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C U AMITSSISSIPRY VALLEY UNIONIDE FOUND
POTHE 271 LA WRENCE AND ATLANTIC
DRAINAGE AREAS.

By Unas. 7 SivMpson.

entive Mise
Priots Faung!
fhicspecies gra exceedingly numerous. ang many of them
snngreend size, or bocome very solid at maturity. A large
alecare charactorized by strong sculpture in the form of
whes, pustules op plications, or by striking outlines, and
Cpcies in peneral are more richiy colored externally or
ey than these of any other part of the globe,
G Mlintie drainage area, including a considerable part
e B Lawrence River system, Is occupied by a very dif-
vaiad fama, As aorgle the speetes are moderato in size
s form nearly 4o the ordinary oval or oblong-oval Unione
thoy are of Tight structure, without seulpture or streng
efnritios and lobes, and are plain eolored in nacre and
TN,
thedividing line between these two Unione faunas is not
creetly on the Height of Land, which separates the St. Law-
weand somie of the other Atlantic drainage systems from
bl the Mississippi, but it is considerably to the northward
Foorth-castward of 02
Pothe westward the Red River of the north, the Sasz-
“hewan and Mackenzio are largely inhabited by Missis-
+ Valley Unjones, and they are found ebundantly in al]
sreab Inkes, the southern perinsula of Michigan, the
i in Wisconsin, Indiana and Ohio that dyain into these
“oand wellup into Kastern Canada, Lake Champlain and

sippl drainage areq is peopled by a pecu-
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the Hudson River, in some places mingling with the forms
belonging to the Atlantic drainage aren proper, in otlers
oecupying the waters exclusively.

I think we may safoly take it for grantied that the only way
in which the Mississippi Valley Uwionide conld have onforad
these northern and north-castorn river systems wus by miiprat
ing along connecting fresh water,  As there is no sueh con-
nection to-day between these systems the question as Lo hoy
they reached their present distribution becores an extrem el ¥
interesting one. ‘

If the theory of the Ice Age asheld Ly most glacialists s
a true one I think it will fully explain the present remarkallo
distribution of these extra-Himital Mississippi Valley Najades
And af the same time T believe Lhe evidence of these fred
water mussels is strongly corroborative of the ghicial theory.
1t is held that at the close of ihe Tce Age o great cap of iee of
Immense thickness covered North Amerien vust of o Raocky
Mountains, down to about Latitude 0% Phat with the con.
ing on of warm weather it gradually melted away afibs south-
ern extremity, and that when this thawing was contingoe
north of the height of land great lakes were formoed whos
southern shores were the slope of the land which radaed
towards the south, and whose northern borders wore the slowly
dissolving wall of ice. On account of the ice to the nopil-
ward this water could only drain into the Misstssippi svstem,
or to the Southeastward, and several old channols are fogng
throngh which it is believed that it flowed.,  Gueof these i
the Red River of the North, which almost conneets by mieans
of Traverse Lake al, its head with Big Stone Lake at the heod
of the Minnesota Itiver.  There is sii] a broad ehunne! ey
the western end of Lauke Superior whieh connects with thio 51
Croix River, and a Chieago there was no doulst an ovaerifow
from Lake Michigan into the Des Plaines River, and Lake
Erie is believed to have had its outlet into the Wabash throul,
the Maumeo which nearly eonncets with it.  I'ho two strearns
are connected over a very flaf country by an old ehanncl not
less than a mile and a half wide, and having an average dopth
of 20 feet.  For 273 miles this charnelor continues, and there i
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ke fall either way,  F'o the northeast this channel opens
wstn ancient lake, and at fhe southwest it touchos bed
at Hlantington, and then descends more rapidly?
will be uoticed on the map that the St Josephs, St
soand Anglaize Rivers, tributaries of the Maumee, flow
" the Wabash, that the two former join at
Wiayne and flow partly backward as the Maumee; the
s looking lke a tree with its branches broken down, and
ceagainst its trunk. I the river was continued info
- Wabuash, and the water all flowed to the southwest it would
s nnbnral Tooking system. It is quite within the bounds
Frobability that thero were old overfiows from the St. Law-
e adrninage to the eastward of this through the Oswego
cverinto the Mohawk, or by way of the Sorel into the Hud-
sonnd possibly through eastern Lake Krie into the Alle-
Clely systom,
sow il the water from this region nerth of the IHeight of
sk lowed over into the Mississippi drainage area at various
e it would e almost certain that the Unionide of this
e wonkd migrate up these overflows and into the northern
does, that in this region they would obtain a foothiold and
wonrish, for the reason that at the time of their entrance it is
ite probable that all freshwater life of this area was destroyed
v the grinding and erushing of the great ice cap. Tt is
-wsible that o fow of the Naiades of the castern drainage sys-
wonighl bave survived in the St Lawrence Valley but it is
wrolikely that sueh as are now found there have since
aehed that vegion by migration from the overflows through
o Mohawk and Oswego Rivers, or the Sorel.  There has
abihly beenat some time since the close of the Glacial Epoch
wnneetion bebween the Hudson River and Lake Champlain,
st littor is largely peopled with M ississippi Valley Nuicdes.
wesn lorms, most likely, entered Lake Erie through the old
wmes Channel, or by some connection with the Upper Ghio
oy, passed Tito Lake Ontario, thenee through the Oswego

