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Distribution of Aquatic Mollusks in Minnesots*
Charlotte Dawfey

Introduction

Aldthoealy Minnesot is a state nhounding in fakes and rivers of all sizes
whiclh contain varicd molluscan fauna, no peneral survey of its fresh-water
moftisks has g vet heen publisied. Such a survey is of interest from a {00~
praphical point of view becanse the waters of Minaesota drain in three divec.
tons, aamely south through the Mississippi River to che Gulf of Mexico,
cast through Lake Superior to the St Lawrence River, and north through
the Red and Rainy Rivers to udson Bay. Moreover the rivers as well as
the fakes, of which there are more than 10,000, present a wide range of size
and of chemical and physical characreristics which make the distribution of
molfusks interesting from an ecological standpoint.

The carliest published records of Minnesora mollusks are those of Thomas
Say (1825) and William Cooper (1834} which are little more than lists of
the species found on some of the early exploving expeditions sent into this
tervitory. In 1885 U, 8, Grant, a member of the staff of the Minnesoza
Geological and Natupal History Survey, published a list of the mollusks of
the Mississippi, Minnesota, and Red River systems, and in 1887 he revorted
on the mollusks of St Louis County ia the northern part of the state. Tn
887 also John M. FHolzinger published a paper on the mollusks of Winona
Counry in the southemn part of the stace. Sargeant {18953, [896), Stearns
{1900y, and Daniels (1909 listed the species found in some of the lakes and
rivers in various parts of Minnesota and described their habitats and relative
abundance. The mussels i the rivers of central and southern Mingesota
wore studied by Wilson and Danglade (1914} and Grier and Mueller (1922,
1926} in connection with mvestigations of the peat! burton industry made
by the U. S Bureau of Fisheries. F. C. Baker (1929, 1935) publiished two
studies on the mollusks of individual {akes in the northern part of the state.

The collection of shells in the Zoology Department of the University of
Minnesota forms the basis for this study ** This collection was started seventy
vears ago by members of the seaff of the Minnesota Geological and Nacural
History Survey and has since been augmented by persons in the Zoology
Dreparement and others, s present organization and scope are largely due
to L Samuel Eddy of the Zoology [epartment. Tn 1931 a survey of Minne-
sota lakes was begun under his supervision, and many mollusks were broughe
in by field workers. The writer hecame interested in Minnesora moflusks ia

* Adapted from a dissedtation submitted in partial [ulfillment of the reguirenients
{or the degree of Duclor of Philosophy in the Loology Department of the University
of Minnesota, December, 1004, :

" Thie twa groups of wolbusks included in this paper afe mussels and aquatic spails,
The Sphacriidae are omitied because of the uncertmin condition of the taxonomy in this
family.
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the summer of 1936, and in order to make the survey more corsplete, e
.\;-Aw.'r‘lf collecting trips during the summers of 1938, 1259, and 190 to parts
of the state not previcusly stadicd. The data now incdude colicerions from 150
Iakes in 44 of the 86 rounties of the state, Trem 70 stations on 30 rivers and
streams, and from 50 pun&s in three dilferent repions of the state.

- . ‘- n . . . .
IH .'iﬂy .‘*[Udy of ."ﬁiI[i‘L(ljt CGnfrinlion (wo ‘\]’l tate i]LlLf.‘aIlﬂﬂS 13] [hi’ ('()!'lhk{!.’i'i‘ti'

are w}xy certain specics are found in some habitars but not i others, and
what determines the geographical limizs within which a speces 13 found.
Fxace information concerning the geographical and ceological distribution of
any species is necessary before such questions can be answered.

The environment of a mellusk must pravide it with food, oxypen, and cal-
ciam for a shelll In addition it must fumish the proper conditions [or
reproduction. A mussel s more exacting in Hs requirements than a saash,
bemng heavier and less motile. The bottam 1n which it fives may be sand, gravel,
or mud, but not rock or soft muck hecause its foot cannor penetrate rock
and it sinks too far into the muck and is smothered. It lives best where a
current of water brings suspended food material, oxygen, and some form of
caleium within reach of the cilia lining its mantle cavity. For this reason more
species of mussels are found i rivers than in lakes. Snails, being smaller and
lighter and more matile, are able to live almost anywhere where there is water
and vegetation and therefore are the principal moliusks in lakes and ponds,
Whereas mussel shells are almost pure calcium carbonate, snail shells in adde
tion, contain chitin which probably accounts for the presence of snails in some
waters containing very little calcium. Experience has shown that the calciam
carbonate content of Minnesota waters can usua“y be measured as the total
atkaliniey (T.A.). The waters in this state vary in total alkaliniry from less
than twenty pares per million in some of the fakes on the Canadian berder to
more than 300 parts per million in the western part of the state. Where not
otherwise noted, the total alkalinities quoted are taken from Dofe and Wes-
brook (1907}.

The range of an animal may be limited by such environmenta! factars as
food, temperature, or moisture, or by a physical barrier of some kind. In the
case of freshwater animals land is a barrier and their eange is limited by the
discontinuous character of lakes, ponds, and even rivers —the rivers of one
drainage system being separated from those of another. Unless an aquatic
SP(’CiC.‘i can EIVL‘ t(‘l'ﬂp()fﬂl.“lfy on L’U‘K{ or [1?13 S0MME INeans Of !‘Jﬁing t[‘ﬂf'\sp“l't(‘fd
over tand, its distribution may be limited to one drainage system. Snails and
fingermail clams, being small and light, can be transported by water birds in
the mud which clings to their feet, and therefore are seldom restricted to
any one drainage system, but mussels are too large and heavy to be carried by
birds. Also the glochidial stage parasitic on fish makes the distribution of
mast mussels dependent on that of their fish host. The range of many mussels
hias undoubtedly been increased by migrating fish and it is even conceivable
chat in recent times man, by transplanting fish, might have accidentally trans
planted mussels also. This, however, seems to be exceedingly rare. In general the
range of a species of mussel is restricted to a single drainage system, and the
presence of the same species in two or more separate drainage systems has been
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considered evidence that the two systems were connected at one time {van der

Schalie, 1939},

Disteibution is of 1we types, geographical and ecological, In this study
geographical distribution means distribution according to drainage system and .
s hrngy concerned with the eflects of physical barriers on the migration of
mussels. Snails scem to be able to surmount such barriers and  (hesr dis-
tribution does not show much relation to drainage systems in Minnesota.
Ecological distribution is concerned with the effect on the distribution of both
mussels and snails of the various sets of environmental conditions that ate
found within the boundaries of any one drainage system.

Geographical Distribution

At the present time the three drainage systems in Minnesota, namely the
Mississippi, the Fudson Bay, and the St. Lawrence, are separate, but geo-
logical evidence shows char during the retreat of the lasr glacier, while the
e srill Dlocked the rorth, all of the rivers in the state drained southward
into the Mississiipi River, Since most of the mussels in Minnesora are also
found in the states Farther south, it seems probable that most of them emiprated
vorthward theough the Mississippi River and its wibutarics, Tnasmuch as che
postalicial connections between these three major draitages were only tem-
porary, the mussels which are today found in all three drainages must he
the species which have the most efficient means of migration or the greatest
powers of survival,

Mississierpr Dramvacs

The M ssippt River, which drains more than halt of the wate, rises i
Lake Teasca in the north central part. It starts off northward, swings around
vastward i a wide arc through Lake Bemidji, Cass Lake, and Lake Winni.
bigenhisly o Grand Rapids, then southenst to Tacobson, southwest to Branerd,
south to Litde Talls, and southeast again to Minnmpo!is where it PAsses over
the St Anthony Falle, A few miles below Minneapolis two mportant tribu-
tities enter, Ooe s the Minnesota River, a broad, shallow river whicl rises
on the North Dakota border, fows across the western part of the state and
enters the Mississippt just below Mmneapolis at Fort Snelling, The other
is the St. Croix River which rises in northern Wisconsin and after forming
the houndary between that stace and Minnesota for most of jts course, enters
the Mississippi ar Mastings, thirty miles helow Minnmpoiis. In the arca around
the town of Taylors Falls, the banks are steep and rocky and the river is tur-
bulent and {ul] of rapids, the largest being St. Croix Falls. Elsewhere there are
quiet stretches and Just before the St. Croix enters the Mississippi River at
Hastings, it widens into a river-lake, Lake St. Croix. South of Hastings the
Mississippi River, which forms the boundary between Minnesota and  Wis.
consin, is the largest river in the state. In this pottion of the river is Lake
Pepin, a large lake-ike expansion between Red Wing and Reeds Landing.

