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FOREWORD.

" This study of the races of the FPaleozoic brachipod,
Leptaena rhomboidalis wilckens, was undertesken at the
saygésﬁion of Professor H. W.‘Shimer'as a problem well
suited to illustrate methods of %aleontological research,
Tork was hegun on the spécimens in the colléctibn of
the Geological Depertment end was pursued more or less
continuously'dﬁring Spare time from Cectober to December

) % - .
of last year. mhen, after I had gained something of

an insight into the problem at hend, it was continued,

through the kindness of Trofessor P, H, Rayumond, by the
aid of specimens in the much more extensive collections

in the fuseun of Comparative Zoology of Harveard Univer-

sity.,  “hen, in February of this year, the subject of

(x]

.8 thesis was to bhe decided upon, Frofessor Sedgwick sug-

gested that this work be coubinued and suitebly written

up in fulfillment of the thesis requirement, and signi-
fied his willingness to accept from e student in the
Departuent of Biology work donse on the biology of the

ast.

=)

I am, therefore, duly graeteful to Professor

Sedgwick for permission to continue thet which must

soon hsve peen set aside, and feel especially appreci-
? v p )



ative of the encouragement which he has so frequently
given, To Professor Raymond of Harverd University I

am under great obligeations, both for courtesies in nis

N

1abofatory and -for access to o0ld and rare publications
in the “Tuseum Library, without which I should have been
geverely handicspped, And lastly, I desire especially
to express my grétitude and Teelinz of indebtedness to

E Professor Shimer, not only for his assistance and guid-

[¢]

ence in the vreseunt work, but more for the appreciation

[

of fosgil 1life which he has given me,

o



GENZRAL DISCUSSION,

The encient class 3rachiopods consists of bivalved
eanimals with inequivelved, equilateral shells, often
attached to foreign objects by a posterior prolongetion of

tr

o

¢ hody, the pedicle, or cemented ventrally, The ghell
and general anpearance notwithetanding, brachiovods ares
not mollusks; put aré.more vrizaitive in gsneral organi-
zation, being most closely 2llied with the Bryoég, minute
encrusting colonial animals, with which they forw the

phylum Molluscoidea, .

GO

They were, and the few survivors still are, ex-

clusively marine, ani often formed beds of extensive

o]
]

area in favorable Paleozoic seas, They Were present

in the lowest Cambrian, they achieved their acme in the
opursé of the Paléozoié, and, numarioélly considered,
have been in a decline ever siluce, Thouzh the one
hundred and sixty liviag species now known ares not often
considered by the genersal étudent of vresent-day life,
meny of the seven thousand or mors fossil species have
proved to be of the uh most importance to stratigravhers

and more have been carefully :tudied by paleozodlogists,



Leptaena rhomboidslis Tilckens, the species coun-
sidered in the . resent waper, is an articulated brachi-
cpod {i. e,, provided with interlocking teeth and
socksts at the hinge-line), and has the psdicle opening
restricted to the ventral valve and to the period of
garly growth, AS is the case, with but one ezcepﬁion,
in the sub-femily in which Leptaena is pleced, the ven-
tfal or peciele valve is more or lsss convex and the
dorsal or brachial valve is councave, shells of the
Species‘rénge in shepe from ¢uadrilateral, wﬁere the
anterior margin is uvarsllel to the posterior margin
(the hinge-line), and the sides are nearly parallel;}
through other ibrms where the anterior margin 1is
rounded and the sides diverge toward the hinge-line;
to extreme Torms in which the hinge-line, always
straight, is_enormously extended beyond the breadth of
fﬁe chell and causes it to assume a spread-wing appear=
“ance,

The most salient external characters are:

I. Undulations or corruzations in the shell
substance concentric aboul the beak;

II. A more or less abrupt dowaward deflection
' of the anterior marzin of the convex, pedicle
valve, to which, of course, the brachial
valve must also confora; and



III. Strise whi h radiate from the region of the
beak,

g}

Tt is these three external characters, togeth
with the shape, whicéh hsve Dbesn princl ipally considered
in differentiating‘the geologic races,

The speciss, as ordinarily defined, ig one of
wide geographical distribution, and of extraordinsry
geological persistence (from the Trenton formation of
the Crdcvician weriod to the Vaverly of the fissis-
sippian), aud, due to ifs commén ocourrence end early
recognition in 1769 by “1WGgens, nosse esses & bibliozraphy

and‘synonymy equalled in extensivensss by few forums,
1iviﬁg or dead,

Tn the middle Ordcvician, whsn L. rhomboidalis is
first kanown to apﬁear,~it occurs spariungly in the Treun-
ton‘deposits'of Wew York, and aé occasional or ia@erfect
specimens, in roéks of nearly equivalent age fron ssvc*@l/
other regions, In-the upper Ordovician, it ocecurs
spundantly in the Richmond. of the Chio River valley and
is reported from the Lyckholm and Borkhnoln of Zsthonia
and from the sandstones of the Oéradoc in Weales, Ih

.the Silurian}period the shell is common in eastern
North America, in Elclaau, the Continent, Sweden, Russia,

\
Gotland, Finally, auring the Devonisn and early ilissis-



sippian, the species attains its greatest diswersion
end is then, according to Schuchert, almost of world-
wide distribution,

While several genera of the Brachionoda as Llﬂd&l?

,;resenti) end =hynchonells (Qrdovician

(Canbrian to the
to the Tocene) have, as genera, vorsisted froa sarly

Faleozoic To Cenczole timss, no swecies, asg such, ever

persisted so doggedly us Lentaens rhouboidslis (Ordovi-

oy

cian to the ‘igsissiopian), In Horih America, of

three hundred nineteen Ordoviclan svecies of brachiopods,

but five, inclnding I, rhombolidalis, passed into Silu-

risn timeg and none of thsege originated in the Cambrian,

0f three hundred eleven Silurian species, but four

'3-"

vassed into Devonien times, and of these L, rhomboidalis,

alone, originated in a pre~3ilurisn formation, of six
hundred sixty-three Devonlan species, but eleven nassed
into the ifississippisan, of which I, rhomboidalis, again,

could eglone boast of a pre-Devonian origin, Lepteena

rhomboidalis (the I, ansloga of Thillips) becams extinct

,_3

rathesr early in the 'Tississippiar

}.3

D) period, = veritable

Pc',

lethuselah of the Brachiopods; end it is noteworthy in
continuing the comparison that none of the fouwr hundred
seventy-sight Carboniferous species were able to survive

N 7 .
the rigorous transition to the llesozoic, (Date compiled
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from Schuchert's Bibliograpvhy of 1897 .)

As might be expected in a species of so venerabdle

- L]
an existence, variation among individuals of the same
geologic sge and the differentiation of individuals o

“different ages is relatively gight; else the svecies
would have auiGle ceased to exist beyond question,

That there is differentiation, however, guite

d
naturally led to a number of specific names, which were
usually ignored or else ulsaanlied by leter geologists,

On the other hand, the variation in individual
? ’ ’

[ 7]
{..1

from
the sams oed“ was somelimes such as to allow many to
ughold the union. of forms wader Tilcken's specles,

Nanv feel, however, that this latter view has been
carried altosether too far, It would seem to dull
the verceptions of the field-worker to be able to dis=-
pose Qf:nearly all deflected and corrugated Leptasnas,
from ﬁhateﬁer stratum, as L, rhomboldelis, 1t Woﬁld
seem, also, to invite a habit of approxim sation and of
uwnwarranted generalization, both of which, in my o@inion,

lead Lo more disastrous results in science than the

evil of hair-splitting. It apoears cuite as justifi-
able, too, to consider some of the geologic races as

species Whlch often tend toward individual varistion,

(

and it must be aggf ecieted that meny of the so-callsed

intermeiiate forms are not intermediate =eolozigally



or in a true senseg but only aberrant forms, varying
about the tipe of & particular formetion, which simu-
late the typical form of some other forwation, distant

by thousands or perhaps millions of yeers,

A recent reprint of an address by the FPresident

of the Paleontological Society, %, Ruedeamann, &t aAlbany,

Deéember, 1916, entitled "The Paleontology of Arrested

Dol
gvolution," contains s discussion of the persistence
of species, in which the folléwing pertinent and
amtithetiéél views of I, rhouboidalis-are expressed:

Tagiong the brachiopods such types as
Atryps reticularis, which ranges through the
gilurian end Devonian throuzhout the world,
and Leptesena rhomboidalis, which rargss from
the QOrdovicisn {(Trenton) into the Lower Car=
boniferous (Waverly) in America and Hurope,
come here readily to mind, Also the coral
Halysites catenulatus . . .+ .+ . Some
of these, a5 Zalysites, belong under the
heading of wmersistent sessile foras; the
others, &8s A, reticuleris and I, rhomboidalis,
are clearly forms of extreme robustness and
fertility but slight varisbility.

