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[abstract.]

In October, 1896, there came to Crawfordsville a
Patterson with a large wagon load of bones.

man by

the

name

of

Henry

These were extravagently described

and attracted many visitors.
They were studied by the author and Prof. D. Bodine. Afterwards by Dr.
E. E. Cope, with the aid of photographs. The bones were from some recent finin handbills

back whale, but they made a profitable exhibition for their owner.

The Hydrographic

Basins of Indiana and Their Molluscan Fauna.

By
For the purposes

R.

Ellsworth Call.

paper the State of Indiana

of this

regarded as being di-

is

vided into ten major hyrographic basins, as shown in the accompanying map.

Of these the largest

Some

toka.

the basin of the

is

great lakes; others find their
sippi,

still

Wabash

of the waters of the State

way

others reaching the

to

the smallest the basin of the Pa-

the gulf by

way

same destination

Of these two major systems

Mississippi.

;

debouche into the Atlantic through the

and Missis-

of the Illinois

by way

Ohio

and

far the

most

of the

of drainage the latter

is

by

important.
Waters of

the Atlantic

Drainage.

— In

the northeastern part of the State

considerable area of country, drained by the
the St. Mary's and

St.

.Joseph rivers,

face features of this small basin

more

Maumee,

itself a

is

a

stream formed by

and emptying into Lake Erie.

Of the sur-

will be said in the section devoted to the

physiographic features of the various regions.
third sub-drainage areas of northern Indiana contribute their

The second and

waters to Lake Michigan; one, the largest, through the

second of that

and

is

name within

directly drained into

the upper portion of the

St.

Joseph's River, the

the State; the other, the smaller, has no large streams

Lake Michigan.

Kankakee River,

Between the two

last

named

lies

a considerable stream, which flows into

the Illinois.
Waters

of the

Gulf Drainafje. —More than

directly contributary to the

found
the

it

convenient to establish.

Wabash and

White River.

its

Next

nine-tenths of the State's area

is

Ohio through the remaining six basins which we have
Nearly

all of this vast territory is

drained by

two principal tributaries, the east and west forks of the
in order of size

come

toka, the latter, however, tributary to the

the Ohio, the Whitewater and the Pa-

Wabash

directly.
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Surface features.

—The northern region of

of ancient giaciation

surface

its

;

is

Indiana

which are almost entirely

acterized by streams

entirely within the regior»

is

characteristic of the drift areas.

char-

It is

in glacial debris, sand, gravel,

boulders and clay variously contributing to the bottom features of the several

streams; in the low-lying and imperfectly drained prairie regions are

and

of varying areas, as the seasons are wet or dry,

These lakes

their comparative sizes.

are, for the

many

lakes

of very great differences in

most

more

part, shallow, with

An

or less sandy, or gravelly, or bouldery, bottoms and shores.

abundant marshy

vegelatioQ surrounds them, and sluggishly flowing streams serve to drain most of

them.

The whole region being

so heavily covered with glacial deposits there are

few elevations and they are mostly portions of the several terminal moraines;
the country rock rarely,

The beds

The Kankakee basin
It is

ever,

if

appears in either natural or

of all the streams are full of glacial boulders

worthy

of note,

differs in

artificial sections.

and sands or gravels.

no essential respects from those just described.

however, that the course of this river, as indeed that of

all

within the drift area, has been largely determined by the moraines which cross
the State in a series of irregular lines, most of which are north of the

The same general truth

Maumee

apparent of the

is

has certainly been determined by the glacial detritus over which
the general drainage level

at seasons of the

year when the streams are

This important fact will be again noted in the matter of distribution

drainage.

of the mollusks of the

two regions.

region drained by the

Wabash and

White

the

rivers

widely different from the region previously described.

Wabash flows through canons cut into
history at Wabash and Peru the real nature

course the upper

own

life

;

well exhibited.

suddenly

it rises

But higher up the canon

channels

is

other portions of

is,

in

many

its

the country rock within
of this corrasive

deeper and the stream

is

respects,

For many miles of

work

is

wide;

less

high on the siirface and flows along over glacial detritus, like the

rivers farther to the north.
cial

But

flows.

waters indifferently flow to either the Atlantic or the Ohio

all at full flood, the

its

it

so slight that there are sections, as those between

is

Huntington and Fort Wayne, where,

The

Wabash.

Eiver, the course of which

but

true,
its

rious points along

That

it is

course

flows, for

It results

course.

its

it

also true that

;

from

some part

it

Both the basins

denly pass beyond

course, in pregla-

this that its character

of the W^hite rivers present

its

its

changes

at va-

mind

a fact of importance that should be borne in

in discussing the distribution of the fresh-water mollusks

flow, at their beginning,

of

has abandoned those channels in

found in

two features in

its

waters.

common

;

they

over a surface covered with glacial matter and then sud-

limit of distribution

and flow in channels through regions
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the physiographic features of which were deteraiined in preglacial times.

upper portion of their courses, therefore, they present similar features

In the

to those of

the upper Wabash, but in their hiwer valleys they are quite different though alike
in

most respects when compared with each other.

gion of the State

is

tary basin, the Patoka.