Forty-four of the forty-five species of mussels found in Minnesota were
found in the rivers or lakes of the Mississippt drainage. The one exception,
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Eliiptio complanatus, 15 common in the eastern past of the United States in
the Atlntic drataage, but was fsund in Minnesota enly in Lake Superior, Two
specias, snadonta marginetd and Aned 1

onta kennicotti, although present within
the Mississippi drainage area,

were found only in lakes. The part of the
Mississippi River below St Anthony Falls contained thivtynine species, which
is the Tarpest number of species found in a single river anywhere in the
state. Tlis is to be expected because the Mississippt is the largest river in the
scate and contmins a varicty of favorable habitats. Also the Tower part of the
river was not covered by che fast glacier and was the channel through which
tlie other rivers in the state were z'epopi.ilntcd. The fiese four columns n
Table 1 list the mussels found in the Mississippi River both above and helow
St Anthony Falls and in its two principal tributaties, the St Croix and
Minnesora Rivers. The most striking thing about this comparison is the small
aumber of species found in the Mississippt River above St. Anthony Falls as
compared with the number in cither the St. Croix or the Minnesota Rivers.

El
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e {MINNESDTA
| DRAINALE
SYSIEMS
" [ MISSISSIPPL DRAWACE

IR HUDSON BAY DRAINAGE
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Table 1.—Distribution of mussels according to drainages.
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Table 2.—~Distribution of mussels in the Mississippt River.
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Table 2 shows the species collected at ten stations above St. Anthony Falls
ane at siv stations in the viver south of the Falls, and Table 3 shows the
species in the various tributaries both above and below St Anthony Falls,

Beginning with the headwaters, the first mussel to appear in the river was
Awodontordes ferussacianus, although Anodonta margmata and Lampsili sili.
guonlea were in Lake Itasca. A few miles farther down Lasmigana compress
appeared. The four most common species, Anodonta grandis, Lampsilis sili.
Juorde, Lampsilis ventricosa, and Ligwmiia recta latissima, were first found
about forty miles from Lake Itasca where the river was still small, and from
there down they were almost always present. Above St. Antheny Falls,

Table 3.~Distribution of mussels in tributaries of the Mississipp River,

£

?:4' ¢ I 3 i P
i | i
| o PR T \f
o | E a2, 15
= Clel =l e % | 3
w7 Uiegl & MRS
= g =i-§”""‘ g |
H D [~] = o b=
I 35 2| 213
£ 14 giglalaigls

Awbleina coitnia

Lo dwbleine costatn ... \ R N N I -
2o Lasiwmigona concgneise H

3. Lasmigena cowplenata | B

d. Anndonta grandic .., x|

Ao Ddterbackie Smberiliic | }

6. Awsdontoides fere |

B T |
Voo Strephituc rugosus |
B Aeilnonaios cavineta

U Leapleia alata wegapters

W Ligumin recta lalivsima,

U Lampaliv silignoiden

P bawmepatic rewniric g

*helow Nnreapaolis

Actnonaias cavinata was found in a few places both in the main river and i
two tributaties, but was not abundant. Utterbackia imbecillis was collected in
faiely large numbers ac Fridiey and in the Rum River near Anoka, both
places being about 500 miles below Lake ftasca, and about twenty miles north
of St. Anthony Falls.

There seems to be no reason for this scarcity of species on grounds of
chemical or physical conditions hecause the few species that were present were
shundant. The total alkalinity in chis part of the river ranges fram 100 ta 200
parts per million. Extensive collecting has been done in the upper Mississippi
by survey crews of the University of Minnesota and the Department of Conser-
vation, and although large numbers of mussels have been brought in and
examined, the results from a taxonomic standpoint were monotonious— -only
eight species in the 500 miles of river and ten tributaties between Lake
[tasca and St. Anthony Fails. The most likely explanation is that St Anthony
Falls has acted as a barrier 1o post-glacial migration up the river. In 1889
Grant reported 27 species from Fort Snelfing a few miles below St Anthony

et



678 Tun Amuricaxn Mmrang NaturaList Val, 38

Pn”s, and a!ti\ougf\ at the present time p{}i}ution has eiimilmted the mussels
from this area which is just below St Paul and Minneapolis, this record s
evidence that at teast 27 species had migrated this far. Only five species have
ever been reported from Fridley about five miles above St. Antheny Falls.

Table 4 shows the thirty-three species of mussels which have been colleceed
frem four stattons in the St Croix River and from six wributary streams. The

roral alkabmity ranges from 30 to 150 parts per million, which is lower

than for other parts of the upper Mississippi drainage. The St. Creix Falls,
located at the town of Taylors Falls, does not seem to have been much of
a barrier to the migration of mussels. Although collecting has not been as exten-
sive as in the upper Mississippt, seventeen specics have been found in the

Table 4 Distrilution of mussels in the St. Croix River and i Tributaries.
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Table 5.~ Distribution of mussels i the THadson Day diaimage, Minnesota
River, and the St, Lawrence drainage.
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river and s tributaries above the falls. Geological evidence furnished by the
pot holes and old channels around Tayiors Falls suggeses that in the early post
ghackal period hefore the river cut the gorge, it Howed through a series of
cades and there were no abrapr falis te act as a barrier.

Fable 5 shows the thirty four species of mussels which have heen collecred
from the Minnesota River and its tibutaries. The toral alkaliniey ranges from
- L amn S . . ! o 1
150 to 306 parts per million. Very firtle recent collecting has been done in this
viver, and very Tirtle collecting has ever been done in the upper pact or in it
smaller triburaries. All species found occurred abundantly in the Mississ!
befow the mouth of the Minnesora River.

sippi

Hopson Bay Drarnacs

About one-third of Minnesota, the northern and western portions, drains
rorth into Fludson Bay. The wwo principal rivers of this drainage are the
Rainy River which separates Minnesota from Canada and the Red River
which rtises close to the Minnesota River on the North Dakota border but
flows northward. Fourteen species of mussels have been found in this drainage

thirteen from the Red River and its tributaries and six from the Ramy
River deainage. They are listed in Table 5. The small number of specics
reported from the Rainy River drainage may be due either to its remoteness
from the source of post-glicial migration or to the fact that only a few rivers
in this drainage have been cxplored for mollusks. Almost all of the collecting
has been done in the Sturgeon River in St. Louis County. Very few chemical
analyses have heen made of the waters of the Rainy River drainage, but in
seme places at least the rotal alkalinity is much lower than in the Red River,
which varies from 150 to 200 parts per mitlion.

Eleven of the fourteen species from the Red River drainage were found
also i the Minnesota River, thie other three, Fusconata flava, Amblenia cos.
tata, and Strophitus rugoses, being small river forms which might be found in
the Minnesota drainage if the tributaries were more thoroughly explored.
This stmilarity in species is easily explained by the extensive post-glacial con-
nection between their headwaters. At present, Bigstone Lake on the North
Dakota border, the source of the Minnesota River, and Lake Traverse which
drains into the Red River are only a few miles apart, and are sometimes con-
nected during periods of extremely high water. After the last glacier, the
whole northwestern part of the state, which now drains north through the
Red River, was occupted by lake Agassiz, a huge glacial lake which drained
southward through the River Warren in the present valley of the Minnesow
River. uring this period considerable migration of mussels could have tiken
place. The discovery of shells of Amblema costata, Lampsilis siliguoidea,
Lampsilis ventricosa, Lasmigona complanata, and Ligumia recta latissina in
the debris excavated from the bed of glacial Lake Agassiz is further proof that
the conditions were suitable for mussels.

