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ingoore advanced subjects be incinded in i3 under-

ate enrricnlum 2°

‘Ceriain x of the

Provessog J. W. A. Yorxa- ‘/Qézi.eg.;m PrETEATE-
tion for the hing of mathediatics in ewondary
schools,? /

of the subject then

took place, :

On each evening of the meeting, the mem-
bers generally” took advantage of ihe op-
portunity {4 dine fogether.

The nest regular meeting the Society
will b@: bheld in New Yark o \;aturdav.
(}ct-g]:ier 27th.

‘g‘ﬁ"?‘ﬁfﬂr‘ﬁ.’.

THE RELATION OF BIGLOGY Tir PHTSE

GGEAPIY.

Tuxr studies of palsoniclogisis have been
among our chief souress of informasion con-
cerning the physiography of varicas regions
in past geologic periods.  F. ar-reaching eon-

clusions have been drawn from faonsl vee .

semblances and differences as tothe relations
of sea and land, the presence or ahsencs of
barriers and tha direction of marine ear-
rents during particnlar epochs of the earth’s
history. 1t s evident that biology shoald
bear a relation {o physiography snalogous
to that which paleontology bears to paleo-
physiography. Sowme of the ways in which
the two distinet seiences react gpon each
other have besn pointed out by Wood-
worth,* and it is the purpose of the writers
0 call attention o a specific case in point
where identical conclusions were reached
quite independently by different investiga-
tors pursuing distinet lines of resesrch,

These results are of the utfmest impor-
tance in the particular probiems apon which
they bear, but their chief valoe at the
present time lies in the fact that they bring
physiography and biology upon eommon
" *J.B. Woodworth, ‘The Relation Detween Base
Teveling and Organiec Evolution,” dm. Genl., Vol
NIV, pp. 203235, 1504,
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“Bavannah rivers.

ground and show that each may and 8h0u1d
receive assistance from the other.

In disenssing the origin and recent his-
tory of the physical features of the southern
Appalachians> in 1594 the writers advo-
cated the theory that the upper Tennessee
River formerly lowed into the Gulf of Mex-
ico by way of the present Coosa and Ala-

barma rivers, and that it was diverted to its -
present course through the Cumberland .

Platean in the latker part of Tertiary
{Neocene ()} time. The former course of
this river is ehown on the accompanying
ontline map by the dotted line 4 which ex-
tends in the direction of the upper Tennes-
see from the vicinity of Chattanooga south-
westward to the Coosa in eastern Alabama.
This theory was again advocated by the
genior authort in 1897-98, and the evidence
in ifs sopport was presented in somewhat
greater detail. The conclusionsin both re-
ports were based entirely upon’ physio-
graphic evidence—snch as the character of
the Tennessee—Coosa divide, the newness
of the gorge below Chattancoga and the
general arrangement of the drainage lines.
We recently learned with considerable
sarprise and gratification that Mr. Charles
T. Simapson, of the Smithsonian Institution,
had independently reached the same com-
clusion from a study of the fresh water

‘mollusca contained in the rivers in guestion

Tn an equaily unexpected manner Mr.
Simpson bas corroborated the conelusions
of the junjor anthor] regarding the changes
which have iaken place in the: head -
branches of the Coosa, (‘haﬁtahoechee and

The conclusion that the anwah River
had been robhed by the (‘haﬁahoochee

‘*Geomorpho]o”\? of fﬂ{, Sonthem Aypralachians :
Kat. Geog. Mag., Vol. VI, pp. 63-128, May, 23, 1894,

t Physiography of the Chattaucoga District. 19th
Ann. Rept., U 8. Geol Survey, Part IL . 158,

} Drainage Modificazions and their Interpremhon
Jour Geol., Vol. 4, pp. 567-581 and 657-673.