The Whitewater

This region

basin

is

is

and does not seem

to be suited to

chiefly limestone,

Whitewater

is

pe-

very great development of mol-

of the

Ohio

is

very rougli and the country rock,

everywhere appears in the bluffs and along the small tributary

appears in great abundance, but the Unionid fauna

and no species appear which are not

From
is

of the

is

in the vicinity of

In certain of the smaller streams of this basin Strepomatid shell

streams.

tions

most part

for the

which reaches the Ohio

life.

The long and narrow basin

itself

conchologically.

Wabash and

The lower portion

Lawrenceburg, in Dearborn County.

luscan

highest and roughest re-

known

the least well

very like the upper

entirely within the limit of glaciation,

culiarly sandy

The

drained by the White River and the small Wabash contribu-

these facts

to be

is

found

mainly confined
in that

stream

evident that a wide diversity of environmental condi-

it is

These differences find

exhibited in the several basins as herein outlined.

corresponding variables in the waters of the streams

Most

while in others the waters are very hard.

;

some they are

in

portion of the State present waters that are very hard
it is

;

in

them

tiie

many

of the streams the

ally noticeable in the

same

upper Wal>ash, the

heavily coated with this substance.

facts are to be observed

shells

waters are

deposited thickly on the

portions of the shells that project above the bottoms in which they

In

(juite soft,

of the small lakes in the northern

often so highly charged with calcium carlionate that

buried.

life

to the (Ihio

from which are

;

are partly

this

all

is

especi-

more or

less

Collections from lower down, notably from

Terre Haute to the mouth, are almost entirely devoid of this accretion.
It is

by

a.

important

to note the

moUuscan

comparison of their faunas seek

facies of the various drainage areas

bution with the physiographic and geologic features.

have already been noted

;

and

to correlate, if possible, the facts of distri-

to facilitate

The physiographic

comparisons of

this

nature

features

lists

of the

mollusks have been collated, in every case based upon specimens actually collected at one or

more

localities in the several basins.

While these

lists

are incom-

plete in that they do not represent the full richness of the several faunas they

have proven instructive and

may

dertaken by the Academy.

These

be useful in the general biologic study
lists

now

follow.

now

un-
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SUMMARY OF GEOGRAPHIC DISTRIBUTION.

Species.
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SUMMARY OF
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SUMMARY OF GEOGRAPHIC

Spkciks.

DISTRIBUTION-Continued.
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wide geographic distribiuion over the northern United
long way,

fact that they

of

them occur

which goes a

and second, the

to conditions

which are widely

have successfully adapted themselves

Many

variant.

States, a fact

as species,

in establishing their high antiquity

first,

beyond the limits

far to the southward,

of glacia-

extending even to the middle portions of Alabama, some of them under

tion,

other names than those which we are accustomed to apply to them here.

Dif-

ferences of a trivial character, the result of environment, appear to have been

upon by the species makers and the older

seized

seemed

to

have been

naturalists

to write " nobis " after a specific

whose ambitions alike

name.

REGISTER OF GENKRALLY DISTRIBUTED SPECIES.
Unio
* Unio

Unio

claims.

Unio

ellipsi".

iris.

Unia

preii-ns.

luteolus.

Unio

gibbo.'ms.

Unio ligamentintis.

Unio

rectus.

Unio multiradiatus.

Unio occidens.

Margaritana

Unio rubiginosus.

^Margaritana marginata.

Anodonta

Anodonta ferussaciana.
^Anodonta

calceola.

Margaritana rugosa.
edentula.

Sphaerium solidulum.

gi-andis.

Sphaerium striatinum.

Sphaerium transveisum.

Amnieola porata.

Amnieola Imiosa.

Limnophyaa

patustris.

Limnophysa

Limnophysa

desidiosa.

Helisoma

reflexa.

trirotvis.

Physa gyrina.

Physa heteroMropha.
Goniobasis pulchella.

Summarizing

this

group

cies; of these four genera

of

names, there are nine genera and twenty-nine spe-

and twenty species are bivalves; the

There have been found up

to this time,

rest are univalves.

and thus certainly known

to

belong

to

the Indiana fauna, a total of one hundred and sixty-five species of fresh water
shells.