"That the versistence of these species
is more or less relative was inbterestingly
brought out in a discussion at the Jew Haven
meeting (1912) of the Faleontological Socisty,
when Prof, H, &, Williams mentioned L, rhom=-
boidalis as a form thet is versistent bvecause
it is a form of great plasticity and very
variable in every locality end horizon where
it occurs; therefore, he belisves it has not
besn separated although its differences are
as 2rest as those of several genera, likze
Leptostrophia and Stropheodonta, Dr, #. O,
Ulrich asserted that it is not so variable in
each place, there being sut 1ittle variation of



individuals; but that it is made up of & mul-
titude of specieg of different horizons that
can be distinguished, Dr, A. G, Foerste
has, indeed, distinguished some of these
species, The fact that Leptaena rhomboidslis
has o lonzg besn left undivided by paleon-
tologists who sre ever ready to distinguish
speciss would still indicate that it repre-
sents & long-existing compact group of little
changing forms of e relatively persistsnt
Type,"

,(

That 1., 'lo boidalis is a species of extreme robust

[
[¢]
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reely ve denied, =nd mueh of
the differecuce of opinion iun regerd to variability, I

stizgest, is dus to & difference in definition In &0
b ?

lecticn, and cen readily be recognized,
it does represent "a lonz-existing compect group of
1ittle changinz forme,™ Tet in es much as the con-
centric corrugations, the radial strise, the deflesc-
tion, the shape, and other characters underzo change

from time to time in the shell's

nigtery, there is

Personslly, I chould scarcely consider it, with

Professor Williame, a forw of great plasticity, for

think the chsnges in the shell ar gtoundingly s

o
o
0

= 1
for an existence which wust have oceen upwerds of ftventy-
five millions of years, There was, of cowse, func-

<

tiongl plasticity or adaptebility, which is little more -



than encther way of expressing "éxtreme robustnsess,”
Results obtained‘by measurine and examining small
series of several of'tLé races from known localities
lead me to 3ellcvc thet in some instances, at least,
a consideranle ihdividual variation in certein charac-
ters obtains, The gensral appesrance, shell texture,
and the like are usually closely siamilar in such
.series, due largely, in my opinion, to the ideanticel
conditions of Tossilizetion,
A vartial sclution of the problem undountedly
lies in the multiplicity of geologic races, That
helrs considerablyvto explzain "the fact that I, o=
boidelis has so long been left undivided byipalecn—
tologists who ere ever ready To distinguish speciles,”
with this multipliéity of reces, the abundsnce of
materigl, and the ilmmensity of the geologic time in-
volved, the whole guestion, ilndeed, becomes excesdingly
complex and particularly liabls to confusion,
Un to the wresent time, to my kunowledge, 10 et -
tempt hes been made o examine and correlate all the
norted forms onm the basis of their stratigraphical
‘occurrence and of their distinctness, snd this has
become one of the main purposes of the investigations

reported inm the resent wnaper, though mention is made

of such unnesmed forms ag give wromise of specificity,

’




11

It had been hoped to develop the subject somewhat on
the basis of postulated reletionship; but this was

early sbandoned in view of the uneven merit of the

4

evidence, It was obvious, toc, that the status of I,
rhomboidalis was not sufficiently determined to warrant
peculation and that the time was not yet when, becanse

of its wide dispersion, abundence, and preservation,

it could do great service in demonstratin

of migration snd the intercommunication of ocean basins,

the waths

(1]

ol

‘The necessity, therefore, .of dealing much with techni-

~

cal descriptions, that the way for future work might

-
1

be more clear, carly detsrwuined the division of this

paper into the vresent "General Discussion,"™ and the
following “aAccount of the Geologic Races, Their Qeccur-

-

rence snd Distinetress,m
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TABLE OF THE GENERIC SYNONYM
of LEPTARNA RHOIBOIDALIS.
conchits (rhomboidalis) WILCKEIS,
Nachricht von seltenen Verstelnerungen

v, 79, »l, VIII, fig. 42, 44,

pnowites (rhomboidalis) WAHLENBARG.
Nova Act Soc, Sci, Upsalae, vol, VIII,

r»]
o

Fod
e O

=4

producta (depressa) SCWERBY,  Ilineral Con-

Iine
chology, 1., 86, vl., CCCCLIX, fig., 3.

Leptaensa (rugosa) DALIIAN, Upvstallning och
Be@krlxﬂlng af de 1 JVcrlu funne Tere_bratu-
liter; Zongl, Vebernskaps-icad, quaa¢14psr.
oo, 94-96, 106, 107, pli.

Orthis

(rugoss) von BUCH, Ueber Delthyris
oder Spir

spirifer und Orthis p. 30.

Strophomena CONRAD. Fifth Ann, Rep't. I, Y,
Geol, Survey. '

‘Leptazonis 1IcCOY. Synopsis Carb, Fossils,

Ireland.

plectambonites DALL. sull, Ho, 8, U, S5, Nat.
Mus ’ '



CHISTORY OF THE GENUS LEPTAENA with especial REFERENCE

to LEPTARNA REOMBOIDALIS TWILCKENS,

Though Christisn Friedrich 7ilckens, in 1769, was

the first to name, describe, and figure the brachiopod
now universally znown as L, rhomhoidalis wilckens, only
the specific name. has actﬁélly survived from his desig-
nation of two specimens, Conchitas rhomboidales anomios
inecuilateros; for Conchita,'as s generic name, was
rendered wnsvailsble by Zarl von Limné's use of Conchites
(Mus, Tess., p. 88, 1783) to refer to a fossil brachiopod,
now indetermingble, and the latter part, "anomios inequi-
lateros," is not only unnecessary, with our »present knowl-

s

edge and scheme of classification, bub is a violation

of the rule of binomisl nomenclature,

Tn 1821, when Tahlenberg discussed the swmecles,

he wroperly retained mileckens' specific name, but sub-

- By

stituted Anomites for Conchita, That term, however,
hed been previously use@‘by tartin (Eetfif. Derb., 1809)
as a synonyn for the older generic name, Terebratula,
Neither Conchita nor Anomites were, therefore, avail-
able,

In 1823% Sowerby, in his Mineravaonchology, de=-

~»

scribed a Silurisn form of Tnglend as Froducta depressa
fan i i 3

r
-

en heve become the nans of the

=
).3_:
[t}

<

snd Troducte might t




genus contalnlﬂw L. rhom001dalls end its al

=
H.
m
jy
R
=2

he not used it some ten years irevious (Sowerby, iiin,
Gonch,, I, 1814, p, 153) with reference to & cuite
different species,

Hisinger, in 1826, (4cta, Aced, Sci, Holm,, ©,

333) described Froducts rugosa(= L, rhouboidalis), but

14

Dalmen, in 182¢ (Xongl, Veternskaps-icsdemiens Hendlinger,

for er 1827, pp. 94-96), in discussing Froducta rugosa

HISINGER, firet conferred the present generic name

Levteaensa,.and Producte rugoss HIS. (syunonym of I, rhom-

boidelis) thue necame the zenotype of the genus Leptasna,

true Leptasns (I, depressa Zowerby), two obher species
a rugcse were also included

in the genus; namely, I, englyphs (now Strophonslla

HATL, 1879) and -, transversalis {(now =lectambonites

.FALDJ& 1830). In genersl, however, for the next
ge lergely obbained,

thirty years, the correct uss
Yet, in 1837, voa BQCh (Ueber Delthyris oder
Spirifer and Crthis, p. 30) wrongly applisd Orthis to
what is now the =zenus Leotsens, and icfoy, 1abpr ng
‘under a misa yporehension, in 1844 (Synowvsis Carb, Fosé.
Ireland, p, 118), propossd the new bterm Levntagzonia,
And next, through the efforts to systemize the

nomenclature, Leptaena becaumc ianvolved in an intricate

[a¥]



tangle W1ub Stfophoaena (“Arlf?S” %, 1820) De3LAINVILLE
1825, Conread, in 1841 (Fifth Ann, Rev't, N. ¥, Geol,
survey) and Vanuxem, in 1842 (Geol, N. Y, Rep't, 3rd
pist., ». 79), both used Itrophomens in this sense,
Then Hell, in Paleonb. of T. Y., ITI, b. 175, reported
that specimens of -, rhomvoidalis from RZaefinesqu=z's
collection in the possession 'f ir, Cherles D, Toulson
of fhiladelyhia, labellsd : tﬂonho ens rugose in the
handwriting of ﬁafinesque nimsslf, were the only sxain-

T e R R LR A, o T Ty porrrm AP o e oy e 11T g - - s
ples of "Strovhomena™ known froi That souvrce, and ra

8}
1
mn
O

the guestion wnethsr, since Rafinescus's zenotype was
only known on DeBlainville's say-so, 4, rhompoidalis

enotype ol Ttrovhonena,

-

s S (P B ” [ P . T P e
somnswhat later, defined the zanus

7ith normal convexity of valves
TY o L T - RS TAEY I vy ey - ‘o SIS TR
(Rafinescuina, HALL, 1892}, with reversed couvexrity

(genotype= Atrophnomena rugossa), or with the

ot

corruzetions and deflesctilons of i; rhomboldalis &
its elliss, and long upheld nis view,