River was based npon the following facts:
(1} the lowness of the divide at Dakloncya,
Georgia between the Ebowah Kiver and a
braneh of the CUhattahooches River; (2)
the similarity of the alignment of the bes

\'}6}? & Mortgomery
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change was su pposed to have taken place
when the surface relief was shghi, presam-
ably on the elevation of the Tertiavy pene-
plain above baselevel.

The conclogion that the upper conrse of

I ) S

Savantiok v
: 4

Fig. 1. Daivage map of the Sonthern Appalachkian region, a&owiﬁg recens stream diversions,

Hayes

and Camphell.

beaded portion with that of the remaining
Etowah Hiver, as shown at B on the map
and (3) the plainly apparent tendency of
the sountheastward fiowing streams to en-
croach npon their neighbors on the northe
west in all the territory aboat the hesd-

‘aters of the three rivers in question., This

the Chattahoochee River has been trans-
ferred to the Savannah system by diversion
near Tallulah Falls, at the point marked ¢
on the map, was based on sirailay grounds, -
but in this ease the proof is stronger for the .
sountheastward flowing sireams show even 3
greater tendency to encroach toward the




near Tallulak Falls.
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“northwest than they o in the vidnity of
‘Dahlonega.

Thus the purely physiographic evidenee
shows that there was & former connection

" between the upper Temnessee River and

‘the Coosa svstem by which the molinscan
fauna could essily pass from one to the
other. It also showse conciosively that g
part of the Efowah River has been irans-
ferred bodily to the Chsitahoochee system.
Such a wholesale shifiing of divides would
result in the fransference of such of the
“Coosa-Tennessee forms as then existed in
the headwaters of the Frowah River.

This infusion of =mew forms Fpread
throughout the Chatiabaachee sysiem. even
to its headwaters, butf the foreipn iypes
presumably constituted oniy a small pro-
portion of the existing fanna. When the
Savanpah Fiver cnt throngh fhe divide
and eaptured the upper vart of the basin of
the Chattahoochee, it earried with it a
limited number of forms helonging w the
Coosa-Tennesses type. Thuos in eack sue-

Ccessive transfer the pereeniage of the orig-

inal forms has grown less and less, aniil in

the Savannah River, as reporied by Br. -
‘Bimpson, they are scarcely recognizable.

Beyond Savaonnsh; toward the noriheast,
none of the peeuliar Tepnessee forms have
been fonnd, nor is there anv indicadon in
the surface eonfipuration of there having
been any drainage changes of CONSEOTENCS
in this region. ' ]

In most respects the biological evidenee
simply corroborates the eonclusions based

‘upon a study of the surface featnres, but in
‘the question of age relations it throws some

new light upon the protlers. The migra-
tion of Coosa-Tennessee fauna from west to
east shows conelusively thaf the changes in
drainage must have foliowed a similar
order, hence the diversiom at Dabloner
must have preceded that which oecorred
Triz important fact
presumably could never huve been deser-
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- by the close relationship existing bétween

- Within the Mississippi drainage basi

‘peculiar rpecies found nowhere else in the

Tays, hag its metropolis in the Tennessee

mined from the physiographic evidence .
alone. '
Throughout the whole region there isa
surprisingly close agreement hetween the
biclogic and the physiographic evidence
which cleariy indicates that biology shonld
stand in the same relation to physiography
that paleontology does to paleo-physiog
raphy. . ’ i
' 'The following brief statement of the e
derice on whieh Mr. Simpson bases his con-
clusions was prepared at our suggestion for
‘publication in advance of the more detailed
‘report which the author has in preparation
C. W, Haves,
M. R. CanppELL. -

U. B. GEOLGZICAL SURVEY. -

GARDING THE FORMER COURSES OF
THE TUNNESSEE AND OTHER
BOUTEERN RIVERS,
BEVERAL years ago while studving the
life history and distrihntion of the Unionids,
‘or Pearly Fresh Water mussels Twas strick

that partof the mollusk fanna of the Tennes-.
sec River drainage system and that of the’
Alabama. '

there is found the richest and most wonder
ful, as well as the most highly developed
Unione favna of any part of the world. Per
haps not less than 400 species, at 2 most con.
servative estimaie, sre found in this area.
The Unione fauna of the Tennessee drainag
system (including that of the Camberland)®
contains a very large proportion of the spe-
cies found throughout the Mississippi area
and In addition #o these a great ‘many

