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TrE studies of palaghtologists have been
among our chief sources ef information con-
corning the physiography of Various regions
in past geologic periods.  Far-reaching con-

clusions have been drawn from faunal re- .

semblances and ditterences asto the relations
of son and land, the presence or absence of
barriers and the direction of marine cur-
rents during particnlar epochs of tha earth’s
history. It is evident that biology should
bear a relation to physiography analogous
to that which paleontology bears to paleo-
physiography. Some of the ways in which
the two distinet sciences react upon each
other have been pointed out by Wood-
worth,* and if is the parpose of the writers
to call attention to a specific case in point
where identien) eonclusions were reached
quite independontly by different investiga-
tors pursuing distines lines of research,
These results are of the utmost impor-
tance in the parsicular preblems wpon which

they bear, but their chief value at the

present time lies in the fact that they bring
physiography and biology upon common

* 1. B. Woodworth, *The Relation Between Base-
loveling and Orgavie Bvolution,” Am. Geol., Vol.
XIV., pp. 2069235, 1894.
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ground and show that each mayand shonid
recoive assistance from the other,

In discussing the origin and recent his-
tory of the pliysical feafures of the southern
Appalachions® in 1294 she writers advo-
eated the theory that the upper Tonnouseo
River formerly flowed into the Gulf of Mex-
fco by way of the present Coosa and Aln-
bama rivers, and that it was diverted to its
present course through the Cumberlind
Plateau in the latter part of Tertinvy
{Neocene (2)} time. The former course of
this river is shown on the accompanying
outline map by the dotted line 4 which ex-
tends in the direction of the upper Tennes-
gee from the vicinity of Chattanooga south-
westward to the Coosa in eastern Alabama.

This theory was again advocated by the
senior authort in 1807-68, and the evidence
in its support was presented in somewhat
greater detail. The conclusionsinboth re-
ports were based entirely upon physio-
graphic evidence-such agthe character of
the Tennessee—Coosa divide, the newness
of the gorge below Chattanooga and the
general arrangement of the drainage lines.

We recently learned with considerable
surprige and gratification that Mr. Charles
T. Bimpsoun, of the Smithsonian Institution,
had independently reached the same con-
clagion from a study of the fresh water

mollusea contained in the rivers in question.

In an equally unexpected manner Mr.
Simpson has corroborated the conclusions
of the junior aufhor} regardingthe changes
which have taken place in the head
branches of the Coosa, Chattalicoches, and

‘Bayvannah rivers.

The conclusion that the Etowal River
had been robbed by the Chattahoochee

* Geomorphology of the Southern Appalachians :
Nat. Geog. g, Vol, VI, pp. 63-126, May, 23, 1894,

T Physiography of the Chattanoogs Districs. 19th
Ann. Rept., U. 8. Geol, 8urvey, Part 11, pp. 1-58,

1 Drainage Modifientions and their ¥nterpretation.
Jouwr. Geol., Vol. 4, pp. 567-581 and 657-673.
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River was based upon the following facts :
(1) the lowness of the divide at Dahlonega,
Georgia between the Etowah River and a
branch of the Chattahoochee River; (2)
the similarity of the alighment of the be-
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change was supposed to have taken place
when the surface relief was slight, presum-
ably on the elevation of the Tertiary pene-
plain above baselevel.

The conclusion that the upper course of
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Fig. 1.

Drainage map of the Southern Appalachian region, showing recent stream diversions,

Hayes

and Campbell,

Lheaded portion with that of the remaining
Etowah River, as shown at B on the map
and (3) the plainly apparent tendency of
the southeastward flowing streams to en-
croach upon their neighbors on the north-
west in all the territory about the head-
waters of the three rivers in question., This

the Chattahoochee River has been trans. %

ferred to the Savannah system by diversion
near Talulah Falis, at the point marked ¢
on the map, was based on similar grounds,
but in this case tho proof is stronger for tho
southeastward flowing streams show oven o
grenfer tendoney to encronch toward the
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northwest than they do in the vicinity of
Dahlonega,

Thus the purely physiographic evidence
ghows that there was a former connection
between the upper Tenncsses River and
the Coosa system by which the molluscan
fauna could easily pass from one to the
other, Tt also shows conclusively that a
part of the Etowah River has been trans-
ferred bodily to the Chattahoochee gystem.
Buch a whelesale shifting of divides would
result in the transference of such of the
Coosa-Tennessce forms as then existed in
the headwaters of the IStowah River.

This infurion of new forms spread
throughout the Chattahoochee system, even
to its headwaters, but the foreign types
presumably counstituted only a small pro-
portion of the existing fauna. When the
Savannah River cut through the divide
and captured the upper part of the basin of
the Chattahoochee, it carried with it a
limited number of forms belonging to the
Coosi-Tonnessee type.  Thus in each sue-
ceHnive Lranafer the pereentage of the orige
innl forms hag grown less and less, until in
the Savanunah River, as reported by Mr.,
Simpson, they are searcely recognizable.