Pinslly, slthough zreat diffcrence of opinion at
Tirst existed, Strophomens rhomboidalis was restored

to its proper gesnus Leptasna, and tnose Torms which

b N . T KTIOTW T A Y SN B v e
had -peen extensivsly known ag Lepbeena, from Dalman's

fourth form (L. transversalis), were placed in Tander's

15

fetd



. with the present usage, Levtsena now resembles

most clogely the genus Refinesquina, & further division

-

of the old genus Strophomsna, and there are a few

species, as Rafinesquina (ILeptasna) deltoidea COURAD,

intermediste in character, orgovar, concentrically
wrinkled species in the genera Strophomena, Strophonslla,
and Stropheodenta do occour, This . is esvnecially uafortu-

16
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N

A DIES &I’“TIOT ATD DIZSCUSSION of ths REFORTID GROLOGIC

L

RBACHES as H‘7 QCCUR 1n SUCCESSIVHE STRATA.
Ordovician Period,

hells belonging to the genus Lepbaens have been

{n

~ - . .

reported frow orth America in the

(‘)
oy

hazy limestone
(Lower Ordovician) of New York, bub have never been
referred to L, rhomboidalis or to sny of its sub-specie
The name L, incrassats was conferred by Hall in 1849

(Pal, ¥, Yo, I, Do 17, 0l, 4) uvpon this svecies, which

has since been found to ranze us lubto the Black River

River (Decorad) of limneapolis and St, T caul,
sinnesota) which also has nobt besn ineluded among the
extensive synonymry of L, rhomboidalis, It is inter-
) 4

geting to nobte that distinet concsnbtric wrinkles are

not yet developed snd that the radial striase are
apperently intsrmediatec between the marked alternation

in size in Rafines¢uinas and the greater wniformity and
evenness in Lepbtaenas, The following chearacterization
will give g suggestiocn as to the avnserance of this

specles, rather better, perhans, than a reproduct

j)
O
5

of the very poor figures of plate 32, volume 3, of the



"riddle Qrdovician,

dinnesots Geologicel Survey, 1893,

L., cheriottase ig & smell, {transversely semi-oval
Leyptacusa, the surface ig merked with fine, closely
crowded, alternating strise es in Refinecsguing slter-
neta, crosssd by excesedingly delicste concentric lines,
end besrs on ths central flst disk of cach valve more or

less contiauous zig-zag wrinkles,

in this country as occasicnel, stunted, or impsrlzct
specilmens in dsposits of Trentoﬁ age, I nhave, as ysb,
no reference to an earlier occurrvence or, indeed, to one
of exact equivalsace ia Zurocpe or elsswhsre, vst there
is nothiny known at wresent, I belicve, Whidh would war=
rant a wostulabed & 1rfh_l,ce in this couwntry, if & comaon
origin for all the formg is to be nostulated at all,

baesn made by we o atudy the two small

speciss briefly mentioned above, uch less to exsmins

chv wight wrove to be of great
gignificance, Tt would wrobably ne easier, in deber-

mining the. relationshivy of these earliy Lentaenas, 1o
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Trenton, Ordovician,

exgmine all the corruzated and deflscted brachiopods of
Tower and [iddle Ordovician strata, without reference to

ouid.

o

o KRV-SN
Cgeinus, 11 cne
2 ul

In Part VI, Vol, I, page 108, of the Natural mistory

A

b mention

[
o
oy
Hw
K
w

of New York, James Hall, in 1847, maies

}..l

of the Trenton form of 1L, ?ﬂOADOld » this country,

Since a Torm from the Csradoc of 7ales (Uoper Ordovician)
had, soms eight yeers previous, heen fisured and described
in Murehisom's Silurian System by J. 420, Sowerny, Hall

~blindly revorted his shells as L, tenuistriats sowerby,

& Torm which they seem in no way to have resemubled, He
Says:
"This species of Ir. Sowerby to which
ours bears a close analogy is generally regarded
a8 identicsal with L, devressa; but I anm DJ ne
eans satisfied +that 1t iz not really diffsr-

ent., In all the specimens Whi h I heve seen
the shell has a different aspect, is not so
rounded, and is less regul@rly wrinkled, I
have not bsen able to see the internal struc-
ture which will eventually decide the differ-
ence between the two shells, . . . .

"Pogition and Locality,--This speciss
though *very rare in most localities where
other forms of this genus are found, is s
times seen in other assoclations near the
higher psrt of the llﬂr“ ong, . It is unknown
to me in the Hudson River group, though at the
west it is found in o similar vosition, It
oceurs at Adems (Jefferson Countv); near Turin
(Lewis County) and at :iiddleville,  Among ite
western localities, Cincinnati and Oxford, Ohio,

Maysville, Xentue k*, and ladison, Indlaaa, are
ihe most 1mpo**ant

9
the
ome=-
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Trenton, Ordovicianm,

" The general appearance of the specimens figured in
Elatezxxi strongly suzgests the Upper Ordovician form,
L. richmondensis FORERSTE, which will be fully discussed
1ate§, and the western Wudson River localities sre in
the very region which furnished the tyve spepimens of
that species,

Recently, Rudolph Ruedemann‘(ﬁ. Y, Museum Bull,
o, 24) has reported the occurrence of "I, rhomboidalisg™
‘from the Trenton Gonglome;ate of Rysedorph Hill, and in

his sccount, refers to Hall's description of 1847, U
] K

m

to the vresent time, unfortunately, his specimens have

not beeu'available for study, as receat changes in the
disposition of the geolopical meterisl in the I, ¥,
State Collection at Albany have rendered them inacces-
siblé.

_ Under the circumstencses, then, the most that can be

seid is that, to me, "L, rhomboidalis" from the Trenton

of America seems most closely relasted to I, richmondensis

¢4

FOHRSTE (Sse nage 29 ), and should probzbly be regarded

)
i
o
£
a
>
o
w
»
o
@

specimens or a8 a variety of that
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LEPTAENA TENUISTRIATA SOWERBY %
Uppermost ilohawkian, lMiddle QOrdovician,

For more than fifty yearS'attemgts to correlsate
American Ordovician forms of L, rhomboidalis with
Sowerby's L, tenuistriata have been made, The most
recent is that of A. ¢. Foerste (Denison Univ, Scient,

Lab, Bull,, June, 1910), who reports finding a single

h

pedicle valve which spproximates the appsarance o
Sowerby's form in the 3altillo bhed at Cliftoh, Tenn,

The shell is quadrate with the concentric wrinkles

¢ .

approsching the hinge-line nearly &t right sngles end with
no congnicuous exbtension of the shell, The main body
of the pedicle valve is comvaratively flat, the geﬂicun
late border bending ebruptly downward, The striee (14
in 4 mm,) are sharp and are separated by grooves equsl
in width to the striae, The shell, with & length of
11.5-mm; and a width of 18 mm, is relatively shorter and

broader then in the figure of the type svecimen, and

(0]

Toerste only says that while not identical;_it'apprcaches
more closely the form than the distinet C(rdovician
species I, richmohdensis.

Obviously, in & shell of so varisble a naturse, too

mich significance can not be placed upon the charaeter-



Upvermost Mohawkian, }fiddle Ordovician,

istics of a single valve, and since Dr. Foerste has not
reported further specimens, my opinion still is thst
occurrence of Sowerby's swecies, L. tenuistriata, in

America has not yet been demonstrated,

Table of Sub-Divisions,

Utica Fulton
iTicholes
Lower Cincinnatiasn
Cynthiens sreendsle
Terryvilile
Faris
Wwilmore
Upver Mohewkian Lexington
B Logana

Curdsville=32ltillo

From D, U, S. L. Bull,, 1910,

22



LEPTAEITA GIBBOSA JALIES .,

Eden, Upper Ordovician,

This species, described by James in the Cincinnati
guarterly Journal of Science, Vols, 1 and 2, 1874-5, ig
semi-ovel in shape, with ths cardinsgl line extended to

or somewhat beyond the width of the shell further for-

ward, =nd is deflected at the extremities,with the lateral

and front margins regularly rounded, The width of a
specimen of medium size, at the hinge-line, is 29 mm,;

the length, 19 mm, Strise are very narrow aad incon-

tion of those in the median line, vhich are regularly
more pronounced,
The ventral valve isg izhtly convex in the umbonsl

- ]
1

region; but at a third or & half of the ¢

istance from the
beak to the entericr margin, it curves suddealv woward,
rounds off, and then is sbruptly deflected downward,
forming & high rounded ridge which gives to the shell a
decidedly gibbous form, From six to eight slight

wrinkles can be observed on the umbonal regzion,

The dorssl valve is gently concave to about the

middle, where it mskes & sodden curve to conform to the
shape of the other ve lve, The two velves are so closely

compressed as to leave scarcely any visce Tal space,

23



#den, Upper Ordovician,

Specimens of this shell occur in the Hconomy wmember

of the Tden,

In general, the shell of L., gibbose is much thinaner,

the concentric wrinkles feinter, the sirise finer, and

the Uﬂmone less pronounced then is the case in the more

(O
O
I..J
0
ot
[
59

or less clokelv a Richmond form, I, richmondensi

(See vage 29 ).

L. GIRROSA var, INVEIUSTA FORRSTE.

v .