St. LawreNCE DRAINAGE

About a tenth of the state, the northeasters pare, drains into Lake Superior
cither through the St. Louis River at the extreme western end or through
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many smalt rivers running dicecdy into the Take on its northern border,
Two species, Anodunta margmata, and Elliptio complanatus, probably entered
Minnesota through this drainage. Elliptio complanatus is common in the
Addantic drainage but not in che Mississippt and Walker (1913} who first
reported this species in Lake Superior, thought that it had wigrated in early
post-glncial times {rem che St Lawrence River through the Trent outler into
Lake Huron and from there inte Lake Superior. Anodonta margmeata is widely
distributed in the norchern part of the United States and in Canada in hoth
the St Lawrence and upper Mississippi drainages,

Mussels are not abundant in the St Lawrence drainage in Minnesota,
They are entirely absent from the rushing, tuebulent streams which run into
lake Superior on its north shore. The total alkalinity of these streams 15 low,
from 30 to 8% parts per million (Smith and Moyle, 1944). Bur the toral
alwenee of mussels is probably due to the fact that these steeams have rocky
hottoms and also that ju:&t above the mouths of most of them there are falls
over which it would be impossible etther for adult cdams or for glochidia-
bearing fish to migrate. The St Lowis River at the western end of the lake
3 a placid, winding stream fowing through bops and pine woods and in most
places its soft, muddy bottom is not firm enough for mussels. Thin and
badly eroded specimens of Anodonta gmua’is, Ancdontoides  ferusiacianies,
l',mr:pril'n' fific;xzr}i(l'e‘cr, and Lasmigona compressy were occasionally found in
this river and its tributaries. The total alkalinity s about 60 parts per million,

The north shore of Lake Superior in Minnesota is mainly rock, bur even
in the few sandy coves there were no mussels. According to Eddy (1943)
in a report on limnological studies in Lake Superior *“The marginal plant and
anital 1e was practically absent from most of the Minnesota shore due to
the heavy wave action”. The only part of the south shore which is in Minne-
wora s Minnesota Poing, a narrow spit of sand profecting into the fake at
the month of the St Leuis River in Daluth, On this point dead shells of
Eilipna camplanatus, A nodonta grandis, Lem psilis .s‘ifi:]rttjid('ar, Lampsilis ventrl.
cova, Lasmigona complanata, and Ligroia recte latissing have recently heen
collected. With the exception of Zlliptio complanatus these are all species which
are common in the Mississippi drainage and which might have entered during
the retrear of the last glacier when glacial Lake Duluth in the Lake Superior
area drained southward through the present St Croix valley. An outline of the
mussels faund in chis drainage is given in tabies 1 and 5.

Ecological DHstribution
Within the houndaries of any one drainage system are o be found many
different types of environments. In Minnesota the aquatic environments include

not only streams of various sizes, but also lakes snd ponds. These different
ics as movement or stillness of the

environments differ 1 such characteris
water, chemical composition, depth, kind of bottom, amount of \:cgemtior\_,
ete. Some species of mollusks have 2 wide range of tolerance of :mch condi-
tions and are found in a variety of habitats, while others are {imited to one
ar two.

Fresh water environments fall easily into two groups—1) moving waters,
such as rivers and swreams, and 2) standing waters such as lakes and
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fave a considerable How of water ot these poing, Mo

divided into loar categories, The division s made primasdy on the basis of
size, but siee s correlated i most instances with differences in depth, correns,
and Doteom,

Flabitat 1. Ssianl Srriass Phe taite

Sl streams ave wsually less than ten feet wide and shallow enough .
Le waded, Inlets and outlers of lakes, headwaters of rivers, and streams {owing /
through the bottoms of ravines belong to this category. Streams which have !
been studicd in Minnesota are: Nicoller and Chambers Creeks flowing into !
Take Ttasca and the Mississippi River fowing out, Rice and Coon Creeks north ”_."
of Minneapolis, and the outlet of Tanners Lake in Washington County,
The chemical composition of these streams varies with the local conditions
of the region in which they are found, but the physical characteristics are \
fairly constant, The current is swift, the water shaliow, and the hottom made ; These o
of stones or gravel. In the pool-ike stretches vegeration s abundant, Mussels ; the conter, |
were rate, but fingernail clams and snails were abundant, although only a few the eurrent o
species were found ac any one place. Below is a composite fist of the species the borross
found. in }\/[inm‘mu
Mussels
Anedontoides ferussacianus Lampsilis siliqueidea
Lasmigong compressa

River above
from Jacohor

Snails b
Amnicola limosa Lymnace modicella )
Ferrissia tarda Lymnaea palusiris
Curanlus deflectus ebliguus Lymnaca stagnalis appressa
4 . (:.\)r('lr.ri’[l.‘i frErRns P]l}}.m g_\_n'l'nﬂ
Flelisoma anlrosa Physa integra
Fefisuma campamddala Physa michiganensis
Helisoma trivolvis Planorbula armigera
Lymnaca caperata Valvala lricarinela

Prabably the two species most characteristic of small streams in Minnesota ; F
are the mussel, Anodonieides ferussacianus, and the snail, Physa integra,
Physa michiganensis, which s purely a small creek form (Clench, 1926}, has ‘ ‘
been found only once in Minnesota, Most of the species found in small streams ; :
wete forms which could live in many different environments or they were lake
forms which have spread to the connecting streams.

Habirar 2. Smars Kivers "

Chis

These tivers range i width from ten to fifty feet. In places there are deep, sippi ‘Rix:

quict pools, but clsewhere the bottom is stony, the water shallow, and the St Cron

current swift. Vegetation is confined to areas near the shore. In Minnesota berdered
the Mississippi River from Alida to Cass Lake, the Prairie River, the Zumbro

River at Kenyon, and the Sturgeon River in Se. Louis County are examples of

amall rivers which have been studied. In these rivers mussels are abundan,

the foflowing being a composite lst:
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Alasmidonia murginate truncala
Amblema costala

Anodonta grandis

Anodonteides ferussaciants
Fusconaia ﬂm'u

Liguwmia recte lalissima

The follo ing snails were found in

Amiveda limosa
Campeloma deelsum
Ferrissia pusallela
Ferrissio tarda
1"'!’.:{"5”,”“ (”]ir”ﬁ(i
Helisome campanalala
Helisoma trivolvis

Fampsilis venfrieosa
Lasmigona complanala
Lasmigana compressa
Lampsilis siliquetdea
Strophilus rugosus

small rivers:

l’..j}ml!rl(’(l megasoma
Lymnaca modicella
Lymaaea palusiris
Lymnuce stagnalis appressa
Phosa gurine

Physa miegre

Flabitar 3. Mepruas-sizep Rivirs

These rivers are from fifty to one

hundred feet wide and quite deep in

the center. They offer at least two types of environment, deep pools where
the current is stow and the botrom sand or mud, and shallow rapids where
the bottom is stany and the cureent swift. Examples of medium-sized rivers

in Minnesota are the Hum River where

it enters the Mississippi, the 5t Croix

River above Taylors Falls, the Red Lake River, and the Mississippi River
from Jacohson to Little Falls. The following mussels were found:

Actinopaias carvtinala
Amblonma costale
Amblema rariplicata
Anodonta grandis
Dtliptie dilatalus
Fusconaia flava
Fampsilis siliquotdea
Lampsilis veniricosa

"The following snails were found in

Amnfenle (nfeger
Ampicola Himose
(‘(unf.\(’l‘n;n(l ri'('('f.\rir)l
Helisoma anitrnsa
Flelisoma trivolvis
Lymnaca catascopium

fosmigona complanata
Fasmiganag cosluta

Lignmia recla latissina
Plearsbeme cordatuny coccinenm
Proptera elata megaplera
Quadrula pus[ufnsa

