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FIFTEENTH ANNUAL REPORT
OF THE REGENTS OF THE UNIVERSITY OF THE STATE OF

NEW-YORK, ON THE CONDITION OF THE STATE CABI-
NET OF NATURAL HISTORY, AND THE HISTORICAL AND
ANTIQUARIAN COLLECTION ANNEXED THERETO.

UNIVERSITY OF THE STATE OF NEW-YORK :

S^TS, )

Albany, April 12, 1862. )

TO HON. ROBERT CAMPBELL.

Office of the Regents,

Albany, A;

Lieutenant-Governor and President of the Senate.
SIR :

I HAVE the honor to transmit the Fifteenth Annual Report of the

Regents of the University, on the State Cabinet of Natural History,

and the historical and antiquarian collection annexed thereto.

I remain, very respectfully,

Y'our obedient servant,

JOHN V. L. PRUYN,
Chancellor of the University.

[Senate, No. 116.]
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REPORT.

To the Legislature of the State of New- York.

The Regents of the University respectfully report :

That the collections of the Cabinet have been carefully preserved

during the past year : those in Natural History, which are peculiar-

ly liable to ravage and even destruction by insects, are entirely

uninjured; a condition to be ascribed principally to the excellent

construction of the cases in which they are enclosed.

The Shells from the Smithsonian Institution, referred to in the

last Report, have been named, and a full Catalogue is hereto ap-

pended.

A generous donation of Freshwater Shells has been received

from John G. Anthony, Esq., of Cincinnati, Ohio. These are also

catalogued.

The collections in the Palaeontology of New-York, occupying

the entire second floor of the Hall, are in process of labelling and

re-arrangement. This will soon be completed, and will be made as

nearly as possible to conform to the natural position of the rocks

from which the fossils are taken.

Some additions have been made to the collections in Economic

Geology. The enlargement of this department will receive renewed

attention during the present year, and the Regents hope to be able

hereafter to present a fair exhibition of the natural resources of the

State applicable to the various purposes of lile.

Some of the results of Prof. Hall's investigations in Palaeontology

are herewith communicated. These contributions, anticipating the

publication of the volumes on this subject in the Natural History of

the State, are earnestly sought by those pursuing similar investiga-

tions.

The Regents have availed themselves of every opportunity to

perpetuate memorials of the Indian nations who inhabited the State

of New-York. These nations have gradually faded aw^ay, and will

soon be known only in the records of history. An unpublished

manuscript, being a grammatical and lexicographical treatise on the

language of the Mohawks, has been entrusted to the Regents, and

is herewith communicated, with a recommendation that it be printed

in the appendix to this report.

Respectfully submitted,

By order of the Regents.

JOHN Y. L. PRUYN,
Albany, April 11, 1862. Chancellor of the University.





ACCOUNT OF THE STATE CABINET. 9

ACCOUNT CURRENT.

The Secretary of the Regents of the University, in account current with

the appropriation for preserving and increasing the State Cabinet of

Natural History,

DR.
1860-61. To balance to new account (See Assembly Document No. 136, 1861, p. 9), $388 02

To amount received from the Comptroller, being the annual appropriation
for 1860-61 800 00

To balance from account of appropriation for altering and repairing the

Geological Hall 2 52

CR.
1860-61. By cash paid an assistant

specimens of natural history

.

books

freight charges

postage and stationery

chemicals ,

repairs, etc

new cases

By balance

$1190 54

$70 00

32 00

22 00

27 33

25 93

33 75

43 57

225 00

$479 58

710 96

$1190 54

Albany City Bank : October 4, 1861. I certify that there is a ba-

lance of seven hundred and ten and /q^^ dollars, standing to the credit of

the State Cabinet of Natural History, on the books of this bank.

(Signed) H. H. MARTIN, Cashier.

In behalf of the Standing Committee on the State Cabinet, I have

examined the above account, and find it correct. The payments have been

made by order of the Standing Committee, and are accompanied with

proper vouchers. E. D. MORGAN, Chairman,

[Senate, No. 11
6.

J



10 CONTENTS OF APPENDIX.

CONTENTS OF THE APPENDIX.

A. Donations to the State Cabinet, from January 1, 1861, to January 1,

1862.

B. Catalogue of Shells presented by John Gr. Anthony of Cincinnati,

Ohio. -

C. Catalogue of Shells from the duplicates collected by the U.S. Exploring

Expedition, presented by the Smithsonian Institution.

D. Contributions to the Palaeontology of New-York, by Prof. James
Hall.

E. Radical Words of the Mohawk Language, with their derivatives : By
Bev. James Bruyas S. J., Missionary on the Mohawk. Published

from the original manuscript.
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( A-. )

DONATIONS TO THE STATE CABINET OF NATURAL HISTORY,

From January 1, 1861, to Jatniiarj 1, 1862*

From Dr. ARMSBY.

One Mummy of an Ibis, from tke Catacombs of Egypt-

Large GaAfiSHOPPER, from Africa.

H. B. NORTROP, Esquire, SandyhilL

One Indian eelique : Stone in the form of an egg.

JAMES POWERS, Bath.

One Banded Oarfish.

WILSON MILLER.

One Echinus, West Indies.

SAMUEL L. SMITH, Ireland Corners.

Two EiNG-SNAKES.

JOHN SMITH, New-York.

Two Bottles of Salt, SaginaAv, Michigan.

Hon. GEORGE W. CLINTON, Buffalo.

Six Specimens of Banded Proteus.

J. P. BARNUM, Genoa, Cayuga County.

Fossils from the Hamilton group.

Indian Stone Hammer, Genoa.

Notice of a Mole not enumerated by Dekay in the Fauna of the State :

BY S. F. BAIRD.

ScALOPS breweri, Back. Hairy-tailed Mole.

This species of Mole, although not mentioned by Dekay in the State N^atural History, is in

reality very abundantly to be met with in the northern part of the State, and apparently to the

exclusion of the more southern species with white naked tail, S. aquaiicus . Its burrows are

very dififerent from those of the latter species ; being at a considerable distance beneath the

surface, with heaps of loose earth thrown up at intervals over the gallery, without any kind of

entrance whatever.





( B. )

CATALOGUE OF SHELLS,

FROM JOHN G. ANTHONY, CINCINNATI, OHIO.

FRESHWATER SHELLS.

Unio alasmodontinus Barnes Ohio.

ALATUS Say Ohio.

AMANUS Lea

ARGENTEUS Lea Tennessee.

BIGBYENSIS Lea Tennessee.

BREVIDENS Lea Tennessee.

BREVIS Authors.

BUCKLEYI Lea Florida.

C^LATUS Conrad Tennessee.

CAPAX Green Indiana.

CAPOCEFORMIS (m ale & female),
,
Lea Tennessee.

CARDIUM Rafinesque Ohio.

CARIOSUS Say Pennsylvania.

CHATTANOOGAENSIS Lea Alabama.

CICATRICOSUS Say Ohio.

COLLINUS Conrad Virginia.

COLUMBENSIS Lea Georgia.

CONCESTATOR Lea Georgia.

CONRADICUS Lea Virginia.

CONSTRICTUS Conrad Virginia.

CORNUTUS Barnes Ohio.

CORROSUS Villa Italy.

COSTATUS Rafinesque Ohio.

CRASSUS Say Ohio.

CUMBERLANDIANUS Lea Tennessee.

CUNEATUS Rafinesque Ohio.

CUNEOLUS Lea Tennessee.

CYLINDRICUS Say Ohio,

CYPHIUS Rafinesque Esopus Green,

DECISUS Lea Alabama.

DOLABELLOIDES Lea Tennessee.

DOLABRIFORMIS Lea Georgia.
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Unio bowniei Lea Georgia.

DROMAS Tennessee.

EDGAEIANUg Tennessee.

ELLIPSIS Ohio.

EXCATATUS Alabama.

EXIGUUS Georgia.

EALLAX ti Georgia.

PASCIOLARIS Kafinesque Ohio.

fASCIOLUS Rafinesque Ohio.

FATrUS Lea Tennessee.

riSHERIANlT59 Lea Maryland,

FLATUS Rafinesque Ohio.

PLEXFOStlS Kafinesque Ohio.

TOLLICULATIJS Lea Tirginia.

yOKEMANIANUS Lea Alabama.

JORSeEYII Lea Alabama.

PRACxILIS Kafinesque Ohio.

FRAGOSUS Conrad Ohio.

fRATERNUS* Lea Ohio.

GIBBER Lea Tennessee.

GIBBOSUS Barnes Ohio.

GiBBOSUS (male sii^d feiBsIe) Kafinesque Ohio.

GLANS Lea Indiana.

GLOBULUS Say Louisiana,

HALLENBECKIJ Lea Georgia.

HANI^EYANUS- Lea Alabama.

HAY^IANUS Lea Tennessee.

HEROS Say Ohio.

METERODOr^ Lea New- York,

HETERODON Lea Massachusetts.

HOPETINENSIS Lea Georgia.

HYDIANUS Lea Louisiana.

INCRASSATUS Lea Georgia.

INFUCATUS- Conrad Georgia.

INTERCEDEWS Lea Georgia.

INTERMEDIUM Conrad Tennessee.

INTERRUPTUS- Kafinesque Tennessee.

IRRORATUS Lea Ohio.

JEJUNUS Lea Virginia.

KLEINIANUS Lea Georgia.

LAPILLUS Say Ohio,

LANCBOLATUS Lea Virginia.

LEPTODON Kafinesque Ohio.

LINDSLEYI Lea Tennessee.

LUGUBRIS Lea Georgia,

MARGINATUS Lamarck East Indies.
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[Jnio metanever Rafinesque Ohio.

MONODONTUS Say Tennessee.

NASHVILLIANUS Lea Ohio.

NASUTUS (male and female) Say Ohio.

NERVOSUS Rafinesque Ohio.

NEXUS Say Tennessee.

NIGER Rafinesque Ohio.

NITEXS Lea Tennessee.

NOV^BORACI Lea Michigan.

OBESUS Lea Georgia.

OBOVATUS Rafinesque Ohio.

OBTUSUS Lea Georgia.

OHIOENSIS Rafinesque Ohio.

ORBicuLATUs (male & female) Hildreth

OVATUS Say Ohio.

PARVUS Barnes Ohio.

PAULUS Lea Georgia.

PELLUCIDUS Lea Ohio.

PERCOARCTATUS Lea North-Carolina.

PERDIX Lea Tennessee,

PERNODOSUS Lea Alabama.

PERPLICATUS Conrad Alabama.

PILEUS Lea Ohio.

PLEXUS Conrad Mexico.

PLICATUS Say Ohio.

POLITUS Say Ohio.

PRASINUS Conrad Michigan,

PROXIMUS Lea Tennessee,

PULLATUS Lea Georgia.

PURPUREUS Say Maryland,

PUSTULATUS hea. Ohio.

PUSTULOSUS Lea Ohio.

PYRAMIDATUS Lea Ohio.

QUADRULUS Rafinesque Ohio.

RADIATUS Gmelin New-York.

RANGIANUS (male and female) Lea Ohio.

RECTA Anthony

RECTUS Lamarck Ohio.

RUBER Rafinesque Ohio.

SAYII Tappan Ohio.

SECURIFORMIS Conrad Georgia.

SECURIS Lea Ohio.

SHEPARDIANUS Lea Georgia.

SILIQUOIDEUS Barnes Ohio.

SINUS Lea Tennessee.

[Senate, No. 116.]
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Unio sowerbyanus Lea Tennessee.

SPARSUS Lea Tennessee.

SPATULATUS Lea Michigan.

SPISSUS Lea

SPLENDIDUS Lea Georgia.

STEWARDSOnll Lea Tennessee.

STRAMINEUS Conrad Alabama.

STRIATUS Rafinesque Ohio.

SUBANGULATUS Lea Georgia.

SUBGIBBOSUS Lea Alabama.

SUBPLANUS Conrad Virginia.

SUBROSTRATUS Say Ohio.

SUBTENTUS Say Tennessee.

SULCATUS Lea Ohio.

T^NIATUS Conrad Tennessee.

TARSUS Rafinesque Ohio.

TERES Rafinesque Ohio.

TRAPEZOIDES Lea Louisiana.

TORTUOSUS Lea Georgia.

TRIANGULARIS Barnes Ohio.

TRIGONUS Lea Ohio.

TROOSTIENSIS Lea Tennessee.

TRUNCATUS Rafinesque Ohio.

TUBERCULATUS Rafinesque Ohio.

TURGIDULUS Lea Tennessee.

TURGIDUS Lea Mississippi.

UNBATUS Barnes Ohio.

VANUXEMENIANUS Lea Tennessee.

VERECUNDUS Gould East Indies.

VERRUCOSA Reeve

VERRUCOSUS Rafinesque Ohio.

VIRIDIS Rafinesque North-Carolina.

Alasmodon ambigua Say Ohio.

BONELLII Ferussac Europe.

CALCEOLA Lea Ohio.

complanata Barnes Ohio.

COSTATA Rafinesque Ohio.

DELTOIDEA Lea Ohio.

EDENTULA Say Ohio.

ELLIOTTI Lea Georgia.

ETOWAHENSIS Conrad Georgia.
FABULA Lea Virginia.
IMPRESSA Anthony
MARGINATA Say North-Carolina,
TRIANGULATA Lea Georgia.
TRUNCATA Suj Ohio.
UNDULATA Say Maryland.
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Anodon gibbosa Say Georgia.

GRANDIS Say Ohio.

IMBECILLIS Say Ohio.

LATA Rafinesque Ohio.

MODESTA Lea Michigan.

MORTONIANA Lea South America.

PALLIDA Authors Michigan.

SHAFERIANA Lea Michigan.

Ampullaria DEPRESSA Say Georgia.

Anculosa canalipera Authors North-Carolina.

CORPULENTA Authors North-Carolina.

ELEGANS Authors Alabama.

GENICULA Haldeman Tennessee.

GIBBOSA Lea Tennessee.

GRIFFITHIANA Lea

KIRTLANDINA Authors Virginia.

ORNATA Authors.

PATULA Authors Tennessee.

RUBIGINOSA Lea

SUBGLOBOSA Say Tennessee.

T^NIATA Conrad

Glandina truncata Say Florida.

LiMNEA APPRESSA Say Michigan.

PiRENA FLUMINEA G-melin

TEREBRALIS Lamarck

LiTHASIA SHAWALTERI Lea

SOLIDA Lea

lO BREVIS Authors Tennessee.

FUSIFORMIS Lea Tennessee.

INERMIS Authors Tennessee.

SPINOSA Lea Tennessee.

Paludina magnifica Conrad Alabama.

PONDEROSA Say

SUBPURPUREA Say

Melania aculeus Lea
ADUSTA Authors Tennessee.

ALBESCENS Lea
ANGUSTISPIRA Authors Tennessee.

annulifera Conrad Alabama.

ARACHNOIDEA Authors Tennessee.

ASPERA Lamarck
ATHLETA Authors.

ATRA Richard
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Melania bicostata

bicincta

canaliculata

CANALIS

CASTANEA

CATENOIDES

CHOCOLATUM

COLLISTRICTA

CONSANGUINEA
COSBELLARIS

CREBRISTRIATA

CYLINDRACEA

DACTYLUS

DECORATA

EBURNUM
EDGARIANA
EPISC0PALI8

ELORENTINA

POREMANIANA
FULGIDA

FUNEBRALIS

GLABRA
GLANS

GRATA
HALLEBECKII

HASTULA

HYBRIDA
HYDEI

IMBRICATA

INFRAFASCI

INTERTEXTA

lOSTOMA

JAYANA
LANCEA
LATERITIA

LCEIRRINEA

NEGLECTA
NIAGARENSIS

NICKLINIANA

NUPERA
OLIVULA

PAGODIFORMIS

PALLESCENS

PAUCICOSTA

PERNODOSA

PINGUIS

AutHors Tennessee.

Authors Tennessee.

Say Tennessee.

Lea

Lea Tennessee.

Lea Georgia.

Brot

Reeve

Authors Indiana.

Lea

Lea

Conrad Alabama.

Lea

Authors.

Lea Tennessee.

Lea Tennessee.

Lea

Lea Tennessee.

Lea

Reeve

Authors Tennessee.

Lea Tennessee.

V. D. B.

Authors.

Lea Georgia.

Lea

Authors Tennessee.

Conrad Alabama.

Authors Georgia.

Authors Tennessee.

Authors Tennessee.

Authors Tennessee.

Lea Tennessee.

Lea

Lea

Authors Ohio.

Lea Niagara Falls,

Lea Virginia.

Say Indiana.

Conrad Alabama.

Authors Tennessee.

Lea

Authors Tennessee.

Lea Tennessee.

Lea Tennessee.
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Melania planospira Authors Kentucky.

PROSCISSA Authors North-Carolina.

pulcherrima Authors North-Carolina.

PYRENELLA Conrad Alabama.

RHOMBICA Authors Tennessee.

RIGIDA Authors Tennessee.

SETOSA Swainson

SIMPLEX Say Virginia.

SPUREA Lea Tennessee.

SYMMETRICA Haldeman Virginia.

TENEBROCINCTA Authors Tennessee.

TENEBROSA Lea Tennessee.

TORULOSA Authors Tennessee.

UNCIALIS Haldeman Tennessee.

VALIDA Authors Tennessee.

VANUXEMENIANA Lea

VESTITA Conrad Alabama.

VIRIDULA Authors Tennessee.

VITTATA Authors Georgia.

WARDERIANA Lea Virginia.





( C. )

CATALOGUE OF SHELLS,

CONTRIBUTED FROM THE DUPLICATES COLLECTED BY
THE EXPLORING EXPEDITION,

BY PROF. HENRY, OF THE SMITHSONIAN INSTITUTION.

Ancillaria GLANDINA
Arca granosa
Arca holoserica
Argonauta argo
Argonauta tuberculosa
aspergillum javanum
Auricula mid^
Bathisa tenebrosa
bulimus daphnis
bulimus faunus

fulguratus
maleatus
OVATUS
SMARAGDUS
VIRIDOSTRIATUS
WOODIANUS

BuLiMUS, 4 sp. ind.

Bulla ampulla
Cardium alternatum
Cardium cardissa

" elongatum
" UNEDO

Cassis cornutum
Cassis erinaceus

" madagascariensis
" RUFA
" VIBER

Cerithium ADANSONI
Cerithium aluco

" lineatus
" nodulosum
" obeliscum
" OBTUSA
" TELESCOPIUM
« VERTAGUS

Chama, ind.

CONCHOLEPAS PERUVIANA

CONUS ARENATUS
CONUS AULICUS

it betulinus
<( DAUCUS
(( EBURNEUS
(t EMACIATUS
(( EPISCOPUS
(( FIGULINUS
(( FLAVIDUS
(t GENERALIS
(( GEOGRAPHICUS
n HEBR^US
(t IMPERIALIS
(( MARMOREUS
a MILES
ti MILLEPUNCTATUS
a MUSTELINUS
a PULICARIUS
n QUERCINUS
« STRIATUS
ii TEREBRA
<( TESSELATUS
i( TEXTILIS
(i TULIPA
ti VEXILLUM
« VIRGO

CORBIS FIMBRIATA
Cyprea ACHATINA
Cyprea ANNULUS

(( ARABICA
(( ARENOSA
ti ARGUS
(C AURANTIA
iC CANRICA
ti CAPUT-SERPENTIS
(( CARNEOLA
(( EBURNEA
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Cyprea EROSA
" HISTRIO
« ISABELLA
" LYNX
" MADAGASCARIENSIS
" MAPPA
" MAURITIANA
" MONETA
tt OBVELATA
" SCURRA
" TALPA
« TESSELATA
<' TESTUDINARIA
" TIGRIS
" VITELLUS

Delphinula LACINIATA
DOLIUM GALEA
DOLIUM OLEARIUM

" PERDIX
" POMUM

Fasciolaria FILAMENTOSA
FlSSURELLA ERRATICA
FUSUS TUBERCULATUS
Haliotis ASININUS
Haltotis chracherodt

" IRIS
" OVINA
« PULCHERRIMA
a RUFESCENS

Harpus minor
Harpus nobilis
Harpus ventricosa
Helix hemastoma
Helix lamarckh

" RHEA
" ROTSSIANA

Helix, sp. ind.

Littorina coronaria
LUCINA exasperata
lutraria capax
Mactra braziliana
Malleus albus
Malleus anatinus
Malleus vulgaris
Margaritiphora margaritifera
Mitra episcopalis
Monooeras crassilabrum
Monoceras imbricatum
Monodonta, sp. ind.

murex adusta
Murex brandaris

" elongatus
" inflatus
" rubiginosus
*' ternispina
" TRIGONULUS

Mytilus CALIFORNIENSIS
Mytilus chronos

" EDULIS
«« smaragdus

Nassa arcularia
Natica mammillaris
Natica maroccana
Natica melanostoma
Natica, sp. ind.

Nautilus pompilius
Nautilus umbilicatus
Nerita albicella
NeRITA POLITA
Neritina granosa
Oliva auricularia
Oliva carneola

" episcopalis
" erythrostoma
" gibbosa
« guttata
" MAURA
" OLYMPIADA
" SANGUINOLENTA

Oliva, 2 sp. ind.

OSTREA CRISTATA
OVULUM OVUM
OVULUM VERRUCOSUM
Pecten DISLOCATUS
Pecten pleuronectes
Pecten sinensis
Pinna flabellum
Pinna nigra
Pinna, sp. ind.

Placuna sella
Pteroceras byronia
Pteroceras chiragra

" LAMB is

" SCORPIO
Pteroceras (young).

Pteroperna, sp. ind.

Purpura aperta
Purpura armigera

" chocolata
" hippocastanum

MELONES
PATULA
PERSICA
PICA

Purpura (Pisania) sertum
Purpura, 2 sp. ind.

Pyrula ventricosa
Eanella bufonia
Kanella ventricosa
rlcinula arachnoides
RiCINULA HORRIDA
Sanguinolaria RUGOSA
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SCARAPUS CASTANEUS
SCARABUS LESSON!

" POLLEX
" striatus

Solarium peuspectivum
Spondylus gtganteus
Spondylus, 2 sp. ind.

StROMBYLUS AURIS-DIANiE
StrOiMBYLUS canarium

" epidromis*
" flaa'idus
«' GIBBERULUS
" ISABELLA
' LATISSIMUS
" LENTIGINOSUS
" LUHNANUS
«' PLICATUS
" SUCCINCTUS
" URCEUS
" VITTATUS

Struthiolaria NODULOSA
Tapes, sp. ind.

Tellina remies
Tellina scobinata
Terebra crenulata
Terebra dimidiata

" maculata
" oculata
" strigata
" sub ULAT

A

Triton anus
Triton chlorostoma

" LAMPAS
*< LINEATUS
" PILEARIS
" RUDIS
*' TUBEROSUS
" VARIEGATUS

Trochus ACUTUS

TROCHUS CiTILATUS
" GEORGIAN US
«* GRANOSUS
«* INTEXTtIS
" maculatus
" marmoreus
" niloticus
'* obeliscus
" tubiferus

Turbo argyrostoma
Turbo ater

" chrysostoma
«* COOKII
«' CRASSUS
*' LAJONKAlRir
«* MARGARITACEUS
«' PETIOLATUS
" PORPHYRITES
" PULCHER
'* RADIATUS
" RUG OS US
*' SAXOSUS
" smaragdus
" sparverius
" tesselatus
" versicolor

TURRITELLA DUPLICATA
Venus crebrisulca
Venus geographjca

" PETITIl
*' PICTA
" VIRGINEA

Venus, 5 sp. ind.

Vermetus, sp. ind.

VOLUTA ANCILLA
VOLUTA ETHIOPICA

'* TUBERCULATA
< VESPERTILIO

[Senate, No. 116.]





( D. )

CONTRIBUTIONS TO PALtEONTOLOGT
;

CX)MPRISING

DESCRIPTIONS OF NEW SPECIES OF FOSSILS,

FROM THE

Upper Helderberg, Hamilton and Chemung Groups.

BY JAMES HALL



:^** The descriptions of the following species of fossils, from page 29 to page

112, were printed and published in advance of this Report, and at the dates in-

dicated at the bottom of the pages.



GASTEROPODA.

GENUS PLATYCERAS (Conrad).

PLATYCERAS (ORTHONYCHIA) DENTALIUM ( n. s.).

Shell slender, elongate, subspiral, making about half ofone volution

in the length of one and a half inches, somewhat flattened ob-

liquely from the base to near the apex : section subelliptical,

giving the diameters about as two to three. The middle of the

flattened sides are often a little concave, rounded towards the

apex, which is minute and abruptly incurved.

Surface marked by transverse or concentric striae of growth, and

by longitudinal sulci which are conspicuous on the lower part of

the shell, and give to the transverse strise a strongly undulated

character. Aperture oblique.

In a specimen one inch and a half in length, the greatest diameter

is less than half an inch.

This species is much more slender and less distinctly spiral than the P
toHuosus of the Oriskany sandstone, and differs in the same features mora

extremely from any of the species known in the Lower Helderberg group.

Geological formation and locality. In the limestone of the Upper

Helderberg group : near AVilliamsville and Buifalo, N.Y.

-^ PLATYCERAS (ORTHONYCHIA) SUBRECTUM.

OaTHONrcniA (genus proposed) : Report Fourth District New-York Geological
Survey, pag. 172, no. 68, f. 3.

PLATYCERAS SUBRECTUM . Twclftli Annual Report of the Regents on the State
Cabinet, p. 18.

Shell nnguiform, elongate, subspiral, making not more than a

quarter of a volution in the length of three-fourths of an inch,

below which it is entirely straight. Apex minute, abruptly in-

curved, solid, nearly cylindrical for a short distance below the

apex and gradually compressed, becoming a little concave on the

posterior side : aperture somewhat oblique.

Surface marked by concentric striae, which are sometimes crowded
together, forming ridges or wrinkles.

This species is more robust and rapidly expanding than the P. dentalium^

and is more enrolled at the apex ; but it does not show the longitudinal

sulci and ridges which are characteristic of P. dentalium.

ALBA.NY, N.Y.]
^ r^ f; [ August 1861,
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This is the species figured in the Report of the Fourth Geological District,

and the form typical of those for which I proposed the generic name Or-

THONYCHIA. The apex or nucleus of this and of other species is usually

solid, and, when the shell is removed, the casts show a rounded obtuse apex

which is sometimes scarcely incurved.

Geological formation and locality. In the limestone of the Upper

Helderberg group : near BuiFalo and Williamsville, N.Y.

PLATYCERAS ATTENUATUM ( n. s.)

Shell elongato-ovate or conically subovate, with a slender apex

which makes about a single volution, and below which the body-

whorl becomes rather abruptly inflated, and thence gradually

expands to the aperture, which is very oblique; the anterior side

of the peristome being much more extended.

Surface marked by crowded undulating concentric strise and lon-

gitudinal irregular and undefined folds, which vary greatly in

different specimens : these become more distinctly marked as

plications near the aperture. Peristome sinuous, with numerous

indentations corresponding to the folds upon the surface.

In many specimens the surface is marked by abruptly undulating

plications without distinct folds, or with the folds obscurely deve-

loped. Length of shell about one inch, with the greatest diameter

a little less than half an inch.

This species is distinguished by the abrupt contraction of the upper part

of the shell of the body-whorl, or just below the curvature ; while the apex,

consisting of a single minute volution, is abruptly contracted, and propor-

tionally more slender than in most other species. It somewhat resembles the

P. clavatum of the Lower Helderberg group.

Geological formation and locality. In the shales of the Hamilton group

on the shores of Seneca and Cayuga lakes, Greneseo, Moscow, and other

places in Western New-York.

PLATYCERAS (ORTHONYCHIA) CONCAVUM (n.s.).

Shell robust, subspiral, slender, gradually expanding above and

more rapidly dilating towards the aperture, which is subquadri-

lateral, with the peristome strongly undulated.
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The specimen is imperfect at the apex, and the lower portion

makes less than half a turn from the aperture in the length of

about two inches : apex unknown. Anterior side of the body-

volution convex and ventricose : posterior side distinctly concave;

the right side moderately convex, and the left side rounded.

Surface marked by concentric undulating striae.

The length of the fragment is two inches; the aperture, from the

posterior to the anterior side, is about seven-eighths of an inch,

and the transverse diameter a little more than one inch.

This species resembles the P. tortuosum of the Oriskany sandstone, but

is more robust and more rapidly expanding towards the aperture, which is

much less oblique than in that species, while the concave posterior and

prominent anterior side are distinguishing features.

Geological formation and locality. In the limestone of the Upper

Helderberg group : Williamsville, Erie county, N.Y.

PLATYCERAS CONICUM ( n. s.).

Shell erect, conical, the minute apex closely incurved? Body-

volution entirely straight, with broad undefined longitudinal

ridges and depressions, which become more distinct towards the

aperture : height of the shell a little greater than the width

of aperture, which is a little longer than wide. Surface marked

by concentric undulating striae which become sublamellose to-

wards the aperture, and are sometimes closely crowded and

wrinkled with numerous knots or nodes. Peristome deeply sinu-

ous ; the width from the anterior to the posterior side a little

greater than the transverse diameter.

The length of the shell is one and a half inches or more, with

the aperture a little less.

This species approaches the P. pyramidatum of the Lower Helderberg

group, but is less elongate, the peristome is more sinuous, and the indication

of longitudinal ridges and depressions is more distinct : the crowded

wrinkled and nodose striae are likewise a distinctive feature.

Geological formation and locality. In the Hamilton group, Ontario

county ; and in the Upper Helderberg limestone at Darien and Williams-

ville, N.Y.
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PLATYCEKAS THETIS ( n. s.).

Shell obliquely arcuate from the base, with the apex incurved, and

making scarcely a single minute volution; gradually expanding

from the apex to near the aperture, which is sometimes more

abruptly spreading. The back of the body-whorl is prominent,

and a little flattened on the left side; while the right side, from

one-third to one-half the length, is sometimes marked by two or

three longitudinal folds. Aperture a little oblique, nearly round

or approaching to quadrangular, with the peristome sinuous.

Surface marked by fine closely arranged lamellose striae, which

are abruptly undulated on all parts of the body of the shell.

In many, and perhaps nearly all specimens, the body of the shell,

along a line a little to the left of the dorsum, is marked by an ab-

rupt curvature of the striae, indicating a notch in the margin of the

peristome. This line is sometimes marked by a narrow prominent

band, not unlike the band in Pleurotomaria.

This species differs from P. attenuatum, in being arcuate from the base,

in the gradual attenuation towards the apex, and the more closely incurved

nucleus.

Geological formation and locality. In shales of the Hamilton group :

at Moscow, York, and Ontario county ; and in limestone of the Upper Hel-

derberg group, Albany county, N.Y.

PLATYCERAS ERECTUM.

AcROcuLiA ERECTA : Geol. Report 4th District New-Tork, p. 174, and flg.G.. p. 172.

This species, originally described from specimens in the Corniferous lime-

stone, occurs also in the Hamilton group. The spire at the apex is closely

enrolled for about one and a half volutions, beyond which the body-volution

becomes somewhat rapidly expanded, with the aperture often spreading.

The specimens are often more arcuate than the figure in the Geological

Report, and the aperture oblique, with the peristome sinuate. The surface

is marked by closely arranged revolving lamellose striae, which, upon the

lower half of the body-volution, are abruptly arched along narrow bands

corresponding with former sinuosities of the aperture.

Geological formation and locality. In the limestone of the Upper

Helderberg group, Williamsville and near Buffalo ; and in the Hamilton

group, at York, Moscow, Darien, and other places.
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PLATYCERAS CARTNATUM ( n. s.).

Shell obliquely subconical or subpyramidal; the nucleus or apex

minute, and making from one to one and a half volutions Vvliich

are vertically compressed, and below which the body-volution is

abruptly expanded ; the dorsum angular, or marked by an angu-

lar carina which often becomes double in old shells, or is rounded

on the summit. This angularity or carina indicates the existence

of a notch or sinus in the peristome; and sometimes there may

have been two such sinuosities close together, giving the double

carina. There is usually a depression along one or both sides of

the carina, with longitudinal folds on one or both sides, which

become more strongly developed towards the aperture, and are

very conspicuous in old shells : the right side is more expanded

than the left, and in some well-preserved specimens is nearly

twice as wide. Aperture very oblique and subtriangular, and the

peristome sinuous.

Surface marked by fine closely arranged undulating striae of growth,

which are not lamellose.

This species is very well marked in its dorsal carina and rapidly expanding

body-volution, which spreads always more on the right side. The surface,

though striated, is close, and the shell compact ; differing in this respect

from most of the other species. Having examined more than a dozen in-

dividuals, from the length of less than half an inch to that of an inch and

a half, the characters mentioned are preserved in a marked degree in all of

them. In the largest specimens, the aperture is a little more than an inch in

its greatest diameter, and nearly equal to the height of the shell.

Geological formation and locality. In limestones of the Upper Helder-

berg group: Helderberg mountains and Williamsville, N.Y., and Sandusky,

Ohio
;
in the Hamilton group, at Eighteen-mile creek, Darien, Pavilion,

Canandaigua and Seneca lakes.

PLATYCERAS BUCCULENTUM ( n. s.).

Shell ventricose, obliquely subovoid : apex extremely attenuate,

making one to two closely enrolled volutions, with a gently

expanding diameter, and below this more abruptly expanding

and becoming very ventricose in the middle and below, spreading
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more upon the right side than upon the left, and the peristome

near the posterior side swelling out into a distinct pouch-like

projection, with two or three rounded folds or semiplications

which give a deeply sinuous outline to the margin. Aperture

subovate, and sinuate on the right posterior side. Peristome

slightly sinuous, and spreading on the posterior side partially

over the preceding volution.

Surface marked by fine closely arranged concentric strise, undu

lated towards the margin of the aperture; with obsolete revolving

bands or lines, giving a waved aspect to the surface.

This species is more ventricose than any of those described in this paper.

The character of apex, and the widely expanded body-volution, resemble

in some degree the P. ventricosum of the Lower Helderberg ; but the iirst

volution is more slender and the spire less elevated, while the lateral pouch-

like expansion is a distinctive feature. This shell is also much smaller, rarely

more than an inch high, while the greatest diameter of the aperture is about

equal to the height.

Geological formation and locality. In shales of the Hamilton group at

York and Moscow, Livingston county, N.Y.

PLATYCERAS SYMMETRICUM ( n. s.).

Shell elongate, subovoid, arcuate, incurved nearly in the same

plane, the apex making about a single volution, below which the

shell is somewhat abruptly expanded : expansion about equal on

the two sides of the dorsum, which is more prominent and some-

times marked by a ridge. Aperture very oblique : margin of the

peristome sinuate, and, on the posterior side, distant from the

spire.

Surface marked by concentric undulating strise, and longitudinally

by obscure interrupted ridges, which, on some parts of the older

shells, become regular and uniform with a narrow groove between.

This species is well marked by the equilateral expansion on each side of

the dorsum, and by the volution of the apex being nearly in the same plane.

The longitudinal ridges are more strongly marked, and of a different cha-

racter from those of P. bucculentum.

Geological formation and locality. In the Upper Helderberg limestone

at Darien, and in the Hamilton group at Darien, York, and Canandaigua

lake.
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PLx\TYCERAS ETCTUM ( n.s.).

Shell very depressed and obliquely subconical, the width equalling

or exceeding the height. Apex minute and enrolled to about one

and a half turns, when it abruptly expands, spreading more upon

the right posterior side and becoming elongated in front, giving

a peculiar oblique foi-m to the shell. Aperture obliquely ovate :

peristome entire, or with a slight sinuosity on the left posterior

side; posterior side not contiguous to the preceding volutions.

Surface marked by fine undulating concentric striae : a few broad

unduLitions mark the surface longitudinally. Width of aperture

about an inch and a quarter, and a little greater from the anterior

to tlie posterior margin : height about an inch.

This species is very expanded, with surface striae differing from any of

the preceding.

Geological formation and locality. In shales of the Hamilton group :

Ontario county, N.Y.

PLATYCERAS CYMBIUM ( n. s.).

Shell subangularly ovoid. Apex minute, making one or more turns,

below which the shell is abruptly expanded; the back flattened

or but moderately convex, while the right side is distinctly flat-

tened, making an obtusely angular ridge between the side and

back of the shell, and sloping more gently on the left side.

Aperture extremely spreading.

Surface marked by transverse strise, which are undulated on the

dorso-lateral angle. Shell lamellose striate, with a few strong

nodes or spines : these, in the specimens examined, are broken

so that their extent is unknown.

This species is characterized by the broad expansion of the aperture, the

flattened dorsum and right or upper side, giving an obtuse dorso-lateral

angle.

Geological formation and locality. In Upper Helderberg limestone, at

Clarence-hollow, N.Y.

PLATYCERAS FORNICATUM ( n. s.).

Shell obliquely subhemispherical, or very depressed obliquely

conical. Apex minute, distinctly spirally enrolled for about one

turn and a half, below which it expands, so that in the extent of

an inch and a half along the dorsum to the front it has acquired
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an aperture of about an inch and a half in diameter in both

directions; the peristome having a little projection in the postero-

lateral margin. The upper side of the spire, for the first one and

a half volutions, is flattened ; the angle continuing into the

broad expansion of the body-whorl, and dying out before reaching

the margin. Aperture nearly round or round-ovate : peristome

scarcely sinuous.

Surface marked by fine concentric striae, with a few strong spines

upon the body-volution.

This species is conspicuously different from the P. dumosum, in the

shorter and comparatively more expanded form ; while the few scattered

spines appear to be without order on the surface. A variety, which may
belong to this species, has a less expansion of aperture, an obliquely ovoid

form, less attenuate apex, and greater proportionate height.

Geological formation and locality. In limestone of the Upper Hel-

derberg group : Williamsville, and near Carlisle. The varieties are from

Darien, N.Y.

PLATYCERAS CRASSUM ( n. s.).

Shell large, irregular, obliquely subovate, arcuate, somewhat

broadly flattened on the back, with several more or less strongly

defined longitudinal folds, strongly incurved at the summit, the

apex making one or two volutions : the body-whorl spreads more

on the right side, while the left posterior side is often flattened

or depressed, with a greater expansion or sinuosity immediately

behind. Aperture very oblique, subquadrangular or irregularly

rounded, with a deep sinus on the right anterior margin; the

peristome sinuous.

Surface marked by concentric undulating lamellose strise : shell

thick, raised at unequal intervals into nodes and interrupted

ridges.

The length of large specimens is two and a half inches, and

height a little less than two inches; while the transverse diameter

of the aperture is from one and a half to two inches, and the lon-

gitudinal diameter a little less.

This shell is remarkable for its great strength and thickness : it is more

oblique than the P. rarispinum, and expands less rapidly, while the fold or

carina near the summit is on the left side.

Geological formation and locality. In the Upper Helderberg limestone

:

Hclderberg mountains, Albany and Schoharie counties.
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PLATYCERAS AMMON (n.s.).

Shell depressed, suborbicular, making about two volutions, with

the summit of the spire on the same plane or a little above the

plane of the outer volution. Spire small : volutions contiguous

throughout their whole extent, very gradually expanding; the

last half of the body-whorl ventricose. Aperture large, subovate,

deeply sinuate on the left anterior margin.

Surface marked by fine concentric undulating striae, which are

deeply arcuate on the back of the last volution, corresponding

to the sinuosity of the aperture ; the striae aggregated in folds or

ridges, giving an irregular or undulating surface to the shell.

This species has the form of Platyostoma ; but the peristome shows

no columella, and presents a wide umbilicus. The length of the largest

specimen, from the outer margin of the aperture to the opposite side of the

volution, is more than three inches : the longitudinal diameter of the aper-

ture is nearly two inches ; the width, a little less.

Geological formation and locality. In the Corniferous limestone : Da-

rien, N.Y. I have also seen the same from Port Colborne, Canada West.

PLATYCERAS DUMOSUM (Conrad).

P. dumosum : Conrad, Ann. Rep. on the Palaeontology of New-York, 1840, p. 205.

This shell, in its full size, attains a length of two and a half inches, with

the entire surface covered with strong spines sometimes two inches in length.

In well-marked specimens these spines are arranged in diagonal rows across

the body of the shell, and show a nearly regular quincunx order. One speci-

men shows the bases of ninety of these spines, and, from the extent of the

shell, the whole number must have been more than one hundred.

Mr. Conrad's description is as follows : "Shell covered with thick tu-

*' bular spines, arranged in longitudinal rows ; margin of aperture waved
;

" volutions free." He remarks that " in some varieties the spines are com-

paratively few." In some specimens of more than half the full size, there

are not more than fifteen or twenty spines ; and in all those with few spines,

the expansion of the body-whorl is much less abrupt, while they rarely

attain more than half the size of the large tjpical forms. The number of

volutions in the smaller forms is fully equal to the larger ones ; being two

or more, with the last one quite free.

Since this form is so distinct and constant, I propose to designate it as a

variety.
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PLATYCERAS DUMOSTJM, var. RARISPINUM.

Shell consisting of about two volutions; the apex closely enrolled

for more than one volution, and sometimes the volutions are con-

tiguous nearly to the aperture : for one and a half volutions the

apex is slender and gently expanding, the body-volution expand-

ing more rapidly below and becoming moderately ventricose,

depressed on the dorsum. Aperture somewhat round-oval.

Surface marked by wrinkled concentric striae, which are strongly

undulated at the bases of the spines. Spines scattered, compara-

tively strong, from five to fifteen or seventeen on shells from the

medium to the largest size.

The larger shells have a length of less than two inches, with a

height of one and a half inches; the greatest diameter, one inch

and a quarter.

This shell is never so ventricose as the P. dumosum proper, and the

dorsum is flattened, while in that it is always convex. The P. dumosum is

a rare shell, while the smaller variety is not uncommon.

Geological formation and locality. In limestone of the Upper Helder-

berg group : Helderberg mountains, and in Oneida, Onondaga and Erie

counties, N.Y.; Canada West ; Ohio, and Falls of the Ohio river.

The P. dumosum cited by Mr. Conrad as occurring in the Hamilton

group, is a variety of more ventricose form than the one here described, and

has fewer spines. For this I propose the name Platyceras sjparsum.

PLATYCERAS ECHINATUM ( n.s.).

Shell small, obliquely subovoid. Apex closely incurved for about

one volution; the body-whorl, from one-half to one volution, is

ventricose, rapidly expanding from the first volution, giving an

obliquely conical form. Aperture nearly circular or round-oval

:

peristome sinuate, the lines of growth and fine striae conforming

in direction to the outline of the margin. Remains of revolving

striae are sometimes preserved, where the shell is not exfoliated.

Besides the concentric and less conspicuous revolving striae, the

surface is studded with numerous strong nodes or spines; the

latter preserved only when the shell is imbedded in soft shale,

and quite separable from the rock : when imbedded in limestone,

the spines and exterior are exfoliated with the matrix.
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In this species the shell varies from half an inch to an inch and

a quarter; and in a large specimen, the greatest diameter of aper-

ture is one inch.

Geological formation and locality. In shales of the Hamilton group :

Moscow and Ludlowville ; and in TuUy limestone? at Ovid, N.Y.

PLATYCERAS AKGO ( n. s.).

Shell varying from subdiscoid to obliquely subovoid, with body-

whorl extremely ventricose : nucleus minute, with the apex

closely enrolled for about two volutions, beyond which it expands

more or less abruptly; the last volution nearly or quite in contact

with the preceding one. The body of the shell is often obtusely

triangular, becoming rounded towards the aperture, and some-

times for nearly half the length of the body-whorl. Aperture

round or round-ovate, sometimes approaching to quadrangular,

broadly sinuate on the right side and deeply sinuate on the left

side, where the peristome is sometimes strongly reflexed, forming

an apparent columellar lip.

Structure of the shell lamellose, as in the Cephalopoda, with a

nacreous lustre; the exterior surface marked by fine revolving

strise, with distant stronger striae or ridges, and cancellated by

coarse concentric undulating striae which are bent backwards

upon the somewhat regular ridges, presenting several bands simi-

lar to the single one in Pleurotomaria.

This species is remarkable for the peculiar lamellose structure throughout,

presented on fracture or exfoliation, and which gives it the character of a

Nautilus or Baculites of the Secondary rocks. When the apex remains

covered, it might be mistaken for a reversed shell ; the depression on the

upper side of the spire being deeper and more abrupt than on the lower side,

as the plane of the first volutions is below the centre of the shell, and the

spire is shown only in the first or first and second volutions.

Geological formation and locality. In the Upper Helderberg limestones:

Williamsville, Erie county, N.Y.

GENUS PLATYOSTOMA (Conrad, 1842).

See Twelfth Annual Report of the Regents on the State Cabinet of Natural

History, p. 20.
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PLATYOSTOMA LINEATA. fl-f^^'^./^j- 1.0

Platyostoma lineatall'] : ConraDj Jour. Acad. Nat, Sciences^ Vol.viii, pa. 275,
pi. 17, f. 7.

" Transversely subovate, with wrinkled reticulated strise : aperture

" orbicular ; spire depressed, or slightly elevated above the top

" of the body-whorl."

Altliough no geological position is assigned to this species, and the figure

does not correspond with the greater part of the specimens examined, I am
still inclined to regard this as the common form of the Hamilton group,

of which I have seen at least two hundred individuals.

The form is subovate, approaching to subglobose : the spire is always

elevated above the body-whorl, though varying in degree. The shell consists

of four or five volutions when entire ; but it rarely happens that more than

three are preserved, the apex usually being imperfect. The outer volution is

very ventricose and regularly convex, a little depressed (but not canalicu-

late) below the suture line : aperture orbicular in perfect specimens ; outer

lip thin, with a sharp entire margin ; columellar lip thickened, folded, and

reflexed over the umbilicus, which, in adult specimens, is entirely closed.

Surface marked by fine, nearly equidistant, thread-like, revolving strigg,

which are cancellated by fine concentric strise of about the same strength,

but unequally distant. Sometimes the striae are bent abruptly backwards

upon the back of the shell. In well-preserved specimens, the surface is

beautifully cancellated ; and in the worn and partially exfoliated specimens,

gome remains of these surface markings are usually visible.

This species approaches in surface characters the P. turhinata of the

Schoharie grit and Helderberg limestone ; but the spire is never so de-

pressed, and the aperture never so straight above, nor so extended on the

lower side. It has usually a length of one to two inches. A well-formed in-

dividual measures one and a half inches long, with a vertical height of about

one inch : another specimen, preserving its proportions free from compres-

sion, has a length of two inches, with a vertical height from base of aperture

to apex of less than one and a half inches. A single extravagant specimen

has a length of three inches, with a width of aperture of nearly two inches
;

the body volution, for a distance of two inches from the aperture, is more

than usually straight, and marked by crowded and unequal concentric striaa

without revolving striae, while these are preserved on the upper part of the

shell. A cast of a specimen in the Corniferous limestone from Batavia has a

length of more than three inches, while the vertical diameter of the aperture

does net exceed one inch and a half ; and the specimen bears no evidence

of compression. The specimens which I have seen from Ohio and the West

are casts in limestone, and do not preserve the striae.

Geological formation and locality. In the Upper Helderberg limestones

throughout the limestone range from east to west in New-York, and in the

Hamilton group in the western part of the State.
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PLATYOSTOMA STROPHIUS ( n. s.).

Shell obliquely ovoid. Spire ascending, composed of about three or

four volutions : apex minute; volutions very gradually expanding

above; the body-whorl ventricose, somewhat depressed-convex on

the side, and sloping downwards rather than swelling out in a

rotund form; the upper volutions standing out prominently above

the last one. Suture-line narrow, even, and sometimes appearing

as very narrowly and deeply canaliculate.

Surface marked by fine concentric striae, which are sometimes

crowded into wave-like fascicles or undulating folds, and some-

times abruptly bent forwards near the base. In some parts, or

upon some specimens, these striae are very regular and even, as

in Strophostylus. Aperture ovate, and, in one specimen, with a

sinus near the base.

This species is less ventricose than the P. lineata, and the spire much

more elevated, while no revolving lines have been observed. In many re-

spects it resembles Strophostylus, but the aperture has not been entirely

determined.

Geological formation and locality. In the Corniferous limestone :

STROPHOSTYLUS UNICA(n.s.).

Shell suborbicular ; height and length about as three to four.

Spire consisting of three or four volutions; the apex moderately

elevated above the outer volution. Suture close, and the volutions

evenly convex upon the upper side. Body-whorl ventricose, evenly

and equally rounded upon the back. Aperture subovate, a little

extended at the lower side and slightly straitened on the posterior

side : outer lip regularly curved ; columellar lip thickened and

slightly twisted, the fold being near the upper part of the lip.

Surface marked by fine crowded concentric striae, which are broadly

curved backwards on the dorsum : shell very thick. At one point

where the shell is broken away, the surface, within the cavity, is

marked by revolving strise.

The slight thickening and fold in the columellar lip distinguish this as a

Strophostylus, while there is no indication of an umbilicus. The form of

this shell differs little from Platyostoma lineata; but the even convexity of

the spire, and usual absence of revolving striae, are distinguishing external

features.

Geological formation and locality. In Schoharie grit : at Schoharie.
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PLEUROTOMARIA AKATA ( n.s.). Hs
j^

^ /^/^

Shell depressed suborbicular. Spire moderately elevated : volutions

three or four, gradually enlarging, the outer half of the body-

Volution being ventricose. Aperture somewhat transverse. m
Surface marked by strong distant angular ridge-like strise parallel

to the finer lines of growth; a strong band marking the periphery

of the shell.

This species is abundant in the Schoharie grit, in the condition of casts

of the interior : individuals are rarely found, retaining the shell in greater

or less perfection ; and some of the stronger markings are not unfrequently

preserved on the casts, or as impressions of the exterior upon the surround-

ing matrix. The diameter of the shell is from one inch to two and a quarter

inches, and the vertical height in the largest specimens is about an inch and

a quarter. The shell appears to have been distinctly umbilicate.

Geological formatio7i and locality. In the Schoharie grit : Helderberg

mountains and Schoharie.

PLEUROTOMARIA LUCINA ( n. s.). iPm^J
^'^

Euotn-phalus? rotundus : Geol. Report 4th District New-York, 1843, p. 172, f. 4.

ot Pleurotomaria rotundata of Muxster. / i< .. ^

Shell suborbicular. Spire elevated : volutions about four; apex

minute. Volutions gradually expanding to the last one, which

becomes very regularly ventricose, with the aperture expanded

and nearly round, or extended on the lower side with a shallow

notch on the anterior margin. Upper side of the volutions very

symmetrically convex : suture neatly defined, slightly canalicu-

late. Lower side of the body-volution convex in the middle, and

gradually depressed into the umbilicus.

Surface beautifully cancellated by concentric and revolving strise,

which, in many specimens, are of equal strength. Periphery

marked by a moderately wide band, on which the strise are

turned abruptly backwards : this band is limited by stronger

strise or narrow ridges, and sometimes one or two slender re-

volving strise are within the extent of the band.

This species is well marked by its symmetrically rotund form and the

regular convexity of the volutions, even in casts of the interior when not

compressed. There is some variety in the surface-markings of specimens

which appear all to belong to this species. The concentric* striae are some-

[ August,



CONTRIBUTIONS TO PALiEONTOLOGY. 43

times mucli coarser than the revolving striae ; and finer striae are implanted

between the coarser, and do not reach the suture-line. In old specimens,

the revolving band is a quarter of an inch in length. The species has had a

wide geographical distribution, and its vertical range is not less than one

thousand feet. A very symmetrical specimen has a diameter of a little more

than two inches, and is nearly an inch and three-fourths in height. Another

specimen, which has suffered some compression, has a breadth of about three

inches, with nearly the same height of spire.

Geological formal ion and locality. In the Corniferous limestone : llel-

derberg mountains, Williamsville, Clarence-hollow, N.Y.; and Falls of the

Ohio river. In the Hamilton group : York, Moscow, Genesee, Skeneateles

lake, etc., N.Y.

PLEUROTOMARTA DORIS (n.s.) n. ^/

f

Shell very depressed-conical, the elevation of the spire being about

two-thirds the width across the base of the shell. Volutions three

or four, very gradually expanding, their elevation above the su-

ture line being greater than the width exposed : body- volution

moderately ventricose and rounded above; the periphery a little

contracted vertically, and the lower side rounded and expanded

more abruptly towards the aperture, gently depressed towards the

centre, which is partially umbilicate. Aperture nearly circular.

Surface marked by strong revolving striae, which are crossed by

fine and less conspicuous concentric striae, giving sometimes a

denticulate character at .the crossing of the two series. Shell of

moderate thickness. Suture neatly defined, not canaliculate.

This species is less rotund than the P. lucina; the spire is more elevated,

and the revolving striae proportionally stronger.

Geological formation and locality. In the Schoharie grit, Schoharie

;

and in the Corniferous limestone, Clarence-hollow, Erie county, N.Y.

PLEUROTOMARIA UNISULCATA (Conrad).

Pleurotomaria unisulcata : Conrad, Jour. Acad. Nat. Sciences, Philadelphia, 1842,
pjig. 271, pl.iri. f. 9.

" Short - fusiform : spire conical - depressed ; upper surface of the

" large volution slightly concave from the outer margin to a ca-

" rinated line which borders a transversely rugose sulcus; an-

" other, but more obtuse line, margins the suture; penultimate

" whirl rounded, obtusely carinated at the suture; base nearly
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" rectilinear towards the labrum, slightly convex above the aper-

" ture."

Until the present time, I have failed to recognize in our limestones any

species of Pleurotomaria that could be identified with the P. U7iisulcata

of Conrad. I have now before me an imperfect specimen which has the

form and proportions of spire and body-whorl, with a strongly banded

suture, represented in the figure of P. unisulcata. The apex is imperfect,

and the upper side of the body-volution a little more flattened ; the aper-

ture also is imperfect, but has the form given in the figure of Conrad.

Some portions of the shell show concentric and revolving striae ;
but the

back of the outer volution is too imperfect to show any spiral band, though

the bending of the striai indicates a sinuosity in the dorsal angle of the

peristome.

Geological formation and locality. In Upper Helderberg limestone at

Schoharie.

PLEUROTOMARIA LINEATA. T^ ^ / ^

Turbo lineata : Hall, Geol. Report 4th District New-York, 1843, p. 193, f. 1.

Shell turbinate. Spire ascending, higher than wide. Volutions four

or five, regularly and evenly convex, gradually expanding to the

body-whorl which is ventricose, rounded below and concave in

tjie middle : umbilicus small or none. Aperture round. mm
Surface marked by equal regular revolving strige on the upper and

lower sides of the volutions, which are crossed by fine concentric

striae : these, on the periphery, are bent abruptly backwards along

a broader space than is usual between two revolving striae, and

sometimes there is a distinct band upon the periphery.

This species varies in form and proportions, from compression and acci-

dent, so that some specimens are proportionally much more elevated than

others. In the soft calcareous shales of the Hamilton group, this fossil

usually occurs in the form of casts, and it is not unfrequently covered by

encrusting coral or brj^ozoa. In its greatest height, the shell reaches nearly

an inch. A very symmetrical specimen measures about seven-eighths of an

inch in height, with an equal breadth.

Geological formation and locality. In the calcareous shales of the Ha-

milton group ; Seneca and Cayuga lakes.
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.01^. f,UPLEUROTOMARIA CAPILLARIA (Conrad). ^^ ^//

Pleurotomaria capillaria : Conrad, Jour. Acad. Nat, Sciences, Philadelphia, 1842,
Vol.viii, pa. 271, pi. 16, f.ll.

" Turrited volutions slightly angulated below the middle, with

" spiral carinated lines; the second and third lines from the

" suture, on the upper part of the volutions, more distant from

" each other than from the adjoining striae : upper part of the

" volutions very obliquely rectilinear. Surface with equal sharp

" lines which cross the volutions obliquely."

In the coarser shales of the Hamilton group, there is a species of Pleu-

rotomaria corresponding to the figure given by Mr. Conrad. The inter-

mediate revolving strisD on the upper side of the volution are faintly defined,

and may become obsolete : the volution is a little flattened upon the upper

side, with a prominent band upon the periphery.

In the limestone of the Upper Helderberg, below the Hamilton group,

there are specimens of Pleurotomaria of nearly the same form and cha-

racter as those here mentioned in the Hamilton group ; but the species is

more slender and the body-whorl is proportionally more ventricose than

those in the Hamilton group, and the concentric striae are much more closely

arranged. This variation may be due to difi"erence of physical conditions, and

not be of specific importance.

Geological formation and locality. In the Hamilton group at Cazenovia

and Skeneateles, etc.

PLEUROTOMARIA TRILIX (n.s.). ^^ ^"^^ A^ ^

Shell subconical, higher than wide, consisting of three or four

volutions, the first of which are small; the last one ventricose

and angular on the periphery, and concave below, with a distinct

umbilicus.

The surface is marked by concentric striae, which are closely

arranged and little elevated. On the last volution there is a distinct

carina just below the suture, and the periphery is triply carinate,

enclosing two depressed bands, upon which the concentric striae

are abruptly bent backwards from the aperture. At a distance below

the periphery equal to that between the upper carina and the cen-

tral one, are one or two carinate revolving lines.

This species, though observed only in imperfect specimens, is readily

distinguished from any others of the group.

Geological formation and locality. In the shales of the Hamilton group:

Seneca lake shore, N.Y.
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I

PLEUROTOMARIA SULCOMARGINATA (Conrad). rjA'IO
Pleurotomaria sulcomarginata : Conrad, Jour. Acad. Nat. Sciences, Philadelphia,

Vol.viii, pa. 272, pi. 16, f. 13.

" Trochiform : outer margin of the large volution bicarinated, with

" an intermediate sulcus; volutions with two distant spiral lines,

" and crossed by oblique striae."

This is the most common species of Pleurotomaria in the Hamilton

group, occurring in all places east of Seneca lake, and often abundant in

the coarser shales of Madison county. To the west of Seneca lake it is very

restricted in its vertical range, and is comparatively rare. The form is

usually depressed-trochiform, though sometimes seven-eighths of an inch

high, with a diameter of one inch. The retral bending of the sharp concentric

striae, the distinct carina just above the suture in the upper volutions, and the

spiral band on the angular periphery, are distinguishing features. The casts

are, however, often rounded on the periphery ; and some specimens in this

condition from Maryland measure one inch and a half in diameter and one

inch and three-eighths in height, and consist of about five volutions.

PLEUROTOMARIA ROTALIA ( n. s.). T/. d

Shell small, depressed-trochiform. Spire consisting of about four

volutions. Apex minute, the volutions gradually expanding to

the aperture : slope of the spire from the apex to the periphery

nearly in the same plane, being very slightly convex. Aperture

subquadrate.

Surface very finely and closely striate : strise not prominent; peri-

phery marked by a narrow band ; suture - line depressed and

narrowly canaliculate.

This species has nearly the form of P. sulcomarginata; but the band on

the periphery is scarcely depressed, there is no carination above the suture-

line, and there are no sharp elevated striae. The largest specimens seen are

half an inch in diameter and three-eighths of an inch in height.

Geological formation and locality. In the compact shale or calcareous

rock of the Hamilton group, at Pratt's falls, Madison county, N.Y.

PLEUROTOMARIA EUOMPHALOIDES ( n. s.). ^ |
'
i^

Shell depressed - orbicular. Volutions three or four, rising little

above the plane of the outer volution, and increasing very gra-

dually to the aperture, which is transversely broad elliptical.
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Surface concentrically striate, with a band upon the periphery.

The specimens examined are almost entirely casts ; some remains only of

striae being preserved. The spire is less elevated than in the P. sulcomargi-

7iata, and the periphery and upper side of the last volution more rounded.

It is possible that these casts may prove identical with the preceding species

{P. rotalia); but no specimens with so great a diameter have been observed,

and the spire is more depressed than in that species.

Geological formation and locality. In shales of the Hamilton group :

at Hamilton, Madison county ; and at Fultonham, Schoharie county, N.Y.

CYCLONEMA HAMILTONIiE (n.s.). ^ ^V • ly
Shell subconical : height a little more than the width across the

last volution. Volutions four or five : apex minute and gradually

expanding to the body-whorl, which is somewhat abruptly ven-

tricose, flattened or a little concave for a short distance below the

suture, and the space limited on the lower side by a carina or the

first of a series of strong revolving striae.

Surface marked by fine lamellose lines of growth, which are di-

rected backwards from the suture without bending or curvature.

The volutions, except the narrow concave space above, are marked

by strong revolving striae or elevated carinate lines, of which

there are from fourteen to eighteen on the body-whorl.

This species has nearly the proportions of Pleurotomaria lineata, except

in the more abrupt ventricosity of the body-volution. The concave belt on

the upper side of the volution, which is without revolving striaB and marked

only by lines of growth, is a distinguishing feature ; and also the absence

of elevated concentric striae and the band upon the periphery.

Geological formation and locality. In the shales of the Hamilton group :

Cazenovia, N.Y.

CYCLONEMA LIRATA ( n. s.).
''^j >

I (^

Shell robust, subdepressed-conical. Volutions about four, subangu-

lar, the last one becoming very ventricose : upper side of volu-

tions flattened from the suture to the first carinate elevation.

S^face marked by fine closely arranged striae of growth, which are

sometimes crowded in fasciculi giving gentle inequalities : these

striae are directed a little backwards from the suture. The volu-

tions are marked by moderately elevated carinate ridges, of which

1861.]



48 FIFTEENTH REPORT ON THE CABINET OF NAT. HISTORY.

two or three are visible on the upper volutions, and about five

on the body-whorl ; those on the upper side of the volution more

distant than those on the lower side.

The larger specimens are about an inch in diameter, with a height

about one-fourth greater.

Geological formation and locality. In the coarse sandy shales of the

Hamilton group, in Chenango county, N.Y.

CYCLONEMA MULTILIRA ( n. s.). ^ ^^ '1

Shell turbinate, ventricose. Volutions five or more : body-whorl

very large and extremely ventricose.

Surface marked by fine concentric strise of growth, which are

directed backwards from the suture towards the periphery, and

pass to the lower side of the volution without deviation, except

in the slight undulation at the crossing of the revolving lines.

The surface of the volutions is marked by strong elevated re-

volving lines, of which there are about five or six upon the upper

volutions, and ten or twelve on the body-whorl : the space from

the suture to the upper of tliese lines is greater than between

the lines, those of the periphery being more closely arranged than

those above or below.

This species is similar in form to C. lirata^ with the last volution more

ventricose and all the volutions less angular ; and the revolving carinate

lines are twice as numerous and not so strong. It is intermediate between

the C. hamiltonios and C lirata; being a little more ventricose than either,

without the flattened or concave band on the upper side of the volution.

Geological formation and locality. In the coarse shales of the Hamilton

group at Smyrna, Chenango county, N.Y.

^^v/MACROCHEILUS HEBE (n.s.) ^ V J

Shell turreted, subfusiform; length less than twice the diameter.

Volutions nine, upper ones minute, the last two ventricose; one-

half the height of each volution showing above the suture. Shell

thick on all parts, and more extremely so near the aperture.

Aperture longitudinally suboval, somewhat pointed below. Sur-

face marked by extremely fine lines of growth. Height a little

more than three-fourths of an inch.
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This shell has all the characters of the Genus Macrocheilus as occur-

ring in the Coal measures, and is the second well-marked species I have

observed in the Hamilton group. This species resembles the M. newberryi

of the Coal measures ; but the two last volutions are more ventricose, the

suture-line close, while the shell, of less length, has one more volution.

From the M. ventricosus it differs in the larger and less attenuated spire,

while the two last volutions are ventricose.

Geological formation and locality. In the Goniatite limestone of the

Hamilton group at Manlius, N.Y. Collected by C. A. White.

MACROCHEILUS HAMILTON^ (n.s.).tV. ^^ ^
• ^ iL. Zj-,

Shell very ventricose. Spire short, consisting of four or five volu-

tions, the last one extremely ventricose, making nearly two-thirds

the entire length of the shell. Aperture longitudinally oval,

obtuse below. Shell distinctly striated by fine lines of growth.

Suture-line deeply impressed. Length about one inch, with a dia-

meter of nearly three-fourths of an inch.

This shell resembles in some measure the shorter and more ventricose

forms of the Coal measures, the spire resembling that of M. primigenius.

Geological formation nad locality. In the coarse shales of the Hamilton

group at Hamilton, Madison county, N.Y.

MACROCHEILUS (HOLOPEA) MACROSTOMUS (n.s.).^ /
'^

Shell short, subglobose. Volutions about four or five, all above the

last two minute, the last one extremely ventricose, so that the

width from the columella is about two-thirds the height of the

volution : greatest width of the shell equal to the height. Aper-

ture rounded, a little extended on the lower side.

Surface marked by fine equal striae of growth, which are strongly

directed backwards from the suture. Suture-line a little depressed

below the plane of the convexity of the volution; the striss some-

times crowded in fascicles.

This species resembles in form some of the Platyostom^ ; but the

texture of the shell and surface-markings are not in accordance with the

well-marked species of that genus. In surface-characters and form of shell

it is similar to Holopea ; and having no positive knowledge of the aper-

ture and columella, it is impossible to decide that it may not belong to that

genus.

Geological formation and locality. In calcareous beds of the Hamilton

group at Pratt's falls, Madison county, N.Y.
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MURCHISONIA DESIDERATA ( n. s.). 4/^' ^^
Shell elongate, turritiform. Spire somewhat rapidly ascending :

volutions ten or more, the five lower ones gradually enlarging,

and the last one scarcely more ventricose than the preceding;

flattened on the upper side, and a little more convex below the

spiral band. Aperture somewhat elongate; the columellar lip

thickened, and bounded by a well-marked callosity.

Surface marked by distinct concentric striae, which are raised in

fascicles above the general surface of the shell, and, bending

gently back from the suture, reach the spiral band, which is flat-

tened and limited by moderately elevated revolving lines. The

spiral band is slightly below the centre of the volution, and

marked by the retral curving striae, which are less prominent on

this and the adjacent parts than near the suture. Suture close.

The height of five volutions from the mouth upwards is nearly

two and a quarter inches, and the diameter of the last volution is

seven-eighths of an inch. The length of the aperture is about five-

eighths of an inch, and the width half an inch.

This species occurs in the same rock with M. maia and M. leda^ and

differs conspicously from either of them in the proportionally greater length

of the volutions, and the distinct flattening upon the upper side. The suture-

line in the present species is close, without indication of a groove, while the

revolving striae are less distinct than in those species.

Geological formation and locality. In Upper Helderberg or Corniferous

limestone : Falls of Ohio ; and probably among numerous casts of similar

forms in New-York.

MURCHISONIA TURlilCULA ( n. s.). ^/ / /^

Shell small, turritiform. Volutions about eight or nine, angular,

rapidly increasing from the apex, the last one not more ventricose

than the preceding, flattened above and a little convex below the

spiral band. Spiral band strongly elevated, distinctly bounded by

sharply carinated revolving lines, and below the centre of the

upper volutions.

Surface marked by strong elevated concentric striae above the band,

which are less conspicuous below it. Suture-line sharply marked

by the deep contraction of the shell : on the last voluion, the'

suture-line is continued in a slender spiral line beyond the margin

of the lip.
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This minute species has a length of about a quarter of an inch, and pos-

sesses in some degree the character of the species last described ; but the

volutions are more angular and the suture-line more deeply impressed, while

the concentric striae and the spiral band are proportionally much stronger.

Six specimens have been examined.

Geological formation and locality. In the Hamilton group.

GENUS LOXONEMA (Phillips).

In the Schoharie grit, and in the limestones above this rock, there are

numerous casts, which, though evidently belonging to different species of

LoxoNEMA or MuRCHisoNiA, Cannot readily be distinguished in the absence

of surface-markings. Several species of these genera have already been de-

scribed (14th Regents' Report, pp. 103, 104), from specimens retaining the

surface-markings. There are other forms still, which, although we have no

specimens with the shell preserved, nevertheless differ so widely from the

others as to be distinguished by the form and proportions of the casts.

One of these from the Schoharie grit has the form and proportions of L.

attenuata of the Upper Pentamerus limestone ; and in the casts, no means

exist of pointing out characters which will distinguish the one from the other.

Other specimens resemble the L. coinpacta; but a careful comparison shows

the volutions to be a little more rotund, and the spire more rapidly ascending.

The determination of species in this condition is attended with many difficul-

ties, and in the end there must still remain some doubt when the differences

of form and proportions may have been disguised by pressure or accident.

Under these circumstances, I have ventured to characterize two or three

species among the specimens which occur in the condition of casts.

LOXONEMA SOLIDA (n.s.). // J^ U^. 6,

Shell turritiform, elongate. Spire gradually ascending : volutions

moderately convex, the height of each one about half the dia-

meter of the spire at the same point.

In a specimen of moderate size, five volutions from near the base

measure one inch in vertical height.

This species is intermediate between L. com'pacta and L. ohtusa in pro-

portions of spire, and the volutions are slightly more convex. The specimens

are all imperfect, without the shell, and are only to be distinguished by the

form and proportions of the volutions.

Geological formation and locality. In Schoharie grit : Schoharie.
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LOXONEMA? SUBATTENUATA (n.s.).

A cast of a species having proportions nearly similar to Murchisonia

maia occurs in the Schoharie grit ; but the shell has tapered somewhat more

rapidly, the volutions are more ascending and less convex, and the form of

the aperture is subovate and narrowed below. The length from base of

aperture to top of the sixth volution is one inch and three-fourths, and the

diameter of the last volution is about five-eighths of an inch.

In this species the volutions are less ascending, and the spire less atte-

nuate than in L. attenuata of the Lower Helderberg group, which in many

respects it resembles.

Geological formation and locality. In Schoharie grit : Schoharie.

LOXONEMA ROBUSTA ( n. s.). i/ jr^y

Shell robust, terebreform. Spire rapidly ascending : length from

the base of aperture to summit of fourth volution, three inches;

above this there have probably been three or four volutions, add-

ing to the length about three-fourths of an inch. Volutions mo-

derately convex above the middle and flattened below, the last

one slightly more ventricose : the diameter of this last is nearly

an inch.

This is a larger and more elongate species than any other of the genus in

the Upper Helderberg rocks. The specimen is a cast, having no surface-

markings ; but from the general character of the fossil, the flattened volu-

tions and close suture-line, I am induced to refer it to the Genus Loxo-

NEMA. A fragment of nearly the same proportions, and occurring in the

same association, has a banded suture, and is clearly distinct.

Geological formation and locality. In Schoharie grit : Schoharie.

-V LOXONEMA DELPHICOLA ( n. s.). ^ |^J

Shell turritiform. Spire somewhat rapidly ascending : volutions

eight or more, flattened upon the sides, the last one slightly ven-

tricose. Aperture ovate, narrowed and attenuated below : colu-

mella thickened and extended below.

Surface marked by strong, not prominent, longitudinal strise, which

are bent slightly back for a short distance below the suture, and

continue in a nearly direct line almost to the base of the volution,

where they bend forward to the suture-line. Suture banded, or

.1
'

,
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the upper edge of the volution overlapping the next preceding

one, and constricted just beneath the margin, which is but faintly

or not at all marked by the longitudinal strise

This species differs from the more common form of Loxonema of the

Hamilton group in the lesser convexity of the volutions, straightness of striae

(which, however, are more abruptly bent on the last volution), and the over-

lapping or banding of the upper margin of the volution at the suture-line.

One specimen examined retains nearly six volutions, and has a length of

one inch and a half; which would have been slightly increased, had the

lower extension of the columella been entire : diameter of last volution

half an inch. A specimen of the ordinary form, possessing six full volutions,

measures one and a quarter inches in length ; the six volutions from the

aperture reaching to the height of the fourth volution in the species under

consideration.

Geological formation and locality. In shales of the Hamilton group :

Delphi, Onondaga county, N.Y.

LOXONEMA HAMILTON.^. ^ f^^
'^^

Loxonema nexilis : Geol. Report 4th District New-York, 1843, p. 201.

Not Loxonema nexilis of Phillips.

Shell elongate, subulate. Volutions convex, about thirteen in the

largest specimens, very gradually increasing in size from the

minute apex, the last one ventricose. Aperture ovate, narrowing

below : columella extended.

Surface marked by longitudinal sharp curving strise, which bend

backwards from the suture and forwards towards the base of the

volution, having the greatest curve near the middle : strise se-

parated by sharply defined grooves, which are a little wider than

the ridges; the strise increasing in distance as the shell grows

older.

A specimen showing thirteen volutions measures one inch and

three-eighths in length, and the diameter of the last volution is half

an inch.

This species is the common form in the Hamilton group, and differs from

the preceding in the more numerous and more convex volutions, as well as

in the more strongly arched striae and more extreme attenuation of the shell.

I have heretofore identified this species with the L. nexilis of Phillips ;

but its form and proportions are intermediate between that and L. sinuosa,

while the striae are curved as in the latter species. The figures of Phillips

represent the striae a little curved backwards at their upper extremities,

with an enlargement just below ; features which our species does not possess
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Geological formation and locality. In shales of the Hamilton group :

at Seneca and Cayuga lakes ; at Eighteen-mile creek, and more commonly

in the shales east of Cayuga lake, at Delphi and other places.

GENUS EUOMPHALUS (Sowerby).

EUOMPHALUS CLYMENIOIDES ( n. s.). ^ Y) ' ^

Shell discoid. Spire depressed below the plane of the outer volu-

tions :' volutions about four or five, lying nearly in the same

plane, slender and very gradually expanding, rounded above and

below, the lower side the most convex, the section transversely

ovate, narrower on the ventral or inner side of the volutions,

the vertical and transverse diameters about as twelve to thirteen.

Aperture transverse, subovate. Surface unknown. Diameter of

shell, in the largest specimens seen, one inch and a half.

This species is known to me in the condition of casts only ; but its form

and proportions furnish marked characters. The casts sometimes show im-

pressions of transverse strise, which are at intervals apparently crowded in

fascicles. The spire is more depressed than in £. planodisciis of the Goniatite

limestone, while in that the section of the volutions is nearly circular.

Geological formation and locality. In the Schoharie grit : Schoharie.

EUOMPHALUS LAXUS ( n. s.). ^ p ^ y
'
/ " 2^

Shell discoid. Volutions about four, nearly in the same plane,

disjoined throughout their entire extent, very gradually and

regularly expanding from the apex : section circular. Aperture

(as far as known) subcircular, scarcely expanded.

Surface marked by crowded transverse striae, which are sometimes

regular and equal, and, on some parts of the shell, more closely

arranged, and all directed a little forwards from the inner side

of the volution.

The greatest diameter of the largest specimen seen is one inch

and five-eighths, and the diameter of the volution at the aperture

is half an inch.

This species differs from any other in this series of strata, in the distinct

separation of the volutions throughout their entire length. The impressions

in stone are strongly marked by the transverse striae, and the casts preserve

fainter impressions of the same markings.

Geological formation and locality. In the Corniferous limestone at

Schoharie, and in the Hamilton group at Eighteen-mile creek and Alden in

Erie county, and in the same formation in Otsego county, N.Y.
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EUOMPHALUS EBOEACENSIS (n.s.).

Shell discoid. Volutions subrotund, the section somewhat pentahe-

dral, the upper side a little flattened, regularly curving on the

inner side, narrowed and flattened on the lower side; the dorsal

side presenting two narrow flattened faces with an obtuse angle

between :• towards the aperture, the inner side becomes straight

and the lower side scarcely flattened.

Surface marked by closely arranged lamellose strise, which are

crowded and fasciculate, giving a somewhat rough exterior.

The entire form and character of this species are not determined ; the

specimen examined being imperfect.

Geological formation and locality. In the shales of the Hamilton group

at Eighteen-mile creek in Erie county, and at York in Livingston co. N.Y.

GENUS BELLEROPHON (Montfort).

BELLEBOPHON CURVILINEATUS (Conrad). /, / ;:
'^-f

Bellerophon curvilineatus : Conrad, Jour. Acad. Nat. ScienceSj Philadelphia, 1842,
Yol.viii, pa. 269, pi. 16, f. 7.

" Discoid : volutions exposed; back sharply carinated; surface with

" oblique arched strise."

This species, cited by Mr. Conrad as occurring in the Onondaga lime-

stone, is more abundant in the Schoharie grit, though in this rock it rarely

preserves the shell. The shell is discoidal ; the volutions four or five, com-

pressed and sharply carinated on the back, each one embracing about half

the width of the preceding one, the last one not more ventricose than the

preceding, and bending almost rectangularly at the umbilical edge. Aper-

ture triangular, acute at the anterior margin, which is deeply sinuate ; the

curvature of the peristome from the umbilical side receding about one quar-

ter of a volution to the dorsal line. The inner margins of all the volutions

are exposed in the cavity of the umbilicus. Surface marked by fine striaa of

growth, which are slightly fasciculate and follow the curvature of the aper-

ture, making a retral curve of about one quarter of a volution. The dorsum

is sharply carinate.

The casts of this species are angular on the back, showing a wide um-

bilicus.

This species has somewhat the form and proportions of the B. duhia of

D'Orbigny ; but the umbilicus is proportionally larger, and the outer

volution less rapidly widening towards the aperture.

Geological formation and locality. In the Onondaga limestone and

Schoharie grit, at Schoharie and the Helderberg mountains.

1861.]
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BELLEROPHON (BUCANIA) PELOPS (n.s.).

Casts of this species occur in the limestone of the Upper Helderherg

group.

The shell has been very rotund : the volutions, which have been three or

four, were exposed in the umbilicus ; the transverse diameter of the volution

is about twice as great as the length or dorso-ventral diameter, rounded on

the back, and abruptly bent into the umbilicus ; the aperture expands la-

terally, and is somewhat reniform, with a sinus on the dorsal side ; the back

is distinctly carinate on the last volution, and the surface has apparently

been marked by transverse striae.

It is impossible to characterize the species^fully from the materials pos-

sessed, but it may be distinguished by its similarity of form to B. expa7isus;

but the dorsal carina on the cast of this one is more sharply marked, the

volutions are less compressed in the dorso-ventral direction, and the um-

bilicus is more abruptly depressed.

Geological formation aiid locality. In the Schoharie grit at Schoharie,

and in the limestones of the Upper Helderberg group at Clarence-hollow,

N.Y.; and Brownville, Ohio.

BELLEROPHON ACUTILIRA ( n. s.).

Shell subglobose; the first volutions discoidal, and the body volu-

tion towards the aperture very ventricose; aperture expanded;

peristome moderately sinuate in the middle in front; spire closely

enrolled.

Surface marked by regular and subequidistant striae, which, bend-

ing forward from the ventral edge of the volution, make a broad

curve on the side, and are abruptly bent backwards, making a

sharp (a -shaped) angle on the dorsal line, which is acute on the

upper part of the last volution, but becoming regularly convex,

with a less abrupt curvature of the striae upon the more expanded

part towards the aperture.

In one specimen of this shell, I find characters corresponding to those

given by Mr. Conrad to B. hrevilineatus. The striae proceeding from the

umbilicus are well marked at first, but become obsolete on the side of the

volution, but are well marked again on the dorsum. This character obtains

only on the last half of the outer volution, and above this the striae are

uniform over the whole surface : the periphery is obtusely angular, but not

acute ; and it does not appear, therefore, that this can be identical with the

species of Conrad. At certain periods in the growth of the shell, the si-

nuosity in the anterior side of the peristome has been very deep and acute

;

but at a later period, the character has become gradually less extreme.
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Geological formation and locality. In the shales of the Hamilton group

at Hamilton in Madison county, N.Y.

BELLEROPHON PATULUS.

Bellerophon patulus : Hall, Geol. Report 4th District New-York, 1843, p. 196, f. 1.

Shell subglobose, ventricose : umbiHcus small ; volutions rounded,

the last one near the aperture abruptly and widely dilated, over-

lapping the volution on the posterior side. The upper part of the

last volution is marked on the back, and partially upon the sides,

by strong, even, arching strise, which are more abruptly bent on

the dorsal line. These strise become obsolete on the middle and

lower sides of the volution and upon the broad expansion towards

the aperture, which is marked only by fine striae of grow^th ; and

these are sometimes a little more crowded, giving an undulating

surface. Anterior margin of the peristome with a broad shallow

sinuosity at the upper side of the last volution : some revolving

strise are observed crossing the others.

Nearly all the specimens examined are more strongly striate on

the back of the volution above the expansion, than the one figured

in the Geological Report of the Fourth District, but in other respects

there is no important difference.

The aperture in the transverse diameter measures a little more

than one inch and five-eighths, and in the longitudinal direction one

inch and a quarter. Another specimen has a diameter of aperture

of nearly two inches.

Geological formation and locality. In the coarse shales of the Hamilton

group in Schoharie county, at Hamilton in Madison county, at New-Berlin

and other places ; and also in the soft calcareous shales of the shore of Lake

Erie at Eighteen-mile creek.

BELLEROPHON RUDIS (n.s.).

Shell extremely ventricose; the first volutions rounded and sub-

globose, with a small umbilicus. The last half of the body-volution

is abruptly expanded, and the peristome spreading almost rec-

tangularly to the axis of the shell. Anterior margin of the peri-

stome slightly sinuous, and spreading on the posterior side over

the preceding volution. The upper part of the last volution is

186L] 8 [Senate No. 116.]
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marked by strong transverse arching ridges wliicli are closely

arranged, but, approaching the aperture, they become irregular,

and more distant from each other : the expanded portion has

two or three strong folds or wrinkles parallel to the margin of

the peristome, which are stronger in front and become obsolete

on each side of the expansion. The sides of the last volution are

marked by longitudinal ridges w^hich reach nearly to the margin

in front, but in some parts are irregular and obscure.

This shell resembles in form the B. patulus, but is more robust, the

transverse stride stronger, and the concentric folds on the expanded portion

of the shell, as well as the longitudinal ridges on the sides, are characters

not possessed by that species. The transverse diameter is about one inch

and three-fourths, and the longitudinal diameter one inch and a half.

The B. patulus and B. rudis, in the broad posterior expansion of the

peristome, which is not joined to the volution, resemble the Phraqmo-
STOMiE, to which genus they may belong. The large size and rotundity of

the volution beyond the aperture, in the absence of positive knowledge of

the interior, has induced me to place them under Bellerophon.

Geological formation and locality. In the coarse shales of the Hamilton

group at Fultonham, Schoharie county, N.Y.

BELLEROPHON LEDA (n.s.).

Shell subglobose, a little flattened upon the dorsum. Body-whorl

ventricose : aperture very wide; peristome abruptly spreading

and broadly sinuate in front, with sometimes a deeper notch in

the middle.

Surface marked by strong longitudinal or revolving striae, Avhich

alternate in size, and are often finer and more numerous on each

side of the dorsal band. Tlie revolving strise are cancellated by

finer transverse stride. On the dorsum there is a narrow band

which is not elevated, or sometimes scarcely raised above the

surface, marked by two or three revolving strise, and upon which

the transverse strise make an abrupt retral curve. In the exfolia-

tion of the shell, and even in the best preserved specimens, the

elevated transverse strise sometimes become obsolete towards the

aperture; and the revolving striae, becoming obsolete also, leave

a border marked only by the striae of growth.

The usual length of the shell, as seen in the calcareous shale, is

about half an inch, with a width of about five-eighths of an inch;
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and a large well-preserved specimen, with expanded aperture,

measures seven-eighths of an inch from the back of the dorsum to

the front of the aperture, and the aperture has a transverse diameter

of one inch and a half.

This species resembles in form and surface-markings the B. deciissatus

of Fleming =-B. elegans and B. clathratiis of D'Orbigny, and B. can'

cellatus of Hall.

This species is well marked, and readily distinguished from any other in

the formation, except the following species [B. lyra), which bears some

resemblance, but is more evenly expanded and with diiFerent surface mark-

ings. The broadly expanded aperture, with nearly smooth borders, is rarely

seen in ordinary specimens. In specimens of this character, however, the

dorsal band is sometimes much elevated near the front.

Geological formation and locality. In the Hamilton group : Lake Erie

shore at Hamburirh, N.Y.

BELLEEOPHON LYRxV ( n. s.).

Shell subglobose; the last half of the body-volution very ventricose

and abruptly spreading towards the aperture, which is extremely

expanded and round-oval in form, a little wider than long. Peri-

stome distinctly sinuate in front.

Surface marked by regular even revolving strise, which are wider

than the spaces between them; or the larger ones appearing to be

composed of two or three smaller ones, with a narrow scarcely

impressed line between. These striee are slightly undulating and

very distinct, to near the aperture, where they terminate in a

narrow smooth border, which is not thickened exteriorly. There

are no distinct transverse strise, though faint lines of growth are

visible under a lens. The dorsum is marked by an elevated carina,

which is crossed by distinct elevated arching and subimbricating

or lamelliform strise or ridges, at the distance of about two or

three in the space of a line.

This species bears some resemblance to B. leda; but the aperture is more

equally and less abruptly expanded, and there are no conspicuous transverse

striae, while the revolving striae are broader, and the dorsal band elevated

into an obtuse carina with distant imbricating striae. Length of aperture

about seven-eighths of an inch, with a transverse diameter of an inch.

Geological formation and locality. In the coarser shales of the Hamil-

ton group at Fultonham, Schoharie county, N.Y.
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BELLEROPHON OTSEGO (n.s.).

Shell subglobose. Body-volution ventricose, somewhat trilobate,

the middle much wider than the lateral lobes, gradually spread-

ing towards the aperture, which is moderately expanded and

somewhat deeply sinuate in front.

Surface marked by regular transverse arching strise, which have a

retral curve upon the dorsum. Dorsum marked by a narrow band,

enclosed between two sharp elevated strise, which are distant

from half a line to a line, varying with the size of the shell.

The lateral lobes are separated from the central or main part of the vo-

lution : this character, with the comparatively wide dorsal band limited by

thin sharp striae, are characteristic features.

Geological formation and locality. In the coarse sandy shale of the

Hamilton group in the south part of Schoharie county, and in Otsego county.

BELLEROPHON THALIA ( n. s.).

Shell ovoid or subspheroidal. Volutions rotund, the last one gra-

dually expanding and becoming ventricose towards the aperture,

which is somewhat orbicular, with a deep sinus at the anterior

margin : umbilicus closed.

Surface with liue even concentric strise. Dorsum, in the cast, marked

by a sulcate carina.

This species occurs as casts of the interior, and retaining portions of the

shell showing a surface-marking similar to B, hilohatus of the Lower Si-

lurian rocks ; and the shell has nearly the same form and proportions, with

the exception of the carinate dorsum.

Geological formation and locality. In the shales of the Hamilton group

at York in Livingston county, and at Pratt's falls in Madison county, N.Y.

GENUS PHRAGMOSTOMA ( Hall).

PHRAGMOSTOMA NATATOR. (c \jl,I^Jlf

Bellerophon expansus ? Geol. Rep. 4tli District New-Tork, 1843, p. 244, f. 3; p. 248.

Is'ot Bellerophon^xpansus of Sowerby.

This species shows a widely expanded aperture, with a deep si-

nuosity in the anterior margin : the sides of the shell are strongly

undulated or wrinkled. The dorsum is marked by an obtuse angular
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carina, upon which the striae are acutely bent backwards and make

a broad curve upon the sides of the volution. The spire is small,

and closely incurved.

The accidental breaking of the apex of a specimen of this species, from

the upper part of the Hamilton group, disclosed an extension of the lip on

the ventral side into the cavity of the shell, forming a septum as in the

typical forms of Phragmostoma.

The shell preserves no evidence of revolving striae, and the specimen from

the Hamilton group presents characters similar to those represented in the

figure cited.

I had originally referred this with doubt to Bellerophon expansus of

SowERBY, but later observations show it to be distinct. It is not improbable

that the species of Sowerby may prove to be a Phragmostoma, and not

a true Bellerophon.

Geological for7nation and locality. In the coarser shales of the Hamilton

group in Chenango county, and in the shale of the Portage group at Oa-

shaqua creek, Genesee county, N.Y.

GENUS CYRTOLITES (Conrad).

CYRTOLITES? MITELLA ( n. s.).

Shell arcuate, subovoid, making altogether about two volutions in

the same plane; the first volution very minute; the body-w^horl

rapidly expanding to the aperture, which is nearly circular with

the peristome scarcely spreading, obtusely but distinctly angular

on the dorsum; apparently not sinuate, or but slightly sinuate

on the peristome.

Surface marked by regular sharply elevated transverse strise, which,

when partially exfoliated, give a lamellose striate surface : these

striae are scarcely bent in passing over the angular dorsum, and

do not appear to be cancellated.

Geological formatio7i and locality. In the shales of the Hamilton group

at Cazenovia, Madison county, N.Y.

CYRTOLITES PILEOLUS (n.s.). <^ / ^ ^
'

^^

Shell obliquely or arcuately subconical. Apex of tbe spire making

a single slender volution and rapidly spreading below, distinctly

angular on the back. Aperture nearly round, a little angular in

front : peristome expanded, without apparent sinus.

1861.]



62 FIFTEENTH REPORT ON THE CABINET OF NAT. HISTORY.

Surface marked by distinct undulated revolving strise, which be-

come less conspicuous towards the aperture : obscure lamellose

striae of growth mark the surface transversely.

In this species the sides of the volution are less convex, and the dorsum

more distinctly angular (or subcarinate) than in the preceding species. The

equal undulating revolving striae constitute a conspicuous difference between

the two. In the casts, faint impressions of the revolving striae are preserved.

Geological formation and locality. In the coarse shales of the Hamilton

group at Hamilton and at Pratt's falls in Madison county, N.Y.

GENUS THECA (Sowerby).

THECA LIGEA (n.s.).

Shell elongate, triangular, compressed, very gradually tapering to

an acute extremity. Length about twice the width, and the dia-

meter from side to side equal to half the width. Margins thin and

sharp; one side flattened or slightly convex, with a depressed line

on each side a little within and parallel to the margin : opposite

side convex, angular in the middle. Section triangular; the peri-

stome on the flattened side produced beyond the opposite, curved

and apparently thickened at the margin.

Surface marked by transverse lines of growth, which have been

arched upon the angular side.

The specimen is a cast in limestone, preserving faint indications of the

transverse striae.

Geological formation and locality. In the Upper Helderberg limestone

at Clarence-hollow, Erie county, N.Y.

GENUS CONULARIA (Miller).

CONULARIA UNDULATA.
Conularia undulata : Conrad, Ann. Rep. Palaeontology of New-York, 1841, p. 57.

" Distinguished from C. quadrisulcata by having the strise more
" crowded and undulated, and by the absence of lines crossing

" the furrow between the strise."

This fossil is not rare in some localities of the Hamilton group. The

longitudinal striae crossing the furrows are obsolete, or nearly so, on the

upper and middle portion of the shell, and sometimes faintly perceptible near

the base.
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This is a large species, frequently reaching the length of six inches. I am

indebted to Ledyard Lincklaen, esquire, of Cazenovia, for a specimen

five and a half inches inches in length, the upper end of which is truncated

by an arching septum ; and at this point, each face has a width of more

than half an inch. Had the shell been extended to an acute point in a line

continuous with the sides, it would have been more than seven inches in

length.

The occurrence of a septum in the upper part of the cavity of Conularia

has been observed in specimens of at least three species from three diflferent

geological positions, and must be regarded either as a normal character of

the shell, or that the apex may have been deciduous as the animal receded

from that part of the shell, and this arrangement was adapted for its pro-

tection.

Geological formation and locality. In the coarse shales of the Hamilton

group at Cazenovia, Hamilton and Schoharie, and in the Marcellus shale

near Bridgewater, Oneida county, N.Y.

CEPHALOPODA.

GENUS CLYMENIA(Munster).

CLYMENIA COMPLANATA.
Clymenia complanata : Hall, Geol. Report of the Fourth District New-Tork, 1843,

p. 244, f. 5; p. 243.

Shell discoid, flattened. Volutions four or five, slightly embracing,

gradually enlarging towards the aperture.

Surface marked by fine regular striae, which are directed a little

forward from the ventral side of the volution, and, when near

the dorso-lateral margin, bend backward into a shallow revolving

groove, from which they make a very abrupt retral curve to the

dorso-lateral angle. Some remains of undulating septa are visible

in two specimens.

This species, described from a compressed specimen in the green shale of

the Portage group at the mouth of Cashaqua creek, has been found in other

places. The characters are pretty uniform as far as can be ascertained from

the specimens, all of which are much compressed, so that the original form

cannot be fully determined. Greatest diameter one inch and three-fourths
;

and the width of the outer volution, when extremely compressed, is nearly

three-fourths of an inch.

Geological formation and locality. In the green shales of Cashaqua

creek in the lower part of the Portage group, and in the upper part of the

Hamilton group at Eighteen-mile creek, Lake Erie.
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CLYMENIA ERATO ( n. s.). 10
I'

I

Shell discoid. Volutions about three, besides the nucleus : centre

depressed below the plane of the outer volution, which is mo-

derately convex on the side, and embraces about one-third the

width of the penultimate volution. Outer volution obtusely angu-

lar on the dorso-lateral margins, with a distinct revolving groove

on the side about one-third the width from the dorsal margin .

this groove, upon the inner volution, is visible within the suture

line.

Surface marked by fine equal strise, which are directed a little

backwards from the ventral side of the volution, are fainter on

the middle of the side, and, turning a little into the groove, are

abruptly bent forward beyond it, and, upon the middle of the

dorsal lobe, make a very sharp curve, turning backwards and

reaching the dorso-lateral angle, which is slightly truncate (and,

in crushed specimens, is marked by a shallow groove). The back

is somewhat liattened : septa undetermined.

This species, in the largest specimens seen, is nearly two inches in dia-

meter ; and the outer volution, when flattened, is five-eighths of an inch

from the ventral to the dorsal side. It differs from C. complanata, in having

a lesser number and more robust volutions, the penultimate one of which is

more embraced within the outer one ; in the form of aperture, and conspi-

cuously in the direction of the surface stri?e.

Geological formation and locality. In a compact calcareous band at the

top of the Hamilton group at Fall brook, Geneseo, and at Paterson's creek,

Moscow, N.Y.

GENUS TROCHOCERAS^ (Barrande, Hall).

TROCHOCERAS DISCOIDEUM ( n. s.).

Shell subdiscoid, making three or four volutions, broadly umbili-

cate on the lower side. Volutions contiguous, slender, gradually

enlarging from the apex : peristome somewhat abruptly expanded

;

* The Gemis Trochoceras was proposed almost simultaneously by M.Barrandb
and myself for fossil species generically similar, and witliout any concert of action, or

of either being aware of the conclusions of the other. The name proposed by me was

printed in the second volume of the Pahneontology of New-York in 1850, although the

volume was not issued till 1852; and it was only after this that I became aware that

M. Barrande had published a Genus Trochoceras.
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aperture round. Septa distant about one-third the diameter of the

tube. Shejl thin or free from nodes or ridges, except towards the

aperture, which appears to be thickened. Greatest diameter of the

shell across the volutions, about two inches : diameter of the

outer volution three-fourths of an inch.

Surface markings undetermined.

This species is more slender in its volutions than the T. clio, with a much

wider umbilicus and a less elevated spire. Although I have seen but a single

specimen, the form and proportions clearly indicate it to be a very distinct

species.

Geological formation arid locality. In the Schoharie grit : Schoharie.

GENUS GYROCERAS (Meyer).

GYROCERAS TRIVOLVIS (Conrad, sp.).

Cyrtoceras trivolvis : Conrad, Ann, Rep. Palssontology of New-York, 1840, p. 206.

" Shell large, rounded, with transverse lines of growth : septa

" numerous."

This species is the most common one known in the Upper Helderberg

limestones. So far as I know, however, it rarely or never reaches three

volutions.

The tube is rounded ; volutions disjoined, gradually enlarging to the

aperture, which is not conspicuously expanded bejond the proportions of

other parts of the shell ; section of the volutions nearly circular, or round-

oval : septa distant about one-sixth of the diameter. A fragment three

inches long, measured along the centre of a longitudinal section, embraces

sixteen chambers, and has a diameter in the middle of one inch and a quar-

ter : the convexity of the septa, from the ventral to the dorsal side, is a

little more than twice the space between the septa. Siphuncle subcentral,

being a little excentric on the dorsal side. The shell is marked by close

lamellose transverse striae, and is raised in transverse ridges which are

distant sometimes the space of one and sometimes of two septa, and usually

directly over this part of the shell : these ridges have a slight retral bend

on the back of the shell, giving a similar sinuosity to the aperture.

In many specimens the shell is not distinctly or decidedly annulate, but

presents transverse undulations which are less conspicuous on the ventral

side.

The C. tricolvis is the most common species in the Upper Helderberg

limestones, and frequently measures six inches across the volutions.

Geological formation and locality. In limestone of the Upper Helder-

berg group in the Helderberg mountains, Schoharie, Oneida and Onondaga

counties.
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GYROCERAS MATHERI ( Conrad, sp.).

Cyrtoceras matheri : Ann. Report on the Palaeontology of New-York, 1840, p. 206.

" Resembles the last, but the transverse ridges are more prominent
" and distant : they meet at an angle on the middle of the back."

This shell makes from one to one and a half volutions. Shell somewhat

rapidly enlarging from the apex. Section nearly circular towards the apex,

and becoming transversely elliptical towards the aperture, so that the two

diameters are about as nine to twelve. Septa distant : where the dorso-

ventral diameter of the shell is one inch, the distance of the septa on the

side of the shell is nearly half an inch ; on the ventral side, three-eighths

of an inch ; and on the dorsal side, five-eighths of an inch.

Surface marked by close lamellose striae, which are abruptly arched back-

wards upon the dorsum, and the shell raised in strong ridges corresponding

to the septa, which are abruptly bent backwards on the dorsal line. The

casts show elevations along the line of the septa, corresponding to the exte-

rior ridges, and the surface between is distinctly depressed. Faint revolving

bands mark the surface of the casts, and each band is composed of several

slender striae. Specimens of the ordinary size measure from four to five

inches across the greatest diameter.

This species differs conspicuously from C. trivolvis in the less circular

form, more rapid enlargement, strong transverse ridges, and more distant

septa.

Geological formation and locality. In the Upper Helderberg limestones

at Schoharie and near Catskill.

GYROCERAS UNDULATUM ( Vanuxem, sp.).

Cyrtoceras undulatus : Yanuxem, Geological Report Third District New-York, 1843,
pp.139 &140, f. 2.

Shell consisting of two or three free volutions, which are gradually

expanded towards the aperture. Volutions scarcely symmetrical;

section somewhat obliquely oval as in Trochoceras, though the

volutions are apparently in the same plane : transverse diameter

of the volution greater than the dorso-ventral diameter. The

septa are distant about one-fourth the ventral diameter.

Surface strongly striate or lamellose, the lamellae arching back-

wards : on the dorsal line, and on the dorso-lateral angles, the

lamellae are sharply bent backwards at every fourth volution,

forming two rows of lamellose nodes or short spine-like processes.

The greatest diameter across the volution is about five and a

half inches.
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This species differs conspicuously from either of the preceding in the

form of the volutions, and particularly in the arching node-like processes

on the dorso-lateral angles.

Geological formation and locality. In the Upper Helderberg limestone:

Oneida and Schoharie counties, and in the Helderberg mountains.

GYROCERAS NEREUS ( n. s.). 7 /^ ^ ^^

Shell subdiscoid, making a little more than one volution. Volutions

rotund, somewhat rapidly increasing in size : section nearly cir-

cular; septa, in the middle of the last volution, distant about

one-fifth of an inch.

Surface marked by fine undulating strise of growth, and, at une-

qual distances of a little less than a line, the shell is produced in

sharply undulating lamellae, which are produced at right angles

to the axis of the shell.

In this external character, the shell differs from the other species in this

formation. In a specimen of medium size, there are eight of these lamelli-

form ridges in the space of an inch ; and in another larger individual there

are seven in the same distance, "while towards the apex there are twelve.

The greatest extent across the volutions is six inches. The Lest specimen is

flattened, so that the proportions cannot be fully determined.

Geological formation and locality. In the Corniferous limestone : at

Auburn, N.Y.

GYROCERAS ERYX(n.s.).

Shell large, making one or two volutions. Volutions very rotund,

gradually expanded to the outer cavity, which appears to be

proportionally a little wider and very deep.

The specimens which I have seen are all imperfect, but could not have

made less than one and a half volutions. One specimen consists of a part

of the septate portion of a small or medium-sized individual, and, makino-

nearly two-thirds of a volution, measures about four and a half inches across

the disc : at the larger end, the dorso-ventral diameter is an inch and a

half; and at the smaller end, nearly an inch. At the smaller end of this

specimen there are eight chambers in the space of an inch ; and at the larger

end, nearly five in the same distance measured upon the side of the volution.

A larger specimen, which appears to be nearly complete at the aperture

and makes the greater part of one volution, measures eight inches from the

outer sides across the disc : this diameter may have been a little increased
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by compression. The dorso-ventral diameter of the mouth is three inches ;

which, allowing for pressure, may have been originally two and a half inches.

After making two-thirds of a volution, the diameter is about one inch and

three-fourths.

There have apparently been no strong surface - markings : impressions

of the exterior show striae of growth, which are crowded and somewhat

wrinkled on the inner margins of the curve.

Geological formation and locality. In limestone of the age of the Upper

Helderberg group : near Milwaukie, Wisconsin.

GYROCERAS CYCLOPS ( n. s.).

Shell large, gradually tapering from the aperture : one or more

volutions; section circular; siphuncle dorsal.

Surface lamellose striate, and at intervals projected in strong fo-

liate expansions, which are plicated towards their periphery.

In a specimen making nearly one volution, and measuring on the

dorsal curve sixteen inches, the dorso-ventral diameter is about

three inches at the mouth, and about one inch at the other ex-

tremity. The greatest diameter, from the exterior sides of the

curve, is about eight inches.

A far as can be ascertained, the siphuncle is dorsal. The septa are obscure,

and have not been clearly observed within less than an inch of each other.

Below the last chamber there are two septa, or a thickened septum, making

a thickness of an eighth of an inch ; and at an interval of a little more than

an inch, another similar feature, and a third at an inch below the second.

The strong lamellose extensions are about an inch asunder where the dia-

meter of the shell is two inches, and these make a retral curve upon the

back of the shell.

In a fragment of this species given to me by Prof. Andrews of Marietta,

Ohio, the foliate expansions extend an inch beyond the plane of the surface

of the shell, are strongly plicated upon the distal half of their width, and

closely marked by concentric lamellose striae. The larger specimen described

is from the Cabinet of the Albany Institute.

Geological formation and locality. In limestone of the Upper Helder-

berg group : Helderberg mountains ; and near Columbus, Ohio.

G^^ROeE^RAS NAIS ( n. s.).
o;|/-^-'b>.

Shell consisting of two or more volutions, which are somewhat

rapidly expanded from the apex towards the aperture. Volutions

subangular in the middle of the sides, rounded on the back, with
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the dorsum a little elevated and sloping abruptly on the umbilical

side.

The umbilical slopes of the volution are marked by strong rounded

transverse strise, which are sometimes bifurcated towards the side

of the shell, and are crossed by a few revolving depressed lines.

The back of the shell is conspicuously marked by flattened re-

volving bands, which are crossed by less conspicuous transverse

strise. The dorsum is marked by a narrow depressed band, on

which the strise make an abrupt retral bend, indicating the si-

nuosity in the margin of the aperture. About halfway from the

dorsal line to the angular sides of the volution, commence low

elevations, which become strong oblique ridges or elongate nodes;

which are limited by the angular margin of the volutions, and

do not pass to the ventral region.

The specimen examined preserves about one and a half volutions,

is imperfect towards the aperture, and the apex is broken ofif : it

has had a diameter of about two inches.

This is a strongly marked species, and readily distinguished from any

other known to me in the upper members of the New-York series.

Geological formation and locality. In the shales of the Chemung group*

Chemung county, N.Y.

aYKOCERAS (CYRTOCERAS?) SPINOSUM.
Phragmoceras spinosum : Conrad, Ann. Rep. Palseontology New-York, 1840, p. 206.

" Shell with two rows of foliated spines."

This species is cited by Mr. Conrad from the Schoharie grit. A fossil

which I suppose to have been the one described by Mr. Conrad, has the

form and aspect of a Cyrtoceras with the smaller extremity broken off

;

and though I have not seen an entire specimen, or one making a full volu-

tion, yet I have little doubt, from the curvature and the proportions of the

parts, that it has more than one volution. The shell gradually enlarges to-

wards the aperture, which is not expanded beyond the general proportions

of the shell below. The section is broadly elliptical ; the greatest diameter,

in the dorso-ventral direction. Measured on the side of the shell, there are

about six chambers in the length of the greatest diameter. Siphuncle sub-

central. Surface with strong lamellose transverse strias, which, on the ventral

side and perhaps on other parts, are raised in undulating low bands or ridges.

There are two rows of lamellose nodes or ''foliated spines" on each side,

formed by the extension of the shell in short retral arches.

Geological formation arid locality. In Schoharie grit : Schoharie and

the Helderberg mountains ; and in the same rock in Ulster county, N.Y.
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GENUS CYRTOCERAS (Goldfuss).

CYRTOCERAS EUGENIUM ( n. s.). f; |)

Ifl,d

Shell elongate : the first five or six inches from the aperture make

a curve of not more than half an inch. A specimen of medium

size measures along the outside of the curve a little more than

seven inches, and it may have been an inch longer when entire.

The transverse diameter is greater than the dorso-ventral diame-

ter; being as six to five at the smaller end, and in the same pro-

portion at an inch below the aperture, namely, one inch and a

half to one inch and a quarter. At the smaller extremity, the

divergence from a straight line along the body of the shell is less

than three inches, and the diameter indicates a curvature of not

more than a quarter of a circle.