"Foerste in the Denison University Scieatific
Leboratory Bulletin, Vol, XIV, has crected this variety
on the followinz basis:

myidth elong hinge-line sbout thirty milli-
meters, the ; ostero lateral parns of the shell
belng broken away, the width is an estimate,
Pourteen millimeters fros the beak, the anterior
nart of the vedicle valve is geniculately de-
flected almost vertically for a distazce of
gsix millimeters, The FeQ'"al surface of the
velve is gently convex, The concentric
wrinkles charachteristic of this genus are al-
most obsolete, being faint but close together,
About fifteen raﬂlat1ﬂ§ strise occur in five
millimeters along the anterior margin and the
middle one is 1i”htly more prominent, The
rewainder are wniform and sava;etC% by very
narrow spaces,

"gomnared with L, gibbose JAMES, the shell
aaterial of cach valve is thicker, the strise
are more nearly uwaiform in size, and there is
no concentric depression immediately posterior
to the geniculste border, which is shorter, '

o

s

24
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rden, Upper Ordovician,

oreover in L, gibbosa, the spaces between
strise are reletively wider, especially along
the the medisn parts of the pedicle valve,"

4

| The occurrence is in slightly lower strata than the

"species itself, perhaps in ea upward extension of the

Tulton horizon,




2ba

Plate I,

2

L. gibbosa var, invenusta
Foerste, (See page 24,)

Eden, Upper Ordovician,
(Denison University Scientific Labo-
ratory Bulletin, Vol, XIV, Plate I,

Fig., 5 B.)




Lower Cincinnatian, .

L, gibbosa appears to be the distinet form of the
early Cincinnatian; but with regard to the variety
Tinvenusta," it seems cuestionsble whether it is of much

value to any save so specialized a field-worker as its

Leptaena unicostate LEEK snd WORTHEN from the Lor-

raine and Richmond of Illinois end farther northwest has,
for some time, hesen separated from the I, rhomboidalis
group, Here the median stristion is much more con-

-

spicuous, and the concentric wrinklss are less counsgnicu-

ous {often to the extent of entirs absence) than in I,
gibbosa and the absence of a strong concentric, curved
elevation at geniculagtion is a nobeworthy characteristic,

id 9

YETEm

-3
{=3
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LEPTAKNA TENUISTRIATA, SOVERBY.
garsdoc of Wsles,

"Leptaena tenuistriata, Semi-cylindrical,
closely striated, top of upper valve with twelve
or more concentric rugse, convex, sides ex-
panded, A shell much resembling L, dspresse
(=7, rhomboidalis) and about saume sizme, but
ornsnented with much closer strise and of a
thinner substence, Can this be the 7, de-
nressa of Swedish suthors, and may our L, de-
presse be their L, rugosa?

"Toc,---larloss Bay; Narbeth, Tembroke-

shire; also at Gaerfawr in the Caradoc sand-
sftone of Montgomeryshire,”

The forepoing characterization by Jemes deC, :
Sowerby, in Zfurchison's Siluriaﬁ system (1839); is the
first'description of an Crdovicisn fora of L, rhom-
boidalis, This ZTorua is of espeecisl interest, since
Sowerby's name has been so persistsntly migused in this
country to refer to shglls with no point of resemblance

¢
to the type ssve geolozic oceurrence,

T
1

111211 ‘e

Py

Tt is almost needless agein to state
tenuistriste sppsrently does nob occur in orth ismerice

-

(see page 21 ; however), and I have 1o information as

to ite apbundance in the ¥elsh localities, o speci-
meng, moreover, have beexn Found in the ccllection of the

~

ruseun of Gomparative Zoology of Hervard University.

s v

mwenhofel in Tart 2 of the report on the Shaler

27



Garadoc of wales,

Memorigl Kxpedition to the Baltic Troviaces (Bull, 1, C.

74, Vol, LVI, Mo, 4, 1916) records the occurvence of

"Strophomena” tenuistriate SCWEREY from the Lyckholm of

Asthonia; put states, in e versonsl communication, that

it was included on the authority of cothers,

28



‘The L. tenuistriata of Sowerby.
(See page 27.)

Caradoc, Ordovician of Wales,
(Murchison's Silurian system, ©Plate

22, Fig., 2 A.)

R
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Plate II.



LEPTAHITA RI”H‘OFDDﬂSIS FOERSTE,

Richuond, Tonper Clncinnstian,

e

his species, first proposed by Foerste in "prelimi-

nery rotes on Cincinnstian Fossils," Vol, XIV of the Deni-
son Tniv., Scientific Laborsbtory Bulletin, is uwacuestion-
ably one of the most distinct and satisfacltory races of

L. rhomboidealis,

The shell is broad; the ventral valvo is compara-

D

ci=

S

tively flat: and the geniculated sortion, in mostht spe
o 3 o s ?

[
T
i~

-
pdo
[42]
-
e
A
fte
c}
st

her bent abruptly nor very Tar prolonzed,
The concentric Wrinkles, though distinet, are not numerous
(5-=8), are more or less discontinuous, snd become less

deep toward the TJesak, The etrias (12--16 per 5 nm,

at weﬂ1011“ﬁ10n) are uwroad, with nerrow ilntervening

position,” Tn meny specimens, the anterior margin is
glightly cleft or devressed 11 the wdisan line,

bevoriion Tovima e | vendi T vt 1
. bech | &mm. bat at :f o‘f? Undq‘ataons
Specimens | Genioulation H'i nqge Disk

£ e s e et

Blue Lime-
stone

" Oxford , Ohio.

16 24 mm% 13 mm 6

M.C. Z. i
i
;

/6 25 ;25




Richmond, Upper Cincinnatian,

! Specimens - 3 Strise : Breadth Leanh L Undulations é
“Oyer Collection| 16 T B U
- M.CE 1 16 ;A8 o 6 :
Moore’s Hill, 14 ; 32 W 18 u , 7 ‘
nd w3l o8s el ow 5

! :

! M. "T A . ; .
" he 2926 ; 16 25 v | | A 7

Madison
. Ind. e ) : )
The speciss was fizursd by lleelk ss Strophon 1ena

in Tert VI, Vol, 1, Tat. Hist, oI ew Yori, 1847, and in

The tywical forn, es found oy Toerste, ranged Trom
the middle osrt of the Taynesville bed to the up.er neart

oceur, wnich nes the top of the wedicle valve more con-
9 x:

anterior deflsetion les: prounounced, and the con-

.‘l? ‘3' .:.: 3 >u ,: G
cemtric wr 1$4Les lese cousplcuous,
In comnection with hils intensive stvudy of the Rich-

Tosrste {ohio Taturslist, Vol, XII, Jean.,

mond faune, Dr,
1912, and Denison “anbf”luV Zeient, Lab, Bull,, Vel,
XVII) has given considerable ettention to the sssociation

118 carleyi and Rhynehotreme capexwith L.




Richmond, Upper ClﬂClnn vt ian,

richmondensis, with a view to determining the probabls
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In the D, U, 3, L., Bull,, Vol, XVII, he ¢
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However subject to errors ofjudament end nowever

digegpnolating the conclusions way be, it is surely to
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be hoped that such interpretations of the rise and ml-

grations of "L, vhomboidalis" shall more end more fre=-

gquently be made,

mable of Sub-divisions of nichmond Strata.

Blkhorn
whitewater
Saluda
Libsrty'
Richmond Laughery waynesville
Blsnchester

Clarksville

Tort Ancient

Arnheim
Arnheimn Cregonia
sunset

From Ohio Neturalist, Vol, XII, No. 3.

32
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Plate III.

L. richmondensis pre- .
cursor Foerste, (See page 30.)

Pedicle valve,

Lower Richmond,.

L. richmondensis pre-

cursor Foerste, (See page 29,)

Pedicle and brachial valve,

(Bulletin Scient, Leb. of Deni-

son University, Vol, XVII, Plate

I, Page 141, Figs., 6 A, 6 B, and
6 c.)
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LEPTARENA QUADRILATERA SHALER.

Gamachian, Ordovician-Silurian,

Shaler, in 1865 (Bull, M. C. Z., Vol, I, No. 3),
described a shell of the L, rhomboidalis type from Anti-
eosti, which was brosdly semi¥oval in genereal outline,
and in which the undeflected vortion of the ventral vélve

o

was rebansular (the breadth equelling twice the length),

oy

somewhat convex end broadly rounded at the wmbo, with
distinet, fine, evenly-spaced, radisting striae, and
about eix concentric undulations, The dorsal valve was
nearly flat and often with a mesial sinus,

" ¥

He says=-

"phis species may yprove ldenticel with
the form frowu the Niagaras group of New York,

but there are several counstant differences,”

with regard to size, I find that most of the mabterial

which he brought back is comgosed of relatively small and

uniform shells, The following measurements have been made ;==

DescripTion :S‘Criae per Breadth Length

o Smm, at at of "Undunlations
Specimens Deflection H?wqe _ D.‘sk . o
M. C- Zq . 20 22, l’YH'Y\. )4 "V\M , P
Shaler’s : » ‘
Collection 18 18 | A —_—
| 11 o2 v 4 -