Strophitus rugosis

Utterbackia tmbeeillis

medium-sized rivers:

lr._‘unm(fc':z e gasonia
Fymnaca stagnalis appressa
Physa guring

Phusa infegra

Plewrocera nenla tracla
Somatogyrus subglobosus

Habitat 4. Laran Rivers

This category includes the largest rivers in Minnesota, namely the Missis-
sippi River below Litde Falls, and the lower parts of the Minnesota and
St. Croix Rivers. They are broad and decp and for the most part are
hordered by sandy beaches or broad flood plains often flled with sloughs and
marshes. River-lakes such as Lake Pepin and Lake St. Croix which are simply
widenings of the river are included. In general, the larger the river the greater
the number of species of mollusks, especially mussels, The following were
found in large rivers in Minnesota:
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Avtinuna'us curinafy 1. )’.31:({(.’« framl s
Abrenidonta marginala fruncate Ligunda secta latisstima
Amblema peroviana Mepalonatus grguntea
Anodota carpalenta COhliguaria reflexa
Anodoptn grandis COhavaria wlivaria
Anodonta givaniea lagiola Bneolets
Arcidens eonfragosus Plethobasus cyphyons
C‘!‘J‘i'“”(‘”[l‘“} P(l!vﬁ IJJE “rl);‘f"“( ('Urh’!if(”n LOC(::’”('[””
Cuelonaias fubercelafa Proplera alata meg plera
Fltipiio diluiohs Proplera facv ssima
.’Hl,ahu crassidens Quedrula mefancvra
E -v,,an chenos (Qureredriela pu.xlufu.wz
I .mun'mr m.:fufu (nadrula guodrila

Strophitus rugosus
Fritogonia verrcosa

Troneilla doneciformis
]J'u'”fj‘l-i‘ﬁ wentiicnsa Trimetlla fruncala
foes ona complanata Ultterbackio imbecidiis
Fasmigona castata

The following snails were collected from large rivers:

Amnicola emarginala Lnmnaea stagnalis appressa
Aminicola fnteger Planorbule armigera
Campelonyy decisum Pleurecera acuta tracla

Ferrissia larde Somatogyrus subglobosus
Helisema teivolvis Somatogyrus fryoni

Lioplax subcarinala Valvale Iricarinala

Fymnaca modicella Viviparas interlextus illinoisensis

When we compare the mussel fauna of the rivers of different size, we find
that the larger rivers have a greater number of species than the smaller rivers,
This is‘ pmmbiy due to the greater variety of environments for the adule
mussel and the larger number of species of fish hosts for the glochidia. The
two species that seem to be resericted te small rivers and streams are Anodon-
toides ferussacianus and Lasmigona compressa. Amblema costata and Fusco-
neia flava ave found only i small and medium sized rivers, but closely related
species, Amblema variplicata and Amblema perwviana, Fusconaia undata and
Prusconaia ebenus are found in large rivers. Several species (Arcidens con
fragosus. Carunculing parva, Leptodea fragilis, Quadrula metanevra, Trire.
gonia vorrucosa, Truneilla truneata) have apparently never migrated beyond
the Iarger rivers in Minnesota although they are found in both small and
Ear;‘(‘ rivers i states farther south. The two most wzdespimd spcues are

Anadonta grandis and Lampsilis siliquoidea which were found in rivers of all
sizes and also in lakes. Other species which were found in small, medium and
Iat'gc vivers are Lampsidis ventricosa, Lasmigona mmp!mmra, Ligumia recta
lattssima, and Strophitus rugosus. Actimonatas cavinata and Proprera alata
megaptera were found in small rivers in the St. Croix drainage, but elsewhere
were species of medimesived and Targe rivers.

The species of :ma%ls found in rivers can be divided into two groups, those
which were found only in rivers, and those which were found in lakes and
pends as well. Most of the membem of the fitst group breathe by gills and
were found where the current was fairly swift. The onIy commen example
of this group is Pleurocera acuta tracta which was found in many of the large
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and medivmesized rivers of the Mississippi drainage. It s the only member
of the Pleuroceridae found i Minnesota. The species Anmurcola cmarginata,
Anmicole integer, Lioplax subcarmata, Lynmdaca catascoptim, Physa nnchi
ganensis, Souatogyrus subglobosus, and Sematogyrus tryout, also restricted 1o
rivers, have heen found only once or twice. Physa infegra, although found in
hoth fakes and streams, was more common in streams. Members of the second
group, Awmicola Iimosa, Campelome decisum, Ferrissia pavallela, Ferrissia
tarda, Gyraulus parvs, Gyraulus deflectus obliguus, Flelisoma antrosa, Heoli-
roma mmpmm&mn Helisoma trivolvis, Lymnaca caperata, Lymmaca megasoma,
Lymnaca maodicella, Lymmaca stagnalis appressa, Physa gyrina, Planorbula
armigera, and Valvata tricavinata were not restricted to rivers, but were found
as often in Iakes and ponds, and were cither found clase to where the stream
entered or left the lake, or were found in the shallow edges of the river which
were stagrant and pond-like. In general the farger rivers contain more of the
species which are restricted to a river habitat while the streams and smaller
rivers contain more of those species which can live either in standing or
flowing waters.

Standing waters have been classified into five groups on the basis of size,
total alkalinity, and flow of water.

Flabitat 5. Ponps

While there is no sharp distinction between a large pond and a small fake,
any shallow body of water fess than an acte i area with a mucky, weedy bot-
tom i considered a pond. They usually become smaller or dry up completely
i midstmmer, and they freeze solid in winter. Minnesoma ponds have been
studied mainly in three regions. The fiest is Itasca Park where George Klak
in the summer of 1936 collected mallusks in 33 ponds and wurned them over
tor the writer for identification. These ponds were mainly coniferous forest pools
and the most common species found were Aplexa bypnorum, Gyranfus parvus
and Lymnaca exilis. This s almost the only habitat for Aplexa hyprorum in
Minnesota although i other states it may be found near springs and on the
walls of wet, shady ravines. It seems to require shade and can endure drought.
Tn addition mallusks were collected by the writer from nine ponds in the re-
gion near St. Paul and Minpeapolis and from about the same number near
Fibbing in St. Louis County. These ponds were either roadside ditches or
located in meadows with few if any trees around them. The most common
species were Helisoma trivolvis and Physa gyrma.

No mussels were found in Minnesota ponds, but the three genera of
Sphacriidae, Sphaertum, Musculium, and Pisidinm, wete common. The follow-
ing is a complete list of the snails found:

Aplexa hypnorum Lomaaca modieells
Cyraulus parvus Lymnaea palusiris
Helisoma trivolvts Luymneea reflexa
f,_ljmnucw caperala Menefus exacuouy megas
Lymaaca cxilis Planorbula armigera
Lymnacs megasoma FPhusa gyrina
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All of these species are lung breathing. Since they do not depend on
dissolved oxygen in the water, but come to the surface to breathe, they are
more suited o shallow stagnane water. Usually not more than three species
of snails were found in any one pond.

Flabitar 6. Sorr-warir Lakns

Softwater fakes ranging i total alkalinity from 7.5 o 75 parts per mil-
Lien are found in the northeastern part of Minnesota i the Rainy River and
Sr. Dawrence deainages. Drainage s poor i this region and lakes are numerous

A

and of different s

Those i which mollusks have been eollected aze prin-
cipally of two types-they have cither a racky or a sandy shoreline, Lake
Vermithion and Sturneon Lake, both i 5o Louts County northwest of Lake

- { (1 St . .
Superior are tlie two daes which huve been studied most extensively,

ake Vermitiion, 1 hrge, ireepularly shaped fake with an area of 37915

acres and aotoral allaliny of 23 parts per mitlion has a rocky shoreline.
(oilusios were collecred i ehis fale in 1881 by Wil 50 Grang, in £927 oy .