Beyond Savannah, toward the northeast,
none of the peculiar Tennessee forms have
been found, nor is there any indication in
the surface configuration of there having
boen any drainage changes of consequence
in this region.

Tu most respects the biological evidence
simply corroborates the conclusions baged
upon o study of the surface features, but in
the question of age relations it throws 5OM6
new light upon the problem. The migra-
tion of Cooua-Tennesseo fauna from west to
cast shows conelusively that the changes in
drainage must have followed a similar
order, hence the diversion at Dahlonega
must have preceded that which oceunrred
near Tallulalr Falls, This important fact
presumably could never have been deter-
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mined from the physiographic evidence
alone, E

Throughout the wholo vegion there is a
surprisingly close agreement between the
Biologic and the physiographic evidence
which clearly indicates that biology should
stand in the same relation to physiography
that paleontology does to paleo-physiog-
raphy.

The following brief statement of the evi-
dence on which Mr. Simpson bases his con-
clusions wag prepared at our suggestion for
publication in advanee of the more detailed
report which the author has in preparation.,

C. W. Haves,
M. R. Campirrr.
U. B. GEOLOGIOAL SURVEY.

ON THE EVIDENCE OF THE UNIONID.F, RE-
GARDING THE FORMER COURSES oF
THE TENNESSEE AND OPHER
SOUTHERN RITERS.

8EVERAL years ago while studying the
life history and distribution of the Unionideay,
or Pearly Fresh Water mussels Twas sbra ek
by the close relationship existing between
that part of the mollusk fauna of the Tennes-
see River drainage system and that of the
Alabama,

Within the Mississippi drainage basin
there is found the richest and most wonder-
Tul, as well as the most highly developed
Unione fauna of any part of the world, Per-
haps not less than 400 species, at a most con-
servative estimate, ave fonnd in this aves,.
The Unione fauna of the Tennesseo drainage
syastem (including that of the Cumberland)
containg a very large proportion of the spe-
cies found throughout the Mississippi area,
and in addition to thegse a great many
peculiar species found nowhere else in the
Mississippi systea,  The genus Plourobema,

as I have defined it, a large group of forms
having rather heavy, triangular shells, gen-
erally tawny colored, with broken, green
rays, has its metropolis in the Tennessee

Simpes
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area, Only three species of the genus ocour
in the Ohio River. Two of these Ohio
River species extend west into and across
the Mississippi, but I know of no form be-
longing to the genus that is found in any
part of the lower 300 miles of that stream,
in the Pearl or the Paseagoula rivers, or
any of the small rivers in Mississippi or
Louisiana flowing into the Gulf, No mem-
ber of the genus is found in any of the
streams flowing indo the Atlantic (with
possibly a single exception).

Yet the entire Alabama River system ig
filled with Fleurobemas. There are many
of them in the Tombighee and Black War.
rior, still more in the Alabama itgelf, and
the Coosa swarms with them, But not
& species of Pleurobema found in the Ala-
bama River area is identical with any tound
in the Tennessee systemn.  Those of the lat-
ter drainage avea are, for the most part,
very closely related to each other, and be-
long to o single great group typified by the
well known Unie elavus of Lamarck, There
are severind closely related groups of Plew-

robema Tound in the Alabama system, and -

all these are nearly related to the elavus
group, yet no member of the latter group is
found in the southern drainage, and no
‘member of any of the southern drainage
groups is found in the northern drainage.
There are a number of Uniones which
have a somewhat general distribution in the
Mississippi arvea including the Tennessco
system, that are found in the Alabama
River drainage, sueh as the Undo tuberenlatus,
of Barnes, U. ebenus Lea, U. multiplicatus
Lea, U. cornutus Barnes, U. pustulosus Lea,
U. rectus Lamarck, U. trigonus Lea, and T
obliguus Lamarck.,  There are others which
are only found in the Tennessee and Ala-
bama systems such as Ul eumberlondicus Lea,
U, conradions Lea, and T wricosns Teng thoe
Intter, however, extends into the Olio
iiver
Yet all these which occur in the Ala-
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bama and its branches have some slight
characters by which they differ from the
same species when found in the Tennessee;
not enotgh o separate them specifically or
perhaps varietally from each other, yes an
expert will generally be able to tell at a
glance from which system a given specimen
has been obtained.  Unio gibbosus of Barnes,
an abundant, widely distributed wnd vari-
able Mississippl drainage species, is found
in the Alabama gystem, but it is shovter,
smaller and more humped than the type,
and Dr. Lea believing it to be a valid species
called 1t Undo subgibbosus. T believe that it
is only a variety or geographical race of U.
gibbosus.  Unio poulsoni Conrad found in the
Alabama River ig, T am sure, only a rariety
of the U. alatus Say, a species widely dis~
tributed in the central part of the United
Stabes,