Ellis Bay, : , 3 i
Anticosti. ‘ 19 2% v ! j -—




-
camechian of Anticosti Island,
Specimens . Striae Breadth Lenqth ' Undulations ;
M.C 4 20 l ‘Qormmg )3 mm. — é
! ? , i ] H 8 ’
Shaler’s - 2l e '* 6
Collecﬁ‘on : =, i T |
. , 0 P
R : A : { _— 8
- Ellis Bays . 19 — o 6'
Anticosti. | : i .
g0 | 200w BT
According to Twenhofel (personal communication),
the meterisl with which I heave had to deal most probably
Viw comes from zone 4 of the Ellis Bay formation, a horizon
not easily correlated with others in this cowntry. In
nphe Anticosti Island Faunas™ (Canadian De@‘t of Mines,

==q

ms, Bull,, Mo, 3), he seys--

W

Uz

nphe faunas of the #llis Bay formation
sre vartly derivative frow thoss of the pre=-
vious formations, partly indigenous, and
vartly migrants from Zuropean seas, Most of
the species consgist of forms not elsewhcre known
in America, or not im a horizon S0 low as this,
Thet there is » decided Richmond aspect 18
‘ clearlv evident; but the sssemblage is not
a0 identifiable —ith that ol any interior deposit,
N rhis suggests that the interior was free from
marine waters, or that ell paths permitting
migration to the interior were closed,™

Whatever the source of the Ellis Bay form, the

gensral faunal characteristics uphold, then, the view
thet it is not closely related to the vreceding Richmond

form, with its compact shape and apbrupt deflection,

oy
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Gamachian of Anticosti Island,

L., cuadrilatera is moreover the first distinet sugges-
tion, on this coﬁtinent, of the L., rhompboidalis stock
which wes to exist in the Silurian,

According to r, lweﬂhorcl there is some variation

o

in the specimens from varioue norizons ol the Anticostil
section; but from nis descriptions it is difficwlt for
one to obtaein an adequate idea of the variation, He
considers the largest swecimens from the Ellis Bay siui-
lar to soms of- the normal Riehmond forms, except (!} for
| RS S

more abrupt deflection and wore strise per millimeter;
and those of the Gun River formstion (Silurian) to the
shells from Gotland.(iMnthe's "marl sheles with lenses
and bands of 1imeétone").
Anticosti sype ens {horizon unknown). I have seen, do

nossess the general fora of the Gotland specimens, I have

never felt warranted in pressing the comparison very

In conclusion, it ssems that whe forms from all

horizons of Anticostl should bs more thorounsnly studied

ot

before L. quadrilatera be reinstated es a disvine

soecies, though I am at present versouslly iuclined to

regard it as Guch
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Three Anticosti speciss of Lepte

not scousinted ere L, julia BILLINGS (Jupiter River), end
ticulata SHALER (both of the

L, nitens RILLINGS, and L, retic

nichmond [Charle ton] and Gamachisn [Ellis Bay] ).
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glab of limestone from Anticosti,
showing both dorsal and ventral aspects of
the included shells, (see page 33,)
Gamachian of Anticosti.

Shaler Expedition,

268

plate IV,
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SILURIAN PERIOD.

classic description by wWilckens of L., rhom-

in 1768 is believed to be of so much historical
and so inaccessible to most students that it,
figures, is reproduced in the following pages,

with an English translation,  For reasons

which will presently evpear, Wilcken's Fform is here
3 A congidered to have been of 3ilurian age and hence en=

titled to the place of honor in this section,

)
&



Nachricht // von seltenen [/ Versteinerungen, //
vornemlich // des Thier-Reiches, /
welche // bisher noch nicht genau genug
beschrieben // und erklaret worden, //

mit kupfern./

In drey Sendschreiben ) an // seine
Gonner und Freunde /| sbgefasset/
. vonf |
Christian Friedxich Tilckens [
Tnspectore der Cotbusischen Dioces und //

rastore Primario

- e s e o -

Berlin und Stralsund
bey Gottlieb August Lange
1769,



/

7

Drittes Sendschreiben / an den ﬁ'ﬁoherwﬁrdig_
| en und Hockgelahrten /| Herrn

werrn Johsun Burchard [ Gentznar [
Pastorem Primerium und Propst bey der [ Hauptkirche

A StargardAim'Meehklenburgischen.

7 . G
Hochehrwirdiger Gomner und Freund!

L] * . ® . ® * °

(p. 77}, _

Noch Lehme ich mir die Freyheilt Iﬁnen ein péar
Aﬁomiten von besonderer Gestalt zur Beurtheilung
vorzulegen, Der erste ist . . . . . .
(P, 78).

Und eben Sb wenig weisz ich IThnen won dem andern,
dessen ich jetzt gedenken will, etwas bey den Schrift-
stellern nachzuweisen, |

Ich besitze awel etwas verschiedene EIxemplare,

‘sber nur sllein die grészern ymuschelhalften,  Beyde
‘haben eine gedoppelte Zeichnung erfodert, v Thnen

ihre festalt und natlrliche oder bauchigte Grgsze sehen

zu lassen., Und weil denn auch hier eine Beschriebung



oTc

nicht ganz Uberflissig seyn kann; so fange ich es mit
der in der XLITII ten Pigur bey A und 3 vorgestelten
zu. erst an,
Die noch naturliche aschgraus sehr duane und mit
einem gelben dichten kalksteine ausgefillte Schale ist
in diesen rxemplar, die beyden ungleichen Seiten-
flﬁgel & und b mitgefechnet, einen stariken Zoll breit.
Vom spitzengeraden gSchlosse aigehen etwa eilf bis
zwé%f gtarke halhcirkel férmige dicht und zart in der
. Lénge gestreifte Runzeln, die immer starken werden,

[ oy Ly 4 - . - N
uber dem etwas gewbdlbten halben Leibder luschelweg,

" Ich sege den halben Leib; denn von alesem runzlichten

. Theil, der einem halben Zoll an Lange Betrage, und

q 2 )
besonders von der letzen starksten Runzel c--d gehet
die andere Halfte des Leibes unter einem fast rechien
Winkel umgebogen mit einem mahl unter sich weg, und ist

daselbst mit ihrer flachern zert in der Lange gestreiften

Schale ebenfals noch einen halben Zoll lang, Die XLIII
te Figur B wird dieses deutlich machen,
- Das andere Kxempler dieses Anomiten, wozu die

'Pigur XLIV A. B. gehbret, ist in der Hauptsache seinem

seben gemeldeten Compagnon ganz &hnlich,  Der Unter-

cchied ist blosz dieser, dasz aic natlUrliche uschel-




-

schsle hier weisz silberferhen ist, und dasz man
wenigstens den einen Seiten-flugel nicht nur langer

als bey dem vorhergehenden, sondern such so gerunzelt,
wie der halbe Leilb selbst ist, sehen kann, In der
Mitte dieser ersten Leibeshalfte habe ich etws neun
bis zehn Runzeln gezehlet, Bis ich einen geschicktern
Namen fur beyde Exemplare von Thnen horen werds, will

ich sie Conchitas Rhomboidales anomios inequilatercs

nennen, Vielleieht wissen Sie mir sber aguch wohlgar

das dazu 0ehor1 € Orlwlnal nachzuweisen,

Da Stargard in Pommern mir dieses retrefact herge-
geben hat, sowunsche ich, dasz Stargard in WecKlen-
burgischen Thnen such schon dergleichen abgeliefert
hmmn;ﬁge.

Yetzo aber erinnere ich mich, dasz kein Brief
ellzulange Seyn MUSS€, . o  « o e e e .
| Dero

zanz ergebenster Freund
¢, den 3 ten Aug,
und Diener

17€8,
C. F. W.
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An Account [/ of rare [/ Fossils [ especially // of the
Animal Kingdom“/ which / wup to the present
time havesnot been sufficiently accu-
'rafely described and dis-

N cussed // with plates,

. e e i

In three Circular Letters to his Fatron and Friend
by Christian Priedrich ¥Wilckens,
Superintendent of the Diocese of Cottbus // and Head

rastor,

Berlin and Stralsund

~ [printed by Gettlieb August Lenge 1769,
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Third Letter /| %o the [/ very Reverend and Learned //
Johann 3urchard Geatzmar
pirst Pastor and Provost at the Ceathedral

at Stergard in Mecklenburg-3trelitz,

Very reverend Patron and Friend---
. . . . . . . . . . . .
(page. 77},

1 take the further liberty of bringing to your
attention a pair of Anomiten ( ) of’peéu—
liar form, The first is . . . . . .“. .

I, at least, have not come across any figure or deserip-
tion of this Anomiten,
(page 78).
snd just as little cen I show you by [previous)
- suthors on the other; of which I will now make mention,
I possess two somewhat different examples, but
only [in both céseéj the larger valve, Both have re-
guired two cuts in order to show you fully their shape
? and natural gibbose form, And since a description heré,
too, can not be wholly superfluous; I begin at first |
with 4 end B in the forty-third figure.