Paker, and in 1939 and 1940 by the woter and also by a survey crew from

the Minnesota [department of Conservation. Swrgeon Lake is smaller, with an
aren of 1659 acres, and has gently sloping sandy beaches. The otal alkabin:
ity is about 3% parts per million. Extensive collecting was done in this
lake by the writer during the four years between 1938 and 1942

The following mollusks were found in these two lakes:

Musels Lake Vermilion  Sturgeon Lake

UV X

Anvdonia arandis
Asodanta Fennteotli

Anadonta marginata rare
Lampsilis sitiqueidea H
H'E\;\‘EES

Anmnicola limosa SN | x
Campeloma  deeisum - X
Ferrissia parallela . X %
Forrissia farda X -
Curadus deflectns ohliquus ... b4 x
Folisoma @ilFasa oo e eemeres s e X x
Helisoma  cempanulala L% %
Helisoma eorpuienta vermilionens * -
Lymnaea  haldeman L x x
Lymnaca  megasoma . X -
Lymnaca slognalis appressa . X -
],‘\mwm.‘a s!ngna“s lithanae .. X -
Menelits exacuous megas . x b4
Phoso gyring e x P
Planorhda armigera X x
Planorbula  crassilabris x

alvala  fricarineb X X

Tn spite of the low total alkalinity of the lakes in this arca, many of them
contain farge numbers of mussels, usually Lampsiis siigueidea and one or
two species of Anodonta. It is difficult to state just what the relationship is
between the toral alkalinity of a lake and the number of mussels produced.
In some of the lakes, such as Clearwater Lake, St. Louis County, with a
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total .ﬂkniinity af 15 parts per million there were no mussels. In others near
by, sech as Rock Lake, 20 pares per million, and Robinson Take 225 parts per
milfion, mussels were pEf'mifnf, Ir would seern that waless the toral alkalimity
i overy fow, 1 not the fimitting factor in deternuning the presence of mussels

1
i

Bake. Mot of e

cies of snails found m th soft-wnrer lakes were

found also in hardswater lakes and sometines i ponds or rivers. Helisong
corpulent i restricted to the narthern part of the state, but not softaearer
likes, as it was abundant in Lake Tasca, a medivm-bardswater Take desoribed
i che next group. Canmpeloma decisnn, which was found in both lakes and
rivers, was more abundmnt in soft-water lakes than in Jakes with a higher total
alkalinivy.
Plabitar 7. Munius-narp-wartr Lakps

Muaost of the fakes i the eenteal part of Minnesota in the Mississippi drain-
age helony in this caregory. The total alkalinity varies from 75 to 175 parts
ser million. Two fakes thar lhave been studied in detail from this avea are Lake
Trasca in Clearwater County in the north central part of Minnesota, and Snail
Lake just north of St Paul in Ramsey County. Lake laasca is a Y-shaped
b with am aren of 1152 acres and a total alkalinity of 165 parts per million,
Its outlet is the beginning of the Mississippi River. The shore of the lake
is either sand or oned and is fliing in with wild rice and bulrushes. The Uni-
versity of Minnesors Biological Statton is {ocated in Jrasca Park, and con-
sequently the mollusks m the lake have been thoroughly studied, Snail Lake
near St Paul, 200 miles south of Lake Ttasea, a small lake of 159 acres, has
a total alkalinity of about 165 parts per million. Most of the hotrom and much
of the shore is mucky and filled with weeds, but at one end is a shallow sandy
beach where snails are plentiful. The writer explored vatious parts of the lake
during 1939 and 1940.

The following mollusks were found in these two lakes:

Mussels Lake ltasca  Snail Lake
Anodonte grandis

x -
Anndonta maerginate % X
Anadontoides  ferassacianus X -
,’,mnf.nf“s .\l‘“(’!!ﬂi‘([(‘(? .X et
Snails
Amnicele limosa _. 3 X
Amnicola lustrica L% -
Ferrissia larda L X -
Cyranlus deflectus obliguu - X -
Curanlus hirsulus . % -
felisnme  antrosa - X X
Flelisoma  campannlata L% X
Helisoma corpulenda e X -
Helisoma  trivolvs . X X
lLvmnaca cxilis - X
Lvmnaca stagnalis appressa .. L% x
Menelus cxacuwous megas .. . X -
Phusa  gvrina LX X
Physa inlegra - %

Plinarbula aravgera

x _
Valvata lenist % .
Falvate  Iricaringla  eeeeeceierencranesnnnes X -
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There were many more mussels in Lake Ttasea than in Snail Lake, possibly
beeause of dts larger size or because its beaches suffer less from human dis-
turbanees. It is penerally crue that it is easier to find mussels in the more
isolated lakes than in those cfose to the more populous area arsund St. Paul and
Minncapolis, Smails were abundant in both lakes and many of the mast
cominon species were common also in softwater lakes. Perhaps the most
striking [eature was the number and variety of che planorbid snails. In Lake
Ttasca ail nine of the species of the family Planorbidae common in Minne
sota were present.

Flabitar 8. Flarp-warer Prame Laxis

These lakes are found in the western part of Minnesota in the repion
drained by the Red River, the Minneseta River, and the western tributartes of
the upper Mississippt, The lakes vary in size buc are often farge and shallow.
Vhe total alkalinity vades from 150 o 300 pares per million and the waee
often contains other salts & addition to calcium salts. No lake of this group
has been studied extensively, bot in the summer of 1940 the writer spent 2
week collecting in this arca. The lakes were very low that summer due 1o 4
series of dry years, and in many Inkes there was 2 wide strerch of exposed beach
covered with mussel shells, A combined list of mollusks found in lakes in
Pope, Ottertail, and Todd Counties gives the following:

Mussels Hoeltsoma iriveluls

Anodonta grandis Lymnaca vmarginala

L(unpsf!fs stliquoidea ],pmnac'a emarginaly canadensis
.. Lyvmnaca emarginafa angulala
Snails Lymiaca pelustrs

Amnienla limosa Lymnaca stupnalis appressa

Curanlus deflectns obliguius Lymnaea stagnelis lfanae

Helisoma antrosa Phusa gyrinag

Heltsoma campunulata Valeale tricarinata

As i the previous groups Awmnicola limosa, Valvata tricarivata, the three
species of Melisoma, and Lynmaca stagnalis appressa weve commen. Phyia
gyrina, alchough present, was noticeably less abundant than in other parts of
the stave, and Campeloma decisum and Anodonta marginata were missing
entrely. But mast striking of all was the abundance and variety of the larper
Lymnacidae. Two varieties of Lymnaea stagnalis and at least two varieties of
Lymnaea emarginata, as well as Lyninaea palustris were present in large num-
bers in these lnkes. There was much variation in these three species in these
lakes agreeing with Baker (1936) who stated of L. emarginata “Almest every
large lake has its own peculiar form which is often quite distinet from the
same species from nearby lakes”

Filabiat 9. Rivir Lakis

River lakes are lakes in which there is at least a slight current due to their
being a part of a river system. They are of two kinds: 1) true riverlakes
like Lake Pepin or Lake St. Croix which are stmply widenings of a tiver
behind a natural or artificial barrier, and in which the river influence is strong,
and 2) lakes with a good sized river for an inlet and outlet, but in which the
lake influence predominates. Examples of the second class are Lake of the
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Woods and other border lakes in the Rainy River, Cass Lake, Lake Demidji
and Lake Winnthigoshish in the upper Mississippi River, and Cross Lake and
Lake Polepama in the Snake River.

One effect of close relationship with a river system s an inerease in the
number of species of mussels. Lhe thirty-fve species of mussels in Lake
Pepin and the fourteen in Lake St. Croix {Tables 2, 4) were the same as those
in the Mississippi and Sc. Croix Rivers respectively, The following snails
were found in these two riverlakes:

Anmnicola Hmesa Fuamaca exilis
(-um{_:z';umu decisum 1”;{[:5{1 ;{_\,‘I‘f‘!i{]

Helisema antrosa Planorbula armigera
Helisoma drivalvis Plearacera actla fracts
Fiuplax subearinata Valvata tri-arinata

The effect of the river is shown in the presence of Plewracera and Lioplax,
ypical river snails. This, together with che large number of species of mussels
proves that this type of viverdake is more like a river than a lake in it
molfuscan fauna,

The second type of rverdake is more lke a lake than a river, but the
effect of having a pood sived river for mlet and outlet is to increase the number
of species of mussels. In most Minnesota fakes with fnde or no river con-
nections, the mussels found were Himited to Lanrpsilic siliguoidea, Anadonta
grandis, Anodonta marginata, and Anodontordes ferussacianus, and usually
not more than two species wete found in any one lake. The following species
were found in three of the second type of river-lake:

Lake Pokegama  Cross Lake  Lake of
Mussels the Woods
% —
X
x

Ambloma raripliesta .