Nearly one-sixth, therefore,

of

our species are

to be

found

all

over the

State; this proportion will certainly be increased on thorough exploration.

graphic

some

series,

which have been studied,

of these widely distributed

interesting facts in the line of variation, facts

be correlated with peculiarities of environment.

which

This

is

are,

Geo-

forms show

most certainly,

to

especially true of those

forms which are indifferently found in lakes, ponds or flowing streams, such as
*These form? have been found in all but one ba-in in Indiana, with every probability
that each occurs therein and will be found on full exidoration.

.
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Margaritana rugosa and TJnio

luteolus.

present exactly the same facies.

No two

So marked

is

from the different areas,

series,
this, in

some

cases, that the lake

forms can always be separated from those which were obtained in streams.
general study

is

This

reserved for more abundant data and final discussion on another

occasion.

A

further study of the geographic tables will demonstrate that the richest

Wabash and the Ohio drainages, these two areas furnishcommon, though many of each are not generally
State.
Of the shells which are both common and yet limited

shell faunas occur in the

ing nearly the same species in
distributed over the
in distribution

Unio ebenus,

TJnio irroratus

and Unio cewpus among the bivalves,

and Campetoma ponderosinn and Pleurocera canal iculatum among the univalves will

The

serve as types.

lowing

may

differences between the two basins

be noted from the

fol-

lists:

WABASH

OHIO BASIN.

BASIN.

Unio camelus.

TJiiio

TJnio varicosus.

Unio sampsonii.

Unio cincinnatiexsis.
TJnio foliatK.".
TJnio dorfeuiiiianiis.

Sphaerium staminei(m.

personatus.

Anodonta

suborbiciilaia.

Margaritana confragosa.

Sphnericum sphaericum.
'^Sphcrium fabale.

Anculosa

praro-'^a.

Goniobasis spartenburqhensis.

Anculosa

triliueuta.

Goniobasis livescens.

Anculosa carinafa.

Goniobasis cubicoides.

Ooniobasis bicolorata.

Angitrema armigera.

Ooniobasis depygi^.

Meseschiza grovesnorii.

GONIOBASIS INFANTULA.

Pleurocera

Goniobasis Informix.

Vivipara subpurpurea.

troostii.

Ooniobasis intersiki.

Viripara contectoides.

Goniobasis loi'isvillensis.

Viripara intertexta.

Pleurocera simplex.

Menetus exacutus.

Amnicola cincinnatiensis.

Campeloma decisum.

Campeloma

rufuni.

Campeloma subsolidum.
Limnophysa

caperata.

Planorhella campanulatn

•'Not seen adiuitted to the list on the authority of
the Species of Corbiculada-," p. 10, 18t5i.
;

Temple Prime, vide " Catalogue of

:
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Here are

totals of eleven species

which are found
the

same

if

the

in the

Wabash

found in the Ohio basin against

basin.

The proportion would be

synonymous forms included, printed

cluded from the

None

list.

Ohio basin, while but two

of the

members

Unione!<

No

found in that of the Ohio.

basin, while three such are

of the

found in the Wabash.

may

is

to the

make

number

is

to be constantly

forms

of these

may

yet be ascer-

of (^hio drainage forms in the

Maumee

Maumee

Opportunity was afibrded the past

Maumee and

a small collection in the

Fort Wayne, well within the

means exhaustive,

it

northern portion of the State, the most interesting fact

the existence of a

River, a stream of the Atlantic drainage.

spring to

Yet

invalidate this comparison by the

common forms, or that some
common to the two faunas.

Turning again

were ex-

are found in the AVabash basin that are not

discovery of other

presented

in small capitals,

genus Vivipara appear in the

limnteids appear to be characteristic of the Ohio

borne in mind that further collections

tained to be

fifteen

substantially

Basin.

the St. Mary's Rivers at

While the collection was by no

developed some very interesting facts which possess more

it

than a passing significance.

Among

the Ohio River forms found were the following

Unio rubiginosus,

Unio

Unio

glans,

Unio giBbosus,

Unio

Inteolus,

Unio parvus,

retusus,

Margaritana

Unio

davits,

calceola,

Margaritana complanata,

Goniobasis pulchella,

Anodonta

Unio

edentula,

These species are accredited

to the

pressiis.

Western fauna, and most

hitherto recorded as belonging to the Atlantic fauna.

Two

corded by the writer as long ago as 1S77, in the Erie Canal, in the
age, at
ist,"
is

Mohawk, N.

Y., and record

Vol. XII, pp. 472, 473.

often quoted in faunal

made

of the fact in the

of

are not

were so

Mohawk

re-

drain-

"American Natural-

Other records have since appeared.

lists

them

of these

Unio

luteolus

used for exchange purposes by Eastern collectors,

but in every case where specimens have been secured, thus far, they have proven
to be the

male forms

Western waters.

of the totally distinct Unio cai-iosus, a

Anodonta edentula

may

be,

of the Eastern Anodonta undulala, but the
It

is

therefore proper to regard

Atlantic stream.

it

and probably

Maumee

form not

is,

j'et

found in

a geographic variety

forms are Western in

facies.

here as a Western shell in the drainage of an

So far as the specimens go which are in ray possession, they do

not present very marked differences from the same shells found a few miles to the

west in waters tributary to the Wabash.