A larger specimen, w^here the straight portion of the shell has a

length of six inches, and the smaller extremity (where brolien off)

has a diameter of an inch; the dorso-ventral diameter, at the aper-

ture, is one inch and a quarter, and the transverse diameter is a

little more than one inch and five-eighths : it has the same diameter

at a point two inches beyond the aperture, while the intermediate

space is slightly enlarged. On the outside of the curve, the septa

are distant very nearly one-fourth the dorso-ventral diameter. The

siphuncle is upon the outer side of the curve, and close to the shell.

The surface is marjied by transverse elevated or sublamellose

lines of growth; and at intervals corresponding to the septa, are

strong lamellose ridges, the effects of which are shown upon the

cast in distinct concentric ridges which are bent abruptly down-

wards on the back of the shell : these ridges become less prominent

on approaching the aperture; but the bending of the striae continues

the same, and the margin of the aperture shows a sinuosity of a

quarter of an inch in depth by nearly half an inch in width.

This is a remarkable and well-marked species, and may be known even in

fragments by the form and proportional distance of the arching transverse

ridges, which resemble those of Gyroceras matheri, but are twice as nume-

rous in equal space.

Geological formation and locality. In the Schoharie grit at Schoharie,

and in the Helderberg mountains.
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CYRTOCERAS JASON ( n. s.).

Shell large and strong : outer chamber very deep, uniformly ex-

panding towards the aperture ; section somewhat obtusely hexa-

gonal, the septate portion round.

A fragment of the outer chamber, which shows no evidence of

septa throughout its entire extent, measures nine inches in length

and about three inches in the dorso-ventral diameter; the middle

of the side, for a width of nearly an inch and a half, is flattened or

depressed convex, and limited by very obtuse or rounded angles :

another similar flattened space occupies the ventral slope, and a

narrower one the dorsal slope; the ventrum is likewise flattened.

The surface is strongly lamellose-striate, and, at irregular intervals,

is projected from the sides in lamelliform rings which are deeply

sinuate and thickened upon the obtuse angles : there is apparently

a row of these upon the dorsum; but this cannot be satisfactorily

determined, in consequence of adhering stone. In a length of six

inches, there are thirteen of these lamellose extensions.

A fragment of the septate portion of a specimen, measuring seven

inches in length, is two inches in diameter, and has three chambers

in the space of an inch. The outer chamber, of nine inches in length,

has a deviation from a straight line of one inch; and the septate

fragment of seven inches has a deviation of about three inches.

In surface-characters, this species bears some resemblance to Gyroceras

{Cyrtoceras) spinosum; but in that one the striae between the rows of spini-

form processes are more undulatory, and, on the ventral side, are regularly

undulating, the retral curve being depressed so that the surface is marked

by low revolving bands. In a specimen of that species seven inches long,

and preserving part of the outer chamber, the curve or deviation from a

right line parallel with the outer chamber is five inches and a half.

Geological formation and locality. In the Schoharie grit : Schoharie.

CYRTOCERAS MORSUM ( n. s.). ^ A ^.

A small species in the limestone, with a length of a little more than

two inches, has a diameter of a quarter of an inch at the smaller

imperfect extremity, and a little over half an inch at the larger

extremity : section circular. Surface marked by fine transverse

striae, which are aggregated in gently swelling ridges apparently

corresponding to the septa.

The specimen is too imperfect to be fully characterized.
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Geological formation and locality. In limestone of the Upper Helder*

berg group at Clarence-hollow, Erie county, N.Y.

CYRTOCERAS METULA (n.s.). 9 /• 7

This species is very gradually curving ; the specimen examined

making, in a length of two inches, less than one -eighth of one

volution. The smaller extremity of the fragment has a diameter of

three-eighths of an inch; and the larger extremity, which is at the

commencement of the outer chamber, has a dorso-ventral diameter

of three-fourths of an inch, while the transverse diameter is nearly

an inch. The septa are numerous, and about a line distant from each

other on the middle of the specimen.

This specimen contrasts strongly with the preceding in its proportions,

and may be readily distinguished by its much more rapid expansion towards

the aperture.

Geological formation and locality. In limestone of the Upper Helder-

berg group at Clarence-hollow, associated with the preceding species.

GENUS APLOCERAS ( D'Orbigny).

APLOCERAS (CYRTOCERAS) LIRATUM (n.s.). "^
[. Q

A fragment, clearly appertaining to this genus of D'Orbigny,

has been found in the Goniatite limestone. The specimen preserves

three or four of the septa and a part of the outer chamber : the

section is circular; the septa are distant a little more than an eighth

of an inch. The surface is longitudinally fluted by regular ridges,

as in the typical species of the genus.

Geological formation and locality. In the Goniatite limestone at Man-

lius, Onondaga county, N.Y.

GENUS GOMPHOCERAS (Sowerby).

GOMPHOCERAS BETA ( n. s.). J V ^

A small species, attaining the length of about an inch and a half.

The form is ovoid; the seven or eight chambers before the last

measuring about three-fourths of an inch, and the outer chamber

as much more. The greatest diameter, when not compressed, is

nearly half as great as the length. The septa are thick, and the

siphuncle marginal.

Geological formation and locality. In the Schoharie grit at Schoharie.
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GENUS ORTHOCERAS ( Breyn).

ORTHOCERAS PELOPS ( n. s.).

Shell robust, somewhat rapidly tapering : section circular ; si-

phuncle central.

This species is known to me only in the condition of casts of the

interior. Specimens are rarely found with a length of two feet, but

always imperfect. The outer chamber i^ very long and large. A
fragment of the septate portion seven inches long, the proportions of

which are pretty well preserved, has a diameter of two inches at

the larger and one inch at the smaller extremity. In a specimen

1*75 diameter at the larger end, three chambers measure 1'57 inches;

and in a specimen four inches long, with a diameter of one inch at

the smaller extremity, there are thirteen chambers. In a fragment

where the smaller extremity is less than half an inch, there are

twenty septa in a length of three and a quarter inches.

There are some variations in the proportions between the parts,

and the number of septa in the same space, with an equal diameter.

The siphuncle is small; being scarcely more than three-twentieths

of an inch in diameter, and not more than half this diameter in

some of the smaller specimens.

This is the common and abundant species of the Schoharie grit ; but it is

extremely difficult to find any but fragmentary specimens.

Geological formation and locality. In the Schoharie grit at the Hel-

derberg mountains and Schoharie.

ORTHOCERAS TETRICUM ( n. s.).

In the more calcareous beds of the Schoharie grit, there is a

species of Orthoceras of a more gradually tapering form. The si-

phuncle is comparatively large and a little excentric : the septa,

where the diameter of the shell is an inch and a half, are half an

inch distant, or nine in the length of five inches and a half where

the diameter at the smaller end is one inch. The distance of the

septa is about double those of the preceding species, while it differs

from the 0. longicameratum of the Lower Helderberg group in the

lesser comparative distance of the septa.

Geological formation and locality. In the calcareous part of the Scho-

harie grit : in the Helderberg mountains.
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ORTHOCERAS FOLIATUM ( n.s.). 7 1/

Shell elongate, very gradually tapering : septa comparatively

distant ; sipliuncle unknown.

Surface marked by fine concentric striae, and, at intervals correspon-

ding with the septa, the shell extends in lamelliform expansions

at nearly right angles to the axis, or inclined a little towards the

aperture : these lamelliform expansions are gently curved down-

wards on the back of the shell, and abruptly bent on the dorsal

line, leaving a sinuosity in the margin of the aperture.

A specimen, of which the shell only is preserved in the stone,

measures more than seven and a half inches ; and in this space are

twenty-two projecting ridges, some of which extend more than a

quarter of an inch beyond the body of the shell : in the middle

there are about three of these ridges, or a little less, in the space

of an inch; but at the larger extremity, or towards the aperture,

they are more crowded, giving five in the space of an inch. In an-

other specimen, three spaces occupy an inch and a quarter; and in

a cast of the interior, they present about the same proportions.

This species is not uncommon in fragments or impressions of the exterior

;

and the similarity of these impressions to those of Cyrtoceras eugenium

suggests a relation between the two, but in this one the strong annulations

continue almost to the aperture, while in that species they do not. If this

be a Cyrtoceras, it bears nevertheless an undeviating straight line for at

least eight inches.

Geological formation and locality. In the Schoharie grit : Helderberg

mountains, and Schoharie.

d cORTHOCEEAS BACULUM ( n. s.). ^ L

Shell cylindrical, scarcely tapering : outer chamber very long;

septa somewhat deeply concave, distant more than one-third the

diameter of the shell. Sipliuncle excentric. Surface unknown.

This species is remarkable for its slender cylindrical form. A
specimen five ajid a half inches long, and preserving more than

three inches of the outer chamber, is scarcely appreciably diminished

towards the apex, the greatest actual diameter being in the middle

of the length. Another fragment of nearly four inches in length,

of which an inch and a half pertains to the outer chamber, shows

scarcely a diminution in the diameter. The first of these specimens

has a diameter of five-eighths of an inch, and the second, of half
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an inch. A still larger fragment has a diameter of seven-eighths of

an inch.

This species is readily distinguished from any other known to me in the

whole series, by its slender and almost cylindrical form.

Geological forviation and locality. In the Schoharie grit at Schoharie.

ORTHOCERAS THOAS ( n. s.). '/ [''j • ^/ -

Shell cylindrical, very gradually tapering towards the apex : outer

chamber deep; septa very concave, the concavity exceeding the

distance between them. Siphuncle small, central.

Surface annulated by strong direct ridges just above ( or on the

apicial side) of each septum ; longitudinally striated by coarse

rounded strise, which are distant from each other nearly twice

their width : these striae are usually rigid, but sometimes undu-

lated.

Nearly all the specimens are a little flattened from compression,

the greatest diameter being in the direction of the laminae of the

rock. A specimen one inch in diameter between the annulations

measures about one-eighth of an inch more across the annulations.

The distance of the annulations is not always uniform : in two

specimens of nearly the same size, one has nine annulations in the

space where the other has eight. In a specimen of an inch in dia-

meter, the siphuncle measures a little over three-twentieths of an

inch.

The ridges or annulations are direct, and, in this character, differs from

the Niagara species, while the longitudinal striae constitute another distinc-

tive feature. This fossil is less tapering than the annulated species in the

Hamilton group.

Geological formation and locality. In the Schoharie grit : at Schoharie

and the Helderberg mountains.

ORTHOCERAS HYAS ( n. 8.). y' A "'

A fragment in the same association as the preceding has a slight-

ly smaller central siphuncle and less concave and more closely

arranged septa, there being four in the space occupied by three in

the former. The annulations are a little more abruptly elevated than

in 0. thoasj and are direct across the middle of the chamber, or

equidistant between the septa.
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I have been unable to discover strise of any kind, but the angular

annulations between the septa are characteristic. The largest dia-

meter of this specimen is one inch, and this length includes six

annulations.

Geological formation and locality. In the Scholiarie grit at Schoharie.

ORTHOCERAS MULTICINCTUM ( n. s.). /)( • ^ ^

Shell cylindrical, very gradually enlarging from the apex : septa

numerous; siphuncle small, central.

Surface annulated by numerous narrow ridges, the spaces between

which are equal to once and a half or twice the diameter of the

annulations : remains of longitudinal striae are preserved on a

part of the surface.

A specimen somewhat compressed, but which has had a diameter

of about three-fourths of an inch, has thirteen annulations in the

length of an inch; and at an inch nearer the apex, has fifteen an-

nulations in the length of an inch. In the same specimen, however,

the length of an inch from the aperture embraces only eight annu-

lations. In a specimen measuring three-eighths of an inch in dia-

meter, there are fifteen annulations in the length of half an inch.

From this great variation in the distance of the annulations, it might

appear that this form is only a variety of O. thoas; but in numerous speci-

mens of that species, having a diameter only one quarter greater than the

largest individual of this species, the annulations show only the variation

noted in the description, and I am therefore induced to regard them as

distinct species.

Geological formation aiid locality. In the Schoharie grit : Schoharie.

/

ORTHOCERAS PROFUNDUM ( U.S.). 7^, ?

Shell cylindrical, gradually tapering from the aperture : outer

chamber very deep ; siphuncle apparently a little excentric.

Surface longitudinally marked by sharp ridges, which, in specimens

of one inch to one inch and a half in diameter, are distant about

one-tenth of an inch, and annulated by sharp, rather distant

strise, giving to the longitudinal ridges an undulated or crenulate

aspect. The spaces between the transverse strise are about one

quarter as great as between the longitudinal strise, but often show

finer strise of growth, and sometimes the sharper annulating strise

are not conspicuous.
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This species differs in surface-marking from O. imhricatum of the Nia-

gara group, in the absence of intermediate finer longitudinal striae ; and

from O. virgatum, in the more regular distribution of the longitudinal and

stronger annulating striae.

In two individuals of an inch and a half diameter, the portion of the

outer chamber preserved is nearly six inches in depth.

Geological formation and locality. In limestone of the Upper Helder-

berg group : Williamsville, N.Y.

ORTHOCERAS SUBULATUM.
Orthoceras suhulatum -. Hall, Geol. Rep. 4th District New-York, 1843, p. 180. f. 1

This species, characteristic of the Marcellus shale, occurs in

numerous localities, but usually in the form of casts. A single spe-

cimens from that rock, having the same proportions and flattened

at the larger extremity, is finely cancellated by longitudinal un-

dulating and transverse striae, which, at their junction, produce a

granulose or papillose surface. The transverse strise are more crowded

at regular intervals, and the surface is elevated in low ridges : this

feature is slightly perceptible in the casts.

Geological formation and locality. In the Marcellus shale : Bloomfield

;

Avon ; Schoharie, and elsewhere.

ORTHOCERAS CONSTRICTUM.
Orthoceras constrictum : Vanuxem, Geol. Report Third District of New-Tork, 1842,

p. 152, f. 1.

This species is common in the coarser shales of the Hamilton group, east

of Cayuga lake. The specimens are not often larger than the one figured by

Mr. Vanuxem. The constriction occurs usually at a point one inch to one

and a half inches below the last septum : this feature is sometimes as ab-

rupt as represented in the figure cited.

The siphuncle is small, central or very nearly so ; the septa comparative-

ly close, and very convex. There are apparently no surface-markings, except

fine transverse striae.

A fragment where the diameter at the smaller end is a little less than

half an inch, has ten chambers in the length of an inch ; and another, of

larger diameter, has nine chambers in the same length.

This species has a wide range. Specimens which do not difi'er in specific

character from those in New-York, occur in Maryland.

Geological formation and locality. In the coarser shales of the Hamil-

ton group : at Cazenovia, Hamilton, and elsewhere in New-York ; and at

Cumberland, Maryland.
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ORTHOCERAS EXILE ( n. s.).
^J

'
^^

Shell elongate, cylindrical, very gradually tapering, broadly and

gently constricted near the aperture, and swelling between that

point and the commencement of the septa : aperture a little

expanded ; septa distant, somewhat less than one-third the dia-

meter, very convex. Siphuncle small, a little excentric.

Surface transversely striate.

This fossil is often mistaken for the O. constrictum; but if we are to

take the figure of Mr. Vanuxem, with the abrupt constriction and closely

arranged septa, that name is applicable to the preceding species. In the

present one the constriction is always gentle, and often extends over the

space of three-fourths of an inch ; the septa are much more distant, and the

siphuncle larger and always excentric.

A specimen of this species, measuring nearly six inches long, has a length

of the outer chamber of two inches, and a diameter, when not compressed,

of about half an inch. In the first inch from the outer.chamber, the septate

portion has six chambers (not counting the narrow space next the outer

cavity) ; the second inch has seven chambers, and the third has nine. A
specimen from Cumberland (Maryland), Vrith essentially the same charac-

ters, has five chambers in the length of an inch where the diameter is five-

eighths of an inch. In numerous specimens of about the same proportions

and character, the siphuncle is excentric.

Geological formation and locality. In the coarser shales of the Hamil-

ton group at Cazenovia (New-York), and near Cumberland (Maryland).

ORTHOCERAS CROTALUM ( n. s.). ? /. /, 1^

Shell cylindrical, somewhat rapidly attenuate : septa numerous,

moderately convex. Siphuncle central or subcentral.

Surface marked by strong annulations, which are a little undula-

ting or bent backwards on one side, so as not to correspond with

the line of the septa ; these are crossed by fine even longitudinal

striae, wiiich are sometimes slightly undulated in passing over the

annulations.

A specimen of a little more than half an inch in diameter, has seven or

eight septa in the length of an inch. The annulations cross the shell in such

a manner that nearly one half the circumference is upon one division or

chamber, and a little more than half the circumference on the next lower

one, and sometimes slightly affecting the next one below this. One, two, or

three narrow chambers occur at the beginning of the septate portion, or

[ September,



CONTRIBUTIONS TO PALAEONTOLOGY. 79

adjacent to the outer chamber. A fragment two inches long and nearly

three-fourths of an inch in diameter at the larger end, and less than half

an inch at the smaller end, has somewhat more than eight annulations.

Geological formation and locality. In the soft shales of the Hamilton

group : on the shore of Seneca lake, and at Ludlowville on Cayuga lake

;

and in the coarser shales at Cazenovia, Hamilton, and other places in New-

York.

ORTHOCERAS NUNTIUM ( n. s.). ^/- ^^ > Y

Shell somewhat slender, very gradually tapering from the outer

chamber : septa convex, the convexity nearly equal to twice the

distance between the septa; siphuncle small, central.

Surface annulated by about one annulation to each septum; and

the fine thread-like longitudinal strise are crossed by fainter

transverse striae, which are more conspicuous near the aperture,

but often scarcely visible on well-preserved specimens.

A specimen a little less than half an inch in diameter at the larger

end, has sixteen annulations in the length of an inch and a half. Two other

specimens, of about half an inch in diameter, have nine or ten annulations

in the length of an inch. A specimen a quarter of an inch in diameter at

the smaller end, has over thirteen annulations in the length of an inch. The

annulations are slightly oblique to the axis ; but in a well-marked specimen,

are limited to a single division, being on one side at the upper margin, and

on the opposite side at the lower margin of the chamber, making the obli-

quity equal the distance between two septa.

This species is less rapidly attenuate than the preceding ; the annulations

sharper, and twice as numerous on specimens of the same size. The nume-

rous annulations, and their relations to the septa, are distinctive characters.

The shell tapers less rapidly than 0. crotalum.

This and the preceding species bear a very close relation to O. ibex (So-

werby), or 0. ibex and O. articulatum as united ; but I am unable to

identify them satisfactorily.

Geological formation and locality. In the soft shales of the Hamilton

group : on the shores of Seneca lake
; and in the coarser shales east of

Cayuga lake. «
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ORTHOCEKAS PERELEGANS?

Compare Orthoceras perelegans : Salter, Memoirs of the Geol. Survey of Great
Britain, Vol. ii, part i, pag. 354, pi. 13, f. 2, 3, 4.

Shell cylindrical, gradually tapering : sipliuncle central.

Surface undulated by rounded, subundulating or slightly oblique

ridges, and marked by fine strise of growth which are essentially

parallel to the annulations; without longitudinal strise.

I have seen but a single fragment of this species, from the Hamilton

group : it differs conspicuously from the preceding species, in the absence

of longitudinal striae, and usually in the more numerous annulations in the

same space. Without more specimens, I have not the means of finding any

specific difference between this and the species of Mr. Salter.

Geological formation and locality. In the coarse shales of the Hamilton

group : near Hamilton, Madison county, N.Y

ORTHOCERAS ^GEA(n.s.).

Shell cylindrical, gradually tapering : septa distant, very convex;

siphuncle central?

Surface undulated by broad undefined annulations, crossed by

prominent longitudinal rounded strise, which are distant from

each other, with a fainter one between. Transverse strise obscure

in the specimen examined.

This species differs from O. profundum of the Upper Helderberg lime-

stone, in its surface-markings, in the rounded character of the longitudinal

strise, and in the presence of the intermediate finer strise : the broad un-

defined annulations are also a marked feature, though this may not be

constant in all parts of the shell.

Geological formation and locality. In the calcareous beds of the Ha-

milton group in Madison county, N.Y.
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SUPPLEMENTARY NOTE

TO PAGES 95 AND 96 OF THE THIRTEENTH ANNUAL REPORT OF THE
REGENTS ON THE STATE CABINET.

During the studies and comparisons of the fossils described in the pre-

ceding pages, I have discovered among my collections from Licking county

(Ohio) a specimen of the Goniatites hyas^ which I have described from

Rockford ( Indiana). This specimen is from the yellow sandstones and olive

shale and sandstone group known as the Waverly sandstone series of Ohio,

and which is the equivalent or continuation of the Portage and Chemung

groups of New-York. From the usually limited vertical range of Gonia-

tites in our strata, the occurrence of this fossil in such a position induces

me to conclude that the position assigned to the Goniatite beds of Rockford

may be erroneous, and that the true position is higher in the series, or more

nearly in a parallel wifli the Chemung group ; for I can hardly suppose that

a species of Goniatite common in beds of the age of the Hamilton group

would range so high as the Chemung group.

The similarity of one or two of these Goniatites with Carboniferous forms

of Europe renders the question regarding the position of the Goniatite beds

of Rockford a matter of much interest ; and during the Geological Survey
of Iowa, I directed Mr. Worthen, then connected with that survey, to

make a section across the country, taking the locality of these beds in his

way, with a view of determining their true position. He however failed to

obtain an actual section from exposures of the strata at the locality ; but

his observations elsewhere, in connexion with those made by myself, com-
pelled me to the conclusion that the Rockford beds w^ere below the sand-

stones, which, in the Ohio and farther west, were regarded as the continua-

tion of the Chemung group.

I am satisfied, from my own observations in other localities, that the

Goniatite beds of Rockford are associated with, or lie directly above the

Black slate ; and that this Black slate, on the Ohio river, apparently suc-

ceeds in direct sequence the limestone which is clearly a continuation of the

Upper Helderberg limestone of New-York. As the Hamilton group has not

been recognized in the south part of Ohio or Indiana, so far as I know, there

may yet be room for doubt as to whether this group thins out beneath the

black shale or above it ; or, in other words, whether the Black shale of

Southern Ohio and Indiana, and of Kentucky and Tennessee, may be the

continuation of the Marcellus shale or the Genesee slate of New-York. For,

as I have said elsewhere*, this rock, "from position, seems to be the equi-

valent of the Marcellus shale of New-York, and is the only representative

of that rock, the Hamilton group, and the Genesee slate ; for we pass di-

rectly from this to the green shales or slaty sandstones of the Portage group
or Waverly sandstones of Ohio."

The discovery of this Goniatite in the latter series of Ohio suggests

anew the question regarding the age of the black slate near the Falls of the

Ohio.

* Transactions of the Am. Assoc, of Geologists and Naturalists, 1841 & 1842, p. 280.
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PREIiIIfII]\ARY IVOTICE
OF THE

TRILOBITES AND OTHER CRUSTACEA OF THE UPPER '

HELDERBERG, HAMILTON AND CHEMUNG GROUPS.

[Published September 1861.]

The Trilobites were among the fossils which early attracted the

attention of American and other naturalists; and specimens had

been sent by Prof. Bucatel of Maryland and Dr. Hosack of New-

York to Prof. Brongniart at Paris, and were in his hands when he

published his " Histoire JVaturelle des Crustaces fossiles.^^ Among
those who have described trilobites from the rocks of the United

States, and particularly from New-York, or species known in this

State, are Mr. Stokes, Dr. Bigsby, Dr. De Kay, Dr. Jacob Green*,

and Prof A. Eaton. During the Geological Survey of this State,

Mr. Conrad described several species in his annual reports upon

the palaeontology; and others have been published in the first,

second and third volumes of the Palaeontology of New-York, em-

bracing those known in the Lower and Upper Silurian strata. The

following species are all that are at present known to me in the

higher groups, or the rocks corresponding to the Devonian System

of Europe.

TRILOBITES.

GENUS CALYMENE (Brongniart).

CALYMENE PLATYS (Green).

Calymene platys : Green, Monograph, p. 32.

This species was described by Dr. Green from a cast taken in a natural

mould left by the fossil in the rock, which is its more common mode of

occurrence. Since that time, two or three specimens of the fossil, retaining

portions of the crust, have been found at Schoharie by Mr. Gebhard, and

are now in the State Cabinet.

The form is similar to C. hlumenbachii; but certain differences, and

particularly the form of the hypostoma, distinguish it from that species.

Geological formation and locality. In the Schoharie grit : in the Hel-

derberg mountains, and at Schoharie.

• Monograph of the Trilobites of Korth America, with colored models of the species

Sj Jacob Gseen, M.D. etc. 1822.
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GENUS DALMANIA (Emmrich).

DALMANIA ANCIIIOPS ( Green, sp.).

Calymene : Cited with doubt by Brongniart as C. macrophihalma (Crus. fos. p. 16).

Calyme:ie anchiops : Green, Monogiapb, p. 35.

jlsaphiis laticostatus : Greex. Ibid. p. 49.

Phacops qnchiops : Hall, in Foster & "\V liitney's Report of Lake Superior, p. 124*.

Tills species, in the condition of fragments and casts, is not unfrequent

in the Schoharie grit of New-York. The original specimen is a partial cast

of the interior of the crust : the crust is removed from the greater part of

the head and mainly from the axis, presenting but a narrow border on the

lower margin, ani no portion of the surface is entire. The axis is a little

more than half as wide as the lateral lobes : in the caudal portion, it has

about thirteen rings ; and the lateral lobes have nine ribs, the last one

parallel to the axis. The frontal lobe of the glabella is wide across the

middle, somewhat narrowed and almost pointed anteriorly, and abruptly

contracted in front of the eyes.

In the specimens, which are all casts, the anterior and middle lobes appear

as a single prominence, and the posterior lobe is very obscure. Sharp inden-

tations mark the longitudinal furrow. The border of the head is prolonged

posteriorly into spines ; and, although not positively determinable in the

specimens before me, it seems probable that the anterior border has been

produced, either as an acute extension, or as a distinct process in front,

while the centre of the occipital ring is produced into a short spine. These

characters, however, are not visible in the original specimen.

In a small entire caudal shield there is a posterior spine of full one quar-

ter of an inch : the rings of the axis, and the lateral ribs in this one are

tuberculated. The caudal shield of the original fossil measures about one

inch and three-fourths across the anterior margin, with a length of about one

inch. In an impression in the stone, and still retaining part of the crust, and

a little larger than the original specimen, the length of the caudal spine is

five-eighths of an inch. Casts of the caudal shield, measuring from two and

a half to three inches, are not uncommon in the Schoharie grit ; and it is

one of these, which is the typical specimen of Green's Asayhus laticostatvs.

The plaster cast of A. laticostatvs^ referred to in Green's Monograph,

measures a little more than three inches in diameter, and is nearly two

inches and a quarter in length.

Geological formation and locality. In the Schoharie grit at Schoharie,

and in the Helderberg mountains.

* At the time of writing for that Report, I had not seen the generic description of

Dalmania : these forms have been previously united under Phacops.

r
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DALMANIA ANCHIOPS, var. ARMATA.

Among the specimens in the State Collection from Schoharie, there is a

portion of the head of a Trilobite resembling the Dalmaiiia anchiops. The

diameter across the base has been fully three inches : the occipital ring

bears a strong rounded spine, which has been an inch and a quarter long

;

and the transverse diameter, at its junction with the annulation, is half an

inch.

In a well-marked head of D. anchiops, more than two inches in diameter,

the occipital spine is less than a quarter of an inch.

For the present, I propose to indicate the form with the strong spine as

a variety, D. armata.

Geological formation and locality. In the Schoharie grit : Schoharie.

DALMANIA SELENURUS.

Asaplius selenurus : Eaton, Geol. Textbook, 1832,

Calymene? odontocephala : Green, Supp. to Monograph, etc. p. 9.

Odontocephalus selenurus : Conrad, Aun. Rep. Falseontology N.York, 1840, p. 204.

— —
: Vanuxem, Geol. Report Third District New-Y'ork, 1842,

pp. 139 & 140, f. 1.

— —
; Hall, Geol. Rep. Fourth District New-York, 1843.

jyalmania selenurus : Hall, Corrected List of Fossils, Twelfth Annual Report of
Regents on the State Cabinet, p. 88.

This species, originally described by Prof. Eaton from a specimen of the

caudal shield, is regarded as a characteristic species of the Corniferous lime-

stone of the Helderberg mountains. The caudal extremity is produced into

two short spines, leaving the posterior margin crescentiform, whence its name.

At the time of t"he original description of the species, the head had not been

determined. Dr. Green, however, obtained a separate head, which he de-

scribed under the name of Calymene odontocephala. Subsequently, in 1840,

Mr. Conrad saw an entire specimen from Auburn, showing that the head

and tail, which had been referred to different genera and species, were in

reality parts of the same trilobite. Since that period, several entire specimens

have been obtained, and the species is supposed to be well known.

In the examination of the specimens usually referred to D. selenurus^ I

find some characters incompatible with a single species.

The original description was founded on specimens of the caudal shield

obtained in the Helderberg mountains and at Schoharie ; and in examining

authentic specimens, I find the anterior border of individuals from these

localities to be margined by ten toothlike processes forming a fimbriated or

denticulated edge, from which the name Odontocephalus was suggested.

These apparent denticulations are produced by oval indentations or per-

forations through a wide frontal border ; and though they appear separated,
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they may perhaps sometimes be united at their outer extremities. In the

Helderberg species these processes are strong, and much expanded at the

outer extremities, and the posterior angle of the border but little produced.

The frontal lobe of the glabella is broad and strong, having a transverse

diameter of about once and a half the length. The eyes are very prominent,

of medium size, with six and sometimes seven lenses in the vertical line and

ten oV eleven in the diagonal line. The caudal shield in well-preserved in-

dividuals shows ten or eleven rings, and sometimes a faint indication of

another : the lateral lobes show ten ribs terminating in a wide border,

which is marked by the furrows turning abruptly backwards at the end of

the ribs. The last rib is short, and directed obliquely outwards from a little

above the base of the axis, dying out in the wide posterior border, which is

truncated or slightly concave in the centre, and the lateral angles produced

into rounded spines sometimes a quarter of an inch in length.

This species is sometimes four inches or more long, and somewhat more

than two inches wide. In a specimen four inches in length, the caudal shield,

including the spine, is one inch and a quarter long, and one inch and three

quarters at the anterior margin : the axis of the same specimen is three-

fourths of an inch in its widest part, and the width of the glabella at its

base is half an inch.

Geological formation and locality. In the Corniferous limestone of the

Upper Helderberg group in the Helderberg mountains ; at Schoharie, and

Auburn, N.Y.

DALMANIA .^GERIA ( n. s.).

^j SftBiA-semielliptical : whole length nearly twice the width; the

length from the occipital ring to the anterior margin, a little

greater than half the width; the border, at the posterior angles,

produced into elongate slender spine-like processes, and anterior-

ly it is fringed by eleven processes, a central one and five on each

side. Frontal lobe of the glabella subrhomboidal, a little extended

in the middle in front, the lateral extension being scarcely as far

as a vertical line drawn through the middle of the eye. The first

and second lateral lobes are nearly equal, the last one smaller :

the occipital furrow is strongly marked. The axis is about half

as wide as the lateral lobes, and moderately prominent. The la-

teral lobes are flat for about half their width, and bend abruptly

downwards at the sides.

The caudal shield is nearly as long as the head; the axis marked

by twelve or thirteen rings, and thirteen or fourteen are visible

in the cast; the lateral lobes have eleven distinct ribs, and one
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or two indistinct ones which are parallel to the axis. The t.

beyond the axis is flattened and spreading, concave on thu

posterior margin, and the angles slightly produced in flattened

spiniform processes. Surface granulose.

This species differs from the D. selenurus, in the form and proportions of

the head ; the prolongation of the posterior angles of the border of the

buckler, which reaches sometimes to the fifth articulation of the body ; the

greater extension of the fringed border, and the more pointed form in front.

The fringe-like appendages are more in number, and are separated by nar-

rower spaces : in the caudal shield, there are a larger number of rings on

the axis ; but the most distinctive features of this part of the crust are

the direction of the ribs in the lateral lobes, and the wide concave posterior

margin with scared}^ extended spines.

In one nearly entire specimen; in two separated heads; and several caudal

shields, the above described characters are constant ; and these specimens,

with a single exception, are all from the western part of the State.

Geological formation and locality. In the limestone of the Upper Hel-

derberg group : at Williamsville and Clarence-hollow, and at Chittenango,

New-York.

DALMANIA CORONATA ( n. s.). ^^^tvt-v^u --rw^

Entire body subelliptical : length and width nearly as two to three,

moderately convex; the apex rounded and lising gently above the

lateral lobes, which are flattened for more than half their wudth.

Head lunate, the length less than half its width. The posterior

angles of the border not produced : anterior border ornamented

with nine short tooth-like processes; a central one, and four on

each side. Frontal lobe of the glabella short and wide : anterior

and middle lobes nearly equal, the dividing furrow marked only

at the side of the axis
;

posterior lobe short and well defined

towards the axis; occipital furrow narrow; occipital ring wide

and strong. Eyes small, prominent, with about five lenses in the

vertical rows.

The axis of the thorax is but little narrower than the lateral

lobes; the annulations somewhat flattened, and spreading towards

the extremities. The lateral lobes are flattened or a little concave

towards the axis, and, in their natural position, are bent abruptly

from the middle towards the exterior margins. The pygidium is

somewhat semicircular, emarginate, and a little concave behind :

the width, in a somewhat flattened specimen, is a little more than
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twice the length. Eight distinct rings mark the axis, with two or

three indistinct ones below : the posterior extremity is rounded and

obtuse, and separated from the expanded border by a marked groove.

The lateral lobes are marked by ten ribs, which terminate in a

moderately wide border. The grooves between the ribs are rounded,

well defined, and wider at their abrupt termination on the border.

The posterior border is obtusely angular on the margin in the direc-

tion of the rib next to the last on each side, and a little concave on

the exterior between these points, and appearing as if bent upwards,

having a slightly arching contour when viewed in profile from

behind.

This species resembles the D. selenurus and D. CBgeria; but the head is

less extended in front, the denticulations are shorter, and apparently but

nine in number ; and the caudal extremity is broadly emarginate or slightly

concave, but has no spiniform processes. There are other minor distinctions,

which will be shown in final illustrations.

Geological formation and locality. In the Hamilton group : near Ske-

neateles lake, N.Y.

BALMANIA MACROPS (n.s.).

Head short, lunate : frontal lobe of glabella very wide, nearly

twice as wide as long; anterior and middle lobes nearly equal;

posterior lobe small; occipital ring large. Eyes proportionally

very large; the elevation of the one measured being -^^^ of an

inch, the longitudinal diameter at base -^-^^^ and at summit ^^-^.

There are sixteen or more lenses in a vertical line ; thirty-four

ranges can be counted, and there are apparently one or two more :

the lenses are prominent, and their area not limited by elevated

lines.

The only specimen positively determined to belong to this species, is an

imperfect head : this is distinguished from D. selenurus and D. cBgeria by

the broader frontal lobe of the glabella, and proportionally much larger

eye ; it differs from D. adspectans in the broader base and less elevation of

the eye, and the larger and more prominent lenses.

Geological formation arid locality. In limestone of the Upper Helder-

berg group : Schoharie.
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DALMANIA ADSPECTANS.
Aaaphus adspectans : Conrad, Annual Eei)ort Pala3ontology of New-York, 1841,

pa. 49, pl.l, f. 9.

Description. " A small portion of the buckler and one eye only is

'' visible; but the eye is of an extraordinary height, the margins

" parallel, and the lenses arranged in parallel longitudinal lines,

" small and very numerous."

The eye of this trilobite is remarkably elevated and subcylindrical, mea-

suring i^fg- of an inch in height, -^^^ in diameter at the base, and ^jP^ at

the summit. Lenses very small, depressed, and surrounded by an elevated

line enclosing a hexagonal area. There are twenty-two lenses in a vertical

line from base to top, and as many as thirty rows can be counted in one

specimen : in another specimen the eye is a little smaller, and has twenty

or twenty-one ranges of lenses in a vertical line. The portion of cheek re-

maining is strongly tuberculated.

Geological formation and locality. In the limestone of the Upper Hel-

derberg group : Schoharie and the Helderberg mountains.

DALMANIA MYRMEGOPHORUS ( Green, sp.).

Asaphus myrmecophorus : Green, in Anier. Jour. Sci. and Arts; and Supplement to
Monograph of Trilobites, p. 16.

The specimen from which Professor Green described this species was a

fragment of the pygidium, preserving "thirteen costal arches and fourteen

joints of the middle lobe." So far as I am aware, no entire specimen has

ever been found ; and all the fragments yet positively identified with this

species consist of parts, or nearly entire specimens of the pygidium. In one

specimen about three inches in length, twenty-four annulations can be

counted in the axis, and probably there were one or two more ; and in the

same specimen, twenty ribs may be counted in the lateral lobes. At the

anterior extremity, the axis is a little more than one-third as wide as the

lateral lobe. In one specimen, the width of the axis at the anterior border of

the pygidium is one inch and a quarter in diameter, and the lateral lobe is

more than three inches wide : when entire, the specimen must have been

nearly eight inches wide.

The contour of the pygidium is moderately convex, the axis rising but

little above the convexity of the lateral lobes : these are concave towards

the axis ; but within a distance of half the width of the axis from the

dorsal furrow they acquire their greatest convexity ( which is increased

by a row of nodes), and slope with a gradual curve to near the margin,

when they become a little concave from the slight bending upwards of the

margin. The rings of the axis are strong, convex, and marked each by three

spines. The ribs are simple, gradually expanding towards the margin, and
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marked by an interrupted row of nodes, and sometimes by two unequal rows

of nodes : in the perfect crust, these nodes may have been produced into

spines. The border is narrowly thickened, sinuate on the margin, and, at the

extremities of the ribs, is produced into long slender curving spines. Margin

of the caudal extremity concave.

From the dimensions of the pygidium, this species has been by far the

largest trilobite in the higher rocks of our system.

Geological formation and locality. In the limestone of the Upper Hel-

derberg group : in the Helderberg mountains ; Schoharie ; and in Genesee

county, N.Y.

DALMANIA HELENA (n.s.)

Pygidium large, subtriangular, depressed -convex, the axis little

elevated, the posterior extremity bending upwards, and the

border concave or emarginate : the axis tapers gradually; its

width at the anterior end is equal to half the width of the la-

teral lobes, marked by twenty-one or twenty-two annulations

(some of the posterior ones being perceptible in the cast). Lateral

lobes marked by eighteen or nineteen ribs, which terminate in a

narrow, thickened, somewhat undulating border.

Surface granuloses the ribs marked by two rows of nodes or short

spines.

The description of this species was prepared for the press before I had

had an opportunity of seeing anything more than fragments of the D. myt'

Tnecophorus, and the similarity between the two is very marked ; but unless

that one is subject to extreme variations, this is a distinct species. The

length and width of the pygidium are about as two to three, while in D.

myrmecophorus the width is twice the length : the width of the axis in that

species is a little more than one-third the width of the lateral lobe ; and in

this one, the axis measures half the width of the lateral lobe.

Geological formation arid locality. In limestone of the Upper Helder-

berg group : near Columbus (Ohio), and in New-York.

DALMANIA CALYPSO ( n. s.)
'^

Pygidium paraboloid, very convex, the axis sharply angular : an-

nulations about fifteen or sixteen (the posterior ones visible in

the cast), surmounted by a row of short spines. Lateral lobes

marked by twelve or thirteen gently curving narrow ribs, which

terminate in a well defined border of moderate width. Length

of specimen one inch : width across the anterior margin, nearly

one inch and three-eighths.
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This species is well characterized by the convexity of the pygidium, and

angular axis with the crest of short spines.

Geological formation and locality. In limestone of the Upper Helder-

berg group : Falls of Ohio, in Stratum Y of Mr. Lyon's section*. From
S. S. Lyon, of Jefifersonville.

DALMANIA PLEIONE ( n. s.).

Pygidium convex : axis prominent. Lateral lobes flattened near the

axis, and abruptly bent downwards at the sides. Axis marked by

about nine or ten rings; the lateral lobes marked by five or six

ribs, five of which on each side are prolonged into sharp rounded

spines, and the caudal extremity produced in a short wide tri-

angular process, which is not more than half the length of the

lateral spines.

This species belongs to the group of which the Dalmania {CryphcBus)

hoothii may be regarded as the type : it has the pygidium more convex

than that species, and the lateral spines are proportionally larger, more

rounded and more widely spreading, while the caudal prolongation is a short

deltoid process.

Geological formation and locality. In limestone of the age of the Upper

Helderberg group, at the Falls of the Ohio.

DALMANIA ERINA ( n. s.).

Pygidium paraboloid : length and width, at the anterior side,

about as three to four; axis very prominent, subangular, slightly

compressed along the sides, marked by fourteen or fifteen rings.

Lateral lobes nearly flat for more than half their width, bending

abruptly downwards at the sides. Ribs twelve or thirteen, termi-

nating abruptly in a spreading border which is scarcely marked

by the furrows beyond the ribs : a faint impressed line along the

centre of the ribs from the outer extremity to near the longitudi-

nal furrow, where it bends gently downwards to the lower side.

Surface finely granulose.

This species is readily distinguished from either of the preceding, by the

prominent axis, wide and plain border, and surface without nodes or spines.

The most characteristic specimen lias a width, at the anterior margin of the

pygidium, of one inch, and a length of three-fourths of an inch.

Geological formation and locality. In limestone of the Upper Helder-

berg group, at Williamsville, N.Y.

* Transactions of the Academy of Sciences of St.Louis, Vol. i, p. 614.
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DALMANIA BIFIDA ( n. s.).

Pygidium small : width about once and a half the length, exclusive

of the caudal extension. Axis moderately convex, marked by

about nine or ten rings (
perhaps, in well-preserved specimens,

there may be one or two more). Lateral lobes marked by nine

or ten ribs, which are grooved along the middle and terminate in

a thickened border : on the posterior side the border is extended

beyond the axis a distance equal to half the length of the latter,

gradually narrowing, and the extremity distinctly bifid for half

its length. Surface granulose.

Geological formation and locality. In the limestone of the Upper Hel-

derberg group at Stafford. Collected by C. A. White.

DALMANIA BOOTHII. / ^
\f^^

>
/^

1

Cryphccus boothii : Green, Silliman's Am, Journal of Science, Vol.32, p. 344.

C. calliteles : Id. lb. p. 346.

C. greeni : Conrad, Ann. lleport Palaeontology of New-York, 1839, p. 66.

Asaphus halli [? ] : Id. lb. p. 104.

The species originally described by Prof. Green are from strata of the

age of the Hamilton group of New-York, and the common form in our rocks

has usually been referred to the C calliteles.

After examining at least one hundred specimens in various degrees of

perfection, some of them nearly or quite entire, others which are the sepa-

rated heads and pygidia, I am unable to point out any specific distinction

among the specimens of that form in New-York to which Professor Green
applied the name Cryph^us. The peculiar ornamentation, caused by the

extension of the ribs of the pygidium beyond the border, presents some

degree of variation, but is not accompanied by other characters which would

induce me to distinguish these varieties as species. In several nearly entire

tspecimens of small and medium size, I find all the characters described by

Green as those of C. boothii and C. calliteles.

In the pygidia of larger specimens, the characters of C. calliteles are

observed. In still other specimens, I observe important features, which, if

the reference be correct, have been overlooked in the former descriptions.

In the specimens before me, the entire length is less than twice the width
;

the head is very nearly semicircular, exclusive of the anterior border which

is a little produced, and the posterior angles which are extended into wide

flattened spines as far as the fifth rib of the thorax. The glabella is subovate,

the longitudinal furrows being produced in nearly a straight diverging line

from the base to the outer extension of the frontal lobe.
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The frontal lobe of the glabella, in well-preserved specimens, is nearly

twice as wide as long ; the anterior furrow is very oblique, and sharply

impressed ; the median furrow is nearly rectangular, sharply impressed, and

sometimes not reaching the longitudinal groove ; the posterior groove is a

little inclined backwards, and reaches the margin of the glabella ; the

occipital furrow, is well defined at the sides and upon the cheeks, but less

strongly in the centre. The occipital ring is strong and wide, prominent in

the centre, and sometimes rising into a tubercle or short spine. Eyes pro-

minent, rising much above the summit of the glabella, and, on that side,

sloping abruptly to the dorsal furrow : five or six, and rarely seven lenses

may be counted in the vertical line, and twenty-five rows ; the anterior and

posterior rows with two, three and four lenses. The lenses are prominent,

and surrounded by a depressed circular line.

In the thorax, the axis is rounded, prominent, and a little narrower than

the lateral lobes ; the lateral lobes flat for half their width, and sloping ab-

ruptly to the margins. ( This character, and the convexity and comparative

width of axis, depend much on the degree of compression which the fossil

has sufl"ered.)

The pygidium is broad, semieliiptical approaching to semicircular ; the

axis prominent and tapering to a rounded extremity, marked by nine or ten

(sometimes eleven or twelve) rings ; the lateral lobes marked by five ribs,

which are separated by a deep groove, and the summit of each marked by a

linear groove terminating at the border : the ribs are extended beyond in

flattened foliate expansions, which are gently curved backwards. The centre

or caudal prolongation is wider and shorter than the others.

Surface granuiose or papillose ; and, upon the fimbriate extremities, the

papillae are elongated.

In the larger specimens of pygidia, there are twelve or fourteen and even

sixteen rings. The fimbria are produced in wide lanceolate extensions, and

are strongly pustulose. When the crust is removed, there is a deep groove

limiting the extension of the ribs of the pygidium, and the impressions of

the fimbria are shown beyond this. A separated portion of the crust shows,

that at the base of these fimbria, the border is abruptly thickened with an

angular lower edge. The external surface presents some variations of cha-

racter which have not been noticed, so far as I know. The occipital ring is

often surmounted by a tubercle or spine, and the second ring of the axis of

the pygidium in like manner v sometimes several rings of the pygidium are

thus marked with more minute spines. Again we find the occiptal ring, all

the annulations of the thorax, and many of those of the pygidium, marked

by short spines.

I am not yet able to determine that the presence or absence of these spines

is of specific importance. In the specimens heretofore described, the im-

perfection of the crust may have prevented the discovery of spines ; and

it is scarcely possible to constitute a new species upon this character, from
strata whence three have already been described.
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I am unable to find any characters in the Moravia specimens, to separate

them from the others. I cannot therefore recognize the CryphcBus greeni as

a distinct species. The Cryphjeus is common at York ; and I am induced

to believe that the specimens referred to Asaphus halli are this fossil with

the fimbria removed, or the border separated. Extensive collections from

York have not served to produce any other Trilobites than the Dalmania
(Cryph^us) and Phacops.

Geological formation and locality. In the Hamilton group : at Hamil-

ton ; shores of Cayuga, Seneca and Canandaigua lakes ; Geneseo, Moscow,

York, Pavilion ; and at Eighteen-mile creek on Lake Erie.

GENUS PHACOPS (Emmrich).

/

PHACOPS BUFO ( Green, sp.) /O h'j > 'I
Calymene hufo : Green, Monograph, p. 41.

The geological position of this species is not stated by Dr. Green, but

it is said to have been found in New-Jersey in a dark greyish limestone.

PHACOPS RANA ( Green, sp.).

Calymene bufo, var. rana : Green, Monograph, p. 42.

Prof. Green has described ( Monograpii, p. 41) the Calymene bufo, the

original of which is a specimen having " a length of four inches and a half,"

and "the breadth of the buckler nearly two inches."

I have never seen, in the rocks of New-York, an entire specimen of this

genus having a length of more than two and a half inches. Some separated

heads are an inch and an eighth long, and the length of the head in the

common species is about one-third the entire length of the animal, which

would give a length of less than three and a half inches for the largest

specimen. The proportions of C. bi/fo do not agree with any specimens in

the Upper Helderberg rocks or in the Hamillon group.

In an individual from the Hamilton group, of two and a quarter inches

long, the width of buckler at base is one inch and a quarter ; and in

another of one inch and a half long, the width is about seven-eighths of an

inch. The proportions given by Green would clearly indicate his C. bif'o

as a distinct species.

The Calymene bufo^ var. rana, is cited by the same author as occurring

at Seneca, Ontario county, N.Y.; which locality is in the shales of the Ha-

milton group. Specimens are common, and sometimes abundant in the shales

of the Hamilton group ; and a species, which I regard as identical with

this, occurs in the upper limestone of the Upper Helderberg group.
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Phacops rana. Body elongate ; length three times the width ; sides

nearly straight ; head almost perfectly semicircular, except that the po-

sterior angles project beyond the line. Glabella very gibbous, wider than

long, with faint marks of the lateral lobes. At the basal angles of the

glabella are rounded or ovoid tubercles, and, below the centre, a trans-

verse elevation, with a few small papillae like those of the surface : the

occipital furrow is narrow, and the occipital ring wide and strong ; cheeks

spreading and rounded at their posterior extremities ; the border is every

where narrow and even. The eyes are of moderate size and neatly placed,

rising nearly as high as the plane of the top of the glabella in well pre-

served specimens. In young specimens, there are five and rarely six lenses

in the vertical rows ; while in older specimens there are usually four lenses,

the thickening of the palpebral lobe having obscured them. In a well-

preserved specimen of medium size, the eyes ( beginning on the anterior

side) have one vertical row with four lenses, nine rows with five each, two

rows with four each, two rows with three each, two rows with two each,

and one lens in the posterior angle, giving altogether sixty-eight lenses

in each eye.

The length of the thorax is equal to the width at the posterior end, which

is about a seventh or eighth narrower than the anterior end. The axis is

regularly rounded and moderately elevated ; the lateral lobes flat for

half their width, and somewhat abruptly bending at the sides. The pygi-

dium is more than twice as wide as long ; the axis marked by eight or

nine, and rarely by ten rings. Seven or eight ribs may be counted in the

lateral lobes of young specimens, the posterior ones becoming obsolete in

older individuals.

This species occurs in large numbers, and specimens have been found

from the size of half an inch to nearly three 'inches in length ; and from

measurements of separate I heads and bodies, we infer that individuals have

been three inches and a half long. It agrees more nearly with the Phacops

fecundus of Barrande, than with any other species known to me ; and it

would not be difficult to establish two or three varieties among our speci-

mens.

Geological formation and locality. In the limestone of the Upper Hel-

derberg group : in the Helderberg mountains, Schoharie, and throughout

New-York ; and in the Hamilton group everywhere, but more particularly

in Central and Western New-York, as at Seneca and Cayuga lakes, Moscow.

Geneseo, and other placea.

A specimen from Iowa, which T suppose to be from the same geological

position, presents no important points of difference.
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PHACOPS CRISTATA(n.s.).

Entire body elongate; length a little more than twice the breadth.

Head nearly semicircular; width a little more than twice the

length. Thorax about one-seventh longer than wide. Pygidium

semielliptical, about two-thirds as long as wide. Glabella promi-

nent, ventricose, the longitudinal furrow separating the eye very

narrow; neck small; occipital ring furnished with a small pro-

minent spine. Eye prominent, narrow above, having six or seven

lenses in the central vertical row^s, and thirteen or fourteen rows

from the anterior to the posterior side : the anterior angle has a

single lens. Axis of the thorax prominent, angular, semielliptical,

and marked by eight or more rounded rings, the summit of each

ring having a short vertical spine. Lateral lobes flat for half their

width and bent abruptly downwards, marked by six or seven ribs.

Surface granulose; the glabella papillose or tuberculous.

This species is readily distinguished by the crest of spines upon the back,

and, in the separated heads, by the spine upon the occipital ring, which is

very conspicuous even in the casts. The eyes are proportionally narrower

and higher than in P. bufoj var. rana; the number of lenses in the vertical

rows being more, while in the lateral direction there are fewer rows.

There is evidence of still another species in the same geological associa-

tion, which may be indicated by the anterior extension of the frontal lobe

of the glabella.

Geological formation and locality. In the Schoharie grit : Helderberg

mountains and Schoharie.

The most satisfactory specimen for examination, which I have seen, is a

mould in the gritstone which preserves the impressions of all the parts :

this specimen is in the Cabinet of the Albany Institute. Besides well-marked

fragments of the head, I have an entire specimen from which the crust is

removed, received many years since as coming from the Schoharie grit, and

the condition of the specimen corroborates that opinion ; but, unfortunately,

the distinguishing specific features are mainly obliterated.

PHACOPS BOMBIFRONS (n.s.).

In the limestone of the Helderberg mountains, there is a Phacops which

cannot be identified with any of the varieties of P. hufo^ or P. hufo, var.

rana. The specimens which I have seen are separated heads, with a very

prominent glabella, a neck wider than in the P. cristaia^ a narrow furrow

between the eye and the glabella ; the eye elevated and narrower than in

P. ranUf with the palpebral lobe more prominent. The limitation of the



56 FIFTEENTH REPORT ON THE CABINET OF NAT. HISTORY.

lens-area in the cast is elliptical ; and there are about five lenses, in the

central vertical lines, and laterally about twelve or thirteen rows, with a

single lens in the posterior angle.

The glabella is strongly tuberculated ; the cheek-border in the lower side

strongly denticulated, as many as seven denticulations between the antero-

lateral extension of the glabella and the posterior angle of the border ; the

posterior angle rounded, with a short spine or node-like process about half-

way between the eye and the posterior margin.

Geological formation and locality. In the limestone of the Upper Hel-

derberg group : Helderberg mountains, Albany county, N.Y.

PHACOPS CACAPONA (n.s.).

In some collections obtained many years since from a friend in George-

town, D.C., are two specimens of Phacops, labelled " from the mouth of

Capon river, near its junction with the Potomac." These specimens are

clearly distinct from any species in New-York : they are partial casts, but

preserve some of the surface-characters. The glabella is short and wide, and

three tubercles are preserved in the occipital furrow. The eyes are much

elevated : there are seven lenses in many of the vertical rows, and nineteen

rows may be counted laterally, the one in the posterior angle having two

lenses. The body is broad, the width in a coiled specimen being equal to the

length : the axis is comparatively broad and rounded, nearly as wide as the

lateral lobe. The caudal shield is undeterminable. The surface of the sla-

bella is marked by rounded tubercles, which are distributed with some degree

of regularity.

The proportions of the body are distinguishing features ; but the form

of the eye, the number and arrangement of the lenses are more distinctive,

when compared with either of the other species. The specimens are converted

into a reddish grey siliceous material.

This species may perhaps be identical with that sent by Prof. Ducatel
to Prof. Brongniart, and indicated by him as Calymene macrophthalma;

but the specimen figured on Plate i, fig. 4, of the "Crustaces fossiles," is

certainly not identical with this one.

The large specimen (a cast in plaster sent by Dr. Hosack), indicated by

M. Brongniart as coming from the United States, is the original of Prof.

GtREEn's Calymene anchiops, a Dalmania as already indicated in this

paper.

When compared with the cast of P. Info of Green, the greater propor-

tional breadth becomes a distinguishing feature, and the glabella is much

less produced anteriorly. The form and proportions of the eye in the cast

do not furnish any means of comparison.

Geological formation and locality. The locality named " Mouth of the

Capon river near the Potomac," indicates a geological horizon of the Upper

Helderberg or Hamilton group.
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GENUS PROETUS (Steininger).

The Genus Proetus acquires its greatest development, in this country,

in the Upper HelJerberg and Hamilton groups. Regarding these as the

equivalents of the Devonian in Europe, this result is not in accordance with

that obtained by M. Barrande, who shows by far the greatest development

of species of this genus in Upper Silurian strata, and a great diminution of

species in the Devonian rocks.

In the United States, as far as I know, species of this genus are rare in

the strata below the Schoharie grit. The species before me at this time, with

a single exception, have ten articulations in the thorax. Although several

species have granulose or papillose surfaces, I have not discovered spines or

lateral appendages upon any of them. Of the species described, seven are

entire specimens ; the others consist of heads or of pygidia, and of the

the thorax and pygidium.

PROETUS CONRADI (n.s.).

RoDY oval; length less than twice the width. Head nearly semi-

circular : the border is wide, a little convex, gently sloping

towards the margin, and prolonged behind as far as the middle

of the thorax. The furrow in the crust is a simple rectangular

depression of the surface, but, in the cast, becomes an abrupt

groove, with the inner side straight and the outer side strongly

curving. Glabella convex, somewhat ovoid, narrower in front, a

little longer than wide : lateral furrows obscure, the posterior

one curving from nearly opposite the centre of the eye backwards

to near the base. The facial suture bends a little outward from

the eye, and curves inwards towards the margin. The eye is large

and well developed, and somewhat elongate.

Thorax consisting of ten segments; the axis prominent and semi-

circular, the annulations direct; the lateral lobes flat or slightly

convex for a third of their width; the ribs marked by a sharply

defined furrow ; the anterior limit narrower and very angular

on the anterior margin, filling a slight depression in the posterior

margin of the posterior limb : extremities obtuse.

Pygidium semicircular; the axis very prominent, and forming about

one-third the width at the anterior margin and three-fourths the

entire length; marked by ten or eleven rings, the two anterior

ones being direct, and those of the middle portion bent backwards

and a little flattened on the summit : the lateral lobes marked

by four or five ribs, which are distinctly grooved in the middle
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and terminate in a scarcely marked furrow, beyond which is a

thickened border.

Surface very minutely pustulose.

This species is distinguished by its wide semicircular head, very narrow

groove, and wide border. The ribs in the lateral lobes of the pygidium are

faintly developed, and sometimes obscure. The minute pustulose markings,

when viewed under a lens, have their longest diameter transverse to the

axis.

Geological formation and, locality. In the Schoharie grit at Schoharie,

and in the Helderberg mountains.

PROETUS ANGUSTIFRONS (n.s.).

The specimens of this species consist of a part of the head and the

pygidium, which, from being associated in the same beds, and from simila-

rity of surface-markings, I infer may belong to the same species. The gla-

bella is moderately prominent, ovoid, the length and greatest width at base

as six to five, and gradually narrowing from the base to the anterior end :

the anterior furrow is narrow and not deep, with a wide flat border beyond.

The occipital furrow is narrow, and the occipital ring wide and flat upon the

top, and abruptly narrowed at each side, with low defined nodes. The pygi-

dium is semicircular, very convex ; the axis prominent, broadly rounded,

terminating abruptly behind, marked by ten rings ; the lateral lobes marked

by six or seven ribs, which are longitudinally grooved : border wide, strong-

ly striate on the lower side, and thick. Surface granulose.

This species differs from the preceding in the narrower and proportionally

more elongate glabella ; the border is more flat, and the furrow more gently

depressed ; the pygidium is stronger and more convex, and the posterior

extremity of the axis more elevated.

Geological formation and locality. In the Schoharie grit : Schoharie.

PROETUS HESIONE (n.s.).

A single specimen of the pygidium, associated with the preceding species

in the same rock, presents characters so unlike either of the others, that it

must be at once recognized as distinct.

Pygidium semiellipticalj wider than long, length and breadth about

as six to eight : axis prominent, a little compressed at the sides

above the farrow, gradually tapering, marked by about thirteen

or fourteen rings; those above and below being nearly direct,^

while those in the middle, rising vertically from the base, are

bent backwards above the middle of the sides of the axis, and
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make a slight retral curve on the summit. The lateral ' '

^s are

marked by nine ribs, which are deeply grooved along the middle,

and more sharply marked in the cast. The ribs terminate on the

border in a distinct groove, the outer side of which is nearly flat;

thence bending abruptly downwards, and a little spreading at the

margin, making the border gently concave.

Surface unequally pustulose; the pustules on the ribs of the pygi-

dium arranged in rows on each side of the groove, and distinctly

marked in the cast.

This species will be readily distinguished from the preceding by its form

and the distinctness of the ribs in the lateral lobes, and more distinct groove

along the centre, as well as stronger pustules.

Geological formation and locality. In the Schoharie grit at Schoharie.

PROETUS CLARUS ( n. s.).

Body very convex, elliptical; width two-thirds as great as length.

Head ver}^ convex, nearly semicircular; length a little greater

than half the width; the anterior and sides limited by a border

of moderate width with a narrow furrow, beyond which it is al-

most flat for more than half the width, then slopes suddenly to

the margin. In the cast the furrow becomes wider, and is limited

by a narrow rounded ridge, beyond which the surface is concave

to the outer margin. The border is prolonged posteriorly into

spine-like processes, extending to about the fourth articulation.

Glabella very prominent, round-ovoid; length equal to the width

at base, gently narrowing and rounded in front : the occipital

furrow narrow, with a strong occipital ring. Eyes prominent, two-

thirds as high as long.

In the thorax, the axis is prominent, semicircular in profile, the

annulations direct : the lateral lobes are nearly flat for one-third

their width, and then bend at an obtuse angle along the line of the

geniculation of the ribs. Ribs sharply grooved a little anterior to

the middle : the salient anterior portion of the rib rests against the

posterior margin of the next anterior rib, which is distinctly bent

backwards at this point.

The pygidium is semicircular; the axis very prominent, with nine

or ten rings : the lateral lobes are a little flattened near the axis,

and slope abruptly to the margin. Five or six ribs may be counted,

which are marked by a shallow longitudinal groove, but are simple
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in the cast : fiirrow of the limb very shallow, but much more di-

stinct in the cast; the lower side of the border marked by distinct

concentric striae.

Surface granulose; the rings of the axis minutely pnstulose.

The larger specimens of this species measure about one inch in length.

It is distinguished from the P. angustifrons of the Schoharie grit by the

more abruptly prominent axis, the angular lateral lobes, and more prominent

ribs of the pygidium, as well as coarser surface-markings.

Geological formation and locality. In the upper limestone of the Upper

Helderberg group : at Stafford, Batavia, and elsewhere in Genesee co. N.Y.

PPtOETUS CRASSIMARGINATUS /
IQ

Calymene crassimarginata : Hall, Geol. Rep. Fourth District N.York, p. 172, f. 5.

Proetus crassimarginatus : Hall, Corrected List of Fossils, Twelfth Annual Report
of Regents on the State Cabinet, p. 88.

Phillipsia crassimarginata : Cited by Billings in the July number of the Canadian
Journal, 1861, p. 362.

This species is chiefly known by the numerous pygidia which occur in

many localities in New-York and elsewhere. The pygidium is remarkably

convex or hombe : it has a length and breadth sometimes nearly equal ; but,

when not distorted, it is wider than long. The axis is very prominent and

rounded ; and in good specimens, sixteen or seventeen rings may be counted,

and usually thirteen or fourteen. The annulations are not direct, but are

inclined a little forward at their origin, and, at a point about halfway up

the side, they bend a little backward so as to be vertical ; and again on each

side of the summit there is an abrupt sinuosity, and a narrowing of the ring

which, at the summit, is wider and direct. The sides of the axis present a

very peculiar appearance, as if the lateral lobes were continued into the

axis with the same advancing di/ection, and they terminate in acute points

at a little more than one-third the height of the axis ; and into the inter-

stices between these points the rings of the axis are inserted, making a little

advancing curve, and a more abrupt retral curve before reaching the summit.

The dorsal furrow is well defined, and the lateral lobes very convex. The

ribs are twelve or thirteen in number, simple, terminating in a well-marked

furrow ; beyond which there is a strong thickened border, which is con-

centrically striated on its outer margin and on the lower side.

In the cast, the dorsal and marginal furrows are more strongly defined,

and the thickened border is more prominent than when the crust is preserved.

Surface finely granulose.

Two fragments of the head have been observed in the same association

with these pygidia. One of these ( from Williamsville, the most prolific

locality of the species) has a very convex glabella one inch in length and

seven-eighths of an inch in width at the base, narrowing but little towards
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the front, which is obtusely rounded : the border in front of the glabella

is deeply concave, and rises to the margin, which is thickened and striated.

Geological formation arid locality. In the upper limestone of the Upper

Helderberg group : at Williamsville and other places in Western New-
York , in Canada West ; in Ohio, and at the Falls of the Ohio.

PROETUS CANALICULATUS (n.s.).

A fragment of this species, preserving the glabella, presents characters

distinguishing it from any other in these rocks. The glabella is convex, ovoid,

width and length about as five to six ; somewhat abruptly contracted op-

posite the anterior angles of the eye, and again a little spreading before

curving ,tQ.-the. anterior margin. The anterior glabella-furrow is short, and

curves gently backwards : the second furrow begins at the anterior angle

of the eye. is longer, and curves backwards ; while the third furrow origi-

nates opposite the centre of the eye, is nearly rectangular to the axis for a

short distance, and then bends abruptly backwards, reaching nearly to the

base of the glabella : at the centre of the base of the glabella there is a

little prominence, and a slight depression on each side, while the posterior

angles are subtruncate. Occipital furrow narrow, with an occipital ring of

moderate strength. At the anterior margin of the glabella, the limb is

marked by a sharp furrow, which is margined by a slight elevation ; be-

yond which it is regularly concave to a narrow ridge, and between this and

the outer margin is a narrow even groove. Surface finely granulose.

The last-mentioned groove, the form of the glabella, and the peculiarity

of the posterior glabellar furrow, are distinguishing features.

Geological formation and locality. In limestone of the age of the Upper

Helderberg group : at the Falls of the Ohio.

PROETUS VERNEUILI (n.s.).

An entire specimen, which has the anterior part of the thorax and head

crushed and distorted, presents peculiar and distinguishing characters in the

P3^gidium. The glabella is small and very prominent ; the border is a little

concave, and much extended in front. The thorax is comparatively small

;

the axis very prominent^ a little compressed on the sides : lateral lobes

somewhat flattened near the axis, and curving abruptly downwards. Pygi-

dium proportionally large, width nearly once and a half the length : axis

prominent, a little compressed on the sides, marked by eleven rings, which

are direct from the base, but bent backwards, and are a little thickened in

the middle ; the second from the anterior margin, shows the base of a small

spine : lateral lobes a little depressed at the dorsal furrow, and regularly

convex beyond, marked by eight rounded ribs which are deeply sulcata be-
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tween. The ribs terminate in a shallow groove ; heyond which, and nearly

in continuation, but bending a little backwards, elongate pustule-like nodes

correspond in number to the ribs, with two more on each side posterior to

the point where ribs can be counted, and a central one in a line with the

pygidium, making ten on each side the central one : the anterior ones are

longer and larger, and the posterior ones less conspicuous. Near the anterior

margin, the border beyond these pustules is a narrow rim which increases in

width anteriorly. Entire surface granulose or minutely papillose.

The pygidium is readily recognized by the ornamented border.

Geological formation and locality. In limestone of the age of the Upper

Helderberg group : Williamsville, N.Y.

PKOETUS HALDEMANI ( n. s.). / ^V")

Entire body narrow, subelliptical, posterior end narrower^ length

-j^^^, and width at base of head -^i^^ of an inch. Head semicircu-

lar, with the posterior angles of the border produced : the groove

in front is shallow and not strongly defined, the border beyond

thicker and rounded; the facial suture, in its anterior extension,

bends outwards to a line beyond the longitudinal centre of the

eye, and, from this point in the furrow, bends forward to the

margin of the limb. Glabella ovatiB, distinctly contracted opposite

the anterior angles of the eyes; length a little greater than the

greatest width : lateral lobes marked by furrows all directed

.obliquely backwards; the third one cutting off the posterior angle,

and scarcely reaching the base. The occipital furrow is narrow,

and the occipital ring a little stronger than the rings of the

thorax.

Thorax neatly defined; axis prominent, the annulations of the lower

half directed a little forwards in the middle : lateral lobes fiat

as far as the geniculation of the ribs, and then bent abruptly

downwards in a nearly straight line, the extremities of the ar-

ticulations curving a little forward.

Pygidium neatly symmetrical, semioval, the length and width as

five to seven ; axis moderately elevated, gradually tapering,

marked by twelve or more articulations, the middle ones of which

are slightly undulated : lateral lobes gently convex for half their

width and sloping a little abruptly at the sides, with about twelve

ribs on each side, terminating in a shallow furrow and surrounded

by a plain thickened border. Two or three of the anterior ribs of

the pygidium extend across the furrow, and are perceptible in the
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thickened border. About half the ribs are distinctly divided to-

wards their extremities, and a faint groove is perceptible along

the whole length of several of the anterior ones. The crust is all

preserved except on the greater part of the glabella, and though

somewhat worn ( from much handling ), appears to have been

finely granulose or papillose, the worn surfaces a little punctate.

The edges of the border, both of head and pygidium, are striate.

This neat and beautiful species was presented to me many years since by

Professor S. S. Haldeman, of Columbus, Pa. The specimen is from Penn-

sylvania, probably from rocks of the age of the Hamilton group. At this

time I have before me the pygidia of several specimens from the Goniatite

limestone, near the base of the Hamilton group, which are specifically un-

distinguishable from this one ; having the same number of ribs and propor-

tions essentially the same, not differing more from the typical form than

may result from pressure and other causes. The surface of one specimen is

somewhat rougher ; and in one, the groove of the ribs is more strongly

marked.

In the body and head, this species is readily distinguished from the others

here described : in the separated pygidia, the axis is less prominent and

more pointed below.

Geological formation and locality. In limestone of the age of the Ha-

milton group? Pennsylvania ; and in the Goniatite limestone, Manlius and

Cherry-valley, N.Y

PROETUS ROWI.
alymene rowi : Green, Anier. Journal of Science and Arts, Vol,xxxiii, p. 406.

This Trilobite was first noticed by Mr. Le How, in the Poughkeepsie

Telegraph, Nov. 22, 1837; and described by Prof. Green in the following

year, as cited. Several years since, I obtained the loan of the original spe-

cimen from Mr. Le Row, and had a cast taken in plaster, and a drawing

made : the plaster cast measures a little more than one inch and a half. I

have a mould in stone of a specimen from Otsego county, which measures

nearly the same as the former.

The entire head is ovate ; the breadth at base of buckler is one inch,

and, at the anterior margin of the pygidium, three-fourths of an inch. The

head and body are remarkably convex ; the glabella-extremity prominent,

ovate ; the length half an inch, and the greatest width between the eyes a

little more than four-fifths of an inch, somewhat contracted just opposite the

anterior angles of the eyes. The glabella-furrows are indistinctly shown in

the mould in stone, and in another imperfect specimen ; and the posterior

one has apparently produced a slight indentation at the base. The eyes are

very prominent, and much below the plane of the summit of the glabella.
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The border is wide, but the details cannot be made out. The posterior an-

gles are produced in spines, which reach as far as the fourth (and perhaps

the fifth) articulation of the thorax.

The thorax has the middle lobe very large and extremely convex, its

width in the middle being greater than the width of the lateral lobe ;
gra-

dually tapering from the anterior, and almost pointed at the posterior ex-

tremity in the pygidium : dorsal furrow strongly marked, with a slight

depression of the lateral lobes towards the furrow, thence a little flattened

and regularly curving downwards to the margin.

The pygidium is very convex, twice as wide as long and nearly semicircu-

lar, being a little narrowed below the middle ; the axis prominent, conical,

marked by ten or twelve* rings, which are vertical or ascending near the

base, and a little bent backwards near the top and sides : lateral lobes

marked by seven or eight ribs, some of which are marked by a longitudinal

groove a little above the centre. Surface granulose.

This species is readily distinguished by the ovate form, great convexity,

prominent glabella and robust axis, which, from being wider than the lateral

lobes at its anterior extremity, tapers nearly to a point in the pygidium.

Geological formation and locality. In the coarse sandy shales of the

Hamilton group : at Fly creek and other places in Otsego county ; and in

the coarser shales and conglomerate beds of the same group in Schoharie

county, N.Y.

PROETUS MARGINALIS.
Calymene marginalis [? ] : Conrad, Ann. Rep. Palaeontology N.York, 1839, p. 66.

" C. MARGINALIS. Bucklcr with a broad margin : eyes large, semi-

" oval; middle lobe entire, convex, smooth; abdomen "

^^ Locality, near Ithaca, in a boulder. This has a much less prominent
" front than the [ C] rowi, a deeper groove between the eye and middle
" lobe ; and the tubercle, which nearly joins the lower angle of the eye, is

" much smaller."

The boulder alluded to is a large mass of the TuUy limestone many miles

south of the outcrop of that rock ; and from this circumstance, I am induced

to regard the Proetus of this rock as the fossil described by Mr. Conrad.
The entire form of the body is oval-ovate ; the length about once and a

half as great as the width. The head is margined by a wide border, which

is produced into short posterior spines. The groove in front of the eye is

narrow and well defined, becoming broader on the cheeks. Beyond the groove

the border is at first convex, thence sloping abruptly and spreading in a

* Ten can be counted, and there is space for two more; but I have no specimen

which clearly shows the full number
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wide gently concave surface. The glabella is ovoid, very convex ; the length

a little greater than the width at base. The anterior and middle glabellar

furrows are not conspicuous, but appear as gently curving lines, and origi-

nating near the anterior angle of the eye. The posterior furrow causes a

slight indentation, and, curving backwards, reaches nearly to the posterior

margin (all the furrows being visible in the cast). The occipital furrow is

narrow ; the occipital ring of medium width, and narrowing so as to become

obsolete near the dorsal furrow ; the nodes of moderate size and prominence.

In well-preserved specimens the thorax is about once and a half as wide

as long, the axis and lateral lobes being nearly equal in width ; while in

flattened specimens, the axis is wider than the lateral lobe. Axis rounded

and prominent ; the lateral lobes flat for nearly half their width, and not

depressed at the dorsal furrow. ( Other specimens, from compression, have

an apparently wider axis and a depression along the dorsal furrow.) The

pygidium is semioval, two - thirds as long as wide : axis prominent, and

marked by nine or ten rings ; the lateral lobes with seven ribs, which are

grooved along the centre, and terminate in a narrow convex border. Surface

granulose.

This species, when compared with the P. roivi, shows the distinctions

pointed out by Mr. Conrad of the less prominent glabella and smaller

occipital nodes. Compared with the P. clarus of the Corniferous limestone,

there are few conspicuous dift'erences ; the most important, as far as observed,

being in the form and extension of the border of the head. This species,

however, is separated by one thousand feet of deposits, in which no similar

form of Proetus is known to occur.

Geological formation and locality. In the TuUy limestone, near Ovid

in Seneca county, N.Y. Collected by John Chambers.

PKOETUS MACROCEPHALUS ( n. s.).

Entire body elongate oval-ovate; the head, thorax and pygidium

nearly equal to each other in length. Head large, somewhat semi-

circular, with the border produced behind in short sharp spines;

the anterior portion of the border marked by a semicircular

groove in advance of the glabella; the margin thickened and

recurved, marked on its upper, lower and lateral faces by sharp

parallel elevated striae or ridges which are separated by regular

rounded grooves. Glabella prominent, ovate; width and length

about as five to six : anterior and middle furrows distinct; and

the posterior one, extending almost directly inwards from a point

a little posterior to the middle of the eye, turns abruptly and

extends to the posterior margin, leaving a large ovate distinctly
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separated posterior lobe. The eyes are very prominent ( when
well preserved ) : the facial suture, as far as can be ascertained,

extends in an almost straight line from the eye to the frontal

margin.

The hypostoma is ovate and very convex. Tlie thorax forms a pa-

rallelogram, the width being nearly twice the length, and but

slightly diminishing posteriorly : the axis strong, elevated, nearly

semlcylindrical; the dorsal furrow strongly marked, and the la-

teral lobes flattened or a little concave on their inner side, and

bending abruptly towards the margins. The furrow in the ribs is

almost linear, and the anterior limb is scarcely curved on its

margin.

The pygidium is about equal in length to the head, semielliptical;

the axis prominent, elongate -conical, marked by thirteen or

fourteen rings, which are thickened at the base and rise vertical-

ly, bending a little backwards on the upper part of the sides,

making a curve which extends over the summit : the rings are

somewhat thickened at the summit, and may have been nodose

or spinose. Lateral lobes depressed towards the dorsal suture,

flattened or moderately convex in the middle and sinking abrupt-

ly at the sides, marked by about eleven ribs which are scarcely

(or not at all) grooved. The border is broadly concave, the outer

edge a little recurved.

Surface of the head marked by small pustule-like papillae, which

are inclined backwards; the thorax and pygidium marked by

sharp pustulose points, which are sometimes arranged in rows

upon the articulations. The crest of the axis appears to have been

nodulose or spinose; but of numerous specimens examined, none

are quite perfect in these parts.

A separated cheek shoves the eye to have been extremely elevated.

This species has a well-marked expression, differing from all the others

described. The large glabella and distinct separation of the elongate poste-

rior lobe are very characteristic. The specimens examined consist of three

nearly entire individuals, and about eleven of the pygidia.

Geological formation and locality. In the shales of the Hamilton group:

G-eneseo, Moscow, Pavilion, and Canandaigua and Skeneateles lakes, N.Y.
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PROETUS MACROCEPHALUS, var. a,

A specimen uearly entire, and several pygidia, present some variation

from the strict characters given of the preceding. The pygidia are semi-

circular, twice as wide as long ; the rings of the axis distinctly nodose on

the summit, and the little pustulose maikings of the ribs on the lateral

lobes are arranged in two rows.

There are four specimens exhibiting the form of pygidium and character

of surface indicated ; and another, with a semicircular pygidium, has the

ribs angular.

Geological formation and locality. In the shales of the Hamilton group:

at Moscow and Bloomfield ; and in a stratum of limestone in the Hamilton

group, at Eighteen-mile creek on Lake Erie.

PROETUS AURICULATUS (n.s.).

Glabella round-ovate, the length equal to the greatest breadth

across the posterior lobes : anterior to the furrows, the breadth

is one-fifth less; the measurements being five-eighths, and half

an inch. The anterior and middle furrows are gently curved; the

posterior one more oblique, and deeply separating the short ovoid

posterior lobe from the body of the glabella. The occipital furrow

is strongly defined ; the border is deeply depressed immediately

in front of the glabella, rising abruptly beyond, and again de-

pressed in a narrow groove, with the margin recurved.

In the same association there has been found a pygidium with a

very prominent rounded axis, terminating abruptly behind, and

marked by nine or ten direct rings; and the lateral lobes by seven

or eight ribs ( the posterior ones being obscure, as are the rings of

the axis), terminating in a wide spreading border. The glabella is

distinguished by its very convex form, the equal length and breadth,

and the distinct separation of the posterior lobes. The axis of the

pygidium is proportionally broader and stronger than in any other

species described in this paper.

This species very nearly resembles the Proetus missouriensis of Shumard
( Geological Report of Missouri, pa. 196, pi. B, f. 13 a, J ) ; but the gla-

bella is proportionally longer. There is a less degree of similarity in the

pygidim of that species, and the one found associated with the glabella of

this species.

Geological formation and locality. In shaly sandstones of the age of the

Chemung group : in Licking county, Ohio.
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PROETUS OCCIDENS (n.s.).

The pygidium is semielliptical, having a length of three-fourths of

an inch by a width of nearly one inch ; the axis of moderate

elevation, rounded and tapering to a narrow extremity, marked

by ten or more rings : dorsal furrow not strongly defined; the

lateral lobes sloping gently from the furrow for two-thirds their

width, and beyond this more abruptly ; marked by nine or ten

flattened ribs, beyond which the markings are obscure.

Surface finely granulose.

This species, in proportions of the pygidium, resembles some of the flat-

tened specimens of P. macrocephalus ; but the rings of the axis and ribs

of the lateral lobes are fewer, and are not pustulose. It is very distinct from

any species described in this paper.

Geological formation and locality. In the shaly limestone of the age of

the Hamilton group : at New-Buffalo, Iowa.

n.s.). /^I'/'^PROETUS LONGICAUDUS (n.s.). ' ^' f /
'

J

Entire body elongate-ovate, gradually tapering in a curved line to

the posterijOr extremity. Head broadly semielliptical, very convex

in the transverse direction ; the limb wide and thick, gently

depressed in front of the glabella, and sloping to the margin;

posteriorly the border has been produced into angular or spini-

form extensions. The glabella is ovate, slightly contracted and

nearly straight for a little distance in advance of the eyes, and

then abruptly rounded in front; extremely convex between the

eyes, and somewhat abruptly sloping towards the front. The

anterior furrow curves gently from the anterior angle of the

palpebral lobe, and reaches halfway to the centre of the glabella:

the middle furrow rises from nearly opposite the anterior fourth

of the eye, and is a little longer than the anterior furrow; the

posterior furrow rises from opposite the middle of the eye, and

curves gently backwards, coming out on the base of the glabella

so that the tw^o divide its width into three nearly equal parts. The

occipital furrow is narrow and sharply defined; the occipital ring

a little stronger than the body rings, and flattened at the dorsal

furrow, but without nodes. Eyes neatly defined, prominent and

semioval.

The thorax is short, with parallel, sides and a prominent semi-
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cylindric axis marked by nine annulations : lateral lobes nearly

flat for half their width; the ribs sharply grooved; the anterior

limb angular on the margin.

The pygidium is remarkably elongate, having a length and width

almost precisely equal : the axis prominent; section semiellipti-

cal, the height being more than half the width, and very gra-

dually tapering to an obtuse point; marked by twenty-two an-

nulations which are vertical on the sides, but a little bent forwards

on the summit of the axis. Lateral lobes flat near the axis, thence

curving gently to near the middle of the width, and bending

more abruptly downwards; marked by twelve ribs, and termina-

ting in a broad sloping border which is abruptly turned upwards

at the margin. Surface finely granulose.

This species is remarkable in having but nine articulations of the thorax,

in the extreme elongation of the pygidium, and the number of rings in the

axis. The glabella is more prominent between the eyes, than in any species

which I have seen. In all these respects, and in the absence of nodes at the

base of the occipital ring, it diifers so greatly as to afford few points of

similarity with any of the species described in this paper.

Geological formation and locality. This species, together with a Pha-

COPS undistinguishable from P. hufo^ var. rana, were given to me by Rev.

Mr. Nash of Desmoines, Iowa ; who informed me that they were from some

point far to the northeast of that place, the particular locality having been

lost or forgotten. The region indicated is occupied by a broad belt of the

Hamilton group, and I presume this speeies to be from rocks of that age.

GENUS LTCHAS (Dalman).

LICHAS AajVHrTffl ( n.s.). "i^^^^ ^ H '^

In the collections from Western New -York, there are several

fragments of a species of Lichas, in many respects similar to L.

piistulosusj and also to L. bigsbyi. The pygidium is rounded to the

limits of the border on the lower side, making very nearly a semi-

circle, the centre being at the anterior margin of the axis. The axis

is marked by three indistinct rings on the upper half; and in the

middle it becomes very gibbous and surmounted by a strong spine,

the other portions of the surface nodose. The lateral lobes are deeply

grooved; the anterior limb marked by small nodes, and the posterior

limb by a row of strong elevated nodes with intermediate smaller
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A portion of a head, obtained from limestone of the same age in

another locality, resembles the head of L. bigsbyi. The median lobe

is very gibbous, rising almost vertically in front, somewhat abruptly

narrowed and depressed behind, separated by a distinct furrow from

the anterior and middle lobes : anterior lobe gibbous, oblong, wider

behind than before, without distinct limitation between it and the

middle lobes. Occipital furrow strongly marked, with a wider

occipital ring : palpebral lobe small. Eye almost semicylindrical.

Entire surface pustulose : pustules of unequal size.

The anterior lobe of the glabella is less abruptly gibbous in front, and

more gradually tapering behind, than in the other species : the form of the

lateral lobes is also distinctive, and the pustules on the surface more ele-

vated and unequal.

Geological formation and locality. The pygidia are from the upper

member of the Upper Helderberg group at Williamsville, and the head

from the same position in Schoharie county, N.Y.

^-^ LICHAS GKANDIS ( n. s.).

A remarkable fragment, which appears to be the posterior part

of the head of a Lichas, preserves the base of the anterior lobe of

the glabella, which is narrowed and depressed between the lateral

lobes, and spreads a little towards the occipital furrow. The lateral

lobes are large, broad and strongly elevated, the summits surmounted

by elongate nodes, with smaller nodes or tubercles upon other parts

of the surface. The occipital furrow is of moderate width and depth;

the occipital ring wide and strong, the anterior portion with nume-

rous small tubercles, and the posterior p)ortion ornamented by four

strong elevated clavate nodes.

This .fragment agrees perfectly with Lichas in the disposition of the

parts of the head preserved, viz. the remains of an anterior lobe and two

lateral lobes, with a strong occipital ring. The specimen is more than three

inches in diameter ; and from the occipital ring to the broken anterior

margin, it is two and a half inches.

Geological formation and locality. In the Schoharie grit : Schoharie.

GENUS ACIDASPIS (Murchison).

Some fragments of trilobites have been found in the Schoharie grit,

which may belong to this genus. Up to this time, however, the specimens

obtained are too imperfect and unsatisfactory for description.
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GENUS BEYRICHIA (M'Coy).

BEYRICHIA PUNCTULIFERA ( n. s.).

Carapace valves minute, semioval, almost equilateral, the anterior

end very slightly narrower, convex and abruptly bending down-

wards to the dorsal margin ; marginal rim well developed, and

sharply elevated on the ventral and lateral margins. The surface,

at the more prominent part above the centre, and just at the

bending towards the dorsal margin, is marked by two very pro-

minent nodes, which are nearly equidistant from the margins and

from each other. The entire surface is punctate with minute

rounded pits.

This species is scarcely more than the twentieth of an inch in height

;

but it is distinguished by the minutely punctured surface and very promi-

nent dorsal nodes.

Geological formation and locality. In the shales of the Hamilton group:

in Ontario county, N.Y.

GENUS LEPERDITIA ( Rouoult).

LEPERDITIA CAYUGA ( n. s.).

Valves strongly convex, subovate, length about once and a half

the width, subtruncate at the anterior end; ventral margin some-

what abruptly curved, the greatest width a little posterior to the

middle. The left valve is apparently thickened towards the ven-

tral margin; but the specimens are in such a condition as to

afford no satisfactory evidence of the surface-markings.

Geological formation and locality. In the Corniferous limestone : at

Rlanding's quarry, Springport, near Cayuga lalie, N.Y.

LEPERDITIA SPINULIFERA (n.s.).

Minute, ovoid, length less than one-sixteenth of an inch. Valves

most convex and a little gibbous towards the posterior end. An-

terior tubercle strongly developed, and close to the dorso-lateral

angle; the antero- central portion a little depressed, with a very

minute and scarcely defined tubercle : the posterior end is ob-

liquely subtruncate and very obtuse; the posterior dorso-lateral

angle marked by a distinct node, and the posterior ventro-lateral

186I.J



112 FIFTEENTH REPORT ON THE CABINET OF NAT. HISTORY.

angle has a distinct spine projecting obliquely beyond the margin.

The hinge-line is canaliculate on the back, and the margins of

the valves project in a thin sharp line along their junction at the

ends, and less conspicuously on the ventral side.

Surface marked by distinct undulating striae.

This species lias all the external marks of Leperditia ; and the striae,

or impressions of the vessels radiating from the central tubercle, are very

distinct under a lens.

This shell is slightly smaller than L. punctulifera of the same rocks.

LEPERDITIA SENECA (n.s.).

In the same shale with L. spimdifera are several specimens of a short

ovoid form of Leperditia, which is essentially smooth, and for the most

part the individuals are smaller. A larger specimen of apparently this

species, where the crust is removed, shows an indentation on the centre of

the valve. An impression of another individual has the appearance of having

been made by a granulose surface.

Of the three species known in the Hamilton group, the L. pujicUilifera

is far the most abundant.

Geological formation and locality. In the shales of the Hamilton group :

Ontario county, N.Y.

ANNELIDA.
GENUS SPIRORBIS (Lamarck).

SPIRORBIS ANGULATUS ( n. s.)

Discoid or very slightly ascending, making two or more volutions :

outer volution robust; the transverse diameter greater than the

dorso-ventral, and the sides sometimes subangular. Surface la-

mellose striate, the lamellae undulating and sometimes crowded

into ridges, and the upper angular side sometimes nodose. The

aperture is rounded or oval, and usually nearly rectangular to the

plane of volution, but sometimes turned upwards.

This species is usually attached to shells, and particularly to Tropido-

LEPTUS. It is a mose robust species than the S. laxus, and less distinctly

annulated.

Geological formation and locality. In the shales of the Hamilton group

:

at Darien in Erie county, and in Ontario county, N.Y.
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mm
The Trilobites enumerated and described in the preceding pages

include all those satisfactorily known to me at this date, from the

Upper Helderberg, Hamilton and Chemung groups, with the excep-

tion of the following species which was omitted in the proper place.

HOMALONOTUS DEKAYI ( Green, sp.).

Dipleura dekayi : Green, Monograph, p. 79.

Niittainia sparsa : Eaton, Geological Textbook.

Homalonotus dekayi : Yanuxem, Report of the Third Geological District, p. 150.

— — ; Hall, Report of the Fourth Geological District, p. 205.

This species is known in the Hamilton group from near the Hudson river

to Lalse Erie ; but is comparatively rare on the west of Cayuga lake, and

extremely rare to the west of the Genesee valley. >

The Phacojis nupera (^Calymene nupera, Report 4th Geol. District of

New-York), from the Chemung group, may probably be only a variety of

Phacops rana^ though its condition is such as not to admit of critical

comparisons.

l^c

I have had no opportunity for investigating the following species, de-

scribed by Mr. Conrad in the Annual Report on the Palaeontology of

New-York for 1841, p. 48, from the Schoharie grit and Onondaga limestone.

" AsAPHUS? ACANTHOLEURUS. Pygidium very wide at base ; margin

" lunate, but projecting in the middle. A broad space between the ends

" of the ribs and the margin, on which are nine thick erect spines, the

" central one largest. Surface of the lobes with coarse tubercles. Loca-

" liti/ : Near Schoharie, in limestone with Odontocephalus (Onondaga

" limestone), found by Mr. Gerhard jr."

*' A.? denticulatus. Pygidium with a lunate margin, denticulate at the

" termination of the ribs : ribs simple, with two rows of minute tu-

" bercles on each. Locality : Schoharie, in Grit N° 18. Found by Mr.
" Gebhard."

A wax cast, from an impression of the first of these species, shows a

character of pygidium not unlike that of Dalmania myrmecophorus. Both

species doubtless belong to the Genus Dalmania.

[Senate, No. 116.] 15
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SUPPLEMENTARY NOTE TO THE THIRTEENTH REPORT
OF THE REGENTS ON THE STATE CABINET.

In tlie Thirteenth Annual Report of the Regents upon the State Cabinet,

I published a notice of the Trilobites of the Quebec group, occurring at

Georgia ( Vermont), proposing the generic names Bathynotus and Bar-

RANDIA for the two generic forms. At the moment of sending the manu-

script to press, I had changed the generic name Olenellus, at first

proposed, to Barrandia, in honor of the author of the ^^Systhne Silurien

de Boheme;''^ unfortunately overlooking the fact that Prof. M'CoY had

proposed the same name for a genus of trilobites. As the later name is

untenable, even if the genus proposed by M'CoY should be abandoned,

/ I shall propose to return to the name Olenellus ; retaining the views

originally expressed as tt) the relations with Paradoxides and Olenus,

the primordial types to which the hew genus is allied.
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PRELIMINARY NOTICE

OF SOME OF THE SPECIES OF CRINOIDEA KNOWN IN THE
UPPER HELDERBERG AND Hi^MILTON GROUPS OF NEW-YORK.

CRINOIDEA.

GENUS EDRIOCRINUS (Hall).

In the third volume of the Palaeontology of New-York*, I have

proposed the name Edriocrinus for some species of Crinoidea which

are apparently destitute of a column, but which in their young state

are affixed by their basal plates, and afterwards become free. One

of the described species^ inits earlier stages of growth, often occurs

in groups of two or three individuals, firmly adhering to some foreign

body by a broad base of attachment.

The species described are from the Lower Helderberg limestones

and from the Oriskany sandstone.

In the limestone of the Upper Helderberg group there is a similar

form, with more elongated base, which is sometimes rounded, and

resembles a short column; but so far as I am able to determine from

the specimens examined, the species is sessile, having the structure

of those already described, without a jointed column.

1. Figure of a specimen, natural size, showing base and first radial plates.

2. View of the summit of the specimen.

• Palaeontology, Vol. iii, p. 119.
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EDRIOCRINUS PYRIFORMIS ( n. s.). / |
'^<^-*l^

General form elongato-pyriform or subclavate. Base elongate, sub-

cylindrical, more or less attenuate, solid, or the plates closely

ancliylosed. Radial plates more rapidly expanding, giving a sliort

turbinate aspect to the upper part of the body, contracting to-

wards their superior margins, which are more or less abruptly

bent inwards; the upper margins marked by two narrow grooves,

for the insertion of the next series of plates.

Surface smooth or finely granulose-striate.

The specimens which I have examined are about an inch and a half in

length, from the base to the smnmit of the radial plates. One specimen

preserves a fragment of a single plate of the third series, but too im-

pertect to be of any value in determining the form. The base is usually

concave: as if, in the living state, adhering to and clasping some cy-

lindrical body.

Geological formation and locality. In the limestone of the Upper Hel-

derberg group. Coll(3cted by E. Jewett and C. A. White, from Eastman's

quarry south of Utica.

GENUS CriEIROCRINUS ( Hall).

Thirteenth Annual Report of the Regents of the University, on the State Cabinet of

Natural History.

CHEIROCRINUS CLA.RUS (n.s.). I
j)

' H
Body of medium size and strength, a little flattened on the dorsal

side below, and expanding slightly above. Column short, flexuous :

joints in the lower part long, becoming shorter above; basal plate

short, concave. First dorsal plate triangular, short, the base a little

concave in the centre and straight on each side : dorso-lateral

plates five-sided, large, a little thickened at the junction of the

arm-plates; upper dorsal or dorso-radial plate short, five-sided,

and supporting a single simple arm which is composed of rounded

or subcylindrical plates about once and a half as long as wide.

The second plate above the dorso-lateral plate is cuneate above,

and supports two arms; while the lower plate of the ventral arm

is likewise bifurcating, and sustains on its ventral slope a third

arm; giving three lateral arms, each of which bifurcate several

times, and all are composed of elongate cylindrical joints. [Other

arms may exist on the ventral side, but they are not visible in the

specimen examined.]

Surface finely papillose.
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The specimen is essentially entire : the column is attached by a spread-

ing root to the column of another crinoid. The column of the Chkirocrinus

is about two and a half inches in length; while the length of the body

and arms, when fully extended, has been about the same. From the posi-

tion of the animal and the direction of its column, it appears to have been

attached to the crinoid column while that body remained in a vertical

position, or while the animal to which it belonged was in a living state.

This seems the more probabh?, since, had it been attached to a fragment

lying on the bottom, the pendant arms of the Cheirocrinus would have

reached nearly or quite to the muddy sediment.

Geological formation and locality. In the shales of the Hamilton group:

Ontario county.

GENUS ANCYROCRINIIS ( n. g.), Hall.

In the shales oJT the Hamilton group, and in the limestone of the

Upper Helderberg group, there occur numerous crinoidal bodies.

which, at one extremity, have the form of a bulb or thickened co

lumn, with lateral ascending processes and a central ascending

column of greater or less length.

Specimens of this character, in what appear to be incipient stages

of growth, are like fragments of crinoidal columns, rounded anti

sometimes attenuated below, with a small articulating scar at the

extremity : recognizing this as the base, there proceed from the

sides obliquely ascending spine-like processes, of the character of a

crinoidal column, but tapering to an obtuse point, or sometimes

truncate. The central portion continues above these divisions, and

is marked by the transverse joints, while the part below and the

lateral processes are rarely thus marked.

As the development progresses, this lower portion, and the part

around and above the lateral processes, becomes enlarged and swol-

len in the form of a bulb. The central column above sometimes

continues till the bulb acquires a comparatively large size; but

often it separates, and the cicatrix becomes more or less obliterated

and covered by calcareous accretion which sometimes assumes a

concentric lamellose structure.

In the more perfect specimens the form is somewhat biturbinate,

the base rounded and larger than the portion above the processes.

In some of the forms the lateral processes are all nearly or quite in

the same range, while in others they are unequal, and often one of

them is considerably above the others at its origin.

No structure has been determined in these parts; and thus far

we do not know the body, which we infer has been attached to the
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summit of the column. The column is round in its lower part,

sometimes becoming quadrangular above, and is unequal in its

dimensions.

These bodies seem to have been the base, and indicate the exis-

tence of a free floating crinoid, with the thickened bulb below
serving as a balance for the column and body above. The articula-

ting scar on the lower extremity of the smaller ones indicates that

the animal was fixed in its young state.

For these bodies and their appendages, a designation is required j and

I have chosen that of Ancyrocrinus, indicating the anchor-like appendage

of the column.

A^^CYROCRINUS BULBOSUS ( n. s.)- I "(
^
> ^^' ^ ^

BuLBiFORM below, with four lateral, obliquely ascending processes

of the character of jointed or solid spines, which are more or less

thickened according to age. Column above the bulb often elonga-

ted, rounded in the lower part and obtusely quadrangular above

in older specimens, which preserve but a small part of the column

as a thickened process. Body and arms unknown.

The figure is from a specimen in the State Collection, which preserves

about seven inches of the column above the bulb. The lateral processes

are restored from another specimen.

Geological position and locality. In the shales of the Hamilton group :

Lake Erie shore, and elsewhere.
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ANCYROCRINUS SPINOSUS (n.s.).

Body biturbinate, smaller above; lower part rounded, swelling and

sometimes ventricose. Lateral processes four, arranged at regular

intervals and at nearly equal height from the base. The central

portion above the lateral processes more or less elevated, rounded,

and, in the young forms, extremely conical; the summit marked

by a scar, but no column has been seen attached.

Geological formation and locality. Limestone of the Upper Helderberg

group : Falls of the Ohio, and elsewhere.

GENUS PLATYCRINUS ( Miller).

PLATYCRINUS ERIENSIS { n. s.).

Body small, cup-shaped : cicatrix for the attachment of column

comparatively large, bordered by a thickened rim. Basal plates

closely anchylosed, curving gently upwards : radial plates a little

wider than high, and the suture marked by a sharp line. The

centres of the plates become prominent above the middle, and

terminate in a conspicuous articulation which occupies nearly

one-third the width of the plate. First arm-joint quadrangular;

the second pentagonal, giving a bifurcating arm : arm-joints

strong, subangular, thickened at their extremities, and supporting

on the upper angles strong jointed tentacula. Surface granulose.

This neat little species is scarcely more than three-sixteenths of an inch

from the base to the origin of the arms, while the arms themselves have

been more than three times as long. The strong subangular joints of the

arms, and the strong tentacula, are marked characters.

Geological formation and locality. \i\ the shales of the Hamilton groupie

near Hamburgh, Erie county, N.Y. Collected by C. A.. WmiE, 1860.

PLATYCRINUS EBORACEUS (n.s.).

Base large, spreading, consisting of three distinct plates, the suture

lines marked by a narrow ridge : cicatrix for column attachment

of moderate size, prominent, and very distinctly serrated on the

edge. Entire surface finely granulose.

The width of the basal plates altogether is nearly an inch, while

the elevation is only about three-fourths of an inch.

Geological formation and locality. In the shales of the Hamilton group:

near York, Livingston county. Collected by C. A. WmiE and R. P. Whit-

field, 1860.
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GENUS POTERIOCRINUS ( Miller).

POTERIOCRINUS NASSA ( n. s.).

Body turbinate : base comparatively broad, pentangular, witli the

column-scar strongly marked, and its angles corresponding to the

sutures of the plates. Basal plates pentagonal, longer than wide,

the lateral angles at the base a little prominent, corresponding to

the form of the column : subradial plates hexagonal (except on

the anal side) and subequal, nearly once and a half as long as

wide; radial plates shorter than their width, hexagonal (except on

the anal side), broadly truncate above, with the margin thickened

for the attachment of the strong arm-plates. The subradial plates

are prominent and subangular along the middle, and somewhat

abruptly depressed at the sides.

Surface smooth or finely granulose.

Geological formation and locality. In the shales of the Hamilton group,

near Canandaigua, N.Y. Collected by R. P. WmxFiELD, 1858.

POTERIOCRINUS NYCTEUS (n.s.).

Body turbinate : height and greatest width nearly equal. Basal

plates a little longer than wide : subradial plates about one-fourth

longer than wide : radial plates nearly twice as wide as long,

prominent above, the upper margin thickened and projecting; a

little depressed between the centre and the lateral margins, the

latter slightly thickened at the suture line.

Arms bifurcating on the third joint from the base, composed of

^ rounded joints which are once and a half as long as wide, con-

tracted in the middle and swelling at the extremities : every

second joint on the opposite sides give origin to armlets of similar

character to the arms. The tentacula undetermined. Proboscis

nearly three times as long as the body plates.

Plates on the anal side comparatively large, supporting on the

upper margins the plates of one side of the strong elongate pro-

boscis, hexagonal, wider than high, and gradually diminishing in

size from the base. Upper anal plate, and plates of the proboscis,

marked by radiating subangular ridges towards the margin. Plates

of the body and arms striato-granulose, the striae arranged in a

radiating direction.

Column round, comparatively strong; the upper part composed of

joints of unequal length, in a somewhat regularly alternating
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order; and below this, of nearly equal joints which are about

half as long as wide, with strongly crenulate margins.

Geological formation and locality. In the shales of the Hamilton group,

Ontario county, N.Y. C. A. White, collector.

POTERIOCRINUS DIFFUSUS ( n. s.).

Body small, turbinate. Basal plates small, about as long as wide :

subradial plates less than one-fourth longer than wide, prominent

in the middle : radial plates short, much wider than high, the

upper margins thickened and projecting. Three plates are visible

in the anal area, the lower one of which is subpentagonal, the

two lower sides resting on adjacent subradial plates. The three

lower arm-plates are wider than long.

Arms bifurcating on the third plate, giving ten arms, which are long

and slender, widely diverging, composed of long cylindrical joints

curving alternately on opposite sides, and giving a zigzag direc-

tion to the arms. Every second or third joint gives off armlets,

which are composed of joints similar to those of the arms, but

proportionally longer : intermediate joints shorter than those

bearing the armlets. No tentacula proper have yet been observed.

Surface of the body granulose. Column round; the upper part

consisting of thicker and thinner joints, with the edges rounded.

Geological formation and locality. In the shales of the Hamilton group,

Ontario county, N.Y. C. A. White, collector.

POTERIOCRINUS NEREUS ( n. s.).

Body small, subpentagonally turbinate. Basal plates short, minute,

forming a narrow rim about the base of the body : subradial

plates longer than wide : radial plates shorter than the subradials,

thickened at the upper margins. First arm-joint short; second one

much longer, and thickened at the extremities. Arms bifurcating

on the second joint from the radial plate; the joints nearly twice

as long as wide, rounded and thickened at the extremities, and

giving origin to slender jointed tentacula. Surface granulose or

granulose-striate, sometimes apparently smooth.

Column obtusely subpentangular near the base of the body, and
composed of joints of unequal thickness.

Geological formation and locality. In the shales of the Hamilton group,

Ontario county, N.Y. Collector C. A. White.

[Senate, No. 116.] 16
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POTERIOCRINUS YERTICILLUS ( n. s.).

Body elongate, clavate or subfusiform ; the height to the top of the

first radial plates equal to twice the greatest transverse diameter.

Easal plates elongate, about twice as high as wide, gradually

expanding from below; their upper ends obtusely pointed. Sub-

radials half as high again as wide, three hexagonal and two hep-

tagonal. First radials half as large as the subradials, a little wider

than high, pentagonal and hexagonal. Second radials, or first

arm-plates, small, little more than half as wide as the first radials,

quadrangular. Four anal plates are preserved in the specimen;

the first small, quadrangular, resting obliquely upon two sub-

radials, and its upper margins placed against the lower lateral

angles of a first radial and the second anal plate : second and

third anals larger, resting between the first radials of the adjacent

rays; fourth one small, about equal to the second radials, and

resting directly on the top of the third anal plate. Arms unknown.

Surface of plates smooth or finely granulose. Column round, of

medium size, composed of rather strong plates, which are some-

what unequal near the junction with the body.

This species is closely related to F.fusiformis of the Burlington lime-

stone, in general form and structure, but differs in the proportions of the

plates, especially of the first arm-plates, which in that species are very

long.

Geological formation and locality. In the shales of the Hamilton group:

Ontario county. C. A. White, collector.

POTERIOCRINUS INDENTUS ( n. s.).

Body less than medium size, broadly calyculate or subturbinate,

gradually spreading to the top of the first radials. Basal plates

low, less than one-fourth of the entire height of the cup, very

obtusely pointed at the upper end. Subradials proportionally

large, height and breadth subequal; three hexagonal and two

heptagonal, the latter largest. First radials of moderate size, a

little wider than high, pentagonal, with the upper angles bent

inward, giving them the appearance of being heptagonal. Cicatrix

for the arm-attachment extending two-thirds across the plate.

Four anal plates preserved; the first one is largest, pentagonal,

resting between two subradials and the first radial plates : second

anal plate smaller, resting on the top of the largest subradial;

third and fourth anal plates small.
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Surface marked by strong indentations at each angle of the plates,

giving an elevated appearance to the space on the border of the

plate between the angles, forming ridges which join across the

sutures of the plates. Column long, proportionally strong, com-

posed of very unequal plates alternating with each other.

Geological formation and locality. In the shales of the Hamilton group:

Ontario county. C, A. White, collector,

CYATHOCRINUS (SUBGENUS?).