The very thin, natural-looking, ash-gray shell,




filled with a compact yellow limestone, is, in this
specimen, a good inch wide, including the two unequal
side-extensions "a'" and "b," From the very sﬁraight
hinge-line, some eieven or twelve strong, semi-circular
wrinkles, which become more and more pronounced and are
marked by close, fine, longitudinel striae, occur on
the somewhat convex half of the valve, I say half;
for from this wrinkled pert, which is an half inch in
lengtn, and especially from the last and strongest

wrinkle "e--d," the other half bends down abruptly al-

"mogst at right angles to itself, and is there with its

Jflatter, finely stristed shell also another half inch

in length, fhe forth-third figure B will make this
plain,

The other'Speéimen of this Anomiten, to Which
figures A and B XLIV belong, is in general closely
similser to i%s companion, described above, The dif=-

ference is merely this; that the shell is in this in-
J ;

stance silvery white and that one can see one of the

hinge-extensions to be not only longer than in the pre-

ceding, but also wrinkled just as is the convex half,

itself. In the middle of this first part I counted

nine or ten wrinkles, Until I shall hear of a more

37g
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suitable name for the two speclmens from you, I shall
call them Cénchiﬁas Rhomboidales anomios inequilateros,
‘Perhaps you can show me, however, the original account
of it . |

since Stargard in Pomerania furnished me with this
fossil, I hope that Stargard in ﬁechlsnburgfstrelitz
may also have already furnished you some of the same,

But now I remember that no letter should be too

ylong, gte,, etc,, B . o . . o R e .
‘ v vour humble friend and servant,

¢, the 3rd August, G, Fo We

1768,




rged

First known illustration of g Lepﬁaena,
the Conchitas rhomboidalis anomiosi%qui-
lateros of wilckens, References to figures
in the text, (See pages 37 - 39,)

(C, ¥, Wilckens, 1769, Nachricht
von seltenen Versteinerungen, Teb, VIII,

Figures XLIII (A end B), XLIV (A and B),)

3714
Plate v,



Silurian of Furope,

s

ilckens saw £it to mention the

region which furnished his specimens -- Starcard in
Pomeranis -- and as & locality where they wmisht ocour --
Stargard in Mecklenburg-Strelitz, Now, as Tar as I can

determine, this band of ter ritory bordering oa the south-

«t

vestern shore of the Baltic hes exposures largely of

ertiary, and none of Paleozoic, agze, Almost beyond

=

O

uestion, then, Wilckens' specimens of thisg Talesozoic

Lt

ch

D..x
{".’)

T Lopod were culled from the zlacisl drift, which is
known to have swept down From the norithesst (Gotland)

4

and still to exist as boulders scattered over the country
side in eastern Frussisa, Thet they were so badly

1,

eathered es the figures indicate would then be the

@

logical exvectation, Thet they may easily have been

scecimens from Gotland car further be deduced from s

( 2]

knowledge of the paths of glaciation, and from the sug-
gestive eppearance of the fossgils themeelves, one'asch.
graus mit einewm gelben dichten Welksteine aussefillt™ arnd

the other "weisz silberfarben,” A hundred or more
specimens from that source which I huve examined have
held closely ©to the ssme appearance,

On the strength of this circuustantiel evidence,

gince more direct éan’probably never oe procured, I




Silurian of Europe.

propose therefors to regard Leptaena rnomboidalis &8

the type of Gotland forim,

The next mention of this shell was im 1781 by A4,
Hipsch in his Natiirgeschichte des Niederdeutschlands,

Volume I, page 15, »l, 1, fig, 7 & 8, This work has

i

not been available and it has been assumed that, for

the present purpose, probably nothing of dnterest is

L4

contained,

Then in 1821, Georgio wWehlenberyg, in Iova Acta
Upsaliensis, Vol, VIII, p. 65, definitely transfers
wilekens! specific nsme "rhomboidslis™ to specluens
from the island of Gotland,

He says--

) Anomites rhomboidalis valvulis
subquadratis radiatim striatis conceuntrice
unduletis extrorsumgue gibbosis, latere

cardinis rectilineo latitudinenm testae

excedente, wileken Verstein, pl, &,
f, 4% A et 44 A, A.Hupsoh ”aturr D, 15, pl,
1, £, 7 et &, Copiose inveniuntur tum in
aotalandlae et Dalscarlise calce exemgplaria
integrea, tum in Testrogothiae shisto superiore
pallido impressiones variae sffinitate et
magnitudine ad sequentum specien prox1me
sccedit; saepits iuo pollices latus est,---"

39"



Silurian of Burope.

'Having previously determined pretty much tb my
own satisfaction that wilckens' name was not pre-
empted, I feel thet Wahleunberg is here using I, |
rhomboidalis iﬁ its most correct sencge; i,e, to refer

to Gotland specimens,

The next Silurisn form to he described was Pro-

ducta devrcssa ol Sowerby (Sowerby's Genera, and

Sowerby's iineral Coanchology of Great Britain, 1823),

The locality was given & the pudley; i,e., Wenlock,
4 o

Timestone of England, and the specific cheracters sre

7y

as follows:

"YJearly semi-circular, depressed, cor-
rugated, longitudinally striated; upver por-

tion convex near the beak, concave necar the
margin, front abruptly descending,”

If these teras be somewhat gencsral, Sowerby's

40

olate (seen by me only in the later French edition) does

away with any obscurity; for they are good Gotland forms,

except only for the shorter deflected margin, sloreover,

~specimens from the Wenlock examined by me are practically

.

undistinguishable from Gotland specimens, in every oar-

ticular. This means that L. depressa is an exact

-

synonym for the older L, rhomboidalis; but what is o

+h



Silurian of ZHurope.
more interest, that in lower and middle silurian times,
the sesas of both Britain and Gotland countained exactly
the same form of I, rhomboidglis, as, of course, might

-

be expected,

Hisinger, in 1826 (Acta, Acad, Sci, Holm,, p. 333),

proposed still another name, Froducta rugosa, for a
Silurisn rhomboidalis from Gotland, which differed in
certain respects from L. depresss, or, as seems}more
proper, L. rhomboidalis, Hig descrjption has not been

seen, but presumably the sccount by Dalman, which is

here reproduced, is but an elaboration. This lgtter

L

work is of great interest, since it not only contalns
descriptions of both L, rugosa and depressa, nut also

founds the genus Leptaeuna (sse vaze 14 ).

41
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I. LEPT ANA.

I. LEPTATA Tugosa,

Tab, I. fig‘ I.

L, testa longitudinaliter striste, margine abrupte de-

flexo ampliatoque; disco wlano semicirculeril rugis concentricis
rudibus,

oproducta rugosa HISINGHER in ret, R, Ac, Sc,. Holm, 1826,
De 3834 :

o pnomites rhomboidalis WAHLENBERG in sct, R, Soc, Upsal,
vol, VIII. vag, 65, n, 7. (cun L, depfessa commixta, )

Tocus: in calce GottlandiaC ; in caolce obscure cinerea
Ostrogothie ad Borenshult; --- 11 Schisto suneriore albo
montium vestrogothi® ; ¢, ar, in 8sseberg ad Betstorp, in
Alleberg, et in Fardalaberget supre xaflés,

Lonzit. 24 millim, latitud,. 44 millim,

gspecies magnitudine forme atque sculptura nimis affinis

Lepf, denrecssce, sed diversa disci ruzis concentricis pauci-
oribus (lQ~—15} et multo crassioribus, pragsertim vero margine
anicali disei rotundato, nec ut in L. depressa truncato, unde
totus discus semiorbicularis, cum in L. depresse revera rhom-
boidalis.

gtrize longitudinales subtiles. ejusdem fortitudinis et
figure . Basis recta, latissiaa, angulis lateralibus plus

minus productis, ascutangulis, Margo =sbrupte deflexus, TuZa



4dlec

elevatiore a disco distinctus, omnino ut in L, depressa,
Observatu dignum videatur in schisto superiore montium
Vestrogothiz hujus speciel exemplaria numerosa €SSe obvia,

aullum vero L. depressce , unde distinctas esse species con=-

firmatur,
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23
2, LEPTA£NA depressa,

Tab, I. fig., 2.

L. testa longitudinaliter striata, margine abrupte de-
flexo ampliatoque; disco rhomboidali rugulis conoentricis;
oproductsa depressa SOWARBY liner, Conchol, pag, 86,
Tab, 459, fig. 3. (Figura minus bona, )

© w== --= Sow, Genera of foss, and recent, Shells,
Gen, Producte, fig., 2,

o WISINGER in aAct, R. Ac, Sc, Holm, anno 1826,

canomites rhomboidaiis WARLANBERG in Act., R. Soc, Upéal.
Vol, VIII. p. 65, d. 7, (cunm L, rugosa commixta, )
Locug: In thtlandia; vulgatissina,

Longit 24 m, m,, latit, %8 m, m,; =-- crassit, ad testé
basin % m, m,; margo deflexus 16 -- 15 m, m, attinet,

Qcurrunt specimine mergine plus miﬁus ampliato, angulis
marginis cardinalis plus minus productis, rugis concentricis,
versus teste basin plus minus curvatis, et, s, p, =--- Vari-
at etiam ha=c species mergine antico subrectczjl), vel trisinu-
os0”’),

Teste wmargo cardinalis rectilineus, latissimus, angulis

aliguantum productis acutangulis, Discus ubtringue planus,

2y yt in figur. Sow, lin, Coamchol, 1, c,

%7} Ut in fig. Sow. Gen, L. C.