L

Anadanta grandis
Auvodonta marginala
Aclinenais carinala

1
i

¥ ow

Fraseapata umdaia

Lasmigong eomplanata . .
Lumpsilis siignoidea
l'.;(lf”!.]\\!’h‘\! 1’('“”{('“.\‘(1
Lepiodea  frogilis

Liwunia recla lalissima .
Proptere olafa megaplera . Lo
Quadrula pns!z:fam
Quadrula quedrula
Strophitus rugoss

Snails
A"”H‘(‘Ui’“ ”’”EJS“
Campeloma decisum S -
Curaulus deflectus obliquus .~ -
Helisoma  entrosa
Helisome campanulate
Folisoma frivolvis
Lymnace exiis
fLymnace emarginata
Lumagea palusiris oo e - %
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Lympaea stagnalis appressa ... - X
Hresa gurine b3
Plenorbida armigera X

Fobwata ricarinagla .o X x %

The t) sical river smails, Plewrocera and Lioplax, were not found in these
lakes, and many typical lake species, ie. Helisona mm,{u:m/am, Lymiaea
ﬂ’t'”?h[!’ appressa. Avnicola limosa, and Velvatar tricarinata were found.
(liw small nuraber of snails reported from Cross Lake is probably due to
lack of collecting in that inke.) _It would seem that in this type of riverlake
the number of species of mussels fs Increased due to its close relationship o
a river, but that the shail population is not noriceably affected.

Distribution of Individual Species

Below i o list of tie 45 species of mussels found in Minnesota with a brief
summary of the §mwmpﬂm’z§ and ecological distribution of each.
Subfamily Unonmar

L. Fusconata flava {Rafinesque) ~—in the Red River and St Croix River systens,

n streams and smali rivers,

2. Fusconals undafa {Bavmes)—in the St Croix and Minnesota Rivers and i
Mississippt River south of St Anthony Falls, restricted 10 large rivers and river lukes,
It is the mast common species of Fusconaia in Minnesata,

3. Fuscenaia chengs {Lea) —in the Mississippt River south of St Aatheny Ialls,
apparently a farge viver species. It has not been seen for some years and may be extinel
in Minnesola,

4. Megalenaias pipantea (Barnes).——in the lower Minnesota and St. Croix Rivess.
and in the Misdssippi River south of 3t Anthony Falls, apparently confined to lare
rivers.

5. Anblenn peraviana (Lamarek) ein the fower Minnesota and 81, Croix Rivews
and Mississippi River soulh of 3t Anthony Falls, a species conbined 1o large sivers,

6. Amblema lrnrphurm (Lamarck) —in the Minnesota and St Croix R}wh and
in lwo river-lakes in the St Croix drainage, apparently a species of medium-sized sivers.

7. Amblema costete {Rafinesque}.-~in the Cedar River, a tributary of the lower
Mississippi, in the Kettle, Snake and Sunrise Rivers, tributaries of the St. Croix, and
in the Red River dr;!in;\ge. appaa'enﬂy confined to small rivers.

8. Quadrnle quodrule Rafinesque—in the Red and Minncsom Rivers and in the
Mississippi south of 5t Anthony alls, a species of large vivers.

9. Quadrala pustulvsa ([ea).——in the Mississippt River south of St Anthony
Falls, and in the Minnesota and St. Croix Rivers, all large rivers.

{0, Quadrale metanevre (Rafinesque) —only in the Mississippt River south of 5t
Ani}umy }“ﬂ“.s. the |aw(‘s’i river in Minnesota,

Pl Triogonia verrecase (Rafinesque) -—in the Mﬁsaisxippi River south of St An-
ﬁ!rmy 1alls .md in the Minnesota and St Crmx. all lr\rwe rivers,

12. Cuclenates {uberculata (Rafinesque).—in the Mississippi River south of S
Anlh(;ny FFalls and ia the 3t Croix River, ot found in lar_ge nuimbers anywhere.

13, Plethobasus cyphyus (Rafinesque) ——in the Mississippi River below Lake Pepin
where it was abundant at ane time, and in the Minnesata and St. Creix Rivers where
it is apparently vare.

{474

P Plears
Snake River,
ol abnncdant

15. tiphic
FFalls, i the
51, Crox, and

ity fllins
[ufls, and m

17, Billiph
Ninnesotn o

oy and ™
F]‘ -
Soveind

CORIm 51“'5

.2_” A
Misshntppi |
o barge sive

iﬁir:l
state, ll o
A
sissiprpn, o

2') -‘I:T-l
Foalls, s
not cemmon

26, Lt
Rivers, ofte
never been

27, A
em(i E’u“.‘\f}\‘.‘;\
nr',r_i w‘idv-.'{-\

2B Ala
south of St
Not e

FAVIE I
Fabs s
comitnail,

3{}. S[EI
systems,
i both sm:




fay ! AREERI NI

oweere Do
! 1

i-‘-HhEv die o

of river Labe

reluronsdug

et with o beed

: ’
A ;\:\.l“i wyafe diseg

C e and

craoapd v

L WITIRISUR B I

i raay be et

[T QEIT RPNy

KT ITIOARE B TIN RSN

wiomn Oy e
oo h

R EIFTRERTATREN

Cromx Fivere and

dodinm el rvess

abedy ol g Fews

e b Crin, anst

Hivern anid o the
el L Antheony
Faver sonth of =y
posouth of B A

[iver wouth of 4

N
WE AN W,

hedow Dabe Tepun
Crons Rivers whers

19474 Piawriy: AQUATIC MOLLUSKS 1N MINNESOTA 691

14, Plenrobema eordalum coccinenm {Conrad) ~in the & Croix River, and the
Spake River, one ol its tributaries, in lake Pepin and in the Minnesata River, but
pot abundant anywhere.

15, Jilliptio dilatalus {(Rafinesque) ~—n the Mississippt River south of St Anthony
Falls, in the Minnesota and St Croix Rivers, restricted to large vivers except in the
51, Croix. and abundant where found.

16, Lliptio crassidens {Lamarck) . ~in the Mississippi River south of Bt Amnthony
Falls, and i the Minnesota River, cesinicted to large rivers and comparatively rare.

17, Elliptie complanatus {(Dillwyn) —in Lake Suparior, found in large numbers on
Minnesots Paint in Duluth,

Subfamily ANCODONTINAE

1B, [asmigona camprossa (Lo} widespread and abundant in streams and small
Jivers of the Mississippi drninage north of 5t. Anthony Falls and alse found m the
51, Croix, St Louts, and Rainy River drainages.

19, Lasnigena costala {Rafinesque) ~—m the Mississippi River south of 3t An-
dhany Falls, and in the Snake River and Red Lake River, being found in medinmn-
cized as well as Jasge rivers,

20, Lasmigane complanala (Barnes)-in small mechum, and large rivers of the
Whsstssipgn dyainnge south aof 5t Anthony Falls, the Minnesota, St Crowx, Fludson
Bay and St Lawience Srananes as well as in Lake of the Wouds and Lake Superior.

2 Anedante grendis § win both lakes and rivers in alt parts of Minnesota.
Special fade and river vanehes can somatimes be distinguished. 1L s one ol the muost

CORiuoan .\I\E'i"i(':'\ 1!’\ N‘iiﬂlh‘ﬁ”fil.

12 Apedonta giganiea leac - gometimes considered a variety of A. grandis, in the
Mississippt 12iver south of 5t Anthony Lalls and in the Minnesota River, restricted
Py
wr farge vivers.

23, dnedonta keanfeotti Lea-—in several Targe lakes in the northern patt of the
state. [t is vare,

24 Anodonle marginale Saye-in many lakes in nosthern Minnesota in the Mis-
sissippi. | ludson Bay, and St Lawrence dramages.