CYATHOCRINUS BULBOSUS ( n. s.). / ^,
-

Body small, nearly hemispherical, forming a bulb-like projection at

the base of the strong expanded arms. Basal plates minute : sub-

radials of moderate size, four hexagonal, one heptagonal. First

radials larger than the subradials, broad, short, pentagonal. Anal

plate elongate, quadrangular. Arms spreading horizontally from

the body, proportionally strong and massive, composed of short

broad plates with outer margins slightly elevated. In some rays

the first bifurcation is upon the third plate, in others at greater

distances, and varying in difierent specimens : in one specimen, it

occurs on the eleventh plate of one ray. Above the first, there are

generally about three other bifurcations in the main division, and

the branches divide at irregular distances, giving ten to fifteen

branches to each ray.

The terminal plates of the outer divisions are thin, and obtusely

pointed. The lateral diameter of the arm-plates is about double

that from the outer to the inner faces. Inner face of the arms

strongly grooved. The scars for the attachment of tentacula have

not been observed.

The body is proportionally very small, the arms spreading an inch

and a half on each side. The column (if any) has been extreme-

ly small, as no cicatrix for its attachment has been observed. The

arms in all the specimens are expanded, and this appears to have

been the normal condition.

The structure of the body, being identical with that of Cyathocrinus,

offers no means of separation from that genus; but the strong expanding

and broadly grooved arms are unlike any of its known species.

Geological formation and locality. In the limestone of the Upper Hel-

derberg group : Livingston county, N.Y.
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GENUS rORBESIOCRINUS (DeKoninck).

FORBESIOCRINUS LOBATUS ( n. s.).

Body less than the medium size of the genus, spreading somewhat

abruptly from the base to the third radial plates, from which the

arms rise almost vertically. Basal plates small and short, forming

a narrow ring around the base : subradial plates short, pointed

above ; rays prominent : radial plates abruptly bent inward at

the sides, the upper margins deeply sinuate for the reception of

the patelliform plate of the next superior joint; the third radial

marked by a prominent central node near its upper margin.

Interradial spaces deeply depressed, with numerous interradial

plates. Arms bifurcating on the third radial plate, and again two

or three times above this. Surface finely granulose.

The length of the bod}' and arms (which are incurved at the

summit) is a little more than one inch.

This species bears considerable resemblance, in general form and

proportions, to the F. giddingi of the Carboniferous limestone.

Geological formation and locality. In the shales of the Hamilton group,

Ontario county, N.Y. C. A. White, collector.

FORBESIOCRINUS NUNTTUS (n.s,).

Body pentalobate below, subturbinate, regularly spreading from the

base to the free arms. Basal and subradial plates rudimentary,

the latter barely visible beyond the column-facet. The primary

radial series consists of three plates, which increase rapidly in

width from the lower one : interradial and anal plates apparently

none. Secondary radial series three, decreasing in width from

below upwards; the last one a bifurcating plate. On one ray the

arm bifurcates on the fourth plate, while the other division is

simple to the sixth plate, the seventh being apparently a bifurca-

ting plate.

Surface strongly granulose or papillose, with a median ridge on the

centre of the plates, and a strong, short, obtuse, ascending spine

at the centre of the bifurcating plate.

The upper part of the column is round, enlarging upwards, and

composed of thin joints so characteristic of the genus. The marks

of the overlapping patelliform plates are well preserved in the rays.

The close resemblance between this species and the 0. thiemei of the

Burlington limestone is very remarkable. It differs in the character of

surface and in the divisions of the ray, which are regularly bifurcated
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three or more times, while in the 0. thiemei there are no true bifurcations

above the second one. The specimen is imperfect in its upper part.

Geological formation and locality. In the shales of the Hamilton group,

associated with Platycrinus eriensi, Spirifer granuliferus, S. mucronatus,

Strophodonta demissa, Orthis penelope, and otlier characteristic Hamilton

fossils : Erie county, N.Y. C. A. White, collector.

GENUS RHODOCRINUS (Miller).

[SUBGENUS] ACANTHOCklNUS? ( R(emer).

Admitting the formula of Rhodocrinus as now generally adopted

among authors, which recognizes five basal plates instead of three

as given by Miller, the genus will include several forms heretofore

referred to other genera. The formula given by De Koninck is as

follows :

Basal plates, 5;

Subradials, 5;

Radials, 3X5;
Brachials, 1 or 2, soldered to or forming part of the calyx;

Interradials, 6 to 8X4;
Anals, 10 to 12;

Interaxillaries, 1X5;
Arms 10 to 20, bifurcating two or three times.

Adopting this formula without other restrictions, we include

those forms with five rudimentary or undeveloped plates, as Thy-

sANocRiNus and Lyriocrinus of the Niagara group, as well as Olla-

CRiNus, GiLBERTSocRiNus aud AcANTHocRiNus, where the basal plates

are developed.

In the simpler forms of Rhodocrinus, we have the three radial

plates, succeeded by one or two pairs of secondary radials or bra-

chial plates below the arm openings; with arms in pairs, with or

without bifurcations; and a simple interradial series of six or eight

plates, uniting with those of the rounded dome.

These forms, which are usually globose or subglobose, begin their

existence in the Lower Silurian strata, and continue through inter-

mediate formations to the Carboniferous limestone.

In Thysanocrinus we find a departure from those just noticed,

which include some of the typical forms of the genus. The described

forms of Thysanocrinus are not globose, but turbinate; the basal

plates rudimentary; the arms usually bifurcating from their origin;

the interradial plates usually three, with a single axillary or inter-

brachial plate. The character of the dome is not well determined :
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in some, there seems reason to infer the existence of an elongate

proboscis.

In Lyriocrinus we have a subglobose body, with the basal plates

extremely rudimentary, and not noticed in the original generic

description, though since proved to exist. The interradial plates are

four or five, with a single interbrachial plate; the arms rising in

pairs from each ray, and continuing simple to their extremities.

Dome unknown.

In AcANTHocRiNus, thc ba§al plates are developed beyond the

column; the subradials and first radials bear nodes or spines. The

rays divide on the third radial, and each division has three supra-

radials below the free arm-plates. In the typical species of this

genus by Rcemer, there are shown about fifteen interradial plates

and several interbrachial plates.

In the Hamilton group we have at least two species, which, pre-

serving the formula of Rhodocrinus, have nevertheless an unusual

form for species of that genus, and approach the Acanthocrinus in

some of the more important features. I have therefore referred them,

for the present at least, to that genus or subgenus of Rhodocrinus.

In the same association we find a single globose form of Rhodocrinus,

with the arms in pairs surrounding the low dome.

RHODOCRINUS (ACA.NTHOCRINUS) NODULOSUS ( n. s.).

Body short, turbinate : height and greatest width about equal. Basal

plates pentangular, well developed, and separating the subradial

plates from the column-area. First radial plates pentagonal, or

sometimes with one of the lower angles truncate, giving an ir-

regular hexagonal form. Second radials hexagonal, wider than

high. Third radials pentagonal, or sometimes unequally hexago-

nal. The rays bifurcate, and have three or four simple plates in

each of the secondary radial series; above which, they become a

double series of pentagonal arm-plates. Arms bifurcating, be-

coming free at the fifth, sixth, or seventh range of plates above

the supraradial series, and again bifurcating a second and a third

(and perhaps a fourth) time; the bifurcations widely divergent.

If the rays are equal, the entire animal had at least forty arms.

Interradial series consisting of fifteen or more plates, the first one

much larger than either of the others. Interbrachial series con-

sisting of about twelve plates. Column, at the base of the body,

large and round, with a pentangular cavity.

Surface of the subradial and first interradial plates distinctly no-
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dose in the middle, with obsolete ridges radiating to the margins

of the plates : radial plates elevated but not nodose in the centre,

and with the radiating ridges well defined towards the margins.

Interradial plates (above the first one) and interbrachial plates

strongly nodose.

This species has the aspect of one of the larger forms of Forbesiocrinus;

the height from the base to the first division of the ray being nearly one

inch, and thence to the second bifurcation nearly three-fourths of an inch.

Geological formation and locality. In the shales of the Hamilton group:

Ontario county, N.Y. C. A. White, colle'ctor.

RHODOCRINUS (ACANTHOCRINUS) GRACILIS (n. s.).

EoDY small, turbinate : rays prominent; base small, pentalobate, as

is the upper part of the column. Easal plates small, but distinctly

developed beyond the column-facet : subradial plates small; first

radial plates comparatively large ; second and third radials a little

smaller; second radials two or three, below the first bifurcation

of the arms. One division of the ray bifurcates once, the other

twice; giving five arms from a single ray. Arms simple, slender,

composed (near the base) of a single series of plates which are

wider on one side, but finally composed of a double series of

wedgeform plates. Interradial plates small, subnodose or tubercu-

lose, about twelve or more visible in each series. Interbrachial or

interaxillary plates minute, undetermined.

This species likewise bears a resemblance to Forbesiocrinus in the

prominence of the rays, and in the numerous small plates of the inter-

radial areas. The arms bifurcate only near the base; and in this respect,

it differs conspicuously from the preceding species.

Geological formation and locality. In the shales of the Hamilton group:

Ontario county. C. A. White, collector.

RHODOCRINUS SPINOSUS ( n. s.).

Body subglobose : height and breadth about as two to three; base

concave; basal plates covered by the column. Subradial plates

large, the lower half bending abruptly into the basal depression :

first radial plates comparatively large, heptagonal; second and

third radials smaller, the third one a bifurcating plate which gives

origin to two simple arms.

Interradial series consisting of seven or more plates; the first one

large and hexagonal, sustaining three smaller ones. Interbrachial

series of one or more plates. The subradial, first radial, and first

interradial plates large and convex, with a strong spine proceeding
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from the centre of each one. The spines from the radial and in-

terradial plates are as long as the height of the body : the spines

of the subradial plates of similar character.

The second and third radials are marked by a longitudinal ridge,

which bifurcates on the upper plate. The interradial plates are

marked by central ridges, with defined ridges extending to the

margins of the plate. The first radial and first interradial plates

are broadly undulating; the elevated parts extending from the

sides of the plate^^and the depressions towards the angles. Arms
elongate, subcylindrical, composed of short joints which are

narrowly grooved on the inner side, and furnished with jointed

tentacula.

Tins little species is most remarkable in the strong elongate spines,

which are much more extreme than in any species heretofore observed.

Geological formation and locality. In the shales of the Hamilton group:

Ontario county. C. A. White, collector.

GENUS TREMATOCRINUS (Hall).

TRE^rATOCRINUS SPINIGERUS (n. s.).

Body small, urnshaped, inflated in the lower part, constricted above

the middle and again spreading at the top, forming a rim-like

expansion at the base of the arms. Summit concave : base im-

pressed; the cavity embracing the basal and subradial plates.

First radial plates large, forming the base of the cup : plates of

the antero-lateral and postero-lateral rays uniting with each other

by the lateral edges; the others separated by the first interradial

and first anal plates of the corresponding areas, w^hich truncate

and rest upon the subradials. Second radials but little smaller

than the first, hexagonal. Third radials smaller than the second,

heptagonal; the upper cuneate edge supporting the superradials,

from the second of which rise the true arms : these are long and

slender, rounded on the back, and in the lower part consisting of

short plates, bifurcating on the fifth plate; above this, they are

composed of short cuneiform plates, arranged like those of true

POTERIOCRINUS.

Interradial spaces occupied by fifteen or sixteen small plates, and

enclosed at the top by the summit-arms, which are proportionally

strong in the lower part and composed of a double series of semi-

elliptical plates to the fourth pair, where they bifurcate, forming

a pair of sl4nder cylindrical processes. The entire length of these

arms is about one-fourth greater than the height of the w^hole

body.
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Anal area larger than the interradial, and occupied by a greater

number of plates; not limited above by a single summit-arm like

those, but opening to the dome, and having a more slender sum-

mit arm arising from each side : these arms are composed of four

ranges of small plates, tlie range on the lower side largest. This

arrangement gives six summit-arms, instead of five as in the other

species of this genus.

Surface of plates finely granulose.

The first and second radials bear on their centres long spines. The

plates of the radial series are elevated above the arms, giving (in

a basal view) a pentalobate form to the body. Summit composed

of numerous very small plates, and ornamented by several lo-

zenge shaped depressions as in the typical forms of the genus.

The lateral or true arms, in this species, present some differences of

structure and mode of attachment from those observed in one of the

typical species of the genus. The arm-plates originate on the second

supraradial, and are alternately wider on one side. Each arm bifurcates

on the fifth plate above its origin, and continues undivided as far as the

eighth plate above this, having the character of the arms of Cyathocrinus

or PoTERiocRiNus; while those observed in the Carboniferous species ap-

pear like slender and pendulous tentacula. Better specimens of the latter,

however, are required to determine these characters in detail.

Geological formation and locality. Shales of the Hamilton group : On-

tario county. 0. A. White, collector.

GENUS ACTINOCRINUS (Miller).

ACTINOCRINUS NYSSA ( n. s.).

Calyx hemispherical, with a tripartite rim surrounding the base,

formed by the projection of the lower margin of the basal plates.

Column-cicatrix of moderate size, scarcely depressed. First radial

plates of medium size, the upper and lower lateral faces subequal.

Second radials a little smaller than the first, somewhat regularly

hexagonal. Third radials smaller than the second, heptagonal,

supporting still smaller hexagonal supraradials on the upper

margins : these again support a brachial plate, with a single arm
on the outer face and a secondary supraradial on the inner face :

this again supports a brachial and single arm on the inner face,

and a series of three supraradials of the third order on the outer

face, the upper one of these supporting an arm on each side;

giving four arms to each main division of the ray, or eight arms

to each ray = 40 arms.

[Senate, No. 116.] 17
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Arms long and slender, composed of a double series of very narrow

short plates, interlocking on the back of the arm (which is there

slightly grooved) and angular on the edges. Each plate gives

support to a series of slender jointed tentacula, with a node or

short spine on the outer surface of each joint.

Interradial spaces occupied by five, seven or more plates; the first

equal in size to the second radials, hexagonal, and supporting two

in the second series : two or three plates in the third and fourth

series.Intersupraradials two or three between the main divisions

of the ray. Anal area much larger than the interradial area, and

occupied by a greater number of plates in ranges of 1,3, 9, 5,

respectively; above which, they are irregularly placed.

Surface of plates marked by a single set of rounded ridges, forming

pointed nodes in the centres; those traversing the radial series the

stronger and more elevated. Dome elevated; the plates bearing a

spine upon the centre of each.

Geological formation and locality. In the shales of the Hamilton group:

Western New-York. C, A. White, collector.

ACTINOCRINUS EUCHARIS (n.s.).

Calyx somewhat larger than the medium size, broadly turbinate, a

little inflated in the lower part, with a thin trilobed rim at the

base of the cup, formed by the lower margin of the basal plates.

Easal plates low : first radials rather large, with large superior

lateral margins; second radials much smaller, hexagonal; third

radials less than two-thirds as large as the second, pentangular,

supporting on each of the upper sloping edges a primary supra-

radial of nearly equal size. These, on their outer sides, support a

series of three brachials, and on the inner a secondary supraradial

:

this supports brachials on each of its upper faces, giving six

divisions to each ray before the arms become free ; while the cen-

tral branch of each main division again bifurcates after becoming

free, giving a formula of
.8

5 ^ — 40 arms.

Interradial spaces large, occupied by ten or eleven plates each;

the first one equal in size to the second radial, hexagonal, and

supporting two smaller plates in the second range, one hexagonal

and one heptagonal, with three in the third range, two in the

fourth and fifth, and sometimes a small plate above. Intersupra-

radials three or more between the main divisions of the ray.

Anal area much larger than the interradial area, and occupied by
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a greater number of plates : the first one equals in size the first

radial, and supports three in the second range, with five in the

third range; above which, the arrangement cannot be well de-

termined.

Surface of plates marked by radiating ridges, which form, with

those from adjoining plates, a series of isosceles triangles : in the

lower part of the cup they are a triple series, and in the upper

part a single series. The ridges which traverse the ray are stronger,

and form a sharp carina, with strong nodes on the second radial

plates; while on the centres of all the other plates are low an-

gular nodes.

This species differs from A. nyssa in the form of the cup, in the surface

characters, and in the divisions of the rays, which take place lower down

in the calyx. It bears considerable resemblance to A. tenuis of De Ko-

NiNCK {Monograph^ pa. 128, pi. ii, f. 3).

Geological formation and locality. In the shales of the Hamilton group:

Western New-York, C. A. Write, collector,

ACTINOCRINUS PRJilCURSOR (n.s.).

Body small, short, subglobose, truncate at the base. Basal plates

small, depressed below for the reception of the column. First

radial plates proportionally large, much wider than high. Second

radials less than half the size of the first, quadrangular. Third

radials very small, subtriangular, with the lateral angles scarcely

truncate; the upper sloping margins supporting an arm on one

side, and on the other two supraradials, the upper one of which

supports two arms; giving three arms to each ray.

Interradial areas consisting of three plates each ; the first of mo-

derate size, supporting two small ones in the second range, above

which the plates more properly belong to the dome. Anal plates

ten or more; the first little more than half as large as the first

radial plates, supporting three in the second series and five in the

third, with small plates above, uniting with those of the dome.

Arms strong, composed of a double series of short plates, each of

which has an elevated ridge in the middle, giving a very rugose

structure to the arm.

Surface of body-plates elevated, and roughened by confluent gra-

nulse. The dome is imbedded in rock, and not determined.

This species is of the type of A unicornis of the Burlington limestone

(Carboniferous), and strongly resembles it in the calyx and arms; differ-

ing in some details of structure, and in surface characters.
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Geological formation and locality. In the shales of the Hamilton group:

Western New-York. C. A. White, collector.

ACTINOCRINUS CAULICULUS ( n. s.).

Body small. Calyx broadly cupshaped, approaching hemispherical,

with a thin projecting rim around the base; somewhat pentalobate

in a basal view, from the protrusion of the arm-bases and plates

of the radial series. Basal plates of moderate size, low, projecting

at the lateral margins. First radial plates proportionally large,

wider than high. Second radials small, pentagonal or hexagonal,

as wide as high. Third radials a little larger than the second,

pentagonal or heptagonal, supporting on each upper sloping edge

two supraradial plates of moderate size, one above the other : the

upper one of these is a bifurcating plate, and gives origin to two

arms, making four arms to each ray =i 20 arms.

Interradial plates three in each series ; the first one hexagonal,

wider than high, supporting two smaller plates in the second

range : above this, they are more properly dome-plates. First

anal plate nearly equal in size to the first radial, heptagonal,

supporting three small plates in the second range, with a still

larger number in the third range.

Arms becoming free above the third radial plate; composed in the

lower part of cuneate plates, and, above, of a double series of

interlocking plates, their length a little less than the breadth of

the arm, and their surfaces beautifully ornamented by granules

and small curving ridges.

Surface of plates marked by a single set of low, rounded, radiating

ridges, which unite with those of the adjoining plates at the

sutures, and, meeting in the centres of the plates, they form

rounded or angular nodes.

This species differs from either of the preceding in the structure and

number of the arms. In the arrangement of the calyx-plates, it is closely

related to A. nyssa ; but it is a smaller species, and differs in the number

of the arms.

The four preceding species are remarkably similar to Carboniferous

forms of the genus ; and, aside from their well authenticated geological

associations, would in themselves offer no means of separation from the

Crinoidea of the Carboniferous fauna.

Geological formation and locality. In shales of the Hamilton group :

Western New-York. C. A. White, collector.
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ACTINOCRINUS CALYPSO ( n. s.).

Body of medium size, somewhat narrowly turbinate to the bases of

the free arms. Basal plates proportionally large, with a somewhat

small column-facet. First radial plates of moderate size, with

upper and lower lateral margins subequal. Second radial s about

half as large as the first, hexagonal. Third radials much smaller
,

pentagonal, the upper lateral angles slightly truncated; the upper

sloping sides each supporting a series of two small supraradial

plates : from the upper one of these rise two arms in the anterior

and antero-lateral rays, giving four arms to each of these rays.

The postero-lateral rays are probably the same, which would give

an arm-formula of
4

}I^ = 20 arms.

First interradial plate intermediate in size to the first and second

radials, hexagonal; supporting two smaller hexagonal or hepta-

gonal plates in the second range, with a larger number of very

small plates above, meeting with those of the dome. Anal area

not determined.

Arms round, slender, twice or twice and a half as long as the height

of the cup, composed of a double series of very short interlocking

plates, each of which bears a long tentacle composed of very long

joints.

Surface of plates marked by low, distinct, rounded, radiating ridges,

from one to four at each margin, most numerous at the base and

decreasing upwards. A strong rounded ridge commences at the

upper margin of the first radial plate, and extends through the

middle of the ray to the base of the free arms, where it equals

them in size, and is longitudinally marked by granulose strise.

This species differs from A cauliculus in the surface markings; while

the arm-formula, as well as the arm-structure, appear to be alike in both:

it also differs from that species in the form and relative height of the

basal plates.

Geological formation and locality. In the shales of the Hamilton group:

in Western New-York.
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ACTINOCRINUS POCILLUM (n.s.).

Body regularly hemispherical below the arms. Base with a com-

paratively large depression for the column-attachment, and a low

rounded tripartite rim formed by the thickening of the basal

plates. First radial plates of moderate size, wider than high.

Second radials much wider than high, hexagonal. Third radials

smaller than the second, broadly pentagonal or heptagonal; sup-

porting on each upper sloping face, in the anterior and postero-

lateral rays, a single supraradial plate, which gives origin to an

arm on each side, making four arms to each of these rays. In the

antero-lateral rays, those plates support an arm on each side,

giving only two arms. This makes a brachial formula,

^ 4 .

f-f =: 16 arms.

TiRST interradial plate large, hexagonal; supporting two smaller

plates in the second range, with still smaller ones in the third,

uniting with the dome-plates. First anal plate smaller than the

first radials, heptagonal; supporting three smaller plates in the

second range, five in the third, and still more in the fourth, the

plates in each series smaller than in the preceding one. Arms
round, slender, with two bifurcations, composed of two series of

short plates interlocking on the back; the upper edges elevated,

producing a somewhat imbricate appearance, with granulosa

surface.

Surface of plates marked by four small lozenge-shaped elevations,

covered by very fine radiating strise. These raised portions of the

surface occupy a triangular space on each side of tlie sutures

between adjacent plates, so that there are as many of these eleva-

tions surrounding each plate as there are sides to the plate : the

centres of the plates are also slightly elevated.

Geological formation and locality. In the shales of the Hamilton group:

Western New-York. C. A. White, collector.

ACTINOCRINUS : Subgenus MEGISTOCRINUS (Owen).

MEGISTOCRINUS DEPRESSUS ( n: s.).

Body rather large, broadly spreading, shallow. Dome depressed, with

strong deep constrictions or depressed areas between the rays and

their divisions, reaching to the centre, which is ornamented with

a strong spine : five other spines are at the junction of the ridge,

marking the divisions of each ray, about halfway from the centre
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to the periphery, making six in all. A somewhat strongly elevated

aperture is situated in the depression corresponding with the

anal series. Basal plates small, extending but little beyond the

cicatrix of the column. First and second radial plates about equal

in size, the latter regularly hexagonal. Third radials smaller,

heptagonal; supporting on each upper sloping face (in the anterior

and postero-lateral rays) a hexagonal or heptagonal supraradial

plate, with brachials on each of its upper faces, giving four arm-

bases to each of these rays; while in the antero-lateral rays they

support the brachials, giving only two arms : this makes the

formula,
4

|~|- = 16 arms.

Interradial series consisting of eight to ten medium-sized plates

and three to five smaller ones, which unite with those of the

dome : the first is largest and hexagonal, supporting two hexa-

gonal plates in the second range, three in the third range (one of

which is hexagonal and two pentagonal), two in the fourth range

of unsymmetrical form, and above this the smaller ones irregular-

ly placed.

Anal area much larger than the interradial area, composed of twenty

plates (more or less), the first about equal to the first radials, and

supporting three in the second range; above this, irregularly ar-

ranged. In the four-armed rays, there are about three interbrachial

plates; and in the two-armed rays, one plate. Arm-bases spread-

ing in compressed lobes around the margin of the cup formed by

the interbrachial constriction of the dome. Dome composed of

numerous polygonal plates, which are much smaller than the

body-plates.

Surface of body-plates marked by fine radiating strise. In old

specimens, the plates of the lower part of the calyx are thickened

just within the margins.

This species differs from others in the deep constriction of the summit,

and in the strong spines; while its extremely depressed form is likewise

characteristic.

Geological formation and locality. In the shales of the Hamilton group:

Western New-York. C. A. WmxE, collector.



136 FIFTEENTH REPORT ON THE CABINET OF NAT. HISTORY.

MEGISTOCRINUS ONTARIO ( n. s.).

Body ratlier large, broad cupshaped. Dome depressed-convex, with

a small subcentral proboscis situated a little nearer the anal side

;

composed of numerous small polygonal plates, which are raised

in low rounded ridges, commencing about midway between the

proboscis and the margin and extending to the inner side of the

arm-bases, one to each division of the ray, becoming stronger

towards the margin. These ridges are ornamented by small spines,

of which there are three to the anterior ray and each of the

postero-lateral rays, and one to each of the antero-lateral rays,

and a central one just anterior to the proboscis.

Ease flattened : basal plates small, barely extending beyond the

circumference of the column. Plates of the primary radial series

subequal or slightly diminishing in size from below upwards,

somewhat elongate; the third one supporting supraradials on each

upper face, with brachials on each of the upper sloping faces in

the anterior and postero-lateral rays; while in the antero-lateral

rays, they sustain brachials, giving only two arms to each of these

rays and four to each of the others, making an arm-formula

f-f = 16 arms.

Interradial spaces consisting of eighteen or twenty plates each :

there are from one to three small interbrachial plates between

each division of the rays. Anal plates numerous, from thirty-five

to forty : the first nearly as large as the first radial plates, sus-

taining three smaller ones in the second range and five in the

third; above which, they are not so regularly arranged.

Surface of plates marked by fine radiating confluent striae, which

give a beautiful sculpturing to the centres. The plates of the calyx

are depressed.

Arms at their base strong, composed of a double series of inter-

locking plates. Column round, strong, with very unequal joints.

This species differs from the preceding in the greater depth of the

calyx, the more elevated and less deeply grooved dome, and in the more

numerous and smaller spines. It also possesses a subcentral proboscis,

instead of only a prominent anal aperture. The sculpturing of the plates

is of a different character, and the surface of the plate depressed with

prominent margins almost the reverse of M. depressus.

Geological formation and locality. In the shales of the Hamilton group

:

Western New-York. C. A. White, collector.
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GENUS CACABOCRINUS ( Troost, Catalogue).

DOLATOCRINUS? ( Lyon).

The generic formula of this genus, according to the typical species

of the author, is as follows :

Basal plates, 3;

Radials, 5X3;
Radials of the second series, or supraradials, 10 x 1 or 2;

Interradials, 1 to 10 or more.

Anal area not distinguishable from the interradial areas.

CACABOCRINUS ( Diagram of the typical species)

.

a

Qo;^

w^
CACABOCRINUS SPECIOSUS ( n. s.).

Body of medium size, oblate or depressed-spheroidal, with strongly

protruding arm-bases. Dome moderately elevated, with a short

obtusely pointed spine, at the base of which is a somewhat large

anal aperture. Basal plates small, entirely concealed within the

basal depression. First radial plates large, the inner margins

bending into the basal depression. Second radials much smaller,

quadrangular, a little wider than high. Third radials wider than

the second, short, pentagonal; supporting upon each sloping side ;1uh?

a series of three plates, one above the other : upon the upper of \ d*^
these, rest the first arm-plates. ^

[Senate, No. 116.] 18
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Interradial series consisting of three or four plates arranged one

above the other : the first very large, heptagonal; the second

pentagonal or hexagonal; the third and fourth small; the upper

one is placed between the arm-bases. Dome-plates numerous, va-

riable in size and form.

Arms two from each ray, unknown except near the base.

Surface of plates not rising above the general convexity of the

body, except a strong sharp carina or ridge which traverses each

ray from the edge of the basal depression to the base of the free

arms, bifurcating on the third radial plate : this carina is strongest

at its origin and on the second radial plate.

Geological fomiaiion and locality. In the limestone of the Tipper Hel-

derberg group : Schoharie, and elsewhere in New-York.

CACABOCRINUS TROOSTI (n.s.).

Body of medium size. Calyx subheraispherical, moderately depressed

at the base. Basal plates a little more in diameter than twice that

of the column. First radials wider than high. Second radials

quadrangular, twice as wide as high. Third radials short and

broad, pentangular, a little larger than the second; supporting

upon each upper edge a series of two supraradials; the upper one

wedgeform above, and giving origin to an arm on each side.

First interradial plate equal to or larger than the first radial, ten-

or eleven-sided, irregularly subovate; supporting two or three

small elongate plates above, which are followed by another range

of still smaller plates between the arms of the adjacent rays.

Intersupraradials, one between the main divisions of the ray.

Arms long, slender, round on the back, composed of a single series

of joints which are about once and a half as wdde as high. Each
plate bears upon the lateral edges long slender jointed tentacula.

The arms are four from each ray at their origin, bifurcating twice

and sometimes three times above.
, ,

From the middle of the first radial plate to the origin of the

free arms, the plates of this series are traversed by an abruptly

elevated rounded ridge. The surface of all the calyx-plates marked

by radiating and parallel lines of granulse. Longitudinal confluent

striae mark the arms in well-preserved specimens.

This species differs from the preceding in the form of body, iu the

surface markings, and in having the basal plates external to the column-

facet.

Geological formation and locality. In the shales of the Hamilton group:

Western New-York. C. A. White, collector.



CONTRIBUTIONS TO PALEONTOLOGY. 139

CACABOCRINUS LIRATUS ( n. s.).

Body large, oblate or depressed-spheroidal, somewhat lobed at the

top of the calyx, and on the summit by the arm-bases : base flat-

tened. Basal plates depressed for the column-facet, which is about

one-half their diameter; the depression bounded by an elevated

rounded rim. First radial plates large. Second radials about half

as large as the first, broad, quadrangular. Third radials about

equal to or a little smaller than the second, much wider than

high, pentangular; supporting upon each upper margin two large

supraradial plates, one above the other : upon the upper one

rests the first arm-plate.

Interradial series consisting of two or more plates; the first one

very large, somewhat elongate, nine-sided ; the second resting

upon the first, irregular, wider below, and reaching to the centre

of the arm-bases : sometimes there is an irregular plate on one or

both sides of this second interradial, between it and the second

supraradial. Dome moderately convex, strongly lobed; the lobes

corresponding with the rays, composed of rather large plates,

some of them subspinose, with a subcentral proboscis of medium
strength.

Surface of calyx-plates marked by several parallel sets of strong

elevated striae, the longest radiating from the centre, where they

form a low angular node : they unite with those from adjoining

plates, crossing the sutures at right angles. On different parts,

these sets vary from two to five or six. A stronger ridge passes

along the centre of each ray, rising from the edge of the central

depression of the basal plates, bifurcating on the third radial, and

extending to the arm-bases.

Arms two from each ray at their origin, with strong bases, composed

of a double series of short interlocking plates.

Geological formation and locality. In the shales of the Hamilton group:

at several localities in Western New-York. C. A. White, collector.

CACABOCRINUS LIRATUS, var. MULTILIRA.

This form is similar to the preceding, but more oblate, with more

spreading cup and proportionally larger column : the depression

in the basal plates is less, and the surface-markings more evenly

developed and more numerous, having from three or four to nine

striae on each face of the plate, and the small triangular areas

within the sets marked by distinct granules. The ridges traversing
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the centres of the plates of the rays are proportionally less de-

veloped.

In single individuals, this form, when compared with the preceding,

might be regarded as a distinct species.

Geological formation and locality. In the shales of the Hamilton group:

Western New-York. C. A. White, collector.

CACABOCRINUS GLYPTUS ( n. s.).

Body large, very depressed-spheroidal. Dome elevated and termina-

ting in a subcentral process, strongly lobed at the arm-bases. Base

flattened : basal plates of medium size, mostly covered by a large

column. First radial plates large, much wider than high. Second

xadials quadrangular, little more than half as high as the first,

twice as wide as high. Third radials pentangular, a little longer

than the second, once and a half as wide as the greatest height;

supporting upon each upper margin a series of two supraradials,

the first twice as large as the second, which supports the first

arm-plates.

First interradial plate large, subcircular, nine-sided, supporting

one hexagonal plate less than half as large as the first radial :

three plates in the third series, the central one uniting with the

dome-plates, and the two smaller plates resting partly upon the

lateral margins of the second interradial, and partly upon the

lateral margins of the first supraradials; these aid in supporting

the second supraradials and first arm-plates.

Arms two from each ray at their origin, the bases strong and pro-

truding.

Surface of calyx plates marked by interrupted lines of nodes, prin-

cipally radiating from the centre to the angles. A sharp carina

passes along the centre of each ray from the basal plates to the

arm-bases, rising in angular nodes on the centre of each plate :

sutures channelled.

This species difiers from the preceding in the proportions of the plates:

the first interradials are shorter, the arm-bases somewhat longer and

more protruding; while the surface is marked by a few lines of nodes

from the centres of the plates to the angles, instead of numerous and

continued strise passing at right angles to the faces.

Geological formation and locality. In the shales of the Hamilton group:

near Pavilion, Genesee county.
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CACABOCRINUS GLTPTUS? var. INTERMEDIUS.

This form has the general proportions and structure of C. glyptus^

but with a more elevated dome (many of the dome-plates with a

distinct node on the centre), and more deeply lobed between the

rays. In surface characters, the lines are only from two to four in

number, crossing the different margins of the plates; while on

some of the centres they form nodes, with several smaller sur-

rounding nodes. The ridge marking the radial series is but little

developed in the lower part, but strongly in the upper, rising in

nodes on the centres of the plates : those of the third radials are

prominent, and triangular in form.

Regarding these variations as too marked to unite this form with the

preceding species, I have designated it as a variety, possessing charac-

ters intermediate to C. liratus and C. glyptus.

Geological formation and locality. In the shales of the Hamilton group:

Livingston county. C. A. White, collector.

CACABOCRINUS LAMELLOSUS ( n. s.).

Body large, broad, spreading horizontally to the top of the third

radial plates. Basal depression for the column-attachment large,

deep, subcircular, embracing the basal and lower third of the first

radial plates. First radials large, broad near the upper end; upper

lateral margins short. Second radials short, broad, quadrangular.

Third radials larger than the second, broad, pentangular; the

upper margins long, supporting nearly as large supraradials.

These are cuneate above, and support on each upper side a series

of two secondary supraradials, which are much smaller : upon

the upper of these rests the first arm-plate. This gives four arms

to each ray, making at the arm-bases a formula of

f^ z=: 20 arms.

First interradial plate the largest in the whole body, ten or eleven-

sided, resting between the plates of the adjacent radial series as

high as the supraradial,and sometimes the secondary supraradial

plates. The second interradial plate is small, pentangular, with

parallel sides : the third interradial plates are two, resting on the

second. In one of these spaces (which may perhaps indicate an

anal area), the second supraradials do not rest upon the first in-

terradial plate, and there are two elongate plates in the second

range, with two or more small plates above in the third range.

Surface marked by numerous slender radiating striae, which, in
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some specimens, form erect lamellae by their greater elevation :

also the plates of the radial series are marked by a strong central

ridge which forms subangular or lanceolate nodes on the first and

second radial plates, becoming obsolete on the third radial and

first supradials; while the second supraradial plates are elevated

into a broad angular ridge.

This species bears considerable resemblance to G. sculptus, in generai

form and surface markings; but in structure and number of arms, it is

very unlike.

Geological formation and locality. In the limestone of the Upper Hel-

derberg group : Western New-York.

The Devonian genera of Crinoidea, Ceramocrinus and Epactocrinus

of MuLLER, and Myrtillocrinus of Sandberger, possess some cha-

racters in common, which render it difficult, with the descriptions

and illustrations within my reach, to determine the relations of these

genera, or the range of characters which may be admitted under

the several designations. Desirous of avoiding the multiplication of

synonyms, I have placed the following species under the Genus

Myrtillocrinus, until we are able to ascertain more fully its entire

characters.

GENUS MYRTILLOCRINUS (Sandberger).

MYRTILLOCRINUS? AMERICANUS ( n. s.). / I , y

Body small, broadly ovoid, largest at the upper end. Base truncated

by the attachment of a proportionally large column, which has

a quadrangular foramen. Basal plates five, very small, forming a

low ring around the top of the column. Subradial plates five,

alternating with the basals, hexagonal, but with the lower margins

so nearly in a line that they appear pentagonal : height and width

about equal, widening upwards. Radial plates large, hexagonal,

a little higher than wide; the lateral margins subparallel. Area

of the arm-cicatrix large, covering the greater portion of the plate;

its surface vertical, and elevated above the margins of the plate,

subelliptical in form, with a small central foramen, and the upper

margin excavated by the passage leading from the arms to the

cavity of the body.

Dome consisting (apparently) of but five plates, somewhat unequal,

alternating with the radials; their surfaces elevated into strong

nodes, which are each covered with unequal pustules.

Surface of calyx-plates depressed-convex.
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There are some indications of a division across the middle of the radial

plates, passing horizontally through the central perforation; and another

from the perforation upward to the arm-openings, making the apparent

single plate to be made up of three plates; but these characters are

obscure. Should they, however, be proved to exist, it will be necessary

to separate this form from the Genus Myrtillocrinus as now defined.

Geological formation and locality. In limestones of the Upper Helder-

berg group : near Caledonia, Livingston county. C. A.White, collector.

GENUS HAPLOCRINUS (Steininger).

The following species clearly appertains to the Genus Haplocrinus,

if we are to judge from the structure of the body. A single specimen

preserves the base of one of the arms attached to the ray; setting at

rest the question as to the position and relations of the arms, so far

as this species is concerned. Unfortunately, this minute and pretty

species occurs in a limestone where the material is much broken and

comminuted; and although we have numerous specimens of the

body, no other portions are preserved in connection, except in the

specimen mentioned.

Dr. Troost has recognized several species of Haplocrinus in the rocks

of Tennessee, one of which is a common form : there is some obscurity

about its structure, though it probably appertains to this genus. The si-

milarity in form and general character of the smaller species of Stephano-

CRixus may have sometimes induced their reference to Haplocrinus, from

which they dilFer in the structure of the body and in the character of the

arms or tentacula.

HAPLOCRINUS CLIO ( n. s.).

Body very small, subangularly turbinate below the arm-openings,

pentangular when viewed from above, with protruding arm-bases.

Column-facet proportionally large, deeply impressed, the margin

-jj rounded. Basal plates five, very low. Three of the radial series

consist of two plates each, and two consist of but one plate each :

these latter are large, heptagonal, and rest directly upon the basal

plates. In the series of two, the first plate is small, quadrangular

in two rays and pentangular in one, all wider than high : the

second plate is intermediate in size between the first and the large

radials, quadrangular in two rays and pentangular in one. The

centres of the five large radial plates are strongly protruding at

the upper margins for the articulation of the arms, and show a

foramen with a central septum passing into the interior cavity of

I d.^L r^' f^LA%J^ ^ ^-fJ<^-t/V^ 'L.ty\J-^
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Dome apparently composed of five triangular plates, their broad

bases resting on two adjacent radials. The sutures of two sum-

mit plates unite over the middle of the radial plates, and have

the lower lateral angles truncated, forming the upper border of

the arm-openings. The summit-plates have grooved sutures, shal-

low in the lower part and becoming deeper above, truncating the

top of the pyramid : when viewed from above, these grooves

form a five-pointed stellate depression.

Surface of plates marked by fine, wrinkled, radiating striae. Sutures

in the calyx slightly impressed below, and more strongly near the

top of the radial plates, the margins of which are thickened and

the upper edges rounded over into the summit.

The arms appear to have been composed of long slender plates,

articulated by a mitred end to the sloping cicatrix of the radial

plate. The inner face is strongly grooved, corresponding to the

size of the opening into the cavity of the body.

Geological formation and locality. In limestone of the Marcellus sliale:

Onondaga county. C. A. White, collector.

GENUS NUCLEOCRINUS (Conrad).

Nucleocrinus : Conrad, in Journal Acad. Nat. Sciencesj Philadelphia, Vol. viii,

pa. 280, pi. 15, f. 17. 1843.

Olivanites : Troost, MS.; and in Catalogue of Crinoidea, Trans. Am. Association
for the Advancement of Science, 1849, p.

Elaacrinus : F. Rcemer, 1852.

The description of this genus by Mr. Conrad in 1843, though very

imperfect, is nevertheless accompanied by a figure, which sets at

rest all question as to the fossil intended. The Mucleocrinus elegans

(^ loc. cit. p. 280) is the one referred to as JV*. halli by Vanuxem

( Report, p. 163), the latter name having been first applied to the

species by Conrad.

I am not aware at what time the name Olivanites was first pu-

blished by Troost, though I believe no description was ever given

by him. In the Geological Report of Tennessee for 1841, the species

( G.) verneuili^ afterwards made the type of the Genus Olivanites,

is placed under the Genus Pentremites. In 1849, the name Oliva-

nites was published in Troost's Catalogue as cited. The species

JVucleocrinus {Olivanites) verneuili, being a comparatively common
form in the West, was widely known under the name Olivanites;

while the original of JVucleocrinusj being extremly rare, was little

known.

In 1852, Dr. F. Rcemer published his description of El.eacrinus
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for the original of Troost's Genus Olivanites ; recognizing the

specific name verneuili, given by Dr. Troost.

I conceive that there can be no doubt as to the propriety of

restoring the earliest name ; and I have therefore adopted Mr.

Conrad's name of Nucleocrinus.

Regarding only the general form of these bodies, this genus would

include several species, heretofore described under Pentremites,

from the Carboniferous limestones of the Western States, viz : Pen-

tremites norwoodij Owen and Shumard; P. meloj Owen & Shumard;

P. curtus, Shumard, and others; while the Pentremites {Olivanites)

verneuili = Elaacrinus verneuilij Rcemer, and Olivanites angularis,

Lyon, are of the age of the Upper Helderberg limestones; and the

JVucleocri7ius elega7is, Conrad, and at least one other species, occur

in the Hamilton group. The Pentremites rcRmeri^ Shumard, is refer-

red to the Chemung group.

Looking at other characters than those of general form, the spe-

cimens before me scarcely warrant the union of all these species

under the Genus Nucleocrinus or El^acrinus. In JYucleocrinus

elegans, and allied forms, we have three small basal plates and five

short radials, which embrace the base of the pseudambulacral fields;

while the interradial plates are extremely large, extending nearly

the whole length of the pseudambulacral areas. The anal side is

often, or usually, flattened, a little broader than the others, and is

marked by a narrow lanceolate plate, which extends from the opening

to t;.e summit of the radial plates, resting upon them; thus, as it

were, dividing the interradial plate, leaving a narrow portion on

each side adjacent to the pseudambulacral fields. The central area

at the summit, between the ovarian openings, is occupied by several

small plates, which, in JV. elegans, converge to the centre.

In the structure of the body, the typical forms of this genus differ

from Pentremites in the short radial plates and extremely elongated

interradials, which fill nearly all the space between the pseudambu-

lacral areas; while the elongate anal plate is a marked feature. Now
when we com^arePeiitremites norwoodi and P. melo, we have the same

general form of body, with the extremely elongate, instead of the

short, radial or forked plates which embrace the pseudambulacral

fields; and a small interradial at the summit. The ovarian apertures,

as well as perhaps the central opening, sometimes preserve minute

plates, which close these orifices. The form alone can scarcely be

of generic importance ; for, although the base of Nucleocrinus is

usually concave, I have before me a species where the base is not

[ Senate, No. 116.] 19
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concave, and the three basal plates are quite prominent. The only

conspicuous difference between P. norwoodi and P. godoni and others

of the latter form, is in the depressed base and greater rotundity of

the former species, giving to it its similarity to Nucleocrinus. The

P. norwoodi and P. melo have not the anal side conspicuously wider^

more prominent, or flattened; which is the character observed in

all true Nucleocrini.

The different arrangement of parts, also, in the two genera, causes

a different mode of increase in the plates, and a different surface-

character.

There is likewise an intermediate form represented by the Gra-

NATOCRiNus of Troost { Peutremites granulatus[l] of Ecemer). This

species is elliptical in form, with depressed base embracing in the

bottom of the cavity the three small basal plates, while the radial

plates reach halfway up the sides of the body. The anal side is not

conspicuously different from the others, and the summit is unlike

Nucleocrinus; while it is more nearly like Pentremites norwoodi.

This species is strongly granulose or tuberculose. The Pentremites

sayi appears to me to belong to the same type : its base is not de-

pressed, leaving the three basal plates protruding; while the radial

plates reach about one-third the entire length, in this respect ap-

proaching Nucleocrinus. In both these species the plate on the anal

side occupies the entire space between the pseudambulacral fields,

presenting scarcely any important difference from the other inter-

ambulacral or interradial spaces.

I would therefore suggest the separation of the species under the

name originally given by Dr. Troost, viz. Granatocrinus.

The Genus Nucleocrinus of Conrad may be characterized as

follows :

GENUS NUCLEOCRINUS (Conrad, as emended).
/, . ) ^-^

General form of body elliptical or ovoid, supported on a slender

column. Basal plates three, minute. Radials five, small and not

deeply forked, receiving the bases of the narrow elongate pseud-

ambulacral fields. Interradial plates six, four of them elongate,

broadly lanceolate, truncate or concave on the lower side, and

occupying the space between the pseudambulacral areas : a nar-

row intercalated plate on the anal side reaches from the aperture

to the radial plate, dividing the interradial on that side into two

narrow curving plates. Oral aperture central; the summit occupied

by five or more plates. Ovarian apertures in five pairs at the

extremities of the pseudambulacral fields. Anal aperture lateral;
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its course and margin marked by the prominence or greater width

of one of the interambulacral spaces on that side, owing to the

intercalation of the anal plate.

Surface striato-cancellate or striato-granulose.

The structure given above differs in some essential features from that

usually recognized in these fossils. The narrow lanceolate space in the

centre of the interradial plates, which is always dififerently marked from

the portion on either side, and usually more elevated (though in one

species it is depressed), has been regarded as a distinct plate; but after

an examination of all the specimens accessible to me, I am unable to find

evidence of a suture-line bounding it; while on the anal side, the narrow

plate, which is nearly of the same form, is limited by a distinct suture-

line. I have therefore been compelled to give this signification to the

different parts.

NUCLEOCRINUS ELEGANS. ^^
Nucleocrinus elegans : Conkad, Journal Acad. Nat. Sciences, Philadelphia, Vol.

viii, p. 280. 1842.

Nucleocrinus haHi, cited by Vanuxbm, Geological Report of the Third District

of New-York, p. 163.

General form subangularly ovoid or subelliptical, smaller at the

base, which is somewhat deeply concave at the point of attachment

of the column. The pseudambulacral fields are swollen out on the

sides and terminate in prominent angles below, giving the base a

pentangular form. The intervening or interradial spaces are

scarcely or but slightly concave above, but become distinctly so

below the middle and at the base. From the angles at the base of

the pseudambulacral areas, five well-defined ridges extend to the

margin of the column-cavity. Summit flattened.

Easal plates small, extending only to the margin of the column-

cavity. Radial plates short, forming but a small part of the height

of the body, very slightly notched, and receiving only the base of

the pseudambulacral fields; their upper ends directed obliquely,

and fitting into the concave lower ends of the interradial plates.

On the anal side, the upper extremities on one side of two adjacent

radials are shorter than the others, owing to the extension of the

anal plate : interradial plate broad - lanceolate, except on the

anal side, where it is divided, leaving two narrow plates. Anal

plate sublanceolate, the base occupying the entire width between

the pseudambulacral fields. Poral pieces on each side the pseud-

ambulacral fields, from thirty-five to forty-three (in specimens of

different sizes). Centre of the summit occupied by five or more

small plates.
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Surface of radial plates striate. A lanceolate space embracing the

full width of the interradial plates at the base, and terminating

in a narrow point above, is striato - granulosa with transverse

undulating striae ; while the area between this and the pseud-

ambulacral field is marked by strong, longitudinal, abruptly-

undulating striae.

The largest specimens of this species which have been observed, are

scarcely half an inch in height. In an older specimen, the greatest width

is equal to the height ; while in a younger one, it is less. The larger of

these specimens before me is the one from which the original figure and

description of Mr. Conrad was made.

Geological formation and locality. In the shales of the Hamilton group:

at Moscow, Livingston county.

NUCLEOCRINUS LUCINA ( n. s.).
^

Body elliptical, the greatest width above the middle, deeply penta-

lobate near the base and less deeply above : base almost flat.

Basal plates nearly on a plane with the radials at the base of the

pseudambulacral fields, and bearing an elongate node in the

centre. Radial plates short, embracing only the base of the

pseudambulacral fields. Interradial plates elongate, broad lanceo-

late, reaching the summit. Anal plate prominent above, not

reaching the summit, leaving narrow portions of the interradial

plate on each side. Centre of the summit a little flattened : the

oral plates not determined.

Surface striato-granulose.

This species is more deeply lobed, and comparatively broader at base,

than the N. {Olivanites) angularus of Lyon; and is in all respects a very

distinct species. Length from one-half to one inch.

Geological formation and locality. In the shales of the Hamilton group:

Livingston county and elsewhere. C. A. White, collector.

NUCLEOCRINUS LUCINA, var.

A large specimen, possessing the same general characters as the pre-

ceding, is more expanded in the upper part of the body, with the base

proportionally narrower. This may possibly be only a variety of form,

which a larger number of specimens might show to be a phase common
to older individuals.
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NUCLEOCRINUS VERNEUILI.

Pentremites verneuili : Troost.

Olivanites verneuili : Troost.

El(zacrinus verneuili : Kcemer.

This species, which is common in Kentucky and in the limestone at

the Falls of the Ohio, and likewise in the State of Ohio, appears under

considerable varietj^ of form. It has been illustrated by Dr. F. R(emer in

his Monograph of the Blastoidea, and by Mr. S. S. Lyon in the Geological

Report of Kentucky.

A single specimen, bearing the general features of this species, though

only one-quarter of an inch in length, has been found by Mr. White at

Stafford in Genesee county. The base of the specimen is not concave,

but protruding; which I attribute to its young state. Farther collections

may prove it to be a distinct species; in which case, I propose the name
Nudeocrinus conradi.

The Nudeocrinus angularis of Lyon has the sides flattened above and

concave below; the ambulacral fields forming prominent angles which

are approximate below, leaving a narrow base.

GENUS PENTREMITES (Say).

PENTREMITES LEDA ( n. s.). ^J

Body ovate, the greatest width below the centre, triangular at the

junction with the column : distance from the column to the base

of the pseudambulacral fields less than one -fourth the entire

height. Basal plates small, one quadrangular and two pentangular.

Radial plates elongate, narrow, deeply forked ; the greatest width

of the extremities equal to one-fourth the length of the plate.

Interradial plates small, quadrangular or lozenge-shaped, longer

above than below the point of greatest diameter. Pseudambulacral

fields long, narrow, slightly widening upward and grooved along

the centre, composed of a double series of ornamented poral

plates; the plates about eighteen to one-fourth of an inch. Summit

openings small.

Surface marked by very fine, equal, threadlike striae, parallel to

the margins of the plates.

Geological formation and locality. In the shales of the Hamilton group

:

Western New-York. C. A. WmiE, collector.
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PENTREMITES CALYCE ( n. s.).

A specimen having many of the characters of the above species, pre-

sents a much greater width of body in proportion to the height. The

pseudambulacral fields are also broader, and do not widen towards the

top ; and the poral plates are a little larger. The striae of the surface are

more distinct, and the interradial plates are marked on the upper end by

several very small nodes; a character which has not been observed in

the P. leda.

Geological formation and locality. In the shales of the Hamilton group:

Western New-York.

PENTREMITES MAIA ( n. s.).

Body elongate - ovata
;
greatest width just above the base of the

pseudambulacral areas. Base small, sharply triangular near the

junction of the very small column. Basal plates short, forming

about one-third of the height below the pseudambulacral fields.

Radial plates narrow, elongate, forked about four-fifths of their

length. Interradial plates minute, quadrangular or lozenge-shaped.

Pseudambulacral fields narrow, widening towards the summit,

convex, slightly elevated above the margins of the radial plates,

composed of a double series of highly ornamented poral plates;

the plates about twelve in one-fourth of an inch. Summit openings

very small.

Surface marked by fine threadlike striae parallel to the margins of

the plates.

This species differs from P. leda in the character of the base, which is

smaller, more elongate and attenuate, and more distinctly triangular :

also in the pseudambulacral fields, which are composed of longer plates,

giving only two-thirds as many in an equal distance.

Geological formation and locality. In shales of the Hamilton group :

Moscow, N.Y. 183T.

PENTREMITES WHITEI ( n.s.).

Body small, somewhat broadly turbinate below the base of the

pseudambulacral fields, constricted just above, and rounded at

the summit; pentalobate in a basal view. The pseudambulacral

fields extend a little more than half the length of the body. Base

small, slightly pentangular : basal plates reaching about halfway

to the base of the pseudambulacral fields. Radial plates deeply

furcate, with the pseudambulacral areas extending about two-

thirds their length. Interradial plates comparatively large, lozenge

shaped.

The pinnules or arms are preserved on the specimen to about twice
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the length of the body, and are still imperfect at the extremities :

they are composed of joints, which are longer than wide, longitu-

dinally striate and somewhat nodose-carinate on the back; with

the inner margins apparently giving origin to minute tentacula.

Surface of body-plates finely striate. Length of body a little more

than half an inch.

The specimens which have been examined are crushed, and the true

form cannot be fully known; but it appears to have resembled in shape

the P. puzo.

Geological formation and locality. Shales of the Hamilton group: Wes-

tern New-York. C. A. White and R. P. Whitfield, collectors.

PEXTREMITES LYCORIAS ( n. s.).

Body subfusiform, attenuate below, tapering gradually to the co-

lumn : base triangular; summit obtuse. The basal plates occupy

about one-third the entire length of the body; their upper faces

nearly transverse, or scarcely indented by the radial plates. The

radial plates long and narrow, divided for about one-half their

length, strongly protruding at the base of the pseudambulacral

fields, giving a decided pentangular form, attenuate above : inter-

radial plates minute. Pseudambulacral fields rapidly expanding

from the base upwards, and covei-ed by the pinnules so that the

number of poral plates cannot be determined. Pinnules extending

above the summit to a height equal to the length of the body,

which is about three-fourths of an inch. The greatest breadth of

the body, at the base of the pseudambulacral fields, is a little

more than three-tenths of an inch.

Surface marked by extremely fine threadlike striae, which are

parallel to the suture - lines. Column round, long, slender, and

composed of very short joints.

This species is more attenuate at base than P. pailleti, and the pseud-

ambulacral fields are proportionally longer.

Geological foimation and locality. In the shales of the Hamilton group,

in several counties in Western New-York.

GENUS ELEUTHEROCRINUS ( Shumard)*.

ELEUTHEROCRINUS WHITFIELDI ( n. s.).

Body small subelliptical, triangular and pointed at base, and trun-

cate at summit : length a little more than twice the greatest

width. Dorsal side (or side of ambulacral fields) irregularly con-

vex, becoming angular in the upper part. Ventral basal plate very

* In Proceedings of Acad. Nat. Sciences, Philadelphia, 1856.
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small, subquadrangular or lozenge-shaped; the others elongato-

lingulate, reaching half the height of the body ; the margins

subparallel.

The two regular radial plates are long, slender, deeply furcate, re-

ceiving the ambulacral areas. The lateral radial plates irregular,

having their ventral extremities similar to those of the regular

radials, and the dorsal extremities elongate triangular, and curved

to unite with the elongate basal and short dorso - radial plates.

Dorsal or short radial plate shield-shaped or irregularly subovate,

truncate and strongly angular at the top for the reception of the

summit-pseudambulacral field. Interradial plates minute. Four of

the pseudambulacral fields long and slender, extending about

four-fifths of the entire length of the body, as wide as the limbs

of the regular radial plates, composed of a double series of short

obliquely arranged and beautifully ornamented poral plates,

which number about sixteen to one-fourth of an inch. The fifth

pseudambulacral field small, triangular, horizontal at the sum-

mit of the body, composed of eight or ten curved plates on each

side. Each plate of the pseudambulacral field supports a long

slender arm or tentacle, composed of a double series of short

plates interlocking on the back. In the lower part, the breadth

from the back to the inner face is about three times the transverse

diameter, gradually decreasing in the extension upwards, and

becoming about equal to the transverse diameter : here they

appear to be grooved on the face, and marked with small scars as

if for the attachment of cilia. The arms have been preserved, in

some instances, to a length equal to two-thirds the length of the

body, and are yet imperfect at their distal ends.

This species is the second of the genus that has been discovered. The

E. cassedayi of Shumard occurs in limestones of the age of the Upper

Helderberg rocks near Louisville, Kentucky; and the present species, in

the shales of the Hamilton group in Western New York. This differs from

the western species in having the long basal plate much narrower, the

short radial plate distinctly angular in the middle, and the pseudambula-

cral areas wider, while the entire width is proportionally less than in that

species. C. A. White, collector.

GENUS CODASTER = CODONASTER ( M'Coy).

CODASTER PYRAMIDATUS. /'ft^Cj J ^ ; ^ v

The Codaster pyramidaius of Shumard, or a closely allied species, oc-

curs in the Upper Helderberg limestone, near Caledonia in Livingston

county, N.Y. July, 1862.
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The greater proportion of the species of Crinoidea described in the

preceding pages are of the collections of Mr. C. A. White, made

during the summer and autumn of 1860 : some are from the col-

lections of 1859, by Mr. C. A. White and Mr. R. P. Whitfield, made

for the Palaeontology of New-York. The Cacabocrinus speciosus^ and

some specimens of ANCYRocRiNuSjare from the State Collection; and

a few others, not particularly indicated, have been in my own
cabinet many years.

Heretofore the species of Crinoidea known in the Upper Helder-

berg and Hamilton groups have been so few, that they afforded but

unsatisfactory evidence of the character of this fauna during those

geological periods.

Several other species still remain undescribed; and from the ex-

perience of the past three years, I have no doubt but the Hamilton

group will ultimately yield a much larger number than we yet

know.

The genera now known amount to seventeen, including two or

three which may be considered subgenera.

The accompan3ing diagrams of Mucleocrinus elegans illustrate

the structure of that species, as well as of the genus.

FiG.l.

Fia.2.

Fia. 1. Nat. size. The central part consists of the three small basal plates, and the five short

radial plates, a, The interradial plate, with the small summit plate near the apex. 6,

The anal plate, margined by the two narrow curving interradial plates of the anal side.

The linear pieces represent the pseudambulacral fields.

FiO. 2. Summit enlarged, showing the form and relative position of the summit plates, a.

Anal plate ; b, indicates the smooth space, which occupies the middle of the plate, c, Tho
interradial plates, d, their smooth spaces, e. The irregular, curving interradial plates of

the anal area.

[Senate, No. 116.] 20
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OBSERVATIONS UPON A NEW GENUS OF BRACHIOPODA.

In the Thirteenth Report of the Regents on the State Cabinet of

Natural History, page 69, I called attention to the characters of

Atrypal modesta, and the internal spires of that fossil. I have lately

received, through the kindness of Dr. Charles Rominger of Ann-

Arbor, Michigan, some very interesting specimens of this species,

in which the direction and relations of the internal spires appear

to be fully shown. The crura spread from the rostral cavity almost

rectangularly towards the lateral margins, curving with the shell to

near its base ; and thence recurving, they make about three volu-

tions, with the apices of the spires directed obliquely into the cavity

of the dorsal valve. The outer limbs of the two spires are connected

by a band, or loop, stretching across the entire space with a gentle

curve towards the beak, and exterior to the spires on the'dorsal side.

The direction of the spires is nearly the same as inAtrypa, differing

in the presence of the strong loop; while the shell, in its exterior

character, is quite unlike Atrypa. In two specimens examined, there

is a slight variation in the direction and extent of the loop. In one,

it rises from below the middle of the outer curve of the spiral, and,

curving gently, passes over the apices of the spires. In the other,

the origin of the loop appears to be at a higher point, or otherwise

it lies parallel with the outer curve of the spiral for some distance,

and stretches from one side to the other between the spires and the

base of the crura. This difference may be accidental, or may be

caused by displacement of the loop in one case : in both, however,

the essential features are preserved.

For the Brachiopoda of this character, I propose the name Zygo-

SPIRA*.

GENUS ZYGOSPIRA (n.g.).

Shells bivalve, equilateral, inequivalve : surfaces plicate in the

typical species; a sinus on the dorsal valve. Internal spires ar-

rangejl somewhat as in Atrypa, with a broad loop passing from

the outer limbs of the spiral band antirely across from side to

side, near to or above the centre, and close to the inner side of the

dorsal valve.

* Gr. C,vyog, jiigum; oneipa, spira.
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The Atrypa modesta ( loc. cit.) is the typical species of this genus, the

interior of which is shown in the accompanying illustrations. Both figures

are much enlarged : fig. 1 represents the dorsal valve removed, and shows

the loop as actually seen in the specimen, extending across the centres of

the spires. Fig. 2 represents another specimen with the ventral valve re-

moved, and the spires lying in the dorsal valve ; the loop being shown in the

position actually seen in this specimen*.

Fia. 1. Fm. 2.

* By grinding or polishing the surfaces, and macerating in acid, the internal spires

are frequently shown in a satisfactory manner.



EXPLANATIONS OF PLATES.
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PLATE 1.

Fig. 1. Platycrinus eriensis, enlarged two diameters : page 119.

Fig. 2-4. Myrtillocrinus americanus, enlarged two diameters.

2 and 3, lateral views; 4, basal view. Page 142.

Fig. 5-9. Haplocrinus clio, enlarged six diameters : p. 143.

5 and 6, lateral views, showing one ray of two plates and another of one

plate; 7, base of same; 8, view of summit of same; 9, lateral view of another

specimen, showing the first plate of the arm on one ray.

Fig. 10. Pentremites maia : p. 150.

Fig. 11. Pentremites leda : p. 149.

Fig. 12 & 13. Codaster pyramidatus : p. 152.

Lateral and summit views.

Fig. 14 & 15. NucLEOCRiNUs elegans : p. 147.

14, lateral view; 15, enlargement of one interambulacral space, with the

adjacent poral plates.

Fig. 16. NUCLEOCRINUS LUCINA : p. 148.

Fig. 17. Cheirocrinus clarus : p. 116.

View of an entire individual, natural size : the root is attached to a frag-

ment of a column of another crinoid.

Fig. 18. Koots, apparently of Cheirocrinus, attached to other crinoid

columns.

Fig. 19 - 22. Cyathocrinus bulbosus : p. 123.

19, basal view, with part of one arm shown ; 20, lateral view showing height

of body, a small part of one arm remaining attached ; 21 , upper side of a

small individual, showing the central cavity and the spreading and broadly

grooved arms; 22, exterior view of the spreading arms of a larger individual,

from which the body has been broken off.

Fig. 23 & 24. Edriocrinus pyriformis : p. 116.

23, lateral view; 24, view of the summit of the specimen.

Fig. 25 & 26. Ancyrocrinus bulbosus : p. 118.

25, a large specimen preserving about seven inches of the column attached

;

26, a young individual.

Fig. 27 & 28. Ancyrocrinus spinosus : p. 119.

27, lateral view; 28, view of summit.
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PLATE 2.

Fig. 1. Orthis emacerata. Dorsal valve.

Fig. 2. " " Interior of tlie ventral valve.

Thirteenth Annual Report on the State Cabinet, page 121.

Fig. 3. " " Interior of a ventral valve of the form or-

dinarily referred to O. testudinaria.

From the same geological position.

Fig. 4. Orthis clttie. Dorsal view.

Fig. 5. " " Interior of ventral valve.

Fourteenth Annual Report on the State Cabinet, p. 90.

Fig. 6-8. Orthis[?] ella.
Thirteenth Ann. Report id. p. 121. = Trematospira? ella.

The specimens figured show the extremes of variation in number of plica-

tions, etc. The species is not an Orthis, but possesses characters belonging to

Trematospira, but with a more distinct area than has been observed in any

species of that genus; while there is no sinus upon the ventral valve.

Fig. 9 - 11. Trematospira hirsuta.
Fourteenth Annual Report on the State Cabinet, p. 101.

= Atrypa hirsuta. Tenth Ann. Report id. p. 128.

Fig. 12 - 14. " " Dorsal, front, and profile views of

a large individual, in which the mesial fold and sinus are strongly

developed.

Fig. 15 & 16. *' " Interior of the ventral & dorsal valves.

Fig. 17 - 25. Meristella? UNisuLCATA^r^tri/pa unisulcata : Conrad,
:r .- Annual Report of 1841.

See Fourteenth Annual Report on the State Cabinet, p. 101.

Fig. 17 is a cardinal view of a well-preserved form from the Upper Helder-

berg limestone ; in which there is a ridge -like fold on the dorsal valve, parallel

with and close to the hinge-line or cardinal margin of the valve. In fig. 18, a

specimen from the Hamilton group, this fold is more oblique, rising from near

the beak, as shown in the figure, while there is a second fold on the side of the

shell. Fig. 19 is a specimen from the Upper Helderberg limestone of the West

;

in which the fold is sharp and clearly defined, slightly oblique, and inter-

mediate to the former two : the specimen is more gibbous than those from

the limestone of New-Tork*. Figs. 20 & 21 are ventral and dorsal views of

a large specimen from the limestone of New-York; Fig. 22, profile of the

same; Fig. 23, front view of the same. Fig. 24, interior of the dorsal valve,

showing a median septum, cardinal process, teeth, sockets, and bases of the

crura. Fig. 25, interior of ventral valve, showing the teeth and muscular

impression.

These figures (24 & 25) are from specimens, before referred to, as furnished

through the kindness of Mr. S. S. Lyon, from the limestone of the Falls of

the Ohio.

* For the present, and until farther investigation, I would propose to designate the Hamilton
jorm as M. unisulcata^ var. biplicata; and the western form as M. unisulcata^ var. uni-
plicata.

u i^ fl .. ,'J (.. .A«>vt\- •

'-
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PLATE 3.

rig. 1, 2 & 3. Centronella impressa. ' t- ^ c' <<^

Fourteenth Report on the State Cabinet, p. 102.

Fig. 4 & 5. Interior of dorsal and ventral valves of the same.

Fig. 8 & 9. Cryptonella. Generic illustrations.

See pages 101 & 102 of the Fourteenth Report on the State Cabinet.

Fig. 6 & 7. Cryptonella eximia. An undescribed species from the

Lower Helderberg limestone. The form is ovate, narrowing

towards the beak, which is sometimes elongate, slightly curving

but not incurved, perforate at the extremity, with the space

below, between the perforation and the beak of the opposite

, ^

^^ valve, occupied by two deltidial pieces. Surface marked by

^^; concentric striae and some stronger lines of growth.

T!!^
'' '^

.;
This species usually occurs in fragments or crushed : no specimens have,

""> V until now, been found sufficiently entire for illustration.

Fig. 10 & 11. Athyris angelica. Dorsal and ventral valves.

Fourteenth Report on the State Cabinet, p. 99.

Fig. 12 & 13. Front and profile views of the same.

Fig. 24. Cast of ventral valve of the same.

Fig. 15 & 16. Athyris cora.
Thirteenth Report on the State Cabinet, p. 94.

Fig. 17 - 19. Meristella nasuta =z Atrypa nasuta, Conrad. Fi-

gures showing gradations in size, and in the front extension.

Fig. 20. Profile view of specimen fig. 19.

Fig. 21 & 22. Dorsal and profile views of a large specimen, probably of

this species. The prolongation in front is wider and more ex-

4
tended than in the ordinary forms. t.

- ^r .,, /

I

'.L -.-.L ^U *L<w>. fct^ ^^^J ^^^^ p:
/V> .( . fC'. /l,.
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PLATE 4.

Fig. 1. Macrocheilus hebe.
Fifteenth Report of the Regents on the State Cabinet, p. 49; Appendix
C continued, p. 20.

Fig. 2. Macrocheilus hamiltoni^.
Fifteenth Report on the State Cabinet, p. 49; Appendix C cont. p. 21.

Fig. 3. Macrocheilus (Holopea) macrostomus.
Fifteenth Report on the State Cabinet, p. 49; Appendix C cont. p. 21.

Fig. 4 & 5. LoxOnema bellatula.
Fourteenth Report on the State Cabinet, p. 104.

Fig. 6. Loxonema solida.

Fifteenth Report on the State Cabinet, p. 51; Appendix C cont. p. 23.

Fig. 7. Loxonema robusta.

Fifteenth Report on the State Cabinet, p. 52; Appendix C cont. p. 24.

Fig. 8. Loxonema hamiltoni^.
Fifteenth Report on the State Cabinet, x>. 53; Appendix C cont. p. 25.

Fig. 9. Loxonema delphicola.
Fifteenth Report on the State Cabinet, p. 52; Appendix C cont. p. 24.

Fig. 10. MURCHISONIA leda.

Fourteenth Report on the State Cabinet, p. 103.

Fig. 11. MURCHISONIA MAlA.

Fourteenth Report on the State Cabinet, p. 103.

Fig. 12. MURCHISONIA disiderata.
Fifteenth Report on the State Cabinet, p. 50; Appendix C cont. p. 22.

Fig. 13. MURCHISONIA turricula.
Fifteenth Report on the State Cabinet, p. 50; Appendix C cont. p. 22.

Fig. 14. Pleurotomaria kearneyi.
Fourteenth Report on the State Cabinet, p. 105.
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TLATE 5.

Fig. 1. PLEtlROTOMARIA TRILIX.

Fifteenth Report on the State Cabinet, p. -45; Appendix C cont p. 17.

Fig. 2. Pleurotomaria capillaria.
Fifteenth Report on the State Cabinet, p. 45; Appendix C cont. p. 17.

Fig. 3. Pleurotomaria lineata.

Fifteenth Report on the State Cabinet, p. 44; Appendix C cont. p. 16.

Fig. 4. Pleurotomaria rugulata, preserving the shell.

Thirteenth Report on the State Cabinet, p. 108.

Fig. 5. Pleurotomaria rugulata : cast of the interior.

Thirteenth Report on the State Cabinet, p. 108.

Fig. 6. Pleurotomaria doris.

Fifteenth Report on the State Cabinet, p. 43; Appendix C cont. p. 15.

Fig. 7 & 8. Pleurotomaria here.
Fourteenth Report on the State Cabinet, p. 105.

Fig. 9 & 10. Pleurotomaria sulcomarginata : Conrad, 1842.

Fifteenth Report on the State Cabinet, p. 4G; Appendix C cont. p. 18.

Fig. 11. Pleurotomaria rotalia. An enlarged figure : the figure

represents the species as too rotund.

Fifteenth Report on the State Cabinet, p. 46; Appendix C cont. p. 18.

Fig. 12. , Pleurotomaria lucina.

Fifteenth Report on the State Cabinet, p. 42; Appendix C cont. p. 14.

Fig. 13. Pleurotomaria arata. A large individual, which is some-

what distorted.

Fifteenth Report on the State Cabinet, p. 43 ; Appendix C cont. p. 14.

Fig. 14. Pleurotomaria arata. A smaller individual, preserving the

natural proportions.

Fig. 15. Cyclonema hamiltoni^.
Fifteenth Report on the State Cabinet, p. 47 ; Appendix C cont. p. 19.

Fig. 16. Cyclonema lirata.

Fifteenth Report on the State Cabinet, p. 47 ; Appendix C cont. p. 19.

Fig. 17. Cyclonema multilira.

Fifteenth Report on the State Cabinet, p. 48; Appendix C cont. p. 20.

Fig. 18. Platyostoma turbinata.
Fourteenth Report on the State Cabinet, p. 106.

Fig. 19. Platyostoma lineata : Conrad.
Fifteenth Report on the State Cabinet, p. 40; Appendix C cont. p. 12.

Fig. 20. " ** View of the spire.

f^
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PLATE 6.

Fig. 1 & 2. EuoMPHALus [Straparollus] laxtts.

Fifteenth Report on the State Cabinet, p. 54; Appendix C cont. p. 26,

Fig. 3. EuoMPHALus [Straparollus] clymenioides.
Fifteenth Report on the State Cabinet, p. 54; Appendix C cont. p. 26.

Fig. 4. Fleurotomaria euomphaloides.
Fifteenth Report on the State Cabinet, p. 46; Appendix C cont. p. 18.

Fig. 5 & 6. Porcelia? nais = Gtyroceras nais.

Fifteenth Report on the State Cabinet, j). 68; Appendix C cont, p. 40.

A farther examination of this species does not disclose septa, which I had

supposed to exist when referring it to the Genus Gyroceras. It is probably

a Porcelia.

Fig. 7, 8 & 9. Bellerophon cttrvilineatus : Conra^d.

Fifteenth Report on the State Cabinet, p. 55; Api)endix C cont. p. 27.

Fig. 7, view of aperture; Fig. 8, lateral view showing the umbilicus;

Fig. 9, lateral view of a cast.

Fig. 10 & 11. Gyrtolites pileolus.

Fifteenth Report on the State Cabinet, p. 61; Appendix C cont. p. 33.

This species may prove to belong to the Genus Carinaropsis or Phragmo-

STOMA.

Fig. 12, 13 & 14. Phragmostoma natator.

Fifteenth Report on the State Cabinet, p. 60; Appendix C cont. p. 32.

Fig. 12, view of aperture; 13, dorsal view; 14, longitudinal section.

Fig. 15, 16 & IT. Pterotheca saffordi = Clioderma saffordi.

Fourteenth Report on the State Cabinet, p. 96.

Fig. 15, interior view, showing the broad septum; 16, transverse section,

showing the form and extent of the internal cavity; 17, longitudinal section,

with the outline of the margin of the same specimen.
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PLATE 7.

Fig. 1. GOMPHOCERAS BETA.

Fifteenth Report oq the State Cabinet, p. 72; Appendix C cont. p.^4. / C^

Fig. 2 & 3. Orthoceras multicinctum.
Fifteenth Report on the State Cabinet, p. 76; Appendix C cont. p. 48.

Fig. 4. Orthoceras thoas.

Fifteenth Report on the State Cabinet, p. 75; Appendix C cont. p. 47.

Fig. 5. Orthoceras hyas.

Fifteenth Report on the State Cabinet, p. 75; Appendix C cont. p. 47.

Fig. 6 & 7. Orthoceras foliatum.

Fifteenth Report on the State Cabinet, p. 74; Appendix C cont. p. 46.

Fig. 6, the interior of a portion of the shell, showing the lamellose exten-

sions into the surrounding stone; 7, a cast, or imprint, showing the sinuosity

of the lamellose extensions on the anterior side.

Fig. 8. Orthoceras profundum.
Fifteenth Report on the State Cabinet, p. 76; Appendix C c^nt. p. 48.
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PLATE 8.

Fig. 1 & 2. Orthoceras crotalum.

Fifteenth Report on the State Cabinet, p. 78; Appendix C eont. p. 50.

Fig. 1 represents the ordinary form and condition of the specimens.

Fig. 2, a variety of the preceding, or perhaps a distinct species, having the

direction of the septa and the annulations not coincident.

Fig. 3 & 4. Orthoceras nuntiijm.

Fifteenth Report on the State Cabinet, p. 79; Appendix C cont. p. 51.

Fig. 3, a cast of an imperfect individual; -f, a fragment preserving the

surface markings.

Fig. 5. Orthoceras exile.

Fifteenth Report on the State Cabinet, p. 78; Appendix C cont. p. 50.

Fig. 6. Orthoceras baculum.
Fifteenth Report on the State Cabinet, p. 74; Appendix C cont. p. 46.

Fig. 7. Orthoceras emaceratum. A species resembling O. exile
;

but the septa are proportionally much more distant, there being

three in this one in the space of four in the preceding*.

Fig. 8. GoMPHOCERAs (Apioceras) conradi.

Thirteenth Report on the State Cabinet, p. 106..

Fig. 9. Aploceras (Cyrtoceras) liratum.
Fifteenth Report on the State Cabinet, p. 72; Appendix C cont. p. 44.

* The description of this species should follow that of 0. exile, p. 78 of this Report ( p. 6,0

Appendix C, 1861) ; it having been accidentally omitted.
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PLATE 9.

Fig. 1, 2 & 3. Cyrtoceras eugenium.
Fifteenth Report on the State Cabmet. p. 70; Appendix C cent, p, 42.

Fig. 1, outline of the form; 2, a fragment (dorsal view) preserving a part

of the shell, and showing the lines of septa; 3, a portion of the shell near

the aperture, showing the sinus in the anterior margin.

Fig. 4 & 5. Gyroceras neretjs.

Fifteenth Report on the State Cabinetj p. 67; Appendix C cont. p. 39,

Fig. 4, outline of an imperfect specimen; 5, illustrating the character of

the lamellose surface.

Fig. 6. Cyrtoceras morsum.
Fifteenth Report on the State Cabinet, p. 71 ; Appendix C cont. p. 43,

Fig. 7. Cyrtoceras metula.
Fifteenth Report on the State Cabinet, p. 72; Appendix C cont. p, 44.

Fig. 8. Trochoceras clio.

Fourteenth Report on the State Cabinet, p. 108.

Fig, 8, view of the lower side of an imperfect specimen.
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PLATE 10.

Fig. 1. ClYMENIA ERATO.

Fifteenth Report of the Regents on the State Cabinet, p. 64; Appendix C
continued, 1861, p. 36.

Fig. 2-5. Calymene christyi.

Thirteenth Report on the State' Cabinet, p. 118.

Fig. 6. PROiETUS HALDEMANI.
Fifteenth Report on the State Cabinet, p. 102; Appendix C cont. p. 74.

Fig. 7-9. Proetus longicaudus.
Fifteenth Report on the State Cabinet, p. l08; Appendix C cont. p. 80.

Fig. 10. Proetus crassimarginatus.

Fifteenth Report on the State Cabinet, p. 100; Appendix C cont. p. 72.

Fig. 11. Dalmania boothi.

Fifteenth Report on the State Cabinet, p. 91; Appendix C cont. p. 63.

Fig. 12. Phacops rana ( == Phacops bufo, var. rana : G-reen).

Fifteenth Report on the State Cabinet, p. 93; Appendix C cont. p. 65.
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NOTICE.

In tlie Thirteenth Report of the Regents on the Cabinet of Natural

History, 1860, I presented the results of some investigations upon

certain genera of Brachiopoda, made at intervals in the course of

the two preceding years. This Report was mainly printed during my
absence; and the observations upon the Genera Athyris ( = Spiri-

gera), Merista, Camarium and Meristella were printed according

to the accompanying text.

Havir^- t •' 'T one of the types of Merista as . . ,^v _,lx

DavidsOx, ^ .
.•; M. i^Atrypa) twiaida ox' Dalman) as a guide in de-

termining the characters of the genus, I had previously separated

certain forms, with a transverse septum in the interior of the ven-

tral valve, under the generic name of Camarium. Being in corre-

spondence with Mr. Davidson, I had stated to him the grounds of ,

my proposed separation of the genera; and it was only on my return

to'Albany in the early part of November, that I found a lette" from

tt
'^ ^^ which he says, that since the typical species of

Si;i:.ba Kx^ ^ ^.oco& •' the shoelifter process,'' the name Merista must

be retained for those having that character.

Although the figures of Merista given by Davidson in his work

are not as distinctive as ' '

"

in regard to this arching

septum or shoelifter prui^. ^ ^ ..v. v <^x wio^ess became satisfied that

my proposed Genus Camarium was identical with Merista.

On inquiry, I found that the Report had not been published, but

was w^aiting for the plates of the first part; and, desirous of making

the correction as early as practicable and as complete as possible, I

procured the reprinting of a few pages, introducing the requisite

changes, in preference to ad " ' st cript, or waiting' for the next

A ^ ^rt.

It Wjuld appear that a copy of these first printed sheets fell into

the hands of Prof. B. Silliman Jr., and were made the subject of

criticism in the American Journal of Science; the writer expressing

great solicitude in reference to the changes made, and proifering

advice to the Regents in regard to the "original text" of their

Reports.

Having retained no copy of the sheets myself, I requested, through

a friend, that Mr. Silliman would allow me the use of his copy of

the pages for publication, wdiich was refused; and it was only after
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several months that I became aware of the existence of another cop}-

in the hands of Mr. Paterson, and I here communicate a reprint of

it, in order that the scientific world may know what was originally

printed.

At the same time, some additional matter, the results of previous

studies, ^vas added to the Report; in regard to which, that there

might be no misapprehension, I sent a note to the printer, to be

inserted at the end, stating that additions had been made during

1860*. To honest minds, there could be no difficulty in appreciating

my motive for appending that notice. I could gain nothing in time

by adding this new matter to the Report : I could as well have

printed and circulated it separately, and with the date of publica-

tion. There is no antedating, nor attempt at antedating : the Report

was published in December, 1860. The delay in publication was due

simply to the non-completion of the engraving of plates belonging to

the preceding part of the Report; and this gave me an opportunity

of making the corrections, and adding other matter.

* I was subsequently informed by the printer that this note did not reach him till

the last form was in press, and consequently it does not appear in some of the first

impressions.

[Senate, No. 11 6,

J
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OBSERVATIONS ON THE GENERA ATHYRIS ( = SPIRIGERA),
MERISTA, CAMARIUM AND MERISTELLA.

Among the fossils referred for many years to Tekebratula, Atrtpa, etc., Euro-

pean authors have separated the Genera Spirigeea and Merista; shells which

have many characters in common, and which were indeed at first united under

Spirigera or Athtris, until in 1851 the Genus Merista was proposed by Prof.

SuESS. In my later studies of the Brachiopoda of the American palaBozoic strata,

I have referred to the Genus Spirigera certain species which have a subglobose

or ovoid form, with lamellose surfaces and without, or with scarcely perceptible

radiating strise; while other forms, which are less distinctly lamellose and always

more or less distinctly radiatingly striate with fine concentric lines of growth, I

have referred to the Genus Merista. Many of the latter have the general form and

surface-characters of Merista (^Atrypa) tumida, Dalman, but are less ventricose:

they all have internal spires, and, when perfect, the beaks appear to be imperforate.

The radiating strige, though visible in well-preserved specimens, are still more

conspicuous in the partially exfoliated shell.

I proposed last year* a separation of certain Merista-like forms, under the name
Camarium, on account of the presence of an arching transverse septum in the

ventral valve. Subsequently, a more careful consideration of the characters of

Merista as given by Mr. Davidson, and an inspection of his figures, have shown

me that this arching septum, in its attenuation towards the beak, is identical with

the shoelifter process described as belonging to the Genus Merista. An examina-

tion of numerous specimens of different species of those which I have referred to

the Genus Merista, shows no evidence of this process or septum; and the deep

muscular impression below the rostral cavity, and the thickening of this part of

the shell, are characters incompatible with the existence of the septum. Moreover

I conceive that this arching septum, or the extension of the shoelifter process into

the cavity of the valve, would produce such a modification of the soft parts of the

animal, that the inhabitants of these shells were generically distinct from the in-

habitants of the large uninterrupted cavity of the shells which I have referred to

Merista.

In order, if possible, to reach a solution of the question, I have had the shell

removed from a solid specimen of M. tumida^, which is one of the types of the

genus, and there is certainly no evidence of the septum or shoelifter process, but,

on the contrary, the presence of all the characters marking the American species

which I have referred to Merista in Vol. iii, Pal. New-York. At the same time,

the Merista (^Terebratula') scalprum of Barrande, in the most solid of the spe-

cimens which I possess, readily reveals the presence of the septum.

Since, therefore, the Merista tumida (Dalman) and M. herculea (Barrande)

are made the types of the Genus MbristaJ, and the external and internal cha-

* In the Thirteenth Report of the Regents on the State Cabinet : Also Supplement to Vol. iii,

Pal. N.York.

j- A specimen from Dudley, England, which does not differ materially from an authentic

Swedish specimen ; and Prof.M^Coy has pronounced the Swedish and Dudley specimens identical.

X In my original observations upon the Genus Camarium, I had supposed that the presence

of the strong arching septum in the ventral valve might be incompatible with the existence of

internal spires ; but since these spires do exist in M. scalprum, I can have no hesitation in

crediting their existence in our Camarium.



CONTRIBUTIONS TO PALAEONTOLOGY. 179

racters of these are common to numerous well-marked forms in our Silurian strata

which show no evidence of the septum described, I advocate the restriction of the

generic designation to species of that type. At the same time, believing as I do that

the characters shown in the valves of Camarium are incompatible with an animal

like that inhabiting Merista, I feel compelled to advocate the separation of these

forms, and to maintain the Genus Camarium, adding, to the characters first given,

that it contains internal spires* as in Merista and Spirigera.

With this restriction, the Merist?e proper consist of smooth, ovoid, circular or

transverse shells, with usually a conspicuous sinus upon the ventral valve, and a

corresponding wide mesial fold or elevation upon the dorsal valve. The hinge ar-

ticulation is not very different from that of Spirigera, to which they are allied;

but those which I have regarded as true Meristae have a deeply marked triangular

muscular area just below the rostral cavity of the ventral valve, which is bordered

on the anterior side by a callosity of the shell, and on the other two sides by the

strong dental lamellae. This feature is not conspicuous in Spirigera : the dental

lamellae in that genus are shorter and less strong, and the form of the muscular

impression is different. The dorsal valve of Merista has a longitudinal median

septum; a feature which is obsolete, or partially obsolete, in the species of Spiri-

gera. The species of Camarium have the external form of Merista, but the wide

transverse arching septum in the ventral valve serves to distinguish it from Me-
rista or Spirigera.

The Meristas begin their existence, so far as we know, in the rocks of the Clinton

group; and in this and the Niagara group there are several species, while they are

more numerous in the Lower Helderberg group : they occur likewise in the Upper

Helderberg rocks, and in the Hamilton group. Camarium appears first in the

Lower Helderberg period, while Spirigera is known in a single species for the

first time in the Hamilton group.

In the period of the Hamilton group, other new forms appear, apparently allied

to Merista, but marked by plications on the mesial fold and sinus, and sometimes

with obscure or distinct plications on the lateral portions of the shell.

The internal structure appears to be the same as in Merista, and the fine ob-

scure radiating striae and fine cancellating concentric lines appear both upon the

surface and upon the exfoliated shell. In these forms the substance of the shell is

always thin, and the individuals are never so gibbous as in the species of the three

allied genera.

Some of these forms approach Rhtnchoxella ; but the plications are more
rounded, and rarely or never continued to the lateral margins, which are more

compressed than in Rhtnchonella proper. The internal structure appears, so far

as ascertained, to be the same as in Merista.

For these forms, I propose the generic name Meristella.

^ GENUS MERISTELLA ( n. g.). i I - CPc
'( > -A

Shells variable in form, ovoid, circular or transverse : valves more or less equally

convex, with a median sinus upon the ventral valve and a corresponding eleva-

tion upon the dorsal valve; beaks imperforate, that of the ventral valve curving

over the smaller valve. Surface more or less strongly plicated; the mesial fold

and sinus always plicated, the lateral portions being sometimes nearly or quite

free from plications; concentrically marked by fine lines of growth and some

stronger imbricating lamellae. Substance of shell thin : structure distinctly

• I have not eeen the original deeoription of this genus by Prof. Etmes.
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fibrous. Valves articulating by teeth and sockets. Interior of ventral valve with

two short diverging dental lamellae, which extend into an^ are affixed to the

sides or bottom of the rostral cavity. The muscular impressions occupy a narrow

triangular cavity below the bases of the lamellae, and usually extend about one-

third the length of the shell. Dorsal valve with a well-defined median septum,

which extends half the length of the shell : the hinge-plates are narrow and

strong processes, embraced by the curving teeth of the opposite valve.

In numerous specimens examined, there is no evidence of internal spires; and

it is only the similarity of these forms to Merista and Spirigera, that affords an

argument in favor of the existence of these appendages.

The types of this genus are Atrypa quadricosta and j^. mesacostalis ( Hall,

Geol. Report of the Fourth District of New-York = Meristella quadricosta and

M. multicosta described in this paper, from the shales of the Hamilton group.

The following figures will serve to illustrate more fully the characters and dif-

ferences of these genera, as given above.

9^M

Fig. 1 & 2 are of the exterior, and .3, 4 the interior and cast of Athyris spiriferoides from the
Hamilton group. N.York.

Fig. 5, 6 & 7 : Dorsal, front and profile views of Merista princeps of the Lower Helderberg.
8, 9 are the interior and cast of the ventral valve as shown in a species of the age of
the Upper Helderberg limestones, Ohio : the letter x refers to the filling of rostral

cavity ; t, the cavities of the dental lamella ; K, the triangular muscular impression.

0-\A^-' l^'-"V<^Cr# f^-<_ t^ I

V ^ 7f
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10 11 12 13

14

Fig. 18 & 11. Dorsal and profile views of Camartum typum : 12, interior of the ventral valve^

13, longitudinal section; a, rostral cavity; s, transverse arching septum, or "shoe-
lifter" process of King; t, teeth.

Fig. 14 & 15 illustrate th^ exterior form and characters of Meristella muUicosta of the Ha-
milton group, and may be considered as illustrating the general external characters

of the genus.

— ^^

«

•*>

DESCRIPTIONS OF NEW SPECIES OF FOSSILS,

CaiKFLY FROSI THE HAMILTON GROUP OF WEStfiRX NEW-YORK-

LINGULA LIGEA(n.s.).

Shell narrow elliptical; length equal to twice the width; sides regularly curving;

extremities subequal; margins of the valves thickened. Surface marked by fine

concentric strias, and by a few obscure or obsolete radiating striae. The more

convex valve shows, along the inner margin, a narrow shallow groove as if the

edge of the opposite valve closed just within its margin.

The shell is of more equal width throughout and more symmetrically oval, and

IS much larger than the £,. spatulata of the Genesee slate.

Geological formation and locality. In the shales of th€ upper part of the Ha-

milton group, on the shore of Seneca lake; and near the base of the Portage group,

^t the falls below Trumansburgh, N.York.

LINGULA PAL^FORMIS ( n.s.).

SSell broadly subovate, convex at the umbo and depressed below, the length a

little greater than the greatest width, rapidly expanding for about two-thirds

the length of the shell, below which it is abruptly rounded : shell thick. Surface

marked by strong concentric lamcUose striae, and, in the exfoliated surface, by

fine radiating striae.

Geological formation and locality. In the shales of the Hamilton group, as-

sociated with numerous known fossils, in a loose fragment of rock in the valley

south of Cayuga lake.
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LINGULA EXILIS (n.s.)-

Shell broad ovate, moderately convex, length little greater than width; apex

obtuse; cardinal margin obtusely rounded; sides regularly curving; base broad-

ly rounded Surface lamellose with irregular rug^ or lines of growth.

This species is very broad; and the great width at the apex, and broadly rounded

cardinal extremity, distinguish it among all the other forms of the Hamilton

group or of the rocks of New-York.
Geological formation and locality. In the Marcellus shale, near Bridgewater,

New-York.

DTSGINA ALLEGIIANIA ( n. s.)-

Shell broadly elliptical or nearly circular. Dorsal valve depressed conical; anterior

side broadly and equally convex; apex placed at a little more than one-third the

length from the posterior end of the shell, slightly inclined backwards; the

posterior slope concave, and the shell flattened towards the margin. Surface

marked by fine regular concentric lamellae, which are distant from each other

two or three times their width.

This large species is one of the finest and most beai^iiful of the genus, nearly

equal in size to the Discina grandis of the Oriskany sandstone, and difiering from

that one in the posterior position of the apex and the more abrupt sloping on the

posterior side, while the concentric strige are much finer and more closely arranged.

It differs from the large circular form Discina discus of the Lower Helderberg

group, in the greater elevation of the dorsal valve, aud absence of radiating striae.

Geological formation and locality. In the Chemung group, Hobbieville, Alle-

gany county, New-York. ^

Discina alleghania.

CRANIA HAMILTONI^ ( n.s.).

Shell subconical, subcircular; apex subcentral, pointed in well-preserved speci-

mens, often worn or decorticated. Exterior surface of the dorsal or upper valve

lamellose. Ventral or lower valve marked by four strong muscular impressions,

which are variable in form : the two lateral ones are distant, and each apparently

double; the central impressions approximate, diverging above and assuming a

somewhat cordiform appearance; vascular impressions strongly digitate.

This species is found adhering to valves of Tropidoleptus, Strophodonta, Spirifer,

Spirigera, ^vicula, Orthoceras; and the separated valves are free in the shales.

Geological formation and localities. In the shales of the Hamilton group :

Western New-York, Maryland, and Virginia.
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CRANIA CRENISTRIATA (n.s.).

Ventral or upper valve very depressed conical, subcircular in outline; apex cen-

tral or subcentral, a little inclined. Surface marked by sharp elevated crenulate

striae reaching almost to the apex (which is quite smooth), and increasing by

interstitial additions.

This species is quite rare, and two specimens only of the ventral valve are known

at this time. The sharp elevated striae give the fossil, when partially obscured by

adhering shale, the appearance of the exterior of the small funnelshaped fronds of

Fenestella.

Geological formation and locality. In shales of the Hamilton group, Ontario

county, N.York.

CRANIA LEONI(n.s.).

Shell subcircular, transverse or slightly elongate. Dorsal valve convex : ventral

valve concave, variable in form. The shell, towards the margin, is more abruptly

recurved : hinge-line straight, equal to a little more than one-third the width of

the shell. Muscular impressions of the posterior adductors in the dorsal valve

near the cardinal angles; the anterior ones near together and a little behind the

centre, with two minute impressions a little anterior to the centre, marking the

place of the retractor muscles. Ventral valve with the posterior adductors cor-

responding to those of the dorsal valve; the anterior adductors occupyijig a

subcircular area, and barely separated by an elevation marking the place of the

protractor muscle.

This species is known only in the condition of casts of the interior. The dorsal

side is moderately convex ; the apex apparently a little excentric on the posterior

side.

Geological formation and locality. In the Chemung group : Leon, Cattaraugus

county, N.York.

ORTHIS LEPIDUS (n.s.).

Shell small, transversely subelliptical, somewhat ventricose ; cardinal line little

less than the greatest width of the shell; area proportionally large; beaks di-

stant. Ventral valve very convex, regularly curved from beak to base : beak

prominent, pointed, slightly incurved. Dorsal valve depressed convex, marked

by a distinct mesial depression, which, in some specimens, extends nearly to the

beak : beak small, pointed, and but little incurved. Surface marked by fine ra-

diating striae, crossed by concentric striae and a few lines of growth-

This is the smallest species of Orthis yet known in the Hamilton rock, of this

country, and is easily characterized by the great transverse diameter, the pr'^por-

tionally large area, the prominent beak of the ventral valve, and the distinct jinus

of the dorsal valve.

Geological formation and locality. In shales of the Hamilton group : Ontario

county, N.York.

ORTHIS CYCLAS (n.s.).

Shell small, varying from subcircular to transversely subelliptical, moderately

convex : beaks appressed, not distant; cardinal line rather less than one-half

the greatest width of the shell. Ventral valve convex, most gibbous near the

umbo : beak small, slightly incurved; area rather low. Dorsal valve the less

convex, sometimes marked by a shallow depression : beak very small, slightly

projecting beyond the cardinaj line; area small. Surface marked by strqng sharp
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prominent striae, which are both bifurcated and implanted, often appearing fa-

sciculate near the margin of the shell.

The largest specimens known of this species measure not more than three-eighths

of an inch in the greatest diameter. The distinguishing features are the coarse

prominent striae and the length of the cardinal line.

Geological formation and locality. Shales of the Hamilton group : Western

New-York.

ORTHIS PENELOPE ( n. s.).

Shell large, oblate, the proportions of length and breadth usually as four to five,

plano-convex : hinge-line about two-fifths of the breadth of the shell. Ventral

valve flat or slightly convex : beak somewhat elevated; foramen broad, triangu-

lar. Dorsal valve regularly convex, with a very slight depression : beak small,

rising but little beyond the general outline of the shell; area smaller than that

of the opposite valve.

Surface marked by fine radiating bifurcating strige, which are strongly arched

upwards near the cardinal extremities, and crossed by fine concentric striae,

giving a slightly rugose appearance in well-preserved specimens; and, besides

these, are closely arranged lamellose lines of growth. The radiating striae have

the appearance of being broken, from the peculiar manner in which the pores

open upon the surface.

Interior of the ventral valve marked by a subcircular foliate muscular impression,

which occupies more than half the length and breadth of the valve, and, in old

specimens, is extremely thickened from its anterior margin nearly to the border

of the palleal impression. Interior of the dorsal valve marked, in old specimens,

by a similar imprint, but smaller and less distinctly defined. The cardinal and

brachial processes are strong and prominent, directed downwards into the op-

posite valve : the cardinal process fills the broad foramen of the ventral valve,

and appears as an angular ridge on the exterior of the area.

This species is much larger than O. vanuxemiy with which it is associated; often

measuring more than one and three-quarters inches in transverse diameter, while

the largest specimens of O. vanuxemi seldom measure more than one inch. It differs

also in the character and strength of the radiating strige; the muscular imprint of

the ventral valve is usually broader and more strongly marked; the cardinal and

brachial processes of the dorsal valve are stronger, and directed towards the op-

posite valve, while those of 0. vanuxemi are inclined forward or into the cavity of

the dorsal valve.

Geological formation and locality. Shales of the Hamilton group : Western

New-York.
1 2

Fia. 14 2. Dorsal and ventral valves of Orthis penelope. One of these figures was used in the
Regents' Report of 1847, to illustrate Orthis vanvixemi, with which this species was
at that time included-
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ORTHIS LEUCOSIA ( n.s.).

Shell broad ovate, greatest breadth belo^r the middle, obtusely pointed at the

beaks Valves moderately convex : cardinal area short and small; beaks appro-

ximate, pointed and incurved. Ventral valve depressed convex, most gibbous at

the umbo and flattened towards the front, M'ithout a distinct mesial sinus, but

sometimes having a broad shallow curve at the anterior margin of the shell :

foramen broad triangular. Dorsal valve much the more gibbous, the greatest

convexity above the middle, marked along the middle by a very slight depression

which is sometimes obsolete : area smaller than that of the opposite valve, curved

and slightly overhanging. Surface marked by fine radiating bifurcating striae,

crossed by strong distant lamellose lines of growth, and interrupted by the

openings of the pores. Interior of ventral valve marked by a strong, foliate,

somewhat elongate muscular impression.

This species is allied to O. vanuxemi, but differs in the cardinal margin being

nearly straight from the beaks to nearly one-third the length of the shell, while in

that species it is usually regularly curved : it differs also in the area being much
smaller, and the beaks incurved and closely approximate.

Geological formation and locality. Shales of the Hamilton group : Ontario

county, N.York.

ORTHIS SOLITARIA(n.s.).

Shell small, subcircular or broadly ovate : valves unequally convex; hinge-line

somewhat more than one-half the greatest width of the shell. Ventral valve

highly convex : beak small, prominent, slightly incurved ; area low and well

defined. Dorsal valve depressed convex, most prominent near the umbo; a broad

shallow mesial sinus at the anterior margin, which does not extend beyond the

middle of the shell : beak small, not prominent; area linear. Surface marked by

fine radiating bifurcating striae and strong concentric lines of growth.

This shell is of the type of O. elegantula. It differs from any other in the Ha-

milton group, except O. lepidus, in having the ventral valve more convex than the

dorsal, the sinus being on the dorsal valve. From O. lepidus it differs in being

longer than wide, with less prominent beak and smaller area : it is also a larger

species, being more than half an inch in diameter.

Geological formation and locality. Shales of the Hamilton group : Livingston

county, N.York.

ORTHISINA ARCTOSTRIATA (n.s.).

Shell small, semicircular or semielliptical : hinge-line straight, nearly equal to

the greatest width of the shell. Ventral valve irregularly gibbous : beak small,

pointed, and truncate from its adhesion to foreign substances; area moderate,

slightly arcuate, and somewhat irregular on the two sides; pseudo-deltidium

broadly triangular, closed. Dorsal valve depressed convex; area narrow linear.

Surface marked by strong sharp close radiating crenulated striae, which increase

by interstitial addition, and crossed by strong concentric lines of growth.

Geological formation and locality. Shales of the Hamilton group : Ontario

county, N.York.

[Senate, No. 116.] 24
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1 2

Orthisina arctostriata.

Fig. 1. Ventral view of a medium-sized specimen.

Fig. 2. Enlarged cardinal view of another specimen, showing the closed rounded pseudo-
• deltidium.

ORTHISINA ALTERNATA(ii.s.).

Shell of medium size, semielliptical : hinge-line shorter than the greatest width

of the shell; cardinal extremities rounded. Ventral valve most gibbous near the

umbo and depressed near the front : area moderate, somewhat arcuate; pseudo-

deltidium large, broad at base, imperforate, marked along the middle by a

deeply impressed line. Dorsal valve regularly convex, apparently without sinus;

area linear or obsolete. Surface marked by fine radiating striae, alternating in

size, usually three smaller between the larger ones near the margin of the shell;

distinctly undulating concentric striae. The margin of the shell is extremely

thin.

This species differs from the last in the proportionally shorter hinge-line and

the alternating larger and smaller striae, which are also less prominent and less

closely arranged.

Geological formation and locality. Shales of the Hamilton group : Genesee

county, N.York.

1 2

Orthisina alternata.

Fig. 1. Dorsal valve of a small individual. Fig. 2. Dorsal valve of a larger individual.

AMBOCCELIA GREGARIA ( n. s.).

Compare with Atrypa unguiculus, Sowerby, Geol. Transactions, Vol. v, pi. 54, f. 8.

Spirifer unguiculus, Phillips, Pal. Fossils, pi. 28, f. 119.

Orthis unguiculus, Hall, Geol. Report Fourth District of New-York, p. 268,
f. 5 a, b, c, d ; p. 267.

Shell subhemispherical, wider than long : hinge-line straight; cardinal angles

rounded. Ventral valve gibbous, marked by a shallow mesial sinus, which ex-

tends from near the beak to the base of the shell : beak obtuse, strongly incurved.

Dorsal valve semielliptical, depressed convex, with sometimes a slight longitudi-

nal central depression ; foveal plates slender and parallel.

This species differs from A.umhonata in the less regular convexity of the ventral

valve, the greater convexity of the dorsal valve, and the proportionally greater

transverse diameter.

I had originally considered this shell as identical with Atrypa unguicula (So-

werby, Spirifer unguiculus (Phillips), placing it under the Genus Orthis;

but farther comparison of figures and descriptions has convinced me that it is quite

distinct.
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A variety (^A. crassa), which has not thus far aflforded the means of separation

as a distinct species, has the bases of the dental lamellae thickened, and extended

in strong ridges across the valve on each side obliquely to the anterior lateral

margins, leaving the central part of the shell of the ordinary thickness.

Geological formation and locality. In shaly sandstone of the Chemung group,

crowded together in great numbers in some beds : Paintedpost, Jasper, Steuben

county; near Ithaca in Tompkins county, and in Chautauque county.

VITULINA PUSTULOSA(n.s.).

Shell plano-convex, semicircular : hinge-line equal or nearly equal to the greatest

width of the shell; area large, triangular, reaching to the extremities of the

cardinal line. Ventral valve highly convex, the greatest convexity at the umbo :

beak small, pointed, somewhat incurved over the area; foramen very broad,

equalling half the length of the cardinal line. Dorsal valve flat or slightly con-

vex, having a broad shallow sinus, flat or with an incipient fold in the bottom.

Surface marked by about ten moderately strong simple rounded radiating plica-

tions, two of which are slightly elevated in the middle of the ventral valve, in

form of a mesial fold corresponding to the sinus of the dorsal valve; the entire

surface beautifully covered with minute pustules resembling spine-bases.

Geological formation and locality. In the limestone of the upper part of the

Hamilton group : Genesee county, N.York.

SPIRIFER VENUSTUS (n.s.).

Shell subrhomboidal, ventricose, length about two-thirds the greatest width :

hinge-line scarcely equalling the greatest width of the shell; ardi nal extremities

rounded. Dorsal valve very convex; mesial fold narrow above and expanded in

front. Ventral valve less convex than the opposite, broadly arching from the

extremities, the greatest convexity a little above the middle : beak arched; area

short, rounded, and not defined at the margins; foramen high, the height equal

to the width at the base; mesial sinus narrow and well defined near the beak,

broader below the middle and expanded in front, terminating in a broad tri-

angular extension. Surface marked by numerous fine bifurcating plications, the

mesial sinus margined by a stronger plication; at the beak there is a single one

in the centre which sometimes continues simple to the base, while the accessions

take place from the lateral ones, till there are 10, 11, or 12 within the limits of

the sinus near the base : plications crossed by arching lamellose strite, which

are granulose or fimbriate on the margins.

This is one of the finest species of Spirifer in the Hamilton group, and equal

or superior in size and beauty to S. granulifera. It is the only species in this group

which has bifurcated plications, or plications on the mesial fold and sinus. The
largest specimen is about three inches wide, by nearly two inches long. In general

aspect and surface characters, this species resembles the finer specimens of S. ca-

meratus.

Geological formation and locality. Shales of the Hamilton group : Livingston

county, N.York.

TREMATOSPIRA GIBBOSA ( n. s.).

Shell transversely subelliptical, once and a half as wide as long, ventricose, the

anterior margin thickened in old specimens; valves subequally convex. Beak of
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ventral valve strongly arcuate, and truncated by a circular perforation which is

completed on the inner side by the outer ends of the small deltidial plates; false

area small, broad triangular. Beak of the dorsal valve abruptly incurved, and

concealed by passing within the concavity of the area of the opposite valve.

Surface marked by nine strong angular elevated plications; three in the centre of

the dorsal valve more approximate, giving the appearance of a mesial elevation,

and three correspondingly depres«^ed on the ventral valve : concentric lamellae of

growth at irregular distances, undulated in crossing the plications, give a series

of zigzag lines. Entire surface finely granulose. Shell-structure strongly punctate.