Bedlireeiion of
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and Mohawk Rivers into the ITudson, and aeross inte Lake
Champlain; or they may have gone down the St Lawrenee
and up the Sorel. If by a subsidence since Lhat time Lake
Champlain has been connected with the ocean, as is now he-
lieved, the Naiads of that lake no doubt retrented up the smali
streams flowing into it, and returned afler the elevation of {he
land when its waters again became fresh.

I'think I am not making too sweeping an assertion when |
say that all the Mississippi Valley species of Naindes that have
entered the St. Lawrence, or in fact any part of the Atlautic
drainage areas, have become changed in some of their charae
ters.  As a rule, though not in every case, they have hecome
smaller, and simpler in their outlines; the seulpfure i los
pronounced or is almost obliterated; in many cases the shells
are thinner, the naere has lost its brilliancy, and instead of the
bright epidermis, often painted beautifally with ravs or
wonderful pattern of rich greens, yellows, and olives we have
mostly dull, livid, ashy or rusty reddish or brownish exteriors.
and they are very often somewhat distorted.  Thisis not, ag
believe, in any great measure due to climate or colder waier,
for these same species ave as vigorous and Sncly developod ba
parts of Wisconsin drained into the Mississiprd, Minnesola
and Dakota as in any part of their area; besides Anodonia
edentule under the name of A, undulafe, and Unio (Marguriia-
na) marginale when found in Maryland, Virginia, and probably
even south of thut are so dwarfod and stunted as to Lo
scarcely recognizable.  This ehanging of characters hag been
well illustrated in a lot of Unionida recently submitled to ne
for examination by Prof. B. W. BEvermuan of the U. 8. Fid,
Commission, which was collected mostly from the Maunis
basin by Dr. Philip H. Kirsch, of Columbia City, Indinna.
This region lies in Lat. 41° to 413°, the most southerly parh of
the St. Lawrence drainage.  Unio. lufeolus Lan, UL sulrostratis
Say, U circulus Lea, U phaseolus Fild., 1 aprdliplicais P,
U mudtiradiatus Lea, and Anodonta grandis Say, are so dwarfod
and stunted, and changed in color as to be scarcel ¥ reCouniz-
able, while the samne species from the Wabuash, from which
these have no doubt all been derived, are as vigorous and
finely developed as any in the Mississippi Valley.
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This great chiango in size, form and coloring has caused stu-
denta to hestow many specific names on what T belisve are
sworely northern races or varietios of common Mississippi Val-
v pocios, Thyus Anthony's Anodonta subangulate and Lea’s, 4.
Sostinat, Acmareyotlong and A benedictii are merely dwarfed and
sthitly changed forms of Say's, A. grandis. Anthony’s 4.
subiuflaln: is probably a form of A, carpulenta Cooper, and A,
subrylindracen Iea, is the northern manifestation of Lea’s well
Loown A, Jerussarione, Say's Anodonta edeniula becomes in
Michigan dasinodonta rhombica of Antliony, and further east
and southeast . undulata of Say; Lea’s Unio eireulus of the
central Mississippi ares changes in Lake Erie to the dwarf
toleibioof the same author; his U canadensis is only an altered
ovir (L renteiconus of the wostern States, and A, Gray's U,
turealis is A very much changed form of the common IJ
bateshis, while 1L Lippopaus Lea, of Lake Frie is, I believe,
anly dwatunted U plicotus that has almost entirely lost its pli-
citions, and has assumed a dirty, reddish or olive color.