25, Anodonte corpulenta Conper—in the Mississippi River south of 3t Anthony
Falls, in the Minneseta and St Croix Rivers, apparently restricted to large rivers and
nol comnomn.

26. Utterhackia imbectilis {Say).~~in the Mississippi, Minnesota and St Cromx
Rivers. often in lake-like areas. It cormounted the barrier of St Anthony Falls but has
nover been {ound norih ef Anoka, about twenty miles above the IFalls.

7. Anadonivides ferussacianas {Lea).—in all parts of the state n small tributary
and headwater streams, and adso in takes, especially in the northern parl. It is common
and widespread in Minnesota

28, Alasmidenta morginela truncata (13, ¥ Wright).~-in the Mississippi River
wuth of 5t Aathony alls, the Minnesota River, and the Suntise and Snake Rivers.
Not comman, but found in both small and jarge rivers.

99, Avcidens copfragosus (Say).—in the Mississippi River south of St Anthony
Falls and in the Minnesota River, restricted to the Jargest rivers in Minnesota #nd not
COMIMOR.

30, Strophitus rugesus (Swainson} —in small rivers in the St. Creix and Red River
systems, and in the Mississippt River south of 3t Anthony Falls, not common but found
in both small and large rivers.
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Slil)family LAMPSILINAE

3. Obliquaria reflexa Rahnesques—~in the Mississippi River south of St Anthony
Falls, and in the Minnesota, St Croix, and Red Rivers, widely distributed but not
abandant,

32, Obovarty sliveria (Rafnesque) —in the Mississippi River south of St. Anthony
Fails and in the Minnesota and 5t Croix Rivers, large and medium sized rivers, not
COTHROn,

33, Actinonatas carinata {Bames) i all parts of the Mississippi draimage and in

the Hludson Bay deainage, widely distsibuted in wedium sized and large rivers, but not
present i bavoe numbers,

An the Mussissippt River south of St Aatheny
cix Rivers, sl large rivers.

34, Troncilla truncata R:zﬁnuscguc.-
Fabla, and i the Minnesota and St Ce

35, Truncille danaciporods (Len)—in the Mississippl River at Rod Wing and in
the Minoesota River at Fonl szmne\;. A rare species and Bmited to the fargest rivers m
the state.

36, Plagiola Tneolata {(Rafnesgue} --in the Mississippt River south of 8t Anthony
Falls and in the Minnesota River, conlined to Farge rivers and not common.

37, Leptodea fragidis (Rafinesque) —in the Mississippt River south of St. Anthony
Falls, i e Minnesota and St. Croix Rivers and in Cross Lake, apparently confined to
large rivers and river-lakes,

. Prepiere alaie megaptera (Ralmesque) —in the Mississippt River souty of 5t
Aunthony Valls, the Minnesota, 5t. Creix and Red River drainages, in both large and
recdivm-sized nvers,

39, Propleva Jaevissima (Lea) ---in the Mississippi River south of 51, Anthony Falls
and in the Minnesota and St Croix Rivers, a rare species hmited to large rivers.

4, Carunending parva (Barnes) ~—abundant in Lake Pepin, found alsa in the St
{’l‘llix ii]’l(l M;nn(‘!ﬁ(]“‘ [{i\v’(\l'h‘.

'1!A IJ.}I”””.(I rela "““‘SHI’I”(T {]Q:l{ll}[’s{]lt(').‘-' "ill “;E C{f(iin?l[f.l‘ﬂ‘ Conmsan il] ('l” !Jlit IE'L!'
smallest rivers and found also in Lake of the Woods and Lake Superior,

42, Lampsilis fallaciosa {Smith) Simpson--in the Mississippt River south of S
Arnthony Ialls and the Mipnesota River at Fort Snelling, restricted to 5:11‘{,;&5 rivers.

43, Lampsilis sitiquoidea (Barnes}——in rivers and lakes in ali parts of the siate,
not restricted to any stream type but showing growth forms or varieties in lakes and
Hvers.

44, Lampsilis ventricosa (Barnes).—In all parts of the Mississippi drainage, in the
Fludsen Bay drainage, and in Lake Superior, common in small, medium, and large

li\’(“rﬁy
A5 Lampsilis higginsii (Lea) - the Mississippi River south of St. Aathony Falis,
and in the Mmnesota and 51, Crom Rivers, not common and restricted to large rivers.
Below is a list of snails found in Minnesota with a briel statment of the
distribution of each.

Family Varvarnae
I. Valvata iricarineta {Say).—common in lakes in all parts of the state, on shal-

low, sandy beaches, or on vegetalion, more rare in streams connected with lakes,
2. Valvala sincera S.‘xy.-u-wreportcd by Dansels from Cannon f.ake in Rice Couniy
and by Goodrich frem Medicine Liake in Hennepin County.
3. Vulvata lewisi Currier—in Lake [fasca and several other fakes in the northem
and castern pavls of the state, not common.
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Family VIVIPARIDAE

in the Mississippi River near Winona

4, Viviporus tlertextus linaisensis Baker
jakes and sireams in Ramsey

and i White ear Lake and a few other connecting
Clounty.

5, I,,I.(l!,]filx ,‘E]d‘)ﬁ'(”‘(‘”(;!“ (Sﬂy)-'" Ifi ;
Fart Soelling, fmited apparently to Targe rivers.

ke Pepm and in the Minnesota River al

G, (_'mn;.u‘!unm docisum {Say).——commaon in lakes and nvers i the northern, east-

eine and contral parts of the state where the walers have a low fotal athalinity. Ofiten

found huried o mud ol river banks or In sand of Iake shoves Most of the Campe-
his species, bul Campeloma snb-

lamas found 1a the stale are considdered to belong 1ot
sulidim was reported by Goodrich in the southern part of the state i a lagoon off the
Whississippt River.

Family AMNICOLIDAE

ola limosa {Say)-—-common in ltakes throughout the state, usually at-

7. Ammc
rs where the current is slow and there

tached to vepelation, and also found in some nve
is attached Vv'_*,l'l;\linn.

4. Amnicola losirica Pilshry.——in a few
attached to vegetation.

lakes in the central part of the stite,

o Ammicola integer Say.ooin three rivers: Rum River in Anoka Ceunty, Rainy
River on the Canadian border, and the Minnesola River at Fort Enelling, in shallow
witer attached to gravel and smal} stones,

1y, Amaicola emarginala {Kuster) —in {he Minnesota River al Fort Snelling
(1889).

11, Semaingyros fryond
cottected from rocks at witer's edge (1939).
o the Ketlle River and in the Minnesotn

PPilsbry and Baker—in the St. Croix River at Manne,

12, Somalogyrus subglobosus (Say)
River on mud fiats,
Family PLEUROCERIDAE
13. Plourncere acula fracta {Anthony) ~-in many parts of the Mississippt, Minne-

and St Croix Rivers and their inbutaries, common in large and medium sized,

sera,
W ois the most common civer snail in Minnesota.

and rvare in smaller rivers,

Family LYMNARIDAF

b, Lopmnoed stagnalis appressa Sayoin many lakes throushout the state, m large
aumbers on shallow, sandy beaches, Fspeciatly commaen in northern and enstern parls.
Aldso found in a few streams, usually inlets or sutlets of lakes. Two other varieties,
L. stagnalis liflianee Baker and Lymnaca stagnalis perampla Walker were cceasion” iy

found in large Tukes,

15, Lymnaca palusiris Mitller.--in westarn and southern parts of the state in pands,

tnkes, and sfow-moving edyes of rivers,

16, Lymnace umbrosa Say.-in several takes in the state, rare

17. Lymmnaca refiexe Say.- in a few lakes and sands in central and southern Min-
¥ ¥ 1t

nasoia, also rare.
18, Lymnace exilis Lea in many ponds and a few lakes in the northern, eastern
of Minnesotn, somelimes present in large numbers, especially in ponds.

and cenlral parts
19. Lymnaca emarginata Say.—and the two vmieties L. emarginala angulata
(Soweiby) and L. emarginafa canadensis {Sowerby) in many large lakes in western
anc northern Minnesota, seems especially adapted to large, hard-waler lakes.
20. Lymnaea lanceala Gould~—in two lakes in the northern part of the st te.
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210 Lunmaca walferiana {Bakee}-lrom the nosth shore of Lake Supertor.
220 P wondrath (Baker). Trom two Inkes an the Canading border.
23 Lymnaea colincopium Say. - lrom the Rom River, Anoka County.