- gsubrhomboidalis, rugis concentiieis numerosis (circiter 1%--15),
sed parum elevatis,, exterlorem gi excipias crassiorem, gqu®
1imitem marginis deflexi et ampliatil efficit, --- Striz
radinates numerosissime et cohfertissimx , crassitudine et
sculptura =quales, testa et basin et merginem extimum at-
tingentes, Ruge ‘transversales vero in mergine deflexo haud

continustee .




Tigure 1. Leptaens rugosa Hisinger,
(see page 41 B.)

Figure 2 (A and B). L. depressa Sowerby.
(see pages 41 - 45,)

(Dalmen, Kong, Vetenskaps., -- Acad. Handlingar,

Tab, 1, Figures 1, 2 A, and 2 B,)

41t
Plate VI,
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Silurisn of Zurope.

Neither of these descriptions agree in all resy actg

with the speciumens from Gotland which I have seen, par-

ticularly with reference to the number of uPdulathﬂb,
which is less in both forms than the number Dalman
states, and more in agreement with Wilckens, A con-
giderable veriation amons individuals in this respect
occurs, however, hany specliens of the so-cslled depressa
possessing frem 10--12 undulations, or agein, practi-

caelly none, with merely a few slight wrinkles indicated

at the hinge line, A ﬁ”liooathﬂ of the deflscted
margin (as indicated in Dalman's nlate) is of very
frequent occurrence, both in Cotland and in the wWenlock

T Znglend, end is of the more interest since nothing

&)

the kind ha® ever been observed in American specimens,

(@]
-y

Descrw}a‘hon% Striae  per | Breadth Lencﬂh :LiﬂdM}aTb'DMS

of Swm. at | at

i sr,emmens . DReflection : Hinqe {),sk B
- M.Cz ; | 4 ' 40 mm. . )9 wmm | IndistineT
May-’ 5)13’65 14 3 8 it 19 " 8

G—d’)a nd. .,1. 13 30 u 18 v 8
Gl Tuenbsbl s e 16+ B
s 29 v 9T

;
i
1

N -

1 13 29 v 16 5
: . L 19, i 28 " » 1 & o D,scon'rnuaﬂs“
| 14 28 « | 16w 0 ;

é i




Silurian of Eurobpe.

 Topecimens  Srise  preadth | benglh | Undulsfions
SO . ey PO .,.g_,wm,_,..u,,,.;,_W‘,‘__ I et
b M, C. Z. 3
» Mllﬁb‘j; i 24 wmm. 6 mm 9 :
qula Y‘ld A ; “ o
Dekownineks 13 ’ 32 v 20 ~ :
CollecTion .
15 B To R 1 & n 10
14 2 2 v )1 - 8
In all of these specimens, uhe wdnlation at de-

flection is most pronounced,

mo my mind, Hisinger's species, L. rugosa, is of
doubtful distinctuness, Apperently it is an aberrant
form, occasiocnally occurring more or lesg in the com-

panionship of the more typical, with characteristics

which intergrade. Certain specimens from Dr,
’ Dexoninck's cdllection, and labelled by him, have &
) more rounded disk, fewér and stronzer undulations, and
e different Lform than "L, dépre%sa,” to be sure; yet
careful study only serves to strengthen the opinion
expressed above,
)

Tt would seem, then, that of three diffex eﬁt

l_l‘

8pe

fic nsmes, used to denote Silurian forms, two (L.

it " yhomboidslis snd T, depressa) are unguestionably synon-




Silurian of &Furope,

ymous, end.the third (I, rugosa) is probably synonymous

with the other two.

44
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FPlate VII.

Sowerby
L. depressaAof Dalman, (See pages 41 A

to_45).

o Upper specimen showing absence of definite
concentric undulations, Gotland,
: Twenhofel,
Collector,
Lower left, a normal specimen of same
species from same locality, Projel Brickyard,
Gotland,
Lower right, specimen of the same species

>~ from the Wenlock of England,




S5ilurian of America,

We now come to the difficult question: Do the
American forms resemble the true L, rhouboidalis of

Rurope closely enouzh fto be included legitimately in

(&

that species? This question is, so fer as I am cou-

cerned, Tar from heing answered, Ty feeling 1s, how-

ever, that points of dissimilarity tend to outweigh

points of -gimilarity, end I am positive theat no

genéral correlation of American Silurisn forms can
rightly be mé&e with tLedL. rhomboidalis of Euroge.

1

Hall and others, in this couwntry, have had their

W

L. depressa, L, rugosa, and their L, rhoaboidalis, to
be sure. Thet is why o much peins nas been taken in
this paper 1in dealing with the srecedents which heave
arisen from previous Ifuropean usege, and way so little
1, o e Y oy A w;' 7 Ay 3 e £ T - Gt ~
has 7el been done with American iorms, If the answer

to ths above gquery bs no, then at least one entirely

new specitfic neme will have to bhe proposed, cut,

whether the answer be yes or no, it would seem that this

pit of antiguerianisz nas neen of some avail,

45



silurien of anticosti,.

Reference hes previsusly been made (page 33)

the forms of anticosti, especially irom the earlier

B

-

horizons. It has bpeen thought advisable to describe
briefly the lagger shells from the later (silurian)

horizons, because of certein merked differences

.
Tn these, the disk of the pedicle valve 1is néarl?
gsemicirculsr end nence less broad in 7?oportion.t©v
length than in the sub-sealcircular Gotland forms,
which they. do somewhat resemble, the concentric
wrinzles are vsry pronouﬁcei,‘roumded, cont inuous, and
ste (4 ﬁo &), with none of the

fluctuetions observab iﬁ ot land meteriel, The
strise sre coarse (9-10 in 5 mn. ot zeniculetion), very

‘,

distinct, and with intersupoces egual in width to the

ae, The deflesction is anrup sodereately deep
~hells of theilr size (breedtn of
disk 20 mm,, of ventral velve 30 mm,; lsngth of disk

1.2, )

45
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Tower Silurian of Hew Vork,

Certsin shells from the lower 2ilurian of the

eastern United Ststes, ag figured and described by various

antiors, seem in genersal to have the compsct, semi-
‘circular form, the few, distinct corrugations, and the

pronounced strise, typified by the Anticosti specimens,

vet they are never as perfect nor of as normal an ap-

C-&

nearance as the lstter, (see pl, 20, Weller, Tal,

e Jo, Vol, IIT) : )

L3

¥all (Wat, ®wist, I, ¥v., Pt, 6, ®al,, vol, 2, 1852),

in discussiuz the Clinton forus, says that he finds even
these imperfectly developed and distinetly infserior to

1iddle Silurien of Hew York,

The "L, rhomboldalis"™ of the Iiszaran Group does

N

tyve, bub of at least

o

not anpear to consist of a sinpl

z

two strains,

¥
2

&
¢

3

4

One is evidently & ‘vigorous form arisinz from the

stock of the wrecedinzy Clinton sud Lower Silurian rocks,

The shells are seuml-oval or semicircular with ths hinge




43

diddle silurian of Iew York
The other is typified by shells of very large size,
extreme broadness, and a greatly increased nuibe r of uandula=-

tions, w

o

T

tuated then in the trecedinz, = Several spescimens from
Rochester, N, Y., occur in ths ceollecbion at Harvard,
The increasse in wrinkles is significant, for it is the
carliest presentingnt of the highly uwndulsted forms of
the Devonian and Tississiopian, of which I know; and the
eao rous size and great breadth sre departures from what
had gone before,
‘: 7 e st s T e e e AR a4 b - . . =
i G‘rmae Pe" Breadth Lenc,ﬂv
S‘ﬁee:mens Emwm, &1 at ot L)ng{u Jstions
A _.Defleetion  Hinqe Pisk SR
! ,
Ahaara ta ~11 60 mm 26 ‘
; Croup
Roohes’rer’ 19~ 13 572 » 24 v |16 +
MY |
{ W ;
L e e -
only with access to very large local series, as in
the New York State Collecticns, could These Iiddle Silu~
rian forms adequately be treated; and it is earnestly to

be hoped that such e stuly umay event

nally be undertaken,
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Plate vITII.

R

Niagaran shells figured by H2ll, in 1852,

as L, depressa, (see page 47,)
(paleont. of N, Y.; Vol, II, Pl, 53, Fig, 6 F
and 6 E.)
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EVONIAN PERIOD.

Helderbergian of the Lower Devoniar,

In the IJew York strata, several Torms of"Leptaena

rhomboidalis™ here occur, of which it is impossible to

the distinctness without careful observations

»

wrence in the field.