This species differs from every other described, in its extreme gibbosity and

highly elevated angular plications.

Geological formation and locality. Shales of the Hamilton group : Western

New-York.

RHYNCHOSPIRA NOBILIS ( n.s.).

Shell large, broadly subovoid, ventricose. Dorsal valve the more gibbous, with a

broad moderately elevated mesial lobe. Ventral valve with a broad mesial sinus

:

the beak large and truncated by a large round foramen, the lower side of which

is bounded by the summits of the deltidial plates : margins of the valve sub-

alate a little below the beak. Surface marked by numerous angular elevated

plications, which are sharply crenulated on the summits; the sides and inter-

mediate spaces finely and evenly striated. In the mesial fold there are from nine

to eleven plications elevated, and a corresponding number in the sinus of the

opposite valve.

The dorsal valve shows strong crural processes extending from the hinge-line for

a short distance, when they become slender and flattened, and below this they

curve and send ofif a process towards the centre of the shell, as in others of the

genus, and similar to that of Terebratula.

This is the largest species of Rhtnchospira now known. It differs conspicuously

from the other species, in the defined mesial fold and sinus, and sharply elevated

plications.

Geological formation and locality. Hamilton group : Livingston and Erie

counties.

RHYNCHOSPIRA LEPIBA ( n.s.).

Shell small, broadly suboval. Ventral valve depressed convex, regularly arched

from beak to base : beak prominent, pointed, slightly incurved, foramen tri-

angular, closed by two convex deltidial plates which are excavated on their

inner and upper margins, forming an elongate or oval perforation. Dorsal valve

the less convex, most gibbous above the centre. Surface marked by about twenty-

four fine simple radiating plications; five in the middle of the valves stronger,

distinctly elevated on the ventral valve. These stronger plications extend, giving

a protruding form to the front of the shell.

This species differs from the others of this genus, in the flatness of the valves,

fineness of the plications, and general form.

Geological formation and locality. Shales of the Hamilton group : Ontario

county.
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ATRYPA PSEUDOMARGINALIS(n.s.).

Shell trilobate, subcircular, with the beak of the ventral valve extended. Dorsal

valve with mesial fold strongly defined below the first third of the shell, and

elevated in front. The mesial sinus does not extend to the beak. Plications

rounded, irregularly bifurcating.

This species resembles j^trypa marginalis of Dalman, but is larger and more

robust, the beak less attenuate, the mesial fold and sinus broader and not extending

to the beak, and the striae coarser and not as much recurved. From the Bohemian

specimens under the same name, it differs in the greater elevation and rounded

form of the mesial lobe, and the less angular plications.

Geological formation and locality. Upper Helderberg limestone : Schoharie.

MERISTA HASKINI ( n.s.).

Shell broadly ovate, more or less gibbous, length and breadth nearly equal, the

greatest width anterior to the middle. Dorsal valve often a little wider than long.

Ventral valve slightly the more convex, the greatest depth being a little anterior

to the umbones : beak extended and slightly incurved, and, in all the specimens

examined, truncated by a broad rounded foramen, impressed near the front by

a short shallow sinus which produces an arcuation of the dorsal valve in front.

Surface marked by close concentric lines of growth, which are crowded into

wrinkles on the sides of the shell. Interior substance of the shell fibrous, with

an exterior covering which appears to be punctate.

This shell bears many features of Terebratula. It differs from M. barrisi in

the broader form, short and little defined sinus, and surface characters.

Geological formation and locality. Shales of the Hamilton group, in Western

New-York.

MERISTA BARRISI (n.s.).

Shell ovoid, more or less elongate or sometimes broadly ovate; proportions va-

riable. Ventral valve extremely arcuate : beak incurved; mesial depression

sometimes beginning about one-third the length below the beak, and becoming

on the front of the shell a broad flattened sinus produced in a short linguiform

extension. Dorsal valve little longer than wide, regularly convex, abruptly ele-

vated near the anterior margin from the extension of the mesial sinus of the

opposite valve. Surface smooth, or marked by regular concentric lines of growth;

some at the margins crowded into wrinkles. The exfoliated shells show obscure

radiating strige.

This species presents considerable variety of form; due, in the specimens exa-

mined, both to stages of growth and to accidents of compression, and also to the

degree of development of the mesial sinus.

Geological formation and locality. In limestone of the Marcellus shale, near

Leroy, N.York. From Rev. W. H. Barkis.

MERISTA DORIS (n.s.).

Shell subovate, elongate, compressed below the middle and the margins thin and

sharp, gibbous on the umbones. Ventral valve with the beak elongate, attenuate

and incurved; the sides below the beak abruptly compressed, making a concave

area; regularly convex from the beak to below the middle of the valve, where it
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is depressed into a shallow undefined sinus which is produced in front, and in

old shells becomes a linguiform extension. Dorsal valve oval, narrowed towards

the beak, a little more gibbous on the umbo than the opposite valve, depressed

below the middle, and becoming in old shells abruptly bent upwards Surface

marked by close concentric lines of growth, and fine radiating striae are visible

upon the surface in the exfoliated shell, and upon the cast. Shell-structure

punctate.

I refer this and the preceding species, with some hesitation, to the Genus Me-
RisTA. The)' correspond in general form, and this species has the mesial septum in

the dorsal valve, and the two strong dental lamellae in the ventral valve. I have

seen no perfect beaks.

This species is readily distinguished by its greater proportional length and at-

tenuation. Some half-grown shells show no evidence of a sinus, while in other

individuals it becomes earlier distinct. One specimen measures an inch and three

quarters in length, by an inch and a quarter in width : the usual length is from

one and a quarter to one and a half inches, with a width of about one inch.

Geological formation and locality. In loose masses of limestone, south of

Young's farm, Williamsville, Erie county.

MERISTELLA MULTICOSTA ( n.s ).

Shell ovate, subcircular or transverse, moderately gibbous : beak small, pointed,

somewhat incurved. Ventral valve with a broad well-defined mesial sinus,

reaching nearly to the beak; in elongated specimens, extended in front. Dorsal

valve the most convex; mesial elevation most distinct in the upper part of the

valve. Surface marked by strong angular plications, generally bifurcating; from

six to ten on the mesial elevation, the lateral ones of which have their outer faces

broad, forming the entire height of the elevation; the plications on each lateral

portion of the shell about six or eight, variable in number. Numerous concentric

wrinkles cross the striae, giving a broken aspect to the surface. Substance of the

shell extremely thin.

This species differs from M. quadricostata of the upper black shales, in being

much larger and more robust. The mesial lobe is always distinctly marked; the

plications are strong, angular, and cover the whole shell. '

Geological formation and locality. Shales of the Hamilton group, in numerous

localities in Western New-York.

The following species, described under the Genera Obthis and Atrypa, belong

to the Genus Meristella.

MERISTELLA LIMITARIS.

Orthis limitaris : Vanuxem, Rep. Sd Geol. Dist. New-York, 1843, p. 146, f. 3.

Atrypa limitarts ; Hall, Rep. 4th Geol. Dist. New-York, p. 182, f. 11.

Shell moderately gibbous, subcircular or transverse. Dorsal valve with a broad

mesial elevation. Ventral valve with sinus only on the anterior portion. Surface

covered by numerous fine plications, mostly simple.

When found in limestone, it is full and well formed; but in the thinly laminated

shales it is usually compressed, and occurs in great numbers.

Geological formation and locality. In the black shales at the base of the Ha-

milton group, at Leroy and Avon, N.York.
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MERISTELLA QUADRICOSTATA.

Orthis quadricostata : Vanuxem, Report on 3d Geol. Dist. New-York, 1843, p. 168.

Atrypa quadricostata : Hall, Report on 4th Geol. Dist. New-York, p. 223, f. 2.

Shell thin, flattened, transverse, marked by distinct rounded plications in the

middle of the valves; lateral portions plain, or with faintly marked plications;

without distinct mesial fold or sinus.

This species is smaller than the preceding, with fewer radiating plications. It

differs from M. multicosta in the absence of a mesial fold, and smaller number of

ribs.

Geological formation and locality. Upper black shales of the Hamilton group:

Bigstream point, Seneca county; and other places in Western New-York.

MERISTELLA MESACOSTALIS.

Atrypa mesacostalis : Hall, Report on 4th Geol. Dist. New-York. Illustrations of Fossils of

the Chemung group, G4, ff. 1, 1 o, 1 b.

Shell somewhat elongated, with moderately prominent beak. Valves convex, with

well-defined mesial lobe and sinus, which are covered with plications; those

bordering the sinus are the largest. Lateral portions of the shell smooth, or with

obscure ribs.

This species is usually larger than any of the preceding, and is characterized by

its elongate form and plain or obscurely marked lateral portions of the shell.

Geological formation and locality. In rocks of the Chemung group : Steuben

county, and other parts of Western New-Y^ork.

lOf

MERISTELLA MESACOSTALIS.

Fig. 1,1a. Ventral and cardinal views of full-grown individuals of M. mesacostalis.

Fig. 1 h. Ventral view of a young individual of the same species.



NOTE ON THE GENUS CYPRICARDITES.

In the Twelfth Annual Report of the Regents upon the State Ca-

binet, 1859, I communicated a notice of tha Genera Ambonychia,

Pal^arca and Megambonia; the descriptions of the two last genera

having been sometime previously printed in Vol. iii, Pal. N.Y.

At that time, a comparison of specimens led me to refer to the

original description and figure of Cypricardites of Conrad; and I

appended his description, with an outline figure copied from a plate

by that author. I suggested that the genus corresponded in many
respects with Pal^arca, and I recognized the priority of Cypri-

cardites. In reference to the figure, I wrote as follows :

" This figure is copied from the original figure of Mr. Conrad, ac-

companying his description of the genus in 1841. The plate upon which

this occurs was engraved to accompany the Annual Report of 1841 ; but

unfortunately only a small number were ever distributed*, so far as known

to the writer. The same plate contains illustrations of the Genera Nucu-

LiTES, Lyrodesma, Orthonota, Cyrtolites, Orthostoma, Diotyo-

CRiNus, AspiDOLiTES and DiCRANURUS, as well as one species of Platy-

oeras, all genera proposed b}^ Mr. Conrad. At the time I proposed the

Genus Pal^arca in 1847, I had overlooked the description and figure of

Cypricardites ; and it is only since the printing of that part of Vol. iii,

Palaeontology of New-York, that my attention has been directed to the

subject of the preceding note."

In the Canadian Journal of Industry and Science for July 1861,

page 354, Mr. Billings proposes to give a historyf of the Genus

Cyrtgdon, and makes the following remarks :

" In the Fifth Annual Report on the Palaeontology of New-York, Con-

rad, in 1841j cliaracterized his genus Cypricardites, and described sixteen

species from the Silurian and Devonian rocks of the State. He did not give

any illustrations, but it now appears that he prepared a figure (showing the

character of the hinge) which however remained in Professor Hall's hands

eighteen years without publication. In the 8th volume of the Journal of the

Academy of Natural Sciences, Conrad described seven other species from

the Devonian rocks of New-York. These are all figured.

* I inferred that only a small number of copies of the plate were published with the

Report ; but it may have been more extensively distributed than I supposed, for I have

found five copies among my own volumes.

t One of the histories of the genus.
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" In 1847, Professor Hall suppressed the genus Cypricardites, and sub-

stituted his own genus Modiolopsis, in which he placed all Conrad's Lower

Silurian species."

Had these remarks of Mr. Billings concerned myself alone, I

would not have noticed them; but as I am charged, in a respectable

journal, with suppressing a genus proposed by Mr. Conrad, and

with holding in my hands " for eighteen years without publication"

a figure showing the characters of the hinge, I cannot, in justice to

Mr. Conrad and myself, do otherwise than communicate a copy of

the lithographic plate to which I originally referred, and which was

published with his Report in 1841, and circulated with some but

not with all the copies.

I proposed the Genus Modiolopsis, not as a substitute for Cypri-

cardites, but because the species included under that name did not

appear to be congeneric; and I separated some of those which did

not possess the typical marks of Cypricardites.

With regard to the propriety of adopting the name Cypricardi-

tes, on account of a zoological error involved, it is scarcely worth

while to offer argument. We have too many analogous cases, and

that of the Genus Athyris may serve as an illustration. Mr. Conrad

is doubtless entitled to the priority of discovery, description and

illustration of the characters of the Genus Cypricardites; and I

cannot suppose that another generic term, applied to shells of pre-

cisely the same character, will supersede the original name.

In reference to the Genera Megalomus and Megambonia*, I can

have no controversy with Mr. Billings. If naturalists are content

to accept his assertions without other evidence, I shall not complain

:

the typical species will remain, and may, at some future time, be

studied without passion or prejudice.

* A small amount of conchological knowledge is sufficient to show that these forms

are not only generically distinct, but that they belong to a different family of shells

from those described as PALiEARCA or Cyetodonta.

[Senate, No. 1]6.] 25



EXPLANATION OF PLATE 11.

vr

^

Fig. 1. DiCRANURUs : Conrad, Annual Report f(Jr 1841, p. 48.

Fig. 2. AspiDOLiTES : Conrad, Annual Report 1841, p. 48.

Fig. 3. AciDASPis TUBERCULATus : Courad, Annual Report 1840, p. 205.

Fig. 4. Ctpricardites : Conrad, Annual Report 1841, p. 51.

Fig. 5. Ltrodesma : Conrad, Annual Report 1841, p. 51.

Fig. 6. Orthonota undulata : Conrad, Annual Report 1841, p. 50.

Fig, 7. NucuLiTEs cuNEiFORMis : Conrad, Annual Report 1841, p. 50.

Fig. 8. N. OBLONGATUS : Conrad, Annual Report 1841, p. 50.

Fig. 9. AsAPHus ADSPECTANS : Courad, Annual Report 1841, p. 49.

Fig. 10. Atrypa unisulcata : Conrad, Annual Report 1841, p. 56.

Fig. 11. Atrypa peculiaris : Conrad, Annual Report 1841, p. 56.

Fig. 12. PosiDONiA LiRATA : Courad, Annual Report 1838, p. 116.

Fig. 13. AvicuLA BELLA : Conrad, Annual Report 1841, p. 54.

Fig. 14. Atrypa elongata : Conrad, Annual Report 1839, p. 65.

Fig. 15. Platyceras sulcatus : Conrad, Annual Report 1841, p. 56.

Fig. 16. Orthostoma communis : Conrad, Annual Report 1838, p. 119.

Fig. 17. Atrypa acutiplicata : Conrad, Annual Report 1841, p. 54.

Fig. 18. Delthyris mucronata : Conrad, Annual Report 1841, p. 54.

Fig. 19. Cyrtolites : Conrad, Annual Report 1838, p. 118.

Fig. 20. Conularia laqueata : Conrad, Annual Report 1841, p. 57.

Fig. 21. Cypricardites carinata : Conrad, Annual Report 1841, p. 53.

Fig. 22. Dictuocrinites : Conrad.



lo;pied. from, tixe Ori|inal Lith.o graphic Plate of T.A.Conrad.y.sq.]
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NOTES AND CORRECTIONS.

GENUS PHOLIDOPS.

In the Addenda to Vol. iii, Palaeontology of New-York, p. 489, I

have noticed and described a new genus under the name Pholidops
;

expressing some doubt whether it may be a patellifbrm univalve,

or a bivalve shell, since the only specimen where two valves were

shown in connexion was not entirely satisfactory.

In the Thirteenth Report upon the State Cabinet, p. 92, I noticed

the genus, and described an additional species, expressing my belief

that the shell was univalve. The numerous specimens observed in

the Hamilton group are all of single valves; and hence I was led

to the conclusion, that in the Oriskany sandstone species, showing

two similar valves in contact, the relation was only accidental.

During the last year, however, I have found among some collec-

tions from the Niagara group in Indiana, another species with two

similar valves closely conjoined; thus leaving no longer a doubt

regarding the bivalve nature of these fossils. The specimen here

referred to, and the Pholidops terminalis of the Oriskany sandstone,

have both valves entire, and there is no perforation as in Discina.

There may have been a foramen or opening between the valves at

the apex, for the protrusion of a pedicel. The description therefore

requires to be modified.

GENUS PHOLIDOPS {as emended).

Shell small, bivalve : valves patelliform; apex anterior, subcentral,

excentric or terminal. Surface marked by concentric lamellae of

growth, which are more expanded on the posterior side. Interior

of the valves a shallow oval cavity, with a bilobed or horseshoe-

shaped muscular impression in one of the valves; the margins

flattened or sometimes slightly deflected, and entire.

Shells known in the Niagara and Lower Helderberg groups, Oriskany

sandstone and Hamilton group.
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GONIATITES PATERSONI ( Hall ).

Thirteenth Report of the Regents on the State Cabinet, p. 99.

The fragment figured was given to me many years since by a

person residing in the neighborhood of the locality, which is in the

Hamilton shales; and I could have no reason to doubt the correct-

ness of the position assigned to it.

Kecently, however, Prof. Winchell has called my attention to a

figure of a Goniatite which is evidently specifically identical with

G. paterso7ii, the original of which was found in the rocks of the

Portage group*. About the same time. Prof. Dewey, of Rochester,

showed me some specimens of the same species, from the south part

of Livingston county, which, from the character of the adhering

green shale, left no doubt as to the geological formation from which

they were derived. It will probably be found that the G. patersoni

is not a Hamilton fossil, and that the specimen originally described

was thus associated through erroneous information.

Fourteenth Report on State Cabinet, p. 91, for Cyclonema ventri-

co^a, read Cyclonema varicosa. Pages 96, 97 & 98, change the name

Clioderma to Pterotheca.

Thirteenth Report on State Cabinet, p. 113 : Note upon the Trilohites

of the Hudson-river group in the Town of Georgia^ Vermont.

This title was changed in a part of the edition, by substituting the

words "Quebec group" for "Hudson-river group", in deference to

the views advanced by the Geological Survey of Canada. A note,

giving an explanation of the reasons for this change, should have

been inserted at the end of the Report.

We now know that the rocks included in the Quebec group are

of the same age as those of the Hudson-river group in its typical

localities in the Hudson valley, but not identical with the Pulaski

and Lorraine shales heretofore united with the Hudson-river group.

* ''At Portage falls, Livingston county, New-York, in shaly sandstone of the Lower

Portage.''
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Twelfth Annual Report of the Regents on the State Cabinet.

The first seventeen pages of the palseontological part of this Report

were printed and stereotyped in January and the early part of

February, 1859; and nearly one hundred copies were distributed

immediately thereafter. The entire report was printed and published

previous to the 20th September, 1859; and any person, procuring

proofsheets from the printer "m the beginning of the month of

Augusf\ must have obtained the sheets at least as far as page 56,

which had been printed in the early part of July. The proofsheets

of the Tenth Report were in like manner procuredfrom the printer^

as fast as issued. Similar practices have been resorted to by interested

parties, with respect to other reports; proofsheets having been

obtained from the printing-office, many months in advance of pu-

blication : and I wish simply to record the fact in this place. I had

supposed that authors considered such proceedings disreputable, and

I scarcely believe that there can be a difference of opinion among

gentlemen in regard to acts of this kind. [ See Canadian Journal of

Industry and Science, N. S. No. 34, p. 355; and Canadian Naturalist

and Geologist, Yol. vi, No. 4, p. 317.]

Fifteenth Report on the State Cabinet.

The woodcuts, arranged in pages in this Report, were originally

intended to be inserted in their appropriate places with the descrip-

tions of the species; but a considerable part of the report having

been stereotyped and printed last year, it became impossible to

accomplish this object.

The palseontological part of the Report, as far as page 112, was

published in advance in the months of August and September, 1861.

The descriptions of the Crinoidea were published in July 1862, and

the entire Report will be published in the first days of October 1862.

JAMES HALL.



The following is appended to this Report, as the last sheets

are passing through the press.

A few weeks since, an interesting collection of teeth and plates

of fishes, supposed to be from the Old Red Sandstone of Delaware

county, was received at the Geological Rooms. The Curator was

directed to visit the locality, for the purpose of enlarging the col-

lection. The following is his report.

Albany, September 20, 1862.

DR. S. B. WOOLWORTH, Secretary of Regents, 8rc.

SIR :

Agreeable to jonr directions, I went to Delaware county, to collect

fossils from the Catskill group, or Old Red Sandstone.

At Franklin I found Mr. J. M. Way, a gentleman who for years has

been examining the rock and collecting the fossils; and although he is

unacquainted with any other localities, and has never seen a collection

of fossils, he has succeeded in investigating the whole strata of the

neighborhood and collecting many fossils. With his assistance, I was
able to make a section from the Oleout creek to the top of a hill about

three miles southwest of the village of Franklin, more than 800 feet in

thickness. The base is a brick red shale, with occasional red argillaceous

sandstone, about 400 feet. On this is about fifty feet of greenish shale;

on which lies a stratum of gray sandstone, with teeth and plates of fishes,

and fossils of the Chemwig group. Seventy feet of green shale lies on

this fossiliferous stratum; when another thin band of fossils, with gravel

and the same formation, continues with alternate shale and gray sand-

stone and fossils to the top of the hill, where the Chemung fossils are

more numerous. Spirifers, Rhynchon-ellas, Pectens and Athyres are found

in all the strata of the upper three hundred feet, and the whole formation

is undoubtedly Chemung.

I examined other localities with the same result.

Mr. Way has examined the rock as far as Deposite (twent3^-five miles

southwest), with great care, and finds the same formation. He has also

collected the same fossils at Delhi, seventeen miles southwest.

From my investigation, I believe there is no Old Red Sandstone in this

State. I found no forms among the fish remains like those of the Old Red

Sandstone of Great Britain, but we have plates far larger than those

found there.

The Teeth closely resemble those described by Dr. Newberry, from the

Corniferous rocks of Ohio and New-York.

Respectfully your obedient servant,

E. JEWETT.
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^*^ May, 1863. The species under quotation marks are selected from, and

published in anticipation of, the fourth volume of the Palaeontology of New-York,

for which volume they were put in type during the interval between the first day

of October and the last day of November 1862.
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1. DESCRIPTIONS OF NEW SPECIES OF BRACIIIOPODA,

TROM THE UPPER HELDERBERG, HAMILTON AND CHEMUNG GROUPS.

GENUS LINGULA ( Bruguiere).

" LINGULA CERYX { n. s.)."

A single specimen has been obtained, three-fourths of an inch

in length by half an inch in breadth. Very little of the shell is

preserved ; merely sufficient to show that it was marked by fine

concentric striae, with the cardinal margin thickened. The cast

has a distinct oval impression a little above the centre, showing

the mark of a muscular callosity at that point.

This species resembles in form the L. densa of the Hamilton group, but

has not the strong radiating striae of that species, while the subcentral

muscular callosity is also different.

Except that this is the only representative of the genus known to me in

the Schoharie grit, I would not have thought it worth while to designate

the species from a single imperfect specimen.

Geological formation and locality. In the Schoharie grit : near Clarks-

ville, Albany county.

" LINGULA DESIDERATA (n.s.)."

Shell robust, elliptical, convex, the width equal to about four-

sevenths of the length, the greatest width being above the"

middle of the shell.

Surface marked by fine and closely arranged concentric strise
;

the interior of the shell, and the cast, showing strong radiating

striaB. Length a little less than half an inch.

The specimen is apparently a dorsal valve, which is truncate, and perhaps

a little imperfect at the beak. In its general form it resembles L. ligea^

but is wider above the centre and more convex, while it is larger than any

specimens of that species in the collection. The presence of radiating striae

has not been observed in L. ligea. Other specimens are required for a

satisfactory determination of its character.

Geological formation and locality. In the Corniferous limestone of the

Upper Helderberg group, at Lapham's mill, Ontario county.
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' LINOULA MANNI ( n. s.)."

Shell somewhat obovate, the cardinal end being narrower and

rounded
;
gradually expanding in width for more than two-

thirds the length, becoming slightly narrower below, with the

baso-lateral angles very abruptly rounded : basal margin nearly

straight. Surface marked by fine close concentric striae, which

are scarcely elevated above the smooth glossy surface. Shell

thin : valves nearly flat.

One specimen measures three-fourths of an inch in length by half

an inch in its greatest width, while the width one-third the

length below the posterior end is three-eighths of an inch.

Two separate valves are all that have been seen of this species, but it

differs sufficiently from all the others in these strata to he readily reco-

gnized. This and one other are the only species of Lingula, at this time

known to me, in the limestones of the Upper Helderherg group.

The specimens were received from Dr. R. P. Mann, of Milford, Dela-

ware county, Ohio.

Geological formation and locality. In limestone of the age of the Up-

per Helderherg limestone, in Delaware county, Ohio.

" LINGULA LEANA ( n. s.)."

Shell robust, ovate, subattenuate towards the beak ; margins

gradually expanding and curving from the beak for about two-

thirds the length, where the shell has its greatest width. Low^er

half of the shell very depressed-convex, becoming more convex

towards the beak. Shell comparativel}^ thick, lamellose.

Surface marked by fine concentric striae and faint interrupted

radiating strias, which are more conspicuous and continuous in

the exfoliated shell. The length of an apparently full-grown

individual is eight-tenths of an inch, and the greatest width

eleven-twentieths of an inch.

This species is conspicuously distinct from any others in the Hamilton

and Chemung groups, except L. palcBformis^ from which it differs in its

greater proportional length and more attenuate form towards the beak. So

far as known to me, it is a rare species.

Geological formation and locality. In some calcareous layers in the

Hamilton shales, in Bristol, Ontario county.

" LINGULA MAIDA (n. s.)."

Shell linguiform, elliptical, greatest width a little more than

half the length, narrowing gently towards either extremity,
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obtusely rounded and produced below, and more acutely con-

verging towards the beaks.

Surface very gently convex below and a little more convex on

the umbo, marked by fine threadlike strise which are sometimes

crowded in fascicles. No radiating strias are preserved in the

specimen.

The specimen described is apparently a ventral valve, and preserves some

remains of the muscular impression. In form it resembles the L. ligea, but

is less convex, and the lower part of the shell is more produced, so that

the striae make a more extended curve than on that species, and they are

likewise coarser.

The typical forms of L. ligea are about half an inch in length and one

quarter of an inch in width ; and the L. maida has a length of more than

three-fourths of an inch, with a width of nearly half an inch.

Geological formation and locality. In the Moscow shales of the Hamil-

ton group : at Moscow, Livingston county.

'' LINGULA PUNCTATA (n.s.)."

Shell subelliptical, length and breadth as three to two ; sides

parallel
; base subtruncate

;
cardinal slopes abrupt, and but

little curved ; umbones prominent, somewhat flattened in the

middle below the longitudinal centre, the flattened space ex-

panding towards the base. Ventral valve a little more convex

than the opposite.

Surface marked by concentric wrinkles ; the entire structure

punctate or subpunctate, sometimes corrugate, with extremely

fine striae. Muscular impressions, in the cast or partially ex-

foliated shell, subcordate belov^^, with numerous diverging

foliate imprints above.

The length of the shell varies in different individuals from one-half to

three-fourths or even seven-eighths of an inch, and the width of the larger

specimens is half an inch. The surface marking is peculiar and characteri-

stic, the apparent punctate structure being caused by two sets of concentric

or irregularly wrinkled stria3, leaving minute pits between them. In this

character, which is preserved more or less even upon the casts or exfoliated

surfaces, the speeies is rjeadily identified.

It resembles in general form the L. rcctilatcris of the Lower Helderberg

group, but is less rounded on the cardinal slopes and less convex on the

lower half of the shell, while the base is much more abruptly truncate.

Geological formation and locality. In the shales of the Hamilton group :

Monteith's point, on Canandaigua lake.
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" LINGULA NUDA (n.s.)."

Shell subelliptical j length nearly twice as great as the width
;

sides subparallel, very slightly curving, the greatest width near

the centre; base truncated; cardinal slopes rounded, the ventral

valve a little more pointed and more convex than the dorsal valve.

Dorsal valve nearly flat. Ventral valve, in exfoliated specimens,

marked by a depressed line down the centre, with indications of

foliate muscular impressions upon each side.

Surface marked by fine concentric strise, which, on the margins,

are crowded and wrinkled.

This shell resembles L. punctata in form, but is proportionally narrower :

it is truncate in front in the same manner ; the umbo is a little narrower,

and it has not the flattened space below the middle so distinctly indicated.

The surface marking, however, is always a more distinctive character. The
largest specimen examined, little exceeds half an inch in length.

Geological formation and locality. In the shales of the Hamilton group,

associated with L. punctata : near Monteith's point, on Canandaigua lake.

" LINGULA DENSA ( n. s.)."

Shell subelliptical; sides almost exactly parallel for more than half

the length of the shell, abruptly curved at the basal angles, and

the base nearly straight or slightly curving; cardinal margins

gently curving. Middle and upper part of the shell prominent

and rounded; one valve ( ventral? ) showing a slight longitudinal

depression wdien exfoliated, \ni\\ fine wrinkled muscular impres-

sions. Valves somewhat abruptly flattened and compressed below

the middle.

Shell comparatively thick, compact, and very closely and finely

striated concentrically with undulating strisBjthe exfoliated shells

showing radiating striae.

This species has nearly the same form as L. punctata, but is more robust

and more abruptly elevated along the middle of the upper half of the valve :

the flattening is only near the lower extremity, and does not extend up-

wards in a triangular form as in that species. The absence of puncta, and

the close scarcely elevated fine strise, are distinguishing features.

Geological formation and locality. In the upper part of the Hamilton

group, near Summit, Schoharie county ; occurring in large numbers in

some semi-arenaceous layers on the small stream flowing in a gorge known

as "Bear Gulf."

" LINGULA DELIA (n.s.)."

Shell elliptical, twice as long as wide ; sides gently curving; base
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very regularly rounded; cardinal slopes abrupt, nearly straight :

substance of shell very thin.

Surface marked by extremely fine concentric striae, and, below the

centre of the shell, by numerous undulations, which are stronger

on the middle and become obsolete on the sides.

In the ventral? valves, a strongly impressed linear indentation marks

the centre of the shell from near the beak more than halfway to

the base. This feature is observed in the best specimens seen, as

well as in partial casts. An apparently adult specimen measures

nine-tenths of an inch in length, and five-tenths in the greatest

breadth.

This species differs conspicuously from all others of the Hamilton and

Chemung groups, except the L. maida, which is proportionally shorter,

with more attenuate cardinal extremity and stronger surface striae.

In general form, this species bears some resemblance to Lingula ovata

of M'CoY ( British Palasozoic Fossils, PI. 1 L, f. 6 ), having the same

slender form ; but the sides are not so straight, and the front is more

curved. It has not, however, the robust form of that species as represented

in figure 1, Plate iii, of the Synopsis of the Palaeozoic Fossils of Ireland.

Geological formation and locality. In the shales of the upper part of

the Hamilton group, near Canandaigua lake.

*' LINGULA ALVEATA ( n. s.)."

Shell subelliptical ; sides curving, broader below the middle,

somewhat abruptly expanding and curving from the beak for

more than one-third the length of the shell.

Two separate valves examined (one of them a cast), are flat, and

have a somewhat elevated or thickened border, extending from

the beak, within which is a distinct groove nearly parallel with

the margin and reaching half the length of the shell : the centre

is marked by a longitudinal linear impression for more than

half its length ; and the cast of one specimen preserves the

mark of a thin septum, which extends from just beneath the

beak three-fourths the length of the shell.

One specimen is nearly an inch and a half long, and the other one inch

and one-eighth. The thickened border and thin median septum are distin-

guishing features.

There are some peculiarities in these specimens, which lead one to sup-

pose that a full knowledge of their characters and interior structure may
authorise their separation from the ordinary forms of Lingula.

Geological formation and locality. In the shales of the Hamilton group,

Ludlowville, Cayuga county ; and in a sandstone near Fultonham, Scho-

harie county.
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" LINGULA MELIE ( n. s.)."

Shell elliptical ; length and breadth about as three to two, the

width often a little greater ; moderately convex, the umbo
prominent, and below it begins a narrow flattened space, w^hich,

very gradually widening, reaches to the base ( this feature is

noticed on the ventral valves). Sides curving, the margins flat-

tened or a little recurved. Beak of the ventral valve extended

and acute ; and in partially exfoliated specimens there is a

depressed sublinear area reaching more than one-third the

length of the shell, and margined on each side by a sharp line.

The specimens, which appear to be the ventral valves of the same

species, are obtuse at the cardinal extremity, and proportion-

ally wider towards the base. The most extreme example of this

kind is shown in fig. 3, while 4 is the extreme of the other form.

The surface characters are the same in all the specimens, and, on

the exterior shell, consist of fine concentric stride which are

crowded at intervals into ridges, giving an undulating surface.

On the exfoliated fossil, the concentric wrinkles are preserved

with faint impressions of the striae 5 and obscure radiating

coarser striae mark the surface, becoming stronger towards the

margins, and terminating just within the edge in minute de-

pressions or puncta.

This species, in some of its forms, resembles the L. spatulata, but is

larger, and also very distinct in the details of its surface markings.

This species occurs at Chagrin falls, Ohio, in strata of the age of the

Chemung group.

" LINGULA CUYAHOGA (n.s.).'^

Shell subelliptical ; length and breadth about as five to three
;

sides nearly parallel, narrowing a little towards the cardinal

margins ; beak obtuse
; cardinal slopes very little inclined

j

base abruptly rounded.

Surface marked by fine concentric strise, and, on the exfoliated

surface, by fine obscure radiating strise.

A single valve (ventral?) is very convex along the middle for

two-thirds of the length ; the front rather depressed, and the

entire margin, from the cardinal extremities, flattened. This

specimen is in sandstone. Another imperfect specimen in soft

shale has nearly the same proportions, but is flattened, and the

cardinal slopes less nearly rectangular to the axis.
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This species is a well-marked and very distinct form, occurring in the

thin arenaceous layers at Cuyahoga falls, and in the green shale at Akron,

Ohio, in strata referred to the upper part of the Chemung group of New-

York, or Waverly sandstone of Ohio.

GENUS DISCINA ( Lamarck),

*' DISCINA HUMILIS (n.s.)."

Shell of medium size, circular or subcircular, very depressed-

convex on the dorsal side ; apex subcentral. Yentral valve flat,

with apex subcentral ; foramen apparently submarginal.

Surface, from the apex halfway to the margin, marked by fine

concentric striae, and outside of this, by a few comparatively

distant sharp elevated striae, with the intermediate spaces

scarcely perceptibly striate.

Two specimens only of this species have heen recognized : the larger of

these has a diameter of more than an inch ; and the smaller one, ahout

three-fourths of an inch. They are more nearly circular than any other

species in the Marcellus shale and Hamilton group, except the D. minuta.

The D. lodensis is sometimes circular ; but its prevailing form is broad-

oval, and it is always closely and finely striated, and, in this feature, very

distinct from the present species.

Geological formation and locality. In the Marcellus slate, near Bridg-

water ; and in the shales of the Hamilton group, on Canandaigua lake.

>' DISCINA RANDALLI (n.s.)."

Ventral valve circular or nearly circular, gently concave within

the margin : foramen large, marked by a broadly oval depres-

sion on the exterior surface, which reaches half the distance

from the apex to the margin.

Surface marked by strong rounded concentric ridges with sharp

depressions between, and sometimes with finer concentric strias

upon the coarser ones ; all of them crossed, on the posterior

margin of the shell, by fine radiating striae or vascular im-

pressions, which enter into the substance of the shell. On the

anterior half of the shell the concentric strise become partially

obsolete, and, from a constricted ridge which externally marks

the place of a median septum in the muscular impression, di-

verge strong rounded radiating ridges, separated by narrow

abrupt depressions which extend nearly or quite to the margin

of the valve.

[Senate, No. 115.

J

4



26 SIXTEENTH REPORT ON THE CABINET OF NAT. HISTORY.

The single specimen known is a partially exfoliated exterior surface of a

ventral valve : the margin of the anterior portion is somewhat broken and

worn away. Certain appearances indicate that the dorsal lies beneath this

ventral valve, imbedded in the matrix, and the two pressed closely together.

This species is a large and remarkable form ; the transverse diameter is

nearly three inches, and from the apex to the posterior margin is one inch

and a half. The anterior side being broken off, we infer, from the ordinary

proportions of these shells, that it has been at least as long as -the posterior

part, which gives a longitudinal diameter of three inches. The concentric

striae are stronger than in any of the other species in these rocks, and the

strong radiating ridges are a very distinguishing feature.

This is the largest well-authenticated Discina that I know ; though I

have a discoid fossil under consideration, possessing the general appearance

of DisciNA, and which in its greatest diameter is four inches.

Geological formation and locality. In the arenaceous shales of the Ha-

milton group : near Schoharie.

' DISCINA DORIA ( n. s.)."

Shell subcircular or oblate, the transverse diameter usually the

greater. Dorsal valve convex ; apex elevated, subterminal.

Ventral valve flat or concave, the apex excentric
;
foramen

comparatively large, oval, with margins depressed. Shell thin.

Surface marked by fine concentric striae, and the cast by folds

or wrinkles in the same direction.

This species closely resembles the D. newherryi, from Cuyahoga falls,

Ohio ; but that shell is somewhat thicker and stronger, with the apex of the

dorsal valve more elevated. The specimens of the present species observed

are likewise smaller. The presence or absence of the radiating striae on the

cast, which are probably caused by the soft parts of the animal, cannot be

relied upon as characteristic. The length of the largest specimen is about

three-tenths of an inch, with a width of seven-twentieths of an inch.

The most characteristic specimens of this species which have been seen,

are adhering to other fossils ; and its identity with DisciNA might be que-

stioned, but for the preservation of four individuals (one of them a ventral

valve) upon a specimen of Plcurotomaria sulcomarginata. The same species

occurs in Canada West, attached to Spirifer.

Geological formation and locality. In the Hamilton group : at Hamil-

ton, Madison county ; on the east shore of Seneca lake ; and in Canada

West.

" DISCINA SENECA ( n. s.)."

Dorsal valve broadly oval ; apex about one-third from.the poste-

rior margin, and, in a specimen six-tenths of an inch in length,

is elevated one-tenth of an inch above the plane of the margins.
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Surface marked by concentric, somewhat regular folds or wrin-

kles in the larger specimens, and, in a smaller one, the surface

is similar, but less uneven ; the concentric markings being more

like undulations of the surface, than the ordinary stride of Di-

SCINA,

Two sp<3cimens of dorsal valves only have been seen : tliey have the same

form as D. media and D. lodeiisis ; but the apex is much more elevated,

and the surface striae are not of the same fine and regular character, though,

the s,pecimens being partial casts, this feature may be somewhat obliterated.

One of the specimens has a length of six-tenths of an inch, with a width

of five-tenths ; while the smaller one has a length of one-fifth, and a width

of one-sixth of an inch.

These specimens occur in the same shale with the other species, which

are always flattened, while both the old and young of this maintain their

proportions as described. With the single larger specimen, I hesitated to

characteri-ze the species ; but finding a small one of the same form and

character, I can scarcely indicate it as a variety of either of the other

species which it resembles in general form, •

Geological formatio7i and locality. In the upper part of the Hamilton

group : on the east shore of Seneca lake.

'* DISCINA MEDIA ( n. s,)^"

Compare Discina lodensis.

Shell broadly elliptical or subcircular, variable in form. Dorsal

valve very depressed-convex* apex excentric, pointed, and

inclined towards the posterior border. Ventral valve flat, or a

little convex just anterior to the foramen
;
foramen narrow,

diretly in the longitudinal axis of the shell, or often a little

oblique.

Surface finely and evenly striated by the regular elevated striae,

distant from each other more than twice their width. The apex

of the dorsal valve is about one-third, and sometimes less than

one-third the length of the shell from the posterior margin.

Perforation of the ventral valve narrowly oval or sublinear,

about one-third the length of the shell from the posterior mar-

gin, and extending towards the edge of the shell.

This species resembles in form the D. lodensis of the Genesee slate ; but

it is more coarsely and distantly striated, and does not present the radiating

folds or undulations observed in that species. The position and relations of

the apex and foramen are similar to those of the D. lodensis; and it is

possible that conditions of the sediment, and other physical causes, may
have affected the external characters, and that we have only a well-marked

variety of that species. The species is not uncommon in the Hamilton group,
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botli in the bluish shales and in the dark slaty beds^ which are of the same

character as the Genesee slate.

A single specimen of a ventral valyej found iti the tipper part of the

Chemung group in Steuben county, possesses characters so entirely similar

to those of the Hamilton group^ that I can find no means of separating it.

The oval form and excentric position of the apex are sufficient to distin-

guish the species from others of these groups. The elliptical specimens

measure half an ineh, or usually a little more in length, with a width of

nine-twentieths of an inch.

Geological formation and locality. In the Hamilton group, on the shores

of Seneca lake near Ovid, and in the upper part of the group on the shores

of the Canandaigua lake ; and in the green shale of the Chemung group Id

the south part of Steuben county, at Troupsburgh.

^^DISCINA (sp.?).'^

A small nearly circular specimen of a ventral valve, occurring in

the Marcellus slate, is marked by fine crowded and scarcely

distinct striss : the apex is excentric, being scarcely more than

one-third the length of the shell from the posterior margin

;

with a short, narrowly oval foramen.

This specimen is unlike any other one before me, and may be a distinct

species ; but I hesitate to designate it without more material.

Geological formation and locality. In the Marcellus slate ; near Bridg-

water, Oneida county.

^' BISCINA TULLIA ( n. s.)."

Dorsal valve elliptical ; apex excentric, elevated above the plane

of the margins of the shell nearly one inch ; length half an inch,

and breadth little more than three-tenths of an inch.

Surface marked by fine crowded stride.

A single specimen of the dorsal valve only has been seen, but its pro-

portions of length and height distinguish it from any other species in the

rocks of New-York.

Geological formation and locality. In the Tully limestone near Ovid,

Seneca county.

" DISCINA TEUNCATA ( n. s.)."

Shell ovate, the anterior end broader : valves depressed-convex.

Dorsal valve with the apex near the posterior margin, and

directed backwards
;
posterior margin very abruptly rounded

or truncate. Ventral valve with the apex submarginal ; foramen

extending nearly or quite to the posterior margin, which is

indented.
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Surface marked by tine concentric strise and faint radiating un-

detiiied lines.

This little species scarcely ever exceeds two-tenths of an inch in length ;

while the greatest breadth, which is anterior to the middle, is nearly the

same. The dorsal valve has the appearance of a Lingula, with flattened

margin extending beyond the beak : the ventral valve shows a submarginal

foramen. The muscular impressions (which are faintly preserved) differ from

the ordinary DisciNA, but are too obscure to afford means of separating it

from the genus.

In some specimens the posterior margin is abrutly rounded, while in

others it is straightly truncate. It may, perhaps, have been an elongated

form of this shell which is figured as Lingula concentrica in the Geological

Ileport on the Fourth District.

Geological formation and locality. In the Grenesee slate : near Lodi, and

at Bigstream point, Seneca county.

" DISCINA NEGLECTA ( n. s.)."

Shell elliptical. Dorsal valve convex : elevation of the apex

above the plane of the margins about one-twelfth of an inch
;

apex situated about one-third the length of the shell from the

posterior margin.

Surface marked by crowded wrinkled concentric strise.

A single specimen of the impression of the dorsal valve measures seven-

tenths of an inch in length, with a width of six-tenths of an inch. The dorsal

valve of another specimen of similar character is more nearly circular, the

concentric strise are thin and elevated, and the interior shows a linear

muscular impression.

Other specimens are required for a full determination of the characters

of the species. It is a more robust form, with the apex more elevated, than

the D, lodensis ; and the specimens may be compared with D. seneca.

Geological formation and locality. In the arenaceous shales of the Che-

mung group, from the Inclined plane at Ithaca, Tompkins county.

" DISCINA ELMIRA ( n. s.)."

Dorsal valve very convex, transversely broad-oval ; breadth about

seven-tenths of an inch, and length half an inch : apex ex-

ce^itric, or about one-third from the posterior margin. Ventral

valve unknown.

Surface marked by extremely fine crowded strise.

This specimen of the dorsal valve only, is noticed in anticipation of

obtaining materials for a full illustration. In the elevated dorsal valve,

position of apex, and fine striae, it bears some resemblance to the dorsal

valve of D. grandis.
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Anotlier specimen of similar character, but with the apex a little more

depressed, has a length of half an inch, with a transverse diameter of about

one inch. This specimen is essentially a cast in sandstone, and its surface

markings are not clearly preserved ; but it shows no important difi'erence

from the preceding one, and for the present I unite the two under the same

designation.

Geological formation and locality. In the shales of the Chemung group :

near Elmira, Chemung county ; and in sandstone of the same group near

Wellsborough, Pennsylvania.

" DISCINA NEWBERKYI ( n. s.)."

Shell subcircnlar or broadly ovate, sometimes oblate : apex

situated near the posterior margin or less than one-fourth the

' length of the shell therefrom, prominent, being from less than

one-eighth to one-quarter of an inch above the plane of the

margins. Ventral valve slightly concave ; apex excentric
;

fo-

ramen large, oval, with the margins deeply depressed. Shell

comparatively thick and strong.

Surface marked by fine concentric lines, which are very faint in

young shells, but become stronger and rise into distinct sharp-

ly elevated strige in older specimens.

Where partially exfoliated, the shell shows intermediate fine ra-

diating striae; and in older specimens, the interior of the shell,

and likewise the cast, is marked by strong radiating vascular

impressions. The structure of the shell is strongly lamellose.

The casts of the dorsal valve show a narrow longitudinal mu-

scular impression on the anterior side of the beaks. The length

varies from one-eighth to one inch.

For these specimens, I am indebted to Dr. J. S. Newberry.
Geological formation aycd locality. Abundant in a ferruginous band

about 110 feet below the Conglomerate at Cuyahoga falls, and in the green

shale and shaly sandstone at Akron, Ohio.

GENUS CRANIA ( Retzius).

" CRANIA AURORA ( n.s.)."

A cast of Trochoceras, from the Schoharie grit, preserves the

impressions of two individuals of a species of Crania, which were

apparently adhering to the interior of the shell of the outer

chamber of this cephalopod.

Ventral valve subquadrate, approaching a circular form ; lateral

margins slightly curved, and the two extremities abruptly
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rounded, the posterior one least curved : margins thickened.

The impressions of the anterior muscles are nearly united in a

transversely subelliptical scar : posterior adductor scars dis-

tant, not well defined in the specimens.

No other species of this or any other species of the genus are known to

me at this time, from the Upper Helderberg group.

Geological formation and locality. In the Schoharie grit, in the town of

Knox, Albany county.

" CRANIA GREGARIA ( n. s.)."

Shell small, obliquely very depressed-conical, subcircular or ob-

late, narrower at the posterior end ; apex at the posterior third

of the shell.

Surface apparently smooth.

This small species occurs from the size of a pin's head, to those having

a transverse diameter of a little more than a tenth of an inch, with a lon-

gitudinal diameter a little less than one-tenth of an inch. On a single valve

of a large bivalve shell, nearly forty individuals of this species can be seen^

together with the remains of several ventral valves of one of the larger

species.

It may be possible that these small fossils are the young of C. hamiltonice,

which have commenced their existence upon the same body which sustained

the parent shells.

Geological formation and locality. In the shales of the Hamilton group,

in Bristol, Ontario county.

GENUS PHOLIDOPS (H/^ll).

" PHOLIDOPS AREOLATA ( n. s.)."

Shell broadly subovate or scarcely circular, wilder on the poste-

rior third, broadly rounded behind and more narrowly rounded

in front.

The cast of one valve ( the dorsal valve? ) shows a deep ovate

or subcordiform muscular scar, which is nearly surrounded by an

elevated areola, and partially divided by a median ridge from

above. The opposite ( ventral? ) valve has a larger muscular scar,

which is auriculate above, with the surrounding areola divided

at the lower or anterior margin. Surface somewhat abruptly flat-

tened on the posterior side, and more gently sloping on the front

of the valve.

One specimen has a length a little less than one-fourth of an

inch, with a width across the middle nearly the same. The only

specimens known in the Schoharie grit are casts, and we have

not therefore seen the exterior of the shell. In casts of two in-
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dividnals, the muscular impressions present some differences in

form, and in the depth of the impressions of the parts, probably

indicating the characters of dorsal and ventral valves.

This species closely resembles one in the Oriskany sandstone, from which

it differs in being more ovate, as well as in the form and divisions of the

muscular scar, and more depressed posterior side.

Geological formation and locality. In Schoharie grit : at Clarksville

and Knox, Albany county.

GENUS ORTHIS ( Dalman).

" ORTHIS PELORIS ( n. s.)."

Shell plano-convex ; the dorsal valve nearly flat, and subcircular

or slightly transverse : ventral valve somewhat elliptical, very

convex on the umbo, the middle regularly convex and sloping

to the front and sides ; cardinal line equal to or greater than

two-thirds the greatest width of the shell. Area of moderate

height, the beak of the ventral valve extending little beyond

the area line.

Surface marked by fine somewhat evenly bifurcatiug striae, which

curve towards the margins, and a few terminate on the area line

of the ventral valve.

The specimens are casts of the interior, with impressions of the exterior :

from these latter, casts have been taken, which have served for the descrip-

tion of the exterior surface of the shell.

The internal cast of the ventral valve is highly convex ; the greatest

convexity being above the centre, sloping gently to the front and more

abruptly to the sides. The muscular impression is comparatively small, sub-

elliptical in form, the longitudinal being a little greater than the transverse

diameter ; deeply bilobed by the callosity of the adductor muscle, and the

sides somewhat distinctly lobed in about three divisions. The surface of the

cast, below the muscular impression, is faintly marked by the vascular

impression, and the margin strongly striated. The distance from the beak,

or filling of the rostral cavity, to the lower side of the muscular impression,

is less than half the length of the cast.

The cast of the dorsal valve is nearly flat, with an oval muscular area

which is deeply divided in the centre from the pit made by the cardinal

process and its extension along the interior of the shell, whence it becomes
bifurcate. The muscular impression is transversely divided by a ridge ex-

tending from the median line, as in specien of the type of Orthis clegantula.

The casts of these two valves, which I have placed under one designation,

have not been found in actual connexion ; but the character of the ventral

valve requires a dorsal valve of the form described, and vice versa; while

the two occurring in the same locality, and of equal rarity, I can feel little

hesitation in considering them of the same species.

Geological formation and locality. In the Schoharie grit : at Clarksville

and Knox, Albany county. .
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" ORTHIS ALSUS ( n. s.)."

Shell somewhat semielliptical in outline : cardinal line equal to,

or more than two-thirds the greatest width, which is near or

just below the middle. Dorsal valve more convex than the ven-

tral, the greatest convexity being about the middle, sloping

almost equally to the sides and front and less rapidly to the

beak, while it is flattened or concave towards the cardinal an-

gles. The centre is marked by a sinus from the beak, which

gradually expands to the base of the shell. Yentral valve de-

pressed convex, and nearly flat in the middle of the lower half:

beak small and neatly defined, projecting slightly beyond the

area-line ; area narrow sublinear, a little inclined
; foramen

partially filled by the strong cardinal process of the opposite

valve. Area of the dorsal valve comparatively large, equal to

two-thirds the width of the area of the ventral valve, flat or

lying in the plane of the margins of the valve.

Surface marked by fine, somewhat unequal bifurcating striae,

about eight or nine in one-fifth of an inch, much curved on the

upper lateral margins.

The casts of this species are of the character of O. ohlata of the Lower

Helderberg, and others in the Hamilton group ; but the hinge-line and

area are much more extended, distinguishing this species from any in those

strata with similar muscular impressions.

The cast of the dorsal valve, when the impression of the area is not

preserved, is not readily distinguishable from some of those mentioned
;

though in well-preserved specimens, the depression down the centre, and

also across the middle of the muscular impression, is more strongly marked

than in those species.

The muscular impression of the ventral valve is proportionally small,

being usually less than half the length of the valve ; but it is almost al-

ways strongly defined, which, with the long hinge-line, are marked features.

This species occurs in the Schoharie grit in the condition of casts of the

interior, with impressions of the exterior surface, usually as separated

valves, and rarely with the impression of both valves in their natural rela-

tion. From one of these specimens, a cast in sulphur has given the exterior

form and proportions of the fossil, as well as the surface markings ; and a

single dorsal valve, retaining the shell, has been found among the entire

collection from this rock.

Geological formation and locality. In the Schoharie grit : at Clarksville,

Knox, and other places in the Helderberg mountains in Albany county,

and also in Schoharie county.

[Senate, No. 115.] 5
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*' ORTHIS MITIS (n.s.)."

Shell suborbicular, of moderate convexity ; area about half the

width of the shell ; length and width about as four to five
;

cardinal extremities rounded.

Surface somewhat coarsely striated.

The cast of the ventral valve is depressed-convex above, depressed

along the centre below, with a median groove from the adductor

scar nearly to the front of the shell. Muscular impression el-

liptical, occupying less than half the length of the valve, and

about one-third the width : lower half of valve marked by

strong vascular impressions.

Two specimens in the State Collection, having respectively the length of

about one-half and five-eighths of an inch, are referred with hesitation to

this species. The cast of the ventral valve possesses characters which dis-

tinguish it from any species of which I know the interior. It is possible that

these may be the young of 0. lima, of which I do not know the interior at

this time.

Geological formation and locality. In the Schoharie grit, in Albany and

Schoharie counties.

'' OETHIS SEMELE ( n. s.)."

Some imperfect specimens showing the interior of the ventral valve, and

also a small specimen of the ventral valve, possess characters approaching

very nearly to 0. vanuxemi. From the same locality there have been ob-

tained casts of a dorsal valve, which are more elevated in the middle, with

the apex more produced that in that species. These casts give indications of

a median sinus with an elevation on each side of it, and thence an abrupt

slope to the cardinal extremities, and curving to the front and lower lateral

margins.

In this character, they more nearly resemble the dorsal valves of Orthis

leucosia; while the muscular impressions of the ventral valves, from the

same locality, are broader than in that species. The hinge-line of a ventral

valve is three-fifths the greatest width of the shell, which is greater than

in either 0. vanuxemi or 0. leucosia, while the striae are also much coarser.

This specimen occurring with the others, while no other form of ventral

valve has been seen in the same association, indicates the probable relations

of the other specimens.

Although the material in my possession is too imperfect for a complete

description, I have indicated the prominent features of the species, in order

to call attention to the occurrence of this form in the limestones of the

Upper Helderberg group.

Geological formation and locality. In the Onondaga limestone : near

Clarence hollow, Erie county. I have seen a similar form from the limestone

near Columbus, Ohio,
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" ORTHIS CLEOBIS (n.s.)."

Shell broadly semielliptical or subquadrate, the cardinal line

being straight, and extending fully two-thirds the width of the

shell ; cardinal extremities rounded. Dorsal valve of a little

more than the medium convexity ; the greatest elevation about

the centre, from which it slopes almost regularly to the beak,

the front, and the lower lateral margins ; while towards the

cardinal angles it is more abrupt, and becomes slightly concave.

Ventral valve depressed-concave, flattened at the sides, with a

broad shallow sinus which becomes deeper towards the margin.

Surface finely striated; the striae much curved upwards at the

sides.

In the cast of the dorsal valve, the distance from the beak to the lower

edge of the muscular impression is about one-half the length of the valve :

the area is in the plane of the lateral margins, comparatively large, having

a width of about 0'18 of an inch. The cast of the ventral valve shows a

large flabelliform muscular impression, from the base of which to the apex

of the cast is about two-thirds the entire length, while its width is about

three-fifths the width of the shell. The cicatrix for the cardinal muscle is

very strong ; and below it is a narrow sinus, indicating the existence of a

strong median ridge. The ventral area is unknown, but it has probably been

considerably larger than that of the dorsal valve.

The description is drawn from the casts of two valves, which, in some

parts, preserve a little of the shell.

The long hinge-line is a characteristic feature of the shell ; while the

large area of the dorsal valve, and its well-marked muscular impression,

distinguish it from nearly all the other species. The muscular impression

of the ventral valve is remarkably large and rigidly flabelliform, with the

margins strongly defined.

The casts are associated in a thin band of limestone of peculiar character,

leaving no reasonable doubt of their being of the same species ; while an-

other ventral valve, referred with some doubt to the same, was likewise

found in the same horizon, in the lower beds of the series.

This species, in its large muscular impression, is similar to 0. musculosa

of the Oriskany sandstone ; but the dorsal valve is not so convex, the hinge

line is much longer, and the dorsal area much larger.

Geological formation and locality. In the Onondaga limestone : near

Williamsville and Clarence, Erie county.

ORTHIS ERYNA.
Orthis equivalvis .- Tenth Report on the State Cabinet, 1857, p. 109.

Not Orthis cBquivalvis, PaL N.Y. Vol. i, p. 120.

See .. .. Davidson, Geological JournaL

This species was inadvertently described under the name Orthis equi-

valvis, in the Tenth Report on the State Cabinet. A species under the same
name will be found in Vol. iv, PalaBontology of New-York, illustrated on Plate 5; but
the name is preoccnpied by an Upper Silurian Bpecies of Davidson.
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ORTHIS LIVIA.

Orthis livia : Billings, Canadian Journal, No. xxvii, p. 266.

Two individuals, apparently of this species, have been found in Western

New-York. It has a larger area and much coarser striaa than the O. vanu'

zemi and some others of similar character.

GENUS STEOPHODONTA ( Hall).

The Schoharie grit has afforded characteristic examples of se-

veral species of this genus which are known in the higher rocks,

or as ranging through the Upper Helderberg limestones and the

Hamilton group. Among these are Stropliodonta demissa, S. inequi-

striata, and S. crenistria = S. fragilis. There are, besides these

and some other known species, several very distinct forms which

are known only in the. condition of casts,

STEOPHODONTA ALVEATA ( n. s.).

Casts of the ventral valve nearly flat, and varying to slightly

concave or convex ; semielliptical in form, the hinge-line equal-

ling or sometimes a little less than the greatest width of the

shell, crenulated. Muscular impression strongly marked ; the

sides very straight and limited by a deep groove, divided along

the middle, and each side bilobed at the lower margin. Near

the exterior margin of the valve there is a depression reaching

from the hinge-line entirely around the front of the shell, in-

dicating a thickening upon the interior of the valve, which is

marked by the striae, and by vascular impressions in well-

preserved specimens. .

The cast of a dorsal valve (found with the ventral valves) of the

same form, shows the submarginal callosity, a crenulated hinge

line and double cardinal process, with a muscular impression

similar to that of the dorsal valve of S, rugosa. Length from

one-half to three-fourths of an inch, with a greater breadth.

Geological formation and locality. In the Schoharie grit : at Clarksville

and Knox, Albany county.

STEOPHODONTA CALLOSA ( n. s.).

Casts of the ventral valve semielliptical, longer than wide, or

sometimes with length and breadth nearly equal, very convex
'* or gibbous ; width across the middle of the valve, greater than

at the hinge-line and a little below ; area wide j hinge-line
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crenulated. Muscular impression strong, deeply bilobed, with a

wide groove between the divisions. The margin of the valve (in

the cast) is elevated ;
and within this is a depression, while the

space between this and the muscular impression is marked by

punctate vascular impressions.

The casts are rarely more than half an inch in length, and are

readily recognized by the convexity, the narrow elevated bor-

der, and the comparative shortness of the hinge-line.

Geological formation and locality. In the Schoharie grit : at Clarksville

and Knox, Albany county.

STROPHODONTA CREBRISTRIATA.

Strophomena crebristriatall] Conrad, Journal Acad. Nat. Sciences, Yol. viii. p. 254;
PI. 14, f. 3.

There is a small species of Strophodonta in the Schoharie grit,

having a width of about half an inch, which I have referred with

some hesitation to the above cited species. The casts are well

marked ; that of the ventral valve somewhat gibbous, with a bi-

lobed but not strongly defined muscular impression ; while the

lower part of the surface is marked by vascular imprints, without

marginal callosity.

The partially preserved shell is marked by numerous fine bi-

furcating stride.

Geological formation and locality. In the Schoharie grit : at Clarksville

and Knox, Albany county.

STROPHODONTA PARVA ( n. s.).

Shell small, subhemispheric, a little wider than long. Ventral

valve gibbous : hinge-line usually a little shorter than the

greatest width of the shell ; area linear.

Surface marked by few, strong, rounded or subangular striae or

costsBj which are bifurcated or increase by bifurcation towards

the margin, and are covered by minute or almost microscopic

undulating striae. The larger striae are sometimes marked by a

sharp elevation along the middle.

In exfoliated specimens, the surface has the aspect of those with

fascicles of fine striae, with single sharp elevated striae between.

The form and proportions of the species is very constant, rare-

ly exceeding and usually less than half an inch in width.

Geological formation and locality. In the Schoharie grit of Albany and

Schoharie counties.
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2. OBSERVATIONS UPON SOME OF THE BRACHIOPODA,

WITH REFERENCE TO THE CHARACTERS OF THE GENERA

CRYPTONELLA, CENTRONELLA, MERISTELLJ, TREMATOSPIRA,
RHYNCHOSPIRA, RETZIA, LEPTOCCELIA,

AND ALLIED FORMS.*

In the study of the Palaeozoic Brachiopoda, we are often forced

to rely upon the general external form, and texture of the shell,

for determination of the generic relations, until more extensive

collections may furnish weathered specimens, or crystalline or

silicified ones, which, admitting of being cut and macerated in

acid, will enable us to ascertain the true interior characters.

In many instances, so nearly do very distinct genera approach

each other in their external form, that reliance on this alone is

very uncertain, and will surely lead to much confusion if insisted

upon as the means of generic determination.

For a long time, and until we began to learn something of in-

terior structure, a large number of species, now known to belong

to distinct genera, were embraced in the designations Terebra-

TULA and Atrypa, At a later period, when the Genus Rhyncho-

NELLA had been recognized in its application to many palaeozoic

forms, we find numerous species, which from external characters

had been referred to that genus, possessing characters incompa-

tible with it.f Among these, some of the forms which have been

placed under the Genus R'etzia are not readly separable from

well-marked species of Rhynchonella, as will be seen in referring

to the species placed under the former genus.

So long as we remain unacquainted with the interior of the

shell, we are compelled to refer the species to some genus having

similar external forms, though the fibrous or punctate texture

may in many instances prove a valuable aid in these references.

Among the forms most difl&cult to determine are the numerous

smooth or finely striated terebratuloid shells, having either ovoid,

elongate, subcircular, or transverse forms. Among the genera of

* This article was originally prepared for the Report on the State Cabinet; but a

part of it has been already published in the Transactions of the Albany Institute, in

February 1863. Some changes have since been introduced into that part, from in-

formation subsequently obtained in reference to the interior structure of Centronella.

t The Genus Rhtnchonella was established in 1809, many years before the Genus
Atrypa was proposed ; but the former was, for a long time, not fully recognized in the

French and English publications.
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one family which in recent times have been established and pro-

posed to receive these, are Athyris ( = Spirigera ), Merista

( = Camarium ), Meristella and Charionella
; while the sub-

division of the terebratuloid forms in another direction has given

Terebratula proper, Terebratulina, Waldheimia, Terebratella,

Centronella, Cryptonella, Rensseljeria, &c.

The first four are of the athyroid type, and have internal spires,

as in Spirifer. The shell in all these is fibrous ; and we have^ there-

fore, in the external shell, the means of separation from tho^e of the

other type.

In all the latter group Ave find modifications of the internal

appendage, called in Terebratula the loop; but in none of them

do spires exist. Moreover, in all these the external shell is punctate;

and we do not yet know a punctate shell of the external character

here indicated, which contains internal spires.*

The external characters, therefore, of the terebratuloid forms

may be made useful in indicating the family relations of the spe-

cies, and may prevent us from referring to the Family Spiriferidje

those which belong to the Family Terebratulid^.

In the Thirteenth Report on the State Cabinet, published in

1860, I proposed the name Meristella for certain forms which I

regarded as separable from Athyris and Merista ; and for the

semiplicated forms otherwise of similar external character, I

suggested the name Leiorhynchus. At the same time I described,

under Terebratula, the following species : T. lincklmil, T. recti-

rostra, T. lens and T. planirostra ; under each one, distinctly stating

the shell structure to be punctate, which character at that time

afi'orded me the principal means of distinguishing these from

athyroid species of similar form, as Meristella haskinsi, M. barrisi

and M. doris, which, with Atrypa scitula (Fourth District Report)

= Meristella scitula, have at a later period been placed by Mr.

Billings among the typical forms of his Genus Charionella.

Having ascertained some farther characters of these punctate

terebratuloid shells, I proposed, in the Fourteenth Report on the

State Cabinet,! page 102, the name Cryptonella, giving as one

of the characters " shell structure finely punctate." I remarked,

in a concluding paragraph :

• The plicated forms of Retzia and Rhynchospira are of course not included in the

designation above made. The Nucleospir>e also approach the terebratuloid forms j

but these have an area on the ventral valve, and a different hinge structure.

t Made to the Legislature April 10th. 18G1, and published in July 1861,
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" The species of this genus are more elongate than Merista and Me-
BIStella; and those now known are less distinctly marked by mesial fold

and sinus, while the beak is more attenuate, often a little flattened, and

rarely so closely incurved as in the genera cited. The punctate structure of

the shell is a distinguishing feature."

In the Fifteenth Report on the State Cabinet, I gave (at page

161 fiSS], Plate 3) some illustrations of the muscular imprints,

dental lamellae, etc., with figures of a single additional species

from 4he Lower Helderberg group.*

* In the Canadian Naturalist and Geologist for October 1862, we find the following

exposition of the relations of the Genus Cryptonella:

'* Tlie Genus Cryptonella, illustrated on Plate 3, p. 133, is precisely identical with Cha-

RiONELLA, described by me in the Canadian Journal of March 1861, p. 148, and illustrated

in the May number, pp. 273, 274. It includes the species described by Professor Hall in the

Thirteenth Report under the names of Meristella haskinsi, M. barrisi, M. doris, Terebra-

tula lincklanif T.rectiroslra, T. lens a,nd T. planostria [T. planirostra]. Besides these,

the Atrypa scitula of the New-York Reports, C circc, and apparently a number of European

species, belong to it. Cryptonella was first published in July or August 1861, three or four

months after the learned author became acc[uainted with its characters through the study of my
papers."

The following is the description of the Genus Charionella, copied from the Cana-

dian Journal (March 1861), No. xxxii, p. 148:

Genus Charionella. '^ Since the foregoing article on Devonian fossils was written, I have

ascertained the generic characters of the so-called Atrypa or Athyris scitula. It has internal

spires with their apices directed outwards, as in Athyris and Spirigera ; but the dorsal hinge

plate has its anterior margin, and a large portion along the middle, anchylosed to the bottom of

the valve. In another congeneric species, the middle portion of the same plate is obsolete ; there

remaining only two small, thin, nearly vertical septa (socket plates), one on each side of the

cavity of the umbo. The perforation in the beak of the ventral valve is bounded on the lower

side by a deltidium of either one or two pieces, or by a portion of the shell. The mesial septum

in the dorsal valve is either rudimentary or entirely absent.

^'The several species of this group, at present known to me, resemble Athyris, but are not

so convex, and are besides more elongate-ovate, or approaching to Terebratula in general

form. I shall give further details and some figures in the next number of the Journal.

" The genus is only proposed as a subgenus, to be rfetained in case Athyris is divided."

In the Canadian Journal. No. xxxiii, p. 273, we have '^Charionella circe, n.s."

(referring to the illustrations) .
" The first figure exhibits a specimen with the dorsal

valve partly removed, showing the internal spires. The other two figures are a side

and ventral view of another specimen."
*' By treating partially silicifled specimens of this genus with acids, I have ascertained that

the structure of the hinge plate differs from that of Spirigera in being either obsolete along

the middle, or anchylosed to the bottom of the valve. In Athyris (=Meristell a. Hall) , there

is a well developed hinge plate, supported beneath by a strong mesial septum which extends

sometimes nearly to the front of the valve. In Charionella there is either no mesial septum,

or one that is merely rudimentary. In one specimen there is a remarkable partition, which runs

obliquely from near the beak to the margin near the front. It completely divides the internal

cavity into two parts. This I believe to be not a mesial septum, but a temporary wall formed by

disease ; because both spires are crowded into the smaller of the two cavities, the larger

being empty."

The Genus Charionella, therefore, clearly belongs to the Spiriferid^; and the

typical species cited are in part those originally placed by me under the Genus Meri-



CONTRIBUTIONS TO PALEONTOLOGY. 41

In September 1862, Prof. A. Winchell, in his ''Description of

Fossilsfrom the Marshall and Huron groups of Michigan ^^'' published

a description of Centronella julia^ in which he describes the loop,

which proves to be very distinct from that of Centronella as

described and illustrated in the Canadian Maturalist and Geologist,

Vol.iv, April 1859.

Through the kindness of Prof. Winchell, I have been put in

possession of some specimens of this species, with parts of others

illustrating the internal structure, together with drawings re-

presenting the loop.

An examination of the external characters shows that the shell

has the form and texture of Cryptonella :
" Both valves with

regular lens-like convexity, shell obsoletely striate concentrically,

and having a minutely punctate structure.'' The form and other

characters of the cast are like that of species referred by me to

Cryptonella. In the ventral valve are two delicate, slightly

curving dental lamellae, which are shown in casts by a narrow slit

on each side of the beak. " The casts exhibit on the ventral side

a delicate impressed line extending from the beak to the middle,

and on the right and left of this a fainter one ; on the dorsal side, a

median impression, with two fainter ones on the right and two on

the left." These characters appertain to the casts of Cryptonella

(See figs. 6 & 9), as shown in the ventral side of large individuals;

having three defined, slightly impressed spaces, limited by narrow

lines which extend to the middle of the shell, below which there

are sometimes vascular impressions visible.

On the dorsal side we have the median impressed line with two

fainter ones on each side, which, in some conditions of preserva-

tion, are obscured by the muscular impression ; and below these

are frequently seen diverging vascular impressions.

The internal loop of Cryptonella julia, illustrated from drawings

of Prof. Winchell, is shown in figures 1 and 2, which are four

times enlarged, and are thus described by him :
" A delicate

ribbon-like loop originates from the stout blunt crura on each side

of the socket-valve, having its flat sides at first vertical : the two

branches of the loop proceed at first in lines parallel or a little

convergent, and then gradually diverge, widening as they proceed,

and assuming an inclined position, until, approaching the front

STELLA in 18G0 ( Thirteenth Report on the State Cabinet, page 84), and a part under

TeA'^.bratula, from the characters of which I proposed the Genus Cryptonella in

1861. The former belong to the Spiriferid^, and the latter to the Terebratulid-«!.

[Senate, No. 115.] 6
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of tlie valve by a regular curvature, the lower edge has become

anterior, giving the band an angle of 80° with the plane of the

shell : approaching the median line, the band rapidly widens, and

the front margin is drawn forward in a long acumination, while

the inner margin is regularly concave, except that near the median

line it turns abruptly forward so as to meet that line at an acute

angle. The loop thus forms an urceolate figure on its inner margin,

and on the outer a somewhat oval one, truncated behind and

attenuately acuminate before. In the median line where the two

branches meet, both are suddenly deflected downwards, forming a

double vertical plate, not quite reaching the ventral valve
; the

upper edge of which, when viewed from the side, is flatly roof-

shaped, while the lower edge describes two convexities, the greater

anterior, leaving a notch between them. The surfaces of the loop

and median plate are covered with minute obliquely conical pu-

stules, in some places seeming to become spinulous."

Fig. 1. Fig. 2. Fig. 3.

Fig. 1. Dorsal view of Cryptonella (Centronella) julia, showing the loop and horizontal plate.

Fig. 2. Profile view, showing one band of the loop with the vertical plate.

Fig. 3. Front view of the loop.

1 & 2 are from drawings, four times enlarged, by Prof. Winchell.

Fig. 4. Fig. 5. Fig. 6. Fig. 7.

Figs. 4 & 5. Ventral and dorsal views of a cast of a more oblate form of Cryptonella julia,
enlarged to correspond with figs. 1 & 2.

Figs. 6 & 7. Ventral and dorsal views of C. meta, from the Schoharie grit.

Fig. 4 is given simply to show the dental lamellas of the ventral valve.

The delicate impressed line in the centre, and a fainter one on each side,
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described by Prof. Winchell, are not shown in the figure. These marks,

however, are shown in figs. G & 9, and characterize the ventral valves or

casts of this valve in all the known species of the genus.

Fig. 8. Fig. 9. Fig. 10. Fig. 11.

In the Fifteenth Report on the State Cabinet, I gave the accompanying

fig. 8 of the dorsal valve, and fig. 9 of the interior of a ventral valve. Figs.

10 & 11 are dorsal and profile views of Cryptonella exi?nia, from the Lower

Helderberg group, the earliest species of the genus known to me.

The Genus Cryptonella may be characterized as follov^s :

GENUS CRYPTONELLA (Hall, 1861).

Shells terebratuliform, equilateral, inequivalve, elongate or

transverse, ovoid or sublenticular in form, without mesial fold

or sinus, or with these features very slightly developed towards

the base of the shell. Ventral valve with the beak extended or

incurved, and terminated by a circular foramen, which is li-

mited on the lower side by two small triangular deltidial pieces

(these are sometimes not visible externally, and the lower side

of the foramen is concealed by the umbo of the opposite valve).

Shell-structure finely punctate : surface marked by fine con-

centric strise, which are sometimes obsolete. Valves articulating

by teeth and sockets, the dental lamellae of the ventral valve

extending in thin vertical plates into the cavity of the valve.

The muscular impressions of the dorsal valve are strongly

marked above, and extend in two narrow, gradually widening

impressions, more than halfway to the base. The ventral valve

shows elongated muscular and vascular impressions below the

rostral cavity.

In the dorsal valve, the hinge-plates, or bases of the crura,

support a slender loop, the two limbs of which are flattened, with

the faces vertical j and in its extension forward, the upper mar-

gins are inclined towards each other, gradually widening and

becoming conjoined in the centre, and thence extending forward,



.44 SIXTEENTH REPORT ON THE CABINET OF NAT. HISTORY.

form a single lanceolate plate, which may be more or less atte-

nuate in front. These laminae of the loop, after becoming thus

conjoined and spreading laterally, are abruptly deflected in a

vertical plate along the median line, extending into the cavity of

the ventral valve, as shown in figure 2 ; while looking upon the

dorsal side of the loop, this vertical plate may sometimes be seen

projecting backwards between the bands of the loop, as well as

extending in front, as shown in fig. 12.

Fig. 12. '

Cryptonella.

In casts of the ventral valve, we find the marks of two thin

dental lamellas extending to a greater or less distance below the

beak. Along the median line in the ventral cast, there is usually

a narrow flattened space limited by a slender line ; and on each

side a less distinct narrow space, limited in the same manner. In

the cast of the dorsal valve, there is a median impressed line, and

two of less strength on each side of this.

The species of this genus, known to me, are the Cryptonella [Centronella)

Julia, and those described as Terebratula in the Thirteenth Report on

the State Cabinet, and which in the Fourteenth Report were referred to

Cryptonella, viz. Cryptonella ( T.) rectirostra, C. ( T.) lens, C. ( 2\)

planirostra; and C. eximia of the Fifteenth Report, as well as a new

species from the Schoharie grit.

The Terebratula lincklcBni, which has the external characters of Cryp-

tonella, and which I have referred to that genus, presents some slight

differences in the muscular impressions, which, taken together with its ro-

tund form, are suggestive of true Terebratula, to which genus it may

possibly belong.

The species of the G-enus Centronella, heretofore described, have the

ventral valve highly convex or subangular in the middle, with the dorsal

valve flattened or concave in the middle, or with a median depression and

convex at the sides.

The characterji of the genus, as given in the descriptions and illustrations

of Mr. Billings, are as follows ;
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GENUS CENTRONELLA ( Billings,* 1859).

" Generic characters. Shells having the general form of Tere-

BRATULA. Dorsal valve with a loop consisting of two delicate

riband-like lamellae, which extend about half the length. These

lamellae at first curve gently outwards, and then approach each

other gradually, until at their lower extremities they meet at

an acute angle ;
then becoming united, they are reflected back-

wards towards the beak in what appears to be a thin flat ver-

tical plate. Near their origin, each bears upon the ventral side

a single triangular crural process. Name from the Greek, kentron^

a spur. This genus is intermediate between Terebratula and

Waldheimia. In the former the loop is short, not exceeding

greatly one-third the length of the shell, and not reflected : in

the latter, it extends nearly to the front, and is reflected, but

the laminae are not united until after they are folded back."

Fig. 13. Fig. 14.

Fig. 13 [4]. luterior of the dorsal valve, showing the loop.

Fig. 14 [5] . Longitudinal section, showing the position of the loop in the interior.

In Centronella, as illustrated by Mr. Billings, we have a simple

loop, or the two limbs becoming united at an acute angle at the point of

greatest anterior extension, whence they recurve in a thin vertical plate

which is not attached at either margin ; approaching, in some respects, to

"Waldheimia.

This feature of the internal loop is accompanied, in the cast of C. glans-

fagea, the typical form of the genus, by other differences which distinguish

it from the casts of known species of Gryptonella.

Fig. 15. Ventral view.

Cast of Centronella glans-fagea.

Fig. IG. Dorsal view. Fig. 17. Profile view.

* Description and figures copied from tlie Canadian Naturalist and Geologist for

April 1859: the figures enlarged three diameters.
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in the cast of a ventral valve of C. glans-fagea, figure 15, we liave the

filling of a deep rostral cavity : the dental lamellae have been thick and

strong, not extending as thin plates into the cavity of the shell as shown in

several species of Cryptonella, but having a thick blunt termination which

leaves no space, or scarcely an appreciable one, to be filled between it and

the shell. The spur, or filling of the rostral cavity, is striated : at its base

in the centre, on the body of the cast, is a depression ; and on each side are

fainter striated impressions, indicating the points of muscular attachment.

The interior of the ventral valve of Centronella impressa* shows similar

strong rounded and blunt dental lamellae, with a deep rostral cavity and

muscular markings, which would give a cast similar to that of C. glans-

fagea.

The cast of the dorsal valve of C. glans-fagea presents a slightly concave

surface, and, on each side of the apex, two large and deep cavities made by

the bases of the crural processes ; and between them is a narrow filling

of stone. The centre is marked by a double muscular impression, the two

parts separated by a narrow groove : above this, and at the base of the

crura, are some points marked apparently for muscular attachment ( See 6,

fig. 16).

The interior of C. impressa presents a very strong double process below

the beak of the dorsal valve, corresponding to those in C glans-fagea.

The external form of all the species heretofore referred to Centronella
is a distinguishing feature, and, when shown to be accompanied by an in-

ternal apparatus so diflferent from that of Cryptonella, will serve to

separate them from all the allied forms.

As before remarked, it has been mainly upon modifications of this in-

ternal loop, or the apophysary system, that the separation of most of the

genera in the Family Terebratulid^ has been made. Through this for-

tunate discovery of Prof. Winchell, we are able in a perfectly satisfactory

manner to place these forms, referred by me to Cryptonella, in their

true relations to other genera, which were before inferred from the punctate

structure, peculiarity of foramen, deltidial plates, and muscular impres-

sions.

In Cryptonella we observe considerable analogy with Renssel^eria,

where the slender bands of the loop expand and unite in a broad plate,

which is obtusely or acutely attenuate in front, and, on the ventral side,

marked by a ridge along the line of junction ; from which, at the posterior

margin, proceeds a slender process into the ventral cavity. We may readily

conceive of this central longitudinal ridge or carina along the cicatrix of

the two parts, being produced into a thin vertical plate, and projecting

backwards in the line of the process from the base of the conjoined lamellaa

in Renssel^eria, when it would much resemble the median plate of

Cryptonella (See figures 18, 19, 20 & 21).

* A very distinct species from C. hecate ( Billings ) of the Oriskany sandstone,

wMcft diflfers only in size from Centronella (Rhynchonella?) alveata (Hall), Tenth

Report on the State Cabinet, 1857.
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Fig. 18. Fig. 19. Fig. 20. Fig. 21.

From the data here given, it will be seen that the G-enus Cryptonella

is nearly related to Centronella, though both may perhaps be regarded

by some palaeontologists as of only subgeneric value, differing as much from

each other as the former does from Renssel^ria, or as Terebratula

from Terebratulina or Waldheimia.*

* After the preceding observations had been written and print- Centronella

ed,* I received from Dr. Rominger a drawing of the interior of glans-fagea.\

the Centronella glans-fagea, which has been copied in the accom-

panying figure, and was likewise inserted in the supplementary

note to the paper referred to above.

SiDce that time I have examined, and have now before me, the

specimens of Dr. Romingbr; and I can have no hesitation in

pronouncing them identical with typical specimens of the C.

glans-fagea. It is possible that some closely allied form may
present the peculiarities of the loop illustrated by Mr. Billings; but it seems

probably due to imperfection of the specimens, or displacement of the parts. At a

later period (May 1861), Mr.B. has published Centronella hecate; giving, in one

of his illustrations (figure 99 a), "A specimen with the dorsal valve removed,
** showing the loop, which is covered with minute crystals of silex." Since no

mention is made of any differences observed between the loop of this species and

that published in 1859, we may presume it to have been similar.

In my former paper, I have expressed some hesitation in regard to placing those

forms which I had referred to Cryptonella, in the Genus Centronella;J but

after a careful examination of specimens of C. glans-fagea, showing the internal

loop, I shall venture to suggest the merging of the Genera Centronella and

Cryptonella into one, retaining the former name whicl! has precedence in time.

* Transactions of the Albany Institute, Vol. iv, February 1863.

t Interior, showing the loop, from a figure by Dr. C. Rominger.

$ '' We are therefore scarcely warranted in placing in the Genus Centronella,

species having an internal organization so different as that observed in species of au-

thentic Cryptonella, until a reexamination of the original specimens of Mr. Billings

shall confirm his first observations, or show them to correspond with those of the genus

last named " ( Transactions Albany Institute, Vol. iv).
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It is not probable that materials for other genera, or for reference to

established genera, are yet exhausted among the TerebratuliDuE of the

Upper Silurian and Devonian rocks. While engaged in these investiga-

tions, Dr. C. RoMiNGER has kindly sent to me a fossil from the Hamilton

shale of Thunder bay (Michigan), in which the terebratuloid loop is dis-

tinctly visible. The form of the shell is ovate, not very unlike Cryptonella

( = Centronella), but more rotund, the lateral edges more incurved, and

the space below the beak of the ventral valve not so great, nor the deltidial

plates so conspicuous as in species of that genus. On a critical examination

of the interior, after cutting away the crystalline filling of the shell nearly

to the loop, I am unable to find any difi'erence between it and true Tere-

BRATULA ; and we have, so far as I know, for the first time the positive

determination of this genus in our Devonian rocks. The position and pro-

portions of the loop are shown in fig. 22, which is an outline of the shell

from the dorsal side, twice enlarged. Fig. 23 is an enlargement of the loop,

showing the crural process.

Fia. 22. Fig. 23.

Figs. 22 & 23. Illustrations of Terehratula romingeri (Winchell).

At the same time. Dr. Kominger has also sent me specimens of Terc

hratula melonica of Barrande, one of which he has prepared so as to

show in a very satisfactory manner the loop in its entire extent. The speci-

mens correspond with those I have received from M. de Verneuil under

the same name, and therefore we must regard them as authentic. The ex-

ternal form of T. melonica is not unlike some of the less gibbous forms of

Cryptonella, and is much less gibbous than the usual forms of Wald-
HEIMIA. The lamellae are nearly parallel and near together, and the loop

is extended four-fifths the entire length of the shell ; when it is recurved,

and, turning back, extends two-thirds of the distance to the beak of the

dorsal valve. The crural processes are farther from the base of the loop than

is represented in the typical figures of Waldheimia, and are opposite the

recurved extremity of the loop.

The accompanying figures illustrate all that has been observed in this

species.
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Fig. 24. Fig. 25. Fig. 26.

77^ //

. Fig. 24. Dorsal side of specimen, showing the crural processes directed downwards.

Fig. 25. Ventral side of specimen, looking into the dorsal valve.

Fig. 26. Profile view of same : the figures twice enlarged.

This species has been referred to the Grenus Retzia by Mr. Davidson ;*

but the specimens which I have examined, have not the character of area

or interior structure of any of the typical forms of that genus.

t

MEEISTA AND MERISTELLA.

In the Thirteenth Report on the State Cabinet, 1860, p. 74, I

proposed the Genus Meristella, to embrace certain species before

included under the Grenus Merista, and which were shown not to

possess the peculiar shoelifter process^ or transverse septum cha-

racteristic of the latter genus. I remarked as follows : "Restrict-

ing, therefore, the signification of the Genus Merista to such

forms as were originally included by Prof. Suess under that name,

it becomes necessary to designate those species of similar form,

but without the peculiar appendage of the ventral valve, by an-

other generic term ; and I would therefore suggest the name of

Meristella, proposed by me last year.-'J

After describing the genus, I cited as illustrations several spe-

cies from the Lower Helderberg group, and gave figures of the

exterior of Merista pri7iceps and M. nasuta, the latter species from

the Upper Helderberg group.

In the same Report, I described three other species of the genus,

viz. Meristella haskinsi^ M. barrisi and M. doris, but without giving

illustrations of them.

Since on the one side this genus has been claimed to be equi-

valent to Athyris, and, on the other, the same author has placed

some of its species under a later created Genus Charionella, it

* IntroductiQn a I'Histoire naturelle des Brachiopodes, etc. 1856, p. 103.

t See Observations on the Genus Retzia, on page 58.

J In the Twelfth Report on the State Cabinet, 1859, page 78, in referring Atrxjpa

naviformis of Yol. ii. Pal.lN.Y., to Merista, I said :
" This species, and some others

of the Clinton and IS'iagara groups, differ somewhat from true MERiSTiB; and should

these diflferences prove of generic importance, I propose for them the name Meri-

stella."

[Senate, No. 115.

j

J
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seems necessary to repeat some of the characters of the genus in

this connexion.

GENUS MERISTELLA (Hall, 1860).

The genus includes terebratuloid or athyroid forms which are ovoid,

more or less elongate, sometimes elliptical in outline, and not

unfrequently transverse or subcircular. Yalves unequally con-

vex, with or without a median fold and sinus; and this feature,

when present, usually confined to the lower half of the shell.

Ventral beak more or less closely incurved ( when closely in-

curved, apparently imperforate), terminated by an aperture,

the lower side of which may be formed by the umbo of the

dorsal valve or by a deltidium : area none.* Yalves articulating

by teeth and sockets.

Surface smooth or marked by fine concentric lines of growth (not

lamellose), and indistinct or obsolescent radiating strise, which

are usually more conspicuous in the cast or exfoliated surfaces

than on the exterior. Shell fibrous.

The ventral valve is much thickened on each side towards the

beak, and the rostral cavity margined by flattened dental lamellge,

which extend downwards to the commencement of the muscular

impression, and terminate at the edge of the shell in blunt tooth-

like processes. The muscular impression forms a somewhat broadly

triangular depression in the valve just below the rostral cavity.

In the cast of this valve, we have the reverse of these features.

In the dorsal valve there is a strong hinge-plate or process, the

prominent part ofwhich is broadly triangular, somewhat depressed

or spoonshaped in the centre, and supported below by a median

septum which reaches from one-third to one-half the length of the

valve, and on each side marked by deep dental fossets, while the

anterior angles are produced into the crura which support the

internal spires.

Spires arranged as in Athyris and Merista, being a double

cone with the apices directed outw^ards. From the lower lateral

margins of the cardinal process or hinge-plate, there is a callosity

extending beneath and anterior to the dental fossets, and joining

• Those species with the ventral valve closely incurved are apparently imperforate,

Bince no foramen is visible above the umbo of the dorsal valve. In the separated valves

of these species, I have not seen any deltidium : an open triangular space exists above

the points of the dental lamellae, and this communicates with the open cavity of the

valve,
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with the thickened margin of the valve as in the other allied

genera.

In the cast of the dorsal valve we have the mark of the median

septum, with an elongate lanceolate muscular impression, reaching

nearly to the middle of the valve. The imprint of the triangular

process, and the cavities made by the crura, are often preserved.

The species of this genus may be readily distinguished from Merista

by the absence of the shoelifter process, which, in numerous specimens

compared, constitutes the principal difference between the two genera.*

The following illustrations will serve to show more clearly the characte-

ristics of the genus :

Fia. 27. Fig. 29.

Fio. 27. Meristella nasuta = Atrypa nasuta (Conrad) = Athyris clara (Billikgs)
Dorsal view of a young individual.

Fig. 28. An older individual.

Fig. 29. Interior of the ventral valve.

Fig. 30. Fig. 31. Fig. 32.

Fig. 30. Cast of the ventral valve of M. nasuta.

Fig. 31. Dorsal view of the same species.

Fig. 32. Interior of the dorsal valve of M. arcuata, showing the hinge-plate and median
septum.

• On Plates 39 & 41 of the Palgeontology of New-York, Vol. iii, may be found some
illustrations of tHe casts of species of this genus.
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Fig. 33. Fig. 34.

Fig. 33. Cast of ventral valve of M. barrisi.

Fig. 34. Cast of ventral valve of M. haskinsi.*

In the dorsal valve of M. barrisi we have a hinge-plate, with a median

septum reaching more than one-third the length of the shell ; and the same

characters exist in M. haskinsi. In 31. doris, the rostral cavity and mu-

scular impression of the ventral valve are much elongated, and resemble

what I have heretofore shown in Meristella Icevis.^ The dorsal valve has a

strong extended median septum, and hinge structure as in the other species.

The proportions of length of rostral cavity and muscular impression

vary in different species ; and the muscular impression becomes much

stronger and deeper in the older shells, when the valve, as before remarked,

becomes thickened at the sides and towards the beak. This character per-

tains to the limestone specimens; while those in the Hamilton shales, as

figs. 7 & 8, have thinner shells, and less deep and strong muscular impres-

sions.

I have already ( Thirteenth Report on the State Cabinet, pp. 73 - 75,

and illustrations on p. 93 )
pointed out the distinction between Athyris

= Spirigera and Meristella. This difference is everywhere clear and

unmistakable, in the external lamellose surface of the one, and the almost

smooth character of the other. The muscular impressions of the ventral

valve of Athyris are at once distinguishable from those of Meristella,

as may be seen on comparison of figs. 35 & 36 with figs. 29 & 30.

Fig. 35. Fig. 36.

* The casts of M . barrisi and M. haskinsi are obtained from solid specimens by

removing the shells, and therefore have not that sharpness of the muscular markings

which we find in weathered casts.
•

t Palaeontology of New-York, Vol. ill, plate 39.
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In the dorsal valve, the muscular impressions differ from Meristella
;

the hinge-plate is of somewhat different character, and the median septum

is scarcely developed.

The characters of the Genus Merista have been illustrated in a pre-

ceding Report.*

GENUS ^ETZIA (King).!

In regard to the entire characters and limitations of this genus,

there still exists some doubt and difference of opinion among
palaeontologists : nor is this difficulty removed by consulting.the

published accounts of the genus, and the species referred to it by

several authors.

The genus is described hj Prof. King as follows :

"A Spiriferidea : in general oval longitudinally; ribbed or

" striated
;
with large punctures. Large valve foraminated at or

" near the apex of the umbone ; with a triangular area. Type
" Terebrafula adrieni, De Verneuil. This interesting genus, well

" distinguished by the above characters from other Spirife-

" RiD^, such as Retzia baylii (^Terehratula id., Davidson), R,

" bouchardii ( T. id.^ Dav.), R. oliviani ( T. id.^ De Yern.), and
^^ R. salteri (^T. id.jDAY.), Terebratula feritaj and some other

" spirigerous terebratul^eform species, I am strongly disposed

" to regard as belonging to the same genus."

The author remarks : "It appears to be a purely palseozoic

genus
;
being only found as yet in the Silurian, Devonian, and

Carboniferous rocks."

Mr. Davidson, in the English edition of his Introduction to the Study

of the Brachiopoda, does not recognize Eetzia as a distinct genus ; but,

referring to it under the Genus Spirigera = Athyris, cites the species

which have been placed under Retzia, and expresses an opinion that farther

information is required of the internal structure, before the true relations

can be determined.

In the French edition of Mr. Davidson's Introduction, 1856, Retzia
is made a subgenus under Athyris, ranking with Merista and Uncites.

The type of the genus is R. adrieni ( De Verneuil, sp.) ; and the ex-

amples cited are R. adrieni, R. serpentina ( de Koninck, sp.), R.ferita

(de Buch, sp.), R. esquerra (de Yern. sp.; melonica, Barrande; salteri^

Davidson, etc. etc.). The examples given in the illustrations of the same

work, are R. serpentina, R.ferita, R. mucronata, R. adrieni.

* Thirteenth Report on the State Cabinet, p. 93.

t Monograph of English Permian Fossils ( Palaeontological Society, 1850, p. 137).
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Mr. "Woodward, in Ms excellent Manual of the Mollusca (cited also by

Davidson), gives as the generic characters of Retzta :
" Shell punc-

" tate, terehratula-shaped : beak truncated by a round foramen, rendered

" complete by a distinct deltidium ; hinge-area small, triangular, sharply

*' defined ; interior with diverging shelly spires."

" Type, Terehratula adrieni, Yerneuil. Example, B. serpentina, Carb.

" limestone, Belgium, fig. 136."

The species which have usually been referred without hesitation to this

genus, are of the type of B. serpentina. Recognizing the latter as typical

of the genus, I have published two species of congeneric form from the

C^irboniferous limestone of the Western States.* Certain other forms, which

have more nearly the character of Terehratula adrieni, I have united under

the Grenus Trematospira ; while others, with a difi"erent hinge-structure,

I have designated Rhynchospira.

The species described under these various designations present wide dif-

ferences of character; and it now becomes very desirable to ascertain which,

if either, among them are congeneric with B. adrieni, which was originally

made the type of the genus. To begin with those usually referred to

Retzia, of the type of Betzia serjjentina, we have rotund, oval or ovate,

terebratulaeform shells, neatly defined in form, evenly plicated, without

mesial sinus or fold ; the valves nearly equally convex, evenly rounded,

and marked by numerous rounded costas, which are wider than the spaces

between. The hinge-line proper is short and nearly straight, one or both

valves having a little auriculate extension on either side of the beak, and

between these extends a sublinear or triangular area ; the dorsal side being

straight, while the limitation on the ventral valve is more or less arched

upwards. This area is always sharply defined, and is shown in the figure of

Mr. Woodward, while it is very differently represented in the figure of

B. serpentina given by Mr. Davidson. On either side, beyond this area, is

a smooth space on the margins of both valves ; but this gradually merges

into the plicated surface, and has no distinct limitation or important signi-

ficance.

The area, in species of this type, is peculiar, and unlike the area in any

other palaeozoic trebratuliform brachiopod known to me. If one can imagine

the sharply limited area of some of the Spirifers contracted to the smallest

dimensions, with the margins still as sharply defined, he may have an idea

of its characters in the American species. The beak is incurved, and trun-

cated by a round foramen. The structure of the shell is punctate, and

internally it is provided with calcareous spires as in Athyris.

In the specimens of this type which have fallen Under my observation,

there are no visible deltidial pieces under the beak. The dorsal valve, viewed

separately, has much the aspect of a small pectenoid shell, and is provided

interiorly with strong diverging lamella3, which extend beneath the cardinal

area of the ventral valve on either side of the centre ; while the same pro-

* Retzia verneuili and R. vera.
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cesses, extending into the cavity of the dorsal valve, gradually converge,

and are united by a transverse concave septum ; and beyond this, their

continuation forms the crura or spiral arms.

The ventral valve has not shown dental lamellae, or processes of any

kind, beyond the converging edges of the shell beneath the beak.

The following figures illitstrate in some degree the features above de-

scribed :

Fig. 1. Fig. 2. Fig. 3.

'-^

Fig. 1. Retzia vera, Hall. Specimen natural size, showing the area and character of sur-

face.

Fig. 2. An enlarged figure of the upper part of R. verneuili, showing form and proportions of

the area : /, foramen; a, area; w, the alation of the dorsal valve on each side of

the umbo. The same feature is shown in the dorsal valve of figure 1. The slight but
positive alation of the ventral valve, adjacent to the area, cannot be shown in the
figure without enlargement.

Fig. 3. Transverse section of R. vera below the umbo, showing the diverging lamellae I and
transverse septum s uniting them, with their extension beyond (c)

.

In a single specimen longitudinally broken through, there is shown, on

one side, the broad subtriangular plate I, from the ventral margin of which

extends the concave or spoonshaped transverse septum s : this is united with

a similar plate on the other side, leaving between the outer shell and these

lamellae the space o, as shown in the transverse section. The continuation

of these plates in C apparently supports the spires, which are well shown

in another specimen.

The specimens at my command are such as to afford but meagre materials

for illustration ; being all solid, and most of them distorted by pressure.

Unfortunately I have no specimens of Retzia adrieni for comparison
;

but if we may infer its relations from the figures given, it is prolbably a

congener of the R. { T.) ferita which has the general features of Rhyn-
CHONELLA, and is certainly quite distinct generically from 7?, serpentina.

The shell of R. ferita is punctate, the beak of the ventral valve extended

and perforated at the extremity with a round foramen, below which there

is a narrow flattened area principally composed of two small deltidial

pieces.*

* I have received from Dr. Rominger European specimens under the name of R.

( T.) diodonta, which have the punctate structure and internal spires, and other cha-

racters in common with those designated above as R. ( T.) ferita, and which I have

supposed were authentic. The T. diodonta is regarded as a true Rhynchonella, and

by some European authors is cited as a variety of Rhynchonella borealis.
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The Bhynchonella cuneata has a nearly similar form, but has not the

punctate structure and internal spires,* though having a well-defined area

below the beak.

These rhynchonelloid species, therefore, form a peculiar group, distin-

guished externally by the punctate texture ; but the area and foramen are

features common to the non-punctate forms. t •

The Retzia ovalis (SANDBERGER),t though having internal spires, has a

non-punctate shell ; and in the specimens I possess, I am unable to find

any distinct area. It has a large cardinal process in the dorsal valve, quite

unlike anything in the B.ferita, and of a character totally different from

the American species of the type of R. serpentina. In general form and

surface characters, this species resembles Atrypa (LeptocceJia) planoconvexa

of the Clinton group of New-York, the hinge-structure of which, as I have

already indicated, difi'ers in some respects from the Leptoccelia of the

Oriskany sandstone.

Among those species which I have included under the Glenus Tremato-

SPIRA, the T. cainura approaches in character to the group above mentioned;

but it has a much more extended hinge-line and a distinct mesial sinus,

with one or two smaller plications. "A similar form from Tennessee has the

sinus, with plications as on the sides. We have likewise a species in the

Hamilton group ( T. gibbosa), with simple plications and a well-defined

sinus.

These species have all, however, a transverse diameter greater than the

longitudinal diameter ; which character is likewise true of Terebratula

salieri, now referred to the Genus Retzia.

In Trematospira perforata and T. multistriata, the plications are several

times bifurcated, and there is a strong and well-defined mesial sinus and

fold. In neither of these do we know the existence of deltidial pieces. There

is a triangular notch or slit below the perforated beak ; and on each side of

this, a narrow flattened space. The Trematospira costata has the aspect of a

Spirifer, is nearly twice as wide as long, and has a well-defined mesial

sinus and fold.

To include these species in the Genus Retzia, would require a consider-

able e^itension of the characters originally given to it ; nor does it appear

to me that such species as R.ferita can be naturally grouped with such as

Trematospira multistriata and T. costata of the Lower Helderberg group,

or T. gibbosa of the Hamilton group.

The following illustrations will afford the means of comparison among
these different species.

* The R. cuneata is cited in Murchison's Sihiria as Retzia; but in examining

European specimens of this species, as well as the American forms referred to the

same, I have not found either punctate structure or internal spires.

t I have heretofore ( Thirteenth Report on the State Cabinet, pp.67 & 68) shown
that in old specimens of R. increbescens. there is a perforated beak, and a solid tri-

angular area below.

^ Specimens received from Dr. Rominger.
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Fig. 4. Fig. 5. • Fig. 6.
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Fig. 4. Retzia (Terebratula) adrieni, copied from the figure of Davidson : The type of
E.ETZ1A.

Fig. 5. Retzia (Terebratula) ferita.*

Fig. 6. .

.

.

.

ferita, showing the internal spire on one side (enlarged) .

Fig. 7. Fig. 8. Fig. 9.

Fig. 7. Trematospira perforata : Enlargement of a part of the shell, showing the perforation

of the beak and the area below, with umbo of the dorsal valve.

Fig. 8 & 9. Trematospira muUistriata : Ventral and front views of a large individual.

Fig. 10. Fig. 11.

Fig. 10. T. muUistriata : A ventral valve from which the dorsal valve has been removed,
showing the spires as they appear on the polished surface of the stone.

Fig. 11. Dorsal and front views of T. costataA

In the species whicli I have designated as Rhynchospira, we have

uniformly longitudinally ovate or subglobose forms, which are marked by

regularly rounded or somewhat flattened plications; one, two, or more of

which, in the centre, are always smaller than the others, though there is

usually no defined mesial fold or sinus. The front is often truncated, and

sometimes a little sinuous.

The general form and surface-characters of the species of this genus

resemble those of Retzia serpentina, R. vera and it. verneuili ; but the

smaller mesial plications are distinctive, and the hinge-structure and area

are conspicuously different. The extremity of the beak is perforate, and

* This figure is about twice as large as any specimen of R. ferita which I possess.

T These figures are from the 12th Rep. on the State Cabinet, and Vol. iii, Pal. N.Y.

[Senate, No. 115.1 8
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there is a triangular slit below, whicli may sometimes be filled by deltoidal

pieces. The dorsal valve has a broad flattened cardinal process, which dis-

tinguishes it from those just mentioned, or from R.ferita and others referred

to Retzia. These features have been illustrated in the Twelfth Report on

the State Cabinet, and in the third volume of the Palaeontology of New-
York.

The following illustrations are repeated here, for comparison with those

already given.

Fig. 12. FiG.U.

Fig. 12. Dorsal view of a specimen of Rhyr^chospira formosa, natural size.

Fig. 13. Interior of dorsal valve enlarged two diameters, to show the broad cardinal process j
which covers the extremity of the beak, the bases of the crura c, and the short

medio-longitudinal septum.

Fig. 14. Profile view of same, showing the cardinal and crural processes.

Fig. 15. Fig. 16.

i?. ./

Fig. 15. Interior of ventral valve, natural size; shoeing the teeth, the deltidium, and the
foramen.

Fig. 16. The upper part of the two valves, connected in their natural relations to each other,

the ventral valve below ; showing the teeth and sockets, the bases of the crura, and
septum of the dorsal valve.

Fig. 17. Longitudinal section, showing the foramen and deltidium; the cardinal process of the
dorsal valve lying beneath the latter. The crura are first bent downwards, and then
recurved into the dorsal valve, continuing in the spire. The descending process *c is

united with a similar one from the opposite side, which together form a connecting
band between the two spires.

In the present state of our knowledge of the structure of these species,

I can see nothing to be gained to science by uniting all these diff"erent forms

under a single generic term.

It is clear that the Genus Retzia must be restricted to one of three very

distinct groups of species here presented ; and should it be found to em-

brace, in the range of its typical species, some of those I have described

as Trematospira, it cannot, by any proper extension, include those of
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Rhynchospira ; while at the same time taking the direction of Trema-
TOSPIRA, it must exclude all those of the type of R. serpentina, which

would thus be left without a generic designation, and which in that event

I would propose to name Eumetria.

The preceding remarks upon the Genus Retzia have been made

more with the intention of calling the attention of palaeontologists

to the characteristics observed in several species, than of finally

determining the question of generic relations among the several

groups. The European material in my possession is quite insuffi-

cient to furnish satisfactory illustrations of all the parts which,

are desirable for comparison. My specimens of the type of R.

serpentina have furnished no separate valves, and the little I have

shown has been derived from very unpromising material. These

species (and perhaps others of the same type) occurring in con-

siderable numbers in the Carboniferous limestones of the Missis-

sippi valley, will doubtless furnish to western collectors the means

of determining the entire characters of this group.

NOTE ON THE GENUS LEPTOCCELIA.

Among the specimens sent to me by Dr. Rominger, are two in-

dividuals of LeptoccoJia concava, showing the existence of internal

spires ; and a careful examination of my own collections from the

Lower Helderberg group has shown several specimens possessing

these internal organs which have their apices directed obliquely

outwards, and are connected near their origin by a strong vincu-

lum on the dorsal side. After repeated examinations of a large

number of the Oriskany sandstone species, from which the cha-

racters of the genus were mainly drawn, I have failed to detect

internal spires. The form of the internal loop, as represented in

the figures of the genus, was ascertained, as stated by me, mainly

from cavities remaining in the crystalline filling of the shell.

There were no appearances of spires ; nor does a re-examination

of the specimen afford any farther information, or indicate in any

manner that spires have ever existed. The crura can be traced to

the division at the process, and below this is a flat cavity.

A critical re-examination of the fossils referred to this genus

shows that there are at least three distinct types, in their external

form and features, which, in the absence of positive knowledge

of the internal structure, were grouped together. A farther exa-

mination shows some peculiarities of hinge-structure in each one
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of them, which are probably connected with more important dif-

ference of the internal parts. One of these types is indicated in

the two strongly plicated species of the Oriskany sandstone, which

have a median sinus near the front of the ventral valve, with two

of the plications often closely incurved. Another type is that of

Leptocoslia concava and allied forms, which are more finely plicated,

and having a sinus on the dorsal valve, though not distinctly

defined. The third type is represented in Leptoccelia {Mtrypa)

planoconvexaj which has a somewhat undefined depression on the

dorsal valve, and a form of cardinal process unlike the other

species.* The internal structure of this species is still unknown.