24, Lwmnaca caperata Suy. from lakes, ditches, ponds, and small streams, often
fied with vegetation and drying up in summer.

25. Lymnaca holdemani Deshayes, Binney.—in several lakes in central and aorth-
ern Minnesota, wually found attached to sticks or rushes, often found in only one spot
w s lake, and probably easily overlonked.

20, Lymnaca megasoma Say.-in central and northern Minnesola, in parts of lakes,
ponds, and rivers where vegetation is abundant and the hottor mucky.

27. Lynmaca humilts modicelle (Say).—in centeal and eastern Minnesota on adges
of rivers, Inkes, and ponds especially on flal muddy beaches that are drying up.

28, Lpmauea obrussa Sayoin centeal, enstern and north central Minnesata, in
fukes or ponds, somatimes en water plants and somefimes on the bottom, The variely
Lo obrsaa decampi Strena was Tound in two lakes in the central part of the sate.

Family FPranoruman
¥

29,0 Helismae onir {Comvad)in ofl parts of Misnasola in both lakes and
rivers, very common, (One very distinet variely, H. anirosq f(:l)ul;'m{.s Walker, was
frund mon few nonhern lakes.

3 Helisona brivaluis (Sav)o—in all parts of Minnesata, m lakes, ponds, and
rivers, oltan in thick masses of water plants. The large, high variety, 2. frivoluis pils-
brpr (Baker) was found in a foew northern lakes.

3. Helisema corpulenta (Say)-in many northern lakes, both in the upper Missis-
sippi and Hudson DBay drainages. The variety M. corpulenia vermilionensis (Baker)
has been found only in Lake Vermilion.

32, Helisoma campanalata (Say) -—in lakes in all parts of the state, very common
both alive and ag s white dead shell in beach debris.

33 Planorbela armigera (Say) —in the stagnant parts of lukes, ponds, and rivers
in all pars of the stale.

34 Menelus exacuons megas (Dall}n lakes in all parts of the stata, altached to
shcks or larger floating wood,

35, Gyraulus hirsutes (Gould).—in a few lakes in northern Minnesota,

36. Cyranlus deflectus obliques {DeKay) ~—in lakes in central and north central
Minnesota. .

37. CGyraulus parvus {Say).—in northern and central Minnesola, in lakes, pends or
steeams atlached to aquatie plants, especially common on the under side of walzi-hly
iF"!V(?S.

38. Guranlus embilicatettus (Cockeselly — from the central and nerthem pait of the
state in lakes and pomis_

39 Cyraslus circumsiviabn (Tryon) —reported by F, C. Baker from North Star
Lake in Nasca Cmmty.

A0, Cypravlus oltissimes {Baker) —reported by F, C. Baker from Narth St Lake

in tasca County.

4. Gyraulus orisle (Linneus).—reported by F. C. Baker from No:th Star Lake in
Htasea Counly.

Family ANCYLIDAE
42, Ferrissia parallela (Haldeman) ~—atiached to water plants in rivers and [akes
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in widely soparated parts of Minnesota, probably easily overloaked because of its small
size,

13, Ferrissia tarda {Say).~-attached lo shells or sticks in fakes in centzal and north-
ern Minnesota.

L Ferrissia rivilaris (Say).—repotted once or twice mainly From northemn lukes
and rivers.

35, Porrissic fusca (Adame).-—reposted once or twice mainly from northern takes
a1 fivers.

Famity PPHYSIDAE

406, Phuse gwring Say-in all pacts of the state, and in all kinds of habitats, the
most commen speeies of Phuse in the state.

37, Plusa savii Tappan.—in several favge lokes in diflerent parts of the state,

48, Phusa infegra Haldeman——in many parts of Minnesota in streams and lakes,
but mare often In siveams.

39, Physa Tuphami {Baker) —in two northein lakes, rave.

80 Physe michiganensis Clench.—-n a stream near Minneapols,

51. Aplexa hupnorum (Linreus) -in temporary pocis in econilerous [orests espe-
cinily in the northern part of the state.

Summary

The distribution of mellusks is influenced by both geographical and eco-
togicat factors. The separation of one draihage system from another, and
Lareiers such as water-falls within a single drainage serve to limit the geo-
araphical disteibution of mussels. Snails can surmount such barriers more easily,
Ecologi-al factors, such as size, current, chemical content, kind of bottom,
and presence of vegetation are important in the distribution of both snails and
n\ll‘%.‘;(‘i\'.

The three deainage systems in Minnesota are deseribed and the mussels in
each are listed, Vhe largest number of species was found in the Mussissippi
River south of St. Anthony Falls which has apparently proved a barrier to the
Northward migration of many of these species since only eight were found
above the falls while 27 species were found at Port Snelling a few miles below
ane 20 species were found in the upper St. Croix drainage. The rivers of the
Se. Lawrence drainage had the smallest number of species. Most species of
mussels in Minnesota apparently migrated inte the state from the lower
Mississippt River After the rerreat of the glacier, but Anodonta marginaia,
found in many northern lakes, and Elfiptio complanatus, found only in Lake
Superfor i Minnesota are specics characteristic of the St. Lawrence drainage
and apparently have come in through the Great Lakes. There is a similarity
hetween the muossels of the Minnesota and Red Rivers which is explained by
their long postglacial connection.

The waters of Minnesota are divided ceologically into fowing waters and
standing waters, The flowing waters are further subdivided into smalt crecks,
small rivers, medium-sized rivers, and large rivets, and the standing waters nto
sonds, soft-wazer lakes, medium-hard lakes, praitie hard-water lakes, and river-
Takes. The mollusks in each are listed.
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Although some species of mussels, such as Lampsilis silignondea and
Anodonta grandis can live in 2 wide variety of habitats, most species are
adapted to a more or less limited environment, Anodonta marginata was found
only in lakes, Anodontoides ferussacionus only i lakes and small rivers, Ly
RiIgoNa conpressa only in small rivers. Amblenia costata, Fusconala [lava,
andStrophitns rugosus alse seemed to prefer small rivers. Several species were
found only in farger rivers in Minnesota, although farther south they were
found also in mediumsized and even small rivecs.

Most snails found in fakes, ponds, and even in small rivers were lung
breaching and belonged to the Order Pulmonata, although a few gl breathing
snadls of the Order Crenobranchiata, such as Valvata fricarinata. Amniob,
limosa, and Campeloma decisum were common in large lakes. Most of the
snails found only in rivers were gili-breathing, the most common one betny
Plevrgcera acnta tracte. Only lung-breathing smails were found in Minnesorn
punds, and wually not more than dhree different species in any one pond.
Aplexa hypnorian, Gyradus parvies, and Lyniaca exilis were the mast com
won species i the more or less wmperary coniferous forest ponls of Traes
Park, while Helisonn trivedvis and Physa gyring were more comman in the Jeo

H ! i . LV ok o . A . - ¢
-\."r.}‘\'!\‘(‘; ard more [rermmanent WIS m (!l,{lL‘l' ;J.H‘Lh of LE!C k [ lrﬂ ]!]F\t'b Liye

COPTes !\‘[3!*(}

sowere Avnicela linosa, Helisoma antrosa, Flelicons Cdni s

i slagnalis appressa, Phvea gyring, and Velwara i
/3 gocomnni i seltwater and medivnhard ales, while in
the praivie handowater likes in the western part ol the state Lymnacy prtlasin

bundant and varied. In river-lakes the river
mfiuenced the mollusean fauna in two ways-the numbee of spectes of miussels
increased and the snails Plewrocera acuta tracta and Lioplax subearinata
appeared.

and Lanbiaca Cldrpinala were a
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