Mississippi system.  The genus Plourobema,
as I have defined it, & large group of forms
having rather heavx, triangnlar shells, gen-
erally tawny eolored, with broken, green
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ares.  Only ihree species of the genus deeur
o the Ohie River. Two of these Ohio
tiver species extend west nto and soross

the Mississippl. but T Enow of no form b
ls‘mvincr m the L’:F_-‘I‘Ilﬂ iha-is 15 foand in auy
in the .E‘Nwl or ‘ihe—
any ©Of the small rivers in Mississippt ar
Louniziana Bowing inte the Gnlf. No )
ber of the gepns in found in any of the
streams flowing bnbo the Atlantic (with
possibly & single exception},

Yot the entire Alabama River systom is
filled with Pleurobemas. ‘There ave many
of them in the Tombhigbee and Black War-
rior, skill more in the Alabams feelf, and
the Cooss swarms with them.  Bul ot
& species of FPlewrobema fonnd ix the Ala-
bama Biver area i3 tdentical with any found
in the Tennessee svstom.
ter drainape area are, for the most part,
very closely reladed to each other, and be-
tong to a single greas group typified by the
well known Unio dovns of Lamarck,  There
are several closely related groups of FPlen-
robome found in the Alabama system, and
all these are nearly related to the dovus
group, yek no member of the latter group i
found in the =outhern drainage,
member of any of the southern drainage
groups is found in the northern drainage,

There are a number of Uniones which
bave a somewhab general disfribution in the
Mizsissippt aren Inclnding the Tennessee
that are found in the Alabama
zuch as the Unio tubereulabus,
of Barpes, T e«bmu.s Lea, U, muliipliceing
Lea. Ul eornutus Barnes, [ pustulosus Lea,
U reetusr Lamarck, 17
‘There are others which
are only fonnd in the Tennesszee and Ala-
baina sysiemns such as Ul cumberlandious Lea,
U eonradieus Lea, ond [”. varicosus Lea; the

F'a;“w(m er rivers, or

JELETEE.

system,
Hiver drainage,

irigovivg Les, and O
adliguns Lamarck.

Intzer, however, exvemdis into the Ohio
River. . . ‘
Yet adl these which occor in the Ala-
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gibbosua,

Those of the Iat-

and no
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bama sud ifs bravehes have some slight
characters by which they differ from the
smne species swhen fonnd in the Tennessee;
1ok enough 1o separaie them specifically or
perhaps varietally from each other, yeb an
expert will generally be able to tell 5 a
glance from which system a given spoeimen

Unap pibbosus of Barnes,
an abundant, widely disteibuted and vari-
able Mississippi drainage species, is found
in the Alsbaraa system, but it iy shorter,
smaller and more humped than the type,
and . Lea believing Hto be a valid specios
called it Unis subgibbosus. 1 believe ihat it
is only & variets orgeographical vace of U
Unio pondsont Conrad found in the
Alsbama River is, I smsuve, only a VALiety
of the Ul alains Say, a speeies widely dis-
tributed in the centrul part of the United
States.