The Leptoccelia imbricata proves to be a Trematospira ; and

the same characters are apparent in L. disparilis of the Niagara

group, the concavo-convex form of the shell being the only appa-

rent deviation from typical forms of that genus. The Terebratula

lepida of Goldfuss, as shown in the collections of Dr. E-ominger,

possesses internal spires precisely similar to those of Trematospira

camura.

The Leptoccelia concava, both in its external characters and in

the arrangement of the crura and vinculum, difi'ers from Trema-

tospira; and with the knowledge at present possessed, I am
compelled to separate this species from those last named, and

from the L.Jlabellites, L. fimbriata and L. acutiplicata. I would

propose to indicate forms of this external character, with similar

crura and spires, as Ccelospira.

CCELOSPIRA CONCAVA.

The difficulty constantly attending the references of the Bra-

CHiopoDA to established genera from external form and characters,

renders it very desirable to search- for the interior organization

and appendages; but the condition of specimens does not always

admit of satisfactory investigations, and not unfrequently the

* Neither in this species, nor in the Retzia ovalis which has a similar forrii, have I

been able to determine the existence of a punctate structure of the shell. The latter

has internal spires, a feature not yet obserod in L. convex a.
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specimens possessed are so few as almost to preclude examinations

of this kind.

As an example of the diversity of internal structure in similar

external forms, I may mention the Terebratula altidorsata of Bar-

RANDE, which so nearly resembles the Centronella glans-fagea that

it might readily be mistaken for that shell. On cutting and ma-

cerating specimens of the fornier, they prove to possess internal

spires arranged as in Meristella, removing it from the family of

the Terebratulid^. I have not been able to determine positively

whether the shell of this species is punctate or fibrous, from the

specimens I possess ; but it appears to be fibrous, and is probably

allied to, or congeijeric with Meristella.

5. OBSERVATIONS UPON THE GENUS STREPTORHYNCHUS,

WITH REMARKS UPON SOME SPECIES HERETOFORE REFERRED TO THE GENERA

STROPHOMENA AND ORTHIS.

GENUS STEEPTORHYNCHUS ( King).
#

This genus, although published in 1850, has not, until recently,

been fully recognized by palaeontologists. Mr. Davidson, in Jiis

Introduction, has not considered the genus as distinct from Or-

THisiNA ; and upon this authority, some of the American species

have been placed under the latter, while other forms have been

described as Strophomena.

The description of Prof. King is as follows :

*' Diagnosis. A Strophomenidia : inoquivalved ; striated or rib-

*' bed ; with the hinge approximating or equal to the width of

" the valves. Umbones more or less divaricating; the large one

" irregularly twisted. Fissure covered with a deltidium. Dental

" plates small, projecting more at the base of the area than at

" its apex.'^

" Type Terebratula pelargonata ( Schlotheim)."
'

The characters here given, relating chiefly to external features,

induced the reference to this genus of such species as have the

beak of the ventral valve twisted or distorted, and the absence

of a full knowledge of the interior left other species among the

Strophomena. In some later investigations, Mr. Davidson has il-

Monograph cf Permian Fossils, 1850, p. 107.
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lustrated the characters of the genus,* and we are now enabled

to make satisfactory comparisons with some of the American

species.

Most of the shells of this genus are closely related to Strophomena :

others have the external characters of Orthis, and are separable from that

genus principally by the closed fissure ; but the strias do not usually

curve up to the hinge-line, nor are th^ surfaces poriferous or punctate, in

the species which I have examined. Like many of the palaeozoic genera,

they undergo considerable changes in the lapse of time, and the Permian

0. pelargoiiatiis has little similarity with some of the more ancient forms,

which appear referable to this genus.

The shells of this genus are semicircular or semielliptical, concavo-convex

or plano-convex, and sometimes with both valves convex. They are external-

ly striated with rounded bifurcating threadlike striae, which are crossed by

fine concentric lines ; and in some species the stronger striae are distant,

with finer radiating and concentric striae cancellating the intermediate spaces.

The ventral beak is sometimes prolonged and bent or twisted, and the

fissure is closed or partially closed by a deltidium. A narrow area often

exists on the dorsal valve, but this is not a constant character.

In this description, I have reference to the species before me, the half of

which have not the beak prolonged or distorted. The exterior striation, in

the older and the younger forms,! presents considerable variation ; which

may be characteristic, or this gradation may be apparent only in the series

of specimens which I possess.

Referring to the structure exhibited in Mr. Davidson's illustrations, I

can have no difiiculty in recognizing such forms as Strophomena ivoohvor-

thana among the true Streptorhynchi ; while the S. pandora (Billings)

of the Schoharie grit and Upper Helderberg limestone, is an allied species.

Tlie Streptorhynchus arctostriati and S. alternat^ of the Hamilton groupt

approach more nearly to the Carboniferous varieties of European and

American species.

In the S. ivoolworthana, the dental plates of the ventral valve are large

and strong, widely diverging, gradually merging into the thickened margin

of the flabelliform muscular impression. The muscular impression presents

no important differences from that of many species of Orthis, or from that

of Strophomena alternata. The foramen is partially closed, and the cardinal

process of the opposite valve is seen filling the space below the deltidium.

The dorsal valve is convex, while the ventral is flat or concave. The cardi-

* Monograph of British Permian Brachiopoda, 1857, p. 29, and Plate ii, f. 32 - 42.

Also British Carboniferous Brachiopoda, 1860 - 61, Plates 25, 26 &c 27.

t Those from the older and the younger formations.

X Originally described as Orthisina in the Thirteenth Report on the State Cabinet,

pp. 80 & 81. The extreme variation to which the known European species are subject,

as shown by Mr. Davidson, may lead us to suspect the unity of these two, though

possessing well-marked differences in all the individuals examined.
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nal process consists of a bifid projection, each division of wliicli is doubly

grooved upon its exterior face. The socket-plates are strong, and united to

the base of the cardinal process ; while from the origin of the latter pro-

ceeds a central median ridge, which is obsolete in some specimens. In these

characters, the dorsal valve presents but slight diiferences from Mr. Da-

vidson's illustrations of Streptorhynchus crenistria in the Monograph of

British Carboniferous Brachiopoda, Plate xxvii, f. 6 & 7.*

Similar characters are found to exist in StropJiomena subplana of CoN-

RAD.t This species, in well-formed individuals, has both valves convex;

but the dorsal valve the more convex. The area of the ventral valve is but

little wider than that of the dorsal valve ; and while the foramen of the

latter is closed by a distinct deltidium, that of the ventral valve is but

partially, or, in some specimens, not at all covered. The cardinal process

of the dorsal valve consists of two short divisions, supported by short and

much elevated socket-plates ; and externally it is partially, or entirely,

covered and protected by the deltidium, which rises from the flat area of

the same valve, curving outwardly over the process, and, in some cases,

rising nearly as high as the latter.

The existence of this deltidium on the dorsal valve is not confined to this

species of the genus ; and in one at least of the Carboniferous species, it

has a notch corresponding to the division of the cardinal process. This

feature, however, is not peculiar to Streptorhynchus, but occurs in

Strophomena rugosa and in S. alternata.X

The following figures of S. subplana will serve to illustrate the characters

here noticed.

Fig. 2.

Fig. 1. Ventral valve of a large individual from Lockport, Niagara county.

Fig. 2. Cardinal view of a specimen from Waldron, Indiana (enlarged) ; showing the deltidium
in the dorsal valve, while the foramen of the ventral valve remains open. In au
imperfect specimen from Lockport, the ventral foramen is partially closed.

* See illustrations of S. woolworthana, Pal. N.Y., Vol.iii, pi. 17.

t I have already indicated this species as belonging to the Genus Streptorhynchus,

in Geo], Report of Wisconsin, published January 1862; and in Transactions Albany

Institute, Vol.iv, April 1862, published May 1863.

t The same feature, in a lesser degree, is also shown in the woodcut figure (1) of

Mr. Davidson, Monograph of British Permian Brachiopoda, p. 29 : Illustrations of

the Genus Streptorhynchus.
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Fig. 3. Fig. 4.

Fig. 3. View of a fragment of a dorsal valve from Lockport; showing the cardinal process,

socket-plates, etc.

Fig. 4. Cardinal view of the same, showing the bidentate extremities of the cardinal process.

Compare with similar figures of Streptorhynchus crenistria (Phillips) : David-

son, Monograph of British Carboniferous Bracliiopoda, PI. xxvii, f. 6 & 7.

Notwithstanding this deviation from the strict technical description of

Mr. Davidson, in the subequal areas and partial or entire absence of a

ventral deltidium, considered also in connection with the symmetrical form

of the shell, I am unable to see any grounds for a separation from authentic

forms of Streptorhynchus.

Pursuing these comparisons among the species of the older formations,

we find that some of those described as Strophomena possess many of the

important characters of Streptorhynchus, with the exception that the

ventral valve is concave ; which, in lesser degree, is true likewise of Strep-

torhynchus ivoohoorthana and S. pandora. The Strophomena defiecta and

S. deltoidea, Conrad ; the S. filitexta, S. planumhona and >S^. planoconvexa,

Hall ; and S. sinuata of de Verneuil, have the ventral foramen par-

tially or entirely closed, and have^ otherwise externally the characters of

strias of Streptorhynchus.* The interior of the ventral valve, in two at

least of these species, show dental lamellae of moderate strength, which

are continued in an elevated border nearly surrounding the muscular im-

pression. In the dorsal valve of S. filitexta, we have a bifid cardinal process

as in typical forms of Streptorhynchus, but scarcely so much developed

as in 8. subplana ; while the teeth-sockets are very shallow, and the socket-

plates very little developed. The muscular impression of this valve is like

that of typical Streptorhynchus, and unlike that of typical species of

Strophomena.
Fig. 5.

When we compare the bifurcating cardinal process of Streptorhynchus
with that of Strophomena,! we find the latter consisting of a double pro-

cess, or of two toothlike processes, which are inclined inwards, flattened,

* To these may probably be added some other species of resupinate character,

t Taking Strophomena rngosa and S. alternata as illustrations.
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and striated on their exterior faces, but not '* grooved or bidentated towards

" the extremity of their outer surface" as in Streptorhynchus. Here

again, however, it becomes necessary to distinguish the cardinal process of

Streptorhynchus from that of Strophodonta ; for the Ij^tter is a bi-

furcating process, and the divisions are bidentate or grooved on their outer

face. Aside from the crenulated hinge-line, which is usually a distinguishing

feature, the cardinal process of Strophodonta is more divaricating than

that of Streptorhynchus, and the extremities of the divisions are thick-

ened ; while in the latter, they are often, if not always, more slender, and

sometimes flattened towards the extremities. In Streptorhynchus, the

cardinal process is supported laterally by socket-plates, which are often

strongly developed ; while in typical species of Strophodonta, these

socket-plates are wanting or rudimentary.

The muscular impressions in the dorsal valve of Streptorhynchus are

more like Orthis ; while in the ventral valve we have, to some extent, the

varieties of form and proportions of muscular impressions observed both

in Orthis and Strophomena. In one species of Carboniferous age, there

is a strong elevated septum dividing the muscular impression of the ventral

valve throughout its entire length, becoming thicker above, and, reaching

the deltidium at the apex, is conjoined on either side with the bases of the

dental lamellae.

One of the most extreme examples, perhaps, is the Orthis [Streptorhyn-

chus) hipparionyx of the Oriskany sandstone. From external characters,

and from the remarkably large flabelliform muscular impression of the

ventral valve, it has been regarded without hesitation as an Orthis.* It

is one of those forms termed resupinate ; the dorsal valve being unusually

convex, and the striae curving upwards to the hinge-line in a most extreme

degree. The ventral foramen is closed by a deltidium, and the interior of.

the dorsal valve is furnished with a large bifurcating cardinal process, each

division of which is deeply grooved on its outer face, and the extremities

bidentate. There is a median ridge of moderate strength and strongly ele-

vated socket-plates, as shown in the accompanying figure.

Fig. 6.

Fig. 6. Interior of the upper part of the dorsal valve of Streptorhynchus (Orthis) hippari-
onyx : from s^ specimen of median size.f

* The Genus Hipparionyx, proposed by Mr. Yanuxem, inclnded ^trypa reticularis

as well as this species.

t For full illustrations of this species, see Palaeontology of New-York, Yol. iii. pa.

407, pi. 89 & 90.

[Senate, No. 11^.] 9
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After summing up the characteristics of this group of shells, Mr. Da-

vidson remarks :
" Such are the general dispositions presented by the

" shells composing this subgenus, and which denote its intermediate position

" between Orthis and Strophomena."

From the observations already made, taking these ^^ intermediate^^ cha-

racters for our guide, and adding likewise the Genus Strophodonta to

Orthis and Strophomena in the comparison, it seems to me that the

Genus Streptorhynchus may be much increased in number of species,

and a know^ledge acquired of its more extended geological range, while its

congener Strophomena will be relieved of its present burden of hetero-

geneous material. The result will tend to more accurate discrimination of

those groups which we term genera and subgenera ; while at the same

time we shall not fail to notice their convergence in certain directions, or

among certain forms, and their divergence in others.

In the lower rocks we have a comparatively great variety of exterior

form, and of interior development, among those fossils which have been

referred to Strophomena ; but it is by no means easy to separate these

into generic groups. It is only in the higher rocks that we have, as it were

coming out of these lower ones, the better defined generic forms of Stro-

phomena, Strophodonta and Streptorhynchus. Taking for our guide

the characteristics of Streptorhynchus as shown in Devonian and Car-

boniferous forms, we are able to trace the same features, though less strongly

developed, in the older species.

Applying these characters, we recognize certain of the latter as appa-

rently more nearly related to Streptorhynchus than to Strophomena
;

and we have three types which may be included under that designation.

First, those resupinate forms of the Lower Silurian strata, which have

bifid cardinal processes directed outwards, and a strongly limited ventral

muscular impression. Second, the Upper Silurian doubly convex and plano-

convex forms, similar to Orthis in external characters, and having a broad

flabelliform ventral muscular impression : these extend likewise into Devo-

nian and Carboniferous rocks. Third, the remarkable group with the ventral

valve much elevated, the beak bent or distorted, and the muscular impres-

sion strongly limited by the extension of the dental lamellae, and sometimes

divided by a strong septum.

These views, resulting from the detailed comparison of parts among these

fossils, may perhaps be more philosophically expressed by saying that in

the older forms we have the elements, or the partial and rudimentary ex-

pressions, which, in later periods, becoming farther developed, afi'ord the

means of dt signating with more clearness and precision the limits of generic

and subgeiieric groups.
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4. XOTE Oi\ THE GEOLOGICAL RA^^GE OF THE GENUS

RECEPTACULITES IN AMERICAN PALAEOZOIC STRATA.

The original specimens upon wliicli the genus of M. de France

was founded, are said to have come from the Devonian rocks of

Belgium. Mr. Salter, who has written upon the genus so late as

1859, does not mention its occurrence in the older rocks of Eu-

rope ; remarking that "it is known in the Silurian strata of Au-
*' stralia and in the northern parts of the American continent, but

" has not yet been detected in the strata of that age in Britain."

The first notice of its occurrence in this country appeared (so

far as I know) in the first volume of the Paleeontology of New-

York, published in 1847 ; where I referred, with doubt, a species

from the Trenton limestone to the European species Receptaculites

neptuni. The species described by Mr. Salter is likewise from the

Trenton limestone group of Canada.

In the Galena limestone of the Trenton group in the Northwest,

there is a large species of this genus of very common occurrence

;

and in the same rock are three other species. One of these was

referred by Dr. D. D. Owen to the Coscinopora sulcata of Goldfuss
;

and a smaller form was figured by the same author, in his Report

of 1844, as Orhiculite^l reticulata^ which was subsequently made

the type of a new Genus Selenoides, showing the views of that

writer on the relations of these fossils. Accompanying the Annual

Report of Progress in the Geological Survey of Wisconsin for

1860 (published 1861), I have described four well-marked species

as occurring in the Galena or Leadbearing limestone, which is of

Lower Silurian age ; and two species from the Racine limestone,

which is of the age of the Niagara limestone of New-York : and

I have lately described a third species from Indiana, in strata of

the age of the Niagara group.*'

I have long known a species in the Lower Helderberg group,

which was described by Eaton in his Geological Text-book as

Coscinopora infundihuliformis. The form is oval or subcircular,

depressed, concave in the middle, and gradually rising for about

two-thirds of the distance towards the margin, when it curves

* Transactions of the Albany Institute, Vol. iv. I have likewise some imperfect and

partially crystalline specimens from the upper part of the Cincinnati Blue limestone,

which may prove to bo of this genus.
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more rapidly downwards to the periphery : its thickness, so far

as observed, is from one-eighth to about half an inch, with a dia-

meter of three to four or five inches. The pores are smaller than

in R. neptuni, and nearly the same as in R. iowensis.

The species is described by Eaton as follows :

" Coscinopora infundihuliformis ( funnel net stone). Funnel-forms

" perforated at the bottom : little mouths arranged in the form
*' of numerous arcs of circles crossing each other obliquely, by
" having their centres considerably distant. I have a beautiful

" specimen two and a half inches by three and a half, from the

" Greywacke, with the C. macropora.^^

The figures given for illustrating the species offer a very, im-

perfect representation of its characters.

In addition to the preceding, we have a species in the Schoharie

grit, which is of the same size as the R. iowensis^ or larger, and

with much larger cells. The form is depressed-orbicular, but fre-

quently not equally developed around the organic centre, which is

abruptly depressed. In two specimens before me, one is a regular

depressed spheroid, having a lateral diameter of an inch and a

half, with a vertical height of three-fourths of an inch ;
while the

other, an imperfect specimen, measures one inch and a half on one

side of the central depression.

It is possible that this may be the Coscinopora sulcata of Eaton
(Geological Text-book, p. 44) ; but the description "apertures of

pores within rhomboidal, without orbicular," is inapplicable to

the specimens which I have seen. The aspect of this species is

very similar to the figures of Ischadites, Koeniger ( Murchison's

Silurian System and Siluria, pi. 12, f.),,which has been identified

with Receptaculites neptuni of De France by British palasontolo-

gists.

We are therefore able to trace the occurrence of this remark-

able genus from the Lower Silurian to the Devonian period, in the

following species :

Receptaculites ? Schoharie grit, Devonian.

infundihuliformis, Eaton: Lower Helderberg group.

'

infundibulum,B.ALL: Niagara group.

hemisphericus
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Receptaculites oweni, Hall:

iowensis, Owen:

fungosus, 'H.AhL:

orbicularis, .

.

Galena limestone. zn

o

occidentalis* Salter: Trenton limestone.

The species in tlie Leadbearing limestone of the Northwest, particularly

the R. oweni, have the widest geographical range of any known to me. The

species in the Niagara group appear to have very limited geographical range,

and are of comparatively rare occurrence. Those of the Lower Helderberg

group, and Schoharie grit, are known to me only within a very moderately

extended area.

It is probable, however, that these fossils, which are often not conspi-

cuous, and which sometimes appear like worn or weathered corals, have not

attracted the attention of collectors. Still I am much inclined to the opi-

nion that they will rarely be found to have a wide geographical range, and

that only at distant points have the conditions been favorable for their full

development. Under certain circumstances, some species have been very

prolific ; and in the limestone of Iowa, at the junction of the Trenton beds

proper with the Leadbearing limestone, the thin layers of rock are some-

times crowded with the broad discs of R. oweni, while in a locality near

Dubuque the R. iowensis is crowded together in great numbers.

5. NOTE ON THE OCCURRENCE OF ASTYLOSPONGIA IN THE

LOWER HELDERBERG ROCKS.

In the very beautiful and valuable contribution to American

Palaeontology, "Die Silurische Fauna des Westlichen Tennessee,"

Dr. RcEMER has described six species of Spongi^ from the Silurian

strata of Tennessee. These are the ^stylospongia prcemoj'saj A.

stellatim-sulcata^ A.inciso-lohata^ AAmhricato-articulata^ PalcBomanon

cratera^ Astrceospongla meniscus. All of these species I have had

in my collections from Tennessee since 1850.

The A. prcRmorsa likewise occurs in Europe, and therefore has

a wide geographical distribution. Notwithstanding the common
occurrence of several of these species in Tennessee, together with

Caryocrinus and other fossils of the age of the Niagara group, I

have not seen a specimen of either species in the rocks, nor in any

* I have still some doubt whether the one which I referred to R. neptuni may be

identical with this species of Mr. Salter.
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collection from the Niagara group of New-York, or of Iowa,

Wisconsin or Northern Illinois.* Among some collections made in

1860 & 61 from Waldron, Indiana, a single species, the Astylo-

spongia pnBinorsa, occurs in considerable numbers ; but the speci-

mens are much smaller than most of those in my collection from

Tennessee. In the same association with this species are numerous

known species of the age of the Niagara group, including one

Crinoid, several Brachiopoda, and Crustacea.

I have had in my collection, for many years, a species of

AsTYLospoNGiA from the Lower Helderberg group. It occurs chiefly

in the shaly calcareous layers, but is sometimes found in the lime-

stone. The form is globose or subglobose ; some of the specimens

being a quarter of an inch in diameter, and others having a dia-

meter of an inch and a half, and perhaps more. The surface is

without ornamfent, being neither lobed, striate nor sulcate ; though

from the point which appears to be the base, there are, in well-

preserved specimens, sometimes a few indistinct radiating lines.

These bodies are frequently encased in a shaly coating ; and

the structure being obscure, they have doubtless often been ne-

glected, under the impression that they are small corals with a

shaly coating obscuring the cells, or that they are spherical con-

cretions, which they much resemble. In the weathered and par-

tially decomposed specimens the exteriar structure is well dis-

played, and a transverse section exhibits the characteristics of

other species of the genus.

This species may be designated the Astylospongia inornata, from

the absence of external ornament or marking, and which will

distinguish it from any of those cited above.

This species is of common occurrence at the Helderberg mountains and

at Schoharie.

t

* It is possible that some of the small spheroidal bodies in the Niagara shale, which

are usually decomposed by the presence of sulphuret of iron, may belong to this group

of fossils.

t To those who have facilities of studying with the microscope, these spheroidal

concretion-like bodies offer inducements for investigation. The more calcareous ones

display structure without preparation; while the silico-calcareous ones require to be

macerated in acid, after cutting or grinding the surface. It is quite probable that a

more critical examination may disclose the occurrence of similar bodies in some portion

of the Niagara group or Coralline limestone.



CONTRIBUTIONS TO PALEONTOLOGY. 71

6. ON THE OCCURRENCE OF CRUSTACEAN REMAINS OF THE

GENERA CERATIOCARIS AND DITHYROCARIS,

WITH A NOTICE OF SOME NEW SPECIES FROM THE HAMILTON GROUP AND GENESEE SLATE.

[With a Plate.]

The interest attached to the fossil remains of Crustacea other

than those of Trilobites, in the palaeozoic rocks, has within a

few years been greatly increased by the discoveries in Great

Britain and the elucidation given by Messrs. Huxley and Salter,

and more recently by the papers of Mr. Salter in the Quarterly

Journal of the Geological Society of London. In a late number

of this Journal, Vol. xix, Part 1, some species are described from

the Coal measures and Devonian rocks of British North America,

as well as from the Carboniferous rocks of Great Britain.

Up to this time, our knowledge of these Crustaceans is chiefly

confined to the Genera Eurypterus, Pterygotus and Ceratiocaris,

from the Waterlime group ; with a few fragmentary specimens

from some rocks below, and others from those directly above that

formation. These are all of Silurian age ; and the strata of De-

vonian and Carboniferous age, within the United States, have

hitherto furnished but meagre and unsatisfactory materials.

I have for a long time known of the existence of some fragments

of DiTHYROCARis from the Hamilton group, and more recently

have obtained other fragments which seem referable to the Genus

Ceratiocaris. My collections, however, are so imperfect, that I

would have deferred any notice of them for the present, but for

the hope that publicity might attract the attention of collectors

and others to the subject ; by which means we may become better

acquainted with the geological and geographical distribution of

these crustaceans, and thus obtain materials for their complete

illustration in the volume on the Palaeontology of the State.

The materials before me are chiefly the following :

1^*. Several fragments from the shales of the Hamilton group, one of

which is the tail-joint and appendages : another consists of several joints

of the abdomen, with the tail and appendages ; while another preserves the

half, or one valve of a strongly marked carapace.

The two first mentioned specimens are from the same locality, presenting

similar characters, and are apparently referable to a single species of Ce-

ratiocaris. The carapace presents a different texture and surface-ijiarking,
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and is referable to a very distinct species, and perhaps to a distinct but

allied genus.

2'^^^. The other specimens are from the Genesee slate, and consist of a

small specimen preserving two joints of the abdomen and a part of the tail-

appendages of a Geratiocaris, together with numerous specimens of the

detached caudal appendages which are sometimes thickly scattered over the

surface of the laminae. These specimens, in one locality, indicate the former

existence of great numbers of these animals ; but unfortunately they are so

macerated and compressed, that their examination affords very unsatisfac-

tory results.

^^'^. A large slab from the Hamilton group, obtained many years since

from Otsego county by Mr. Sims, and now in the State Museum. On the

surface of this slab are the impressions and remains of the tail-joint and

appendages of at least four individuals of a large species of Dithyrocaris.

The fifth impression may have been of a displaced portion of one side of

the others, since the stone is so broken as to have lost the greater portion

of one side of one specimen.

GENUS CEPvATIOCARIS (M'Coy).

CERATIOCAKIS ARMATUS ( n. s.).

PLATE I. FIGS. 1, 2, 3.

A fragment consisting of the three posterior joints of the ab-

domen and a part of the next anterior or second joint, together

with the triple spine of the tail. These articulations are somewhat

slender but strong, thickened at their anterior articulating edge

upon the back, while the dorsal posterior margin is thickened and

furnished with four strong short curved spines projecting over and

protecting' the joint : the second or most anterior articulation has

three spines on each side of the centre. On the under surface (the

fragment being nearly straight), the crustaceous articulating faces

are widely separated
; the posterior margin thickened and curved

outwards for the reception of the anterior callosity, showing an

arrangement for extreme flexure or incurving of the body. The

last joint is short and stout, broader in the middle than the next

anterior one. The central portion beconaes subangular, and is ex-

tended in a strong spine. On each side of the base of this spine,

it is depressed
;
the lateral portions, becoming expanded, are

obliquely truncated behind, and to these faces the lateral spines

are articulated. The lower surface is nearly flat, slightly concave

in the middle, and the anterior margin elevated in a strong con-

dyle. The lateral spines are somewhat flattened and grooved

below, ,^nd abruptly rounded above. The form of the lower part
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of the body has been nearly cylindrical, very gradually tapering,

and the crust is finely granulose.

The three last joints, to the base of the tail-spines, measure

nearly an inch and three-fourths. The tail-spines are imperfect at

their extremities, one of the latera;! ones preserving an inch and

a quarter of its length. The lateral diameter of the third joint,

in' its crushed and flattened condition, is less than half an inch,

with a vertical diameter of a quarter of an inch.

In a smaller specimen of the caudal joint and appendages, the

lateral spines are a little more than an inqh and a half in length,

the central one being a littJe shorter.

Fig. 1. The lower side of the abdomen and caudal spines.

Fig. 2. The upper or dorsal side, showing the short spines on the posterior edge of the artiqula-

tion.
'

Fig. 3. The tail-joint and appendages of another individual.

The specimen first noticed is the first one observed in which the entire

characters of the body-joints could be ascertained. The fragmentary speci-

mens heretofore seen have been so completely flattened as to show no form

of the articulating faces, or the defences of the joint which are so beauti-

fully preserved in this one. The specimens heretofore observed in our rocks

have furnished no means of ascertaining the entire character of the tail-

spines, or their mode of attachment. In this example, the central one appears

to be a prolongation of the last joint of the body, while the lateral ones are

articulated appendages.

This species has been found in the shales of the Hamilton group in

Ontario county. In the collections made by Dr. C. A. White and Mr.

R.P.Whitfield.

CERATIOCARIS LONGICAUDUS (n.s.).

PLATE I. FIGS. 4-7.

The fragment of the abdomen is extremely flattened ; the joints

longer than ^vide, and proportionally longer than those of the

preceding species. The caudal spines are imperfect, but appear

to have been obtusely triangular in their original condition.

Detached spines of similar character are found in considerable

numbers, varying from two to three inches in length, and some of

them have been longer.

Fig. 4. A fragment showing the posterior joints of the abdomen and tail-spines.

Figs. 5, 6 & 7. Detached spines found in association with the preceding, and apparently belong-
ing to the sunJe sppcies.

These remains occur in the black and thinly laminated upper part of the

Genesee slate, in the south part of Ontario county. The specimen figured is

the only part of the body yet observed. From the collections made by Mr.

E. P. Whitfield. '

[Senate, No. 115.] 19
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CERATIOCAEIS ? PUNCTATUS ( n. s.).

PLATE I. FIG. 8.

The half of a carapace, having the aspect of one valve of a

monstrous Leperditia. The form is ovate, broader and rounder at

the posterior end, and without any apparent articulating face for

the abdominal joints, Surface strongly and deeply punctured or

pitted, with an aspect like shagreen. A strong node-like process

exists on the dorsal margin : and towards the anterior end are

two large low prominences, with two less elevated ones in front

of these, beyond which the surface is irregular,

This fragment is referred with hesitation to the Genus Ceratiocaris,

both on account of its nodose surface, which has not been observed in any

of the other species, and chiefly from the peculiar punctured or granulose-

punctate texture of the crust.

At the present time, no other specimens pertaining to this species are

known.

From the collections made by Dr. C. A. Whiti; on the east shore of

Cayuga lake.

Comparing the typical forms of the genus as given by Professor

M'CoY, and those already known from our Upper Silurian rocks,

there may be some doubt whether any of these here noticed

are true Ceratiocaris. With the meagre materials before me, I

have not thought it desira'ble to propose Siwy separation from that

genus at the present time, particularly since there is a generic

designation already proposed by Mr. Salter for an imperfectly

known Devonian form. When the Genus Dictyoc^ris shall be fully

known and described, we may be able to determine whether some

of these fragments pertain to that genus.

GENUS DITHYROCARIS ( Scouler).

The fossil remains which I have referred to this genus consist,

as before remarked, of the tripartite caudal appendages
;
and at

this time, no other remains referable to this genus are known in

any of the Ne\Y-York strata.
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DITHYROCARIS NEPTUNI ( n. s.).

PLATE I. FIG. 9.

The caudal portion, consisting of a strong condyle with its

appendages, is represented on Plate I. The anterior extremity is a

little concave in the centre, rounded at the antero-lateral angles,

and very prominent in the middle above. The central portion, in

its posterior extension, is a little depressed on each side, with an

elevation in the middle, and becomes prolonged into a triangular

spine ; the upper central angle rounded, the spaces between this

and the sharp lateral angles being slightly concave. On each side

is a stronger and much longer lateral spine, which is united by an

oblique suture which extends from the posterior junction of the

central spine to the margin, halfway to the anterior extremity.

These lateral spines are broad at the anterior extremity, flat-

tened on the lower side, and nearly flat above, except towards the

inner lateral edge, when it is slighly angulated, the inner margin

being very thin. These spines gradually taper to an acute point,

the extreme length to the anterior face of the condyle being about

five inches and a half. The surface is lamellose-striate ; the strise

upon the lateral spines being directed obliquely outwards, and

are stronger towards the margins.

This genus is known in rocks of Carboniferous age in I^urope, and its

occurrence in lower beds in this country would only accord with other facts

of like significance. Notwithstanding the difference between the specimens

illustrated, and those figured by British authors, I conceive there is no

dissimilarity of generic importance.

The fossil occurs in a sandy shale ; and the small slab of nine inches in

width by about fifteen inches in length contains the remains of four or five

individuals, showing that in the neighborhood of this locality the animal was

not rare. The impressions of these bodies in the stone are chiefly what remains

of them, and they all lie in the same relative position regarding the upper

and lower surface. The deep rounded cavity made by the strong anterior

extremity has unfortunately been ^''artificially completed,'''' so that I cannot

have so clear an idea of its form. The figure has been made frotti a cast in

one of these impressions, and no restoration has been attempted, the engra-

ving having been carried as far as portions of the crust could be discovered.

Pia. 9. Dithyrocafis neptuni : the caudal joint and tail-spines, from a cast of the cavity
left in the stone by the decay of the fossil.

The specimen is now in the State Museum of Natural History.
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7. OBSERVATIONS UPON SOME SPIRAL-GROWING FUCOIDAL

REMAINS OF THE PALAEOZOIC KOCKS OF NEW-YORK.

In the higher groups of the Palseozoic rocks of New-York, and

of Ohio ^nd Pennsylvania, there are numerous organic remains

which have been referred to " Fucoides ;
" a term which is often

applied to all forms of marine vegetation, or of bodies which

have apparently a vegetable origin, but, preserving no fibrous or

woody texture or carbonaceous film, are supposed to be of marine

origin, and to have grown like the modern fuci. Since we suppose

these remains to have been attached to the bottom of the sea

during the accumulations of the sediment, and since their sub-

stance is scarcely separable from the stony matrix, it is evident

that the presentation of these bodies upon the successively ex-

posed layers may not always reveal their entire form and charac-

ter. It is true that they may have been broken and drifted about

like the land plants ; but their texture has not enabled them to

resist the action of the waves, and we usually find but unsatis-

factory fragments, and of many of these I believe the original

form has not been understood.

In the present remarks, I intend to refer only to those spreading

forms which have been termed, by Dr. Locke in the Ohio Geologi-

cal Report, " Curtain fucoids ;^^ and similar forms described by Mr.

Yanuxem under the same name, and also as the ^^ Retort Jucoid,"^^

the " Fucoides cauda-galli,^^ etc.

The Fucoides cauda-galli appears to have been the earliest of

these peculiar forms. This species, w^hen approximately entire,

presents on the surface of the rock a subcircular or oval form,

often more or less distorted, but with a subcentral depression if

viewed from the upper side, and a corresponding elevation if seen

from the lower side. The disc appears to be made up of fascicles

which radiate in curving lines from a common centre, and are

frequently not distinctly limited on the outer margin. Although

these fascicles seem scarcely connected, it seems probable that

the form is given by a continuous disc which is thickened in some

parts, and these thicker portions give character to the frond.

The similarity between this species, Avhich has given the name

to a formation, and those which are so abundant in some parts of

the Hamilton group, is very obvious. Mr. Vanuxem has already

made this comparison, and says :
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"The singular and graceful forms first noticed in tKe Cauda-galli grit

" reappear in this group, and are common to many localities. The forms

" are better defined in this rock than in the lower one, and the parts are

" all united or confluent; showing, in other words, a continuous surface,

" and not one of detached parts either real or apparent, as in those of the

" other rock."*

Similar forms occur in the Chemung group of New-York and

Ohio, all presenting the peculiar character of surface, viz. a cur-

vilinear outer margin, sometimes a little thickened, to which all

the parts are directed from a common centre, in curving lines
; for

however even may be the surface of the frond, there are either

thickened portions or curving strise, which show the direction and

mode of growth.

I have had in my collections, for a long time,f specimens which

illustrate the mode of growth, and to some extent the perfect

form of these peculiar fossils in at least one species.

The form has been that of a spiral frond, growing upward's from

a small base, and gradually expanding in its successive volutions.

The axis is sometimes, and perhaps always, thickened ; and por-

tions of this, when torn away with broken parts of the frond,

give the aspect of a" stem," as spoken of and illustrated by Mr.

Vanuxem. I have ascertained this mode of growth and form of

the fossil, by separating successive laminse of the shale, and

tracing the continuation of the same frond upwards as it ap-

pears in the enlarging discs upon the successive surfaces. In this

manner they have been traced from where the diameter is less than

one inch, and apparently near their origin ; and thence through

the gradually expanding volutions till they have reached the dia-

meter of several inches, the spaces between the volutions being

several times greater than the thickness of the frond. The volu-

tions and the form of the disc often, and perhaps usually, continue

very regular till the turns have reached a diameter of four or five

inches ; while the larger fronds not unfrequently present irregu-

larities and distortions, both from unequal growth and from ac-

cident, evidently having been very flexible and easily disturbed.

From the character of the fragments occurring in association

with the regular spiral forms, it would appear that the upper

portion of the frond often grows more freely, or more rapidly

ascending; having the appearance of a broad band irregularly

contracted into festoons.

* Geological Report of Third District N.Y. Survey, p. 156; figures pp. IGO & 177.

t Since 1838.
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These expansions consist of two thin films, which, even in their

compressed condition, are found to be separated by a filling of

shaly matter ;
and in some of the larger ones, this interspace

appears to have been filled with small shells, or fragments of

shells, of the Genus Amboccelia, reminding one of the spiral sacs

of Pyrula.

These bodies have grown only in quiet positions, as proved by

the fine shaly and slowly deposited matter which envelops them.

After examining many of the fragments, which present a great

variety of form and proportions, the conclusion is inevitable that

they have all grown as here described, and that these large and

variously shaped remains are either the higher and last growth

which has not maintained the circular form, or that they are

detached portions which have been distorted by pressure after

their separation.

The term Fucoides, which is applied to these as well as to other

very dissimilar bodies of marine origin, should give place to some

more definite and distinguishing term
;
and I would .propose the

name Spirophyton.

GENUS SPIROPHYTON ( n.g.).

Fossil marine plants, consisting of broad, thin, striated or fascicu-

late, ridged or corrugate fronds or discs, which grow in a spiral

form, and increase by the extension and expansion of the frond

in a spirally ascending direction.

These fronds, in single detached volutions, present a concave

upper surface, with a corresponding convexity of the lower surface,

and usually a little thickened at the central axis. The surface is

finely striate, wrinkled, or fasciculate ; the outer margin strictly

defined, or irregular in the different forms. The degree of concavity

of the spiral, as well as the superficial character, varies in different

species.

The fossils of this type are remarkably characteristic of the Devonian

strata, or of those groups beginning with the Upper Helderberg, and in-

cluding all the intervening strata to the Carboniferous system ; and they

may likewise exist above and below these limits.*

From the materials before me, I am able to recognize the following

species :

* I have a well-marked species of the genus from a short distance beneath the Coal

conglomerate of Ohio.
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SPIROPHYTON CAUDA-GALLI.

Fucoides cauda-galli : Vanuxem, Geological Report Third District, p. 128.

General form circular, often irregular, the outline undefined. The

ridges or fascicles, curving gently from the centre, are more ab-

ruptly bent towards the margin ; and being stronger near the

centre, have a fanciful resemblance to the feathers of a cock's

tail, from which the name has been given.

This species is so extremely abundant, that it often covers large surfaces

of the rock ; and lying so closely together that the outlines are usually

destroyed, it is diffi-cult to procure good specimens, or those which show the

entire form of the frond. The larger discs often reach a diameter of more

than a foot ; but from the peculiar texture of the rock, the successive

volutions have not been traced.

The specimens figured by Mr. Vanuxem illustrate the prevailing cha-

racteristics of the species on a small scale.

Fig. 1.

Fig. 1, illustrates the ordinary character an^ aspect of this fossil.
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Fig. 2, is a distorted portion of the last volution, preserving a well-defined outline.

SPIROPHYTON TYPUM.

PLATE II. FIGS. 1, 2, 3.

Frond spiral, slowly ascending, with six or more volutions, some-

, what rapidly expanding at each turn of the spire. Frond thin :

surfaces striated or finely wrinkled, sometimes grooved parallel

to and near the outer margin, with the perijDliery thickened.

Spaces between the volutions three or four times greater than the

thickness of the frond.

Surfaces of the discs deeply and abruptly concave near the centre,

and slightly concave or sometimes nearly flat on the outer half :

margins clearly defined.

Fig. 1. Upper side of the frond, at about the sixth or seventh volution from the base. The dark
line of shadow from the centre to the lower side indicates the thickness of stone

intercalated between two of the A'^olutions.

Fig. 2. A transverse section of the same individual, about two volutions lower; looking upon
the lower side. There is a shallow groove and slight thickening of the periphery.

Fig. 3. A partial restoration of a frond of this species, derived from the examination of spe-

cimens similar to figs. 1 & 2.

SPIROPHYTON VELUM.
Fucoides velum ; Vanuxem, Geological Report, p. 176; figs. 391 & 160.

This species appears as irregular expansions like the one figured

by Mr. Vanuxem. The surface is marked by undulating ridges,

which become stronger on the sides, and are not entirely parallel

with each other or with the outer margin ; each one having been at

one time the exterior limit of the frond, which clianges the curva-

ture of its outline in its fidvancing growth.
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These forms, and the great variety which are observed all ap-

proximating this one, appear to have been the growth of the frond

above the more regularly spiral portion, where the axis, becoming

more free and rapidly ascending, has permitted these irregular

expansions of the parts.

Forms like this one are of common occurrence in the arenaceous shales

of the Hamilton group in Otsego and Madison counties : they are less

conspicuous in the softer calcareous shales of Cayuga, Seneca and Ontario

counties.

The regular spiral portion of the frond of this species has not come under

my observation in the localities where these specimens were obtained ; but

a similar or identical species, in regular form, occurs in the same position

in Schoharie county.

I should not omit to observe that with the S. typum in the softer shales

are similar irregular expansions, but of less vigorous growth than those

here noticed. Nor is it impossible that the differences of condition, and of

the sediment, may have produced in a single species those modifications

which I am at present compelled to recognize as specific differences.

Fig. 3. Spirophyton velum : Vanuxesc.

[Senate, No. 115
J 11
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The specimens designated by Mr. Vanuxem the ^^ Retort fiicoid,^^ are

clearly parts of the spiral forms already described, but growing irregular-

ly so as to give a greater expansion on one side ; or from pressure on the

opposite side, that part of the frond has been contracted or crushed.

The annexed figure from the Report of Mr. Vanuxem, when compared

with those on Plate 2, will show the same or a similar mode of growth.

Fig. 4.
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SPIROPHYTON CRASSUM ( n. s.).

PLATE II. FIG. 4.

Frond spiral; disc abruptly depressed towards the centre, and less

concave towards the outer margin. Substance of the frond ridged,

radiating from the centre in fasciculi which expand and curve

towards the outer margin, where the surface becomes more even :

margin distinctly defined.

This is a strong growing species, which attains a large size. In a

specimen about five inches in diameter, the margins of the volutions

are separated by a little more than half an inch of intercalated

stony matter, while the convexity of the volution is nearly an inch.

The species occurs in greenish gray shaly sandstone below the Carboni-

ferous conglomerate at Cuyahoga falls, Ohio.

I have a very similar species from the Chemung group of New-York,

which differs in having the ridges or fasciculi more sharply defined upon

the upper surface of the frond, which is nearly flat till within an inch of

the centre, where it is suddenly depressed. The specimen is imperfect, but

the single- disc before me has been, when entire, at least eight inches in

diameter.

The preceding forms are illustrations of a natural and very pecu-

liar group among the numerous forms of marine vegetation, which

abound in some of the Upper Palaeozoic rocks of New-York and the

adjoining States. Their interest consists, not more in indicating a

peculiar group, than in the fact that, so far as at present known,

they characterize formations of a certain age, beginning with the

base of the Upper Helderberg group, and marking those strata which

we have regarded as of unequivocal devonian age. In this respect,

their occurrence may be found of advantage elsewhere, as indicating

strata of similar age.

In other regions, however, where the line between Devonian and

Carboniferous is not so well defined as in New-York and to the

westward, these forms may be found to have a greater vertical range;

and I have not at present evidence for asserting that they do not

occur in the Lower Carboniferous shales of Pennsylvania.

The object of this short notice will have been accomplished, if it

induce observation upon the mode of growth, nature, and geological

range of those peculiar forms.
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8. OBSERVRTMS UPON THE GENERA UPHANTHNIA AND

DICTYOPHYTON

;

WITH NOTICES OF SOME SPECIES FROM THE CHEMUNO GROUP OF NEW-YORK, AND THE

WAVERLY SANDSTONE OF OHIO.

The remarkable fossils which have been illustrated and described

under the names "Hydnoceras" and " Uphantjenia", would not,

from the illustrations given, be supposed to possess very intimate

relations; but an examination of several forms, which are clearly

referable to the same natural group with the former, has led me to

suspect that the Uphantjenia may be included among them.

We cannot suppose that bodies like the Uphant^nia of Van-

uxEM are animal remains ; and the Hydnoceras of Conrad, and

allied forms, show no shell or crust or other indication of animal

origin. We infer, therefore, from numerous observations, that they

may belong to some peculiar marine vegetation.

These remains are usually casts in sandstone, though sometimes

preserving the exterior markings ; whije in many instances they

consist of impressions of the exterior preserved in the rock, and

though occurring in the same beds with land-plants, never preserve

the carbonaceous coating common to the latter. From this fact, and

from other circumstances, we are led to infer that they belong to

the marine vegetation, and that they are Alg^e of a peculiar form

and mode of growth.*

The original specimen described by Mr. Conrad in the Journal

of the Academy of Natural Sciences,! is an inverted -subconical,

nodiferous body, with reticulate surface-marking, produced by slen-

der, radiating and concentric striae.

The specimen is from sandstone, in Steuben county ; and several others

have been obtained from the same region, none of them more complete than

the one first described. I have also seen, in the Museum of the Academy of

Natural Sciences of Philadelphia, a fragment four inches or more in dia-

meter, the section having a subquadrate form.t

The original specimen from which the Genus Uphant^nia was described

is a flabellate frond, representing nearly a quarter of a circle, but imper-

• In some specimens from Ohio, which occur among fragments of land-plants, there

is sometimes an adhering film of minute fragments of carbonaceous matter; but I

regard these as having been derived from broken and drifted laud-plants.

t Vol. viii, p. 567 - 8, 1842.

X The form and dimensions are given from recollection after many years.
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feet in some of its parts. The specimen gives no indication of having grown

in any other form than a circular, slightly concave disc. The centre, point of

attachment, or stem, is unknown. It is an impression in the stone, consist-

ing of radiating and concentric bands. The rays, near their origin, are less

than a line in width, and, at the distance of six inches, are a little more than

a quarter of an inch in width ; some of them gradually narrowing towards

their outer extremity. They are not striated or marked in any manner, the

edges of the impressions being slightly raised. The concentric bands are

simple and continuous, not striated or otherwise marked, and are slightly

raised at the margins. Those near the origin of the rays are less than a line

in width, and each successive one becomes a little wider ; so that the outer

ones have about the same width as the rays in their widest part. The rays

are not equidistant, and some of them show a slight curvature throughout

nearly their entire extent. In the portion of the disc preserved there are

nine rays and the marks of twenty concentric bands, and there were pro-

bably two or three more between the inner one and the centre. The inter-

spaces between these parallel bands and the rays are sharply quadrangular,

being of the same width or wider than the bands near the centre, becoming

proportionally less until near the margin, when they are not more than half

the width of the parallel bands. In the lateral direction, the spaces increase

rapidly on receding from the centre.

This specimen has an unusual and very artificial appearance. The regular

flat bands essentially parallel with each other, with similar radiating bands,

mark the limits of the organic substance; while there are regular interspaces

where there is no organic marking, showing the want of continuity in the

investing substance. All this renders it difficult to give any plausible ex-

planation of its mode of growth. It is possible that the apparently parallel

bands are a continuous spiral band ; but there is no evidence of this in the

fragment, nor can it be positively asserted that the entire form was circular:

it may have been broadly flabelliform, with a stem or footstalk.

The most remarkable feature is the want of continuity in the frond, since

both the radiating and parallel bands are distinctly limited, showing no

evidence whatever of any organic substance or marking in the intervals.

In this respect, all the other forms which I have seen, and with which this

may be regarded as allied, differ in a conspicuous manner. In the specimen

fig. 2, Plate iv, we have a cast of the interior of a funnel-shaped frond,

which is sharply striated both radiatingly and concentrically ; but there

are no interspaces which do not bear evidence of organic impressions.

In fig. 1, which I regard as the exterior of the same species, the substance

of the frond is everywhere continuous, and the stronger radii do not appear

to be so conspicuous on the exterior as upon the interior. In the surface-

markings of fig. 2 we have a close similarity with the surface of the origi-

nal of Hydnoceras, and the analogy is farther confirmed by intermediate

forms illustrated on Plates iv, v & V A.
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The accompanying figure from the Report of Mr. Yanuxem illustrates

the greater part of the only known specimen of IJPHANTiENiA, and pre-

sents every character of importance.

I ypHANT^NiA CHEMUNGENSis ( Vanuxem)

.

In the typical species of the genus, figured by Mr. Conrad, we have an

elongate subcorneal body with a reticulate surface and several rows of nodes,

which are longitudinally angular, and connected by an angular ridge ex-

tending between them.

From analogy with the associated forms in the same strata, I consider

these bodies to have grown from the smaller extremity ; enlarging upwards,

and growing in cylindrical or obconical hollow stems, which may have

expanded above into flabellate fronds.
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The Genus Uphant^nia may be characterized as follows :

GENUS pPHANT^NIA ( Vanuxem).

Circular or flabellate fronds composed of ligulate radiating and

concentric bands, the reticulations being produced by the sub-

stance of the frond
J
and not caused by superficial striae.

The entire form is unknown.

The only species known is the Uphantcenia chemungensis of Yanuxem.

For the obconical or subcylindrical stems, with or without flabel-

late fronds, I propose the name Dictyophyton, from the cancellate

surface of all the known species.

GENUS DICTYOPHYTON ( n. g.).

Flabellate or infundibuliform fronds with reversed conical or cy-

lindrical hollow stems, marked externally by cross strise which

divide the surface into minute rectangular spaces.

In many species there are two sets of striae, a coarser and more

distinct set, with finer intermediate ones. Stems usually a little

spreading at their bases, sometimes contracting above, and then

spreading in flabellate or funnelshaped fronds.

Types : Dictyophyton neiuberryi, D. filitextile & D. redfieldi.

In some of the species, the surfaces of the stems are angular ; others are ~

nodose or annulated. The casts of the interior present a similar striated

surface with the exterior.* ft

DICTYOPHYTON NEWBERRYI ( n. s.).

plate IV. FIGS. 1, 2 & 3.

Stem subconical, apparently fibrous below, gradually enlarging above

and expanding into abroad spreading funnelshaped frond. Surface

marked by strong radiating and concentric strise, which divide

the surface into rectangular spaces, and between these are finer

sets of strise which cancellate the spaces between the coarser ones.

In several specimens before me, this species does not exceed a height of

four or five inches ; while the diameter of the frond, when fully extended,

would be nearly as great. Numerous stems and fragments of stems, pos-

sessing the same general features, indicate the existence of fronds several -^

times larger than the one figured.

• Notwithstanding the objectionable name Hydnoceras, I would not have proposed
to change it, but to restrict its application to such forms as the original, which would j)

include D. ( H.) tuberosum and D. ( H.) nodosum; while Dictyophyton might have
included the other forms. But at the request of Mr. Conrad, I have dropped the use of
the term Hydnoceras, and have extended the definition of Dictyophyton to include
those forms.

"

/ A

,

i
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I am indebted to Dr. J. S. Newberry for the cast, specimen figure 2,

which was collected in the vicinity of Cuyahoga falls, from whence I have

many years since (1841) obtained numerous fragments of the same.

The more perfect specimen which I have referred to this species, was col-

lected by Dr. C A. White, at Richfield, Ohio, in rocks of the same age.

The large stipe, fig. 3, Plate iv, is from the same beds as fig. 1 ; and

from its exterior markings, I infer that it is a larger individual of the same

species. The upper part of the stem is gradually expanded, and the broken

margin indicates its relation to the spreading frond above. The entire length

of the fragment is six inches, which, with the same proportions as the

smaller ones, would give the entire plant more than a foot in height.

This species is the most common form known to me at this time. Frag-

ments of the spreading frond are common at Cuyahoga falls, and stems and

fragments of stems are of frequent occurrence at Richfield, Ohio, from

whence it was first brought by Dr. G. M. Kellogg.

DICTYOPHYTON FILITEXTILE (n.s.).

PLATE IV. FIG. 5.

An impression of the hollow stem in sandstone presents a regularly

cancellated surface; the striae are sharp linear, and in three de-

grees of strength, every fourth one being more deeply impressed

or stronger than the others, while the central intermediate one is

stronger than the adjacent two. In the longitudinal direction there

is a slight angularity, or greater prominence, at regular intervals

of every eighth stria.

The figure is drawn from a cast in the natural mould. In the same piece

of stone is a second fragment of a character similar to the one illustrated.

The stem appears to have been more uniformly cylindrical, and the striae

are sharper than in the stems of D. newberryi. The substance of the stem

was apparently very delicate, and nothing is known of the upper portion of

the frond.

Geological formation and locality. In the Chemung group of Steuben

county, N.Y.

DICTYOPHYTON REDFIELDI (n.s.).

PLATE V, FIG. 1 ; PLATE V A, FIG. 1 ; AND PLATE IV, FIG. 6,

The large hollow stem has a spreading base, and is gradually con-

tracted to a little above the middle of its length, where it is more

expanded into a broad somewhat funnelshaped frond, the full

extent of which is not known. Surface cancellated by fine, almost

even, threadlike striae; while on one side there appears to have

been, at regular intervals, stronger transverse striae with finer in-

termediate ones, but no indications of stronger longitudinal striae.
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This species is large and of strong growth, but its full dimensions are

not known. The specimen figured is apparently nearly entire at the base,

and we see the whole extent of the stem. It has been thrown down on one

side, and the side which was below is nearly continuous with the stem,

expanding only at the sides. On the upper lateral portions the frond is

abruptly expanded from the stem ; while the central upper line shows the

frond to be longitudinally slit open either naturally or artificially, and the

margins recede from the central line as shown in the figure 1, Plate v. The

expanded frond is again folded inward, one side overlapping the other, and

its continuation above is broken off. The slit has the appearance of having

been natural, the margins being neatly defined. If this were true, the form

of the frond may have been broadly palmate-funnelform below ; and it may

have extended in a broad ligulate expansion above, after the manner of

some of the modern Alg^.

Plate V, Fig. 1. The upper side of the specimen as imbcTdded in the stone, showing the divided

frond above the stem, and the infolding of the sides.

Plate V A, Fig. 1. The opposite side of the same specimen; the top of the frond broken off.

This species is distinguished from the others in the fragments of stems,

by the nearly uniform striae ; and from the larger stems of D. newberryiy

by the absence of the stronger radiating and concentric striae, and by a

greater expansion at the base of the stem ; while the upper part of the frond

is equally distinguishable by the character and size of the striae.

The specimen figured was collected near Harrisville, Medina county,

Ohio, from gray shaly sandstone, by the late W. C. Redfield, and first

placed in my hands in 1849. It was subsequently returned to his collection,

and has again been kindly loaned to me by 0. B. Redfield, esq. of Albany.

In the mean time, I have obtained, through Dr, Gr. M. Kellogg, and from
the collections of Dr. C. A. White, fragments of stems and fronds, of the

same species, from Richfield, Ohio; but these add very little information

to that already derived from the original specimen.

Plate IV, Fig. 5, is a fragment of a stem of the same species, associated with D. newherryi
at Richfield, Ohio.

DICTYOPHYTON CONRADI ( n. s.).

PLATE V, FIG. 2; AND PLATE V A, FIG. 2.

\

Body reversed pyramidal, oblique or slightly curving, and expanding
from the smaller extremity (base); regularl}^ octangular, with the

intervening spaces flattened or slightly concave. Surface cancel-

lated by fine threadlike striee, with a stronger depressed tjoncen-

tric line at every ten or twelve of the fine strias, and the angles
are marked by a more distinct longitudinal groove, as also the
centre of the flattened spaces. At the larger extremity on the

exterior curve,, the surface has the appearance of becoming no-

dose. Longer and shorter diameters about as two to three.

The figures are two-thirds the natural size ; one a lateral view, and the
other a view upon the longer side or outer curve.

I am indebted to Hon. Samuel Ewinq, of Randolph, Cattaraugus
county, for this beautiful species.

[Senate, No. 115.] 12
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DICTYOPHYTON RUDE ( n. s.).

PLATE V. FIG. 3.

A STRONG flattened stem (not unlike fig. 3 of Plate iv), with coarse

elevated cancellating ridges and intermediate longitudinal and

transverse fine strise.

The fragment is compressed, having a length of five inches with a dia-

meter of two and a half inches. In the evenness of the finer intermediate

striae, and the greater strength of the coarser ones, it difi"ers from the stems

referred to D. neioberryi.

The figure represents a small portion of the surface.

Formation and locality. In the Chemung group, at Little-Genesee, Al-

legany county, N.Y.

DICTYOPHYTON FENESTRATUM ( n. s.).

PLATE III. FIG. 4.

For description, see the Explanation of the Plate.

DICTYOPHYTON ANNULATUM ( n. s.).

PLATE III. FIG. 3.

Cylindrical annulated stems, without nodes, and having a finely

reticulated surface.

A fragment about two inches in length, with a similar one by the side of

it, are all that have been seen of this species. It has surface-markings not

unlike the preceding species, but not so regularly alternating in size, while

the annulated stem is distinctive. This form is intermediate to the nodose

and smooth-stemmed species.

DICTYOPHYTON TUBEROSUM.
PLAE III. FIG. 1.

Hydnoceras tuberosum : Conrad, Jour. Ac. Nat. Sciences, VoLviii, p. 267, & pL 16, f. 1.

Stem hollow, obconical, rapidly expanding above. Entire surface

reticulate by longitudinal and transverse strise, and marked by
several series of longitudinal subangular nodes, which are con-

tinue*d across the intermediate space by a sharp slightly elevated

ridge.

The original specimen, which is imperfect, has a length of a little more
than five inches, showing five ranges of nodes ; while another imperfect

specimen has a length of seven inches, with the same number of ranges of

nodes. A fragment of a larger individual, with three ranges of nodes, has

a length of five inches, with six or seven nodes in each range.

Geological formation and locality. In the sandstone of the Chemung
group at Howard and Addison, Steuben county.
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DICTYOPHYTON NODOSUM ( n. s.).

PLATE III. FIG. 2.

A FRAGMENT two and a half inches in length, being an impression

in shaly sandstone, preserves the marks of two longitudinal ranges

of rounded nodes, there being six nodes in each longitudinal row

in the length indicated.

This species differs from the precediDg, in having the longitudinal rows

of nodes more nearly parallel, smaller and more clearly arranged in rows,

while they are not angular. The surface is finely reticulated by longitudinal

and transverse strise.

Geological formation and locality. In the shaly sandstones of the Che-

mung group in Cattaraugus county.

In the illustrations, I believe I have shown that we have several very

distinct species of this group of fossils ; and from the localities cited, it

will be observed that they have a comparatively wide geographical range,

especially when it is considered that they occur in a sedimentary formation

which varies in condition and consistence at moderate intervals. Although,

with one exception, the New-York and Ohio forms are all specifically dis-

tinct, they are closely allied as a group. Knowing only these nodiferous

subangular stems? I cannot insist that they are identical in mode of growth

with such forms as Dictyophyton newherryi and D. redfieldi, for we have

yet nothing to prove the character of the upper part of the frond in these

species.

The generic term Uphant^nia must for the present be restricted to the

original specimen, no other congeneric form having been obtained.

In all the collections made in the State of New-York from the Hamilton

group, no fragment resembling the Dictyophyton has come under my
notice. Within New-York, these fossils are restricted to the Chemung
group ; and their occurrence in Ohio, in rocks below the Conglomerate, has

always been regarded by me as strong evidence of the equivalency of the

formations. The paucity of species of fossils in the Ohio rocks identical with

those of New-York has lately furnished an argument against the equivalency

of age of these formations ; with what force, I leave to geologists to decide.

The same doctrines, carried out in their application to other formations,

would decide all the sedimentary groups of the Mississippi valley to be

distinct from those of New-York. The requirement of specific identity

among marine fossils to determine geological equivalency can never be ful-

filled when sedimentary formations are studied over wide geographical areas.
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9. THE FLORA OF THE DEVONIAN PERIOD.

It is only within a comparatively recent period, that we have

learned to look for a distinct and well-marked Flora in the Devo-

nian rocks of this country; or, in other words, in the rocks of the

Hamilton, Portage and Chemung groups, with their subordinate

beds. During the Geological Survey of New-York, when for the

first time the sequence of the formations was determined, it was

likewise ascertained that remains of land-plants characterized

certain of these formations. The greater part of them, it is true,

were fragmentary, and those which were in more perfect con-

dition were recognized as of known Carboniferous genera. At

that time so little was known of any flora older than that of the

Carboniferous period, that reasonable doubts were entertained

whether these plant-bearing beds, with Ferns and Stigmaria, par-

ticularly of the Chemung group, were not of true Carboniferous

age. Nor has this idea been entirely banished by a more complete

knowledge of the Fauna of the period, which continued investiga-

tions have made known.

While the limits between the Carboniferous and Devonian for-

mations have been very clearly made out along the borders of

New-York and Pennsylvania, both by the physical features and

carefully studied limits of formations, as well as by the fauna,

there has arisen a question as to the relative age of certain beds

in Ohio and other Western States. Although the study of the

Flora of the Pre-carboniferous rocks of Canada, New-Brunswick,

Maine, New-York, and to some extent Ohio, offers a very satis-

factory solution of the problem, we are deprived of this means of

identification in more western localities. Whatever may be the

final determination as to the age of the strata underl3^ing the

Coal conglomerate of Central and Southern Ohio, and those of

Michigan, Indiana, Illinois and Iowa, which directly underlie the

well-marked Carboniferous limestone, the investigation is likely

to receive little aid from the Flora. Few or no land-plants occur

over the greater part of this area, so far as at present known
;

while the Fauna is much more abundant than that of the Chemung
rocks of New-York.
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In following tbeg>e strata in a southwesterly direction, the num-

ber of Brachiopoda has largely increased over those known in

New-York, and other fossils, unknown in New-York, have rp-

peared
;
while some of the fossils most abundant here have ceased

altogether, or become rare in those distant localities. In Michigan,

on the contrary, the fauna above the Hamilton group, though

consisting almost entirely of species distinct from those in New-

York, has, so far as I know it, a more littoral character than that

of Southern Ohio, Indiana, Illinois or Iowa. Some portion of the

Michigan formations, between the Hamilton group and the Car-

boniferous limestone, should furnish us with land-plants for com-

parison with those of the Devonian rocks farther east ; since we

know that the Portage group, in its lower members, is well marked

in that region.

Many years since, some of these Devonian plants were published

in the New-York Geological Reports, and, at a later period, in

the Geological Report of Pennsylvania : the investigations in the

Geological Survey of Canada have brought to light other species
;

and, still more recently, Maine and New-Brunswick have contri-

buted to swell the list.

In tracing the course of the sediments, I have heretofore directed

attention to the evidences of the northeastern sources of the

materials ;* the probable greater extent of dry land in that di-

rection during the period of the Hamilton, Portage and Chemung
groups

;
and consequently the probable greater development of

the Flora in that part of the country. This was inferred from the

fact that the larger proportion of the species found in New-York

were fragmentary, and apparently drifted specimens.

In the study of the higher New-York groups, I have found,

accompanied by a gradual change in the sediments and in the

fauna, a gradual diminution in the number of species and of indi-

viduals of land-plants, as the investigations extended in a westerly

and southwesterly direction, until, on the southwestern confines of

the State, almost no specimens have been obtained. In the eastern

portions of the State, the upper beds of the Hamilton group are

everywhere charged with remains of land-plants ; but in the

western part of the State, their occurrence in this group is ex-

tremely rare. It is true that the species marking the Marcellus

shale continue, in a deposit of uniform character, as far as Lake

* See Introduction to Vol. iii, Palaeontology of New-York.
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Erie; but this is not true in regard to the species of the higher

beds of the group.

The plants of the Genesee slate and Portage group, recognized

in the central part of the State, extend to Lake Erie, and again

appear in the same position at Kettle point on Lake Huron.

In the Chemung group, remains of plants everywhere occur in

the eastern portions of the State, becoming more rare in the

central part, and extremely rare in all the localities examined in

the southwestern counties. In the western localities, we everv-

where find the drifted or floated fragments, spread in thin laminse

over the layers of shaly sandstone, and the recognizable species

are fragmentary. This gradual diminution in the frequency of

these remains, and in the size of the fragments, leaves no room

to misapprehend the then existing conditions. Almost always

mingled in the same beds with marine organic remains, we infer

that tliay are often drifted specimens which have floated from the

place of their original growth.

This well-marked condition, over an extent of three hundred

miles, clearly foreshadows a limit to the extension of plant re-

mains ;
for under the same conditions, they cannot continue in-

definitely to the westward. .

In the general term Devonian, we have recognized in New-York

at least four distinct epochs : the first consisting of the Cauda-

galli and Schoharie grits, and the Upper Helderberg limestones;

the second, the Marcellus shale and Hamilton group ; the third,

the Portage group
;
and the fourth, the Chemung group. In the

far eastern localities, these subdivisions have not yet been ob-

served ; a fact which might be inferred from the similarity of the

material in the easterly extension of the three higher groups of

the New-York sedimentary formations.

Although the conditions described are unfavorable to a strict

determination of geological limitations of species, I believe we

may still recognize three epochs in the Flora. Certain species are

confined to the Hamilton group ; while the Genesee slate and

Portage group give another series, and the Chemung group a

third. It is probable that when the limits shall be properly de-

termined, no more than one or two species will be found to range

beyond the single epoch.

With the exception of the partial and obscure formation of the

Cauda-galli grit, the lower members of the Devonian system in

New-York, and to the westward, are for the most part marine

calcareous accumulations, characterized by certain fossils of ma-
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rine origin. On the northeast, however, the system begins with

shore-derived sedimentary deposits ; and these sediments contain

remains of land-plants, even to the base, and it may be uncertain

whether some of these do not occur in strata of the subjacent

Upper Silurian rocks.

Owing to this great accumulation of land-derived materials in

the northeasterly extension of the lower part of the system, while

the same epoch was mainly filled by marine deposits farther to the

west, we have there the advent of the Devonian marked by its

flora, while it is only in the second epoch of its duration that the

Devonian of New-York is characterized by the presence of land-

plants. It therefore happens that the plants of the New-York De-

vonian are of the middle and upper divisions of the system, the

only evidence of the sedimentary deposits of the first epoch being

found in the Cauda-galli grit (a fine gritty shale); and it is

probably here, if at all, that we shall find evidences of the older

Devonian flora.

Farther to the west we have, both in the fauna and flora, some

evidence of another epoch which may bring up the series to the

Carboniferous period ; but at the present time, w^e have not the

means of speaking with definiteness on this point. Moreover these

differences may be due to local causes within the limits of the

region investigated ; and in the present state of our knowledge,

it would be unsafe to draw a conclusion, till farther investigations,

now in progress, shall have been completed.

In like manner the Carboniferous period of the northeastern and

middle portions is ushered in by a great accumulation of land-

derived materials charged with the remains of the luxuriant flora

of the period ; while in the western extension of the system we
find the period beginning with great accumulations of marine

deposits, mostly calcareous, and everywhere marked by the pre-

sence of marine fossils.

In the distribution of sedimentary materials, the Devonian

System presents conditions parallel and similar to the great se-

dimentary system of the Coal measures. It has its greatest de-

velopment in thickness at the Northeast, gradually diminishing

in a southwesterly direction, until it is reduced to a few feet of

shale. In like manner, its most abundant flora has been found in

the Northeast, where the accumulations of the system are far

greater than in any part of the country west of the Appalachians.

The same conditions have existed, and the same changes have

taken place, from the commencement of the great sedimentary
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accumulation of the Coal measures. The series of fifteen or eigh-

teen thousand feet in thickness on the northeast gradually dimi-

nishes, till in Pennsylvania it is not more than one-fourth or one-

third as great ; and in the Mississippi valley it has not as many

hundreds, as in Nova-Scotia it has thousands, of feet.

Still farther to the west and southwest it has lost its sedimen-

tary character, giving place to calcareous shales, marls and lime-

stones ; and the magnificent flora, which marked every stage of

its accumulation in the eastern and central regions, has entirely

disappeared. It is here no longer the great period of vegetation
;

and its identification over hundreds, and even thousands of miles,

is dependent upon the remains of a few marine animals. Fortu-

nately we have a few otherwise insignificant marine beds in the

midst of the sedimentary deposits of the Coal measures in Ohio

and Virginia
;
and but for the continuance of the fossils of these

beds in the increasing calcareous accumulations in the far west

and southwest, we should there have no means of determining the

age and extension of this, elsewhere the greatest sedimentary and

plant-bearing formation in the geological history of the globe.

In the same manner, the land-derived materials of the Devonian

period gradually diminish in a southwesterly direction, and finally

give place to other accumulations, ceasing to be marked by the

characteristic flora; while the littoral fauna gradually gives out,

or is replaced by another adapted to the changed conditions.

Somewhere in this wide extent, we shall probably find that the

gaps, which elsewhere exist between the Devonian and Carboni-

ferous strata, are filled by beds of passage, or those beds which,

completing the series, leave no strong lines of demarcation be-

tween groups or systems.

The foregoing observations have been suggested by the" perusal of the

very important paper of Professor Dawson on the Flora of the Devonian

Period. Having never proposed to make a special study of the fossil plants,

I have collected those which came in my way ; intending at the proper time

to submit them to some person engaged in these investigations, who, with

more extensive collections for comparison, could bring out more satisfactory

results, than could possibly be done with the slender materials furnished

by the rocks of New-York.

The previous investigations of Professor Dawson in the Northeastern

Devonian Flora made it very desirable to place in his hands the material

derived from the rocks of New-York, in order that unity might be given

to the entire subject ; and I had no difficulty in obtaining the consent of

the Regents of the University to such a disposition of the collections.
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In a previons paper, published some time since in the Quarterly Journal

of the Geological Society, Professor Dawson has described the Devonian

plants of Gaspe ; and more recently he has published, in the Canadian

Naturalist, descriptions of other species from Maine and New-Brunswick.

In the paper, of which the title is given at the beginning of this notice, the

New-York species are described, with new species from New-Brunswick,

and a resun:e of the known species of Devonian plants from Gaspe, New-

Brunswick, Maine, New-York and Pennsylvania. More recently, Professor

Dawson has prepared for publication a supplementary paper relating to

the further discoveries in New-Brunswick ; by which the number of known

species is considerably increased, making the entire known Devonian flora

of Northeastern America the number of eighty-two species. When it is

considered that so few years have elapsed since we could speak of Devonian

plants as distinct from those of the Coal measures, or of a Devonian Flora,

it is certainly no unimportant advance to be able to count a flora of this

number of authentic species, belonging to more than thirty distinct genera.

In no way can I so well do justice to the subject, or to the labors of

Prof. Dawson, as by giving the introductory part of his paper complete.

On the Flora of the Devonian Period in Northeastern America.

BY J. W. DAWSON, LL.D., F.G.S.,

Principal of M'Gill College, Montreal.*

The existence of several species of land-plants in the Devonian

rocks of New-York and Pennsylvania was ascertained many years

ago by the Geological Surveys of those States, and several of

those plants have been described and figured in their Reports.f

In Canada, Sir W.E.Logan had ascertained, as early as 1843,

the presence of an abundant, though apparently monotonous and

simple, flora in the Devonian strata of Gaspe
; but it was not

until 1859, that these plants were described by the author in the

' Proceedings ' of this Society. J More recently, Messrs. Matthew
and Hartt, two young geologists of St.John, New-Brunswick,

have found a rich and interesting flora in the semi-metamorphic

beds in the vicinity of that city, in which a few fossil plants had

previously been observed by Dr. Gesner, Dr. Robb, and Mr. Ben-

nett of St.John
; but they had not been figured or described.

These plants, however, I described in the 'Canadian Naturalist,
'||

together with some additional species of the same age, found at

* Quarterly Journal of the Greological Society, Yol. xviii, p. 296.

t Hall and Vanuxem, Reports on the Geology of New-York ; Rogees, Report on

Pennsylvania.

X Quart. Journ. Geol. Society, Vol. xv, p. 477.
i|
Vol. vii, May 1861.

[Senate, No. 115.] 13
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Perry in the State of Maine, and preserved in the collection of

the Natural History Society of Portland. The whole of the plants

thus described I summed up in the paper last mentioned as con-

sisting of 21 species, belonging to 16 genera, exclusive ot genera

like Sternbergia and Lepidostrobus, which represent parts of

plants only.

In the past summer I visited St.John, and, in company with

Messrs. Matthkw and Hartt, explored the localities of the plants

previously discovered, and examined the large collections which

had been formed by those gentlemen since the publication of my
previous paper. The material thus obtained proving unexpectedly

copious and interesting, I was desirous of having opportunities

of fuller comparison with the Devonian Flora of New-York State
;

and, on application to Prof. Hall, that gentleman, with consent

of the Regents of the University of New-York, kindly placed in

my hands the whole of his collections, embracing many new and

remarkable forms. Professor C. H. Hitchcock, State Geologist of

Maine, had in the mean time further explored the deposits at

Perry, and has communicated to me three new species discovered

by him. The whole of these collections, amounting in the whole

to more than sixty species, constitute an addition to the Devonian

Flora equal in importance to all the plants previously obtained

from rocks of this age, and establish for some of the species a

very extensive distribution both geologically and geographically :

they allow, also, more satisfactory comparisons than were here-

tofore practicable to be instituted between the Devonian Flora

and that of the Carboniferous period.

I shall first shortly notice the geological character of the lo-

calities, with lists of the fossils found in each, and shall then

proceed to describe the new species.

Notices of the Localities of the Devonian Plants.

1. State of New-York. The geology of this State has been so fully illu-

strated by Professor Hall and his colleagues, and the parallelism of its

formations with those of Europe has been so extensively made known by

Murchison and others, that it is only necessary for me to state that the

fossils entrusted to me by Prof. Hall range from the Marcellus shale to

the Catskill group inclusive, and thus belong to the Middle and Upper

Devonian of British geologists. The plants are distributed in the sub-

divisions of these groups as follows :
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UPPER DEVONIAN.

Catskill Group*

Aporoxylon.
Sigillaria simplicitas, Vanuxem.
Lepidodendron gaspianum, Dawson.-
Psilophyton princeps, Dawsoii'

Cyclopteris jacksoni, Dawson.
Rhachiopteris punctata, sp. nov.

cyclopteroides, s. n.

Chemung Group.

Sigillaria vanuxemi, Gceppert.

Syiingodendron gracile, s. n.

Stigmaria exigua, s. n.

Lepidodendron chemiingense, Hall.
corrugatum, Dawson.

Lycopodites vanuxemi, s.n.

Cyclopteris halliana, Gczppert.
Psilophyton princeps, Dawson.
Acantho[)hyton spinosum, s. n.

Rhachiopteris striata, s.n.

MIDDLE DEVONIAN.

Hamilton Group.

Syringoxylon rairabile, s. n.

Dadoxylon hallii, s.n.

A{)oroxylon.
Sigillaria.

Didymophyllum reniforme, s. n.

Calamites transitionis(?), Gceppert.—— inornatus, s.n.

Lepidodendron gaspianunij Dawson.
corrugatum, Dawson.

Psilophj'^ton princeps, Dawson.
Cordaites robbii(?;, Dawson.

, s. n.

angustifolia, Dawson.
Cyclopteris incerta, s. n.

Rhachiopteris striata, s. n.

tenuistriata, s. n.

pinnata, s. n.

2. Maine. The only locality in this State that has hitherto afforded

fossil plants is Perry, near Eastport, in the eastern part of the State. The

plant-bearing rocks are grey sandstones, resembling those of Gaspe, and

associated with red conglomerate and trappean or tufaceous rocks, which,

according to the recent observations of Professor C. H. Hitchcock,! rest

unconformabl}'^ on shales or slates holding Upper Silurian fossils. t I have

little doubt that these beds at Perry are a continuation of part of the series

observed at St.John, New-Brunswick ; and it is probable that they are

Upper Devonian. The following species occur at this place :

Lepidodendron gaspianum, Dawson.
Lepidostrobus richardsonii. Dawson.

globosus. Dawson.
Psilophyton princei)s. Dawson.
Leptophloeum rhombicum, s. n.

Megaphyton?
Aporoxylon?
Cyclopteris jacksoni, Dawson.

browuii, s. n.

Sphenopteris hitchcockiaua, s. n.

3. Canada. Devonian beds holding fossil plants occur in Eastern Canada,

in Gaspe, and in Western Canada at Kettle point on Lake Huron. At the

former place there is an extensive series of sandstones and shales, regarded

by Sir W. E. Logan as representing the whole of the Devonian series, and

containing plants throughout, but more abundant in its central portion. II

* See explanatory note, p. 107.

t Report on the Geological Survey of Maine, now in the press.

X See also notices by Dr. Jackson and Prof. Rogers in the ' Proceedings of the
Boston Society of Natural History.'

II
Reports of the Geological Survey of Canada : Paper on the Devonian Plants of

Gaspe, Quart. Journ. Geol. Society, Vol. xv.
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At the latter, a few plants have been found in shales of Upper Devonian

age. The plants found at Gaspe were described in my former paper, and are,

Prototaxites logani, Dawson.
Lepidodendron gaspianum, Dawson.
Psilophyton princeps, Dawson.

Psilophyton robustius, Dawson.
Selaginites formosus, Dawson.
Cordaites angustil'olia, Dawson.

The plants from Kettle point, noticed with doubt in my former paper, I

may now refer to the following species :

Sagenaria veltheimiana, Gceppert.
j

Calamites inomatus, s. n.

4. New-Brunswick. The rocks in the vicinity of the city of St.John,

constituting a part of the coast metamorphic series of New-Brunswick,

have been described in the official reports of Dr. Gesner and Dr. Robb ;*

and additional facts respecting their stratigraphical relations, ascertained

by Mr. Matthew, were stated in my paper in the ' Canadian Naturalist

'

already referred to. The new interest attached to these beds, in consequence

of the discovery of their copious fossil flora, induced me to re-examine all

the sections, in company with Mr. Matthew, during my late visit j and
that gentleman has recently extended the limits of our observations east-

ward in the direction of Mispec. The results of these observations I shall

state in some detail, as the precise age of the St.John series has not until

now been determined.

The oldest rocks seen in the vicinity of St.John are the so-called syenites

and altered slates in the ridges between the city and the Kennebeckasis

river. These rocks are in great part gneissose, and are no doubt altered

sednnents. They are usually of greenish colors ; and in places they contain

bands of dark slate and reddish felsite, as well as of grey quartzite. In

their upper part they alternate with white and graphitic crystalline lime-

stone, which overlies them in thick beds at M'Clakeney's and Drury's Coves

on the Kennebeckasis, and again on the St.John side of an anticlinal formed

by the syenitic or gneissose rocks at the suburb of Portland. These lime-

stones are also well seen in a railway cutting five miles to the eastward of

St.John, t and at Lily lake. Near the Kennebeckasis they are unconformably

overlain by the Lower Carboniferous conglomerate, which is coarse and of

a red color, and contains numerous fragments of the limestone.

At Portland the crystalline limestone appears in a very thick bed, and

constitutes the ridge on which stands Fort House. Its colors are white and

grey, with dark graphitic laminae ; and it contains occasional bands of

olive-colored shale. It dips at a very high angle to the southeast. Three

beds of impure graphite appear in its upper portion : the highest is about

a foot in thickness, and rests on a sort of underclay ; the middle bed is

* Gesner's Second and Third Reports on the Geological Survey of New-Brunswick;

Robb, in Johnston's Report on the Agriculture of New-Brunswick.

t At this place the limestone is penetrated by a thick vein of graphic granite, hold-

ing black tourmaline; and at Drury's Cove, not far distant, it contains dykes of dark

colored trap.
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thinner, and less perfectly exposed. The lower bed, in which a shaft has

"been sunk, seems to be three or four feet in thickness : it is very earthy

and pyritous. The great bed of limestone is seen to rest on flinty slate and

syenitic gneiss ; beneath which, however, there appears a minor bed of

limestone. Above the great limestone are beds of a hard grey metamorphic

rock, apparently an indurated volcanic ash, associated with some sandstone

;

and this is succeeded by the great series of grey, olive, and black shales

and flags which underlie the city of St. John. These rocks are well exposed

on both sides of Courtney bay, in the city of St. John, and in Carlton.

Though somewhat contorted, they have a general dip to the southeast at

angles of 50° to 70"^. In some of the beds there are great numbers of Lin-

GUL^, which have not as yet been identified with any described species.

There are also trails of Worms, and scratches which may have been pro-

duced by the feet of Crustaceans or the fins of Fishes.

The comparative coarse shales above described are succeeded by a thick

band of black papyraceous shale, much contorted, and with a few thin

seams of calcareous matter arranged in the concretionary form known as

cone-in-cone. No fossils were found in them, but two thin seams of an-

thracitic coaly matter are stated to have been seen on their line of strike

eastward of Courtney bay.*

Overlying these beds is a group of very diff"erent character. It consists

of purplish-red and green grit and shale, with beds of red conglomerate

and red sandstone. Interstratified with these are massive beds of a greenish

rock, consisting of trappean and felspathic fragments, imbedded in a shining

reddish paste, or sometimes presenting the appearance of a compact trap or.

amygdaloid. This rock usually presents an appearance of greater alteration

than the neighboring beds, and contains veins of epidote, quartz and calc-

spar. Its hard and massive character causes it to resist denudation, and to

project above the surface in irregular masses. It has usually been regarded

as a trap : I am disposed, however, to consider it as more probably a tu-

faceous or volcanic ash rock, except in a few places, where it is either an

amygdaloid trap, or a mass of fragments of such material too intimately

connected to be separated from each other. It is evidently a stratified

member of the series, though its beds are very unequal in hardness and

texture, and probably also in thickness. This portion of the series is well

exposed on the east side of Courtney bay, in the southern part of the city of

St.John, and in the direction of Carlton, where its tufaceous or trappean

members constitute prominent elevations. It seems also to be this member
of the series, which, turning to the south, constitutes Cape Meogenes.

Reposing on the rocks last described is the most interesting member of

the series, consisting of hard buflf and grey sandstones, with black and

dark grey shales. The sandstones contain numerous coniferous trunks ; and

the shales, which are sometimes highly graphitic, abound in delicate vege-

table remains, often in a very perfect state of preservation. These rocks

* Gesner's Second Report.
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appear on tlie ea.st side of Courtney bay, near Little river, at the extremity

of the point of land on which the city of St.John stands, and in the ledges

and cliffs on the shore westward of Carlton. In all these places they are

quite conformable with the underlying rocks, though the dip gradually

diminishes in ascending.

No rocks newer than the above are seen at Carlton, or in the city of St.

John ; but near Little river, a few beds of red shale and coarse sandstone

seem to indicate the commencement of a new member of the series, the

coast-section failing at this point. Mr. Matthew has, however, succeeded

in finding a continuation of the section further inland ; exhibitinjg first, in

ascending order, grey sandstone and grit, with dark shale holding fossil

plants, among which is Galamites transitionis. This may perhaps be regarded

as the top of the group last mentioned. Above it, and passing into it at

their base, are reddij^h sandstones, grits and conglomerate, alternating with

green, greenish grey and red shale. Resting on these is a thickbedded coarse

angular conglomerate, succeeded by evenly bedded shales, shaly sandstones

and grits of dark-red and purplish colors. These are the highest beds seen,

as beyond this place they are bent in a synclinal, and reappear with re-

versed dips.

Another most important observation of Mr. Matthew is that near

Bedhead the member of the St.John series last described is overlain un-

conformably by a conglomerate similar to that of the Kennebeekasis, and

probably the Lower Carboniferous conglomerate. It dips to the northwest,

or in the opposite direction from that of the underlying beds, at an angle

of 80°
; but Mr. Matthew regards the dip as due in part to false bedding.

The whole of the deposits above described maybe summed up as follows,

the thickness stated being from measurements and estimates made by Mr.

Matthew, and to be regarded as merely approximate* (See figs. 1 & 2).

CARBONIFEROUS SYSTEM.
Feet.

Coarse red conglomerate, with pebbles of the underlying rocks, and con-
stituting in this vicinity the base of the Carboniferous system.

DEVONIAN SYSTEM (OR PERHAPS IN PART UPPER SILURIAN).

1. Dark-red and greenish shales; flaggy sandstones and grits; coarse an-
gular conglomerate 1850

2. Reddish conglomerate, with quartz pebbles; reddish, purple and grey
sandstones and grits; deep-red, grey and pale-green shales. A few
fossil plants " 2350

3. Blackish and grey hard shale and arenaceous shale; buff and grey
sandstone and flags. Many fossil Plants; Crustaceans and Spirorbis, 2000

* In my paper in the ' Canadian Naturalist,' I gave a sectional view of the general

arrangement, as observed on a line of section from the Kennebeekasis river to the

extremity of the peninsula on which St.John stands. The sections referred to in the

text represent the same series, as seen on the east side of Courtney bay, immediately

to the east of St.John, with the continuation ascertained by Mr. Matthew towards

the Mispec river.
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Feet.

4. Reddish conglomerate, with slaty paste and rounded pebbles; trappoan

or tufaceous rock; red, purplish and green sandstones and shales.

Thickness variable 1000

5. Black papyraceous shale, with layers of cone-in-cone concretions 400

6. Hard, generally coarse and miciceous grey shales and flags of various

shades of color, and with some reddish shale and tufaceous or trap-

pean matter at the bottom. Lixgul^, Burrows, and Tra'ls of ani-

mals ^000 feet or more.

7. White and grey crystalline limestone, with bands of shale and beds of

graphite GOO feet or more.

8. Gneissose and other metamorphic beds, with bands of quartz-rock and

slate. Thickness unknown.

The Devonian age of the upper members of this great series of beds I

regard as established by their fossils,* taken in connexion with the un-

conformable superposition of the Lower Carboniferous conglomerate. The

age of the lower members is less certain : they may either represent the

Middle and Lower Devonian, or may be in part of Silurian age. Their only

determinable fossil, the Lingula of the St.John shales, affords no decisive

solution of this question, and the evidence of mineral character is not to

be relied on in the case of beds so remote from those regions in which the

Devonian rocks of America have been most minutely studied.

In mineral character, Nos. 1 & 2 of the above sectional list might very

well represent the Old Red Sandstone, or Catskill group of the New-York

geologists. Nos. 3 & 4 might be regarded as the analogues of the Chemung

and Portage groups. No. 5 would represent the G-enesee slate ; No. 6, the

remainder of the Hamilton group ; No. 7, the Corniferous limestone ; and

No. 8 might be regarded as a metamorphosed equivalent of the Oriskany

and Schoharie sandstones. The entire want of the rich marine fauna of

these formations is, however, a serious objection to this parallelism. If, on

the other hand, we employ as our scale of comparison the development of

the Devonian system of Gaspe, Nos. 1 & 2 will correspond with the upper

member of the Gaspe series, and No. 3 with the rich plant-bearing beds of

the middle of that series ; but no mineral equivalent of the St.John shales

and limestones occurs at Gaspe, unless we seek for it in the Upper Silurian.

The rocks of the St.John group extend along the coast as far as. the

frontier of Maine ; and there can scarcely be any doubt that the plant-

bearing beds at Perry represent some portion of the St.John series, most

probably Nos. 2 & 3 of our sectional list. At Perry the plant-beds rest on

a trappean bed, which may be the equivalent of our No. 4, a member of

the series much more constant in its occurrence than would be anticipated

from its composition. According to Prof. Hitchcock, this last bed rests

* The scanty animal remains of the plant-beds No. 3 accord very well with the evi-

dence of the fosil plants : they are a small Trilobite, apparently a Phillipsia; three

other Crustaceans, one of which is probably a Stylonurus, another a Eukyptehus,

and the third a Decapod not apparently referable to any described genus. These Cru-

staceans are now in the hands of Mr. Salter ( See his paper on these fossils, read

before the Society, May 21, 1862). There is also a shell, apparently a Loxonema, and
a Spirorbis.
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at Perry unconformably on shales containing a Lingula which may "be

identical with that of St. John, and also other fossils of distinct Upper

Silurian forms. The analogy of Perry, therefore, as well as of Gaspe, would

point to an Upper Silurian age for the lower members of the St. John series,

though at St.John they appear to be conformable to the overlying beds.

On the other hand, the unconformability at Perry renders it possible that

the lower members of the St.John series may be wanting there ; and to

assio^n a Silurian date to the lower beds at St.John would imply the entire

absence of the copious and characteristic Lower Devonian marine fauna

observed at Gaspe and in Nova-Scotia, as well as in Maine, though not in

immediate connexion with the Perry beds ; while, if the whole series of

St.John be Devonian, the absence of this fauna would be accounted for by

the metamorphism of the lower beds.

In the present state of the evidence, it would be premature to decide

this question, which may be settled either by the discovery of portions of

the lower beds in a less altered state, or by tracing the St. John series into

connexion with the similar deposits in Maine. In the mean time, therefore,

we may be content to regard the upper members of the series as belonging

to the later part of the Devonian period, leaving the lower members to be

regarded as Lower Devonian or possibly Upper Silurian.

The fossiliferous portion of the St.John series presents the richest local

flora of the Devonian period ever discovered. It far excels, in number of

genera and species, the Lower Carboniferous flora as it exists in British

America, and is comparable with that of the Middle Coal measures ; from

which, however, it differs very remarkably in the relative development of

different genera, as well as in the species representing those genera.

It is only just to observe that the completeness of the following list is

due to the industrious labors of an association of young gentlemen of St.

John, who, under the guidance of Messrs. Matthew and Hartt, have

diligently explored every accessible spot within some distance of the city,

and have liberally placed their collections at my disposal for the purposes

of this paper.

Dadoxylon ouangondianum, Dawson.
Sigillaiia palpebra, s.n.

Stigmaria ticoides ( var.), Brongniart
Calamites transitioiiis, Gceppert.

• cannaeformis, Brongiuart.
Asterophyllites acicularis, s. n.

laiitblia, s. n.

scutigera, s. n.

longifolia, Brongniart.
—— parvula, Dawson.
Auuularia acurainata, s. n.

Sphcnophylliuii antiquum, Dawson,
Pianularia dispalans, s n.

Lepidodendron gaspianum, Dawson.
Lycupodites matthewi. Dawson.
Psilophyton elegans, s. n.
" glabrum, s. n.

Cordaites robbii, Dawson.
angustifolia, Dawson.

Cyclopteris jacksoni, Dawson^

Cyclopteris obtusa, Gappert.
varia, s. n.

valida, s. n.

Neuropteris serrulata, s. n.

polymorpha, s. n.

Sphetiopteris hceninghausi, Brongniart.
murginala. s. n.

harttii, s. n-

hitchcockiana, s.n.

Hymenophyllitcs gersdorfBi, Gcsppert.

obtusilobuS; Gceppert.

curtilobuS; s. n.

Pecopteris (Alethopteris) decurrens, S.n.

( ) ingens, s. n.

( ) ohscma.{'^), Lesquereux.
Trichomanites, s. n.

Cardiocarpura cornutura, s.n.

obliquum, s.n.

Trigonocarpum racemosum, s.n.
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Geological and Geographical Distribution of the Devonian Plants of Eastern America,

Names of Species.
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2. Dadoxylon ouaiigondianum
3. halli

*
*
»

5. Prototaxites logauif *

6. S»i<^illaria palpebra *

7. vauuxemii *
8. —^— siraplicitas *

*9. Syriugodeiidroii gracile ....

10. Stigmaria exigua *
11. ficoides * *

12, Didymophyllurn reiiiforrne .

.

*

13. Calamites trausitioiiis *
#

*
*14. caiiuseformis

15. iiioriiatus « *
16. Asterophyllites acicularis .

.

*
*
*
*
*
*

*
*

17. laiifolia

18. scutigrera

19. loiigUolia *

20. parvula
21. Aiiuularia acuminata
22. Spheiiophyllura antiquum...
23. Pinuularia dispalans
24. Lepidodeudrou gaspianum.

.

* * * #
*

'*

25. chemungeuse *

*
26. corrugalum
27. Sageuaria veltheimianaj. .

.

# *

28. Lepidostrobus richardsoni .

.

#
#29. globosus

30. Lycopodites matthewi *

31. vanuxemii
*.32. l*silophyton princeps

33. elegans
* * # * * *

*31. glabrum
35. Selaginiles ibrmosus * #
36. Leptophloeum rhombicum. .

.

*
37. Cordaites robbii *

*
*?

38. augustitblia * # * *
*39. Cordaites ?

40. Megaphvton ? *
41. Cyciopteris halliana * :::: :::.

42. jacksoni # *
*
*

. ...

43. obi usa
44. valida
45. varia

....

46. browuii
47. incerta *

48. Neuropteris serrulata *
*
*
*
*

49. polymorpha
50. Sphenopteris hoeninghausi .

.

51. marginata
52. harttii

53. hitchcockiana
54. Hymenophyllites curtilobus. *

*
*

*

*

55. obtusilobus
56. geisdorffii *

*57. Alethopteris decurrens
58. ingeus
59. obscura ? ?
60. Trichomanites
61. Rhachiopteris pinnata *
62. cyclopteroides

#63. punctata
64. striata *

*
*?

65. tenuistriata

66. Cardiocarpum cornutum *

*
67. obliquum
68. Trigonocarpum racemosum.
69. Acamhophyion spiuosum . .

.

*

t This species was not noticed in the descriptions, as no new facts relating to it had been obtained.

i I have marked this species as occurring in Peniisylvauia, beiiig of opinion that it is the same with
Lepidodendron primcevum of Rogeks.

[Senate, No. 115.] U
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Conclusion.

In the course of the preceding pages, I have endeavored to notice points

of geological and botanical interest as they occurred ; and it will now be

necessary only to mention a few leading results, as to the Devonian Flora,

which may be deduced from the observations above recorded.

1. In its general character the Devonian Flora resembles that of the

Carboniferous period, in the prevalence of Gymnosperms and Cryptogams ;

and, with few exceptions, the generic types of the two periods are the same.

Of thirty-two genera to which the species described in this paper belong,

only six can be regarded as peculiar to the Devonian period. Some genera

are, however, relatively much better represented in the Devonian than in

the Carboniferous deposits, and several Carboniferous genera are wanting

in the Devonian.

2. Some species, which appear early in the Devonian period, continue to

its close without entering the Carboniferous ; and the great majority of the

species, even of the Upper Devonian, do not reappear in the Carboniferous

period ; but a few species extend from the Upper Devonian into the Lower

Carboniferous, and thus establish a real passage from the earlier to the

later flora. The connexion thus established between the Upper Devonian

and the Lower Carboniferous is much less intimate than that which subsists

between the latter and the true Coal measures. Another way of stating this

is, that there is a constant gain in number of genera and species from the

Lower to the Upper Devonian, but that at the close of the Devonian many

species and some genera disappear. In the Lower Carboniferous the flora is

again poor, though retaining some of the Devonian species ; and it goes on

increasing up to the period of the Middle Coal measures, and this by the

addition of species quite distinct from those of the Devonian period.

3. A large part of the difference between the Devonian and Carboniferous

floras is probably related to different geographical conditions. The wide

swampy flats of the Coal period do not seem to have existed in the Devonian

era : the land was probably less extensive, and more of an upland charac-

ter. On the other hand, moreover, it is to be observed that, when in the

Middle Devonian we find beds similar to the underclays of the Coal mea-

sures, they are filled, not with Stigmaria, but with rhizomes of PsiLO-

PHYTON ; and it is only in the Upper Devonian that we find such stations

occupied, as in the Coal measures, by Sigillaria and Calamites.

4. Though the area to which this paper relates is probably equal to any

other in the world in the richness of its Devonian flora, still it is apparent

that the conditions were less favorable to the preservation than those of

the Coal period. The facts that so large a portion of the plants occur in

marine beds, and that so many stipes of Ferns occur in deposits that have

afforded no perfect fronds, show that our knowledge of the Devonain flora

is relatively far less complete than our knowledge of that of the Coal

formation.
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5. The Devonian flora was not of lower grade than that of the Coal

period. On the contrary, in the little that we know of it we find more points

of resemblance to the floras of the Mesozoic period, and of modern tropical

and austral islands, than in that of the true Coal formation. We may infer

from this, in connexion with the preceding general statement, that in the

progress of discovery, very large and interesting additions will be made to

our knowledge of this flora, and that we may possibly also learn something

of a land fauna contemporaneous with it.

6. The fades of the Devonian flora in America is very similar to that of

the same period in Europe, yet the number of identical species does not

seem to be so great as in the coal-fields of the two continents. This may be

connected with the difi'erent geographical conditions in these two periods
;

but the facts are not yet sufficiently numerous to prove this.

7. The above general conclusions are not materially diff"erent from those

arrived at by Gceppert, Unger and Bronn, from a consideration of the

Devonian Flora of Europe.

The preceding pages, to 104 inclusive, extracted from Professor

Dawson's paper, are followed by the descriptions and notices of

sixty-seven species of fossil plants. The summary of the whole, in

their geological and geographical distribution, is presented in the

accompanying table and " Conclusion," from the same article.

NOTE.

In a note to Prof. Dawson, published in the Canadian Naturalist, Yol. vii,

No. 5, I have already explained that, from personal explorations made in

the autumn of 1862, connected with facts before observed by myself and

others, I am satisfied that the beds in the eastern part of the State of New-

York, which have been referred to the Catskill group, are in reality, to a

great extent, of the Chemung group ; that the coarser character of materials

in the upper partof the Hamilton group has, in many localities, so simulated

the lithological character of the Chemung as to be mistaken for the latter
;

and I am now disposed to believe that some isolated localities of the upper

part of the Hamilton group have been referred to the Catskill group. These

erroneous references have arisen, as I have said, partly from the coarseness

of the upper part of the Hamilton group, and partly from the occurrence of

an extensive deposit of red shaly sandstone and shale at the base of the

Chemung group, with alternations of similar beds at intervals in that group.

At the same time the fossiliferous beds of the Chemung group are fewer,

and the number of their species is far less than in the central and western

part of the State. These conditions combined, have caused the Catskill

group to be carried downwards from one thousand to fifteen hundred feet

below beds which clearly belong to the Chemung group.
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The term " CatskiU group or Old Red Sandstone,''^ as applied in the

central and western part of the State to some red beds occurring as outliers

on the summits of the higher hills, and in a continuous formation beyond

the limits of New-York in Pennsylvania, is not at all applicable to any

bed in the CatskiU mountains below the elevation of the Mountain House.

It becomes, moreover, problematical whether anything more than the coarse

conglomerate of the upper part of the Catskills can be properly designated

CatskiU group.

The fossil plants, therefore, which were derived from places heretofore

regarded as authentic localities of the CatskiU group must all be referred

to the preceding formations of the Hamilton and Chemung groups. Even

the typical locality of Mount Upton must, I believe, give way before the

evidences now accumulating ; and the species of fossil plants will occupy

but two stages, unless we recognize those of the Genesee slate as an inter-

mediate group to the Hamilton and Chemung.

The arrangement of the list given by Professor Dawson would then be

modified much as follows :
*

UPPER DEVONIAN.

Chemung and Portge Groups.

Aporoxylon.
Lepidodendron chemungense, Hall.
L. corrugatum, Dawson.^
L. gaspianum, Dawson.
Sigillaria vanuxemi, Gceppert.

Syringodendron gracile, Dawson.
Stigmaria exigua, Dawson.

Lycopodites vanuxemi, Dawson.
Cyclopteris jacksoni, Dawson.
C halliana, Gceppert.

Psilophyton prii'ceps, Dawson.
Rhachiopteris, Dawson.
R. striata, Dawson.
R. punctata[?], Dawson,

MIDDLE DEVONIAN.

Hamilton Group.

Syringoxylon mirabile, Dawson.
Dadoxylon hallii, Dawson.
Aporoxylon.
Sigillaria simplicitas, Vanuxem.
Sigillaria.

Didymophyllum reniforme, Dawson.
Calamites transitionis(?), Gceppert.

C. inornatusj, Dawson.
Lepidodendron gaspianum, Dawson.

Psilophyton princeps, Dawson.
Cordaites robbi(?), Dawson.
Cordaites ( s.n.).

C. angustifolia. Dawson.
Cyclopteris incerta, Dawson.
Rhachiopteris tenuistriata, Dawson.
R. pinnata, Dawson.
R. punctata(?), Dawson.
Acanthophyton spinosum, Dawson.

• Prof. Dawson has added to his paper a note making corrections which correspond

essentially with those introduced in the table.

t This and Rhachiopteris striata, cited as from the Hamilton group of Akron, Ohio,

have been thus cited through some mistake. The beds at Akron are of the age of the

Chemung of New-York, or the Waverly sandrtone of Ohio, I have accordingly placed

them in their proper position.

X This species should more properly be placed in the Genesee slate and Portage

group. The same species occurs on the Genesee river, in the black shales alternating

with green shales at the base of the Portage group; and also on the shore of Lake

Erie at Eighteen-mile creek, and between that place and Sturgeon point, in the black

and dark greenish shales of the Portage group, which correspond with those of Kettle

point oa Lake Huron.
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The following list of New-York species, with references to the plates and

figures of such as are illustrated in the Quarterly Journal of the Geological

Society, may prove convenient for future comparisons.

Quarterly Journal Geological Society, Vol. xviii.

Syringoxylon mirabile Plate xii, fig. 1-5.

Dadoxylon hallii Plate xiii, f. 11.

Aporoxylon.

Sigillaria vanuxerai Plate xii, f. 7.

S. simplicitas.

Syringodendron gracilef Plate xiii, f. 14 a, b.

Stigmaria exigua Plate xiii, f. 13.

Didymophyllum reniforme Plate xiii, f 15.

Calamites inornatus Plate xvii, f. 56.

C. transitionis(?)*.

Lepidodendron gaspianum Plate xiv, f. 26, 27, 28; and
Plate xvii, f. 58.

L. chemungense.

L. corrugatumt Plate xii, f. 10.

Lycopodites vanuxemi Plate xvii, f. 57.

Psilophyton princeps (Vol.xv, p. 479, f. 1 a to 1 i).

Cordaites robbi( ?)* Plate xiv, f. 31 a, b, c, d.

C. angusti folia.

Cordaites[?J Plate xvi, f. 59.

Cyclopteris jacksoni*.

C. halliana Plate xvii, f. 54 & 55.

C. incerta Plate xvi, f. 44 a, 6, c.

Rhachiopteris pinnata Plate xvi, f. 60.

R. cyclopteroides.

R. punctata Plate xvi, f. 61.

R. striatal

.

R. tenuistriata Plate xiv, f 32 a, 6 ; and
Plate xvi, f. 45 & 46.

Acanthophyton spinosum Plate xii, f. 6 a, 6.

* The species marked thus were credited to New-York localities in the list on page

298, but are omitted in the table at page 326. I have nevertheless included them in this

list. The Sagenaria veliheimiana, cited by Professor Dawson from Kettle point, Lake

Huron, will probably be recognized among the fossil plants of New-York.

t These species are from Ohio , occurring in beds which are regarded as of the upper

part of the Chemung group.
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FIGURES OF DEVONIAN PLANTS.

PAGE 111.

y Fig. 1. Bachiopteris pinnata, Dawson. Geological Report of the Third

District, page 191, f. 57.

k Fig. 2. Psilophyton princeps, Dawson. Geological Report of the Third

District, p. 161, f. 40.

^ Fig. 3. Sigillaria simpUcitaSj Vanuxem. Geological Report of the Third

District, p. 190, f. 54.

PAGE 113.

1/ Fig. 4. Bhachiopteris punctata, Dawson. Geological Report of the Third

District, p. 191, f. 56.

\/ Fig. 5. Sigillaria vanuxemi, Gceppert. Geological Report of the Third

District, p. 184, f. 51.

\j Fig. 6. Lepidodendron chemungense, Hall. Geological Report of the

Fourth District, p. 275, f. 127-2. Half the natural size.

PAGE 115.

t Figs. 7 & 8. Lycopodites vanuxemi, Dawson. Geological Report of the

Third District, p. 175, f. 46 ; and Geol. Report of the Fourth

District, p. 273, f. 125.

V Fig. 9. Cyclopteris jacksoni{'^),DAWSOT:i. Geological Report of the Third

District, p. 191, f. 58. A pinnule.

. PAGE 117.

^ Fig. 10. Cyclopteris halliana, Gceppert. Geological Report of the Fourth

District, p. 275, f. 127-1. The species was originally given

as Sphenopteris laxa, the specific name of which proved to be

preoccupied. Although now placed under the Genus Cyclo-

pteris by Gceppert, it is not a true Cyclopteris, as has

already been stated by Prof. Dawson in his paper, page 319.
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10. PRELIimARY NOTICE OF THE FAUNA OF THE POTSDAM

SANDSTONE;

WITH EEMaRKS UPON THE PEETIOUSLY KNOWN SPECIES OF FOSSILS, AND DESCRIPTIONS

OF SOME NEW ONES, FBOM THE SANDSTONE OF THE UPPER MISSISSIPPI VALLEY.*

In the final nomenclature of the New-York geologists, the name

Potsdam sandstone was adopted for the lowest stratified rock of

the series known to contain fossils. The fossils of this rock then

known, however, were so few, and their character such as to afi'ord

very unsatisfactory means of comparison with the fauna of any

distant formation. It was nevertheless considered by them to hold

a lower position than any of the rocks then recognized as con-

stituting the Silurian System of Great Britain. Up to the time of

publishing the first volume of the Palaeontology of New-York in

1847, little had been added to the fossils before known from the

New-York localities. In fact, neither time nor means for its ex-

ploration had been placed at the disposal of the author of that

work, and the necessity of making collections and publishing

within a limited time prevented such investigations as would have

been desirable. Since that period, little has been added to the

species before known from New-York localities, except a single

species of Conocephalites discovered by Mr. Bradley at Keese-

ville.

