniels re.
ported it from the Kankakee River, Starke County, and his collection contains
speeimens from Lake Maxinkuckee and Lost Lake, Marshall County; Bass
Lake, Srarke County, Lake James, Steuhen County, and Lake Michigan, Lake
(,‘mimy._

P idaboense indignence Stetki-—Ag large as P. virginicum, but ovate or
subovate, the shell thick for the genus, the beaks elevated. Known from Lake
Michigan, Lake Cmmty.

These species or subspecies have been listed as from Indiana or are in
collections with Indiang Iocah‘ty data:

P compressig lacvigatum Sterk; P ovesicalare steiatellum Sterki, type

P comprossam restrafum Sterki locality; 1ake Maxinkuckee Marshall

» ! o ha Y ]
pranclatuny Sterkd -ouniy,

Povariahile Prime Poomedicoum clarem Sterki, type locality:

Poplabellun Storki Clear Lake, Steuben County,

P adansi Viime P splendidalom Sterki

P adamsi affine Sierk: FEN fentissimum. Sterki

12 sargenti Siedki P2 pasperadun: Sterk

Ponaveborocense Prime L pavpercnlum erustalense Sterk

U seutellotm Sterly P rotundaten Sieik;

A i'H:‘H'.U(‘HM‘ Sterki i, [.Jl'}'(’l{i'llﬂl STf*:‘ki .

o miliam Tleld 2 vesicilare Sterk

Poraperi Sterks Pomedisnam Sterk;

' strongi Stark; . obtusale C. Preiffer

Popolitem Sterks P Firplandi Sterki

}j’. polituny decorim Sterka 2, ambigusm Sterki

P A:rllmlnnJum Sterki P, concinmedum Sterki

P danicht Sterki, type locality: spring 7. nanum Sterki
near Lake James, Steuben Ceunty. £ parellelum: Sterki
P hinkloyi Starki, type locality: Wabash 2. pusillum Gmelin, Jenyns
River, Grand Chains. Pasey County. P, streafori Sterki
P trapezoideum Sterk
P. walker] Sterki
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