A few species of Plewrobama, and coriain
gpecies of other genern of Unionida elosely
retated to forms found in the Missianippi
valley, and evidently derived from the fauna
of that region are found in the Chattahoo-
chee, the Flint River, and momo of the
streams of Southeastern Alabama,

In the strepms deaining into the Atlauntic
from TLabrador to Georgin there is found
everywhere a group of Unios typified by
Unio complanatuz Tillwyn. There wre a
great many forms belonging to this group
which have received specific names st the
hands of authors, many of which are, ap-
parently, only mere variations of o few lTead-
ing forms and not worthy of even varietal
names. Quite a large number of forms be-
longing to this gronp also oceur in the Chate
tahoochee River systemn, some of which ap-
pear to differ a little from the Atlantie
drainage species while others do not seem
to be specifieally different. Many of the
foring of this group in hoth tlie mreas mens
tioned seeny to bewerely ineipicot wpecied
and the synonymy is in a hopeless tangle.
Unio eolumbensis Lea, o member of the Tefra-
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lasmus group of Unios, found abundantly in
the Chatéahoochee River, can lardly be
repaeated from forms of Unio obesus Lea,
Tound in the pirosms of the Atlantie drain-
tge from North Cavolina o Florida.  Two
or three members of the Bueldeyi group of
Unios seem to inhabit both the Chattalioo-
che River and itg branches, and the Savan-
nah River and nearby streams of the Atlan-.
tic drainage.  One member of this group,
Unio tortions Lea, is common to  certain
strenms flowing into the Atlantie, a consid-
erable purt of Florida, (he Chatdahoochee
River system and the Black Warrior River,
in Adnbaana,

Theas remarkable Meis of Unione distrs-
hbion led me long ago 6o believe that ot a
former period, during the lifetime of some
ol the present species of Unionidwe, some-
time in the middle or later Tertiary, per-
haps, the Tennessee River must have flowed
sonthward into some one of the streams of
the Alabama drainage, and through this dis-
eliarged fis waters into the Gulf of Moxico.
Tt seemed most likely that this connection
wast by way ol the Ugosacon account of ity
nenrnesd to Fennessee, and  because the
genas Plearobena is more abundantly repro-
sented in that river $han in the Cahawba or
Black Warrior. It seemed likely, too, that
during this or some nearby time there had
been for a lmited period connection be-
tween the waters of the Tennessee and the
Chattahoochee system, either direetly across
to the upper part of the ladter, or in some
way by the Alabama system. . I eould ac-
count for the distribution of these forms of
life in no other way, because they cannot
teavel overland from river to river, but wust
have waber communieation in order to Pass
from one stream to another,

I concluded that the connection of the
Tennessee with the Alabama drainage had
been gevered permanently, certainly as far
back as the later Tertiary. That the Plou-
robemas being somewhat susceptible to the
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influence of environment had changed un-
il new though closely allied groups had
been developed in the Alabama region since
the Tennessee hegan to flow into the Ohio ;
that other species of southern drainage
bad developed from elosely allied ances-
tors ‘of northern ovigin, Others less sus-
ceptible to environmental influence had
only changed to new varieties in their new
location, while still others in which the char-
acters were firmly fixed only changed
slightly in appearance.

Although it is poesible that forms of the
Complanatus and other groups of Unios
might have migrated {rom the Aflantie
along the Iow ghores, of a former stralb in
upper Florida connecting that ocean with
the Gulf of Mexico, and from thence up the
Chattahoochee River system, yet it would
seem more likely that these had passed from
the S8avannah to the Chattahoochee River
by water connection at or near the head of
these two streams which have their sources
very near together.

In this brief sketeh T have not gone ex-
haustively into the evidence presented by
the Unionidee. There are many other Hpecies
found in the Alabama River system which
are evidently identical or nearly related to
Tennessee River forms, but which have no
very close relationships with the species of
any other region and which are, most likely,
descendants of Tennessee forms,  In fact it
is probable that nearly afl the Unionide of
the Alabama River systemn have been de-
rived from the Tennessee.

This subject will be diserssed to some ox-
tent In my forthcoming synopsis of the
Naiades,

These conclusions almost exactly coincide
with those arrived at by Messrs. Hayes and
Camphell, who have made a very careful
and exhaustive study of the geomorphology
of the Southern Appalachians. And it is
indeed interesting that the geologist and
biologist, though working along entirely
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