At a later period (1847 - 50), Dr. D. D. Owen, in his investiga-

tions in Wisconsin, Iowa and Minnesota, discovered, in the sand-

stone of the Upper Mississippi valley, a comparatively abundant

fauna, which he at first regarded as marking a horizon far below
the Potsdam sandstone of New-York, having considered the St.

Peters sandstone as the equivalent of that rock. In pursuing some
investigations in connection with the United States Survey of the

Lake Superior region in 1850, I had an opportunity of tracing the

* A notice of this paper was read before the Albany Institute, April 29, 1862; and
by an arrangement between the Publishing Committee and the Regents of the Uni-
versity, it appears in this connexion.

The receipt of Dr. Shumard's paperf in June 1862, has enabled the writer to add
some farther information regarding the species described by Dr. D. D. Owen from^the
same formation.

t " Notice of some new and imperfectly known Fossils from the Primordial zone
Potsdam sandstone and Calciferous Sand group) of Wisconsin and Missouri,'' by
. F. Shumard. Transactions of the Academy of Sciences, St.Louis, May 1862.
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formations from Drummond's island and St.Mary's river to the

head of Green bay, and thence made a section across the country

to the Mississippi river. The position of the sandstone on the

St.Marys admitted of no doubt ; and its relative position to the

lower limestone had before that time been well determined, and

the same was likewise ascertained by the several exploring parties

along different lines between Lake Superior and Green bay.

Throughout Wisconsin, there is no difficulty in recognizing the

following sequence :

Trenton limestone;

Black-river or Buff limestone
;

BiRDSEYE limestone;

St.Peters sandstone
;

Lower Magnesian limestone, or Calciferous sandstone
;

Potsdam sandstone.

The St.Peters sandstone holds the place of the Chazy limestone

of the more eastern localities ; and, with this exception, we have

the same sequence that we find in New-York, many of the fossils

being common to the limestone of New-York and Wisconsin.

Dr. Owen, in his published Report, has adopted this view of the

sequence, and the explorations of subsequent years have confirmed

the opinions then entertained
; and I believe at this time every

geologist will admit the identity of the Potsdam sandstone of

New-York and the lower sandstone of the Upper Mississippi

valley.

In speaking of this sandstone, I shall, therefore, without hesita-

tion, refer to it as the Potsdam sandstone.

As before remarked, the meagre fauna originally known in this

rock in New-York was not sufficient to parallelize it with any

European formation, while it was shown to be strongly separated

from the next succeeding groups ; but since the discovery of these

numerous fossils in the Mississippi valley, there has been no longer

any hesitation in recognizing the Potsdam sandstone as equivalent

in part, and in parallelism with the Primordial zone so fully

established in Bohemia by the researches of M. Barrande.

These preliminary remarks appear to be necessary ; since, so

far as we now know, there are no species of fossils in the western

sandstone which are positively identical with those of New-York

;

and those geologists who adopt the opinion that identity of species

is required to prove equivalency of age in formations, may take

exception to the views here advanced.
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With the hope of adding to our knowledge of the primordial

fauna of the Northwest, I have, with much labor, selected from

very extensive collections of trilobitic remains made at intervals

from 1850 to 1859, all that appeared to me of sufficient importance

to be illustrated. In a friable sandstone with no vestige of the crust

remaining, these fossils offer very unsatisfactory material for in-

vestigation. It is, however, apparently impossible to obtain better

specimens; for in all the localities examined, the condition is

essentially the same. Everywhere fragmentary, the fossils have

often been drifted together in such numbers as to make it difficult

to trace the limits of individual parts. In a single instance only

have a few articulations of a thorax of a trilobite been seen in

connection, and these so badly crushed as to be of no use for il-

lustration. The material consists of glabellse, separated cheeks,

caudal shields, and fragments of thoracic articulations either

lying separately or crowded together, sometimes forming the

principal part of layers one or two inches or more in thickness.

It must be confessed that working with such material is very

unsatisfactory; and it has been only after most diligent search in

many localities, that I have yielded to the necessity of determining

and illustrating species from fragments such as are here given.

These species, however, have not been determined from single

fragments. In some instances twenty or fifty examples occur ;
and

of most of them, five to ten have been studied. Some of the species

have a considerable horizontal range
; while others, so far as

known, are restricted to a single locality.

I have not been able to make out, with certainty, the regular

occurrence of successive trilobite beds, as given by Dr. Owen;
but my means of exploration have not been as extensive as were

his. It is clear, however, that there is a succession among the

species ; and we shall probably be able to recognize the fact that

those forms occurring near the base of the formation do not

extend above the middle, while those of the central portions are

not found throughout its entire thickness.

While recognizing some of the species of Dikelocephalus of

Owen as Conocephalites,* I find the former in well-characterized

* This has already been done by Dr. B. Shumard in his paper cited, and I have
therefore the less hesitancy in publishing this opinion. The personal and traditional

knowledge of the originals of Dr. Owen's species, possessed by Dr. Shumakd, renders

his remarks of peculiar interest and value.

[Senate, No. 115.] 16
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species in the higher beds of the sandstone and in the succeeding

niagnesian limestone. The lower beds are especially characterized

by the presence of Conocephalites ; but I hesitate to admit,

among these, the occurrence of the Genus Dikelocephalus. Not-

withstanding the late determination by Dr. Shumard of the D.

latifrons from the lower beds, I cannot avoid tlie conclusion

that this too, with its "truncated conical'' glabella, is a Cono-

cephalites.* In the intermediate beds, however, we have the

Dikelocephalus ^niniscacnsis of Owen, which he cites from the third

Trilobite bed of F 1, two hundred or two hundred and twenty feet

below the top of that formation. In all the specimens obtained,

I have failed to find one of this species with a facial suture

corresponding to typical Dikelocephalus, notwithstanding that

some of the specimens appear to preserve entire the central por-

tion of the ceplialic shield. The direction of the suture is more

nearly as in Arionellus, and the places of the eyes more anterior

than in Dikelocephalus iniimesotensis or D. pepinejisis ; while the

cheek is short and broad, and little extended at the posterior

angle. It appears to me, therefore, that this species should be

admitted into the latter genus only after satisfactory evidence of

its character shall have been obtained. The typical species, D.

minnesotensis of Owen, is cited as occurring in member d of F 1,

*' ninety or one hundred feet below the base of the Lower Mag-
" nesian limestone, near the margin of Lake St.Croix above Still-

^' water ; towards the base of Lagrange mountain, and at the

** great slide beloAv Lake Pepin, Avhich is the fifth trilobite bed
*' of the series of F 1." The D. pepinensis is found in the same

association as the preceding.

The interval between the lower beds at Mountain island, and

those in Avhich these two species of Dikelocephalus occur, is be-

tween four and five hundred feet. This interval may be represented

by a greater or less thickness in other parts of the group. It may
have been accumulated in a comparatively short time, or it may
represent a long period

;
for although some parts of the series

appear to have been rapidly accumulated, there are lines of de-

markation indicating a change in the nature of the sediment,, and

other evidences of beach and shore lines with fucoidal remains,

together with mud-cracks and other marks of desiccation, so

that we cannot be sure that the accumulation was equal and

constant. It may therefore represent an interval, which, in some

other part of the country, will be found occupied by a much

* See remarks under the generic description of Conocephalites, p. 13137.
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greater thickness ; and these successive trilobite beds may be

representatives of that which, in other localities, will be found

characterized by a more considerable and distinct fauna. I make

this suggestion, from the facts which have fallen under my ob-

servation during investigations much too limited in time and area

to afford such satisfactory results as I could desire.

It is an interesting and significant fact that the two most cha-

racteristic forms of DiKELOcEPHALus commenced their existence

near the close of the Potsdam period proper, passing into the

alternating lower beds of the Magnesian limestone
;
while but one

other species of Trilobite has been found in the same association,

so far as my investigations have extended.

It is perhaps premature to generalize from these few facts; but

according to our present knowledge of the Upper Mississippi

valley, we are compelled to regard the typical forms of Dikelo-

CEPHALus as characteristic of the close of the Potsdam period.

In addition to the Trilobites, we have a single species of Agno-

STtts, and a new and remarkable Crustacean; the latter from the

higher beds of the sandstone, or within about fifty feet of the

Lower Magnesian limestone. •

The fauna of this sandstone, other than that of the crustaceans,

is comparatively meagre, consisting of a few species of Lingula,

a DisciNA, an Obolella?, an Orthis, two Gasteropods, one Theca
and a Serpulites ?

Of the lower orders of animal life, we have very little at our

disposal for its illustration. We know, however, that the family

of GRApTOLiTiDiE appeared in beds which are somewhat above

the centre of the formation, Crinoidal columns are cited by Dr.

Owen as occurring in several localities, and I have seen a single

obscure specimen which is apparently referable to this family of

fossils.

The absence of animal life, in greater variety of forms, seems

to be due to the unfavorable character of the sediment, rather

than to any other cause. From the fact that every bed, however
thin, where there is an admixture of sand with argillaceous mat-

ter, or with a small portion of calcareous matter, is seized upon
as it were for the habitations of these animals, it is evident that

it needed only a more favorable condition of the ocean bed to

have developed an extensive fauna. We are, I think, moreover
warranted in concluding that at some not far distant but now
unknown point, this condition did exist in a much higher degree

than in the localities investigated.
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In order to make this notice as complete as possible with the materials

I now possess, I have, with few exceptions, given illustrations of the species

known to me as occurring in this sandstone in the Upper Mississippi valley.

GRAPTOLITID^.

GENUS DENDROGRAPTUS ( Hall).

DENDROGRAPTUS HALLIANUS (Prout).

Graptolithus hallianus : Prout, Am. Jour. Science (2), xi, p. 187, 1851.

Frond proceeding from a distinct root. Stems strong, numerously

branched : branches divaricating, and frequently subdivided
j

divisions serrate or celluliferous
;

cellules numerous, little ele-

vated above the axis, and not mucronate.

The following figures, already given in the Geological Report on Wis-

consin, illustrate the species, so far as the specimens in my possession serve

to furnish characters.

Dendrograptus hallianus ( Prout )

.

a. A portion of the frond of the natural size.

b. An enlargemen.t of one of the branchlets, showing the cellules.

e. The main stipe and some of the principal branches, natural size. There is a swelling or

protuberance at the base, or radicle, one side of Avhich is brok«n off.

This species occurs in beds somewhat above the middle of the formation,

at Osceola mills on the St.Croix river.
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BUACHIOPODA.

GENUS LINGULA* ( Bruguiere).

LINGULA AMPLA.
PLATE VI. FIG. 10.

Lingula ampla : Owen, Geol. Report on Wiseonsin, Iowa and Minnesota, p. 583,
Tab. 1 B, f. 5.

Dr. Owen describes this species as having the following characters :

"A greater circumference and superficial area than any of the

" others hitherto discovered, in F 1. Shell nearly oval, rather

" flat : beak blunt and not projecting beyond the general con-

" tour of the shell, and formed more after the beaks of Tere-
" BRATULA. A few faint concentric striae. Length ii of an inch

;

" width y\ of an inch.''

The species is cited from " the Obolus grits, member c, near

Mountain island "
; and " at the Dalles of the St.Croix, and else-

" where in Wisconsin".

In the lower beds at Trempeleau there occurs a large Lingula, which,

in its greatest dimensions, is about -f^ by ^^ of an inch : a specimen of this

species is represented on Plate 7, fig. 22. Since this is the only one known

to me in these lower beds, from which L. ampla has been cited by Dr.

Owen, I am forced to regard it as the typical form of the species.

The shell is rather flat, compared with its size, but not so flat as a species

in the higher beds. In well preserved specimens, the lamellose concentric

striae are well defined, but I have not observed any radiating striae : the

cardinal slopes are nearly straight for more than one-third the length ; the

beak is robust and obtuse [the figure represents the beak too acute].

This species is quite distinct from any of those in my collection from

St.Croix river, and I can scarcely suppose it occurs in that position. Its

citation thence by Dr. Owen has probably arisen from some admixture of

specimens. The specimens from "elsewhere in Winconsin" may have been

a species of similar form and size from the higher beds of the formation.

This Lingula characterizes the lowest fossilifcrous beds of the formation

on the Upper Mississippi river near Trempaleau, and opposite the mouth

of Black river.

* The Genus Lingula has been recognized in the lower rocks, from its similarity

of external form and texture to the recent Lingula. It may he doubtful whether the

internal structure and arrangement of muscular impressions has been determined in

any one of these, and it will probably be a long time before this will be done for any

large number of the species. Recent examinations lead me to doubt, much against my
inclination to disturb the generally received opinion, whether any of these older forms

belong to Lingula proper.
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LINGULA ^VINONA ( n. s.).

PLATE VI. FIG. 9.

Shell small, subquadrilateral, the front nearly straight ; sides

nearly straight and parallel : apex obtuse, the cardinal margins

sloping at an angle of eighty degrees. Surface marked by tine

concentric striae.

This species occurs among some obscure and imperfect specimens from

Lansing in Iowa, and is readily distinguished by its short broad form, being

less than a fourth of an inch in length and breadth. It is quite distinct

from any of those in the lower or upper beds of the series ; occurring more

than two hundred feet below the Lower Magnesian limestone, and near the

middle of the Potsdam sandstone.

LINGULA MOSIA (n.s.).

PLATE VI. FIGS. 1 - 3.

Shell small, subelliptical or ovate-spatulate, little convex, con-

centrically striated. The slopes below the beak are sometimes

nearly straiglit for a short distance, and often curving from the

beak to the base. The specimens are for the most part impres-

sions in sandstone, with little of the shell remaining, but the

form is very distinct from any of the described species ; and

being limited in vertical range, and with a somewhat wide

horizontal extension, it becomes of interest in its associations.

I have given three varieties of form, which for the present I refer to a

single species.

Fig. 1. An elliptical form which presents some characters indicating a distinct species,

but which for the present I leave with the others.

Fig. 2. A specimen of the ordinary size, with nearly straight sides and front, and the

cardinal slopes straight.

Fig. 3. An ovate form, from the same horizon.

Fig. 3 a. a more broadly ovate form from the Calciferous sandstone at Stillwater,

Minnesota.

This species is intermediate, in form, between L. antiqua and L. prima

of the Potsdam sandstone in New-York, but is distinctly different from

either of them. It occurs in the same association with Dikelocephahis min-

nesotensis at Lagrange mountain in Minnesota, and in the same horizon

and similar association near Mazomania, Wisconsin.

LINGULA AUROKA.
PLATE VI. FIGS. 4 & 5.

Lingula aurora : IIall, Annual Geological Report of Wisconsin, 1860-61.

Shell broadly ovate : beak obtuse, appressed, a little more at-

tenuate in the ventral valve ; sides abruptly diverging from the

beak including between them an angle of about 85°. Cardinal
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slope sometimes nearly straight for less than a third of the

length, beyond which it is regularly curved : base broadly

rounded, nearly flat or but little elevated.

Surface marked by concentric striae; and on the middle and

front of the exfoliated specimens, radiating stride are more or

less distinctly visible. Besides these, there is a transverse,

sharply undulating, or zigzag set of lamellose striae crossing

the others, giving a finely checkered or subpunctate character.

In partially exfoliated shells, or in the impressions in sandstone

where the shell is mainly dissolved, the surface has a punctate

aspect, and, except by a lens, is not distinguishable from such

texture.

The surface characters are similar to those of L. punctata of the Hamil-

ton group.* It resembles the L. ampta of Owen only in general form and

size.

At the time of describing L. aurora, I had not fully considered the re-

strictions of character and position of the L. ampla of Owen ; but on a

review of all the facts, I am satisfied that the latter name must apply to the

Trempaleau species, while the name L. aurora will be applied to the one

from the higher beds.

It occurs in association with Dikelocephalus minnesotensis, near Mazo-

mania, Wisconsin, in the upper part of the Potsdam sandstone.

LINGULA AURORA, var.

PLATE VI. FIGS. 6-8.

Shell ovate, depressed convex, one valve apparently a little

longer than the other : apex obtuse.

Surface, in the casts and partial casts, marked by concentric and

radiating strise, giving sometimes a cancellated or granulose

structure. The transverse lamellose striae are coarser, and not

so abruptly undulating as in the specimen from the gray sand-

stone below.

This form occurs in considerable numbers in some red and variegated

calcareo-magnesian layers near the top of the Sandstone series, and near

the base of the Lower Magnesian limestone.

This and the preceding species are the only Lingul.^ which I have

observed in the higher beds of the formation, with the exception of a few

obscure specimens, the characters of which cannot be fully determined.

Although I have heretofore been disposed to consider that at least one of

the species of Lingula of the Potsdam of New-York occurs in the North-

west (and the same has been recognized by Dr. Owen), nevertheless, after

a careful examination of the collections in my possession, I am unable to

VoL iv, Palaeontology of New-York, and page 21 of this Report.
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satisfy myself that either L. prima or L. antiqua has been found in the

Mississippi valley. The species of Lingula present so few salient charac-

ters, that it is not surprising that cursory examinations of these fossils, as

they are crowded together in great numbers in the beds at St.Croix falls,

or when scattered in the sandstone, poorly preserved and often distorted,

should sometimes lead to erroneous determinations, which can only be cor-

rected by longer continued examinations and comparisons.

Dr. Owen has described, under the name Lingula jnnnaformis,

the spatuliform Lingula from the St.Croix falls, as follows :

" Specific character. Shell shaped much like a Pinna, moderately
" convex, expanded and running to a point at the beak, which,

" in the dorsal valve, is long, conical and slender, curved to-

" wards the beak of the ventral valve, which it ovarhangs and
" embraces as with a deltidium. Surface marked with fine con-

" centric stride : when exfoliated, longitudinal striae can also

" be .detected towards the circumference of the shell. Length
" |- of an inch

;
greatest width, -^\ of an inch.

" This fossil is abundant in the silico-calcareous layers near the base of

" member 6 of F 1 at the Falls of the St. Croix, Minnesota."

The description above applies to the spatulate forms with elongate slen-

der apices, which are common at the Falls of St. Croix. Associated with

these, and in about equal numbers, there is a broad and much shorter form

with rounded beak, the margin of which is a little concave from the inner

side (as seen from the extremity), apparently for the passage of a peduncle.

Among hundreds (and even thousands) of individuals examined, I have

never seen two valves of this or the other form in their natural relations.

Of both forms, the valves are always separated.

The description of Dr. Owen does not define the two valves

;

and since he has recognized Orbicula and other species of Lin-

gula in the same beds, I have been in doubt regarding his views

of these two forms and their relations to each other.

In order if possible to decide their relations, I have had the

shell removed from several individuals, that the casts might be

studied. By this process, I have decided that the muscular im-

pressions in the two are considerably different
;
but they may

pertain to the dorsal and ventral valves of a species, while at the

same time their characters do not furnish positive evidence that

they are not of distinct species.

The muscular impressions are so unlike Lingula as to aff'ord

little means of comparison
; that of the shorter valve resembling

the flabelliform muscular impressions of the ventral valves of
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Orthis, like 0. ohlata and O. vanuxemi. The muscular impression

in the spatulate valve is narrow above, gradually widening in the

middle, with a central line; while its lower part is divided into

three lobes, the central one shorter, the lateral ones longer, and

diverging so that the outer margins of the impression are nearly

parallel to the margin of the shell. The central longitudinal line

seems to have been made by an extremely thin septum, which

does not reach to the lower extremity of the central muscular

impression.

Although several specimens of the broader and shorter form

have been exfolig.ted so as to show the muscular impression, they

are all of the- same character, and I am compelled to infer that

they are of the same valve. At the same time, three individuals

of the spatulate form (which have been exfoliated with much dif-

fficulty) ail presented an identical form of muscular impression.

Notwithstanding that these fossils have all the external cha-

racteristics of LiNGULA, from which it would be very undesirable

to separate them, were it possible to do otherwise, yet the form

of muscular impressions is so unlike that of modern Lingul^, as

well as of those in the Devonian rocks which I have seen, that it

becomes necessary to propose some other designation. In order

to retain some indication of their relations, I propose the name

LiNGULEPIS.

GENUS LINGULEPIS ( n. g.).

Shells linguloid, inequivalve, equilateral, oval-ovate or spatulate :

muscular impression, in one valve, flabelliform ; in the other,

tripartite, the lateral divisions larger. Shell corneous, phospha-

tic.

The characters above described are from specimens of apparently opposite

valves, from the St. Croix falls : their relations are not positively known,

no entire specimens having been obtained.

LINGULEPIS PINNAFOKMIS.

( LINGULA PINNAFORMIS (Owen).)

PLATE VI, FIGS. 14 A 16; AND ? FIGS. 12, 13 & 15.

Lingula pinnaformis ; Owen, G'eol. Report of "Wisconsin, Iowa and Minnesota, pa. 583,

,yryK PI. IB, f.4,6§. V ..O 2k

: Idem, Reports of Wisconsin, Vol. i, p. 21, f. 3, and p. 435. \^U"V

Shell spatulate, upper part attenuate, acute, slightly truncate at

the apex; convex in the middle, with the sides, towards the

[Senate, No. 115.] 17
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apex^ abrnptly incnrved. Surface marked by lanaellose concern

trie striae; and^ when exfoliated, coarse radiating striae mark
the surface of the cast "belexw the m-iddle. In some specimenSy

radiating striae are faintlj visible in the shell.

The ovate valve associated with the spatulate form has a smooth

glossy surface, with fine concentric striae; and, when exfoliated^

the surface of the cast is very distinctly striated by fine even or

somew^hat bifurcating stri9&. Should tl^isform prove to be distinct

from the spatulate one^ I propose for it the name Lingulepis ma-

tinalis.

The species is common at the Falls of the St.Croix ; and eoarse sandy

layers, containing the same fossils, occur near the mouth of the Miniska

river in Minnesota.

GENUS DISCINA ( Lamarck).

Pr. Owen frequently cites Orbicula among the fossils of the

sandstone, and describes Orbicula jirima ; but the figures given

are not satisfactory. These fossils are cited from the St.Croix

falls, and upon specimens containing Lingula pinnaformis. So many
individuals are indicated (figures 13., 16, 17, 18 & 19), that it is

clearly a common fossil. Among a large collection made at the

locality in 1850, I have been unable to find a Discina; and I have

been disposed to believe that the broad convex liuguloid form, so

common in these beds, was at that time referred to Orbicula.

In all the collections I have hut a single specimen which I refer, with

doubt, to Discina ; hut this is so obscure as scarcely to merit description.

It is from the later beds of the formation, and in the same association with

Dikelocephalus minnesotensis, at Mazomania, Wisconsin.

DISCINA? INUTILIS (n.s.).

PLATE VI. EIG. 11.

Shell small, elliptically subquadrate, concentrically striated :

apex excentric, nearly marginal.

The specimen appears to consist of both valves, which in the pressure

have slipped a little out of place. My only reason for indicating this obscure

specimen, is, that Orbicula (Discina) has been regarded as a common
fossil of the Sandstone.
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GENU'S OBOLELLA (Billings, 1861),

'^Generic characters. Shell ovate, circular or subquadrate, convex
^* or plano-convex. Ventral valve with a false area which is

" sometimes minute, and usually grooved for the passage of the

^' peduncle. Dorsal valve either with or without an area, Mus-
^' cular impressions in the ventral valve four:; one pair in front

*' of the beak near the middle or in the upper half of the shell,

^' and the others situated one on each side near the cardinal

** edge. Shell calcareous. Surface concentrically striated, some-
*' times with thin extended iamellose ridges,

"In general form, these shells somewhat resemble Obolus, but
*' the arrangement of the muscular impressions is different. In

*^ Obolus, the two central scars have their smaller extremities

*^ directed downwards and converging towards each other; but
"" in this genus, the arrangement is exactly the reverse,''*

* In my Annual Eeport on the Progress of the Geological Survey of Wisconsin for

1860, I described as Lingula? polita* a fossil possessing characters intermediate to

LiNGULA and Obolus. I remarked that the shell had been referred to Obolus by Dr.

D. D. Owes, but that I was then unable to find satisfactory evidence of the characters

of Obolus : neither were tlie characters those of true Lingula. This Report was in

the hands of the authorities, and the first form printed during my stay in Madison

between the 25th of February and the 5th of March 1801^ but the printing of the work

was not resumed till the November following.

t

Some time before the middle of December 1801, I received the pamphlet of Mr,

BiLLiiVGS, published the 21st November, containing the description of the Genus

Obolklla.^ In this pamphlet he cites as one of the genus '' a small species from the
*' Potsdam sandstone of the St.Croix river in the Western States, where it occurs
"*' associated with primordial Trilobites described by the late eminent geologist Dalk
•*' Owen."

Subsequently my attention was very rudely called to this paper by an article in the

Canadian Naturalist by Mr. Billings, charging me with having availed myself of the

knowledge given in his pamplet relative to Obolella, to make the comparisons cited

above. The same article, or a similar one, was republislied in the American Journal of

Science, wliich has shown a remarkable avidity in publishing anything that might cast

reproach upon m.y labors, or injure me personally.

The fact that the shell which I had under consideration had been referred by Dr.

Owen to " Odolus, Obolus apollinu^, and Obolus ( ApollinusI)"J, was certainly

* In printing of this Report, beyond the first form, bo proofs were submitted to me, and the

quere after Lingula (?) was omitted by the printer.

t For evidence regarding the date of printing this Report, see Journal of the "Wisconsin

Senate, " Fifteenth Annual Session", pa^e 181.

I Sec Geological Report on Wisconsin, Iowa and Minnesota, pp. 50, 53, 501, etc., and Tablo

of species, etc. 631 ; also Explanation of Tab. 1 B.
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Mr. Billings has given, of one of tlie species of tlie genus, the accom-

panying illustration of " the inteHor of one of the valves, supposed to he the

ventral, showing the muscular impressions.'''' This will afford the means of

comparison with O.f polita, figures 20 & 21 on Plate 6.

ObolelJjA chrowatica ( BilliBg&)

.

The species of Obolella, cited by Mr. Billings from " the St. Croix

river in the Western States", and which be has identified with Lingular

polita, has, according to that author, "^the central scars" "close together,

" one on each side of the median line and parallel ".

It becomes necessary, in this connexion, to notice the Genus Spondy-
LOBOLUS of M'CoT, published in the Annals Nat. History, 2d series.

Vol. viii, p. 407 ; and in British Pala&ozoic Fossils, p. 255, 1855,

The following is the description of that genus :

sufficient to suggest some discussions on its relations to that genus, witliont a hint

from any one.

Nevertheless, the species cited by Mr. Billings, if the locality be correct^ is. clearly

not the one described by me j for it does not occur at the Falls of St.Croix, nor on the

St.Croix river " in theTVestern States,-^' so far as I know ; nor am I able to find, in Dr.

Owen's Report, anyreference of such a form to the Falls of St.Croix : And furthermore

I cannot find itanywhere stated by Dr. Owen that the Lingula and Orbicdla (or any

Obolus or Obolus-like forms) "from the Potsdam sandstone of the St.Croix river in

" the Western States," or the St.Croix river of "Wisconsin and Minnesota, ever occur

associated with primordial Trilobites in that locality. Dr. Owen distinctly describes the

" First Trilobite bed" as composed of "Ferruginous Trilobite grits, Schistose sand-
•' stone containing forktailed Trilobite beds and Obolus layers, 1-8 feet; Magnesio-
*^ calcareous rock, with Obolus and forktailed Trilobite, E feet." The typical locality

of these beds is at Mountain island, and they are placed by Dr. Owen above the " high-

" ly fossiliferous, schistose, silico-calcareous layers, interlaminated with argillaceous

" marly beds charged with sulphate [sulphuret] of iron; the former full of Lingulas

and Orbiculas (Falls of St.Croix)."

At page 94, speaking of the strata above low water of the Mississippi near the

mouth of Black river, and Mountain island. Dr. Owen says :
" Here, in addition to

" some species of the Genera Lingula and Orbicula which occur at the Falls of St.

" Croix, there are some remarkable forms of Trilobites, associated with numerous
" specimens of Obolus." It maybe questionable, therefore, whether Mr. Billings

refers to the Obolus of Mountain island and Black river, or to the Orbicula of St.

Croix river, which is not associated with primordial Trilobites. If he refers to the

former, then he should have done justice to Dr. Owen by citing his observations.

Since, however, the author of the Genus Obolella has taken such pains to proclaim

to the world that the little Lingula? polita is an Obolella, though mistaking its

locality and position, it would be ungenerous to attempt to separate it from that

genus,;
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GENUS SPONDYLOBOLUS ( M'Coy).

** Generic character. Suborbicular, slightly narrowed towards
'' the indistinct short hinge-line, nearly equivalve, flattened.

" Small valve with a slightly excentric apex ; beneath which,
" on the interior, the substance of the valve is thickened into

" a wide undefined boss. Opposite valve slightly longer, from
" the apex being perfectly marginal and slightly produced,

" channelled by a narrow triangular groove below, the anterior

" end of which is flanked by two very prominent, thick, conical,

" shelly bosses representing hinge-teeth : substance of the valve
*' thick, testaceous, not glossy, minutely fibrous, but not dis-

" tinctly punctated under a lens of moderate power, except by
" the ends of these fibres."

AVhether the characters here given are such as will bear some extension

by the study of a larger number of species ; and whether, if somewhat

extended, they may not include some of those forms like Obolella, I

shall not discuss at the present time. With the exception that the apex of

the small valve is described as slightly excentric, the description corresponds

more nearly than that of Obolella with the shell before me.

OBOLELLA? POLITA.

plate VI. FIGS, ir - 21.

Obolus apollinus : Owen (not Eichwald), Loc. cit.

Geological Report of Wisconsin, Vol. i, p. 21 and p. 435.

Lingula? polita ; Annual Geological Report, Wisconsin, 1860, p. 24.

Shell small, short ovate, length and breadth nearly or quite

equal ; the greatest width near the front, which is broadly

rounded. Yalves moderately convex, with prominent umbones,

somewhat inequivalve : beaks obtuse, one usually a little trun-

cate or emarginate. Surface smooth, sometimes glabrous, with

concentric striae : shell calcareous?, thick, fibrous or lamellose.

The interior of the ventral(?) valve has a broad somewhat

cordiform subcentral duplicate muscular impression, with a raised

margin. From the centre beneath the beak extends a low flatly

rounded ridge, which reaches into and partially divides the mu-

scular impression. On each side of this low ridge is a nearly flat

slightly elevated plate or thickening of the shell, which, extending

forward, is continued in its outer limbs in a raised border nearl}^

around the muscular impression
;
giving to the whole a broad

spatulate form, leaving a space in front where the shell is marked
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by a few radiating or vascular impressions. On each side of this

central elevated plate, and at the anterior extremities of the

cardinal line, are two smaller muscular impressions. There is a

narrow groove beneath the apex of the valve, and on each side

of this an elongate thickened boss or padi

The dorsal(?) valve has a narrow central muscular impression,

the limits of which extend in an acute point below the middle of

the shell : on each side is a broader limited area, reaching two-

thirds the length of the shell, and extending into the cavity be-

neath the beak. The whole presents an elongate somewhat cordi-

form area. No marginal muscular impressions have been observed

in this valve. Apex emarginate, with a prominent pad or toothlike

process on either side.

The following illustrations, on Plate vi, will serve to give a more com-

plete idea of the form and characters of this fossil :

Fig. 17. Natural size.

Fig. 18. A figure enlarged about two diameters. ,

Fig. 19. Cast of a ventral valve.

Fig. 20. Interior of the ventral valve.

Fig. 21. Interior of the dorsal valve.

These last two figures illustrate all that has been observed in the interiors of these

shells.

It is quite probable that specimens, preserved under more favorable

circumstances, would show more clearly the character of the interior. Al-

though it may not correspond with the Author's description of the Genus

Obolella, it is as clear and distinct a representation of the specimens in

my collecti(jn as, with much care, could be given.

This species occurs in what I regard as the lowest known fossiliferous'

beds of the formation, at Trempaleau, Black-river, and other places. It is

associated with Lingula ampla, Conocephalites ioivensis, G. chi2opawaensis,

and Theca primwi'dialis. Some of the layers preserve liicoidal remains,

ripplemarks, and evidences of beach lines.

GENUS ORTIIIS ( Dalman).

ORTHIS PEPINA (n.s.).

PLATE VI. FIGS. 23 - 27.

This species occurs as casts of the interior, and impressions of the exte-

rior surface ; .and from the latter, I have obtained casts from which the

drawings have been made.
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Shell semielliptical. Dorsal valve convex, about three-fourths as

long as wide, sometimes proportionally narrower : hinge-line as

long as the greatest width of the shell. Ventral valve a little

more convex than the dorsal, longer than wide, sometimes one-

fourth longer than wide,-:' area high, with beak much advanced
;

cardinal margins sloping backwards in a straight line to the

extremities.

Surface strongly striated : striss fasciculate, with a few concen-

tric lines of growth. The cast of the ventral valve shows a

strongly striated area, a large and long foramen, with the

central portion marked by a few strong simple vascular im-

pressions.

The area appears to have been on the same plane with the

margins of the shell, and, in the casts, does not always show tho

strong transverse stride. The cast of the dorsal valve shows very

little of important features : it is regularly convex, and a little

flattened in the middle. The cardinal process has been very thin

and small, with marks of strong socket-plates : from the outer

extremities of these proceed an impressed line which curves to-

w^ards the sides, and is directed forwards, enclosing a space which

is probably the muscular area.

Compared with Orthis coloradensis, in specimens from Texas, received

from Dr. Francis Moore, this species is usually smaller, the length of

ventral valve proportionally greater, with a higher area and finer striae.

Fig. 23. Dorsal valve of Orthis pepina.

Fig. 24. Ventral valve of same species, the form more than usually elongated.

Fig. 25. Cast of dorsal valve of same. The line limiting the muscular impression is

made too strong, and tho elevation of the central portions too abrupt.

Fig. 26. Cast of ventral valve, showing height of area, cast of rostral cavity, and
vascular impressions.

Fig. 27. A cast of the ventral valve, showing a narrower area, with the cavities made
by the dental lamellae.

The specimen of the cast of the dorsal valve figured is the largest that has been

found.

The Orthis pepina, though occurring in several localities, has been

obtained in characteristic specimens only in yellowish and sometimes light

huff colored sandstone on Lake Pepin, above Reed's landing. It occurs at

Miniska on the Mississippi river, and at Osceola on the St. Croix river.
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GASTEROPODA.

GENUS PLATYCERAS (Conrad).

PLATYCERAS PRIMORDIALIS ( n. s.).

PLATE VI. FIG. 28.

Shell rotund, rapidly expanding from the apex, and spreading to

a broad aperture : volutions about one and a half.

The specimen figured is a cast in friable sandstone, preserving scarcely

more than evidence of its generic relations. It is chiefly interesting as show-

ing the early existence of this form of Gasteropod. One or two other speci-

mens only have been observed : they occur in gray sandstone with greenish

particles on the Kickapoo river, and at Trempaleau, in a position below

the middle of the formation.

GENUS EUOMPHALUS (^owerby).

EUOMPHALUS? YATICINUS ( n. s.).

PLATE VI. FIG. 29.

Several specimens of a euomphaloid shell have been found in

the sandstone of the Mississippi valley. One of these preserves

about four volutions of regularly increasing size, and gently con-

vex above. Another specimen shows a deep umbilicus, with the

volution a little flattened on the lower side, and subangular on

the periphery and umbilical margin.

These imperfect specimens are characterized only for the interest attached

to their geological position and association.

Fig. 29. The upper side of a somewhat distorted specimen, from the upper portion of

the formation at Lagrange mountain.
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PTEROPODA.

GENUS THECA (Sowerby).

THECA PRIMORDIALIS.

PLATE VI. FIGS. 30 & 31.

Theca primordialis : Hall, Annual Report of Progress, Geological Survey of Wisconsin,

1861, p. 80.

Geological Report of Wisconsin, 1862, Vol. i, p. 21.

Pugiunculus : cited in the text of this paper.

Shell elongate, gradually tapering to the sonnewhat obtusely-

pointed apex. Transverse section subtriangular or plano-convex,

the diameters about as two to one : length of shell about three

and a half times as great as the width of the aperture ;
one

side very convex or nearly flat ; the opposite side often re-

gularly rounded, sometimes a little angular along the centre.

Aperture transverse, the margin on the flat side extended and

forming a semicircular lip
; that of the convex side transverse

to the axis of the shell, with sometimes a slight emargination

near the middle.

Surface marked by fine lines of growth parallel to the margin

of the aperture, and also on the flat side b}^ numerous strong

undulations following the lines of growth. The shell, where

preserved, has the same texture and appearance as the Lingulse

with which it is associated ; but it is more readily decomposed.

It sometimes attains a length of one inch and a quarter.

Some specimens of this fossil originally examined, induced me to regard

the shell as phosphatic, like the Lingulas ; but subsequent examinations

have not verified this opinion.

This fossil usually occurs as casts of the interior, the shell having been

removed. Large numbers of individuals are sometimes found closely crowded

together, as if having been drifted by waves or currents. It is associated

with Lingula ampla, Obolellaf polita, Conocephalites minor and C. iowensis,

at Trempaleau. It likewise occurs near the mouth of Black river, and on

the Chippewa river? in Wisconsin.
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ARTICULATA.

GENUS SERPULITES ( M'Leay).

SERPULITES MURCHISONI.

PLATE VI. FIG. 32.

Serpulites murchisoni : Hall, Annual Report of Progress, Geological Survey of Wisconsin,

1861, p. 48.

Geological Report of Wisconsin, 1862, Vol.i, p. 21.

Body elongate, extremely compressed, very gradually tapering to

the acutely pointed apex, gently curved throughout its entire

length. Both sides (as they are imbedded in the sandstone)

very depressed-convex, with the margin of the aperture pro-

longed on the inner side of the curve.

Surface of both sides marked by fine transverse lines of growth,

and by numerous strong somewhat equidistant undulations

parallel to the margin of the aperture. Length of a large in-

dividual two and a half inches, with a transverse diameter at

the aperture of three-tenths of an inch.

The specimens of this species may have been circular when

living, as the prolongation of the margin of the aperture would

indicate ; this not always having the same relative position, and

the greatest extension being sometimes halfway between the in-

ner and outer angle. In these specimens the curvature is not quite

as great as in those where it is marginal, which would indicate a

tubular shell flattened in a direction oblique to the plane of the

curvature.

This fossil occurs in some dolomitic beds of the sandstone at Lagrange

mountain in Minnesota, where it is associated with Dikelocephalus riiiiine-

sotensis and D. pepinensis. It has not been found, so far as at present

known, in any other locality. Its position, therefore, is in the later beds of

the formation.
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CRUSTACEA.

GENUS DIKELOCEPHALUS (Owen).

" Cephalic shield semicircular and rather flat. Glabella moderate-

"ly convex, equally wide throughout, rounded in front, divided

*' by two furrows into three distinct lobes : these well-marked

^' furrows extend quite across the glabella, and form a curve or

^* slightly obtuse angle in the median line directed backwards,

** The anterior lobe is partially divided by a third obscure
*' furrow, which becomes obsolete in the median line,

" Facial sutures distinct, originating in the anterior [posterior]

" border of the cephalic shield : they run at first parallel with
*' the same ; then convergieg in a sigmoid flexure around the

'' eye-plate, diverge again in curved lines, until, reaching the

^' anterior border, they circumscribe an area of greater or less

*' extent in front of the glabella.

" The cheek-plates produced at their anterior [posterior] corners

'* into spines of moderate length,

^'Pygidium rather deeper and about the same width as the ce-

** phalic shield, with from four to six segments ; the last and
" largest segment sometimes obscurely subdivided by a faint

" furrow. Lateral and interlateral segments blended into a

" marginal flap or border of greater or less extent : usually, if

*' not always, provided with caudal spines."

In the form and expression of the glabella, there is considerable

resemblance to Paeadoxides, except that it is not expanded in

front. The direction of the facial suture, however, is conspicuous-

ly different. The extended frontal limb in the typical species does

not appear to be a generic feature ; for in the D. pepinensis of

Owen it is narrow and convex. The thoracic articulations are

marked by a simple groove running out at the lower margin of

the distal extremity, which is pointed backwards. The hypostomse

associated with D. minnesotensis are very similar to the hypostomse

of Paradoxides. In the B. pepmensis we have a facial suture as in

D. minnesotensis^ with a narrow convex frontal limb ; while the

pygidium is narrow, prominently convex in the axis, with a plain

border of moderate width.

[Senate, No. 115.] 18
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In tlie fragmentary condition of all the specimens, it becomes exceedingly

difficult to decide, in some instances, tlie limits of this genus. The glabella

in D. pepinensis preserves but indistinctly the furrows anterior to the prin-

cipal one crossing it. When carefully examined, however, we find two faint

indentations on each side of the glabella, which may have been more con-

siderable in the crust than appear in the cast. In the D. minnesotensis, I

have failed to observe more than a single indentation on each side, anterior

to the furrow which crosses the glabella. The posterior furrow is oblique at

its extremities, as in the glabellar furrow of ConocepHx\lites and some

others : the second furrows, according to the generic description, are

" obscure." In species like D. spimger, where the glabella is slightly nar-

rowed anteriorly, and the posterior furrow is deeply impressed at the sides

and less strong in the middle, while the second one is conspicuously marked

at the sides and faintly across the glabella, with a faint anterior furrow, we

have a close approach to the characters of species referred to Conocepha-

LiTES ; nor is it easy to determine the limits of these genera, from the

fragments in our possession.

DIKELOCEPHALUS MINNESOTENSIS.

PLATE IX, FIGS. 5-10; PLATE X; AND PLATE XI, FIGS. 1, 3 & 4.

Dikelocephalus minnesotensis : Owen, Geol. Report Wisconsin, Iowa and Minnesota, page
574, Tab. 1, f. 1, 2, 10 ; and Tab. 1 A, f. 3 & 6.

Body large, somewhat quadrilateral, convex in the middle, with

the sides and extremities depressed or flattened.

Head broadJ^semielliptical, with the posterior angles of the cheeks

prolonged.

Glabella moderately convex, longer than wide, or as long in front

of the occipital furrow -as the width ; sides parallel ; front

rounded. Occipital furrow comparatively narrow and well de-

fined, with a wide, nearly flat or little convex occipital ring.

The posterior glabellar furrow crosses the glabella as far from

the occipital furrow in the middle as the width of the occipital

ring, and curves forward so as to terminate a little behind the

anterior limit of the palpebral lobe. Anterior to this furrow

there is on each side a shallow groove, reaching about one-third

across the glabella.

The facial suture cuts the anterior contour in a nearly vertical line

from the outer limb of the palpebral lobe, and is thence directed

inwardly in a slightly curved line to the anterior limit of the

palpebral lobe : thence turning almost rectangularly outwards,

it curves gently downwards into the posterior limb of the

cheek, at a distance from the dorsal furrow of five-sixths the
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width of the glabella. Dorsal furrow strongly defined at the

sides,- and distinctly limiting the glabella in front.

Fixed cheeks comparatively narrow, spreading opposite the centre

of the palpebral lobe j the posterit)r limb about the same width

as the cheek anterior to the eye, and deeply grooved ; the fron-

tal limb broad and nearly flat, without elevated or thickened

border, or with this feature scarcely perceptible. The extension

of the frontal limb is equal to a little more or less than half

the width of the glabella.

Movable cheeks large, somewhat triangular, with a deep sinus at

the inner angle for the place of the eye, convex towards the

eye, and flattened or concave between this convexity and the

outer margin : exterior limb scarcely thickened, produced

posteriorly into a thin flattened spiniform process.

Hypostoma broad ; the body convex and subcircular or very

broadly oval, with margins expanded and furrowed near their

antero-lateral angles.

In small specimens, there is a minute node near each anterior

angle.

Thorax wide, the axis narrow, moderately convex, strongly de-

fined by the dorsal furrow, less than one-fourth the entire width

of the body : lateral lobes nearly flat, the segments marked

by a simple groove which begins on the upper margin of the

rib at the dorsal furrow, and, becoming central at a point about

half the length of the rib, continues in the same direction,

bending downwards and extending into the slightly recurved

extremity.

Pygidium broad, more than once and a half as wide as long : axis

very prominent ; the lateral lobes convex near the axis, and,

sloping rather suddenly downwards, become depressed and

flattened towards the margin. Axis marked by four annulations,

exclusive of the lower terminal one and the anterior articula-

ting joint : lateral lobes marked by four ribs which are deeply

divided from their origin, with a slight elevation close to the

posterior extremity of the axis and the anterior simple rib.

The extremities of the ribs terminate in a broadly expanded

limb, which is gently curved at the sides, and produced at the

postero-lateral angles into a short process, leaving a wide gen-

tly curving posterior margin.

The surface of the movable cheeks, of the caudal expansion,

and of the extremities of the thoracic segments, is strongly striate.
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The lower surface of the pjgidium is more strongly marked thao

any other part.

This speeies occurs rn tne Liglier beds of the formation ^ and usually

within fifty to one hundred feet below the Lower Magnesian limestone. We
also find a similar or identical species in the Magnesian limestone.

In its extremes of size, this species has a wide range. The smallest head

which I have observed has a length of one-fourth of an inch, including

the frontal limb ; while the largest one has a length of more than two and

and a half inches^ with a width between the extremities of the posterior

limbs of the fixed cheeks of more than four inches. A pjgidium associated

with the latter has a length of two and a quarter inches, with a width of

more than three and a half inches. A fragment of a thoracic segment mea-

sures, from the centre of the axis to the extremity, more than two and a

half inches^ ; which would give the width of the body five inches. A pygi-

dium found in a loose mass of Lower Magnesian limestone near Madison^

Wisconsin, by Mr.5- p^^ft^u, measures nearly two inches and three-

t^bi fourths in length, and four inches and three-quarters in width,

PLATE IX.

Fig. 5. A large head from Mazomania : the frontal limb is given in form and pro-
portions- from another specimen^ in which it is preserved entire.

Eis. 6. A pygidium from Lagrange isountain.

Fia. 7. The pygidium of a large individual from the Magne&ian limestone . This one
presents some slight differences in the form and proportions of the axis,

when compared with fig. 4 of Plate xi.

Fia. 8. A part of the thoracic segment from the Lagrange mountain locality.

Figs. 9 & 10. Hypostomse found in the same locality, and referred to this species.

PLATE XI.

Fig. 1. A hypostoma associated with the specimens of fig. 5 of Plate ix aiwi fig.4.of

Plate xi, and clearly belonging to this trilobite.

Fig. 3. A cheek from Lagrange mountain. Similar cheeks occur with the preceding
specimens, and some of them are much larger than this one; measuring
two inches in width in the widest part, and an inch and a half in the nar-
rower portion, or double the width of the one figured.

Fig. 4. A pygidium from Mazomania*.

The hypostoma, Plate xi, f. 1, is doubtless of this species j having been

found associated with fragments of several large individuals at Mazomania,

where I have not seen any other large trilobite.

The specimens figs. 9 & 10 of Plate ix are from Lagrange mountain :

they present some differences, and both differ somewhat from the larger one.

All are imperfect ; the specimen figure 9 being more nearly entire than the

others. They belong either to the D. minnesotensis proper, or to the form

given in fig. 11, Plate ix ; since no other species, except the D. pepinensis,

and the extremely rare form fig. 12, Plate ix, are found at that locality

;

and the hypostoma of D. pepinensis is given in fig. 4, Plate ix.

* This specimen is associated in the same beds with fig. 5, Plate ix ; baring been obtained

from the locality at a subsequent period.
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BIKELOCEPHALUS MINNESOTENSIS, var. LIMBATUS.

PLATE IX. FIG. 12.

A single fragment shows the anterior part of the glabella, and

nearly the whole of the frontal limb. In this specimen the antero-

lateral angle of the frontal limb is more rounded, and the anterior

margin elevated in a distinct border which does not appear to be

thickened. Within this border are a few wrinkled striae, directed

towards the glabella. In a single small individual from Lagrange

mountain, I have seen a similar but less defined border.

Without other specimens, I am unwilling to indicate this as a distinct

species. It occurs with D. minnesotensis and D. pepinensis, at Lagrange

mountain.

DIKELOCEPHALUS MINNESOTENSIS, var.

PLATE IX, FIG. IX; AND PLATE X, FIG. 9.

General form of head and glabella as in D. minnesotensis. Glabella

moderately convex, and slightly narrowing in front of the eyes.

Occipital furrow straight : posterior glabellar furrows oblique -,

the anterior one slightly marked, and nearly straight. The frontal

limb is rounded at the antero-lateral angles, and slightly extended

in the middle.

The marked difference between this form and the D. minnesotensis is in

the frontal limb, which is extended in the middle so as to interrupt the

continuous curve of the contour. A single individual, having this feature of

the frontal limb in a marked degree, was found at Lagrange mountain
;

while two other individuals have been found at Stillwater, in the Lower

Magnesian limestone or Calciferous sandstone.

These differences, of apparently minor importance, might not be regarded

as worthy of specific distinction ; but we have, at the same time, a difference

of form among the hypostomse. Whether these are all varieties of form of

one species, may admit of same doubt with our present means of comparison.

It may be imprudent to multiply specific designations for such remarkable

forms as the D. minnesotensis, and those presenting so many features in

common with that species.

Plate ix, fig. 11, is a small specimen (one side of which has been restored in the
figure) from Lagrange mountain. Minnesota.

Plate x, fig. 9 The glabella and fixed cheeks of a large individual from Stillwater,

Minnesota.

In the latter specimen, the oblique truncation of the frontal limb on each side is not

so extreme as in the smaller individual; and from the symmetrical contour still re-

maining, it appears as if separated along a suture line.
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DIKELOCEPHALUS PEPINENSIS.

PLATE IX, FIGS. 1-4; AND PLATE X, FIGS. 13 - 17.

Dikelocephalus pepinensis : Owen, Geol. Report of "Wisconsin, Iowa and Minnesota, page
674, Tab. 1, f . 9 & 9 a; and Tab. 1 A, f. 7?

Body comparatively narrow, subelliptical, wider anteriorly. General

contour of the head semielliptical, with extremely elongated

cheek-spines.

Glabella prominent, longer than wide, usually a little narrowed

anteriorly. Occipital furrow straight and narrow : occipital ring

broad, depressed-convex, not rising higher than the glabella in

front of it. Posterior glabellar furrow a little oblique at the ex-

tremities, and straight in the middle : anterior to this furrow are

two slight indentations on each side of the glabella, near the

anterior limit of the palpebral lobe, which do not reach to its

summit. Dorsal furrow strongly defined, and joining a wider

furrow which limits the front of the glabella.

Fixed cheeks narrow, expanded in the direction of the eye, and

separated by a distinct groove from the palpebral lobe; posterior

limb narrow, with the furrow extending about half its length,

and running out on the upper side : frontal limb convex, a little

wider in the middle than at the sides, separated from the glabella

by a wide slightly curving furrow.

Movable cheek subtriangular, with a wide deep ocular sinus at the

inner angle, convex towards the eye, with a wide shallow depres-

sion just within a broad elevated limb; posterior margin short,

the genal angle produced in a long nearly straight spine, which

is more than twice as long as the body of the cheek.

Hypostoma subelliptical, with a slight angular extension on each

side a little behind the centre; border elevated along the sides,

and slightly truncate in front : an oblique depression on each

side near the anterior end, directed from the margin forward and

towards the middle.

Axis of the thorax convex and strongly defined : lateral lobes wider

than the axis, except at the posterior part, where they are nearly

equal.

Pygidium somewhat semielliptical, wider than long, rounded in

front : axis strong and highly elevated, conical, tapering some-

what rapidly, marked by five annulations besides the elongated

posterior one and the anterior articulating segment. Lateral lobes

convex near the axis, and at the middle of their width sloping

abruptly downwards, with a flattened continuous margin; marked
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by four distinct ribs which are deeply divided throughout their

leugthj and become merged in the flattened limb : the anterior

simple rib is prominent, subangular, and continued to the margin

of the border. The contour of the margin is apparently continu-

ous, and uninterrupted by spiniform extensions.

This species is readily distinguished from the preceding, by the narrow

frontal limb of the glabella ; in the cheeks, by the long spine ; and in the

pygidium, by the more prominent axis and less expanded border, without

the posterior spiniform extensions.

Plate ix, Fjg.1, shows the form of the glabella and fixed cheeks.

Fig. 2. The pygidium.

Fig. 3. A movable cheek.

Fig. 4. The hypostoma.

In the collection from Lagrange mountain in Minnesota, this species

greatly outnumbers its associate the D. ininnesotenals. It is not known to

attain so large a size, nor does it occur in other localities so frequently, as

that species. In the Mazomania collections I have seen but a single indivi-

dual, and I have no specimens from any other place. Dr. Owen has cited

only the locality of Lagrange mountain for this species.

DIKELOCEPHALUS SPINIGER ( n. s.).

PLATE X. PIGS.l, 2 & 3?

Glabella somewhat semicylindrical, very convex ; sides gently

converging, truncate in front; length little greater than the width :

posterior furrows very oblique and deeply impressed for nearly

one - third the width of the glabella, and continued by a more

shallow furrow across the summit; second furrows indented at

the sides, and continued across the glabella in a scarcely percep-

tible impression. The anterior furrows are slight indentations in

the sides of the glabella, leaving a very narrow anterior lobe. The

occipital furrow is deepl|^ impressed, straight in the middle, and

bending a little forward towards ths extremities : occipital ring

convex above, a little curving forward at the sides and very pro-

minent in the middle, supporting a spine. Dorsal furrows strongly

impressed, and more deeply marked in front of the glabella. The

frontal limb is a regularly convex elevated band.

Fixed cheeks narrow at the sides, expanding in the direction of the

palpebral lobes, which are defined by a strong furrow. The po-

sterior limb is unknown.

In the same fragment of rock with the glabella, there is a pygi-

dium which I have presumed to belong to this species. The axis
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is broad and prominent, marked by about five rings besides the

articulating one : the lateral lobes slope abruptly downwards, then

curving they spread in a broad flattened border (which is every-

where incomplete in the specimen) ; each side is marked by four

ribs, exclusive of the anterior one; the two forward ribs are divided

through a part of their length, and the four appear as gentle undu-

lations in the border.

This species possesses the essential characteristics of glabella given by

Dr. Owen for Dikelocephalus, except the slight convergence of the

sides ; and I have therefore referred it to that genus.

The glabella, frontal limb and fixed cheeks resemble D. pepinensis; but

the occipital ring in this one is more convex, and bears a spine ; the occi-

pital furrow is not so direct, while the posterior glabellar furrows are more

oblique : the second or median pair of furrows can be traced across the

glabella, while the anterior ones are slight indentations in the margin, like

the anterior and middle ones of D. pepinensis. The dorsal furrow is more

sharply impressed at the sides ; turning rectangularly in front of the gla-

bella, which is more truncate, and separated by a narrower furrow from the

more convex frontal limb.

These features are important distinctions, since in this one the approach

to the Genus Conocephalites, in the form of glabella and glabellar fur-

rows, is very perceptible. The pygidium has the general expression of D.

minnesotensis, being somewhat more convex, but the minor characters are

very different.

This species occurs at Trempaleau, in calcareo-magnesian sandstone,

near the middle of the formation.

I

DIKELOCEPHALUS MISA ( n. s.).

PLATE VIII, FIG. 15; AND PLATE X, FIGS. 4, 5, and ? 6, 7 & 8.

Glabella prominent, somewhat conical, truncate at the apex, the

length about equal to its width at base, which is more than

one-third greater than the width in f#ont. Three pairs of furrows

are visible ;
the posterior ones oblique and sometimes slightly

marked across the middle, leaving the posterior lobes deeply

separated and directed forward at the extremities. Median

lobes and furrows directed a little forward
; anterior furrows

faintly impressed, leaving a very narrow anterior lobe ; occipi-

tal furrow well defined, straight in the middle, and curving a

little upwards at the sides : occipital ring wider in the middle,

curving forward towards the extremities.

Facial suture directed slightly inwards from the anterior margin,

and thence curving gently outwards, it follows the line of the
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palpebral lobe nearly to the occipital furrow, when it turns

abruptly outwards. Dorsal furrow rather wide and deep, con-

tinuing a little less distinctly around the front.

Fixed cheeks narrow, expanding in the direction of the e3'e, and

separated from the palpebral lobe by a long distinct sigmoid

groove : posterior limb narrow, its extent unknown. Frontal

limb of moderate width, separated from the glabella by a

narrow groove, marked along the middle by a broad shallow

transverse furrow, which is stronger at the sides and sometimes

nearly obsolete in the middle; anterior margin flattened, and a

little produced in the middle.

The characters here given are pretty constant in several speci-

mens : the prominent lobed glabella, broad dorsal furrow, and

narrow fixed cheeks, are distinguishing features. The posterior

glabellar furrows are sometimes continued in a slight depression

across the centre. The frontal limb is sometimes, but not always,'

a little produced in the middle, and a shallow furrow is always

percijptible.

A well -formed specimen gives the following measurements:

Length of glabella, 0*30 of an inch; width at base. 0'29
; width

at apex, 0*22; frontal limb, 0*12
;
entire length of head, 0-48.

A pygidium in the same assopiation, and apparently belonging to this

species, has the anterior margin much curved, the axis very prominent, and

the lateral lobes convex near the axis, concave and flattened towards the

margins. The axis is marked by four annulations, exclusive of the anterior

ridge : the posterior one is elongate, and apparently indented about the

middle of its length. The lateral lobes have three or four ribs, which are

longitudinally divided, and terminate in a flattened border : the divisions

are narrow and prominent.

In species like this one, it is not easy to point out the characters which

separate them from such forms as DikeJocephalus apiniger or D. pepinensis;

and we have the features of glabella intermediate between the more cha-

racteristic forms of CoNOCEPiiALiTES and Dikelocephalus. In this one
the glabella is more conical, and the posterior glabellar furrows scarcely

united across the summit.

The pygidium which occurs in several specimens associated with the

glabella, has the prominent axis and broad lateral lobes with wide margin
which are characteristic of the Dikelocephalus, and I am therefore in-

duced to place the species under that genus.

This species occurs in the second fossiliferous beds at Trempaleau, and

in the greenish sandstone near the same horizon at Miniska, about the

middle of the formation.

[Senate, No. 11
5.

J

Id
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DIKELOCEPHALUS OSCEOLA ( n. s.).

PLATE X, FIG. 18; AND PLATE VII, PIG. 49?

Head small in the specimens observed, having a length of less

than half an inch.

Glabella with the sides nearly parallel, slightly narrowing an-

teriorly, truncate in front. Occipital furrow narrow and well

defined : occipital ring of the same convexity as the glabella,

and of equal widtli throughout. Posterior glabellar furrow

sharply defined in the cast, and extending in a backward curve

entirely across and terminating a little in advance of the centres

of the palpebral lobe : the second furrow slightly marked on

the sides of the glabella. Dorsal furrow narrow and well defined

in the posterior part, slightly marked in front.

Fixed cheeks narrow, expanding towards the eye : palpebral lobe

limited by a distinct groove, which, in its posterior inward

curve, extends to a point opposite the extremity of the occipital

ring. Frontal limb of moderate width, extended in :^"ont of the

glabella in a broad depression, Avhich is nearly flat in the bot-

tom, and thence rising abruptly in a narrow marginal rim.

This species has been observed in three imperfect specimens of the head.

It resembles in general features specimens of the three preceding species

(D. pepinensis, D. spiniger and D. inisa); but is distinguished from all of

them by the wide depression in front of the glabella, and the abruptly

elevated narrow border. These specimens have the characteristics of the

Genus Dikelocephalus, as shown in all the preceding species. It occurs

in the sandstone at Osceola mills, associated with Ill^nurus.
A small glabella associated with this one does not show the second pair

of furrows : it is more sharply truncate, and a little wider in front ; the

frontal limb is shorter ; the depression anterior to the glabella is narrower,

and the marginal rim a little stronger and very straight in front. This

specimen and the others are associated with a pygidium described below.

A Pygidium (of this species?, Plate vii, f. 49) has the axis com-

paratively narrow and abruptly elevated, marked by six annula-

tions besides the anterior articulating segment. The lateral lobes

are marked by about four ribs, besides the anterior segment.

The anterior margin of the pygidium is extremely curved, and

the antero-lateral angles are produced into long curving spines

which are as long as the body of the pygidium. The posterior

margin between the spines is rounded, and the ribs terminate in

a continuous thickened border.

At least five individuals of this peculiar species have been seen. The figure is twice enlarged,

from a cast made in the natural mould in sandslone, associated with the glabellse described above.



CONTRIBUTIONS TO PALAEONTOLOGY. 147

GENUS CONOCEPHALITES ( Zenker).

I HAVE referred to this genus several species heretofore placed

under DiKELocEpHALus and Lonchocephalus by Owen; restricting

the former designation to the typical species of that author, which

are certainly very distinct from some of the others described under

that genus. Those species with the more conical and highly arched

forms of glabella were in part designated by Dr. Owen as Loncho-

cephalus, of which one character is the long spine projecting from

the base of the glabella.

The generic description of Lonchocephalus is as follows :

" Generic character. In this small and singular genus the highly

" arched glabella is either undivided, or has only two very

" obscure furrows. A spine of greater or less length projects

" backwards from the base of the glabella, in the median line

'* of the body over the thoracic segments ( fig. 12, Tab. I A).
*' The pygidium found associated in tlie same beds is semilunar,

" with little or no border, and has four segments of the axal

*^ lobe."

The Genus Crepicephalus was created for other forms, of which

Dr. Owen speaks as follows :

^' The rather flat slipper-shaped glabella is tapering and slightly

" acuminated anteriorly, with a faint ridge in the median line:

** two small and very superficial depressions, and a posterior

" faint furrow, very partially divide the glabella. The facial

*' sutures run nearly parallel to the margin of the glabella, and
** join a thickened cordlike anterior narrow border, enclosing
** a convex area, narrower in front than at the sides. Oblique
** plications can sometimes be traced on the cheek-plate in

*' advance of the eye, converging towards the apex of the

" glabella."

We observe here also characteristics of the Genus Conocepha-

lites in the conical glabella with obscure furrows, and the ocular

ridges in the oblique plications, etc. ; while the only species de-

signated by Dr. Owen (the C. wisconsensis) has a wide frontal

limb, and offers no means of distinction in the head from one

species placed under the Genus Lonchocephalus (the L. hamulus).
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It is difficult and perhaps impracticable to sustain these genera,

or either of them, upon the characters here given ; though it must

be admitted that there is some difficulty in referring all these

species to Conocephalites, when we restrict the signification to

such forms as the C. sulzeri and C. striatus.

In several of our species the glabella is very depressed convex,

and the oblique farrows are wanting or very obscure. It must be

stated, however, that we are always dealing with the casts of the

interior, and therefore these markings are necessarily obscure.

The presence of spines from the occipital ring cannot of course

be regarded as of generic importance, while the caudal spines in

one species may perhaps be admitted as unobjectionable in Cono-

cephalites. At the same time many of the thoracic segments as-

sociated with the cephalic shields having the characters noticed,

are not like those of Conocephalites. On the other hand, instead

of terminating abruptly at the extremities, they are suddenly

bent backwards in an elongated spiniform extension, very similar

to the segments in Paradoxides. Other forms, both of the head

and of the separated thoracic segments, bear some characters in

common w^ith Olenus.

When we look at the course of the facial suture, the form and

proportion of the eyes, we find them varying from the characters

of Conocephalites as exhibited in the species cited above.

In the last named characteristics, many of our western species correspond

more nearly with the G. emmernchi 'of Barrande, which likewise has a

node on the occipital ring. Were it not for the extension of the pleura, we
would find no difficulty in the comparison with this European species. This

feature of the thoracic segments would demand an extension of the charac-

ters of Conocephalites, or the admission of a separate genus ; in which

case, to avoid the multiplication of synonymy, I would suggest that one of

the names proposed hy Dr. Owen be adopted.

I hesitate at the present time to separate these forms from Conocepha-
lites, because the material, being all fragmentary and in the condition of

moulds or casts, may not carry with it the conviction to the minds of na-

turalists, that it otherwise might do. The glahella, moreover, with the fixed

cheeks, being referable to forms of similar character to C. emmerichi, offer,

in these parts, the greatest analogy with Conocephalites.
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CONOCEPHALITES MINOR (Shumard).

PLATE VIII. PIGS. 1-4.

Conocephalites minor : Shumard, Trans. Acad. Sciences of St. Louis, Vol. ii, p. 105.

*' Very small. Glabella well defined by linear dorsal furrows,

" subcircular, much elevated above the cheeks, regularly con-

" vex, slightly longer than wide, marked on either side with
*' two short deep lateral furrows, which are directed obliquely

" backwards, and reach not quite one-third the distance across :

" neck-furrow linear, distinctly but not deeply impressed, si-

*• nuate, arched forward in the middle
;
neck-segment short

" triangular, gently convex, not elevated, posterior angle ter-

" minating in a delicate acicular spine which is prolonged

" backwards, its length unknown; front margin narrow, convexj

" cheeks rounded, having very delicate ocular ridges, which
*' pass from the eyes in a short curve to reach the glabella a

" short distance in advance of the anterior glabellar furrow.

" Length of head, 0*10 of an inch; length of glabella, 0'08.'^

Among a large number of specimens in my collection, which I

have referred to this species, there are some varieties of form.

A single specimen of the head, destitute of cheeks, which was

kindly sent to me by Dr. Shumard, from near the mouth of Black

river, has a more rotund forni, and the glabella is proportionally

shorter than in specimens from Trempaleau, before regarded as

undescribed, but wdiich I have now identified with the species of

Dr. Shumard. The sandstone of the Black -river locality is of

somewhat different character, finer and more compact; and the

difference in form may be due only to physical conditions.

In the Trempaleau specimens the glabella is ovoid and very

gibbous ; the width and length to the occipital furrow about as

three to four, varying slightly in different specimens, some of

which are proportionally longer. The lateral furrows reach about

one-ihird across the glabella. The anterior furrow is short and

slightly oblique : the middle furrow is more deeply impressed
;

and the posterior furrow is more oblique and deeper, separating

the posterior lobe so that sometimes it appears like an ovoid tu-

bercle. The occipital furrow is either direct or a little arched

forward, sharply impressed : the occipital ring is short, triangular,

and extended posteriorly into a slender sharp spine, which, in-

cluding the segment, is about as long as the glabella. The dorsal

furrow is strongly defined, limiting the glabella as distinctly in

front as at the sides. The fixed cheeks are narrow, convex or
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rounded longitudinally, a little wider anteriorly, rarely showing

ocular ridges : the posterior limb is much extended. The frontal

limb is convex, narrower than the cheeks, marked by a sharp

groove, and terminated by an equally sharp, straight, narrow

border. The movable cheek is small, broadly triangular, with a

well-defined border which is prolonged into a short spine, and on

its inner angle supports a prominent oculiform tubercle.

The caudal shields associated with this species are small, some-

what semicircular or paraboloid, with the axis prominent and

marked by about six rings. The lateral lobes show four distinct

ribs, which terminate in a narrow border.

Well-formed specimens measure, from the neck-furrow to the

anterior limb, about 0"12 of an inch; the glabella being O'lO of

an inch in length, and about 0*07 of an inch in width.

The figures 1, 2, 3, 4, are views of the glabella and fixed cheeks, a profile

of the same, a separated movable cheek, and a pygidium, which are all four

times enlarged.

This small species is very common in the sandstone at Trempaleau, as-

sociated with C iowensis, Lingula ampla, Obolella? and Fugiunculus or

Theca. Dr. Shumard cites the Conocephalite8{Lonchocephalus)chippewaensis

as occurring in the same association, near the mouth of Black river on the

Mississippi. The original C. (
L.) chippeicaensis of Owen is cited by the

author as from thefoiuih or Marine-mills trilohite bed, while the C. minor

is in the loiuer trilobite bed.

The following species of Conocephalites is from the Potsdam sandstone

of New-York

:

CONOCEPHALITES MINUTUS.

PLATE VIII. FIGS. 5, 6 & 7.

Conocephalites minutus : Bradley, American Journal of Science, Vol. xxx, p. 241, 1860.

Head semicircular, somewhat straight in the middle of the front,

with the posterior angles of the cheeks produced into spines

which are more than half as long as the cheek-shields.

Glabella very gibbous, ovate conical, a little longer than the

width at the base, slightly narrowed behind ; marked by three

pairs of glabellar furrows, the anterior ones being usually ob-

scure : occipital ring prominent in the middle, and produced

into a spine, which, measuring from the occipital furrow, is

about three-fourths as long as the glabella. Occipital furrow

narrow and well defined. Dorsal furrow narrow, somewhat

sharply defined, and continued of the same strength in front of

the glabella.



CONTRIBUTIONS TO PALAEONTOLOGY. 151

Fixed cheeks comparatively wide, with the posterior limb short :

ocular ridges distinct, reaching the dorsal furrow just behind

the anterior glabellar furrow. Frontal limb extended, with a

thickened and elevated anterior border which is a little wider

in the middle.

Movable cheeks narrow, with ocular sinus comparatively large :

the border is thickened and produced in a slender extension in

front, and posteriorly produced into a distinct spine.

This species is given in this place for comparison, since it has been re-

garded as identical with the C. minor of AVisconsin. They are much alike,

and, on cursory examination, might not be distinguished. From specimens

which have been kindly given me by Mr. Bradley, the form of glabella

and fixed cheeks have been determined, and a figure of the movable cheek

has subsequently been added to the plate from a specimen in Mr. Bradley's

collection.

The figures are four times enlarged. The greater width of the fixed cheeks,

and the smaller movable cheek of this species, are distinctive features. The

straight anterior border and wide fixed cheeks give the aspect of Olenus

to the frontal limb.

Fia. 5. The glabella and fixed cheeks of C. minutus, four times enlarged.

Fig. 6. Profile of the same.

Fig. 7. A movable cheek of the same.

This species occurs in the Potsdam sandstone at Keeseville, N.Y.

CONOCEPHALITES EOS(n.s.).

PLATE VII, FIGS. 24 & 25; AND PLATE VIII, FIGS. 8 <fe 9.

Glabella very gibbous, width at base equal to its length from

the occipital furrow ; sides curving and gently narrowing an-

teriorly : anterior extremity abruptly rounded at the angles,

and slightly curving in front. The posterior furrow is obliquely

curved, reaching nearly to the base of the glabella, leaving the

posterior lobe as a prominent node. The middle furroAv is less

distinct, slightly curving, and reaching nearly one-third across

the glabella. The anterior furrow is not visible in the cast. The
occipital furrow is comparatively broad, deep and well defined,

curving forwards at the extremities : occipital ring very con-

vex, rounded, and a little more elevated than the back part of

the glabella. Dorsal furrow deep and strongly defined, particu-

larly in the middle of its length : fixed cheeks very narrow;

at the sides, and arching longitudinally ; the palpebral lobe

separated from the cheek by a long sigmoid groove which

reaches nearly to the groove in the posterior limb : the latter is
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broad, and the border narrow. The frontal limb has a wide and

deep groove in front of the glabella, with an abruptly raised

narrow anterior border, the whole being curved suddenly down-

wards at the anterior lateral angles.

This species is conspicuously distinct from any of the others hy its very

gibbous glabella, which is nearly equal in length and width. The posterior

and medial glabella-furrows are well marked, but there is no distinct in-

dication of the anterior one.

Specimens containing this fossil were derived from a loose mass of sand-

stone at Trempaleau, apparently from the beds near the locality, since it

was little worn. From the character of the-rock, its position is probably

between the extreme lower and middle fossiliferous beds.

The three preceding species have the form of glabella which is

characteristic of Conocephalites, and the facial suture cuts the

frontal contour at a point distant irom the apex. In the last one,

however, the direction of the suture-line in its posterior course is

different from the others, and there is a distinct groove defining

the palpebral lobe ; a feature not observed in the other two.

In the following species, the glabella is conical, and more or

less distinctly marked by oblique furrows. The suture-line par-

tially cuts the anterior border at a point distant from the apex,

but a narrow portion of the cheek-border extends along the frontal

limb nearly or quite to the apex. This course of the suture-line

produces a sloping or curved outline from the apex to the lateral

margin of the frontal limb. The fixed cheeks are very narrow, and

prominent towards the eye; but in none of them are there well-

marked ocular ridges, and the palpebral lobe is not observed to

be distinctly limited by a groove, except in C. anatinus. In the

latter character there is no departure from typical Conocepha-

lites; but in tlie course of. the suture-line in front, there is a

departure from the recognized species of that genus.

The species thus grouped are the C. perseus^ C. sfiumardi, C.

nasutus^ C. oweni, C. eryo?i, C. anatinus and C patersoni.

Among the remains of some of these species we find the " dou-

blure^'' or lower border of the frontal limb, separated as a single

piece
;
presenting a feature somewhat similar to the corresponding

part of Paradoxides, except that its continuity on the posterior

margin is not broken by the attachment of the hypostoma. This

portion of the front, however, has a distinct, central, vertical

suture, as in Asaphus (See fig. 38 a, Plate vii ).

Should the species possessing these features be found to require separation

from Conocephalites, I would propose the name Conaspis.



CONTRIBUTIONS TO PALEONTOLOGY. 153

CONOCEPHALITES PERSEUS (n. s.).

PLATE VII, FIGS. 17-23; AND PLATE VIII, FIG. 33.

Glabella cylindrico-conical, gibbous, rounded at the anterior ex-

tremity. Glabellar furrows very distinct; the posterior furrows

oblique and deeply impressed, and extending across the gla-

bella : the second furrows are nearly rectangular to the axis,

distinct at the sides, and extending almost across the glabella;

anterior furrows obscure or obsolete, and close to the anterior

extremity, the anterior* lobe very short. Occipital furrow com-

paratively deep, curving forward in the middle and at the

extremities : occipital ring as high as the posterior part of the

glabella, or sometimes a little higher. Dorsal furrow sharply

an<l ricatly defined, and its continuation in front almost as well

marked as at the sides.

Facial suture vertical in its anterior line, curving at the promi-

nent palpebral lobe, and making a sharp curve outwards at its

lower angle.

Fixed cheeks narrow; palpebral lobe prominent
;
posterior limb

narrow triangular
;
frontal limb short and traversed in the

middle by a deep groove, from which the narrow anterior mar-

gin rises abruptly : outline in front a little produced in the

middle. The centre of the palpebral lobe is opposite the middle

of the glabella. In the very gibbous form of the glabella and

deeply marked posterior furrows, which are united across the

middle, and in the narrow and deeply grooved frontal limb, it

differs from any of the species described.

A pygidium associated with numerous specimens of the glabella

is nearly semicircular, slightly curved on the anterior margin,

with a narrow prominent axis which is marked by three or four

annulations besides the terminal one, the latter bearing two ob-

scure nodes. The lateral lobes are scarcely convex, with about

three divided ribs.

This species occurs on the Mississippi river, opposite the mouth of the

Chippewa, associated with Conocephalites diadematus and Arionellus hi'

punctaius. It likewise occurs in gray ferruginous sandstone at Kickapoo,

associated with C. shumardi; differing from that one conspicuously in its

more cylindrical glabella.

[Senate, No. 115.] 20
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CONOCEPHALITES SHUMARBI ( n. s.).

PLATE VII, FIGS. 1 & 2; AND PLATE VIII, FIG. 32 & 19?

Glabella broad, truiicate-couical, width at base greater than the

length, convex, gibbons in the middle, and in large specimens

a little flattened or depressed-convex on the sides. Posterior

furrows oblique, leaving a large prominent posterior lobe
;

middle furrow oblique and deeply marked ; anterior furrows

shorter and less oblique, leaving a small anterior lobe. Occipital

furrow somewhat strongly defined, straight in the central part,

curving forward at the sides : occipital ring curving forward,

wider in the middle. Dorsal furrow strongly marked at the

sides, deepl}^ indented at the anterior angles of the glabella,

and continued in front of the same depth as at the sides.

Facial suture vertical in front of the eye, meeting the anterior

angle of the palpebral lobe opposite the anterior glabellar

furrow. The palpebral lobe extends as low as the posterior

glabellar furrow, whence the suture turns outwards and ob-

liquely downwards.

Fixed cheeks of moderate width, and, in larger specimens, dis-

tinctly marked by ocular ridges which extend from the anterior

glabellar furrow to the anterior margin of the palpebral lobe :

the posterior limb is comparatively broad, triangular. Frontal

limb of medium width, rising somewhat abruptly from the

furrow in front of the glabella, and forming a rounded, more or

less prominent ridge, descending into a subcentral groove, from

which the anterior border rises abruptly, forming a narrow

ridge which is a little wider in the middle than at the sides.

This is a well-marked species, preserving its distinguishing features even

in the smallest specimens. It is remarkable for the great width of the gla-

bella at its base, the strong glabellar furrows, and truncate apex ; while

the prominent ridge in front of the glabella, with the anterior furrow and

sharply elevated margin, are peculiar. The ocular ridges, conspicuous in the

larger specimens, are observable in the smaller ones.

A small specimen gives the following measurements : Length of glabella,

.18 inch; width at base, between .19 & .20; width at apex, .11; fron-

tal limb, .09. Entire length, .32 inch.

Several larger specimens are imperfect ; one of them being nearly twice
as large as the one measured.

This species occurs, in numerous small specimens, in the ferruginous gray
sandstone at Kickapoo, Wisconsin, associated with Ccmocejjhalites nasutus
and C. diadematus'. In one specimen from a different bed, there is a single

individual of twice the ordinary size. Numerous specimens of considerably
larger size than the ordinary forms at Kickapoo have been found at Marine
mills on the St.Croix river, associated with C. oweni.
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CONOCEPHALITES NASUTUS (n.s.)^

PLATE VII. FIGS. 3-9.

A SMALL species with a somewhat broad head. Glabella short,

truncate conical, somewhat abruptly convex, the length equal

to the width at its base ;
the posterior and middle furrows

oblique, and somewhat deeply marked ; the anterior one near the

front of the glabella, and often inconspicuous in small indivi-

duals. Occipital furrow somewhat wide and deep, straight in the

middle, making a slight curve backwards, and thence forward

at the extremities : occipital ring rather broad in the middle

and narrower at the sides. Dorsal furrow linear, well defined,

and extending with the same strength in front of the glabella,

which rises abruptly, while the cheeks are nearly flat.

Fixed cheeks narrow, elevated in the direction of the palpebral

lobe : posterior limb narrow triangular ; frontal limb extended,

scarcely convex, and sloping downwards from the glabella for

two-thirds the length, where it is marked by a transverse fur-

row, beyond which it is contracted at the sides, a little convex

in the middle and attenuated towards the anterior margin.

The movable cheek ( of this species ? ) is somewhat elongate,

gradually narrowing to the posterior extremity, which is produced

into a slightly curved spine of moderate length. The facial suture

reaches to the base about one-third the distance from the marginal

rim to the eye.

This species is abundant in the gray and ferruginous sandstone of Kicka-

poo. It is pretty uniform in its characters, and easily recognized by the

pinched and nasute anterior portion of the frontal limb. The posterior

portion of the limb is sometimes scarcely convex, and in others it is elevated

in a convex band. In its short broad truncato-conical glabella it resembles

G. ahumardi ; but in that species the cheeks are more elevated towards the

eyes, and the anterior margin of the frontal limb is abruptly elevated into

a sharp narrow ridge, the dorsal furrow is deeply pitted at the anterior

angles of the glabella, and the glabellar furrows more deeply impressed.

The species associated with this one are G. diadematuH, G. shumardi and

G. perseus.

CONOCEPHALITES OWENI(n.s.).

PLATE VIII. FIGS. 17 & 20.

Glabella ovate-conical, the width at base equalling or a little

less than its length from the occipital furrow, regularly convex

and gently curving in front. Posterior glabellar furrows ex-
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tremely oblique, the middle ones less so, and reaching not

more than one-third across; the anterior furrows not distinctly

seen. Occipital furrow shallow, of equal width throughout, or

sometimes nearly obsolete at the extremities and a little wider

in the middle : occipital ring having about the same convexity

as the back part of the glabella. Dorsal furrow Avell defined, not

sharp or deep, and continuing of the same depth in front of the

glabella.

Fixed cheeks narrow. The line of the facial suture, from the front

contour, is nearly vertical (with the exception of the palpebral

curvature) to the posterior glabellar furrow, whence it turns

obliquely outwards, leaving a narrow posterior limb, which has

a lateral extension two-thirds as great as the width across the

axis at the occipital ring : frontal limb regularly convex, and

curving abruptly downwards in front.

Movable cheek moderately convex, more than half as Avide as

long, with regularly curving outer margin and thickened border

which is produced anteriorly, and the posterior extremity ex-

tends in a slender spine. Sinus, formed by the eye-tubercle, of

medium size.

In two specimens, carefully measured, we have the entire length

of glabella 0*30 of an inch ; width of glabella at base, 0*29
;
at

apex, 0*18; entire length of head, 0*44; frontal limb, 0*10 of an

inch. In another specimen, these measures are respectively 0*25,

0-23, 0-14, 0-38, 0-09.

This species, in its glabella and frontal limb, somewhat resembles C.

eryon (fig. 16), but the proportions are somewhat difi'erent : the glabella

is narrower at base and much more convex ; the frontal limb is not quite

so extended, and is more convex ; the facial suture continues its vertical

direction farther down, leaving a narrower posterior limb of the fixed cheek.

The heads and cheeks of this species, in the condition represented on the

plate, occur in myriads in certain layers at Marine mills : the slabs are

covered with these, and remains of two other species which are compara-

tively rare. This position, according to Dr. Owen, is above the middle of

the Sandstone series in the Fourth Trilobite bed.

The Conocephalites (LonchocephalusJ chii^pewaensis of Owen is cited by

that author as occurring in the fourth or Marine-mills Trilobite grit ; and

before I had critically examined this one, I supposed the smaller specimens

to be the same. After having studied numerous specimens without finding

evidence of a spine from the occipital ring ( that being a conspicuous feature

of the C. cMppeicaenaia) , I am constrained to refer the specimens to some

other species. Most of the specimens, moreover, are much larger than the

figures of Dr. Owen.
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In some of the slabs from Marine mills there are spines which appear to

have belonged to the posterior part of the head of some trilobite, and these

may possibly belong to the species of Dr. Owen which I have failed to

procure. Some of the species appear to be restricted 1o a very limited range,

and it is quite probable that my specimens are from a different layer than

that in which G. chippeicaensis occurs.

CONOCEPHALITES ERYON ( n. s.).

PLATE VII, PIGS. 10-16; AND PLATE VIII, PIGS. 16 & 31.

Specimens consisting of the glabella and fixed cheeks, with im-

perfect movable cheeks and a pygidium.

Glabella ovate conical, a little wider at base than the length

from the occipital furrow, depressed convex, arcuate : sides

gently curving on the loAver half and more rapidly above, slight-

ly truncated anteriorly : furrows oblique and faintly marked,

extending more than one-third across ;
the anterior one usually

impercejL.tible, and the others frequently obscure. Occipital fur-

row shallow and not sharply defined in the middle, deeper and

more strongly defined at the sides : occipital ring not elevated

above the general convexity of the glabella, somewhat triangu-

lar in form, projecting backwards in the middle.

Facial suture nearly vertical from the front to the eye-lobe, which

is anterior to the middle of the glabella : behind this it makes

a slight curve and extends backwards, making an angle of about

60° with the line of the axis.

Dorsal furrow very shallow at the sides, and continued less di-

stinctly in front of the glabella; the fixed cheeks being little

elevated, and the glabella rising more abruptly. The fixed

cheeks are narrow in the upper part, elevated in the direction

of the eye, but the palpebral lobe is not well defined ; the lower

limb broadly triangular, with a shallow posterior furrow ; the

frontal limb broad, depressed convex and arching downwards

in front, and transversely marked by a shallow groove about

one-third its length from the front.

More than one hundred individuals of this species have been observed

on a single slab of stone, and the characters are well preserved from the

smallest specimens to the largest one.

The entire length of the head of a large specimen is 0.G5 of an inch.

Length of glabella . 35

Width of glabella at base 0.37

Width of glabella in front 0.18

Length of frontal limb 0.12

One of the smaller specimens has the entire length of head 0.11 of an inch.
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This description of the species is taken from numerous specimens ob-

tained at Trempaleau ; while a single specimen from near Lacrosse ( Plate

viii, f. 31), with the same proportions, has the glabella more bent down-

wards in front, and the sides are more indented by the furrows, only two

of which are distinctly seen. The fixed cheeks are precisely as in the

Trempaleau specimens.

A separate cheek, apparently of this species, is subtriangular, depressed

convex, a little prolonged in front and apparently obtuse behind, with a

thickened border and small eye.

A pygidium, associated with these specimens, is short and wide, with a

strong prominent axis, which has three distinct annulations besides the

anterior one, with two or three distinct ribs on the lateral lobes. The entire

width is 0.47 of an inch, and the length 0,21 ; the axial lobe being 0.19

of an inch wide,

CONOCEPHALITES ANATINUS ( n. s,).

PLATE VII, FIGS, 34 k 35 ; AND PLATE VIII, FIG. 29.

Glabella depressed-convex, subovate-conical, slightly subangular

along the middle, rounded anteriorly, the sides curving, the

base nearly straight, leugth a little greater than the width at

base. Furrows shallow and often indistinct : occipital furrow

narrow and shallow
;
occipital ring comparatively^ wide, flat-

tened on the top, a little higher than the base of the glabella

;

dorsal furrow shallow, and continued in front of the glabella.

Facial suture making a gentle curve outwardly from where it

cuts the contour in front, and thence nearly straight to the

anterior margin of the palpebral lobe, and slightly curving

outwards again returns beneath the eye, almost to the dorsal

furrow, and then turns very abruptly outwards.

Fixed cheeks very narrow, spreading a little in the middle, and

separated from the elongate palpebral lobe by a sliallow groove :

posterior limb narrow. Frontal limb extended, with a shallow

depression close to the glabella, beyond ^hich it is very gently

convex and rounded at the extremity.

This species is peculiar, and very well marked in the curving

anterior margin of the frontal limb, the elongate palpebral lobe,

and the shallow narrow dorsal furrow, which is sometimes scarce-

ly distinct.

Associated in the same specimens with these glabellas there are several

movable cheeks and other parts of the body, which may belong to this

species. All the cheeks have the facial suture terminating at some distance

within the posterior angle, which is extended in a long curving spine. The
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inner angle is marked for a very large eye-tubercle, corresponding to the

elongate palpebral lobe.

A single pygidium in the same association^as a short elevated axis, with

only two or three rings visible : the lateral lobes are somewhat flat, marked

by about three ribs which terminate in a broad flattened border. Some se-

parated articulations of the lateral lobes of the thorax are marked by a

broad groove gradually narrowing to the distal extremity, which is obtuse.

This species occurs in a ferruginous sandstone, above the lowest trilobite

bed on the shores of Lake Pepin. In a single specimen, of five inches square,

there are at least a dozen individuals. The glabella and check of Plate vii,

figs. 45 & 46, are from this specimen. The small specimen, Plate viii, f. 29,

is from a different layer, at Trempaleau.

CONOCEPHALITES PATERSONI ( n. s.).

PLATE VII. riGS. 45 & 46.

Glabella ovate conical, depressed convex and slightly subangular

along the median line, rounded in front, slightly contracted op-

posite the eye-lobes, a little longer than its width at the base;

marked by three shallow oblique furrows which are faintly im-

pressed in the mould, the anterior one being near the front of

the glabella. Occipital furrow slightly impressed at the sides,

and not visible in the centre : occipital ring narrow at the

sides, wider and more elevated in the middle (but without ap-

pearance of a spine). Dorsal furrow shallow, faintly impressed

at the sides, and, in old specimens, not defined in front of the

glabella.

Fixed cheeks narrow^in the middle, gradually expanded towards

the front, and curving regularly below into the narrow posterior

limb : palpebral lobe not preserved in the specimens described
;

ocular ridges extending obliquely across the fixed cheeks

;

frontal limb much extended, nearly three-fourths as long as the

glabella, plain and gently curving downwards, a little more

prominent in the middle, and without transverse ridges or

furrows.

Although but two individuals of this species have been obtained, the

characters are so peculiar as to leave no doubt as to its specific distinction.

The glabella is scarcely separated from the frontal limb in the larger in-

dividual, and the latter is very long and quite free from ridges or furrows,

a character not observed in any other species. A similar extent of frontal

limb exists in C. diadematus, G, icisconsentiis and G. hamulus ; but in these

it is marked by furrows or ridges, and connected with a difi"erent form of

glabella which is limited by a frontal furrow.

This species is associated with ConocephalUes anatinus in a ferruginous

sandstone at Trempaleau, Wisconsin.
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CONOCEPHALITES? BINODOSUS ( n. s.).

ptATE VII. Fia. 47.

A small pygidium occurring in the sandstone at Osceola mills,

differs from any of those before noticed. The axis is short, strong,

and abruptly elevated, with three rounded annulations besides

the terminal one, which is marked by two distinct nodes : these

nodes may have been spines in the original crust. Lateral lobes

with three ribs besides the anterior one : ribs divided by a groove.

The check, fig. 48, was found in the same association.

Up to this time, no glabella of CoNOCErnALiTES has been found in the

specimens from Osceola mills, and the pygidium is referred to that genus

on account of its similarity to some in the preceding group of species. The

pygidium associated with G. jjcrseun is slighlly binodose on the posterior

annulation, but its form and the proportions of its parts are very different.

There are, besides those above described, a group of species

with a moderately convex (rarely more prominent) glabella, which

in some of them is angular along the middle, with faint glabellar

furrows. In several of the species, the facial suture apparently

cuts the anterior border at a distance from the apex ;
and with

narrow fixed cheeks, they huve a prominent palpebral lobe limited

by a distinct groove, while the posterior limb of the fixed cheek

is comparatively narrow. These species might be referred , to

DiKELocEPHALus, but for tho conical glabel^, and obscure furrows

which do not extend entirely across it. Three of the species which

appear to be thus related, have been designated by Dr. Owen
respectively as Dikelocephalus, Lonciiocephalus and Crepicepha-

Lus. Should a separate designation be required for these, I would

suggest the adoption of the generic name Lonchocephalus.

The species bearing the characters above indicated"^ are the

Conocephalites winona, C. ioivensisy C. wisconsensis, C. hamulus and
' C. diadematus.

The last-named species has a more prominent glabella than the

others, and is more strongly marked by the glabellar furrows,

while the palpebral furrow is less distinct. The C.iowensis presents

some distinctive features which may render necessary its ultimate

separation from the genus.
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CONOCEPHALITES WINONA ( n. s.).

PLATE VII. FIGS. 26 - 28.

Compare Conocephalites chippewacnsis (=? Lnrxhocephalus chippewaensis, Owen)
;

Shumard in Trans. Ac. Sciences of St. Louis, VoL ii, p. 104.

Head small. Glabella cylindrico-conical, sides gently curving to-

wards the front which is regularly rounded, sharply truncate

behind by a straight narrow occipital furrow : glabellar furrows

obscure or obsolete. Occipital ring rounded, lower than the

glabella, narrow at the sides, and produced in the middle. Dor-

sal furrow abrupt, strongly defined at the sides and little less

strongly in front : cheeks abruptly rising from the dorsal furrow,

rounded above, and extended in the direction of the palpebral

lobe. Frontal limb a little depressed below the plane of the

cheeks adjacent to the glabella, and marked by a sharp trans-

verse groove which is little less distinct than the dorsal furrow
;

and anterior to this the margin is elevated as high or higher

than the part behind the groove. A slight central longitudinal

groove or depression extends across the posterior part of the

frontal limb, from the dorsal furrow to the frontal furrow.

Associated with numerous specimens of the glabella and fixed

cheeks are many fragments of movable cheeks, and one or two

nearly entire. The cheek is small, rather flat, with a strong thick-

ened rounded border, which is prolonged into a spine as long as

the body of the cheek. Eye large, semilunar, and abruptly elevated

from the cheek.

Caudal shield (of this species?) nearly semielliptical, a little

curved on the anterior margin : axis abruptly elevated, rounded,

marked by about five annulations including the terminal one.

Lateral lobes depressed convex, having three flattened simple ribs

besides the anterior one, all terminating in a narrow flattened

border.

One of the most marked features of this small species is the abrupt

termination of the glabella behind ; the lower angles not being rounded,

while the occipital furrow is very trenchant. The glabella is less gibbous

than in C. minor, and does not slope to the occipital furrow : the occipital

ring is narrower, not triangular, and less produced posteriorly ; the cheek

is narrower, the border stronger, and the eye larger. In the caudal shield,

the axis is more prominent, the lateral lobes more convex, and the ribs less

elevated without perceptible grooves.

This species is associated with G. iowensis, Obolella? and Lingula,

on the banks of the Mississippi opposite the mouth of the Black river, in

specimens received from Dr. Shumard.

[Senate, No. 115.] 21
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CONOCEPHALITES lOWENSIS.

PLATE YII, riGS. 29 - 33; AND PLATE VIII, FIGS. 10 - 12, & 30.

Jjikcloccphalus iowensis : Owen, Geological Report of Wisconsin, Iowa and Minnesota, page
675, Tab. I, f. 4, and Tab. I A, f. 13.

Conocephalitcs iowensis : Siiumard, Trans. Acad. Sciences of St. Louis, Vol. ii, p. 104.

Dr. Shumard also gives the following synonymy :

Crepicephalus : Owen, Ibid. Tab. I A, f. 10, 16 & 18.

Undet. Trilobite : Id. lb. Tab. I A, f. 11.

Lonchocephalus : Id. lb. Tab. I A, f. 15.

The species is of medium or large size. Head depressed convex.

Glabella truncate conical, moderately convex, the centre some-

times more elevated and longitudinally subangular in the

middle, a little flattened on the sides, the length (excluding the

neck-segment) equal to the width at the base, truncate in front,

with the angles abruptly rounded : lateral furrows obscure, and

apparently not existing in younger specimens. Occipital furrow

linear, rather shallow in the middle, deeper and sharply im-

pressed towards the extremities. The occipital ring has the

same elevation and convexity as the base of the glabella, wider

in the middle, straight on the anterior edge, and converging on

the posterior margin from the middle to the extremities. Dorsal

furrows strongly but not abruptly impressed at the sides, and

at the anterior angles of the glabella : the groove in front of

the glabella is more shallow than at the sides.

Fixed cheeks rising gently from the dorsal furrow, moderately

convex, not as high as the glabella. Posterior limb with a Avell

defined furrow : palpebral lobes long reniform, and "separated

from the cheeks by a strong sigmoid furrow." Frontal limb

about one-fifth of the entire length of the head ; "having a

deep transverse groove a little in advance of the middle," with

a strongly elevated and rounded or "cordlike" anterior margin.

Movable cheeks comparatively small, narrow elongate, with a

thickened border which is prolonged into a slender spine. Eye

tubercle large.

Thoracic articulations of moderate strength
;
having a simple

groove wdiich becomes gradually narrower towards the outer

end, and dies out at the commencement of the recurving ex-

tremities.
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Pygidiubi siibqiiadrilateral, with strong but slender diverging

spines from the posterior angles. The axis and lateral lobes,

without tlie expanded border, are semicircular
; the axis some-

what abruptly elevated, with five annulations : lateral lobes

\vith five segments, including the anterior one. The border ex-

tends from the extremity of the anterior segment in a direction

nearly vertical, or slightly expanding downwards : the poste-

rior edge of the border extends below the termination of the

axis about one-fourth the entire length of the pygidium.

The measurements of three individuals give following dimensions :

I. II. III.

Length of glabella in front of occipital ring .. .23 in. .46 in. .63 in.

Width of glabella at base 20 .47 .60

Width of glabella at apex 13 .28 .37

Length of frontal limb 09 .15 .18

Entire length of head 37 .71 .94

The proportions continue very nearly in all the parts except the frontal limb, which,

in the larger one, has but twice tlie length of tlie smaller one. while the other parts

are about three times as great. Since we find similar fragments of thoracic segments,

and portions of the pygidia associated in tlie same specimens with the glabella, I can

have no doubt of their identity with C. iowensis.

The illustrations en Plate viii, f. 10-12, are from Trempaleau, and are

of the largest individuals found there. Subsequently Dr. Shumard has sent

to me specimens of the glabella and fixed cheeks of several individuals from

Black river, which are much larger. These are illustrated on Plate vii,

f. 30.

^
At the mouth of Hoot river this species occurs of much larger dimensions

than the specimens of Trempaleau, and considerably larger than those from

the Black -river locality. The Root - river beds are apparently somewhat
higher in the series than thosf". of Trempaleau or Mountain inland ; but

beyond this and one other species, I have not identified fossils from that

locality.

The G. ioivensU is a well-marked and very characteristic species of the

lower fossiliferous beds of the Potsdam sandstone.

Dr. SilUMARD remarks that " this species may be readily distinguished

from the CrepicephaJiis [ConocephalUes] loisconseihsis, Owen, to which it is

somewhat nearly allied, by its wider and more conical glabella, and much
narrower front margin."

This fossil occurs with ConocephalUes minor, Lingula, Obolella?
and TiiECA, at Trempaleau ; and in a similar association, near the mouth
of Black river in Wisconsin. The larger specimens, from Root river, are

associated with fragments of Trilobites, among which no other fossils have
been observed.
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CONOCEPHALITES WISCONSENSIS.

PLATE VII, riGS. 39 - 41 ; AND PLATE VIII, FIGS. 22, 23, 24, 27 & 28.

Crepicephalus? wisconsensis : Owen, Geological Report of Wisconsin, Io-\va and Minnesota,
Tab. 1, f. 13. ( The upper figure on the specimen, the lower figure being Dikelo-
cephalus granulosus.)

Compare Dikelocephalus latifrons : Shumahd, Trans. Acad. Sciences of St.Louis, Vol. ii,

- p. 101.

Head large. Glabella strong, truncato-conical, moderately convex,

sometimes subangular in the middle, width at base nearly equal

to the length ; front usually straight, sometimes a little curved
;

sides nearly straight and regularly converging : the posterior

glabellar furrow oblique, and faintly marked ; the middle one

less distinct ; the anterior one sometimes obscurely indicated

near the anterior extremity of the glabella. Occipital furrow

strongly impressed at the sides, but often faintly marked or

scarcely perceptible in the middle. Occipital ring narrow at

the sides, wider and inclining backwards in the middle, and

rising to the base of a strong elevated spine, which is directed

obliquely backwards, and in the course of its length is gently

curved. Dorsal furrow well defined, not deep, a little more

strongly impressed at the anterior angles of the glabella, and

continued in front of the same strength as at the sides.

Facial suture curving slightly outwards from the frontal margin,

and then gently curving towards the glabella at the anterior

angle of the palpebral lobe, which is a little forward of the

middle glabellar furrow
; thence curving to the base of the eyci

it is directed outwards.

Fixed cheeks narrow, with a narrow posterior limb; the pal-

pebral lobe limited by a distinct groove : frontal limb much
extended, and gently curving at the sides ; the anterior border,

for about one-third or nearly one-half its entire length, longitu-

dinally flattened and ascending to the anterior margin, with a

wide shallow furrow between it and the posterior gently convex

portion of the limb. The shallow frontal furrow and posterior

part of the limb are sometimes visibly striated, with flexuous

interrupted lines which converge towards the glabella
;
and

the bottom of the groove, in the cast, is sometimes marked by

a row of granules or minute tubercles.

The wide frontal limb and strong curving spine of the occiptal ring are

characteristic features of this species. The glabella approaches in form that

of C. lOwenHis ; while the frontal limb of that species is much narrower, and

the fi^ed cheeks are wider and more elevated.
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A movable cheek ( Plate tH, f. 41), occurring in the same association

(and with scarcely any fragments of other fossils), I have referred to this

species with doubt.

There is also a pygidinm in the same specimens, which I have referred

to this species. It is more than twice as wide as long ; the axis is conical,

abruptly elevated, and marked by six annulations besides the anterior ar-

ticulating joint. The sides are nearly flat, and marked by four ribs which

are flattened and faintly grooved.

Dr. Shumard has very kindly sent me a specimen of the species described

by him as DiMocephalus latifrons, consisting of the large frontal limb and

the principal part of the glabella ( Plate vii, fig. 40). On comparison with

seven or eight individuals of the species which I have identified with Crepi-

cejjhalus? ivisconsensis of Owen, I can find no characters which separate

the two. From its conical glabella and oblique furrows, I place it with

CoNOCEPHALiTES. It is clearly related generically to Lonchocephalus

( ConocephalitesJ hamulus of Owen.

The great width of frontal limb shown in Dr. Owen's figure of Crepi-

cephalus luisconsensis is a character not possessed in an equal degree by

any other species except Conocephalites hamulus, and, approximately, by

Conocephalites diadematus. The contour of the limb in the two last is dif-

ferent from that of the figure of Dr; OwEN, which corresponds with the

specimens I have referred to that species. In the figure cited ( Tab. I, f. 13),

the frontal limb is equal in length to the width of the glabella near the

front ; a feature which corresponds with the specimens I have figured, and

with others of the same species. In the specimen of Dr. Shumard, the

length of the frontal limb is proportionally a little greater ; but I do not

regard this difference as of specific importance.

PLATE VII.

Fig. 39. The glabella and fixed cheeks of a small individual.

Fio. 40. The frontal limb and part of the glabella of a large individual, showing ra-

diating striae on the frontal limb. This figure is from Dr. Shumard's specimen.

Fig. 41. A cheek (associated with the glabella at Trempaleau), showing the direction

of the facial suture in its posterior extension.

PLATE VIII.

Fig. 22. The glabella, preserving part of the fixed cheeks, frontal limb, and posterior
spine.

Fig. 23. Profile of the same.

Fig. 24. Pj-gidium associated in the stone with the specimen fig. 22, and several other
similar ones.

Fig. 27. A smaller specimen, presenting some slight variations from the preceding
figure 22.

Fig. 28. Profile of the same.

This species occurs at Trempaleau, Wisconsin, and opposite the mouth of

the Chippewa river in Minnesota, associated with Ftychaspis granulosa,

Agnostus josepha, etc., in beds that I have recognized as the second fossili-

ferous group of the sandstone. The locality of Dr. Owen's specimen is not

given ; but from its association with Ftychaspis (Dikelocephalus) granu'

losus, I infer it to have been from near Trempaleau.
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CONOCEPHx\LITES HAMULUS.

PLATE VII, FIGS. 43 & 44; AND PLATE VIII, FIGS. 25, 26.
"

Lonchocephalus hamulus : Owen, GeoL Report Wisconsin, Iowa and Minnesota, page 576,
Tab. I A, f. 8 & 12.

The glabella, frontal limb and fixed cheeks, without the posterior

limb
;
form a siiboval figure, which is concave on the sides

(fiddle-shaped).

Glabella subtruncate conical, narrow, the length greater than

its width at the base, subtruncate or slightly rounded in front :

furrows very obscure, moderately convex, and sometimes sub-

angular along the middle. Occipital furrow not deep, well

marked at the sides, and shallow or obsolete in the middle :

occipital ring wider in the middle, elevated above the base of

the glabella, and produced into a long slightly arcuate spine.

Facial suture cutting the anterior margin in a nearly vertical line

from the inner margin of the palpebral lobe ; thence, making

a gentle curve outwards, it returns to the same line just in

advance of the eye, and thence to the posterior edge of the

palpebral lobe, leaving a very narrow posterior limb, the extent

of which is unknown. Frontal liml) extended about two-thirds

as long as the glabella, depressed convex on its posterior half;

thence gently curving downwards towards the front, it is marked

a little in advance of the middle by a low ridge, on each side

of which is an undefined furrow, leaving the anterior border a

little narrower than the posterior convex portion.

This species differs from the C. wisconsensis in the less lateral extension

of the frontal limb, the narrow subcentral transverse ridge and shallow

furrows, and in the proportionally longer glabella.

PLATE VIII.

Fio. 25. The glabella and part of the fixed cheeks, with frontal limb and posterior
spine.

Fig. 26. Profile of same.

The remarkable spines, which occur in the same association, are repre-

sented on Plate vii and on Plate xi, figs. 5 & 6. These appear more like

cheek-spines than glabellar spines ; but it is still impossible to assign to

them their true relations, with our present knowledge of the parts of tri-

lobites occurring in the same association. In some forms or conditions, as

fig. 44 of Plate vii, we might suppose them to be cephalic spines ; but in

the condition of fig. G, Plate xi, we cannot so readily assign them a place
;

and this question becomes still more difficult of solution when we find them

in the condition of fig. 5, where there is an expansion like a part of the

cheek within the curve of the thickened border. These spines do not re-

present the posterior spines of the cheeks, for they have no groove on the
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upper side, or evidence of infolding of the crust on the lower side ; but the

thickened parts near the base are rounded above, slightly flattened below,

and longitudinally striated, with that extremity sharply truncated as if by

a suture. In the specimen fig. 5 there is, on what maybe the posterior side,

a narrow thickened border not unlike a cheek-border, with the impression

of a th!n expanded crust resembling a cheek-shield irregularly broken off

along the inner margin.

We might suggest that the spine, like fig. 5, proceeded from the middle

or anterior part of the movable cheek, near the facial suture, curving out-

wards and backwards ; and that the expanded crust within the thickened

curving border below (which is broken on its inner margin) is a part of the

cheek-shield near the posterior angle.

Although Dr. Owen has referred these spines to tho same species with

the glabella which he denominated Lonchocephalus hamulus, I have no

evidence of such relation of the two fossils. While the spines are extremely

numerous, the glabella ( Plate viii, fig. 25, and Plate vii, fig. 43) is compa-

ratively rare : neither do they seem related by the strength and proportions

of the parts ; for the glabella, frontal limb and occipital spine are compa-

ratively slender, while the separated spines indicate a more robust animal.