A few species of Plewrobema, and cortain
species of other genern of Unionidie closely
related to forms found in the Mississipoi

valley. and evidenily derived from the fanna
of that region are found in the Chastahoo-
e¢hee, the Tling River, and some of the
streams of Southeastern Alabuma,

In the streams draining into the Atlantle
from Labrador o Georsin there is fonnd
everywhere a group of Unios typified by
Unio eomplanaive  Dillwyn.  There
greab many {orms belonging to this group
which hawve received specific names at the
wnds of anthors, wany of which are, ap-
parently, only megce variations of a few lead-
ing forms and nos worthy of evep varietal
names.  GQunite a large number of forms be-
longing to thiz group also oecur in the Chas.
tahoochee River system, some of which ap-
pear to differ a little from the Ailantic
drainsge species while others do not seem
to be spectiicaliyv (i Many of the

are &

difterent.
forms of this group in both the areas men-
tioned seem o he merely inciplent species
and the synponymy is in a hopeless fungle.
Undo eolumbensiz Lea, o member of the Tetra-
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lawnus group of Unjos, feund abundanily in
the Chatiahooches Rives, omn hardiv be
separated from forme of Dads obesus fem,
found in the streams of the Ailantic drain-
age from Nerth Carolinz w Figrida. Two
or three meinbers of the Buedieni group of
Unios seem to inhabit boeh vhe Chasiabioo-
che River and iis branches, and the Savan-
nah River and nearby sirearms of the Afian-.
tic drainage. OUne member of this £TGUD,
Unio tortivus Lea, is oymrecn w0 eerain
streams flowing inio the Atlantic, 2 eonsid-
erable part of Florida, the Chataicoches
River system and the Black Warrior River,
in Alabama. -

These remarkable faciz of Tnione disiri-
bution led me long ago s believe that ai a
former period, during the lifevme of some
of ‘the present species ¢f Unionidz. some-
time in the middle or lwer Terar . per-
haps, the Tennessee River muss have fowed
sonthward iio some one of the sirenms of
the Alabama drainage. and throazh sis die
charged its waters into the Gulf of Mexico,
1t seemed most likely thez thiz conveciion
was by way of the Consaon acmun: of fi=
nearness o0 Tennessee. and bocapse fhe
genus Pleurohewa is more sbundantv TepTe-
sented in that river than e the Cahasha or
Black Warrior. It scemed Bhelv, too, that
during thiz or some nearby tizne there had
been for a limited pericd conpesion be
tween the waters of the Tennessee and the
Chattahoochee system, either directfe across
to the npper part of the laser. or in some
way by the Alabama svsiermn. - I conid ae-
count for the disiribution of these forms of
life in no other way, hemnse hey annot
travel overland from river i river. bas mauss
have water communication in omder 1o Tass
from one stream & another,

I concluded that the ewme  of the
Tennessee with the Alahara drafnaze had

been severed permanently, reriainlc as far

back as the later Tertiary. That the Pl
rebemas being somewhat suscepritle to the
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influence of environment had changed un-
til new though closely allied groups had
been developed in the Alabama region since
the Tennessee began to How into the Ghio ;
that other species of southern drainage
had developed from closely allied "ances-
tors of northern origin.  Others less suS~
ceptible o environmental influence had
only changed 1 new varieties in their new
Iocation, while stiHf others in which the char-
acters were firmly fixed only changed
slightly in appearance. :

Although it is possible that forms of the
Complanatus and other groups of Tnios
might have migrated from the Atlantic
along the low shores, of a former gtrait in
upper Florida connecting that ocean with
the Gulf of Mexico, and from thence up the
Chattahoochee River gyetem, yet i% would
seem more likely that these had passed from
the Bavannah to the Chattalicochee River
by water connection at or near the head of
these two streams which have their sources
very near together. )

In this brief sket¢h I have not gone ex-
hauvstively into the evidence presented by
the Unionidie. There are many other species
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.
is probable that nearly all the Unionida of
the Alabawa River eystem have been de-
rived from the Tennessee, ARl

This sabject will be discussed tC some ex-
tent in my forthcoming synopsis of the

Naiades.