The environmental

factors are precisely
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the

same

numbers

large
is

and there should

in l)oth areas,

no marked differences.

Ite

of the Eastern strepomatid shell. Gonioba-ns livescens, a

New York

abundant from

Near Huntington, on the Wabash,

Lakes.

The same

thougli the greatest

numbers were found

facts

Western

former stream, clinging

in the

Wayne.

to the

Associa'ted with

form abundant in the East, but

of Pleurocera subulare, a

I

am

It

is

yet uncertain.

important

tSi;

headwaters of the Aboite

to note, in this connection, that the

east fork,

its

Wayne, and

Wabash

of

resembles Pleurocera lewidi, but of this determina-

It closely

affinities.

River, or

approach

to

within three miles of the

that the divide at that locality

is

Mary's at Fort

St.

hardly perceptible.

Moreover, the

Erie Canal has long established water communication between the two

—^probably long enough

to establish

case of the univalves, which are far

Unionid;e.

This

is

interchange of faunas, especially in the

more migratory

ically traced.

To

in

their habits than the

New York, by means of which
waters may be almost chronolog-

the case in the Erie Canal in

the advent of the Western fauna into Eastern
offset this possible

explanation

and occur, many

to be well established,

is

the fact that the species seem

of them, in great

numbers

in the

Maumee

But, whatever the explanation, the species appear in the two basins, and

Basin.
in

Mary's and the Maumee,

St.

wide Western distribution, and an undetermined pleuroceroid mollusk

also of

basins

was the most abundant

this shell

were true of the

rocks along the banks, in the heart of the city of Fort

them were large numbers

form which

throughout Northern Ohio and along the Great

strepomatid found.

tion

There are

But mingling with the Western fauna of the Upper Wabash were found

none.

them both there

is

a

commingling

fauna greatly outnuml)er, both

of the

two faunas, with but few Western rep-

The Eastern

resentatives of the Eastern fauna.

in species

representatives in the Western

and individuals, the Eastern fauna

in

the Western Basin.

The suggestion

of the relation of this distribution to glaciation

and

its

physi-

ographic results has before occurred to the writer, though in another connection.

As long ago

as ISSfi, in discussing certain anomalies in the distribution of

River forms of Union id<i in the State of Kansas, attention was directed

problem
hands

in the following

of the writer

language

which seem

to

:

Ohio

to this

"Considerable data have accumulated in the

imply the necessity

of correlating this peculiar

distribution with certain facts in glacial geology, but those data will not warrant

the statement that such correlation exists.
in the

Attention

is

directed to this problem

hope that other observers may use their opportunities and supply

all

the in-
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A

formation possible."*

recent writer proposes** the

same explanation

distribution of the two faunas in this region and, from the facts

adduced, the locality
problem.

ofters

for

tlie

we have herein

most excellent opportunities for a careful study of the

Yet, the fact of the artiticial connection of these two areas must con-

stantly be borne in mind.

A

second region where the heads of the drainage areas

are practically coincident occurs in Kosciusko County, where the several small
lakes

and general low-lying region are

into the Tippecanoe or the

Wabash, the second
the two basins.
versity

An

which

This

will,

Turkey

all

to the St. .Joseph's, of
is

drained by streams whicli How either

rivers, the first of

Michigan.

which

A

is

tributary to the

low moraine separates

the location of the Biological Station of the State Uni-

jjresumaldy, interest

itself

investigation of the fauna of the

in this ((uestion.

Upper Wabash

might disclose others of the eastern species

in its waters.

that would be complete

Strong corroborative

evidence might be secured through the ichthyic fauna of the two rivers, the

bash and the Maumee,

for, if

the suggestions of this paper are tenable,

gree of correspondence should be disclosed by a study of the fishes.

spondence,
Unionidii

if it

which

exists, will aid in
is

Wa-

some de-

This corre-

understanding the method of distribution of the

so largely effected through the

medium

of fishes.

-Vide, Call, " Fifth Contribution to a Knowledge of the Fresh-Water MoUusea of Kansas," Bull. Washburn College Laboratory of Nitural History, vol. i. No. 6, pp. 178, 179, 1886.

**Sinipson, "On the Mississippi Valley Unionida; Found in the St.
lantic Drainage Are:i.<." American Naturalist, vol xxx, pp. o79-384, 189ti.

Lawrence and At-