The glabella is known only in the greenish gray sandstone beds at Mi-

niska, where it is associated with the spines as described by Dr. Owen.
Spines of the same character occur in the greenish and compact ferruginous

sandstones at Trempaleau, much more numerously than at Miniska ; but

the glabella has not been found in the same association.

CONOCEPHALITES DIADEMATUS ( n.s.).

PLATE VII, FIGS. 36 - 39; AND PLATE VIII, FIGS. 18 & 21?

Head broad, moderately convex, with widely extended cheeks and

frontal limb.

Glabella prominently convex, subovate-conical, about five-sixths

as wide at base as its length from the occipital furrow, rounded

or slightly subtruncate in front. Posterior furrow turning ob-

liquely backwards ;
middle furrow less strongly marked ; ante-

rior furrow still less conspicuous, and in small specimens not

distinguishable
] occipital furrow shallow^, w^ell defined, and

bending a little forward toward its extremities : occipital ring

flattened, having the same elevation as the glabella, and of

nearly equal width throughout. Dorsal furrow shallow, defined,

little depressed beloAV the plane of the fixed cheeks, which are

flattened and much below the convexity of the glabella : the

furrow is continued, though less strongly defined, in front of the

glabella.

Fixed cheeks flat, half as wide as the glabella. In the larger spe-
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mens, a distinct ocular ridge extending from the palpebral lobe

in the direction of the front of the glabella : posterior limb

unknown. Frontal limb much expanded, with a narrow flattened

space beyond the groove, and, rising abruptly, it spreads in a

broad flattened border which is apparently not thickened upon

its margin.

A movable cheek in the same association is elongate triangular,

with a large ocular sinus : the posterior angle is produced into

a long curving spine ; the body of the cheek is convex, with a

wide flattened border.

The measurements of the head are as follows : Length of gla-

bella anterior to the occipital furrow, 0'36 of an inch; width at

base, 0-30
;
width at the anterior end, 0*24

;
entire length of

head, 0*61 ; frontal limb, 0'18 of an inch.

A pygidium, fig. 21, found in the specimens from Marine mills, which

appears to be too large for any individual of G. oweni, I suppose may belong

to this species. It is more than twice as wide as long ; the axis abruptly

elevated, and marked by six annulations, including the anterior one ; the

lateral lobes are nearly flat, and marked by three divided ribs besides the

anterior one, all terminating in a flattened border. A single specimen,

larger than this one, has been seen.

PLATE VII.

Fig. 36. The glabella and part of the fixed cheeks, showing ocular ridges. ( The spe-
cimen is of medium size, from Marine mills.)

Fig. 37. A part of a larger head, with the glabellar furrows more strongly marked.

Fig. 38. A cheek associated with fig. 37, and probably of the same species. The figure

shows the course of the facial suture and the extension of the border on the
lower side, which reaches beneath the frontal limb.

PLATE VIII.

Fig. 18. A glabella and frontal limb, in which the space between the front of the
glabella and the elevated border is much narrower than in the other speci-
mens.

Fia. 21. A pygidium which occurs in the same association.

This species is comparatively rare : a few individuals occur in some speci-

mens from the Marine mills on the St. Croix river, with large numbers of

Conocephalites oweni. It is very distinct from any other, in the depressed

flattened area just forward of the glabella, and the abrupt elevation and

flattened anterior border. There is considerable diversity of expression

given to this species, from the greater or less extent of the depressed flat-

tened portion of the limb in front of the glabella, and also from the im-

perfection of the anterior border of the limb, which sometimes leaves it

little wider than the posterior flattened space.

I have collected the same species on the west side of the St. Croix river,

/^ about two miles below the Falls.
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GENUS ARIONELLUS ( Barrande).

ARIONELLUS BIPUNCTxVTUS.

PLATE VII. FIGS. 50 & 51.

Arionellus hipunctatus : SntrMARD, Trans. Acad. Sciences St. Louis, VoL ii, No. 1, p. 101*

The following is Dr. Siiumard's description of this species :

** Small, moderately elevated. Glabella convex, conical, truncated

" or sometimes very gently arched at apex : length, excluding

" the neck-segment, equal to the width at the base
; sides gently

*' convex ;
neck-furrow straight, moderately deep and well de-

" fined ;
neck-segment short, semielliptical, with the sides gently

*' rounded. Dorsal furrows distinct all around, as deeply im-

" pressed as the neck-furrow, and marked opposite .each angle

" of the glabella in front with a minute circular depression.

*' No lateral furrows visible on any of the specimens under
" examination. Front margin rounded, and occupying about
*' one-fourth the total length of the head.

** Movable cheeks regularly convex, margined with a narrow
" rounded raised border : genal angles prolonged into long
*' slender curved spines.

" Length of head, 0*22 of an incli ; length of glabella, 0*16
;

** greatest width, O'll. The general contour of the head of this

*' species, when deprived of the movable cheeks, reminds one
*' of the head of Homolonotus delpkinocephalusJ'

Through the kindness of Dr. Shumard, I have received specimens of

this pretty little species. In the form of the glabella, it resembles some of

the smaller species of Conocephalites ; hut the direction of the facial

suture, and the form of the palpebral lobe, are distinguishing features.

At the same time, the form of the associated movable cheeks is nyt unlike

many of those which occur with, and are referred to the smaller species of

Conocephalites, while the fragments of thoracic segments are likewise

of similar character.

The minute depressions, or puncta, at the anterior angles of the glabella,

are well preserved in many specimens, while the occipital ring often bears

a small obtuse spur. The minute pits in front of the glabella are well

marked ; but these are not peculiar to this species.

I follow Dr. Shumard in placing this species under Arionellus, though

it appears to me distinct from that genus, and not gencrically different from

some of the preceding species.

From the associated fossils, I infer that this species occurs about the

middle of the sandstone, "near the mouth of Lawrence creek, a small

tributary of the St. Croix river, Minnesota ;
" and from the mouth of Root

river in Minnesota, in the same horizon.

[Senate, No. 115.] 22
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In his Report on Wisconsin, Iowa and Minnesota, Dr. Owen has

described (on pp. 374 & 375) the Dikelocephalus miniscaensis and

D. granulosus. From specimens collected at the same localities, I

have recognized these species so distinctly as to leave no doubt

of their identity. While possessing some characters of glabella in

common with typical species of Dikelocephalus, there are other

features which appear to me quite incompatible with that genus.

The fixed cheeks are wider, and the facial suture has a different

direction, while the movable cheeks are equally distinctive in their

form and in their posterior extension. The surface-marking in both

species, but particularly in D. granulosus, is very peculiar, and

unlike anything known in typical species of Dikelocephalus. I

have found it necessary, therefore, to separate them from the

latter genus. At the same time there is equal difficulty in referring

them to any established genus, so far as I have access to published

scientific works. I therefore suggest a distinct generic term that

may include these two species, which, from present knowledge, I

regard as similar generic forms.

GENUS PTYCHASPIS ( n. g.).

[ Gr. Tzrvxri, plicatura; aaing, scutum.^

Head broad and strong, with wide depressed - convex cheeks.

Glabella cylindrical, convex, deeply lobed or transversely fur-

rowed, very prominent in front. Eyes anterior to the middle.

The facial suture cutting the anterior border at a point between

the eye and the glabella, or almost in front of the eye
; and

from below the eye it proceeds obliquely and in a slightly

curving line to the base, at a point near to, or a little Avithout

the centre of the cheek, leaving the movable cheek of nearly

the same dimensions as the fixed cheek. Movable cheek sub-

trapezoidal, with a strong thickened border, which is extended

into a spine. Eyes unknown. Palpebral lobe, in one species, small.

The general direction of the facial suture is similar to that of

Arionellus ; but the eye is more anterior, though of the same

form. The strongly lobed cylindrical or subcylindrical glabella

is a very distinctive feature. Thorax with strong articulations,

the axis elevated, and the annulations marked by abroad node

at their extremities : ribs marked by a subcentral groove, and

angularly bent backwards near the middle. Pygidium somewhat

parabolic ; the axis strong and elevated, marked by several

annulations, and the lateral lobes by divided ribs.
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The surface of the front of the glabella, the fixed and movable

cheeks, in one species, are strongly and peculiarly lainellose-

striate
; and in the other known species, tho cheek-borders are

grooved, with angular strise or ridges between them.

The imperfection of the specimens is such that the generic description

must remain incomplete, until more satisfactory material can be obtained.

PTYCHASPIS MINISCAENSIS.

PLATE VI, FIGS. 41-46; AND PLATE X, FIGS. 21 & 22.

Dikelocephalus miniscaensis ; Owen, Geol. Report Wisconsin, Iowa and Minnesota, pago
574, Tab. 1, f . 3 & 12;2:and Tab 1 A, f. 4 & 5.

Head large and strong, with broad cheeks having a thickened and

striated border, which is produced in a short triangular spine

behind.

Glabella large and strong, very convex, somewhat semic3-lindri-

cal, about three- fourths as wide as long, the width at the

anterior end about one -fifth less than the width at its base,

rounded or subtruncate anteriorly, marked by two pairs of fur-

rows ; the posterior pair extending obliquely and deeply about

one-third across the glabella, and connected by a straight trans-

verse furrow. The second pair of furrows are shallow, oblique,

and in older specimens can be traced about one-third across the

glabella. In older specimens the anterior lobe occupies about

one-half the length of the glabella, while in younger ones it is

scarcely more than one-third the length. The occipital furrow

is strongly defined ; the occipital ring strong and prominent,

and of nearly equal width throughout. Dorsal furrow strongly

defined, and continued in froht of the glabella.

Fixed cheeks comparatively wide.

Facial suture vertical from the contour line in front to the inside

of the palpebral lobe ; thence turning a little outwards, it comes

to the posterior margin halfway between the dorsal furrow and

the outer margin of the movable cheek. The frontal limb is

somewhat abruptly convex from the furrow, but never rises

nearly so high as the frontal lobe of the glabella, and is ab-

ruptly bent downwards to the anterior margin. Eyes unknown.

Movable cheek large, somewhat trapezoidal : the outer limb is

extremely thickened, with a few eoarse longitudinal striae pre-

served in the cast, extended behind, and uniting with the

thickened posterior border, it forms a spine three-fourths as

long as the body of the cheek. Within the thickened border

there is a distinct groove, which is not quite united with the

groove of the posterior limb.
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Thorax strong; axis elevated, and the extremities of the annula-

tions swelling into nodes : ribs strong, grooved in the middle,

and bent somewhat angularly backwards in the middle. The

anterior facette is abruptly turned inward.

Associated with the glabellce and cheeks, there are several

pygidia Avhich appear to belong to the same species. The specimen

fig. 46 is somewhat paraboloid, the axis strong and rounded, and

marked by about four very convex rings : the dorsal furrow is

deeply impressed by the lateral lobes rising abruptly, and be-

coming quite convex in the middle, and thence curving downwards

to a narrow flattened border ; marked by three ribs and an ob-

scure fourth one, which are grooved from near their origin to the

flattened limb.

This species is common, and even abundant in some beds of greenish

gray sandstone at Trempaleau, and near the mouth of the Miniska river. It

is chiefiy associated with Ptychasjns (Dikelocephalus) granulosa of Owen.
This is unquestionably identical with the glabella figured by Dr. Owen,

Loc. cit., Tab. 1, f. 3 a & 12 ; and Tab. 1 A, f. 5. The pygidium ( Tab. 1,

f. 3 h) likewise corresponds with that figured Plate vi, f. 46 ; the former

being a somewhat larger individual.

The glabella of the young of this species bears some resemblance to the

glabella of the more convex forms of Dikelocephalus pepinensis ; but the

posterior furrow is more oblique, and the second furrow more conspi&uous,

while the contour in front is more curved. It likewise resembles, in some of

its phases, the D. sjnniger ; but the frontal limb of this is nearly straight,

and the glabella is more truncate, while the glabellar furrows very nearly

correspond. The form of the fixed cheek, however, distinguishes it at once

from either of these, as well as from others of that genus. In young speci-

mens, the glabella resembles very closely that of Ptychasjns (Dikelo-

cephalus) granulosa of Owen ; but the second glabellar furrow in that

species is continued across the glabella, and the posterior lobes are marked

by a small tubercle at their extremities, while the front contour is distinc-

tive.

Although referred by Dr. Owen to the Genus Dikelocephalus, this

species differs in having the sides of the glabella not parallel throughout,

but more particularly in the form of the fixed cheeks, in the movable cheeks,

and in the character of the palpebral lobes.
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PTYCHASPIS GRANULOSA.

PLATE VI. FIGS. 33-40. M'"^'/^^

Dikeloccphalus granulosus : Owen, Loc. cit., page 575, Tab. I, f. 7 (and 5?).

Head broad, with a narrow frontal border and wide cheeks.

Glabella narrow, prominent, semicylindrical, of nearly equal

width throughout, or sometimes a little wider in front than in

the middle ; marked by two strong transverse furrows which

reach entirely across : the posterior one is a little oblique at

the extremities, and straight in the middle j the second one is

direct, or scarcely curving. The posterior lobe is wider, slightly

bent forward, and subnodose at its extremities ; while the ex-

tremities of the second annulation are slightly curved forward,

but not expanded. At the extremities of the posterior annula-

tion, and separated from it by an indentation, there is on each

side a small node lying nearly in the line of the dorsal furrow.

Occipital furrow strongly marked, straight in the middle, slightly

curving forward at the extremities, and continued in the fixed

cheeks : occipital ring narrow, prominent, and rising above

the convexity of the glabella. Dorsal furrow strongly defined,

slightly interrupted behind by the little nodes before men-

tioned. The frontal limb is depressed, a little convex in front

of the furrow, and bent abruptly downwards.

The fixed cheeks rise abruptly from the frontal limb, to a promi-

nence continued from the palpebral lobe to the dorsal furrow;

the principal part of the area from the eye backwards being

depressed convex, and produced into an angular termination at

the extremity of the posterior limb. Surface strongly striate.

The surface cliaracters are rarely seen in the casts ; but in the impres-

sions in the sandstone, they may he detected. The peculiar form of the

glabella and fixed cheeks, the anterior position of the e3^es, and strongly

furrowed glabella with prominent rounded anterior lobe, are characters

which readily distinguish this species from any other, except the young of

Ftychaspis ( D.) miniscaensis.

Dr. Owen has given the following

*' Specific character. This species is distinguished particularly by
" the glabella and cheek-plates, as far as they are preserved,

" being studded with minute granules. The glabella is divided
" by three furrows into four segments : the posterior segment
*' terminates on either side in two obscure basal tubercles. '^
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Strictly this description does not apply to the specimens ; but I suppose

the occipital furrow to be one of the three furrows mentioned, while the

*' posterior segment" terminating " in two obscure basal tubercles" can

apply to the slightly tuberculated extremities, and the small tubercles at

the extremities of the posterior lobes of the glabella.

Fig. 33, is from a cast taken in a mould of the exterior surface, sliowiog the striations;

but the eye-lobes are not visible (figure enlarged}.

Fig, 34, is from a cast of the interior in sandstone.

Fig. 35, a profile of the same

Fig. 36. An enlarged figure from a small head of this species.

Fig. 37. A cheek of this species.

Fig. 38. Profile or lateral view of the same.

Fig. 39. A part of a thoracic segment.

Fig. 40. A pygldium found associated with this species, the form of which corresponds
to the one figured by Dr. Owen, Tab. 1, f. 5.

This species occurs in the greenish gray beds of Trempaleau and Mini-

sta, in the central portion of the series, associated with Ftijcha^pis mini-

scaensis ; and in gray beds a little lower in the series, associated with

Agnostus josepha, ConocephalUes ivisconsensis and C, anatinus.

PTYCHASPIS (sp.?),

PLATE VI. FIG. 48.

The figure ( Plate vi, fig. 48) is about three times enlarged, from a small

specimen which possesses the characteristics of ihm genus.

It appears to be an entire head, but no facial suture or eye-tubercle can

be distinguished. It is possible that it may be the very young of P. mini-

scaensis, which, in all the smaller specimens, approaches the P. granulosa

in its appearance. With a single specimen, I hesitate to characterise it as

a distinct species.

It occurs in the sandstone at Trempaleau, associated with P. granulosa

and Agnostus josepha.
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GENUS CHARIOCEPHALUS (n.g.).

[Gr.jap^f, gratia; Kecpa/.T]^ caput.}

Head broad ; cheeks moderately convex towards the eyes
;

gla-

bella regularly convex, and marked by transverse furrows

;

eyes large ; facial suture cutting the contour of the front at or

near the centre. Thorax unknown. P^-gidium ?

CHARIOCEPHALUS WHITFIELDI ( n. s.).

PLATE VI, FIGS. 4?— 51;^ AND PLATE X, FIG. 20.

Head wide^ with gently convex cheeks.

Glabella regularly convex, the sides rising rather abruptly from

the depression, semielliptical, rarely appearing a little truncate

in the front, and in the cast of the interior entirely smooth, or

faintly marked by two pairs of furrows, the posterior one of

which has rarely been seen to extend across the middle. Occipi-

tal furrow shallow, gently depressed : occipital ring depressed-

convex. Dorsal furrow rather broad and w^ell defined, contined

in front of the glabella in nearly the same strength as at the

sides ; and just within the contour of the fronts it is marked

by two minute rounded pits.

The facial suture cuts the contour of the head at or near the

mriddle of the front, and, making a gentle convex curve, it ap-

proaches the glabella just anterior to the eye-lobe, and following

the curve of the latter to its posterior limit, continues in a

gently diverging line to the base of the cheek halfway between

the dorsal furrow and the outer margin.

EiXED cheeks narrow, suddenly contracted in front of the eye,

and gently expanded towards the palpebral lobe, and extended

in a comparatively short posterior limb. The frontal limb is

narrow, convex, sublunate or sometimes sublinear and straight.

Movable cheeks with a regular circular curve from the front to

the beginning of the spine at the posterior angle : the lower

part of the cheek is wide, gradually narrowing anteriorly, with

the border reaching to the centre of the front of the head. The

inner angle shows a large ocular sinus. The posterior limb is

extended into a straight diverging spine. The surface is gently

convex towards the eye, gradually depressed to a broad shallow

groove, which leaves a thickened border of the same width.
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This species is not uncommon in the friable greenish gray sandstone at

Trempaleau, and in some associated magnesian beds. It is readily distin-

guished from ail the other species by its narrow frontal border, and the

contraction just anterior to the eye. The movable cheek differs from the

others in the circular curving of its outer limb.

In its facial suture it approaches the Genus Arionellus, and some

separated thoracic segments in the same association are similar to those of

that genus. The character of the palpebral lobe, with the large eye and

form of cheek, are distinctive.
«

GENUS ILL^NURUS ( n, g.).

Body robust, broadly elliptical : head short, convex, semiellipti-

cal, the front and sides regularly rounded and nearly straight

behind.

Glabella subquadrate, convex, smooth, without distinct dorsal

furrow : palpebral lobe marginal. Cheeks wide.

Facial suture nearly vertical, slightly diverging anterior to the

eye.

Movable cheeks wide and short.

Thoracic articulations moderately convex, with a wide central

and narrow lateral lobe. Pygidium short, narrow, subelliptical,

convex in front and more curved behind.

The similarity of this fossil to Ill^enus is manifest in all its parts ;

but the quadrate form and narrowness of the central part of the head, and

the great lateral extent of the cheeks, offer some differences, which, re-

garding its primordial associations, I have thought it worth while to con-

sider. The name -proposed sufficiently indicates its relations with Ill^nus.

ILL^NURUS QUADRATUS (n.s.).

plate VII. FIGS. 52-5?.

Head broad, semielliptical. Glabella convex, a little longer than

wide, without visible occipital or dorsal furrow ; a scarcely

perceptible groove along the posterior margin ; the width a

little greater behind than before ; sides concave
;
palpebral

lobes marginal, a little behind the middle of the glabella.

Facial suture cutting the contour of the front a little within, or

nearly in, a vertical line drawn through the eye, and making a

very gentle concave curve to the outer margin of the palpebral

lobe.

Movable cheeks scarcely longer than wide, with a deep sinus

below the middle, marking the form of the eye : posterior

extremities rounded, and straight upon the posterior margin.



CONTRIBUTIONS TO PALiEONTOLOGY. 177

The middle lobe of the thorax is wide and moderately convex
;

the lateral lobes narrow, little convex, and the extremities

slightly bent backwards, and posteriorly acute. A narrow

shallow furrow runs through the middle of the length of the

segment.

Pygidium short, convex in front and marked near its margin by

a narrow groove, rounded behind.

The specimens observed are the casts of dismembered portions of the

body ; and occurring in sandstone, it is difficult to determine all the cha-

racters. The glabellse, pygidia and cheeks are preserved in considerable

numbers in a fragment of sandstone from near Osceola mills on the St.Croix

river, from a position near the middle of the formation.

In more extensive collections made at other localities, no fragment of

this species has been observed ; and it is, therefore, with probability, in-

ferred that its horizontal range is restricted.

GENUS TRIARTHRUS?

SUBGENUS THIAETHRELLA ( ii. g.).

TRIARTHRELLA AURORALIS { n. s.).

PLATE IX. FIG. 13.

A small and obscure species occurs among the Dikelocephali

at Lagrange mountain, which has an elongate semioval glabella,

with the fixed cheeks wide and spreading in the posterior limb,

and very narrow in front. The glabella shows an obscure indenta-

tion at its margin (not so strongly as represented in the figure),

and the general expression is like Triarthrus.

The species can hardly be characterized from the imperfect specimens

known, some four or five of which have been observed.

Fia. 13. The glabella and fixed cheeks. The figure is twice the natural size of the
specimen.

^*^ For notice of a species of Conocephalites belonging to the first

group of species indicated in this paper, see Explanations of Plate vii.

[Senate, No. 135.] 23
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GENUS AGNOSTUS ( Brongniart ).

AGNOSTUS JOSEPHA ( n. s.).

PLATE VI. FIGS. 54 & 55.

^'Agnostus orion(?) Billings" : Shumard in Transeations Acad. St.Louis, Vol. ii, p. 105.

Not Battus [Agnostus] orion of Baerande, Notice preliminaire, p. 16, 18-46= Diplorrhina
orion, Coeda, 1847.

Head semi-elliptical, a little wider than long; the sides usually

curving, sometimes straight for a part of their length, margined

by a flattened or concave narrow limb ;
rather abruptly convex

at the sides : the posterior margin, just within the angles, is

produced on each side into a short spine.

Glabella prominent, narrow, extending about two-thirds the

length of the head, and crossed by a shallow furroAv near its

anterior end : the posterior lobe is marked by an oblique fur-

row on each side, and a small node on the summit at the an-

terior termination. The triangular space on each side, between

the transverse and oblique furrows, is likewise elevated into a

low node. The posterior central portion is gibbous, narrowed

at the base, with a small tubercle on each side. A narrow lon-

gitudinal furrow extends from the apex of the glabella to the

marginal limb.

Pygidium of the same form as the head, or a little wider : axis

prominent, subquadrangular, wider than long, nearly one-third

the length of the pygidium, bearing a node or short spine on

its posterior extremity ; sides and body of the pygidium (out-

side of the axis) highly convex.

In some of the specimens, the sides are a little more straight

and parallel than those given in the figures ; and in several spe-

cimens, a truncation or slight emargination has been observed in

the anterior border.

Fig. 54. The head of this species, three times enlarged.

Fig. 55. The pygidium of the same, enlarged in the same proportions as the preceding.

This species is common in some layers of gray sandstone, associated with

Conocephalites loisconsensis and Ftychaspis granulosa, at Trempaleau. It

occurs also at the mouth of Black river, and elsewhere on the Mississippi

jihout Lake Pepin.
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AGNOSTUS PAEILIS (n. s.).

PLATE X. FIGS. 24 & 25.

The two extremities of similar form. The head semielliptical

;

length and width about equal, very convex in the posterior

part, and curving downwards to the anterior margin.

The central portion of the posterior part is limited by a faint

curving groove ; and anterior to its limit there is a slight elevation,

which may have been a node on the surface of the crust. The

posterior margin, just within the angles, is produced in a minute

node. The marginal rim gradually expands from the posterior

angles to the front, where it becomes well defined.

The pygidium is of the same form as the head, slightly truncate

at the anterior angles, and the marginal rim narrower towards

the articulating border : the central part is slightly more eleva-

ted, and limited by furrows diverging from the anterior margin.

In the median line, at a point one-third the length from the

anterior margin, there is a distinct elongate node.

Fig. 24. The head, about three times enlarged.

Fig. 25. The pygidium, enlarged in the same degree.

This species occurs in a yellowish or light drab-colored sandstone, on the

shores of Lake Pepin. It is a well-marked species, and readily distinguished

from the others by the shallow grooves on both parts, and the distinct node

upon the pygidium.

In the part which I have termed the head, there is some appearance of

an elongate glabella in front of the curving groove, but the indications are

too faint to be satisfactory.

This species, and the Agnostus disparilis, occur in beds near the middle

of the formation; while A.josepha occurs in beds which are apparently

somewhat lower in the series, but the precise relations have not been

determined.

AGNOSTUS DISPARILIS (n.s.).

PLATE X. FIGS. 25, 26 & 27.

Head semielliptical, convex towards the posterior side and ab-

ruptly sloping to the front ; length and breadth nearly as three

to four; a little concave on the posterior or articulating margin,

and marked near the edge by a narrow groove on each side of

the middle, the centre a little elevated close to the margin.

The marginal rim is a little wider in front than at the sides.
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The specimens are casts of the interior in friable sandstone

;

and the finer markings, and even any marks of furrows, unless

well defined, would not be preserved.

A pygidium? in the same specimen of sandstone is trilobate,

a little wider than long. The trilobation extends nearly to the

posterior extremity, and is separated from it only by a narrow

border. The middle lobe is fully once and a half as wide as the

lateral lobe, somewhat flattened on the summit, and very distinct-

ly limited by the dorsal furrows.

In one specimen, the axis appears to be annulated ; but in

specimens so minute, when the accession or removal of a grain of

sand may alter the form and characters of a fossil, it is not easy

to decide in regard to the minor features of a species.

It is with some hesitation that I refer the separated parts to

the same species ; nor can it be decided positively that the tri-

lobate form is the pygidium. The extension of the middle lobe so

near to the extremity, offers an objection to regarding it as the

glabella.

This species occurs in friable sandstone, with Dikelocephalus osceola, at

Osceola mills on the St. Croix river.

Fig. 25. The head?, four times enlarged.

Fig. 26. The pygidium? enlarged in the same proportion.

Fig. 27. A specimen enlarged to the same degree; the middle lobe apparently marked
by transverse furrows.

The few specimens of a dark rusty-colored sandstone from Osceola mills

have proved very prolific of species. Besides those already enumerated, there

are, in the same sandstone specimens, undeterminable fragments of other

Trilobites ; and among them are impressions of parts of the head, which

is strongly pustulose, and portions of a pygidium of a very different cha-

racter from any that have hitherto been noticed. Some fragments of the

thoracic segments in the same stone are much larger than any correspond-

ing parts of Dikelocephalus minnesotensis which have been seen in the

collections, and perhaps belong to a species of that genus.

Whenever this locality, and the region about it, shall he more fully in-

vestigated, we may confidently predict that additions of much value and

interest will be made to the primordial fauna of the Upper Mississippi

valley.
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GENUS AGLASPIS ( n. g.).

The investigations in the upper part of the Lower sandstone of

the Mississippi valley have furnished me with the carapace, some

fragments of the thoracic articulations, and what appears to be a

caudal spine of a new and remarkable crustacean, for which I

have proposed the name Aglaspis.*

Generic description. Carapace wide, sublunate, or approaching se-

micircular ; its superior crust not separable into parts by suture

lines ; a sinus in the middle of the front, and preserving some

evidence of trilobation in the posterior part. Eyes anterior to

the middle, large and prominent.

Thorax probably subtrilobate, composed of several articulations,

which are recurved at their extremities. Posterior or caudal

portion more elevated in the middle and strongly arching : the

caudal extremity probably furnished with an elongate spine.

Texture punctate.

The only species known, in its carapace reminds one of Limulus ; and

though the resemblance is not so apparent in the character of the eyes, yet

we find that these organs occupy the relative position of the two oculiform

spots on the anterior part of the carapace of that animal. The segments of

the abdomen, which in that genus are anchylosed, are here free, in their

anterior members at least ; while the posterior ones are highly arched and

closely united. The associated spines, of the same texture as the other parts,

can scarcely have had any other relation to the body than the caudal spine

of Limulus ; and the Aglaspis, with its broad depressed-convex cara-

pace and its anterior eyes, was furnished with a long caudal spine as in

the modern genus.

AGLASPIS BARRANDI ( n. s.).

PLATE XI. FIGS. 7 - 16.

Carapace sublunate or semicircular, the diameter at base being

more than twice the length ; sides moderately convex ; the

middle more elevated, and showing indications of a trilobate

character : front emarginate, or with a distinct sinus ; the

margin in front and sides limited by an elevated and thickened

border, which is slightly extended at the posterior angles. Eyes

large, broad-oval, very prominent, situated near together, and

* See Canadian Naturalist and Geologist, Vol. vii,. p. 443, December 1862.
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anterior to the centre of the carapace. Near the posterior

margin of the central division, there are two small pustules.

Several fragments of thoracic articulations have been obtained :

these are all recurved, in greater or less degree, at the extremities,

without furrows upon the surface. A single segment remains ap-

parently entire : it is highly arched, having an elevation nearly

as great as the distance of the extremities. This segment is pro-

bably from the posterior part of the body.

A single spine, three inches in length, and a fragment of an-

other similar one, have been obtained. The texture is everywhere

minutely punctate, and the surface minutely pustulose.

Fig. 7, is the largest carapace obtained : one side is imperfect, and the opposite angle

broken off. The outline on the left is carried out from other specimens,
where that part is entire.

Fia. 8, is a smaller carapace, not entire in front ; and the centre of the anterior margin
is covered by a bit of crust from some other part, or some other individual.

This specimen shows the pustules on the posterior margin of the carapace.

Fig. 9, is the inner side of a portion of a small carapace, showing the cavities of the
eyes.

Fig. 10. An enlargement of the surface, showing the texture.

Fig. 11. A segment of the body? probably from the posterior part of the animal.

Figs. 12, 13 & 14. Parts of segments? showing the characters of the extremities.

Fig. 15. A portion of a caudal spine of this animal.

Fig. 16. Another specimen of the same appendage.

These remains occur in the upper portions of the sandstone ; and thus

far the specimens have been derived from two localities, one near Miniska

in Minnesota, and the other near Mazomania in Wisconsin.

This new and remarkable Crustacean is of great interest, since

I believe no well-authenticated forms of this class, other than

Trilobites, have been found so low in the series of formations.

This fossil, moreover, if its relations be such as I have supposed,

is of great interest considered in connexion with the Tracks in

the Potsdam sandstone, which occur both in Canada and Wiscon-

sin. Whether any relation may exist betw^een the two, remains

yet to be proved by farther discoveries of specimens, and also of

the locomotive appendages which we may infer that this animal

possessed, in character not entirely dissimilar to those of Limulus.
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CONCLUSION.

Although I have not been able to recognize the successive

Trilobite beds of the Sandstone as indicated by Dr. Owen, I can

nevertheless refer the species here described to three different

epochs in the Potsdam period
;
and I am not prepared at the pre-

sent time to suggest any farther subdivision. In the lower beds of

the formation I have found Conocephalites proper, together with

LiNGULA, LiNGULEPis, Obolella? and Theca. In the middle stage,

neither the limits of the beds, nor the range of species or genera,

have been so well determined ; but grouping together all that I

have found between the well-defined upper beds and the lower

fossiliferous beds known, we have Conocephalites, Dikelocepha-

Lus, Arionellus, Ptychaspis, Chariocephalus, Ill^nurus and
Agnostus, in the trilobitic fauna, together with Orthis and Pla-

TYCERAS.

The Graptolitid^ apparently begin their existence somewhere

in this central epoch, but their precise relations to the other beds

have not been determined.

In the higher beds of the formation, and clearly separated from

the great central mass, we have the Genera Dikelocephalus, Tri-

arthrella and Aglaspis, together with Lingula, Serpulites and
Euomphalus.

We observe, therefore, that the earliest trilobites are referable

to the Genus Conocephalites
;
and the Genus Dikelocephalus

does not apper in the first stages of the formation, nor below the

beds which I have referred to the second or middle stage of the

period. There this genus appears in three species, smaller and less

conspicuous than those in the higher beds. It is only in the later

stages of the sandstone, that the typical species of this genus of

Dr. Owen appear ; and those from the lower beds, thus referred

by him, belong apparently to other genera.

There is much yet to be done in the middle and lower beds of

the formation, both in the way of determining the range of species

and genera, and in the study of new or imperfectly known species.

I believe, however, that the specific and generic relations here
indicated may serve to guide investigation ; and as the localities

are often isolated, the position in the series may be determined
by a little attention to these remarks, and a comparison of the

characters of species and genera.
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Comparatively few species have been determined from authentic

Potsdam sandstone in its more eastern localities, although nu-

merous forms have been described from calcareous and shaly beds,

regarded by some geologists as equivalent, by others as newer, and
by still others as older than the Potsdam sandstone. I have made
no comparisons with these, since they appear to me all entirely

distinct from those which I have enumerated and described from

the sandstone of the Mississippi valley, and approached in cha-

racter only by the later forms of that period.

In this connexion, moreover, our attention is directed to the

fact that this sandstone of the Mississippi valley, in its eastern

extension, has greatly thinned towards the outlet of Lake Superior;

and from observations on the Escanaba and Menomonee rivers, I

am satisfied that its thickness is greatly reduced, there being but

a narrow space between the Lower Silurian limestones and the

crystalline rocks. These crystalline rocks of the south shore of

Lake Superior had assumed essentially their present condition

before the deposition of the Potsdam sandstone ; the ocean on

the west of this barrier was, in a measure, separated from that

on the east ; and the distribution of the fauna has probably been

influenced by the same causes.

Notwithstanding the successive stages recognized, the physical

conditions have been very monotonous throughout the entire

period ; and in the character of the fauna, there are similar in-

dications. We find great numbers of individuals of one species
;

and although recognizing very distinctly numerous species, there

is a kind of uniformity of character and monotony of expression,

never equalled by so many species in any formation of equal

thickness ; or even of much less thickness, where consisting of

varied character and conditions of deposit.

The multitude of individuals of a few species is really wonder-

ful ; for in some beds the layers may be separated at every inch,

or even half-inch, and yet the entire surface is covered with the

dismembered parts of these ancient trilobites.

In the preparation of this paper, I have received much valuable assistance

from Mr. K. P. WniTriELD, whose discrimination in distinguishing the

fragmentary species, and mechanical skill in disentangling these fragile

materials from a friable sandstone, as well as accurately representing them

in the illustrations, have enabled me to describe and characterize species

which otherwise would, at the present time, have been left untouched.
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PLATE I.

Ceratiocaris armatus.

fiG. 1. Ventral side of a specimeju, showing three segments, besides the terminal one,
with the tail-spines.

«* 2. Dorsal side of tlie same, showing the spines at the posterior margins of the
annulations.

* 3. Ventral side of the terminal joint, and tail-spines, of another individual.

Ceratiocaris longicaudus.

Fig. 7. A fragment shov/ing the posterior joints of the abdomen, and tail-spines. This
figure is erroneously referred to in the text as fig. 4.

«< 4, 5 & 6. Detached spines found in the same bed with fig, 7.

Ceratiocaris? punctatus.

Fia. 8 The carapace of this peculiar crustacean.

DiTHYROCARIS NEPTUNI.

Fig. 9. The terminal joir*t and tail-spines of this sj>ecies*

[Senate, No. 115.] 24
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PLATE II.

Spirophyton typum.

Fig. 1. Upper side of the frond, at about the sixth or seventh volution from the base.

«« 2. A transverse section of the same individual, about two volutions lower than
fig. 1 ; looking upon the lower side.

<« 3. A restored figure, showing the mode of growth.

Spirophyton crassum.

Fio. 4. A view of the upper side of a volution of this species.
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PLATE III.

DiCTYOPHYTON TUBEROSUM.
•^ Fig 1. A figure of a specimen of this species, natural size. This figure is ft'om a cast

of the original specimen described by Mr. Conrad.

BiCTYOPHYTON NODOSUM.

'' Fig. 2. A figure from a cast made in a natural mould in the shaly sandstone.

DiCTYOPHYTON ANNULATUM.

VFio. 3. The figure is made partially from a cast of the stem in shaly sandstone : na-
tural size.

DiCTYOPHYTON FENESTRATUM.

^FiQ. 4. A portion of the stem near the base. The lighter jjortion of the figure shows
the exterior markings; while the other parts show the impression made
upon the matrix by the interior markings, or the cast of the interior of the
stem.

This species is more robust than any of the New-York species, and the cancellating

striae are stronger. The form of the stem has apparently been nearly cylindrical, gently

enlarging from the base, and a little undulating on the margin as if slightly annulated.

The relations of this species are clearly with the strong stems which I have referred,

with hesitation, to D. newberryi (See Plate iv, f. 3).

The specimen is from the Chemung narrows, Chemung county, N.Y.
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PLATE IV.

DiCTYOPHYTON NEWBERRYI.

^ Fig. 1. A nearly entire frond of this species. The lower part is a little imperfect, that
portion remaining showing an apparent fibrous structure resembling root-
lets.

/^ <« 2. A cast of the interior of the expanded portion of the frond of this species. In
the specimen fig. 1, the upper funnel-shaped portion of the frond shows a
tendency to separate from the stem below, producing a form shnilar to thia

one.

l^ <« 3. The stem of a large individual of this species?

/> « 4. A portion of the surface from another stem, where the markings are well
'^ preserved.

DiCTYOPHYTON FILITEXTILE.
/

Fig. 6. A figure from a cast made in a natural mould in sandstone. In the figure,

some of the transverse lines are comparatively too strong.

DiCTYOPHYTON REDFIELDI?

V Fig. 6. A fragment of a stem which belongs, apparently, to this species.
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^ PLATE V.

DlCTTOPHYTON REDFIELDI,

This figure represents that part which was the upper side of the specimen as im-

bedded in tlic stone. The upper spreading portion of the frond has been split open

( probablyfroni pressure) , and the margins of this separation can be distinctly traced,

while the upper and lateral portions of the frond are folded into the cavity.

\
'X

W/

V-^ Vfl! To^i. Hi.
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PLATES V & V A.

EXPLANATIONS OF ADDITIONAL FIGURES.

i^ Fio

i^T

PLATE V.

CHEMUNG GROUP.

DlCTrOPHTTON CONRADI.

2. The dorsal view, the narrower side on the exterior carve. The figure is two-

thirds the natural size.

DlCTYOPHYTON RUDE.

8. A portion of the surface of a stem : natural size.

Fig

Fig

Fio

Fio

Fio

Pemphigaspis bulla^a.

8. The upper surface.

,4. The lower surface.

, 5. Profile view from the posterior extremity.

The figures are six times enlarged.

Amphion? matutina.

6. The glabella and part of one fixed cheek. The figure is four times enlarged.

CONOCEPHALITES OPTATUS.

,7. The glabella and part of fixed cheeks : six times enlarged.
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PLATE V A.

y DlCTYOPHYTON REDFIELDI.

This figure represents the opposite side of the specimen shown on Plate v
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PLATE VI. _
LiNGULA MOSIA. [^ < / t ^

Figs. 1, 2, 3. Varieties of form referred to tliis species, from Mazomania.

Fig. 3 a. a broadly ovate form of this species? from Stillwater.

LiNGULA AURORA. A . / 1 (/f

Fig. 4. A specimen showing the two valves slightly displaced.

«« 5. A larger individual, probably the ventral valve, which is truncated at

exiremitv.

LiNGULA AURORA, iff?'. ^ ^
Fig. 6. The exterior of this form, which is more nearly elliptical than the prec

'« 7. A cast of the interior of a ventral valve of tliis species.

«« 8. An enlargement of the surface, showing the regular concentric lines of gi"oi

and the undulating lamellose striae, which, crossing the lines of g«

give the apparently punctate texture.

LiNGULA WINONA. ') ,11^
Fig. 9. A figure of the specimen, natural size.

LiNGULA AMPLA. , / :?
5""

Fig. 10. A figure of this species, of the natural size.

DiSCINA? INUTILIS. / 3

Fig. 11. A figure of the specimen, enlarged two diameters. The substance of the fossil

has been partially removed, but the impression of the surface remains.

LiNGULEPIS PINNAFORMIS. ^->I''

Fig. 12 & 13. Two forms of the shorter valve, which have been referred with doubt to
this species.

<* 15. An enlargement of the cast of this valve, showing a flabelliform muscular
impression.

<• 14. An elongate spatulate valve, which has the typical form of Dr. Owen's species.

16. An enlargement of the cast of a similar valve, showing the tripartite muscu-
lar impression. •;.-

Obolella? POLITA. /5 c!)

Fig. 17. A figure of a specimen, natural size.

«< 18. An enlargement of a specimen of similar form.

*« 19. A cast enlarged to the same degree as the preceding, and showing the cavities

left by the articular bosses or muscular pads.

«» 20. The interior of the ventral? valve, showing the muscular impressions, with a
sinus at the apex. The figure is greatly enlarged.

•« 21. The dorsal? valve, enlarged as the preceding, showing the muscular impres-
sions with larger bosses or articulating surfaces of the cardinal line.

Fig. 22. A brachiopod having the form of Strophomena or Strophodonta, but its

generic relations are not determined.

Orthis PEPINA. / ^
-^

Fio. 23. A dorsal valve, natural size.

«« 24. A ventral valve, natural size.

«« 25. A cast of the dorsal valve.

«« 26 & 27. Casts of the interior of the ventral valve, fig. 26 showing the vascular
impressions.
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Platyceras primordialis. / d C?

Tig. 28. A nearly entire individual. The specimen is of the medium size among those

in tiie collection.

EUOMPHALUS? VATTCINUS. / 3 ^
Fig 29. The upper side of the spire. The specimen is somewhat distorted.

- Theca primordialis. / ^ i^
Figs. 30 h 81. Fignrcs showing the opposite sides of the shell.

Serpulites murchisoni. /.
'^"o^

Fig. 32. A figure of the natural size of the specimen.

Ptychaspts granulosa.

33. A figure of a small head, enlarged two diameters, to show the exterior

markings.

34. A cast (;f a larger individual, natural size.

35. A profile of the same in outline.

\Q. The head of a very small individual, enlarged three diameters. The specimen
shows a hroader glabella iu front, with distinct eye-lobes on the fixed cheeks.

37 Si 38. Profile and lateral views of a cheek of tliis species.

39. A part of a thoracic segment.

^40. A large pygidiuni. corresponding with the one referred to this species by Dr.
Owen.

Specimens of the head of this species, at loast once and a half as large as fig. 34,

have been seen in the same association.

Ptychaspis miniscaensis.

a. 41. The glabella and fixed cheeks of an individual of mediiim size.

42. A profile of the same.

43. A much smaller head, given fur cojuparison with Ptychaspis granulosa, f. 34.

Fig. 44. A profile of the same.

45. A cheek of this species, the figure of natural size.

46 A pygidium of the same species.

47. A segment of the body, found iu the same association, but probably belong-
ing to GflARIOCEPilALUS.

Ptychaspis, sp.?

The head of a very small individual of an undetermined species. It maj'- possibly be

the young of one of the above species.

Chariogephalus whitpieldi. '-. ' 7 ,^~^

Fig. 49. The glabella and fixed cheeks, showing a curving frontal limb, and without
visible furrows in the glabella, which is a cast. Tlie figure of natural size.

<« 50. A specimen preserving the glabella and fixed cheeks, where the frontal limb
is nearly straight. There are two pairs of furrows distinctly marked in the
glabella. The figure is twice the natural size of the specimen,

«« 51. A }>rofile of the preceding specimen.

« 62. A nu)vable cheek of this trilobite, natural size.

«< 53. A smaller movable cheek of the same species.

Agnostus josepha.

Fig. 54. The head of this species, showing the short spines at the gostero-lateral

angles.

* 55. The pygidium of the same species.

These figures are enlarged three diameters.
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PLATE Vll.

CONOCEPHALITES SHUMARDI.

Fig. 1. A head, natural size.

< 2. A pj'gidium, natural size.

GONOCEPHALITES NASUTUS. / ^~

^

jp|

Fio. 3. A small head, natural size.
'

' \
«* 4. A larger head.

«« 5. A very conical glabella.

«« 6 & 7. Two forms of cheeks, associated with the heads.

«' 8. A pygidiuni enlarged three diameters.

" 9. A pygidium enlarged two diameters, with two nodes on the terminal segment.

The figures 8 and 9 represent two pygidia found associated with the heads of Con'^
cephalites nasutus. It is impossible at this time to determine which of them belong

to the heads described.

CONOCEPHALITES ERYON.

Fig. 10. A head, natural size.

•* 11. Impression of a cheek.

*« 12. A thoracic segment, in outline, occurring on the same stone with figures 10,

11 & 16.

«« 13, 14, 15. Thoracic segments from different parts of -the body. From Lacrosse,

«< 16. A pygidium. From Trempaleau.

CONOCEPHALITES PEKSEUS.

Fig. 17. A small specimen twice enlarged. From Kickapoo.

«< 18. A head, natural size; a shorter form, from Root river.

«< 19. Profile of the same.

<« 20 & 21. Two forms of cheek, associated in the same rock.

** 22. Part of a thoracic segment.

«« 23. A pygidium, natural size

CONOCEPHALITES EOS.

Fig. 24. A head of this species.

<* 25. An imperfect thoracic segment.

CONOCEPHALITES WINONA.

Figs. 26, 27 & 28 . A head, cheek and. pygidium, enlarged three diameters.

CONOCEPHALITES lOWENSIS,

Fig. 29. A small head -. from Trempaleau.

«« 30. A larger head : from Black river.

«« 31. A large head : from Root river.

«< 32. Parts of thoracic segments.

«« 33. A pygidium partly restored, showing the peculiar furrows iu the rib.s of the

lateral lobes : from Black river.

r^^



200 EXPLANATION OF PLATES.

CONOCEPHALITES ANATINFS.

Fig. 34. A glabella.

«« 35. A cheek, associated with the same. Three miles above Reed's landing, Lake
Pepin.

CONOCEPHALITES DIADEMATUS.

Fig. 86. A glabella : from Marine mills.

«« 37. A larger glabella : from- Root river.

«« 38. A cheek : from Root river. The outline in front a, shows the extension of
the '' doublure'^, or lower side of the frontal limb.

CONOCEPHALITES WISCONSENSIS.

Fig. 39. A head, with spine restored, in outline : from Trempaleau.

" 40. A part of a larger head : from Trempaleau.

" 41. A cheek, from Trempaleau.

« 42. A spine, from Lake Pepin ( probably a cephalic spine of this species).

^ CONOCEPHALITES HAMULUS.

Fig. 43. Glabella with spine : from Miniska.

<' 44. A spine (of Lonchocephalus), belonging to this species??

CONOCEPHALITES PATERSONI.

Fig. 45. A small glabella.

*< 46. A large glabella.

CONOCEPHALITES BINODOSUS.

Fig. 47. A pygidium, with nodes, showing three segments besides the terminal one
in the axis, and three divided ribs besides the anterior articulation : axis
Tfide and strong.

«« 48. A cheek of this species?, in the same rock at Osceola.

DiKELOCEPHALUS ?

Fig. 49. A pygidium with spines, the axis narrow; five articulations besides the ter-

minal ones; the lateral lobes with four or five annulations, and the anterior
ridge terminating in a border; the anterior margin curved and extended in

a spine.

Arionellus bipunctatus.

Fig. 50. Glabella and fixed cheeks, twice enlarged : from Root river.

«• 51. A cheek, twice enlarged : from Lawrence creek.

Ill^nurus quadratus.

Fig. 52. A glabella.

« 53,54. Cheeks of dififerent individuals.

•« 55. A thoracic segment.

56. A pygidium.

•« 57. A larger glabella.

CONOCEPHALITES NACTUS ( n. S.).

Fig. 58. A small species with ovate conical glabella which is marked by three distinct

pairs of furrows, the posterior ones of which extend obliquely backward
nearly to the occipital furrow. It is somewhat larger and less prominent
than C. minor, with a narrow occipital ring without spine. It occurs in the

lower beds of the sandstone near the mouth of Black river, Wisconsin.
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PLATE YIIL

CONOCEPHALITES MINOR.

[ Figures four times eulari^ed.]

Fig. 1. The glabella and fixed cheek.

«« 2. Profile of the same.

*« 3. A movable cheek.

** 4. A pygidium of the same.

CONOCEPHALITES MINUTUS.

[ Figures four times enlarged.]

Fig. 5. Glabella and fixed checks.

•« 6. Profile of the same.

** 7. Cheek of the same species.

CONOCEPHALITES EOS.

Fig. 8. Glabella and fixed cheeks.

<« 9. Profile of the same.

CONOCEPHALITES lOWENSIS. ( FigS. 10 - 12 & 30.)

Fig. 10. A small head. The glabella is represented too round in front. See figure 29,
Plate vii.

«« 10 a. Hypostoma of this species.

«* 11. A cheek of the same species.

•• 12. A pygidium of the same.

PtYCHASPIS GRANULOSUS ? ( Fig. 13.)

Fig. 13. A pygidium, which is of frequent occurrence in slabs containing the head of
this species.

«< 14. The pygidium of an undetermined Trilobite.

DiKELOCEPHALUS MISA. ( Fig. 15.)

Fig. 15. The glabella and fixed cheeks of this species. The glabellar furrows are not
properly copied in this figure. See figure 4 of Plate 10.

CONOCEPHALITES ERYON. ( FigS. 16 & 31.)

Fig 16. A glabella and fixed cheeks of this species. The glabella is represented too
round in front. See fig. 10, Plate vii.

«« 31. A similar specimen from Lacrosse. The anterior pair of furrows are rarely
seen.

CONOCEPHALITES OWENI. ( FigS. 17 & 20.)

Fig. 17. A glabella and fixed cheeks.

«« 20. A movable cheek from the same specimen in which the head is found.

CONOCEPHALITES DIADEMATUS. ( FigS. 18 & 21.)

Fig. 18. The glabella and frontal limb of this species? showing a very narrow space

between the former and the elevated portion of the latter.

*• 21. A pygidium, associated in the same specimens of stone with the glabella ;

from Marine mills.

[Senate, No. 115.] 26
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CONOCEPHALITES SHUMARDI. ( FigS. 19 & 32.)

Fia. 19. A movable clieek, referred with some hesitation to this species: from Marine
mills.

«< 32. Part of the glabella and fixed cheeks, restored in outline from other speci-

mens. This is the largest individual seen.

CONOCEPHALITES WISCONSENSIS. ( 22 - 24, 27, 28.)

Fig. 22. Glabella, frontal limb, and part of fixed cheeks; the glabella showing in-

distinct furrows.

«< 23. Profile of the same.

*< 24. A pygidiuni associated with the preceding specimens.

«< 27. A smaller individual, not showing glabellar furrows.

«' 28. A profile of the same.

CONOCEPHALITES HAMULUS.

Fig. 25. The glabella, frontal limb, and part of fixed cheeks ; with a slender spine from
the occipital ring.

«« 26. A profile of the same.

CONOCEPHALITES ANATINUS.

Fig. 29. The glabella and fixed cheeks of a small individual, from Trerapaleau.

CONOCEPHALITES PERSEUS.

Fig. 83. Glabella and fixed cheeks of a small specimen from Kickapoo. The figure ia

twice enlarged.

Some of the figures on this plate, having been incorrectly traced in lithographing,

have been reproduced on Plate vii»
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TLATE IX.

DiKELOCEPHALUS PEPINENSIS.

Fig. 1. Glabella and fixed cheeks. The anterior furrows are scarcely shown in the

figures.

«' 2. Pj'gidium of the same species.

«* 3. A cheek.

<< 4. Ilypostoma of the same.

DiKELOCEPHALUS MINNESOTENSIS. / -^ o

Fig. 5. Glabella and fixed cheeks. The frontal limb is represented in outline, from
another specimen in which this part is preserved. From Mazomania.

'« 0. A small pygidium from Lagrange mountain.

" 7. A large pygidium from the Magnesian limestone near Madison, Wisconsin.

«' 8. A thoracic segment; one side restored in outline.

<< 9. Part of a small hypostoma,
<« 10. Part of a la,rger hypostoma.

DiKELOCEPHALUS MINNESOTENSIS, Var.

Fig. 11. Glabella, fixed cheeks, and frontal limb.

DiKELOCEPHALUS MINNESOTENSIS, Var. LIMBATUS. /^ /

Fig. 12. A part of the glabella and frontal limb of this variety. ,^ f^Ht'^ t\

Triarthrella auroralis.

Fig. 13. Glabella and fixed cheeks, twice enlarged From Lagrange mountain.
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PLATE X.

DiKELOCEPHALUS SPINIGER.

Fig. 1. Glabella and part of the fixed cheeks, showing the base of a spine on tho

occi])ital ring.

« 2. An imperfect pygidium, associated in the same stone with the head.

DiKELOCEPHALUS, Sp.?

«« 3. The cheek of a species which has not been identified : from Lake Pepin.

DiKELOCEPHALUS MISA.

Fig. 4. The glabella and part of the fixed cheek.

«* 5. A pygidium occurring in the same association; and the same is found on the

specimens with fig. 4.

«« 6. A part of a thoracic segment of this species? from the same block on which
the glabella occurs.

«• ?7 Sc 8. Imperfect movable cheeks, apparently belonging to D. misa; occurring

in beds where no other species of the genus are known.

DiKELOCEPHALUS MINNESOTENSIS, vav.

Fig 9. The glabella and fixed cheeks, having the frontal limb slightly extended in

the centre : Stillwater.

DiKELOCEPHALUS MINNESOTENSIS.

Fig. 10. A head, restored from actual specimens of the glabella and cheeks.

«« 11. Part of a thoracic segment which has apparently been a little bent near the
axis.

«• 12. A thoracic segment, more than half of which, on the left side, is from an
actual specimen : the other part is restored to correspond with it.

DiKELOCEPHALUS PEPINENSIS.

Fig. 13. The central portion of a small head.

«' 14. A restored figure of a head from actual specimens.

** 15 8c 16. Thoracic segments from different parts of the body, showing a little

difference in the direction of the furrow. These segments occur in specimens
associated with the heads, cheeks and pygidia of this species.

** 17- A pygidium of the same species.

DiKELOCEPHALUS OSCEOLA.

Fig. 18. The head, twice enlarged.

<« 19. A cheek, natural size : found in the same stone.

Chariocephalus whitfieldi.

Fig. 20. A head restored from actual specimens of the glabella and cheeks.

Ptychaspis miniscaensis. /i"^:

Fig. 21. A head restored from actual specimens of the separate glabella and movable
cheeks. The cheeks appear narrower than when given separately ; as they
are shown in perspective, to correspond with the convexity of the head.

« 22. A thoracic segment : the righthand extremity is restored, to correspond with
the actual portion on the left.

Agnostus parilis.

Fig. 23. A head, three times enlarged.

«• 24. A pygidium, enlarged in equal degree. •

Agnostus disparilis.

Fio. 25. A head, four times enlarged.

«« 26. The pygidium? of this species, four times enlarged.

«< 27. A pygidium showing transverse furrows, equally enlarged.
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PLATE XI.

DiKELOCEPHALUS MINNESOTENSIS. /j8
Fig. 1. The hypostoma of this species.

«« 3. A cheek of the same.

«< 4. A pygidium of the same.

Fia. 2. A cheek of D. pepinensis?

Fig. 5 & G. Spines of an undetermined trilobite, referred by Dr. D. D. Owen to

Lonchocephalus hamulus.

Aglaspis barrandi.

Fig. 7. A large carapace of this species.

<» 8. A smaller carapace.

«« 9. The lower side of a part of a small carapace, showing the cavities of the eyes.

«* 10. Enlargement of the surface.

*< 11, A portion of the crust, which may have been of a segment at the posterior

part of the body.

«< 12, 13, 14. Fragments which appear to be the extremities of thoracic segments.

•« 15, 16. Spines corresponding in character to the crust in other parts of the body;
probably caudal spines.
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The following list will illustrate the stratigraphical distribution

of the fossils described in the preceding pages, from the Potsdam

sandstone of the Mississippi valley.

Species from the upper beds of the Sandstone, and base of the Calciferous

sandstone, extending not more than one hundred feet below the latter rock.

Fossils. Page. Plate and figure.

LlNQULA AURORA . . 126 Vl, 4 & 5.

L. AURORA, rar 127 Vi, 6-8.

L. MOsiA 126 Vi, 1-3 & 3 a.

DiSCINA? INUTILIS 130 Vl, 11.

EUOMPIIALUS? VATICINUS 136 Vl, 29.

Serpulites murchisoni 136* Vi, 32.

DiKELocEPHALus MiNNEsoTENsis, 138 Ix, 5-10; X, 10-12, and Xi, 1-3 & 4.

D. ' M. rar. limbatus, 141 Ix, 12.

D M. var 141 Ix, 11, and X, 9.

D. PEPiNENSis 142 Ix, 1-4, and X, 13-17.

Triarthrella auroralis 177 Ix, 13.

Aglaspis barrandi 181 Xi, 7-16.

Species from the beds which are here grouped together as the central portion

of the formation, and which may hereafter be subdivided.

Dendrograptus hallianus 124
LiNGULA WINONA 126 Vl, 9.

Orthis PEPiNA 134 Vi, 23-27.
Platyceras primordialis 136 Vi, 28.

DiKELocEPHALus MisA 144 Viii, 15. and X, 4-6 & ? 7 & 8.

D. OSCEOLA 146 X, 18-19.

D. SPINIGER 143 X, 1-2.

CoNOCEPHALiTES ANATINU3 158 Vii, 34-35, and Viii, 29.

C. BiNODOsus .. . 160 Vii, 47-48.

C. DiADEMATus .. 167 Vii, 36-38, and Viii, 18 & 21.

C. EOS 151 Vii, 24-25, and Viii, 8-9.

C. ERYON 157 Vii, 10-16, and Viii, 16 & 31.

C. HAMULUS 166 Vii. 43-44, and Viii, 25-26.
C. NASUTUS 155 Vii, 3-9.

C. owENi 155 Viii, 17 & 20.

C. PATERsoNi .... 159 Vii, 45-46.

C. PERSEUS 153 Vii, 17-23, and Viii, 33.

C. SHUMARDi 154 Vii, 1-2, and Viii, 19 Sc 32.

C wiscoNSENsis.. 164 Vii, 39-42, and Viii, 22-24 & 26-28.
Arionellus bipunctatus 169 Vii, 50-51.

PtYCHASPIS GRANULOSA 173 Vl, 33-40.
P. MiNiscAENsis 171 Vl, 41-47, and X, 21-22.
P. ? 174 Vi, 48.

Chariocephalus whitfieldi . . . 175 Vi, 49-53, and X, 20.

Ill^nurus quadratus 176 Vii, 52-57.

Agnostus disparilis 179 X, 25-27.

A. JOSEPHA 178 Vi, 54-55.

A. PARiLis 179 X, 23-24.

Species from the lower beds.

LiNGULA ampla 125 Vi, 10.

Lingulepis piNNAFORJiis 129 Vi, 12-16.
Obolella? polita 133 Vi, 17-21.
Theca primordialis 135* Vi, 30 & 31.
Conocephalites MINOR 149 Viii, 1-4.

C WINONA 161 Vii, 26-28.
C. iowensis 162 Vii, 29-33, and Vm, 10-12 & 30.
C. NACTUS 200 Vii, 58.
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SUPPLEMENTARY NOTE ON THE POTSDAM SANDSTONE.

When I commenced this paper, I had intended to confine myself

strictly to the description of fossils in my collection from the

sandstone of the Upper Mississippi valley, and a comparison with

those previously described from that region of country.

I have not desired to depart from this course ; and I have al-

ready said that it formed no part of my plan to compare these

western forms with those of more eastern localities, which have

been obtained in the older rocks of Canada and Vermont, and

brought out in the publications of the Canadian Survey. I cannot,

of course, have failed to perceive a similarity of form between

some of the Western Trilobites, and those from the Quebec

group ; though I believe there is not specific identity in any of

them. Should such identity be proved hereafter, the latter would

of course have prior authority in the nomenclature. There has

been no opportunity for a comparison of the fossils of these two

regions ; and those of both being in a fragmentary condition, it

may ultimately turn out that the discovery of more perfect indivi-

duals may establish relations which are not at present apparent.

I am authorised to say, however, that Sir William E. Logan is

«till disposed to regard some of the trilobites of the Quebec group

as occurring in masses which may have been derived from a

somewhat older formation, and imbedded in these strata at the

time of their deposition.*

In making a comparison between fossils of the Quebec group,

as developed in Newfoundland, on the one hand, and in several

localities in Eastern Canada on the other, it is remarked that

while there is a general resemblance between the faunas of the

two extremes, "the Newfoundland rocks have none of the Trilo-

bites, such as CONOCEPHALITES, DiKELOCEPHALUS, MeNOCEPHALUS,

and others which give to a small portion of the Point-Levis series

a primordial aspect."f

The western species are all from a sandstone of well authenti-

cated position and relations with the superincumbent rocks, but

of moderate thickness as compared with the Potsdam and Quebec

groups of Canada, Vermont and Newfoundland ; and we do not

yet know the character and fossils of the lowest beds of the

• Geology of Canada, 1863, p. 860. f Geology of Canada, p. 263.
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formation. It seems to me, therefore, that the comparisons can be

more satisfactorily made after we shall have become more fully-

acquainted with the Quebec and Potsdam species and their stra-

tigraphical relations. If there are any points yet in doubt among
these disturbed strata, which can be solved by palseontological

facts, these few species from the West may perhaps offer some aid

in the solution.

I learn from Sir William E. Logan that an important part of

these ancient strata in Newfoundland, of the age of the Quebec

group, are comparatively undisturbed and highly fossiliferous.

Whenever the fossils from these undisturbed strata shall have

been studied, together with those from the nearly horizontal sand-

stones of the Mississippi valley, there will be afforded adequate

means of making a comparison with the fauna of the disturbed

portions of the intermediate country; and thus doubtless some

questions, at present undetermined, will find a solution.

In comparing the older rocks of New-York and of the East

generally, with those of the West, it should not be forgotten that

there is a long interval on the line of the northern outcrop of

these ancient strata, between the St.Lawrence and the western

limit of Michigan on the Menoraonee river, where we can expect

little aid from palaeontology. The fossiliferous beds of these an-

cient formations in Wisconsin lie to the west of what appears to

have been a great promontory at the time of their deposition,

stretching southward from the region of Lake Superior far into

the ancient sea. The disconnexion caused by this promontory

between the East and the West, would of itself prepare us to

expect a fauna, differing, in a great degree, from beds of corre-

sponding age on the opposite sides.

It has been shown, by the investigations of the Canadian Survey,

that not only the Potsdam sandstone, but all the fossiliferous beds

below the Birdseye and Black-river limestones are absent from

Kingston on Lake Ontario to Lacloche on Lake Huron. From
Lacloche to Lake Superior, there is a sandstone coming in below

the Birdseye limestone, which, from its position, may be con-

sidered as of the age of the Chazy formation*, and equivalent to

* The "Chazy formation" of the Canadian Geological Survey, in its eastern locali-

ties, includes a sandstone which comes in below the greater part of the limestone,

leaving from ten to twenty feet of shale and limestone beneath ( Geology of Canada,

1863, p. 123). It is apparently this sandstone of the Chazy formation, having in Canada

a thickness of fifty feet, which has become augmented in its western extension, while

the calcareous part of the formation has partially or entirely disappeared.
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the St.Peters sandstone of "Wisconsin and Minnesota ; and it is

this sandstone, doubtless, which has been taken for the Potsdam
sandstone in some localities along that line.

The succeeding Birdseye and Black-river formation, from La-

cloche to Lake Superior, has become a buff-colored magnesian

limestone, or weathering externally to this color, but still holding

the characteristic fossils.

In New-York, a sandstone (the Potsdam) lies immediately be-

neath a magnesian limestone (the "Calciferous sandrock") : this

deposit is succeeded by a calcareous formation (the Chazy), in-

cluding a sandstone, and surmounted by the Birdseye, Black-river

and Trenton limestones.

In Wisconsin, Iowa and Minnesota, we have undoubted Trenton

limestone, and below it a buff-colored magnesian limestone con-

taining so many of the characteristic fossils of the Birdseye and

Black-river limestones as to leave no doubt of the parallelism of

these beds with those of New-York. Below this magne^iian lime-

stone we have the St.Peters sandstone, corresponding, as already

shown, with the Chazy formation ; and beneath this a magnesian

limestone, which, in its position and lithological character, cor-

responds in all respects with the ''Calciferous sandrock-^ of New-

York.

It is from all these facts, that the lower sandstone of the Upper

Mississippi valley has been placed in parallelism with the sand-

stone of New-York known as the "Potsdam."

Notwithstanding however that this sequence is precisely like

that observed in New-York, it may not yet be regarded as proved

that the sandstone, from which I have described these fossils, is in

all respects the equivalent of the Potsdam sandstone of New-York,

Vermont and Canada. It may represent more, or it may represent

less, than that formation. The lower accessible beds of the Mis-

sissippi valley may represent the Potsdam of one hundred and

fifty or two hundred feet in thickness in the typical localities in

New-York, while the middle and upper beds of the West may be

of epochs not represented in that part of the series studied in

New-York; and in some other places, as in the regions just men-

tioned, the same epochs may be represented by a shaly or semi-

calcareous deposition, or may be included in the commencement

of the Calciferous epoch. It should not therefore be regarded as

decided that the Potsdam sandstone, as developed in New-York,

occupies the entire interval from the base of the oldest sedimen-

tary formation of the palasozoic era, to the Calciferous sandstone.
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From what we know of the primordial fauna in other localities,

we are prepared to find beds above or below, or both above and

below, the epoch represented (so far as now known) by the Pots-

dam sandstone of New-York, and which may still be of the same

period. ( See jYote at the foot of page 220.)

The evidence from the undisturbed region of the Mississippi

valley shows that the period of the Potsdam sandstone, or a very

considerable part of it, inay be represented by a small proportion

of arenaceous matter. The section of the rocks of Missouri, given

by Prof. Swallow, shows four separate magnesian limestones*

and three distinct sandstones, below beds which he recognizes as

the Birdseye and Black-river limestones. Taking the upper of these

magnesian limestones to represent the base of the Birdseye and

Black-river limestonesf , and the upper " Saccharoidal sandstone''

to represent the Chazy or St. Peters sandstone of the Upper
Mississippi valley, we would then have in the Second Magnesian

limestone a representative of the Calciferous sandstone, or Lower

Magnesian limestone of Wisconsin and Iowa, with a thickness of

two hundred and thirty feetj. Below this, therefore, if the de-

positions were uniform, we should find the sandstone as seen on

the Upper Mississippi ; but instead of a continuous arenaceous

formation, we have as follows :

* The section given by Professor Swallow is as follows :

BLACK-RIVER AND BIRDSEYE LIMESTONE.

First Magnesian limestone 190 feet.

Saccharoidal sandstone 125 "

Second Magnesian limestone 230 «

Second sandstone 70 "

Third Magnesian limestone 350 "

Third sandstone 50 «»

Fourth Magnesian limestone 300 «*

o

t Dr. Shumard has remarked (Geological Report of Missouri, Part ii, p. 160), that

the fossils of this higher Magnesian limestone *' are most like those of the Black-river

and Trenton groups." There can be no doubt but here, as well as elsewhere in the

West, this fossiliferous magnesian limestone is of the age of the Birdseye and Black-

river limestones.

X Dr. Shumakd, however, considers the Third Magnesian limestone as the equivalent

of the •' Calciferous sandstone" of New-York and of the '• Lower Magnesian lime-

stone" of Iowa and "Wisconsin. This opinion is founded on identical or similar forms

of fossils; and admitting this evidence, it will necessarily modify the conclusions

which have heretofore been drawn from the interpreted sequence.
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Second sandstone 70 feet*.

Third Magnesian limestone .... 350 "

Third sandstone 60 "

Fourth Magnesian limestone . .

.

300 "

"We look in vain, therefore, for that great development of are-

naceous sediments at this period, which we find farther to the

north in the Mississippi valleyf.

Considering this great augmentation of magnesian limestone

towards the south, and the largely increased thickness of the

sandstone farther north, we might be prepared to expect the final

disappearance of the limestone in that direction, and of the sand-

stone to the southward. Now it happens that to the north of the

localities on the Upper Mississippi valley, we have, upon Lake

Superior, a great development of sandstone, the precise age of

which has for some time been debated, and from which no fossils

have been obtained, with the exception of a single species of

LingulaJ.

In his Report for 1840, Dr. Houghton says :

•* This Lake Superior sandstone, in its easterly prolongation, rests against

** and upon the primary range of the Ste.Marie's river, before described >

" while on the south, it is seen to pass beneath the limestone at the Nebeesh
" rapids of the boat and canoe channels of that river. The rapids or falls

" of the Ste.Marie's river are formed by the passage of the waters over

'* the outcropping edge of the sandrock, which inclines or dips from this

** point southerly ; thus passing conformably below the limestone before

" alluded to."

So long since as 1845, I had myself observed that the sand-

stones of the St.Mary's river come out from beneath the Black-

river and Birdseye limestones ; but the Calciferous sandstone was

nowhere visible in the immediate neighborhood. The later and

more complete investigations of the Canada Geological Survey

have proved the absence of the Calciferous sandstone, and of the

* Dr. Shumard has given this sandstone as attaining a thickness of one hundred and

twenty to one hundred and forty feet in some localities (Geological Report of Mis-

souri, p. 166).

t If we take the First Magnesian limestone of Prof. Swallow as the representative

or equivalent of the Eastern Calciferous sandstone, it will not materially alter the

general conclusion; for we add but 125 feet of sandstone, with 190 feet of magnesian

limestone, above the beds just cited.

t This LiNOULA I have formerly referred to L. prima of the Potsdam sandstone;

but a later critical examination of the specimens which have been more carefully

separated from the surrounding stone, shows it to be more nearly x'elated to a species

in the Calciferous sandstone.
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Potsdam sandstone, on the north shore of Lake Huron ; and alo

that this sandstone of St.Mary's river (which is now regarded as

identical with that of the south shore of Lake Superior) rises from

beneath the Black-river and Birdseye limestone, and there is no

evidence of the Calciferous sandstone in that region. It is the

opinion of Sir William Logan that this sandstone represents the

Upper sandstone, or fills the place of the Chazy formation in the

East, the limestone being absent ; and that it is this arenaceous

deposit, greatly augmented, which gives the Sandstone formation

of the south shore of Lake Superior*.

In 1846, Mr. C. C. Douglass discovered a fossiliferous magnesian

limestone resting upon sandstone on the south side of Keweena
point, in a line between the head of the Bay and the mouth of

Misery river. In 1848 or 1849, Messrs. J. W. Foster and J. D.

Whitney brought from this locality several species of fossils,

which were submitted to the examination of the writer. The

geologists of Michigan represent that the same sandstone, at

Grand island, is succeeded by a fossiliferous limestone, which is

doubtless the same as that of Keweena point.

The character of the fossils from the locality on Keweena point

is such as to leave no doubt that the limestone is equivalent to the

Buff limestone of Wisconsin; holding the identical fossils, and

representing the Birdseye and Black-river limestones. The order

of sequence in Central and Western Wisconsin, and in Iowa and

Minnesota, is that already given, viz :

Buff limestone = Birdseye & Black-river ;

St.Peters sandstone ;

Lower Magnesian limestone.

Now the beds of Buff limestone at Keweena point rest upon a

sandstone which has a much greater thickness than the St.Peters

sandstone is known to have in any of its western localities ; nor

has the Lower Magnesian limestone been seen below that sand-

stone, so far as we now know ; unless the magnesian limestone

seen by Mr. Murray, of the Canadian Survey, at the mouth of

Dead river, beneath the sandstone of the south shore of Lake
Superior, be the true Lower Magnesian limestone or "Calciferous

sandrock"f.

* Geology of Canada, 1863, pp. 83-86.

t On this [the south] coast at the mouth of the Dead river, north of Marquette,

there is a mass of very ferruginous dolomite, of which the stratification is not very

distinct ; but it is overlaid by the sandstone, which fills up the inequalities in the
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In assigning a position to the sandstone of the south shore of

Lake Superior, to the south and east of Keweena point, from the

evidence before us, and in the absence of any fossils which may
aid the decision, we are forced to conclude that this formation

is a greatly augmented development of the St.Peters sandstone

;

or, that the Lower Magnesian limestone (''Calciferous sandrock'')

has thinned out, so as to leave the St.Peters sandstone and the

Potsdam below (as developed in the Mississippi valley) to go on

as one mass to the northward.

This latter inference would be sustained, in some measure, by

the facts observed in Missouri, where we have nearly nine hundred

feet of the three Lower Magnesian limestones, which, in Southern,

Central, and Southwestern Wisconsin, are represented by rarely

more than two hundred or two hundred and fifty feet of similar

rock. At anything like this ratio of thinning, the Lower Magnesian

limestone would have disappeared long before reaching the pa-

rallel of the south shore of Lake Superior, or it might continue

to occur in isolated lenticular masses.

It is scarcely possible to suppose that the lower sandstone of

the Upper Mississippi valley has not, at some time or in some

form, extended as far as Lake Superior ; but it is far from being

proved that the sandstone now so largely developed on the south

shore is that sandstone, as we have shown. If this sandstone

consist of both that above and that below the Calciferous, or of

the St.Peters and the Potsdam proper, then at some point we
should expect to find a change of character, or nonconformity

between the beds, to indicate the lapse of time in the deposition

of the Lower Magnesian limestone of more southern localities
;

and this view is sustained by the observed want of conformity

between the sandstone and Magnesian limestone near Dead river

just cited.

Admitting the deposition of the lower sandstone of the Mis-

sissippi valley to have been continued in its higher stage into the

region of Lake Superior, it seems remarkable that the rock now

surface of the dolomite, and dips at a moderate angle to the southwest. The dolomite

is cut by what appears to be a vertical dyke, which, instead of intersecting the sand-

stone, abuts againt the bottom of it (See Geology of Canada, 1863, pp. 83 &, 84).

In the Mississippi valley, the Upper sandstone is apparently conformable to the

Magnesian limestone on which it reposes; but its lower beds sometimes consist of a

fine argillaceous sediment, indicating a lapse of time before the arenaceous deposit

began; while in other places, the superincumbent sand has penetrated into fissures in

the rock below, and I have never observed any beds of passage between the two for-

mations*
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exposed along its shores should be so destitute of fossils ; while

we find equal difficulty in accounting for the sudden augmentation

and difference of character of the St. Peters sandstone of Wis-

consin, if we conclude the Lake Superior formations to be the

same or equivalent beds. This difficulty, however, is not greater

than we have in identifying the lower sandstone of the Mississippi

valley with the thin formation in Missouri and elsewhere.

We have at Trempaleau and in the vicinity of Lake Pepin,

together with what we find on the Black and Chippewa rivers,

something like five (perhaps six) hundred feet of sandstone below

the Lower Magnesian limestone; while in Missouri its onlv known
representative in kind are the two beds of sandstone already

noticed, alternating with massive formations of magnesian lime-

stone, and together having a thickness of one hundred aud twenty

feet. The actual thickness of the sandstone in the northern lo-

calities cited is not known, but it is presumed to be much more

than that which is exposed above the river-level : the entire

thickness is probably not less than eight hundred feet, and perhaps

much more. This- mass, therefore, is apparently represented by
one hundred and twei"kty feet of sandstone in Missouri; and this

is divided into two bands, which may represent two of the epochs

noticed in the northern localities, as indicated by the fossils of

the Upper Mississippi valley.

Regarding, for the present, the formations below the St.Peters

or Saccharoidal sandstone in Missouri as equivalent in age with

those of Wisconsin, we are compelled to recognize the Third and

Fourth Magnesian limestones of the Missouri Reports (as well as

the Second and Third sandstones) as represented in the sequence

by the sandstone of the Upper Mississippi river*.

The material of this older sandstone has doubtless been derived

from the crystalline quartzose rocks of the Iluronian period, and
which are still exposed in extensive masses on the southern side

of Lake Superior, rising from beneath that formation.

Taking this view of its origin, we are, in the region of the

Upper Mississippi, not far from its source ; and the older con-

glomerates at the base of the sandstone in the central part of

W^isconsin, which are similar to some of those on the south shore

* The fossils described from the Third Magnesian limestone by Dr. Siiumard do
not, I believe, include any Trilobites; but all the species bear more analogy with those

known in the Calciferous sandstonn of New-York and of Canada, and Dr. Shumard
regards this rock as of the age of the lower magnesian limestone of Iowa, TVisconsia

and Minnesota.

[Senate, No. 115.] 28
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of Lake Superior, may have marked the coast-line from which

the materials of the formation were derived, while the finer sand

was precipitated in the deeper ocean along the abruptly shelving

coast to the southward.

In this sheltered position, accumulating to great thickness,

while the gradual depression of the ocean-bed was going on, it

has preserved, in all its stages, the phenomena of beach-lines,

ripple and wave-lines, and even mud-cracks, with fucoidal remains

in its lowest beds; aifording at the same time favorable habita-

tions for myriads of crustacean forms, and certain Mollusca which

mark its successive stages. At the period when these shallow

water or beach-lines are indicated in the sandstone of Lake Pepin

and Trempaleau, the conditions farther to the south may have

favored the accumulation of a magnesian limestone*.

The force of the oceanic current was apparently not sufficient

to transport to great distances the arenaceous sediment : and to

this cause is probably due its attenuation in Missouri, and its

almost entire absence farther to the south.

The depression of the coast-line, whether a constant or a pe-

riodic movement, would be attended by a more or less marked

change in the character of the sediments. At the time of the

accumulation of the St.Peters or Chazy sandstone, not only was

the Potsdam sandstone of the Upper Mississippi valley far beneath

the sea -level, but, inferring from the undisturbed condition of

adjacent portions of the country, the source of the materials of

the older sandstone, the Huronian coast-line, had likewise become

depressed beneath the level of the ocean. Consequently the source

of this higher sandstone, still in part the coast-line of the Huro-

nian rocks was removed farther to the north, and probably may
have included to some extent the Laurentian formation.

Admitting this view of the case, we should expect to find the

older conglomerates of Lake Superior overlaid unconforraably by

the sandstone of the newer period ; while the conglomerates of

the latter would be found still farther to the north, marking the

outline of the ancient coast. We are met, however, with serious

objections to this view; for the conglomerates of the north and

east shores of Lake Superior are uptilted and cut by numerous

trap dykes, while the sandstone of the south shore is nearly ho-

* There are at intervals in this sandstone, from near its base, thin bands which have

an apparent magnesian character; so that even in the well-marked arenaceous por-

tions of the formation, dolomitlc depositions have occurred.
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rizontal, and not penetrated by trap dykes, wliich sometimes cut

the rock immediately beneath. The present aspect of the forma-

tions indicates a greater easterly extension of the upper sandstone

than of the lower formation ;
while in a westerly direction, we

know little of the higher sandstone beyond the eastern portions

of Minnesota*.

Whether we may have, in the Lake Superior region, evidences of

more than two periods in the accumulation of the conglomerates

shales and sandstones, indicated by want of conformity one with

the other, I am not prepared to assert from my own observations.

I have already cited the opinion of Dr. Houghton regarding the

sandstone in its eastern extension towards the outlet of the lake,

together with corroborative evidence from other sources, that this

sandstone is of the age of the Chazy formation. In a later Report

(1841), Dr. Houghton recognizes a quadruple division of the sedi-

mentary formations in the following order : 1st, "Conglomerate

rock;" 2d, " Mixed conglomerate and sandrock ;" 3d, '* Red sand-

stone and shales ;" and 4th, " Upper or Gray sandrock." Of the

third division, he remarks, p. 40 :
" The red sandrock is less fre-

" quently traversed by dykes of trap than either of the rocks

" before described, though dykes were several times noticed tra-

*' versing the whole of the several formations up to and including

" the Red sandstone." Of the fourth division, he says ( p. 52) :

"The composition of this rock differs from that of the lower
*' sandrock, in being more exclusively quartzy, while in epoch of

" deposition, the rock under consideration should not be con-

*' founded with that of the Red sandstone, it has already been
" stated that the Red sandstone of the south coast dips regularly

" northerly, while the upper or Gray sandstone dips equally re-

" gularly south or southeasterly ; in which respect the last men-
** tioned rock conforms to the limestone resting upon it, while it

" rests itself upon the uptilted edge of the red sandrock below."

We have therefore an unequivocal assertion of the unconform-

ability of the upper sandstone with the rocks belowf.

* We know, however, from the explorations of Dr. Hayden. of the occirrence of
the older sandstone towards the base of the Rocky mountains (judging from the fos-
sils), and we suppose that this may be connected with that of the Mississippi valley,
and may have had a similar source. It is known that rocks of Huronian age extend
westerly and northwesterly from the south side of Lake Superior, and these at ono
time may have furnished the materials for the deposits. Still, this would not make an
object ion, but rather sustain the argument I have advanced, so far as I have know-
ledge of the occurrence of this rock.

t It would appear, however, that at a subsequent period. Dr. Houghton was in-

duced to regard the conglomerates and red sandstones and shales which are penetrated
by trap rocks, to be of the New Red sandstone.
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Dr. Owen, at a later period, in making investigations from the

Mississippi valley to Lake Superior, has very clearly shown the

probability, if not the ascertained certainty, that the Red sand-

stone of the western part of Lake Superior is inferior to the

fossiliferous sandstones of the Upper Mississippi and St. Croix

valleys; and he suggests that the latter may lie uncouformably

upon the disturbed and uptilted formation below.

From the disturbed and highly inclined position of the inter-

stratified conglomerates and sandstones on the northern and

eastern shores of Lake Superior, Sir William Logan has become

convinced that these deposits are older formations, and uncon-

formable to the sandstone of the south shore from Keweena point

to the eastward.

The testimony, therefore, of all those who have investigated

the localities, concurs in recognizing two or more eras in the

deposition of the conglomerates and sandstones of the Lake Su-

perior region. And while the older beds of that area are apparent-

ly below the fossiliferous beds of the Upper Mississippi valley,

the newer sandstone of the St.Mary's river, which is apparently

of the age of the St.Peters sandstone, or the Chazy formation,

w^ill be found overlying the fossiliferous sandstone, either with or

without the intervention of the Lower Magnesian limestone.

I have appended these few facts and arguments, with a view of

presenting, in connexion with this notice, some of the points of

interest yet remaining undetermined in regard to the older de-

posits of the West, and the difficulties in the way of determining

their satisfactory parallelism with those of the East, considering

simply the sequence of formations as originally presented in the

State of New-York.

( NOTE REFERRED TO ON PAGE 213.)

This formation, in Canada, lias a thickness of between six and seven hundred feet

{Geology of Canada, pp. 88 & 89) ; but even there it is not supposed to n-present the

entire })riraordial zone. Nor does the fauna, at present knoAvn, bear so exclusively a

primordial character as to lead us to suppose that we have reached the lowest beds.

The tj'pical forms of Paradoxides of Braintree, Massachusetts, and of ^Newfound-

land, indicate, on palaeontological grounds alone, a lower horizon than any we have

reached in New-York, Canada, or in the Mississippi valley.

I have already noticerl, in the preceding pages, the relations of some of these Tri-

lobites with Paradoxides in certain parts of their structure. The condensation of ge-

neric characters observed in true Paradoxides (as well as in typical Conjcephalites
and Olends) seem to me diffused among the generic forms of the sandstone of the

Mississippi valley; on which account alone, I would infer that this fauna is of a later

epoch than the oldest primordial fauna, I have made similar observations regarding

those forms, sometimes termed Paradoxides. in the older slates of Vermont.
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SUPPLEMENTARY NOTE

OX SOME FOSSILS OF THE LOWER BEDS OF THE POTSDAM SANDSTONE

OF THE UPPER MISSISSIPPI VALLEY.

SiNCK the completion of the printing and engraving of the plates

relating to the fossils of the sandstone of tlie Upper Mississippi

valley, a re-examination of some of the specimens from the lower

beds near Trempaleau, by Mr. Whitfield, has brought to light

several forms, quite new and distinct from any before noticed*.

One of them, a Crustacean somewhat resembling the pygidium of

a Trilobite, has a very narrow axis and large swollen lateral lobes.

It differs from the p} gidium of a trilobite, in the extension of the

narrow axis quite to the margin of the sliield. On thestraiglit side,

the articulating face (if such it be) difters essentially from the

corresponding parts of a trilobite. In these respects, also, it dilfers

from Agnostus.
From its remarkable characters, it seems necessary to designate

it as an undescribed generic form ; and I propose the name Pem-
PHIGASPIS.

GENUS PEMPIIIGASPIS ( n. g.).

Generic characters. The general form of the part cf the shield

known is semielliptical, rounded behind, neaily straight in the

middle in front, and becoming rounded towards the outer mar-

gin : distinctly trilobate. Axis narrow, straight, and slightly

narrowing posteriorly; distinctly annulated : annulations di-

rect. Lateral lobes ovate, extremely gibbous or ventricose, rising

much above the axis : margins at the sides abruptly incurved.

PEMPHIGASPIS BULLATA (n.s.).

PLATE V A. FIGS. 3, 4 & 5.

Three individuals of this species have been examined : the largest is

about one-fifth of an inch in width, and a little less in length; The axis is

marked by seven annulations, besides the posterior one : the lateral lobes

are smooth, ovate, and very ventricose. The anterior extremity of the middle

lobe, with a small area on the inner anterior face of the lateral lobes, may
have been articulating faces. The lateral margins are abruptly incurved,

flat below, with a narrow elevated ridge just without the inner edge.

The specimens are casts of the interior, and the character of the exterior

surface is unknown. The figures are six times enlarged.

Fxa. 3. Tlie upper surface. Fig. 4. The lower surface.

Fig. 5. A profile view from the posterior extremity.

GENUS AMPHION?
A single glabella, much resembling in its lateral lobes the gla-

bella of a Calymene, has been found in a specimen from the lower
beds near Trempaleau.

Although not entirely corresponding with Amphion, I refer it,

for the present, to that genus.

* Several of these are illustrated on Plate v a, tigs. 3-7.
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AMPHION? MATUTINA (n.s.).

PLATE V A. FIG. 6.

Glabella gibbous, longer than wide, subovate, rounded and a

little wider in front. Occipital ring narrow and straight ; occi-

pital furrow narrow. Posterior lobe a little oblique, the furrow
deeply impressed and a little expanded at its inner extremity :

median lobe with the sides nearly parallel, separated from the

anterior lobe by a narrow distinct furrow
; anterior lobe broad,

the length somewhat less than half the entire length of the

glabella, a scarcely defined depression extending obliquely from

near the middle of its length to the front.

A part of one of the fixed cheeks remaining is semielliptical, a little

wider behind than in front.

The specimen is too imperfect to admit of tracing the facial suture.

CONOCEPHALITES? (ARIONELLUS?) DORSALIS (n.s.).

Several small specimens have been observed, preserving the glabella and
fixed cheeks.

Glabella moderately gibbous, minute, truncate-conical, a little

wider at base than the length from the occipital farrow, Avith

two distinct slightly oblique furrows, the posterior ones most
oblique, and reaching about one-third across the glabella : oc-

cipital furrow narrow and well defined
;
occipital ring wider,

more prominent in the middle, and produced into a node (which
in the crust has probably been a short spine). Dorsal furrow
well defined, and continuing of the same width and strength

in front. Fixed cheeks a little wider at base, prominent, and
continuing in a convex border in front.

The specimens have the form and aspect of Arionellus hipunctatus ; but
the glabella is more distinctly lobed, and the puncta at the anterior angles

do not exist in this one.

CONOCEPHALITES OPTATUS ( n. s.).

PLATE V A. Fia. 7 [Figure six times enlarged].

Specimens retaining the glabella and fixed cheeks have been observed.

Glabella narrow conical, and rounded anteriorly. The posterior

lobe is small, oblique, and nearly separated from the glabella :

the middle lobe is oblique, and longer than the posterior one
;

anterior lobe less distinct. Occipital furrow narrow and well

defined : occipital ring rounded, prominent, and a little more
elevated than the summit of the glabella.

The glabella slopes to a broad depression in the frontal limb, which is

terminated by an abruptly elevated border. The posterior limb of the fixed

cheek is much extended laterally ; and the facial suture approaches the

glabella near the front, where the fixed cheek preserves a little elevated

ridge like a palpebral lobe.

This species is interesting in preserving the peculiar characteristics of the

Genu3 CONOCEPHALITES, and also approaching the C. sulzeri of Europe.
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NOTES AND CORRECTIONS.

GENUS RETZTA.

Since the pages relating to this genus were printed, Prof. Agassiz

has kindly placed in my hands a series of European species which

have been referred to the same designation. An inspection of these

specimens shows still more clearly the heterogeneous characters

of the material arranged under the generic term Retzia. It is

impossible for me, at this time, to give the necessary attention for

a proper elucidation of the question involved
;
but, should it not

be undertaken by some one else, I will endeavor to continue the

subject in the next Report on the State Cabinet.

LICHAS GRANDIS.

SUB-GENUS? TERATASPIS.

Thirteenth Report on the State Cabinet.

In the Fifteenth Report (first published in 1 861 ), I have noticed

a remarkable trilobite, under the name of Lichas grandis. The

fragment then in my possession preserved only the posterior por-

tion of the head. The lateral, or, as they appear to be, the poste-

rior lobes of the glabella, are remarkable for their form and

prominence, and are studded with strongly elevated nodiform or

obtuse spines and shorter node-like tubercles.

A specimen kindly loaned to me by Rev. Mr.Harris preserves the

anterior lobe, and very imperfectly the posterior lobes, which, as

in the other specimens, are partially divided by a shallow groove.

More recently, Prof. Ward of Rochester has placed in my hands

a collection of specimens exhibiting a part of the head, preserving

the anterior and posterior lobes of the glabella, together with a

pygidium, and one or two other specimens. At the same time, I

have obtained from Col. Jewett a portion of a pygidium which

apparently belongs to this species.

These fragments, taken together, present points of difference

from the ordinary forms of Lichas, which may render a separation

from that genus necessary. The anterior lobe is round and ex-
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tremely prominent ; its base corfstricted by abroad groove, which

is more distinct in front, and by which it is strongly separated

from the anterior limb.

In three specimens, we have no evidence of lateral lobes in the

position of these parts in ordinar}^ Lichas, though a considerable

space is preserved on either side of the anterior lobe ; so that if

any such features existed, they were widely separated from that

portion of the head.

The other lobes, whether middle or posterior, are entirely be-

hind and on each side of the anterior lobe, and separated by a

comparatively broad central space, which extends in a line from

the base of the anterior lobe to the occipital furrow, a distance

nearl}^ equal to the longitudinal diameter of the anterior lobe^

Each of the posterior lobes consists essentially of three distinct

elevations : the inner one is the more rounded and prominent,

and is surmounted by two rounded subclavate nodes. Of the

lateral portion, the anterior division is subangular, and the po-

sterior division less prominent. These features, however, either

from accident or other causes, are subject to variation. From the

elevated posterior lobes, the surface descends almost vertically

to the occipital furrow, which is comparatively shallow. The oc-

cipital ring is somewhat broad and little convex : for two-thirds

of its width on the anterior side, it is studded with tubercles;

and the posterior margin supports a row of strong rounded sub-

clavate nodes.

From two pygidia found in the same association, we obtain the

following characters :

The axis is broad and prominent, but its divisions are not shown.

The lateral lobes are about as wide as the axis, marked by

three prominent ribs and a less prominent fourth one,^ or divi-

sion of the axis ; all terminating in a narrow thickened border,

from which proceed, on each side, four long and strong spines,

which are themselves spiniferous on their sides, flattened and

slightly grooved on the lower surfaces, and tuberculiferous on

the upper side.

The primary tail-spines are sometimes (
perhaps always ) bent

backwards, and the secondary spines are often slightly curved.

In one example, one of the posterior spines is more than two

inches long, and imperfect, having apparently been at least

three inches in length. In a^iother fragment, one of the lateral

spines still preserves two inches of its length, and, judging

from the size where broken, has been at least two inches longer.
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The cheeks and thoracic articulations are unknown.

One imperfect head measures nearly five inches across the base,

with a length of three and a half inches, being incomplete in

both directions. A portion of another head is quite as large in

the parts preserved. Another smaller and imperfect specimen

has a width at base of nearly three inches, with a length of

more than two and a half inches to the occipital furrow. The

anterior lobe of the glabella in this one is an inch and three-

eighths in its longitudinal and transverse diameters, and its

elevation above the frontal limb ( which is broken awa}^) has

probably been greater than the diameter. The upper side of this

lobe is worn off, but it still has a height above the surrounding

groove of three-fourths of an inch.

The length of the body of one of the pygidia, to the division

of the two posterior spines, is two and a half inches, and the

width on the anterior margin is three inches.

This ex.travagant trilobite presents, to some extent, the cha-

racters of LicHAS ;
but in the pygidia with four lobes, and four

spines on each side, there is a departure from the typical forms

of the genus. The distinctly rounded and widely separated an-

terior lobe of the glabella, without adjacent lateral lobes, offers

also some points of distinction from Lichas.

These characters, however, are in some degree approached by
Lichas pustulosus of the Lower Helderberg group ( Pal. N.York,

Vol. iii, pa. 368, pi. 78 ), the pygidium of which presents four

divisions upon the margin.

In the elongate primary and secondary tail -spines, the Scho-

harie grit species resembles some forms of Acidaspis ; as well also

in the extreme ornamentation of the head, though not in the

disposition of its parts.

The most extravagant European form of the genus, the Lichas

(Arges) armata of Goldfuss, still preserves the distinctive generic

features of the head, though the characters of the pygidium are

less distinctive.

In the examples under co^^k|||tion, there are so many peculiarities,

that it may be found necess^^Sft^pia distinct generic name; in which

case, I would propose Tera'^ '^''Uidigium ; and aomg, scutum.

[Senate, No. 115.]

>ose Tera'" '^''^digiu



226 SIXTEENTH REPORT ON THE CABINET OF NAT. HISTORY.

LICHAS ARMATUS.

Thirteenth Report on the State Cabinet, p. 409.

This name is preoccupied : Change the name to Lichas eriopis.

LICHAS BOLTONI.

|l. Palaeontology
«jf

New-York, Vol. ii. pi. 70, f. 1.

This individual was originally regarded as the young of Lichas

boltoni. An examinfeion of the pygidia of three individuals has

shown the persistence of the same characters ; and on careful

comparison of the minor characters, there seems sufficient reason

for regarding "This as a distinct species, for which I propose the

name

LICHAS NEREUS ( n. s.).

This species bears some relation to Lichas scabra of Europe, hut is ne-

vertheless quite distinct.

ERRATA.

Page 31

68
68
70
73

100
100
101

104

106
108
109

119
122
123
123
133

140
175
179

5tb line from top, for species, read specimens.
27th line, for Kce.niger, read JfCcenig.

for Receptaculites ? read Receptacuhtes eatoni.

7th line, after Niagara ^roup, add of New-York.
7th & 8th lines from bottom, for corrected references to figures, see Explana-
tions of Plates.

16th line from bottom, for M^Clakeney's. read M'Closkeney's.
9th line from bottom, for House, read Howe.
15th line, for comparative, read comparatively.
7th line from bottom, for Alethopteris decurrens, read Alethopteris discre-
pans ; and make the same change of name in Table of Species, p. 105

6th line from bottom, after preservation, add of vegetable fossils.

under Upper Devonian, for Portge, read Portage.
2d line of first note, after page 326, add the specimens being of doubtful
character.

last line, add the letter B before F.
18th line, for little, read much.
at end of note, for 13137, read, 147 -' 168.
lines 17 & 18, for Agnostis, j^ii -^Ti^es s.

under Obolella? polita,
'

. 'ond and third lines of references
to Geological Report ofthe posterior SpiL

16th line, fill blank with ^^^ having appar ^^^ ^^8th hne, reference to Pla '
o i i ^^^ 49 _ 53^

2d line,'for figs. 24 and: 25jihother frag:ax 24.

les <"
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REPORT.

To the Legislature of the State of JYew York,

The Regents of the University Respectfully Report

:

The contents of the Cabinet are, in general, in excellent con-

dition. The additions to them during the past year by purchase

and by gift, including a few which were casually omitted in the

last report, are set forth in an accompanying schedule.

The Curator has collected and added to the Pal^ontological

department, a number of valuable fossils from the Silurian form-

ation, and from the upper and lower Helderberg rocks.

Dr. Torrey's Flora of the State was published as a portion of

the Natural History of the State, in 1843. In it he described

1449 Phcenogamous and fifty-nine Cryptogamous plants, con-

sisting of Equisetaceae, Ferns, Lycopods, and Hydropterides.

In 1853, he made the Catalogue of these plants, adding thereto

twenty-nine subsequently discovered Phccnogamor.s plants. From
this Catalogue, at least eight. of the Phsenogamia should be de-

ducted for species admitted into the Flora upon mistaken in-

formation, and for varieties then regarded as species; and one

cf the Cryptogamia, the Salvinia natans, attributed to the State

bv Pursh, has not been found in the United States since his

time. In 1853, the species known to be spontaneous in the State

were fourteen hundred and seventy Pha3nogamous, and fifty-

eight Cryptogamous ones, exclusive of the Fungi, mosses, &c.

But a large number of species not included in the Catalogue of

1853, have been found growing spontaneously within the State, and

there is every reason to believe that faithful examinations, espe-

cially of Long Island, the southern tier of counties, and the

northeastern portion of the State, will add largely to our Flora.

In preparing the Herbarium, which was designed to be a full

exponent of the State Flora, Dr. Torrey was unable to procure

specimens of some of the plants included in it. These deficien-

cies are noted in the Catalogue of 1853, and in the main continue

unsupplied. The Herbarium has sfightly suffered by time and



6 [Assembly

use. The standing Committee of the Regents on the Cabinet,

on the recommendation of Dr. Torrey, employed Mr. C. J. Aus-

tin to examine the Herbarium critically, and to report its defi-

ciencies by a Catalogue exhibiting them. Mr. Austin seems to

have been thorough in his examination, and the list of deficien-

cies appended to the circular in the appendix, was drawn mainly

from a full Catalogue prepared by him. It exhibits with

precision the deficiencies of the Herbarium in respect to the

plants known to be of the State in 1853, and in respect to sub-

sequently discovered ones ; and points out others which there is

reason to believe exist within the State, though they have not

yet been found. Where a specimen in the Herbarium is so poor

that it ought to be replaced, the species is included in the list

of deficiencies.

The Cabinet is more or less incomplete in other departments.

Lists of the deficiencies in some of these departments, are ap-

pended to the circular, and measures are in contemplation to as-

certain the precise condition of the Cabinet as an exponent of

the Natural History of the State in all its branches.

The Cabinet is an honor to the State— affords instructive

pleasure to the people, and is a standing aid to science. To
perfect and make it more eminently useful, the attention of the

Naturalists of the State should be attracted to it, and their free

aid invoked. That their co-operation can be easily secured, we

do not doubt. Indeed the Buffalo Society of Natural Sciences

has volunteered its aid, and we have assurances of active co-ope-

ration from Naturalists in various portions of the State. Enter-

taining these views, the Regents have caused the annexed circu-

lar to be prepared, and have appended thereto the lists of defi-

ciencies above referred to, intending to diffuse it among the

Naturalists of the State, and send it to the officers of every

College, and to the Principal of every Academy, subject to their

visitation.

We also transmit herewith a preliminary list of the Plants of

Buffalo and its vicinity.

The Regents propose also, after due inquiry, to initiate more

effective measures for the formation of a collection expressive of

the economical geology of the State.

JOHN V. L. PRUYN,
Chancellor of the University.

Albany, March 24, 1864.
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UNIVERSITY OF THE STATE OF NEWYORK.

OFFICE OF THE REGENTS.

ALBANY, 1864.

SIR :

The Regents desire to perfect the State Collections of Natural

History, and make them as useful as possible to men of science as

well as to the people. They are sensible that the free and zealous

co-operation of the naturalists of the State is absolutely necessary

to the attainment of these objects. Even with such co-operation,

the work must be pursued for years. They respectfully invite you

to co-operate with the many men of science, in different portions

of the State, who have tendered their assistance.

The Cabinet does not include all the mammals, nor birds, nor

reptiles, nor amphibia, which are natives of the State. It is de-

ficient also in the fishes and moUusks, and does not include any-

thing which deserves the name of a collection of our insects.

The Regents send you imperfect lists of the deficiencies in some

of these departments ; and they invite the naturalists of the State

to aid these departments, by sending to the Secretary of the

Board, at Albany, whatever they may deem new or rare.

In reference to the preparation of shells for transmission, the

animal can be readily removed after a short immersion in boiling

water. Reptiles and fishes should be put in common whiskey, and

forwarded at once. Mammals and birds, intended to be set up,

should never be packed in close boxes : the air should have free

access to them. Many animals, intended for the Cabinet, have

been rendered worthless by close packing. Mammals are, general-

ly, in the best condition for setting up, in November & December.

[Assem. No. 189.] 2
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But the immediate aim of the Regents is to restore and perfect

the State Herbarium. That you may understand its condition,

they append hereto a list of its actual and supposed deficiencies.

It would be comparatively easy to supply them, if inferior speci-

mens were admissible. The Herbarium, even as it is, is invaluable
;

being, so far as it extends, connected with the Natural History of

the State, that glorious contribution of New-York to science —
a collection of specimens prepared, or sanctioned, by Dr. Torrey,

as true examples of the plants described in his Flora of the State.

To contribute to that Flora will, the Regents doubt not, be con-

sidered an honor by every worthy botanist.

The paper of the herbarium is seventeen and a half inches by

twelve, and it is desirable that the specimens should be of suitable

dimensions : they ought, Avhen the plant is small and the root

manageable, to embrace the root. If possible, every species ought

to be fully exhibited, by specimens both in flower and in fruit,

and in all its varieties. The appended list very seldom refers to

a variety, but every variety is desired. Thus, the list includes

Aster miser; but that Aster exhibits at least four well-marked

varieties, all of which are wanting in the State Herbarium. Every

specimen should be properly displayed and dried. A well dis-

played specimen exhibits as much as possible of what is botani-

cally important. To be well dried, the specimen should be dried

quickly, thoroughly, and under proper pressure. To dry it quick-

ly, the botanist should use plenty of dr3^ing papers and a proper

weight— a weight that will press very hard, and yet not crush.

The Asters, Solidagoes, and many other Compositee, can hardly

be too heavily weighted. A screw press ought not to be used.

You are requested to send to the Cabinet whatever you may
think proper. The Regents will be glad to receive specimens of

any or all the plants of your vicinity, but especially of such as

are indicated in the list, and such others as are not credited to

the State by the Catalogue of 1853 or by the books. If the bota-

nists of the State send liberally of the plants peculiar to their

neighborhoods, the Regents may be able to distribute the dupli-

cates among those who need them. It is in contemplation of such

a contingency that you are requested to furnish, not only a full

list of all the plants known by you to grow spontaneously in your

vicinity, but also a list of any plants you may desire from other

portions of the State.
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The list of your plants may, proJStably, distinguish them as

native and naturalized, garden or culture weeds ( i. e. spontaneous

only in gardens or ploughed fields) and garden or culture scapes

;

and also state the time of flowering and of fruiting. Each speci-

men, or set of specimens, should be accompanied by a label,

containing your name, addition and residence, and the station or

locality of the specimen. If the plant go into the herbarium, the

label will go with it.

With the aid of these local catalogues, and the free assistance

of our botanists, the Regents expect to be able to have a full

catalogue of the Flora of New-York prepared ; one which will

be useful to you, creditable to the State, and acceptable as a

contribution to science.

Every contribution to the Cabinet will be duly mentioned in

the Regents' Annual Report of its condition.

Communications and packages should be addressed to the

undersigned.

By order.

S. B. WOOLWORTH,
Secretary of the Regents,



DEFICIENCIES IN THE STATE CABINET.

A. List of Deficiencies in the Mammalia, Birds, Reptiles and Amphibia,

inhabiting the State, or which formerly inhabited it and are, or are

supposed to be, extinct.

Note. The letter m, or f, when added to the common name,

denotes that the deficiency is of the male or female animal ; and

when neither letter is so added, the deficiency is total.

MAMMALIA.
1. Vespertilio pruinosus,
2. sorex brevicaudus,
3. SoREX PARVUS,
4. sorex fosteri,
5. sorex carolinensis,
6. Otisorex platyrhynchus,
7. GlJLO LUSCUS,
8. MUSTELA MARTES,
9. MUSTELLA PUSILLA,

10. MuSTELLA FUSCA,
11. Lyncus BOREALIS,
12. Lyncus rufus,
13. Stemmatopus cristatus,
14. Meriones americanus,
15. mus rattus,
16. MuS LEUCOPUS,
17. Arvicola riparius,
18. Arvicola oneida,
19. Arvicola alborufescens,
20. Arvicola xanthognathus,
21. Elaphus canadensis,
22. Rangifer tarandus,

Hoary Bat.

Short-tailed Shrew.

Small Shrew.

Foster^s Shrew.

Carolina Shrew.

BroadTwsed Shrew,

Wolverene.

American Sable.

Small Weasel.

Brovjn Weasel.

Northern Lynx.
Wildcat, or Bay Lyrix*

Hooded Seal.

Deer Mouse, m.
Black Rat.