(o}
Q
o

erial in the Technology collection be

the suriculated Niageran form with few

and I See 1o reason

y closely reseuble

wrinkles, pre-

 that race

j$3)

viously mentioned;

could not have vnersisted. : .

sacond
distinctive type.
pedicle valve is extremely convex and the very long de-

flected portion curves noticeably under the disk in

continuation of the convex profile, The undulations

are strongly eleveted, continuous, circular, distributed
ovér the -ntire disk, and are from nine to ten in number,
mhe sbtriase are sharp, even, and occur eleven in five

mn, at deflection,
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profile view of a strongly genieu-

lated specimen, showing the contour of

the two valves, (8ee page 49.)
Lower Helderberg, Albany end
Schoharie Co.,, N. Y.
(Nabt. Hist. of N. Y.; Pert I, Vol., VIII,
Plate VIII, Fig, 21,)
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Lower Devonian,

In the 10th Report I, Y. State Cabinet Hat, Hist.,
1857, p, BB, James Hall described and named a gibbose

T

variety of the Oriskany sandstone of Few York and Mary-
lend, rueh more recently (1903) it has been reported
from New Jersey by Weller: The pedicle valve is said

to be very convex or ventricose and because of}this con-

vexity to be scarcely geniculate in front, The wrinkles

are broad and pronowaced, The brachisl valve, K is very
concave and'very coarsely marked, Not having seen this
form -- Leptaena rhomboidalis var, ventricosa Fall,--

I am unable %o determine its relationshiyp With~the con=-
vex Delthyris shely form, In view of the large number
of accompanying ventricose svecies (Platyceras ventri-
cosum,.Diaphoréstoma ventricosa, Renssaellaria sub-
globosa, ete,, etec.,) it would seem that ths Oriskanian

habitet exerted a profound influence upon some of its

A fourth type, perheps, consisgts of specimens in

which the disk is lengthened anteriorly and covsred with

s distinct

.
(6]
[43]

from 12-14 evenly w.dulating wrinkles and
strise, A fine series of these forms is described by
weller in the Paleont, of ¥, J.,, Vol, IIT, Ia the

Coeymans limestone, where they are not common, the




Lower Devonian,

51

pecimens afé compact and mey be 24 mm, wide, and 17 mm, long,

Thesge seem to lead to Conrad's form,

-2

middle Devonian,

Gonrsd (5th Annual Revn't ¥, Y. Survey, 1841, p., 54),

de

1]

cribed & form, occurring at Schcharie, Horizon 20,
with profound concentric grooves and crowded radisting

)

gtriae, which differed "from L, rugosa in its simple éone
xztg and more numerous undulations;” and proposed the
name L, uadulosa, Unfortunately, from his description,
it does not ssewn possible positively to ideatify his
gpecies, which miéht be the Delthryis form on, more

probably, the anteriorly elongated one, Since

however (in NWet. Hist., M. ¥., Geol, 3rd District, vege
139, fig, 3), specifically refers L, undulstus to the
latter, Conrad's specimens are so referred, Of the

two races, cccurring in the Corniferous, according to
- ()

£

Venuxem, one, the uandulated Leptaens, differs particulerly
9 & o

in having even as many as eisghteen ridge es on the disk,

I do not find this number st all constant, though
it 15 regularly more than ten or twelvé; but the
wrinkles do possess a well-defined character,  In addi-

to the greaster length in proportion to the breadth of the

- disk, these ridges are sharply edged, particularly at




ifiddle Devonian,

genlculatlon and tne anterior slope of each wrinkle is

1onger and, more gradual than the corresPoadlnw posteflor

Delthyris shaly forua,

Oﬂe.
Sbecimens 'Bh;tadm
., Hinge
: MCZoo 28 mm
Delﬂm‘ris . ' ;
| Schoharie 30 Mm
. N Y 40 wmem

L. unduloss of ths

Specimens B"ec"d”‘

Onovu:f&?a» ‘ZB m m

\Ma‘i%rﬂ’lne 30 .
ALY, mem,
Oneon daga 26 mm

Marshall L5 mom
NY -

Y=g

Lemjfh .Sfriae b

Femm aT l'lndu’aﬁ'&ﬁs
pisk _ Deflechin

2,0 mm 10
2,2 mum. 9

9

g

10

Corniferocus,

e

L_en<,‘ff7 S"”r: se  UndulaTions
21 mm. I 4 —
0 16 —
147 ot (4 PUSE
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plate X.

- mxterior of & pedicle valve,

anteriorly elongate, with very numerous

undulations,
| The 1,, undulosa of Conrad (L. un-
dulafa of Vanuxem), from the Carbén—‘
iferous limestone of Western New York,
(see page Bl,)

(Naturel Hist&ry of B. Y.; Part

I, Vol, VIII, Plate VIII, Figure 29.)
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JIISSISSIPPIAN PERIOD.
Waverly.'

Tith the psssing of the Waverlian sees, brachiopods
of the L. rhomboidslis type became extinct throughout
the world, It is in vain, however, that one looks for

[ o

. . . / . . .
a last extravagant exuression of the elan vital, Con=-

servative through life, they =sre counservative at dsath,

Leptaena ansloge Thillips,

In 1826, in hiS.Geology of vorkshire, Thillips wes
+ L0 :

the first to describe,éfLeptéena from the lountain Lime-
stone, which he belieﬁéd»might ne really different from
L, depressa, In it, the corrugetions were much more
numer ous end less even, the striase less equal, and Qﬁhe
whole less neat," The Tississippian form‘has ever since
been exbensively znown, Eoﬁh in nglend and on the Conti-
nent, as L., analoga Thillips,

Though Waverlian specimens of "L, rhomboidalis™
have been repeatedly reported in this coﬁgtry, Weller,‘
in 1914, in his rississippisn Brachiopoda, was the first

to refer these to Thillips' name, Fe describes speci-

mens from the Xinderhook and Lower Burlington much more
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Yaverly,

in detail than they can be treated here,

The shell is of medium size or lsrger, sub-trape-
noidsel in outline, the greatest width at the hinge,
pimensions of & nearly werfect specimen wWers: léngth,
25 mn,; breadth et hiﬁge, 40 mm,

The pedicle valve is depressed convex at the umbo;
flattened sateriorly toward the merzin of wriniled disk,
where it is ébru@tly‘geniculate, the deflected portion
variable-inblength with age. The geniculate border 1s
often distipotly raised, especially in the mediasn line,

A shallow mesial sinus ia fthe deflected portion may

M

give it a sinuous appesrance, The brachisl valve pos=

L7

senses no especially distinctive characteristics,
The surface markings of both valves counsist 1n a

series (15-20) of conspicuous undulating corrugetions,

G

covering the entire swurface of the disk, which are often

discontinuous and anastomosing and sre crossed by fine,
i rounded, redistinz strise (18-20 in 5 mm, at deflection),
weller,

thillips' figure of this species was a product of

his own pen, and though plessing enough in auwgearance,

ig very general in its cheracters; cnd weller was care-

i1 to state that he had had to estavlish the avparent
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identity on the bvasis of the later figure oi Davidson,
Though several other Carboniferous speciles have been
deseribed in ungland, Weller seems to heve been correct

in his correletion,

L Leptaena convexs Teller,

Certein forms from the Xinderhook have seemed dis-

tinetive enough to Teller to warrant s uew specles name

C

I, convexa, - Ee says of these:

"This species differs from L, analogs

in the absence of the distinetly fl@ttened ,
posterior region which passes into the anterior
and aantero-lateral border by an sbrupt genicu-
late deflection of the valves; for, instead of
this, the valves are more regularly curved
throuzhout, the surface curving somewhat wore
rapidly towards the margin instead of bsing
deflected, Upon tnig speciles, the Tine radi-
ating costas are also more strongly and more
regularly developed, although no broader; the

concentric corruzations are less deeply im-
sressed and s 1itt1ls less regular in their devel-
opment, end the fins concentric markinzs are
mo:e conspicuous, In their occurrence, the
two species are not associated together in the
sgame faune, and the resent species is less
commonly seen than is L, analoga,”

The type of convexity above described is exactly
snalogous with that of the Delthyris shaly form,

A4 powerful comientery upon the treatument which the

races of T. rhomboidalis have in the past received, liss

i

tr
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in Wellex's own remsrks on specimsns o
in 1901 (¥indernook Fasunel Studies, Acad, Sci
Louis, Vol, XIJ.

"Jeeds no comment, being similar to

those occurring elsewhere,” "Jot abundant,
Does not ‘differ essentiaslly from the ordinary

form of this cosmopolitan specles,”
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- . o Plate XI.

Pedicle and brachial valves of a
nearly complete specimen of I, énaloga
Phillips. (See page 53.)

Walker Museum, University of Chicago,
No, 4696,

R Fern Glen formation,‘
Kinswick, Missouri,
(111, state Geol, survey, Miss,
Brachiépoda, Plate II, Pig. 1 & 2,)
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. ' CONCLUSIONS.

The use of the name Leptaena rhomboidslis Tilckens

to refer to &ll shells of a certain generel type is

ungound and has been the outgrowth of careless ob-
servation,

-shells of this L. rhomboidalis type, whea they have
been thoroughly and intelligently studied, have

ueuelly been found to be capable of clasgification

into many distinet races,

sources of difficulty which nave delayed such
claggification are:

Eo Individual variation.

b, Environaental effscts,

C, The magnitude of the geologlc time in-

volved,
d, Cereless and wisleading stetements ex~-

isting 'in the very extensive literature,

Q

such classification is of great importance; not for

species’ sake, but for the invalusble a2id to general-

ization and to theory, which an sccurate knowlesdze

of so long-enduring, cosmopolitan a group could not

je]

fail to give.

J

¢

Since the present paper hes eimed, primsrily, to dis-




58

cuss those races already reported, and, secondarily,
to indicate such forms in this country as are sus-
pected of racisl distinctness, the reegl clessifica-

"tion, the exhaustive study, and the subsequent erec-

tion of new species rests largely with future workers.
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