These conelusions almost exactly coincide
with those arrived a€ by Mesars. Hayes and
Campbell, who have made a very carefol
and exhaustive sbudy of the geomorphology
of the Southern Appalachians, And it is
indeed interesting ihat the geologist and
biologist, though working along entirely

In fact it -
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different lnes, should have met on common

ground. Cras, T Brwvsox,
EMITHSONIAY [NSTITUTION,

EDE LATION AT THE PAEIS EXPOSITION,

Tere gfmerﬁi official catalogne of the Uni-
versal International Exposition of 1900 enu-
merntes 121 classes
groups, of which group 1 is education and
instrackion comprising 6 classes, +is

k. Fdacation of lifant, primary inst
woekion of adolis

2 Secondary bustrrckon.

3. Higher instroction, acientiffe (netiiations.

4 Epecial tnskrackion, ardisiie

5. Bpeeinl instructicn, sgrienlinre.

& Speeial nerrnetion, industrial and eommerdal.

Thirky political divisions #ry represeuted
in the exposition of class 3 and about 900
exhibits are foond -in the vevised list.
France and colonies including Algeria aud

GCEON, ine

Indo-Uhina have aboub 500 exhibite, United
Btaies 70, Hungary 65, Mexico 47, Hussin

36, Haly 21, Grreat Britain 20, Port fw'ﬂ 20,
Cmatl«a. and Slavonis 17, Japan 13, Baolgigm
, Houmania 18, Greece, Guateriala and
\erd}* 1 each, Ansiria, Bulgaris, Sweden
and Bwizeriand 3 each, Bosnis-Ilerze-
govina, Fquador, Holland and Servia 2
each, and one ench from China, Cuba,
Spain, Monaco, Republic South A frica.
The jury passing on bhe awards to be as-
signed the exhibits is threefold; ficsta jury
of clazs comprising s certain number of

French juorors designated. by the commis.

sion and ab most @o equal number of for-

eign jurors.  The class jury’s organization
consists of a president, vice-president (of
other nation thian the president), a reporter
and a secretary.  The president, viee- presi-
dent and reporter of the class Jjuries com-
prise the members of the gronp Jury whoee
organization is completed by the election of
a president, viee-president and gecretary.
Thus the jury of the firet gronp will be
composed of 18 members, 8 from eich of
the 6 classes.
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distributed throvgh 18
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The presidents and vice-presidents of the
13 groups will be members of the superior
jury with cthers provided by the commis-
sioners.

The saperior jury revises the work of the
group jury and determines any appeals pre-
..en’e{,d to it by the lower jarics. The Zroup
Jury revises the work of the class jury and
refers disputed questions not getiled by the
groops to the superior jury.,  The olass jory
inspects the exhibits and assipne recome

penszes of Bve degrees, viz:
i. Grand Prix, the highest.
2 Uiplemes, ete, Medsidle ¢'or.
: i “ argent.
P o pr
5

. Cronze,

X i  memtion hopesable.

O the completion of the work of in-
spection the class jury presents two lists
(1)  list of exhibits wob competing by
reason Of the exhibitor being a member of
a jury, or from other cause; (2) a list of
the awrrds in alphabetic order, cach di-
ploma grouped by itself irtespective of conn-
try ;e g, all the grand prizes, the gold
medals, etc.

The jury of class 8, }uw"her instruction
and scientifie mshtntmnﬁ, completed s
work oz time, 4. e, on or before June 30,
1900, o the 900 exhibits it assigned 64

grand prizes, $2 podd and F03 silver.  The
brm;ze and Lhoporable mentions were natue-
ally more numerous and all may be changed
siightly by revision. 27 grand prizes were
given to French wchx}nt. & to United States,
5 to Great Britain, "3 each to .Hnuga,r}r,
Japan and Rassia, 2 each to Beleium, Mex-
ico, Roumania, Italy, and 1 each to Austria,
Cansda, Croalia, Portugal, Norway
Sweden: total 64, .

France received 44 gold prizes, United
States 9, Russia 8, Hungary 6, Grest Britain
5, Mexico 3, ceven others 2, mui threevthers
1; total 92, L

As the awards to the United States were
in several instances. eollective, i. e, ous

and