some of these are possibly valid species; most of them
woulid corlainly be considered 80, together with a number of
sther northern manifestations of Mississippi Valley species
wore it not that so many intermediate links are found.

it sometimes happens that specimens of a given species are
fonnd in the Mississippi area, growing, no doubt, under up-
fivornble conditions, that so closely imitate the same species
fnud i northern waters as to be indistinguishable from it
Thus Lea has in his collection what he called Anodonta
feotivna, o Michigan form, from 1 linois, and depauperate Unio
jilieatns are sometimes found in the Mississippi area that are
almost exactly like U hippopaus. And on the other hand
occastonally fine specimens of Do rectus, Ul rubiginosus,
Anodonta ferussaciona and 4. grandis are found in the 8t. Law-
reneo drainage that are perfeetly normal. Yot as a rule
e expert can tell at 2 glance whether a speeimen grew in the
Mississippi area or was extra-limital,

Anodunde simpsoniana Tea, is, 1 believe, a good specics,
atthough it is probably an altered and dwarfed A. grandis.
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It is possible that here we have an opporbunity to maks
gome kind of an estimate as to the time requived m dovelop
ing species and varictics among the Uwiopidi 1t is weli
konown that the Laramie strata of the nortliwest, ‘{)oiouumg{
perhaps to the upper cretaceous or earlier Tertiary sysieus
contain the remains of a large number of Unios whm
appear to be very closely related to existing Mississippt Val.
ley forms, and are probably their progenitors.  Some of these
old fossils are so much like certain recont species thal they
might easily be taken for them by an expert, and nearly or
guite all of them can be placed in existing groups.

Yet it i3 more than probable that the gread variety of
changes that have been produced in the Mississippi Valley
forms which now inhabit the St. Lawrence drainage area huvr
tuken place since the fce Age bezan to draw 1o a o

e garas 16 1w alvnost os

kBEaT

formms d%eiy (ﬂhad to ‘dm%e of the \‘il%’qwmppx Valley now
found north of the Ieight of Land migmied there sinee, i
is held by most glaciologists, I believe, H at the Glacial Fpoeh
reached down probably fo within from 10,000 to 20,000 b yem
of the present. This amount of time might probably be
taken as the age of these peculiar forms of 8t Lawrenc
Mississippl Nat Ldes

Unio radiatus, ochraceus, cariosus, leterodon, tappanianus, awd
Margaritena undulata, which are found in the Atlantic drain.
age south of the line of theice cap, and whicl: are all ¢l asely
related to common Mississippi Valley forms are probabls
older, and may have been derived from somo migration ny adde
from the western to the ecastern drainage at a much carlier
date. Atany rate T believe that all the Uniones which bl
properly in the Atlantic drainage system were derived al one
time and another from Mississippi Valley spocies

that some

peculiarity of environment common to this entire regies

has had a tendency to dwarf thcm to simplify their formsaiid
duil their colors.