Jumying Mouse, m.
Marsh Meadow-mouse.
0?ieida Meadow-mouse.
Light-colored Meadow-mouse.
Yellowcheeked Meadow-mouse.
American Stag, or Elk.

Reindeer.
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BIRDS.

1. Cathartes aura,
2. Nauclerus furcatus,
3. Strix pratincola,
4. Troglodytes americanus,
5. Vermivora swainsoni,
6. Vermivora peregrina,
7. Sylvicola blackburnia,
8. Sylvicola castanea,
9. Sylvicola Americana,

10. Sylvicola parus,
11. muscicapa acadica,
12. MUSCICAPA flaviventris,
13. MUSCICAPA VIRENS,
14. ViREO SOLITARIUS,
15. Garrulus canadensis,
16. Emberiza lincolni,
17. LiNARIA BOREALIS,
18. PiCUS HIRSUTUS,
19. PiCUS AUDUBONI,
20. ectopistes carolinensis,
21. Meleagris gallipavo,
22. Charadrius virginicus,
23. Strepsilas interpres,
24. H^matopus palliatus,
25. Ardea virescens,
26. Ardea exilis,

27. NUMENIUS hubsonicus,
28. Tringa maritima,
29. Tringa cinclus,
30. Tringa canutus,
31. Tringa schinzi,

32. LiMOSA FEDORA,
33. Rallus elegans,
34. Phalaropus fulicarius,
35. lobipes hyperboreus,
36. holopodius wilsoni,
37. Phalacracorax carbo,
38. Sterna arctica,
39. Sterna cantiaca,
40. Sterna dougallii,
41. Sterna anglica,
42. Larus sabini,

43. Larus tridactylus,
44. LUTRIS buffoni,
45. fuligula histrionica,
46. fuligula spectabilis,
47. fuligula mollissima,
48. fuligula fusca,
49. fuligula perspicillata,
50. fuligula labradora,
51. Anas penelope,
52. Anser albifrons,
53. Anser hutchinsi,
54. Oygnus americanus,

Turkey Buzzard.
Swallow-tailed Hawk.
American Barn-owl.
Wood Wre7i.

Whistling Warbler.

Tennessee Warbler, f.

Blackburnian Warbler, i.

Baybreasted Warbler, m.
Blue Yellowbacked Warbler, m.
Hemlock Warbler.

Small Greenc7'ested Flycatcher, m.
Yellowbellied Warbler, f.

Wood Pewee. m.
Solitary Greenlet. f.

Canada Jay.

Bluestriped Bunting.
Mealy Redpoll.

Banded Woodpecker.

Auduhon''s Woodpecker

.

Carolina Turtle-dove.

Wild Turkey, f.

Golden Plover.

Turnstone.

America?! Oystercatcher.

Green Hero7i.

Small Bittern.

Jack Curlew.

Purple Sandpiper.

Blackbreasted Sandpiper.

Redbreasted Sandpiper.

Schinz^s Sandpiper.

Marlin.

Freshwater Meadowhen. f.

Red Phalarope.

Hypej-borea?i Lobefoot.

Wilson^s Holopode.

Cormorant.

Arctic Tern.

Sandwich Terri.

Roseate Tern.

Marsh Tern.

Forktailed Gull.

Kittiwake, or Threetoed Gull.

Arctic Hawk-gull.
Harlequin Duck. f.

King Duck.
Eider Duck. f.

Whitewinged Coot.

Surf Duck or Coot.

Pied Duck.
European Widgeon.
Whitefronted Goose.

Hutchins^s Goose.

American Swan.
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REPTILES.

1.

2.

3.

4.

5.

6.

7.

8.

9.

10.

11.

12.

13.

Green Turtle.

Leather Turtle.

Softshelled Turtle.

Redbellied Terrapin.

ChELONIA MIDAS,
Sphargis coriacea,
Trionyx ferox,
Emys rubriventris,
Emys muhlenbergii,
Emys geographica, Geographic Tortoise.

Emys pseudogeographica, Pseudogeographic Tortoise.

KiNOSTEMON pennsylvanicum, Mud Tortoise.

Sternoth^rus odoratus, Musk Tortoise.

Muhlenberg's Tortoise.

CiSTUDA BLANDINGII,
SCINCUS FASCIATUS,
CaLAMARIA AM(ENA,

Blaiiding''s Box-tortoise.

Bluetailed Skink.

Red Snake.

Trigonocephalus contortrix, Copperhead.

AMPHIBIA.

1. Scaphioptjs^solitarius,
2. Hylodes pickeringi,
3. Hylodes gryllus,
4. Salamandra salmonea,
5. Salamandra fasciata,
6. Salamandra longicauda,
7. Salamandra bilineata,
8. Salamandra coccinea,
9. Salamandra glutinosa,

10. Triton tigrinus,
11. Menopoma alleghaniensis,

Hermit Spadefoot.

Pickering''s Hylode.

Cricket Hylode.

Salmon-colored Salamander.
Blotched Salamander.
Longtailed Salamander.
Stripedbacked Salamander.
Scarlet Salamander.
Bluespotted Salamander.
Tiger Triton.

Allegany Hellbender.



No. 189.] 15

B. Deficiencies in the Herbarium.

Note. * indicates that specimens in fruit, or the fruit is wanting;

-)- " " in flower are wanting;

§ *'
" with the root are wanting.

The specific names of plants described in Professor Tokrey's

Report, but of which no specimens, or very poor ones, exist in

the Herbarium, are printed in ordinary type ; and the specific

names of a few of the plants not described in the Report, but

knowm, or confidently believed, to be plants of the State, and not

in the Herbarium, are printed in italics.

LIST OF DEFICIEJVCIES OF THE STATE HERBARIUM.

Anemone nemorosa.*
Ranunculus flammula.

Ranunculus repens, v. marylan-

dicus.*

Trollius laxus.<^

CoPTis trifolia.*

Helleborus viridis.*

Magnolia umbrella.

Liriodendron tulipifera.*

AsiMiNA triloba.*

P0D0PHYLLU3I peltatum.*

Brasenia peltata.*

Nelumbium luteum.*

NymphsA odorata.*

NuPHAR kalmiana.*
" advena.*

DiCENTRA cucullaria.*
*' canadensis.*
" eximia.*

Nasturtium officinale.

" armoracia.
*' lacustre.*

TuRRiTis stricta.

'* glabra.

Arabis hirsuta.

Dentaria diphylla.§
" maxima.

SiNAPis nigra.
" alba.

Camelina sativa.

Thlaspi arvense.

Raphanus sativus.

YiOLA selkirkii.

" pubescens.t

Parnassia caroliniana.

AscYRUM stans.

" crux-andrece.

Hypericum pyramidatum.
Stellaria media.

" longifolia.

" longipes.
" borealis.

Cerastium vulg;atum.
»* viscosum.
" oblongifolium.

SiLENE injlata.

" arrneria.

Lychnis xespertina.

Vaccaria vulgaris.

Reseda luteola.

" odorata.
" alba.

Malva sylvestris.

'• moschata.

KosTELETZKYA virginica.

LlNU3i virginianum.
" boottii.

" usitatissimum.

Rhus glabra.
" venenata.
" aromatica.t

Ptelea trifoliata.*

Acer spicatum.t
" dasycarpum.t
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EuoNYMUS obovatus.

Rhamnus catharticus.
" alnifolius.

Ceanothus ovalis.

ViTis aestivalis.!

" cordifolia.t

POLYGALA cruciata.
" ambigua.
" hrevifolia.

" lutea.

ViciA caroliniana.

RoBiNiA pseudacacia.t

Trifolium procumbens.

Medicago sativa.

" maculata.

Glycyrrhiza lepidota.

Astragalus robbinsii.

" alpimis.

Desmodium paucijlorum.
" humifusum.

Lespedeza stuvei.

GrENiSTA tinctoria.

LupiNUS perennis.*

Baptisia tinctoria.*

" australis.

Cercis canadensis.

Gymnocladus canadensis.*

Prunus americana.*
" pimiila.*

" serotina.*

Spir^a arunciis.

Geum virginianum.
" albu7n.

Agrimonia eupatoria.
" parmjiora.

FragARIA vesca.*

Crataegus tomentosa, v. pyrifolia.

'* " V. parvifolia.

Pyrus malus.
" communis.

Amelanchier canadensis :

V. rotundifolia.

V. alnifolia.

V. oligocarpa.

Rhexia virginica.^

Ammannia humilis.

Lythrum hyssopifolia.

CuPHEA viscossissima.

Epilobium molle.

(Enothera linearis.

" chrysantha.

CiRC^A alpina.

Myriophyllum spicatum.
" vertieillatum.

" heterophyllum.
" ambiguum.

Myriophyllum tenellum.

RiBES cynosbati.
" hirtellum.
" rubrum.
" prostratum.

TiLL^A simplex.

Sedum telephioides.

" acre.

Heuchera americana.

Hydrocotyle interrupta.

SiUM latifolium?

Thaspium aureum.
" trifoliatum.

Panax quinquefolium.^
" trifolium. <i>

CoRNUS (all the species in fruit).

Lonicera grata.
" flava.

" ciliata.

" coerulea.

" oblongifolia.

Sambucus pubens.*

Viburnum nudum.
" pauciflorum.t

Galium lanceolatum.

MiTCHELLA repens.

Olpenlandia glomerata.

Eupatorium hyssopifolium.
" album.
*' rotundifolium.
" pubesce?is.

Nardosmia palmata.

Aster radula
" spectabilis.

" concolor.
*' laevis.

«' undulatus.
" cordifolius.

«' sagittifolius.

" ericoides.

<' miser.
" carneus.
" novi-belgii.

*' nemoralis.

DiPLOPAPPUS umbellatus.

SoLiDAGO puberula.
*' speciosa.

" thyrsoidea.
*' virga-aurea.
*' elliptica.

" rigida.

" sempervirens.
" arguta.
" muhlenbergii.
" linoides.

" ulmifolia.
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Baccharis halimifolia.

SiLPHiUM trifoliatum.

BiDENS cernua.

Matricaria parthenium.

Artemisia canadensis.
« vulgaris.

« absinthium,
" abrotanuin.

Cacalia suaveolens.

Cnicus benedictus.

Onopordon acanthium.

SiLYBUM marianum.
HiERACiUM scabrum.

" gronovii.

Nabalus nanus.
" boottii.

« racemosus

SoNCHUS oleraceus.
" asper.

" arvensis.

Azalea nudiflora.*

« viscosa.*
" hispida.

Bhodora canadensis.

Kalmia latifolia.*

Vaccinium (all the species in fruit)

G-aylussaccia dumosa.
" frondosa.*
" resinosa.*

Pyrola rotundifolia.*

" asarifolia.

" uliginosa.

" elliptica.*

" chlorantha.*
" minor.

Moneses uniflora.*

Ilex monticola.
" glaber.*

DiosPYROS virginiana.*

Primula mistassinica.*

" farinosa.

Lysimachia lanceolata

:

V. angustifolia.

HoTTONiA inflata.

Samolus valerandi.

Plantago cordata.

PiNGUicuLA vulgaris.

Utricularia inflata.

purpurea,

intermedia,

minor.

clandestina,

gibba.

CoNOPHOLis americana.

Catalpa bignonioides.

[Assem. No. 189.J

Martynia proboscidea.

Verbascum (the hybrids).

LiNARiA vulgaris, v. peloria.
" elatine.
" genistifolia.

LiMOSELLA aquatica.

Veronica officinalis.

" peregrina.
" agrestis.

Gerardia pedicularis.
" flava.

" quercifolia.

Verbena spuria, seu officinalis.

Mentha piperita.

Lycopus europaeus.

Monarda punctata.

Thymus serpyllum.

Scutellaria nervosa.

Dracocephalum parviflorum.

Stachys palustris, v. cordata.

Phlomis tuberosa.

PuLMONARiA virginica.*

Lithospermum officinale.

« angustifolium.
" canescens."*

Myosotis arvensis.
" verna.

Hydrophyllum virginicum.*
" canadense.
" appendiculatum.

Polemonium coeruleum.

Convolvulus arvensis.*

Ipom(EA pandurata.*

Hyoscyamus niger.*

Physalis viscosa.

« yubescens.
" angulata.

SoLANUM carolinense.

Gentiana saponaria, v. linearis.

" andrewsii, v. alba,

" ochroleuca.
" alba.

Halenia deflexa.

Erythr^a centaurium.
" ramosissima.

Sabbatia chloroides.*

Menyanthes trifoliata.*

Limnanthemum lacunosum.*
AscLEPiAS phytolaccoides."*^

" obtusifolia.*

« variegata.*
« quadrifolia.*
« tuberosa.*
«« verticillata.*

Periploca grcEca.
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Fraxinfs americana.
" pubescens.
" sambucifolia.*
« viridis.

Aristolochia serpentaria.*

AsARTJM canadense.*

CoRisPERMUM hyssopifolium.

Chenopodium urhicum.
" Ttiurale.

" glaucum.
«' ambrosioides.

ROTJBIEVA multifida.

Blitum maritimum.
capitatum,

" bonus-henricus.

Obione arenaria.

Chenopodina maritima.

Amaranths hybridus.
" polygonoides.

EuxoLUS pumilus.

MoNTELiA tamariscina.

AcNiDA cannabina.

Polygonum coccineum ( Bigel.).
" careyi.

acre.

Tiodosum, V. incarnatum,
BuMEX conglomeratus.

altissimus.

maritimus.
" hydrolapathum,

CoMANDRA umbellata.*

DiRCA palustris.

Shepherdia canadensis.!

Callitriche verna.
" autumnalis.

JuGLANS cinerea.t
" nigra.

Carya alba.

« tomentosa.t

glabra,

microcarpa.

amara.*

OsTRYA virginica.t

Carpintjs americana.

t

CoRYLUS americana.

t

" rostrata.t

QuERCUS tinctoria.*

rubra.*

obtusiloba.'**'

macrocarpa.*

oliv93formis.

alba.*

bicolor.

montana.*
" prinoides.*

Castanea vesca.*

Castanet pnmila.

Betula populifolia.t
" papyracea.
" excelsa.f
" nigra.
<' nana.

Alnus serrulata.t
" incana.t
" viridis.t

SalIX eriocephala.

" sericea.

" petiolaris.t

" pu7'purea.

" longifolia.

" alba.

" phylicifolia.

" cordata, v. myricoides.

PoPULUS heterophylla.t
" nigra.

MoRUS alba.

Urtica dioica.

" gracilis.

HUMULUS lupuluS.

PiNUS resinosa.

" rigida.

«' strobus.
" mitis.

Abies balsamea.
" nigra.
" alba.

CuPRESSUS tbuyoides.t

Thuja occidentalis.t

Aris^ma dracontium.

Peltandra virginica.

Calla palustris.*

Symplocarpus foetidus.*

Orontium aquaticum.*

Lemna minor.!*
" trisulca.t*
" gibba.
«' polyrrhiza.t*

Sparganium eurycarpum.
" natans.
" angustifolium.

Naias flexilis.

ZosTERA marina.

BuppiA maritima.

Zannichellia palustris.

Potamogeton beteropliyllum.
" hybridum.
" lucens.

" perfoliatus.

" prcelongus.
" compressus.
" pusillus.

" pauciflorus.
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PoTAMOGETON pauciflorus, V. nia-

garensis.

« tuckermanni.
« pectinatus.
« robhbisii.

" crispus.

Sagittaria variabilis, all the var.

" heterophylla (all varieties).

« simplicifolia.

" calycina,

LiMNOBiUM spongia.

Vallisneria spiralis.

CORALLORRHIZA inaCTcd.

Platanthera fimbriata.

PoGONiA verticillata.

Calopogon piilchellus.*^

Spiranthes gramiuea?
" cernua.

Calypso borealis.

Smilacina stellata.*

" racemosa.*

Smilax rotunclifolia.*

" liispida.*

« glauca.
" herbacea.

LiLlUM pliiladelphicum.*
" canadense.*
" superbum.*

Erythronium ainericanum.*^
" albidum.*

Ornithogalum umbellatum.^ .

Allium vineale.^
" tricoccum.

Melanthium virginicum.

UVULARIA grandiflora.
" sessilifolia.*

Streptopus amplexifolius.
" roseus.*

JuNCtJS nodosus.
" acumiuatus,

Xyris bullosa.

Fuirena squarrosa.

Eleocharis compressa,
« melanocarpa.

SciRPUS pauciflorus.
« olneyi.

« Jluviatilis.

Bhynchospora fusca.'^

Carex scirpoidea.

" steudelii.

" vulpina.
" sychiwcephala.
*' canescens, v. vitilis.

*' adusta.
*' festucacea.
*' tenera.

" torta.

Carex aperta.

strictior.

irrigua.

panicea.

retrocurva.

varia.

richardsonii.

polymorpha.

Tnirata.

grayii.

rostrata.

lenticularis.

trichocarpa.

torreyi.

platyphylla.

blanda ( Dew.).

Alopecurus pratensis.

« geniculatus.
" aristulatus.

Setaria italica.

Aristida purpurascens,
" tuberculosa.

Muhlenbergia sobolifera.

" capillaris.

Sporobolus heterolepis.

Agrostis vulgaris.

" alba.

PoA brevifolia.

Tricuspis purpurea.

Glyceria obiusa.

*< maritimfia,

" distaus.

Bromus racemosus,
" mollis.

Festuca ovina.

Lolium temulentum.

Triticum repens.
" caniimm.

Hordeum jubatum.

Andropogon furcatus.

Tripsacum dactyloides,

Equisetum arvense.
<' eburneum.
« syivaticum.
" limosum.
« palustre.

" hyemah.
Cheilanthes lanuginosa,

AspiDiUM spinulosum, v. boottii,

" aculeatum.

WOODSIA ilvensis.

" glabella.

Ophioglossum vulg^tum.

Botrychium virginicum.
« lunarioides.

" simplex.

Salvinia natans.
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DONATIONS TO THE STATE CABINET DURING 1863.

From L. C. Clow^ St. Louis, Mo.

:

One specimen of Silicified wood from the Cascades of the Missouri.

From George Van Campen, Cattaraugus Co.

:

One specimen of Conglomerate.

One mass of fossils from ChemuQg Group.

From JYoah S. Dean, Albany, N. Y. :

One vertebra of the Phocaena orca (Grampus), obtained at Fire

Island, N. Y.

From C. W. Englehart, Sackett's Harbor, N. Y.

:

Tridaena gigas; one valve, from "the East Indies; weight 1^5

pounds.

From Hon. Robert H. Pruyn, Resident Minister of the United

States in Japan :

Bird, two species, undetermined, from Japan.

Keptilia, ophidia, one species, undetermined, from Japan.

Lacertae, three species, do do

Amphibia ranidae, four species do do

Fishes, thirteen species, do do

Insects, two species, do do

Crustacea, six species do do

Mollusca, one species do do

From the Smithsonian Institution:

Mactra (Lyrodesma) Ponderosa-myocene, Fort Washington, Md.
Escara digitata, Cretaceous, Backwoodstown, N. J.

Spirula rotula, do do do

Escara digitata, var. do do do

Escagyra costata, do do do
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Gryphia vesiciilaris, Cretaceons, Marlboro, N. J.

Terebratula plicata, do 1st bed of green sand, N. J.

Belemnitella mucrinata, do Marlboro, do

Terebratula Harlani, Cretaceous, near Egypt, 2d green sand, N.J.

Escagyra lateralis, do do do do

Cucullia autrosa, do do do do

Gryphia vesicularis, do Freehold, do

Teredo libiulis. Cretaceous, upper green sand, Backwoodstown,

N.J.

Belemnitella mucrinata, Cretaceous, upper green sand, near

Armstrong, N. J.

Cucullia gigantas. Tertiary eocene. Fort Washington, Md.

Schapharia idonea, do miocene, Freehold, N. J.

Chione alveolata, do do St. Mary's River, Md.

Fusus paralis, do do do

Crucibellum costata, do do do

Turitella variabilis, do do
* do

Terebra simplex, do do do

Dentalium attenuata, do do do

Busycon cornutum, do do do

Merinaria tetrica, do do do

Pectin Madisoni do do East Virginia.

do do do do St. Mary's Biver, Md.

Turitella mortoni, do do Aquia Creek.

From Henry Phillips^ Jr., Philadelphia:

One specimen of Haematite.

From Rev. James Riley, Montrose, Pa.

:

Cyclopteris Jacksonii, two specimens.

Rhuchopteris punctata.

Rhuchopteris cyclopteroides, two specimens.

Four plaster casts of undetermined fossils.

Yerbascum lychnitis—(white floweret).

From Henry A. Homes, Albany.

Limestone from Jerusalem, of which the city is built.

Yerd antique from an ancient temple at Constantinople.

Chalcedony, Greenstone and Trachite, from the shores of the

Bosphorus.

Lignite, from the shore of the Black Sea, three miles west of

the mouth of the Bosphorus.
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CATALOGUE OF ADDITIONS MADE BY THE CURATOR

r>UKINa 1863.

Dr. S. B. WOOLWORTH,

Secretary of the Regents :

Sir—Within the year I have collected and placed in the State

Cabinet, the following fossils :

From the Oneida Conglomerate, New Hartford— Orthophy-

cus Harlani (Fucoids Harlani of Yanuxem).

This fossil has been regarded as being found only in the Me-

dina sandstone. Mr. Yanuxem in his description says :
*' In

this rock we find the Fucoids Harlani, and in no other of the

whole of the New York system has it been seen
;

it appears

therefore to be one of those fossils which are limited to the

rock, and which affords us a positive character whereby to re-

cognize the rock, or its position in the great series.''

The fossil is found within two feet of the base of the Conglo-

merate, which rests on the slate of the Hudson River group.

The thickness of the Conglomerate at New Hartford is near

twenty feet, and it must be the sole representative of the grey

sandstone of Oswego and the Medina sandstone, which in the

western part of the State is at least five hundred feet thick.

Mr. Yanuxem says :
" The Conglomerate must rest on the

red sandstone in Cayuga County, the two rocks being near each

other, and no intermediate there existing, but the space between

is covered so as to conceal the contact. Such also would be its

position in Oswego, were the whole of the alluvial of the north

border of the lake removed, and the Conglomerate left in its

original position."

By this it seems that he did not see the junction of the two

rocks, and hence the error.
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The Fucoid in the Medina sandstone is only found about

twenty feet below the surface of the rock, which is very near the

same position it is in the Conglomerate.

From the Water lime group, Litchfield, Herkimer County,

four specimens of Eurypteues.

From the lower Pentamerus limestone, Litchfield, a splendid

specimen of Mariacrinus pachydactylus.

Three Platycrinus parvus.

A Homocrinus scoparius, showing the body, arms and probo-

scis very fine.

Crinoid (new ?)

Arms of undescribed Crinoideans.

Respectfully submitted,

E. JEWETT,
Curator,

December 31, 1863.

(13. )

ADDITIO?(S TO THE CABINET DURffiG 1863,

ACQUIREE) BY PURCHASE.

Trichecus rosmarus. Walrus. A head, from Hudson's Bay.

Physeter macrocephalus. Sperm Whale. The lower jaw-bones;

taken from a whale captured by Capt. Clothier Peirce of the

Barque Marion, of New Bedford, near Chatham Island, South

Pacific Ocean. The whale had stove the Captain's boat, who
shortly after gave him his death wound ; it yielded 80 barrels

of oil, which sold for $4,400. The jaw weighs 505 pounds.
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PRELIMmARY LIST OF THE PLANTS OF BUFF.^LO AND ITS

VICINITY

:

BY GEORGE W. CLINTON,
President of the Buffalo Society of Natural Sciences.

NOTE OF ABBKEVIATIONS.
f. w. means fieldweed.

g. w. .. garden-weed,

c. s. .. culture scape,

g. s. .. garden scape.

ace. .. accidental. It implies that the seed has been brought by cattle train, etc.,

and spontaneously produced plants, but that it is doubtful whether it can propagate itself

here.

RANUNCULACE^.
Clematis virginiana, L.

Anemone cylindrica, Gray.

virginiana, L.

pennsylvanica, L.

nemorosa, L.

Hepatica triloba, Chaix.

acutiloba, DC.
Thalictrum anemonoides, 3Ix.

dioicum, L. [Portage.

cornuti, L.

Ranunculus aquatilis, L. : v. di-

pursbii, Richards, [varicatus.

cymbalaria, Pursh. Salina.

abortivus, L.

sceleratus, L.

recurvatus, Poir.

pennsylvanicus, L.

fascicularis, 3IuhL
repens, L.

acris, L.

Caltha palustris, L.

CoPTis trifolia, Salisb.

Aquilegia canadensis, L.

Delphinium consolida, L.

AcT^A spicata, v. rubra, 3Ix.
"

V. alba, 3Ix.

CiMiciFUGA racemosa, L.

Nigella damascena, L. g. w.

MAGNOLTACEJE.

Magnolia acuminata, L.

LiRiODENDRON tulipifera, L.

MENISPERMACEtE.

Menispermum canadense, L.

BERBERIDACE^.

Caulophyllum thalictroides, Mx.
Podophyllum peltatum, L.

NYMPH^ACE^.
NYMPHiEA odorata. Ait.

NupHAR advena, Ait.

SARRACENIACE^.
Sarracenia purpurea, L. Chau-

[tauqua county.

PAPaverages.
PapAVER somniferum, L. g. w.

Chelidonium majus, L.

Sanguinaria canadensis, L.

FUMARIACE^.
Dicentra cucullaria, DC.

canadensis, DC.
Corydalis glauca, Pursh. Alex-

FuMARiA officinalis, L. [audria bay.
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CRUCIFER^.
Nasturtium officinale, R.Br. Nia-

palustre, DC. [gara falls.

lacustre, Gray.
armoracia, Frie>i. c. s.

Dentaria diphylla, L.

laciniata, Muhl.
Cardamine rhomboidea, DC.

" V. purpurea, Torr.

pratensis, L.

hirsuta, L.

Arabis lyrata, L.

hirsuta, Scop. Niagara falls.

lasvigata, DC.
canadensis, L.

TuRRiTis glabra, L.

BarbareA vulgaris, R.Br.
Erysimum cbeirantboides, L.

Sisymbrium officinale, Scop,

SiNAPis arvensis, L.

nigra, L.

Brassica campestris, L. c. s.?

Camelina sativa, Grantz.

Alyssum calycinum. Brock's mo-
Lepidium virginicum, L. [nument.

Capsella bursa-pastoris, Moench.

Cakile americana, Nutt.

Baphanus sativus, L. f. w.

Hesperis matronalis, L. g. s.

CAPPARIDACEiE.
PoLANisiA graveolens, Raf.

RESEDACE^.
Beseda odorata, L. g. s.

alba, L. g. s.

VIOLACE^.
Viola rotundifolia, IIx. Cbaut. co.

blanda, Willd

selkirkii, Goldie. Chaut. co.

cucuUata, Ait.

palmata, L.

sagittata, Ait.

rostrata, Fursh.
mublenbergii, Torr.

canadensis, L.
striata. Ait. Lagrange,

pubescens. Ait.

tricolor, g. w.
" V. arvensi, DC. nat.

CISTACE^.
Helianthemum canadense, 31x.

Lechea major, 3Ix.

minor. Lam.

[Assem. No. 189.]

DROSERACE^.
Drosera rotundifolia, L. Chaut.co.

PARNASSIACEiE.

Parnassia caroliniana, 3Ix.

HYPERICACE^.
Hypericum pyramidatum. Ait.

kalmianum, L. Goat island.

perforatum, L.

corymbosum, L.

mutilum, L.

Elodea virginica, Nutt.

CARYOPHYLLACE.E.
Saponaria officinalis, L.

Vaccaria vulgaris. Host. ace.

SiLENE inflata, Smith, nat.

armeria, L. g. w.

antirrhina, L.

noctiflora, L.

Agrostemma githago, L.

Arenaria serpyllifolia, L.

Mcehringia lateriflora, L.

Stellaria media. Smith.

longifolia, Miiht.

Cerastium vulgatum, L.

viscosum, L.

nutans, Raf.
arvense, L.

Spergula arvensis, L.

MoLLUGO verticillata, L.

PORTULACACE^.
PoRTULACA oleracea, L.

Claytonia virginica, L.

caroliniana, Mx.

MALVACE^.
Alth^a rosea, L. g. s.

Malva rotundifolia, L. •

sylvestris, L. g. s.

Abutilon avicennse, Gcert. Lewis-

HiBiscus moscheutos, L. [ton.

trionum, L g. s.

TILIACE^.
TiLiA americana, L.

LINAGES.
LiNUM virginianum, L.

usitatissimum, L. c. s.

OXALIDACE^.
OxALis acetosella, L. Chaut. co.

stricta, L.
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GERANIACE^.

Geranium maculatum, L.

robertianum, L.

BALSAMINACEiE.

Impatiens pallida, Nutt.

fulva, Nutt.

LIMNANTHACE^.
Flgerkea proserpinacoides, Willd.

RUTACEiE.

Zanthoxylum americamim, Mill.

Ptelea trifoliata, L.

ANACARDIACE^.

Rhus typhina, L.

glabra, L.

venenata, L.

toxicodendron, L.

radicans, L.

aromatica, Ait. Niag. falls.

VITACE^.

YiTis labrusca, L.

aestivalis, L.

cordifolia, Mx.
Ampelopsis quinquefolia, Mx.

RHAMNACE^.
Rhamnus catharticus, L. Hedges.

alnifolius, L^Her.
Ceanothus americanus, L.

CELASTRACE^.

Celastrus scandens, L.

EuoNYMUS atropurpureus, Jacq.

obovatus, Nutt.

SAPINDACE^.

Staphylea trifolia, L.

Acer pennsylvanicum, L.

spicatum, Lmn.
saccharinum, Wang.
nigrum, 3Ix.

dasycarpum, Ehr.
rubrum, L.

POLYGALACE^.

PoLYGALA verticillata, L.

senega, L.

paucifolia, Willd.

LEGUMINOSiE.
LuPiNus perennis, L.

Trifolium arvense, L.

pratense, L.

repens, L.

Melilotus officinalis, Willd,

alba. Lorn.

Medicago lupulina, L.

sativa, L. c. s.

ROBINIA pseudacacia, L. cult.

viscosa. Vent. cult.

Glycyriiiza lepidota, Nutt.

Astragalus canadensis, L.

cooperi, Gray.

Desmodium nudiflorum, DC.
acuminatum, DC.
rotundifolium, DC.
cuspidatum, T. & G.

dillenii, Darl.

paniculatum, DC.
canadense, DC.
rigidum, DC.
marilandicum, Boott.

Lespedeza violacea, Pers.

hirta, Ell.

capitata, Mx.
YiciA sativa, L.

caroliniana, Walt.

americana, Muhl.

Lathyrus maritimus, Bigelow.

ocliroleucus, Hook.
palustris, L.

myrtifolius, Muhl.

PisuM sativum, L. f. w.

Apios tuberosa, Mcench.

Amphicarp^a monoica, Nutt.

ROSACEA.
Prunus americana. Marsh.

pennsylvanica, L.

virginiana, L.

serotina, Ehr.

Spir^a opulifolia, L.

salicifolia, L.

Agrimonia eupatoria, L.

Geum album, Gmelin.

virginianum, L.

strictum. Ait.

rivale, L.

Waldsteinia fragarioides, Traut.

PoTENTiLLA norvegica, L.

canadensis, L.

argentea, L.

anserina, L.

palustris, Scop.
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Fraqaria virginiana, Ehr.
vesca, L.

Dalibarda repens, L.

RuBUS ocloratus, L.

triflorus, liich.

strigosus, M.T.

occidentalis, L.

villosus, Ait.
'•

V. humifusus.

canadensis, L.

hispidus, L.

Rosa Carolina, L.

lucida, Uhr.

blanda, Ait.

rubiginosa, L.

spinosissima, L. g. s.

Crat^gus oxycantha, L. Hedge.
coccinea, L.

tomentosa, L.

crus-galli, L.

Pyrus communis, L. Grand island.

mains, L. Grand island.

coronaria, L.

arbutifolia, L.

americana, DC. Chant, co.

Amelanchier canadensis, T. dt G.

CUCURBITACE^.

LYTHRACE^E.

Nes^A verticillata, Kiintli.

ONAGRACEiE.

Epilobium augustifolium, L.

palustre, L.: v. lineare, Gr.

coloratum, Muhl.
OENOTHERA biennis, L.

chrysantha, Mx.
Gaura biennis, L.

LuDWiGiA palustris, L.

CiRC^A lutetiana, L,

alpina, L.

Proserpinaca palustris, L.

Myriophyllu3I spicatum, L.

heterophyllum, Mx.
HippURis vulgaris, L. Schuyler's

lake, Otsego county; Alexandria bay.

GROSSULACEiE.

Ribes cynosbati, L.

hirtellum, Mx.
prostratum, L'^tjr. Alex. bay.

floridum, L.

rubrum, L.

SiCYOS angulatus, L. ace.

EcHiNocYSTis lobata, T. & G.

CRASSULACE^.

Sedtim telephium, L. g. s.

acre, L. nat.

Penthorum sedoides, L.

SAXIFRAGACE^.

Saxifraga virginiensis, Mx.
pennsylvanica, L.

Mitella diphylla, L.

TiARELLA cordifolia, L.

Chrysosplenium americanum,
iSchwein,

HAMAMELACE^.

Hamamelis virginica, L.

UMBELLIFERiE.

Hydrocotyle americana, L.
Sanicula canadensis, L.

marylandica, L.

Daucus carota, L.

Heracleum lanatum, 3Ix.

Pastinaca sativa, L.

Arciiangelica hirsuta, T. & G.

atropurpurea, Hoff. [Portage.

Thaspium barbinode, Nutt.

aureum, Nutt.

ZiziA integerrima, DC.
CicuTA maculata, L.

bulbifera, L.

SlUJvr lineare, Mx.
angustifolium, L.?

Cryptot^nia canadensis, DC.
OsMORRHiZA longistylis, DG.

brevistylis, DC.
CoNiuM maculatum, L.

Erigenia bulbosa, Nutt.

Carum carui, L. g. s. nat. in Chau.
Anethum foeniculum, L. g. s.

CoRiANDRUM sativum, L. g. s.

ARALTACE^.

Aralia racemosa, L.

hispida, Mx.
nudicaulis, L.

Panax quinquefolium, L.

trifolium, L.
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CORNACE^.
CoRNUS canadensis, L.

florida, L.

circinata, L ^Her.

sericea, L.

stolonifera, Mx.
paniculata, L^Her.
alternifolia, L,

Nyssa multiflora, Wa7ig.

CAPRIFOLIACE^.
Symphoricarpus racemosus, 3Ix.

LoNiCERA sempervirens, Ait.

parviflora, Lam.
ciliata, Muht.

DiERviLLA trifida, 3Ioench.

Triosteum perfoliatum, L.

Sambucus canadensis, L.

pubens, Mx.
Viburnum nudum, L.

lentago, L.

dentatum, L.

pubescens, Fursh.
acerifolium, L.

epulis, L.

lantanoides, Mx.

RUBIACE^.
Galium aparine, L.

asprellum, Mx.
trifidum, L.

tinctorium, L.

triflorum, Mx.
pilosum, Ait.

circsezans, Mx.
lanceolatum, Torr.

boreale, L.

Cephalanthus occidentalis, L.

MiTCHELLA repens, L.

Oldenlandia ciliolata, Torr.

coerulea. Gray.

VALERIANACE.E.

Valeriana officinalis, L. g. s.

Fedia fagopyrum, T. & G.

DIPSACE^.
DiPSACus sylvestris, Mill.

COMPOSITE.
LiATRis cylindracesB, Mx. Niagara
EuPATOREUM purpureum, L. [falls.

perfoliatum, L.

ageratoides, L.

TussiLAGO farfara, L.

Aster corymbosus. Ait.

macropliyllus, L.

laevis, L.
" V. cyaneus.

undulatus, L. Portage.

cordifolius, L.

sagittifolius, Willd.

cricoides, L.
" V. villosus.

multiflorus. Ait.

tradescanti, L.

miser, L,
" V. hirsuticaulis.

" V. difFusus.

simplex, Willd.

tenuifolius, L.: v. bellidiflorus.

longifolius. Lam.
puniceus, L.

" V. vimineus.

prenantlioides, Muhl.
nov93-angli9e, L,

ptarmicoides, T. & G. Niag.

Erigeron canadense, L. [falls.

bellidifolium, Muhl.
philadelphicum, L.

annuum. Fen?,.

strigosum, Muhl.
DiPLOPAPPUS umbellatus, T. & G.

Sol IDAGO squarrosa, Muhl. Ro-
bicolor, L. [cbester.

latifolia, L.

caesia, L.

rigida, L.

arguta, Ait.

" V. juncea.

muhlenbergii, T. & G.

altissima, L.

nemoralis, Ait.

canadensis, L.
" V. procera.

serotina. Ait.

gigantea. Ait.

lanceolata, L.

Inula helenium, L.

Polymnia canadensis, L.

Matricaria partlienium, L. g. s.

balsamita, Willd. g. s.

Ambrosia trifida, L.

artemisiaefolia, L.

Xanthium strumarium, L.

spinosum, L. ace.

Heliopsis laevis, Pers.

RuDBECKiA laciniata, L.

birta, L.
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Helianthus annuus, L. g. s.

strumosus, L.

divaricatus, L.

decapetalus, L.

tuberosus, L. g. s.

Coreopsis tinctoria, Null.

tricliosperma, Mx.
BiDENS frondosa, L.

connata, Mulil.

ceriiua, L.
chrysanthemoides, 3Ix.

beckii, Torr.

bipinnata, L.
Dysodia chrysanthemoides, Lag.
Helenium autumriale, L. [ace.

Maruta cotula, DC.

Achillea millefolium, L.

Leucanthemum vulgare, Lam.

Tanacetum vulgare, L.

Artemisia canadensis, Mx.
biennis, Willd.

abrotanum, L. g. s.

Gnaphalium decurrens, Ives.

uliginosum, L.
Antennaria margaritacea, R.Br.

plantaginifolia. Hook.
Erechthites vulgaris, L.

Senecio vulgaris, L.
aureus, L.

" V. balsamit93.

CiRSiUM lanceolatum, IScop.

discolor, Spreng.

altissimum, Spreng.?

muticum, Mx.?
pumilum, Spreng.

arvense, Scop.

SiLYBUM marianum, Goert. g. s.

Onopordon acanthium, L. James-

Lappa major, Goert. [town. nat.

CiCHORiUM intybus, L.

Hieracium canadcnse, Mx.
scabrum, Mx.
gronovii, L.
venosum, L.
paniculatum, L.

Nabalus albus. Hook.
altissimus, Hook.

Taraxacum dens-leonis, Derf.

Lactuca elongata, Muhl.

Mulgedium leucophseum, DC.
SoNCHUS oleraceus, L. f. w.

asper, VilL f. w.

29

LOBELIACEiE.

Lobelia cardinalis, L.
syphilitica, L.
inflata, L.
kalmii, L,

CAMPANULACE^.
Campanula rotundifolia, L.

aparinoides, Fursh.
amcricana, L.

Specularia perfoliata, A.DC.

ERTCACE^.
Gaylussacia resinosa, T. & G.

Vaccinium oxycoccus, L. Chaut.
macrocarpon, Ail. Chaut.

stamineum, L.
pennsylvanicum, L.
corymbosum, L. [Niag. f.

Arctostaphylos uva-ursi, Spreng.
Epig^a repens, L. Portage.

Gaultheria procumbens, L.
Azalea nudiflora, L. Portage.

Pyrola rotundifolia, L. Niag. f.

elliptica, Nutt.

chlorantha, Swaiiz. Niag. f.

secunda, L.
Moneses uniflora, Gi^ay.

Chimaphila umbellata, Nutt.

maculata, Fursh.

Pterospora andromedea, Nutt.

MoNOTROPA uniflora, L. [Niag. f.;

hypopitys, L. [Portage.

AQUIFOLIACEJ^.

Ilex verticillata. Gray.
Nemopanthes canadensis, DG.

PLANTAGINACE^.
Plantago major, L.

rugelii, Dec?
lanceolata, L.

PRIMULACE^.
Trientalis americana, Fursh.
Lysimachia stricta, Ait.

quadrifolia, L. Portage.

ciliata, L.
longifolia, Fursh.

Naumburgia thyrsiflora, Feich.

Anagallis arvensis, L. g. w.

Samolus valerandi, L.

LENTIBULACEiE.
Utricularia vulgaris, L.



BIGNONIACE^.
Catalpa bignoniodes, Walt. cult.

Martynia proboscidea, Glox. g. s.

OROBANCHACEiE.
Epiphegus virginiana, Ba7i.

CoNOPHOLis americana, Wallr.

Aphyllon uniflorum, T. & G.

SCEOPHULARIACE^.
Verbascum thapsus, L.

blattaria, L.
LiNARiA vulgaris, Mill.

ScROPHULARTA nodosa, L.
Chelone glabra, L.
Pentstemon pubescens, Solander.

MiMULus ringens, L.
alatus. Ait.

G-RATIOLA virginiana, L.
Ilysanthes gratioloides, Benth.

Veronica virginica, L. Portage.

americaua, Scluveiii.

scutellata, L.
officinalis, L.
serpyllifolia, L.
peregrina, L.
arvensis, L.

Gerardia purpurea, L.
tenuifolia, Vahl.

flava, L.
quercifolia, Piirsh.

pedicularia, L. Rochester.

Castilleja coccinea, Spreng.

Pedicularis canadensis, L.
lanceolata, Mx.

Melampyrum americanum, Mx.

AOANTHACE^.
DiANTHERA americana, L.

VERBENACE^.
Verbena hastata, L.

urticifolia, L.
Phryma leptostachya, L.

LABIATE.
Teucrium canadense, L.
Mentha viridis, L.

piperita, L.
canadensis, L.

Lycopus virginicus, L.
europseus, L.

Pycnanthemum incanum, Mx.
lanceolatum, Fun^h. [Port.

30 [Assembly

Calamintha glabella, Benth.

:

V. nuttallii, Gray.
clinopodium, Benth.

Melissa officinalis, L. g. s.

Hedeoma pulegioides, Fers.

CoLLiNSONiA canadensis, L.
MoNARDA didyma, L.

fistulosa, L. [field, Otsego co.

Blephilia hirsuta, Benth. Ricb-
LoPHANTUs nepetoides, Benth.

scrophularigefolius, Benth.

Nepeta cataria, L.
glechoma, Benth.

Dracocephalum parviflorum,iVw^^.

PiiYsosTEGiA virginiana, Benth.
Brunella vulgaris, L.
Scutellaria parvula, Mx.

galericulata, L.
lateriflora, L.

Marrubium vulgare, L.

GrALEOPSis tetraliit, L.

8tachys palustris, L. : v. aspera.

Leonurus cardiaca, L.

Lamium amplexicaule, L.

BORAGINACE^.

EcHiUM vulgare, L. Niag. falls.

Symphitum officinale, L.

Onosmodium caroliuianum, DC.
Lithospermum arvense, L.

officinale, L. Niag. falls.

latifolium, 3Ix.

hirtum, Lehm.
Mertensia virginica, DC.
Myosotis palustris, With.

verna, Nutt.

Echinospermum lappula, Lehm.
Cynoglossum officinale, L.

virginicum, L. Salamanca.

morrisoni, DC.

IIYDROPHYLLACEiE.
Hydrophyllum virginicum, L.

canadense, L.

POLEMONIACE^.
PoLEMONiUM reptans, L.

Phlox paniculata, L. Richfield,

divaricata, L. [Otsego co.

CONVOLVULACE^.

Ipom(EA purpurea. Lam. g. s.

pandurata, Meyer.

Convolvulus arvensis, L.
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Calystegia sepium, R.Br.

spithamaea, Pursh. Rare.

CuscuTA epilinum, Weihe.

gronovii, Willd.

SOLANACE^.
SoLANUM dulcamara, L.

nigrum, L.

carolinense, L. ace. [g. s.

Lycopersicum eseulentum, 31%U.

PilYSALis philadelpbica. Lam. ace.

viscosa, L.

NiCANDRA physaloides, GcbH. g. w.

Hyoscyamus niger, L. nat.

Datura stramonium, L.

GENTIANACE^.
Frasera carolinensis, Walt.

Gentiana quinqueflora. Lam.
crinita, Fred.
detonsa. Fries.

andrewsii, Grii^eb.

" V. albiflora.

Menyanthes trifoliata, L. Ghaut.

APOCYNACEiE.
Apocynum androsa3mifolium, L.

eannabinum, L.

ASCLEPIADACE^.
AscLEPiAS cornuti, Dec.

phytolaecoides, Pursh.
quadrifolia, Jacq. Niag. f.

.

inearuata, L.

tuberosa, L.

verticillata, L. Niag. f.

OLEACEiE.
LiGUSTRUM vulgare, L. Hedges.
Fraxinus americana, L.

sambueifolia. Lam.

ARISrOLOCUIACEiE.
AsARUM canadense, L.

PHYTOLACCACEiE.
Phytolacca decandra, L.

CHENOPODIACE^.
CoRispERMUM liyssopifolium, L.
Chenopodium hybridum, L.

urbicum, L.: u. rhombifolium.
album, L.

glaucum, L. Salina; Albany.
botrys, L.

ambrosioides, L.

31

Blitum capitatum, L.
Atriplex hastata, L. Salina.

Salicornia lierbacea, L. Salina.

AMARANTACE^.
Amaranths retroflexus, L.

albus, L.

polygonoides, L. Albany.

POLYGONACE^.

Polygonum orientale, L. g. s.

amphibium, L.

nodosum, Pers.: v. inearna-

pennsylvanicum, L. [turn.

persicaria, L.

hydropiper, L.

acre, II. J>. K.
hydropiperoides, Mx.
aviculare, L.

erectum, L.

virginianum, L..

arifolium, L.

sagittatum, L.

convolvulus, L.

dumetorum, L.

Fagopyrum eseulentum, Mcench.

RuMEX verticillatus, L.

hydrolapathum, Huds. : v.

obtusifolius, L. [americanum.

crispus, L.

sanguineus, L.

acetosella, L.

LAURACE.E.

Sassafras officinale, Nees.

Benzoin odoriferum, Nees.

THYMELEACE^.
DiRCA palustris, L.

ELiEAGNACE^.
Shepherdia canadensis, Nuit.

SANTALACE^..
Comandra umbellata, Nutt.

SAURURACE^.
Saururus cernuus, L.

CALLITRICIIACE^.
Callitriciie verna, L.

" V. terrestris.

autumnalis, L.
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EUPHORBIACE^.
Euphorbia polygonifolia, L.

maculata, L.

hypericifolia, L.

lielioscopia, L.

platyphylla, L.

lathyris, L. Silver creek, nat.

AcALYPHA virginica, L.

URTICACE.?:.

Ulmus fulvus, Mx.
americana, L.

racemosa, Thomas.
MORUS rubra, L. Niag. f.

alba, L. cult.

Urtica gracilis. Ait.

dioica, L.

Laportea canadensis, Gaud.
PiLEA pumila, Gray.
BcEHMERiA cylindrica, Willd.

Cannabis sativa, L.

HuMULUs lupulus, L.

PLATANACE^.
Platanus occidentalis, L.

JUGLANDACE^.
JuGLANS cinerea, L.

nigra, L.

Carta alba, Nutt.

glabra, Torr.

amara, Nutt.

CUPULIFER^.
QuERCUS macrocarpa, Mx.

alba, L.

castanea, Willd.

Pagus ferruginea, Ait.

CoRYLUS americana, Walt.

rostrata, Ait.

Castanea vesca, L.

Carpinus americanus, Mx.
Ostrea virginica, Willd.

MYRICACE^.
Myrica gale, L.

CoMPTONiA asplenifolia. Ait. Olean.

BETCJLACE^.
Betula alba, v. populifolia, Spack.

papyracea, Ait. Youngstown.
excelsa, Ait.

lenta, L.

Alnus incana, Willd.

SALICACE^.

SalIX petiolaris. Smith.
nigra, Mamh.
lucida, Muhl.
babylonica, Tomni. cult.

alba, L. cult.

viminalis, L. cult.

POPULUS tremuloides, 3Iz

grandidentata, Mx.
monilifera, Ait.

balsamifera, L.

dilatata. Ait. cult.

alba, L. cult.

CONIFERS.

PiNUS resinosa, L. Portage.

strobus, L.

Abies canadensis, Mx.
Larix americana, Mx.
Thuja occidentalis, L.

Juniperus virginiana, L.

communis, L.

Taxus canadensis, Willd.

ARACE^.

Aris^ma tripbyllum, Torr.

dracontium, Schott.

Peltandra virginica, Raf. Niag. f.

Calla palustris, L. Chaut. co.

Symplocarpus foetidus, iSalisb.

AcoRUs calamus, L.

TYPHACE^.

Typha Irtifolia, L.

angustifolia, L.

Sparganium eurycarpum, Eng.
ramosum, Huds.
simplex, Huds.

LEMNACEiE.

Lemna trisulca, L.

minor, L.

polyrhiza, L.

NAIADACE^.
Naias flexilis, Boi^tk.

Potamogeton pusillus, L.

pauciflorus, Fursh.

perfoliatus, L.

praslongus, Wulf.
lucens, L.

nalans, L.

heteropbyllus, Schreb.
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ALISMACEiE.

Triglochin palustre, L.

Alisma plantago, L.

Sagittaria variabilis, Eng.
heterophylla, Fursh.

HYDROCHARIDACEiE

.

Anacharis canadensis, Planch.

Vallisneria spiralis, L.

ORCHIDACE^.

Orchis spectabilis, L.

Platanthera orbiculata, Lind.
hookeri, Lind.

bracteata, Torj\

hyperborea, Lind.

dilatata, Lind. Chaut. co.

flava. Gray.

lacera. Gray.

psycodes, Gray.

GrOODYERA repens, E.Br.

pubescens, R.Br.

Spiranthes gracilis, Bigel.

latifolia, Torr.

cerniia, Richard.

LiSTERA cordata, R.Br. Angola.

Arethusa bulbosa, L. Chaut. co.

PoGONiA opbioglossoides, Nutt.
Chaut. CO.

Calopogon pulchellus, i?.i^r. Chau.
LiPARis loeselii, Richard.

liliifolia, Richard.

CoRALLORHiZA innata, R.Br.
multiflora, Natt.

Aplectrum hyemale, Nutt.

Cypripedium pubescens, Willd.

parviflorum, Salisb.

spectabile, Swartz.

acaule. Ait. Eighteen-mile cr.

IRIDACE^.
Iris versicolor, L.

SiSYRiNCHiUM bermudiana, L.
" V. anceps.
'* V. mucronatum.

DIOSCORIACE^.
DioscoREA villosa, L.

SMILACE^.

Smilax rotundifolia, L. : v. qua-

hispida, Muhl. [drangularis.

herbacea, L.

[Assem. No. 189.]

Trillium erectum, L.
" V. album, Fursh.

grandiflorum, Salisb.

erythrocarpum, Mx.
Medeola virginica, L.

LTLIACE.^.

Asparagus officinalis, L.

PoLYGONATUM biflorum, Ell.

giganteum, Dietr.

Smilacina racemosa, Desf.
stellata, Desf.

bifolia, Desf.

Clintonia borealis, Raf. Rock city.

umbellata, Torr.

Hemerocallis fulva, L, g. s.

Allium tricoccum. Ait.

canadense, Kahn.
LiLiUM philadelphicum, L,

canadense, L.

Erythronium americanum, Smith.

albidum, Nutt.

MELANTHACE^.
UvuLARiA grandiflora, Smith.

sessilifolia, L.

Prosartes lanuginosa, Don.
Streptopus roseus, Mx.
Yeratrum viride, Ait.

Cham^lirium luteum, Gray.

JUNCACE^.
LuzuLA pilosa, Willd.

campestris, DC.
JuNCUS effusus, L.

balticus, Willd.

paradoxus, E. 3Ieyer.

debilis, Gray.

articulatus, L.

nodosus, L.
" megacephalus, Torr.

tenuis, Willd.

bufonius, L.

PONTEDERIACE.E.
Pontedera cordata, L.

" V. angustifolia.

Schollera graminea, Willd.

CYPERACEiE.
Cyperus diandrus, v. castaueus,

strigosus, L. [^Torr.

phymatodes, Muhl.
schweinitzii, Torr.

filiculmis, Vahl.
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DuLicHiTJM spathaceum, Perfi.

Eleocharis quadrangulata, i^.JJr.F

obtusa, SchuUes.
palustris, JR. Br.

tenuis, Schultes.

acicularis, B Br.
SciRPUS pungens, Vahl.

lacustris, L.

maritimus, L.

fluviatilis, Gray.
sylvaticus, L. : v. atrovirens.

lineatus, 3Ix.

eriophorum, 3I.T. [Chant, co.

Eriophorum polystachyon, L.
" V. angustifolium, Port.

Carex distycha,, Huds.: u. sartwel-

cephalophora, Willd. [lii, Dew.
muhlenbergii, Hchk.

sparganoides, Muhl.
rosea, Schk.

retroflexa, Muhl.
vulpinoidea, Mx.
setacea. Dew.
stipata, Muhl.
scirpoides, Schk.

curta. Good.

deweyana, Schk.

trisperma. Dew.
straminea, WahL
festucacea, Schk.

aurea, Nutt.

stricta, Gooden.
angustata, Boolt.

crinita, Lam.
polytrichoides, Muhl.
pedunculata, Muhl.
virescens, Muhl.
hirsuta, Willd.

gracillima, Schw.
pennsylvanica, Lam.
varia, Muhl.
oederi, Ehr.
intumescens. Budge.
lupulina, Muhl.
tentaculata, Muhl.
plantaginea, Lam.
laxiflora. Lam.
retrocurva, Dew.
granularis, Muhl.
debilis, Mx.
crawei. Dew.
seabrata, Schw. Portage.

miliaeea, Muhl.
hystricina, Willd.

comosa, L.

Carex trichocarpa, Muhl.
lanuginosa, Mx.
filiformis, Mx.
lacustris, Willd.

utriculata, BooU.
ampullacea. Good.
tuckermani, Boott.

GRAMINE^.

Leersia oryzoides, Swartz.
virginica, Willd.

Zizania aquatica, L.

Alopecurus geniculatus, L.
aristulatus, Mx.

Phleum pratense, L
ViLFA vaginaeflora Torr.
Sporobolus eryptandrus, Gray.
Agrostis scabra, Willd.

vulgaris. With.

alba, L.

CiNNA arundinacea, L.

pendula, Trin.

MuHLENBERGiA glomerata, Trin.
mexicana, Trin.

sylvatica, T. & G.

diffusa, Schreb.

Brachyelytrum aristatum, Beauv.
Calamagrostis canadensis, Beauv.
Oryzopsis melanocarpa, Muhl.

asperifolia, Mx.
Spartina cynosuroides, Willd.

Tricuspis purpurea, Gimy.
Dactylis glomerata, L.

Eatonia obtusata, Gi'ay. [jor, Torr.

pennsylvanica. Gray: v. ma-
Glyceria elongata, Trin.

nervata, Trin.

aquatica. Smith.

fluitans, B.Br.
PoA annua, L.

alsodes. Gray
serotina, Ehrh.
trivialis, L.

pratensis, L.

compressa, L.

Festuca nutans, Willd.

Bromus secalinus, L.

racemosus, L.

kalmii. Gray.

ciliatus, L.
" V. purgans.

Phragmites communis, Trin.

LoLiUM perenne, L.

temulentum, X.
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Triticum vulgare, ViUars. c. s.

repens, L.

V. nemorale, Anderson.
caninum, L.

HoRDEUM distichum, C. c. s.

vulgare, L.

Secale cereale, L. c. s.

Elymus virgiiiicus, L.

canadensis, L.

striatus, L.

(xYMNOSTiCHUM hystrix, Schreb.

AiRA flexuosa, L.

casspitosa, L. : v. aristulata,

Danthonia spicata, Beauv. [Torr.

AvENA sativa, L.

Phalaris arundinacea, L.

Milium effusum, L.

Panicum glabrum, Oaudin.
sanguinale, L.

capillare, L.

virgatum, L.

latifolium, L.

dichotomum, L.

depauperatum, Muhl.
crus-galli, L.

xalapense? c. s.

Setaria glauca, Beauv.
viridis, Beauv.
italica, Kunth. c. s.

Andropogon furcatus, Muhl.
scoparius, Mx. Niag. f.

Sorghum nutans, Gi^axj.

EQUISETACE^.

Equisetum arvense, L,

sylvaticum, L.

limosum, L.

palustre, L.

hyemale, L.

variegatum, Schl,

35

FILICES.

PoLYPODiUM vulgare, L. Niag. f.

phegopteris, L. Hock city.

hexagonopterum, Mx.
Struthiopteris germanica, Willd.

Allosorus atropurpureus, Gray.
Pteris aquilina, L. [Niag. f.

ADIANTU3I pedatum, L.

Camptosorus rhizophyllus. Link.
ScoLOPENDRiUMofficinarum,6'ic-arfe.

Chittenango falls.

AsPLENiUM trichomanes, L. Niag.f.

ebeneum, Ait. Lewiston.
thelypteroides, Mx.
filix-foemina, R.Br.

DiCKSONiA pilotiuscula, Willd.

Cystopteris bulbifera, Bernh.
fragilis, Bernh.

AspiDiUM thelypteris, Swartz.

noveboracense, Willd.

spinulosum, Swartz.

cristatum, Sioartz.

marginale, Swartz.

acrostichoides, Swartz.
" V. incisum.

Onoclea sensibilis, L.

OsMUNDA regalis, L.

claytoniana, L.
cinnamomea, L.

Botrychium lunarioides, Swartz.
" V. obliquum.
" V. dissectum.

virginicum, Swartz.

LYCOPODIACE^.
Lycopodium lucidulum, Mx.

dendroideum, Mx.
clavatum, L.

complanatum, L.

Selaginella apus, Spring. Niag.f.

HYDROPTERIDES.
AzOLLA caroliniana, Willd. Roch.
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MEMORANDUM.

BY DAVID JOHNSON, NEWBURY, VERMONT.

AURORAS, SOLAR AND LUNAR HALOS, &c., 1863.

Jan. 23, Brilliant aurora low in the north 9 p. m.

25, Brilliant aurora low in the north 10 p. m.

Feb. 18, Bright aurora low in the north 9 p. m.

25, Bright aurora with streamers 9 p. m.

Mar. 6, Lunar halo 8 p. m.

16, One parhelion east of the sun 7 a. m.

One south of the sun at 9 a. m.

One south of the sun at 2 p. m. and one west of the

sun at 3 p. M.

Solar halo at 2 p. m.

22, One parhelion north of the sun and one south of it

;

at the same time a luminous glow extending north

and south from them, similar to the trail of a

comet. They were very bright.

At half past 5, semi-circle of a Solar halo, very

bright on the upper side, tinged with the hues of

the rainbow, the lower half being below the hori-

zon.

23, Solar halo at 5| p. m.

28, Solar halo at 11 a. m.

April 9, A pale aurora extending from the northern horizon

to zenith and to the east and west.

13, Ice broke up in Connecticut River.

15, Solar halo 7 to 10 a. m.

Bright aurora 9 p. m.

18, Bright aurora 9 p. m.

19, Bright aurora 8 to 10 p. m.

May 11, Bright aurora 8 to 9 p. m.

June 9, Tuesday, a slight shock of an earthquake was felt in

the evening.

Aug. 9, A brilliant aurora 9 to 10 evening.

Sept. 23, A brilliant aurora with streamers 8 to 10 p. m. The

equinoctial storm commenced on the 18th instant.
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Cloudy morning; heavy shower 10 to 11 J o'clock,

A. M. Rained 1 p. m., rained 4 p. m., rained in the

evening, with a furious wind from the southwest

;

wind turned northwest the night following.

Sept. 23, First frost ; mercury 30® above zero.

A brilliant aurora 8 to 10 p. m. On the 22d Moose

Hillock and the Franconia Mountains covered

wuth snow.

Nov. 10, Wild geese flew south.

27, Moose Hillock appears to be as bare of snow to-day

as it did in the month of June.

Solar halo at 3 o'clock p. m.

20, Snow to be seen on Moose Hillock to-day.

Dec. 10, Slight aurora 10 p. m,

APPEARANCE OF SPRING BIRDS, ETC., 1863.

MEMORANDUM BY DAVID JOHNSON, NEWBURY, VERMONT.

1863.

March 27, Robins appeared.

28, Blue birds appeared.

April 6, Ground birds appeared.

17, Barn swallow^s appeared, frogs heard.

May 11, Bank swallows came.

Red plum trees in blossom.

Cuckoo heard.

12, Orioles and bobolinks appeared.

13, Eaves swallows came.

15, Humming birds came.

20, Brown thrush came.

21, Apple trees in blossom.

23, Wrens came.

Nov. 10, Wild geese flew south.

Dec. 3, Connecticut River froze over.
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Meteorological Observations at Rochester, for 18G3. By C. Dewey.

Observations at 7 A. m., 2 p. m., and 3 p. m. Monthly results.

1. Thermometer.

1863.

January .

February

March

.

April .

.

May...

June .

.

July...

August

September

October .

.

November

December

Mean.

1st half,

2d do
1st do
2d do
1st do
2d do
1st do
2d do
1st do
2d do
1st do
2d do
1st do
2d do
1st do
2d do
1st do
2d do
1st do
2d do
1st do
2d do
1st do
2d do

33.33«

28.35
23.36
28.88
25.02
31.35
37.95
48.47
50.85
04.62
62.69
66.47
74.22
68.96
74.98
64.65

61.51
54.42
50.89
46.29
42.75

37.87
32.31
25.40

I 26.12 j

30.76°

26.12

28.29

43.21

67.96

64.58

71.51

69.67

57.96

48.52

40.31

28.74

I 69.67 j

Highest
mean.

47.67°
38.67
35.00
43.00
36 . 33
43.00
63.00
55.00
67.00
72.00
73.33
78.00
79.33
76.00
80 . ,33

75.33
71.67
76.00
62.67
65.33
56.33
49.67
46.00
37.33

Lowest High-
mean, est.

18.33°
9.00

-1.00
12.00
15.00
19.33
23.67
40.33
40.00
60.67
53.33
57.33
62.00
60.33
67.67
63.00
60.88
43.33
39.67
33.67
31.67
22.00
13 67
13.67

55^

46

43
48
43
44

75

67
76

87
86

88
91

84
90

89
83

85
76

7

68
56

5;

40

n

5 76 30 >

} 78 23
S

(68 28
^

j 56 20 i

(52 11
^

^40 7 S

Low
est.

17°

1

—6
5

2

12
16

35
38
4
48
63
60

57

59
44
41

34
30

23
28
20

11

7

Range.

54°

59

49

40

\
-

\

46

51

65

48

46

Average
27 years.

25.66°

26.25

32.50

43.77

66.19

66.08

70.43

68.56

60.33

47.92

38.00

28.26

Mean, 47.30 Annual range, 97 663.95

47.00

The mean temperature of 1863 is 47*3 degs., and of the 27

years, is 47 dags. The coldest of these years is 44.7 degs. in

1843, and the hottest is 48.3 degs. in 1853, a difference of only

3.6 degs.

The range for the year is commonly from 4 or 6 degs. below

zero in winter, to 93 or to 96 degs. in summer. In 1862, 1853,

1850, 1838, and a few others, the temperature was not below

zero here ; at length 9 degs. below was observed with amaze-

ment, and on Jan. 18, 1857, the mercury fell to 16 degs. below;

on Feb. 6, 1855, to 20 degs. at 9 p. m., and the cold was at the

same degree next morning at 7 a. m., and still lower between

these two hours, as at 21 degs. below at 10, and at 25 degs. at

3J A. m. From 20 degs. below to 96 degs., would be a range of

116 degs.
;
the greatest range and the greatest cold ever known

here at the hours of regular observation.

The Hot Period.

The "heated period" of August closed on the 11th, and

began in July 29th, making fourteen days. The mean tempera-

ture of this period is 75.8 degs., which is hot enough. But, in
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1848, the mean heat of the last half of July was ^72. 6 degs.
; in

1854, was 76.9 degs.; in 1856, was 76 degs.; and in 1857, was

73.3 degs.
;
hot for half a month. In 1848, the mean of the first

half of August, was 74 degs.; in 1853, was 76 degs.
; and in

1858, was 73.5 degs. ; this is hot too. I see, too, that the range

above 90 degs. was more in some of them than in 1863. The
great heat of the last August, was owing to the continuance of

a high temperature, rarely above 90 or 92 degs. through day and

night, and not to so high heat through the middle of the day.

Temperature of last half of July and first half of August for
several years.

Last half First half of
of July. August.

Years. Mean. Mean.

1851 72.58 ._ 69.25

1852 70.64 66.20

1853 69.33 76.11

1854 76.90 70.02

1855 73.77 71.02

1856 76.04 69.80

1857 73.35 71.09

1858 69.67 73.47

1859 ._. 69.54 ._ 72.31

1860 67.75 67.93

1861 69.27 68.29

1862 _ 69.31 72.89

1863 68.96 74.98

Mean 71.25 Mean 71.02

For the 26 years the heat of the last half of July is greater

than that of the first half. The first half of August is warmer

than the last half; but it is cooler than the last half of July.

The last half of July, 1856, was 76.04, and had in it one 95

degs., one 94 degs., one 93 degs., one 91 degs., and twice 90 degs.;

much higher than the " heated period."

The last half of July, 1854, was 76.9 degs.; twice 96 degs.,

once 92 degs., and once 90 degs. ; much hotter than this hot

period.

Still there was something peculiar in the state of the atmos-

phere in this " heated period," which was so oppressive at the

north, and farther south than the District of Columbia.
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2. Barometer and Rain Gauge.

1883. Mean.
Months.

January 29.45

February 29 . 55

March 29.42

April 29.44

May 29.46

June 29.43

July 29.46

August 29.52

September 29.58

October 29.55

November 29.43

December 29.52

Mean, 29.48

Highest
mean.

Lowest
mean. Highest. Lowest. Range.

M'thly avge.
Water, water for

27 years.

30.11 28.93 30.16 28.83 1.33 2.23 2.046

30.15 29.16 30.17 28.92 1.25 2.44 2.061

29.93 29.08 29.94 28.94 1.00 1.49 2.026

29.79 29.22 29.83 28.59 1.24 2.79 2.412

29.73 28.93 29.74 28.94 0.80 1.86 2.856

29.66 28.94 29.68 28.92 0-76 1.37 3.031

29.70 29.27 29.71 29.25 0.46 5.03 3.386

29.79 29.30 29.83 29.27 0.56 3.70 2.716

29.91 29.19 29.94 29.13 0.81 1.51 3.289

29.98 29.23 30.03 29.15 0.88 2.72 3.169

29.89 29.11 29.94 29.04 0.90 2.97 2.759

30.05 28.78

.49

30.06 28.68 1.38

.,1.583

1.98

30.09

2.500

29, 29 .44 Yr 32.251

The mean height on the barometer for 1863, is 29.48 inches,

and the range for this year, 1.58 inches. The annual means

vary from 29.44 and 29.63 inches, or 0.19 inch, and their mean

is 29.54 inches. The variations in the daily observations are

between 30.47 and 28.24; or, as it was on the zero barometer,

28.14. The next higher to this was 28.50, and above these

28.54, 28.66, 28.70, but rarely below 28.78. All the low and

rapid depressions, high wind, sometimes a tornado, sometimes

rain or snow, attended or soon followed.

In some years, as 1861, the barometer showed a height below

29 inches in all the months except January and August, while in

others, as in 1863, the height was above 29 inches from June

2d to December 14th. Often the period of higher elevations

continues two or four days, fluctuating somewhat; but the peri-

ods of depression are shorter.

The water of the year is 30.09 inches, while the average is

32.251 inches, or about one-sixteenth above that measured for

this year. The last column of the table, the monthly average,

contains some singular differences.

3. Special Phenomena.

1863, April 3. Magnificent Jiurora Borealis.

About 8 o'clock p. m., in a clear sky, two cotton-like bands or

arches rose from the horizon, one N. of E. and the other N. of

W., and soon met on the meridian N. of the zenith, perhaps 50

degs., narrower at each end, but widening upwards to 4 or 5 degs.

in breadth, and the arch nearly parallel to the equator, the west

[Assem. No. 189.] 6
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end being farthest north, broader along the middle, thick and

heavy, very white, and apparently from its distinctness near the

earth. At nine, it had moved just S. of the zenith, and patches

formed on the N. side parallel to it, which soon lengthened to

the belt, appearing like the small feathers on the side of a goose

quill ; as it moved south, the same forms appeared on the S.

also, and directed also obliquely to belt, so that people spoke of

its pen-like form. A little past the zenith it bent southwards

as by a breath of wind. It began to disappear at the E. part,

as if the aurora was moving westward, and about 10 degs. S. of

the zenith, near half-after nine. The cloud of aurora at the N.

rose some, shot up rays, and all was gone at ten. The sight had

been magnificent.

1863, 20th December. The Ice Storm.

At Northboro', Mass., the rain of the last of the 18th and on

the 19th, froze as it fell, and covered trees, shrubs and herbs

with ice, which in the sun of 20 and 21st, glowed with the

prismatic colors in all splendor. As this splendid scene occurred

in Niagara Co. and Canada about the falls, and near Rochester a

few years earlier, and was so finely described by President

Hitchcock of Amherst College, as seen there by him, this case

is mentioned from its extent. At the same 19tli day, the " Ice

Storm " was formed at Bolton and Marlborough. Bolton joins

on the south the township of Northboro' ; both on the E. line of

Worcester Co., and Marlborough is partly between and on the

east of both on the west line of Middlesex Co., and the nearest

of the three is about 40 miles distant from Amherst at the west,

where the phenomena occurred on the same day. On that day

also, the same splendid vision appeared at Harrisburgh, Pa.,

some hundred miles S. and W., among the valleys of the Alle-

gany Mountains. In all these places there was disastrous crush-

ing of the limbs or bodies of trees, or of their being crushed to

the earth. The fruit trees, as apple and pear, and the orna-

mental shades, by a few blasts of strong wind on this splendor,

would be in ruins, which a quarter of a century would not repair.

Such splendor may be far too expensive. These facts are con-

densed from the public papers.
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The Year 1863.

The temperature of December, 1862 was higher than the

average; the same was true of January, 1863, so that though

February was about the average, the heat of winter was above

the mean, rather warm and very pleasant, with little sleighing,

but with little mu*^! or open weather. While the mean of March

(28.3 degs.) was only a little greater than that of February

(26.1 degs.), the mean of April (43.2 degs.) was below the aver-

•age ; and as the first half of May was below the average, and

the last half a little above it, the opening months were back-

ward. The water of the three spring months was 6.14 inches, one-

sixth below the average. The earth was not well prepared for

summer. But June passed, giving us less than the average heat

and rain, and the grass crop was much affected. The average

•water of June is over 3 inches, but this June gave us only 1.37.

The heat of July for the first half much exceeded the average,

and the rain of the month (5.03 inches) greatly surpassed the

average (3.38 inches), and the under-growth of unmown grass

greatly increased the yield as well as the product over other

fields. The wheat harvest was near a fortnight late, but the

rains made the safe gathering of it quite difficult, and sometimes

impossible. The heat of August was above the average, as well

as the rain, and the weather fine, when not too warm
; season

excellent for Indian Corn, which matured generally. In this

section the harvest was bounteous, except of hay, which was be-

low the average, and was selling here at twenty dollars the ton

at the close of the year. The fruits, as cherries, peaches, apples,

pears, quinces, and grapes, were plentiful, and the autumnal

crops abundant and excellent. Apples were exported north and

east in vast abundance from this county, and both east and west

of it.

Slight frosts occurred August 29 and 30, September 22, 23,

and 27; but only the last injured even tender vegetables. Oc-

tober 27th gave us the first severe frost, injuring corn and buck-

wheat, and other vegetables. On the same day was a great

snow storm at St. Louis, which extended east across Illinois to

Indianapolis ; at St. Louis, snow six inches, temperature 24

degs. in morning and below^ freezing point all day. The cold

was much less in Indiana and Ohio, the lowest temperature here

34 degs on the 22d; and the next colder, 33 degs. on the 25th.
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But over the northwestern States, injurious frosts had occurred

in August; not much injurious on the 17 and 18th; in Illinois,

more injurious on the 25th, as stated by the papers; very severe

on the 29 and 30th over part of Missouri and Illinois and the

States northward. The section most injured is reported from

actual statements to have been in Illinois, between the parallels

of 40 and 42 degs., or between the latitudes of Springfield and

Chicago, and from the Mississippi eastward into Indiana. The

damage was less in this belt in Missouri ; but considerable on

the north of the belt in all the northern States. The injury was

great to Indian corn and sorghum, and nearly equal to tobacco,

rather greater in proportion ; to buckwheat entirely ruinous,

and nearly so to cotton, even south to Union Co., Illinois, and

the frost was operative in western Kentucky on the more delicate

plants. This cold period ranged from north to south, and the

weather was milder in eastern Indiana. The frost was more

severe on low grounds, moved somewhat in streaks, lighter or

none on high grounds, as is found to be true commonly from the

less quiet state of the atmosphere, and the sinking of the cooler

and heavier air into the lower places or valleys. The injury as

a whole was reckoned at 25 per cent. It may not be easy to

assign a reason for the cold being less on the west of the Missis-

sippi, in the same latitude. We know however that the cold

changes sometimes begin near the west side of Lake Eris, and

extend to the Atlantic; sometimes at Lake Michigan; sometimes

from near the line of the Mississippi ; and at others from the

Rocky Mountains. Doubtless the same great forces are operat-

ing in each case, but sometimes farther east, and sometimes

farther west.

The general prosperity of the agricultural interest, is matter

of high congratulation and gratitude, as we think of this third

year of the rebellion against the United States, the necessary

supplies of our brave soldiery, the provision of the kinds of all

military stores, the necessary demands of taxation, and the

general purpose to bring to an end by force this reasonless war.

Turning to the harvests of the three years past, we behold the

grand provision made by Divine Providence, to support the vast

expenses caused by this unnatural and unnecessary rebellion.

Connected with the meteorological and agricultural review,

should be the grateful notice of the general prevalence of good

health over the country, in the army and navy, in the field and
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camp. It may not have been quite so favorable as in the two

preceding years, as from the army the typhoid fever seems to

have been carried to most parts of the country. Still the mor-

tality has been less in Rochester by one-fifteenth than in 1862.

No pestilence has prevailed in any section, nor wasting disease

over the land. Great has been the health of all our forces, and

of most of our cities and villages.

The city railways began operations July 7th, running from

Deep Hollow on State street, to Mount Hope ; very successful

operation, and gratifying to most whom it accommodates. A few

weeks after, another line run from Exchange St. west through

Buffalo St. At the close of the year, most of the intended routes

were in operation ; a successful and useful accommodation.
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ANNUAL METEOROLOGICAL SYNOPSIS

FOR THK YEAR 1863.

Observations taken three times per day by J. B. Trembley, M. D., in the city of Toledo,

Ohio: Latitude N. 41 degs., 38 mins. 47.04s.; longitude W. 82 degs., 22

mins. 17.76s. Height above the sea, 604 feet.

Barometrical Table, showing the maximum and minimum
height for the different months of the year 1863 ; also the mean

monthly height ; range, greatest and least daily variation
; also

the maximum, minimum and mean barometer for the year ISGF,

1862, 1861 and 1860:

MONTHS.

<v .c

c2 s
>

s

S
*2

-*3

a
-1-9

5 =
ej

^ S ft ss H^

January . .

.

February .

.

March
April
May
June
July
August. . .

.

September.
October. . .

.

November .

December .

1863
1862
1861
1860

29.7 18
29.67 21
29.6 18

29.57 4
29.57 21
29.53 7

29.57 18
29.57 30

29.73 22

29.8 22

29.72 10

29.81 6

28.47
28.7
28.7
28.55
28.7
28.84
29.09
28.99
29.00
28.87
28.86
28.51

29.81
28.83 ....

29.9 . . • •

29.87 ....

28.47
28.77
28.88
28.94

4 29.185
19 29.3
24 29.191
2 29.244

31 29.208
1 29.26

25 29.327
28 29.325
17 29.37
30 2 9..336

24 29.275
31 29.341

29 28
29 297
29 354
29 33

1.23 .52

.97 .48

.9 .35

1.02 .37

.87 .33

.69 .20

.42 .11

.58 .31

.73 .22

.93 .38

.86 .35

1.30 .75

.88 1.75

.72 .57

.63 .66

.68 .61

4
20

24
3

29

1

19

29
18
31

4

31

.06

.05

.02

.01

.10

.01

.00

.02

.00

.00

.01

.01

.00

.00

.00

.00

23
13
20
23
26
23
17
1

9

13
17
6
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Table showing the maximum, minimum, mean, range, greatest

and least daily variation of the Thermometer for each month of

the year 1863 ; also the mean temperature of the warmest and

coldest day in each month, ^vith date of the same :

.

Cj

1 2^
.a

6
to >> > Is

Months.
a
s
B

o

.£3

s
S

6

a
a

c3 O
« C J

C3 -^ 6
CJ c3 ^ o o o cS « <U Cm

Cj o <*-
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^ ft ^ ft ^^ S o ^
ft H?*- ft S^ ft ^ ^ ft

Jan .... 54. 3 9 18 34.104 45. 20. 9 2. 22 48. 3 16..33 16
Feb .... 54. 26 6 3 31.166 48. 19. 7 1. 22 47.33 26 9.33 3
March .

.

63. 17 16 13 35.244 47. 25. 7 3. 19 48.66 24 24. 12
April ..

.

73. 24 14 1 48.615 58. 30. 1 2. 22 63.66 11 32.66 1

May .... 92. 23 41 6 63.06 51. 26. 1 2. 23 77.66 23 43.66 6

June . .

.

95. 17 51 3 68.275 44. 22. 15 7. 21 83.33 17 54.66 6

July.... 93 3 51 18 74.507 42. 20. 18 0. 23 83. 3 59..33 16
Aug 95. 2 43 30 72.95 52. 24. 30 5. 28 85.33 2 52.33 29
Sept, . .

.

88. 16 32 26 61.651 56. 32. 27 7. 18 78. 16 51. 21
Oct 76. 17 31 26 44.878 45. 28. 3 2. 23 67. 17 37. 26
Nov .... 65. 2 17 30 44.163 48. 23. 10 5. 16 58. 19 20.33 30
Dec .... 57. 4 10 20 34.223 47. 27. 8 1. 27 50. 4 17.33 17

186.3.... 95. 6 51.069 48.58 28. 0. 85.33 16.33
1862.... 97. .... -2 .... 51.316 45.25 35. .... 1. • * • • 87. • • • • 16..33 . .

.

1861.... 96. .... -4 .... 50.368 46.66 30. .... 0. • • • • 87. • • • • 9.66 . .

.

I860.... 94. 10 .... 49.343 44.13 41. 2. 83. -2.66

Mean temperature for fcur years 50.524.

Table showing the mean temperature of each month of the

years 1860, 1861, 1862 and 1863; also the mean of each year:

Months. 1860. 1861. 1862. 1863.

January., 28.87 25.55 27.09 34.104

February 30.56 33. 27.317 31.166

March 42.56 35.88 34.835 35.244

April 48.37 49.43 49.35 48.615

May 63.96 55.01 60.147 63.06

June 64.18 69.48 66.186 68.275

July 72. 70.26 79.9 74.507

August 70.21 71.48 74.17 72.95

September 59.16 62.9 66.064 61.651

October 50.87 53.38 53.824 44.878

November 37.33 39.91 40.785 44.163

December 24.05 38.14 36.125 34.223

Meanforyear 49.343 50.368 51.316 51.069
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Table showing the mean temperature of the seasons of 1860,

1861, 1862 and 1863:

I860. 1861. 1862. 1863.

Spring 51.63 46.77 47.977 48.973

Summer 68.79 70.4 73.418 71.91

Autumn 49.12 52.06 53.557 50.23

Winter *29.765 25.53 30.849 30.43

Table showing the depth of snow and amount of melted snow

and rain in inches precipitated during each month of 1863 ; also

the aggregate amount for the years 1863, 1862 and 1861 :

Months.

January

February _ „

March

April

May
June _

July - --.

August _

September

October

November

December

Year 1863

1862

1861

Mean for 3 years

Snow
in inches.

11.75

Melted Snow &
Rain in inches.

2.875

34. 3.562

13.25 2.4375

5. 1.875

_•.-•-• 2.4375

2.5

3.437

2.213

1.625

.063 3.125

.75 3.75

2. 3.

86.813 33.837

63. 43.998

41.37 39.664

63.727 39.166

Table showing the direction from which the wind blew, num-

ber of clear, variable and cloudy days, number of days in which

it rained and snowed during each month of the year 1863 ; also

the same for the years 1862, 1861 and 1860 :

* Two months—January and February.
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MONTHS.

• ^
•o '^ tS TJ >^

o
>> .2

s C C a eJ ^ -« ^
eJ <s e3 c3 3 &

>i ti O
-1-3
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-k3
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-1^
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«3

>
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(4-1
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day
rained

-.J <n *=> CO
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p^ >%

5 «
O " O

!25 1- ^- <=>.-

^ "

o c

January..
February .

March ....

April
May
June
July
August. .

.

September
October ..

November
December

Year 1863.

do 1862.

do 1861.

do 1860.

38 20 14 21 1 12 18 10

32 17 30 5 3 10 15 4
34 30 26 3 3 13 15 3

20 27 43 00 8 8 14 6

42 15 34 2 7 15 9 11

37 29 19 5 9 13 8 8

36 15 32 10 2 17 12 8

59 8 24 2 10 9 12 14
37 16 24 13 10 13 7 7

36 26 21 10 9 9 13 11

67 15 6 2 3 13 14

46 12 27 8 3 8 20 3

12
4

Prevailing winds.

S.W.& Westerly.
do
do

N. <fc Easterly.

S. W. & Westerly.
do

Easterly.
S. Westerly.
s.w. & w.

do
Southwest,

do

482 230 300 81 68 140 157 92 35

520 205 282 88 80 143 142 103 46

580 192 218 105 70 185 110 51 43

501 217 229 148 127 78 161 100 43

Westerly,
do
do
do

[Assem. No. 189J
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ALBAl^Yj PUBLISHED NOVEMBER 11, 1863.

PRELIMINARY NOTICE

Of some Species of Crinoidca from the Waverly Sandstone Series of Summit County,

Ohio, supposed to be of tlie age of the Chemung group of New-York.

In the autumn of 1861, Dr. G. M. Kellogg, of Keokuk, Iowa,

placed in my liands for investigation a collection of Crinoidea,

among which were several species from the micaceous arenaceous

shales near Richfield, Ohio. These species possess a peculiar

interest, as coming from a group of strata which have of late be-

come debatable ground ; and since no one has shown a physical

sequence of the strata by which these beds may be placed in the

Carboniferous system, every thing in the palaeontology of the

period becomes of great interest ; and it w^as with the hope of

obtaining some light upon this question, that I proposed to make

this investigation.

At a later period, 1862, Mr. C. A. White examined the same

locality, and made further collections, which, added to those al-

ready in my hands, enhanced the interest of the whole. Other

engagements, however, have postponed the completion of the in-

vestigation till the present time.

The I'esult of this examination gives the following genera, with

the number of species in each :

AcTiNOCRiNus, three species

;

Platycrinus, two species
;

FoRBESiocRiNus, three species ;

PoTERiocRiNUS proper, two species
;

PoTERiocRiNUS, Subgenus Scaphiocrinus, four species ( one of these

near Zeacrinus)
;

POTERIOCRINUS, Subgenus ? Zeacrinus, two species :

Being in all sixteen determined species, besides several undetermined ones.

The most abundant forms are of the Actinocrinus, of which

all the species are very numerous in individuals. After this, one

species of Forbesiocrinus is quite abundant.
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Among the Actinocrinus, we find an approach to some of the

species in the Burlington limestone ; and the same is true of one

species of Platycrinus, while the Forbesiocrinus hav^e analogues

in both the Burlington and Keokuk limestones of the Carboniferous

system. Two of the species of Scaphiocrinus bear a close simila-

rity to species of the Burlington limestone, and one of the Zea-

CRiNus is equally like a form in the same rock.

Had the collection been investigated with the knowledge of

Crinoiuea possessed some two or three years since, we would

undoubtedly have referred them to Carboniferous equivalents
;

but the discovery of numerous species in the Hamilton group of

New-York has afforded data for comparison, of the highest in-

terest for the solution of the problem. Applying this knowledge,

therefore, to the Ohio collection, we find among the Actinocrinus

no species of a more carboniferous aspect than the A. precursor

of the Hamilton group.

The most abundant species of this genus is of the type of Jl,

tenuis^ De Koninck ; A. icosidactylus, Portlcck, and A. costus,

M'CoY, of Europe, and the A. ornatus of the Burlington limestone
;

but we have in the Hamilton group the A. eucharis and A. calypso^

which are equally carboniferous types.

In the Forbesiocrinus, one species is undistinguishable from,

and apparently identical with, a species of the Hamilton group

;

while another, though allied to a known Carboniferous species,

is even more analogous to one in the Hamilton group, and the

most abundant species of the genus is allied in some respects to

species of the Keokuk limestone; but an individual of the same

species has been found in undoubted beds of the Chemung group

in New-York.

The PoTERiocRiNus forms resemble some of those in the Hamil-

ton group, and one species is extremely similar. In the Scaphio-

crinus and Zeacrinus, we have the nearest analogues in the

Burlington limestone.

Left to the evidence afforded alone by the collection, and the

means of comparison at present possessed, I should infer that the

geological position of these species is between the Hamilton group

and the lower carboniferous beds; while the occurrence of a single

species identical with one in the former group, and another iden-

tical with a species in the middle of the Chemung group, will

ally them more nearly with the fauna of the Hamilton group,

than with that of the Carboniferous period.
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Thus far I have seen few species of other fossils which are

associated in the same beds with these crinoids. The most con-

spicuous forms are of a peculiar character, of which we have no

analogues except in the middle or lower part of the Chemung
group of New-York. There are, however, other species in the same

strata, which bear a close resemblance, if not positive identity,

with species found in the argillaceous sandstones below the

Burlington limestone of Iowa.

Farther exploration of the locality, which I hope to make, will

probably afford the means for a more positive opinion regarding

the geological relations of these beds. In the mean time, the

publication of this notice may attract attention, and induce ex-

amination, at other points in the same horizon.

GENUS ACTINOCRINUS.

; ,^ftL- r- ACTINOCmNUS DAPHNE ( n.s.).

Body broadly turbinate, of medium size
;
base slightly projecting

over and beyond the column. Basal plates of moderate height,

and barely indented at the suture-lines. First radial plates

larger than any other plates in the body : second radials hex-

agonal ; third radials pentagonal, hexagonal and heptagonal

( sometimes the upper lateral angles being simply truncated ),

smaller than the second, supporting on their upper oblique

edges a simple supraradial plate on each side. These supraradial

plates from the outer sloping side give origin to a simple arm,

and on the inner superior side they support a bifurcated plate,

which in turn gives origin to two arms, making six arms to the

ray. One of the ray (the anterior one probably) exhibits some
appearance of having but five arms

; which would give a

formula of

¥~F =z 29 arms.

In the interradial series the lower plate is hexagonal, supporting

two in the second range; above which they are not known.
Arms long and slender, not bifurcating, composed of a double

series of short plates. The arms in ihe middle become flattened

on the back, and in their upper part grooved along the junction

of the plates.

Tentacula long and slender, composed of several joints, each of/ T^ct^

which supports an ascending spine.
"

j

^

Surface of plates marked by radiating ridges, extending from

the centre to the margins of the plates. Approaching the di-

visions of the ray, and in the supraradial series, the plates

become angulated from the centre to the margins.

Column large, round, composed of alternating larger and smaller

joints.
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This species resembles the A. eucharis and A. calypso of the Hamilton group;
differing from the first in the number of arms, and in having the subdivisions of the

ray beginning as it becomes free from the cup; from the latter it differs in the greater

number of arms from the ray, as well as in the angular character of the supraradial

plates.

ACTINOCRINUS HELICE ( n. s.). C/^^i

Body short, broadly turbinate, the base overhanging the column.
Basal plates somewhat deeply notched at the suture-lines. First

radial plates proportionally large : second radials minute, qua-

drangular ; third radials slightly larger than the second and
pentangular, supporting supraradial plates on the upper sloping

sides, giving origin to two arms in the anterior ray, three in

the antero lateral rays and four in the postero-lateral rays,

giving the following formula :

o

Tr~Tj z=z 16 arms.

Interradial areas with the first plate large, and one or two
plates above it. First anal plate large, heptagonal, round and
nodiform in the middle, and supporting three plates in the

second range, with two or three small ones above.

Arms stout and of moderate length, composed of a double series

of plates, the centres of which are elevated, producing trans-

verse ridges on the arms. In the upper part of the arms, these

ridges are broken into nodes which are sometimes sharply

elevated.

Surface of plates strongly nodose, becoming subangular or ridged

towards the margins.

Column comparatively strong, composed of very unequal thick

joints ; the larger ones being angular on the periphery, and
sometimes showing a disposition to produce small nodes.

This species is of the type of A. unicornis of the Burlington limestone; and it is

nearly related to A. prcRCursor of the Hamilton group, but that one has a stronger

body and more robust arms, with but three arms from each ray. It may be com-
pared with A. caulicidas of the Hamilton group, which has a smaller and less

spreading base, with more numerous and very slender arms.
Associated with numerous well-marked specimens of this species are several in-

dividuals which have either an irregular arrangement of the arms, or, when regular-

ly arranged, have a smaller number of arms : these have always two arms in the

anterior ray, and, with two exceptions, four arms in the postero-lateral rays. (These
two have a formula of

'gzE =: 12 arms.)

In other respects they are all so precisely similar, that no distinction can be made,
unless the specimens show the entire formula.

The specimens with regular arm-formula of

2-5- =Z 12.US
may be designated as a variety = Actinocrinus helice, var. eris.
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ACTINOCRINUS YIMINALIS ( n. s.).

Body short and spreading, broadly cyathiform and deeply lobed
at the rays. Basal plates very small : first radial plates pro-

portionally large ; second radial plates broad, quadrangular
;

third radials very short and broad, pentangular, and supporting
brachial plates on their upper sloping sides.

Arms two from each ray at their origin, composed of a double
series of plates beyond the third or fourth above the third

radial. The arms are sometimes almost regularly bifurcating

near the base, and unequally divided above this. In one anterior

ray the arm is regularly bifurcated below; one division again
subdividing into three, and the other into five arms or branches.

The interradial areas consist of one small plate below, with two
elongate plates above, which are situated between the bases of
the arms. The first anal plate is smaller than the first radial

plate, and above this they have not been determined.
The dome is large, ventricose, somewhat lobed in the direction

of the rays, composed of numerous small flat polygonal plates.

Plates of the body little convex, sometimes elevated along the
middle or approaching to subangular, with the surface striato-

granulose.

Column of medium proportions, composed of thin alternating

joints.

In the mode of bifurcation of its arms, this species resembles the A. whiti of the
Burlington limestone; but the form of the body is very different. In this one, the
arms become free above the third radial plates; while in that one they are united to

the cup by interbrachial plates, and lise from the body in ten divisions, while these

are free before subdividing, and present but five arms where they become free.

GENUS PLATYCRINUS ( Miller).

PLATYCBINUS CONTRITUS (n.s.).

Body broad and short, broadly truncate at the base for the re-

ception of a large column. Basal plates forming not more than
one-third the height of the cup : radial plates wider than high.

Arms short and strong, composed of a double series of plates,

bifurcating on the second radial plate, which is subpentangular

with short lateral sides : divisions four from each ray, except

on the postero-lateral ones, where there are three on the anal

side, making five to each of these rays
;
giving a formula of

Surface smooth.

JZS. = 22 arms.
5 5

This species is of the type of P. burling tonensis; but there is no described

species which approaches this one very nearly in the detail of its characters.



No. 189.] 55

PLATYCRINUS GRAPHICUS (n.s.).

Body subhemispherical, rounded below, the basal plates making
less than one-third the height of the calyx. First radial plates

wider than high : second radials broad and short, subpentago-

nal. Anns comparatively long and slender, composing a double

series of plates rising from the second radial in two pairs;

giving, as far as can be determined, four arms from each ray.

Surface of plates obscurely marked by radiating lines of nodes.

Column composed of alternating thicker and thinner joints.

This species differs from the P. contritus in having longer and more slender arms,

and but four from each ray. The calyx also differs from that one in being nodose,

at least on the radial plates; and the basal plates are smaller, and destitute of the

projecting rim at their lower margins.

In the separated basal portions, and in the first radial plates, this species bears

some resemblance to P. eboraceus of the Hamilton group of New-York.

GENUS FORBESIOCRINUS ( De Koninck).

y FORBESIOCRINUS COMMUNIS (n.s.).

Body in the young state regularly turbinate, and becoming more
spreading in the older specimens. Basal plates sometimes visi-

ble as a thicker projecting rim more or less complete, at the

summit of the column : subradial plates small, subtriangular,

the lateral edges scarcely truncate. Primary radials four, wider
than high : secondary radials from four to seven, varying in

the different rays, smaller than the primary radials, and in

different proportionate strength in different individuals. Each
ray is usually three times divided, and rarely some one of the

divisions again bifurcates; while in some individuals the third

bifurcation is not complete.

The interradial spaces in the older individuals are marked by the

presence of a single plate ; while in the young specimens, no
distinct plate, or but a granule, is visible. The first anal plate

is small, with two or three granules above it. The patelloid

plates of the rays, and their divisions, are distinctly visible

throughout all parts of the body.

The column near its summit is composed of the thin joints cha-

racteristic of species of this genus, with longer and irregular

joints below, sometimes swollen in the middle, giving them au
annulated character.

In this species, we have the characters of the lower part of the body seen in some
of the Carboniferous species of the age of the Keokuk limestone at Crawfordsville,

Indiana, where there are no interradial plates, and the anal area has but one distinct

plate. In those species the rays are continued above the first bifurcation, throwing
off lateral armlets, but not properly bifurcating. All the carboniferous species having
regularly bifurcating arms, as in this one, have interradial areas with numerous
plates. This species therefore combines in part the characters belonging to two
Carboniferous types of the genus, but possessing neither of them fully.

A specimen from the Chemung group at Forestville, Chautauque county, New-
York, exhibits all the characters shown by this species, so far as they can be seen
in a single individual, one side of which is imbedded in the rock.
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FORBESIOCRINUS LOBATUS, var. TARDUS.

A "well-preserved specimen of this Crinoid shows no important or essential dif-

ference from F. lohatus of the Hamilton group of New-York, described in the Fif-

teenth Report on the State Cabinet, page 124. The divisions and subdivisions of the

rays are of precisely the same character, and in the same order. The rays are sub-

angular, and the third radial plate is more prominent than other parts of the ray;

though, from its weathered condition, not so prominent as those of the Hamilton
species.

In the specimen under consideration, the plates of the ray are not quite so deeply

depressed in the middle as the original of F. lohatus; but this difference may be in

part due to the greater pressure which this one has undergone.

The difference in geological position is greater than I know in any other example
of a species of this family, for the Hamilton species is from the shales of the higher

portion of that group.

FORBESIOCRINUS KELLOGI ( n. s.).

Body and arms somewhat robust ; body short. Basal plates barely

visible above the column : subradial plates small and triangu-

lar. The primary radial series consists of four plates in each
ray, which diminish from beloAV upwards. The secondary radial

series consists of five in each division between the first and
second bifurcations, while there are from six to eight plates in

each division between the second and third bifurcations The
antero-lateral interradial areas have one somewhat prominent
plate of medium size, which rests upon two adjacent first ra-

dials, and lies between the second radial plates. The postero-

lateral interradial spaces have a single smaller plate, situated

as in the other spaces. The first anal plate is about as large as

the larger interradial plate : no other plates have been deter-

mined above this one.

The branches of the ray divide twice above the first bifurcation,

and each bifurcating plate is strongly nodiform, the node angu-

lar and transverse. The surface of the ray, to the first division,

is regularly convex, and the divisions become successively more
angular upon the back. The surface of the plates is striato-

granulose.

Column strong, composed near the body of very thin plates, and
rapidly tapering below.

In the structure of the body, this species is most nearly allied to F. communis;
differing in the nodose bifurcating plates, and in the angular divisions of the ray.

GENUS POTERIOCRINUS ( Miller).

POTERIOCRINUS CRINEUS ( n.s.).

Body turbinate, of medium size. Basal plates short : subradial

plates of moderate size. First radials wider than high ; second
radials shorter than the first, strongly wedgeform above, sup-

porting an arm on each upper side.

Arms dividing on the tenth or twelfth plate from their origin

;

above which, they are simple as far as known.
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Arms composed of a single series of plates which are alternately

.
longer and shorter on the opposite sides, bearing strong ten-

tacula on the upper part of the longer side.

The anal area has apparently three plates attached to the calyx,

while the upper part of the area is not visible in the specimens

examined.
Surface smooth.

POTEEIOCRINUS PLEIAS ( n s.).

A SPECIES of small or medium size.

Body somewhat broadly turbinate, or expanding in the upper
part. Basal plates very short ; the subradial and radial plates

comparatively short. The second radial is about as wide as

long, supporting on each upper sloping face an arm, which is

simple to the eighth plate ;
above which, they are unknown.

The arms are composed of a single series of long subcuneiform
plates, which bear tentacula on their longer sides. The anal

plates are small and numerous, extending upwards into the

proboscis.

Surface smooth or very finely granulose.

Column subpentagonal, composed of alternating thicker and
thinner plates.

This resembles the P. crineus, but is more slender in its form and structure. The
arm-joints are proportionally longer than in that one.

POTEEIOCRINUS CORYCIA ( n. s.).

A SPECIES with a small, short, and somewhat broadly turbinate

body. The basal plates are wider than high, pentangular. Sub-
radial plates proportionally large : first radial plates once and
a half as wide as high. The second radial plates are as high or

higher than wide on the antero-lateral and postero-lateral rays,

and supporting on their upper sloping faces, arms which bifur-

cate on the tenth plate above, with probably a second bifurca-

tion above this one. The second radial of the anterior ray is

twice as long as w^ide, truncate above, and supporting a single

arm which bifurcates on the fourth plate above, giving six

plates in the ray below the bifurcation, Anal plates unknown.
Surface somewhat strongly granulose.

This species bears considerable resemblance to P. cauliculus of the Burlington
limestone, but differs essentially in the structure of the arms.

SUBGENUS SCAPHIOCRINUS.

SCAPHIOCRINUS (POTERIOCRINUS) iEGINA (n.s.).

Body shortly turbinate or subhemispheric. Basal plates very
short, triangular : subradials about as wide as long, a little

smaller than the first radial plates. Radial series consisting of

[Assem. No. 189.] 8
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three plates ; the first one large, wider than high, and a little

projecting at the upper margin ; second one short and wide,

quadrangular, a little constricted in the middle. The third

radials are obtusely wedgeform above and strongly constricted

in the middle, and supporting a single arm on each upper sloping

face.

Arms simple throughout, composed of elongate subcylindrical

joints which give origin to strong jointed tentacula from near

the upper margin of their longer sides. These arm-plates are

enlarged at the origin of the tentacula which are given off

alternately on the two sides of the arm, giving it a tortuous

direction. Plates of anal area large in the lower part, and gra-

dually decreasing above.

Column proportionally strong, subpentagonal, composed of alter-

nating longer and shorter joints; the longer ones are wider,

and subnodose on the periphery.

Surface of plates granulose ; those of the body slightly convex.

This species is closely related to Poteriocrinus diffusus of the Hamilton group;

but differs in having a shorter and comparatively broader body, the basal plates in

that one being much longer than in this. In the arms of this one, every joint bears

tentacula; while in the Hamilton species, it is only every second or third joint which
bears tentacula. In their general appearance, the two species offer few points of dis-

tinction.

The Poteriocrinus diffusus of the Hamilton group occurs at some distance below
the Genesee slate, in beds originally designated Moscow shales. Above this horizon

we have the Genesee slate and Portage group, which may be stated at one thousand
feet; and to this thickness must be added nearly one thousand feet of beds belonging

to the Chemung group of New-York, before reaching the horizon to which these

fossiliferous beds in Ohio have been referred by some geologists.

SCAPHIOCRINUS (POTEEIOCRINUS) LYRIOPE (n.s.).

Body small, subturbinate.

Arms slender and simple, originating on the second radial plate,

which is much longer than wide, and moderately constricted in

the middle.

In its general features, this species resembles Pater, mgina, being only a little

more delicate in its parts. The form of the calyx is similar, though scarcely so much
spreading. The second radial plate is a bifurcating plate (instead of the third), and
is much longer than the third plate in the other species. The arms and tentacula are

more slender; the arm-plates not so prominent at the junction of the tentacles, and
therefore not so tortuous in their direction. The surface of both the body and arms
are more distinctly striato -granulose. The column is apparently round, and the

plates not so unequal as in the other species.

There are several individuals of each of these species, and the characters are

constant, leaving no doubt of their distinction.

SCAPHIOCRINUS SUBCARINATUS (n.s.).

Body small, subturbinate, with elongate slender branching arms.

Basal plates very minute, triangular or subpentagonal : sub-

radials small ; first radial plates wider than high ; second ra-

dials longer than wide and strongly constricted in the middle,
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obtusely wedgeform above, and supporting an arm on each
sloping face.

Arms bifurcating on the sixth, eighth or tenth plate, and some-

times on the fourteenth plate from their base ; each of the

divisions again bifurcating. Arm -plates supporting jointed

angular tentacula. Anal plates unknown,
Plates of the body angular in the middle, with short angular

ridges running from the centre of the subradials to the basal

plates, and also to the first radial plates. The second radial

plate, as well as all the plates of the arms, are longitudinally

angulated or carinate in the middle. The carination follows

the enlargement of the arm -joint towards the origin of the

tentacula, giving a somewhat tortuous direction to the arm.

Entire surface minutely granulose, or sometimes striato-granulose.

Column subpentangular, and composed of very unequal joints.

This species closely resembles Scaphiocrinus carinatus of the Burlington lime-

stone, but differs in the bifurcation of the arms, and more materially in having but
two radial plates in the series, while that one has three.

SCAPHIOCRINUS SUBTORTUOSUS (n.s.).

Body small, cyathiform. Basal plates minute : subradial plates

about as long as wide. First radial plates much wider than long,

the second and third plates very short
; the latter obtusely

wedgeform above, and supporting two arms, which again bi-

furcate on the ninth and twelfth plates from the third radial.

No other bifurcations of the arms have been determined. Anal
plates unknown.

The plates of the body are very prominent in the middle, with
strong angular ridges extending to the margins, and joining

those of the adjacent plates. Plates of the arms constricted in

the middle, and longitudinally subangular.

In the structure of the calyx, form and character of the plates, it resembles the

S. tortuosus of the Burlington limestone; but in the structure of its arms, and the

existence of three radial plates in the series, it more nearly resembles the S. cari-

natus of the same limestone.

GENUS ZEACRINUS ( Troost).

ZEACRINUS PATERNUS (n.s.).

Body small : calyx flattened or broadly cyathiform. Basal plates

very small, concealed within the cavity of the column : sub-

radials of moderate size, wider than high, their lower margins
curving into the basal depression ; first radials as wide again
as high, concave on their upper margins. Second radials, in the

antero- lateral and postero -lateral rays, subequal or a little

wider than high, obtusely wedgeform above, and supporting an
arm on each sloping face ; each of which, in the antero-lateral

rays, again bifurcates on the eighth or tenth plate above their
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origin, and the outer brancli again bifurcating, while the inner

one continues simple. The bifurcations of the postero- lateral

rays have not been determined. In the anterior ray, the second

radial plate is truncate above, and supports a single arm, which
divides on the fifth plate above the second radial, and again on
the tenth plate in one division and on the twelfth in the other

;

above which, it continues simple.

Arms rounded on the back, composed of a single series of very

short plates. Anal plates unknown.
Surface of the plates nearly smooth, or with arching lamellose

striae.

Column small, round, composed near the body of thin alternately

larger and smaller plates. Arms much swollen at the bifurca-

tions.

This species closely resembles the Z. scoparius of the Burlington limestone in its

general features and the bifurcation of the arms; but differs in having a more
spreading calyx, and a much greater proportional length of the arms, the plates of

which are thicker, and not flattened on the back as in that one. The anterior ray
also differs in that one, having but two plates between the second radial plate and
the first bifurcation.

ZEACRINUS MEROPE (n.s.).

Body small, very broadly turbinate, subangular above from the

prominence of the second radial plates. Basal plates small,

triangular : subradial plates about equal in length and breadth.

First radials much wider than high : second radials about as

wide as high, constricted in the middle and angulated longitu-

dinally, each one of them supporting a pair of arms which rise

from the upper sloping faces of the plate. In the antero-lateral

rays, the arms bifurcate on the sixth and eighth plates from
their base ; the outer division again bifurcating on the tenth

plate above the first division, and the inner division continuing

simple throughout. In the anterior ray, the second radial plate

is truncate above ; and the second plate above that one becomes
a bifurcating plate, supporting two arms Avhich bifurcate on
the tenth plate above their origin. Anal plates small.

Arms composed of short wide equal-sided plates, which are an-

gular on the back. The plates of the body are marked by in-

distinct radiating ridges, which show a tendency to become
nodose. Second radial plates strongly angular, and subcarinate

along the middle.

The surface of the plates of the arms is striato-granulose.

Column, near the body, composed of thin unequal plates, and
showing a tendency to become subangular below.

This species differs from the Z. paternus in the turbinate form of the calyx, the
angulated and sculptured surface of the body, and the subangular form of the arms.
In the anterior ray, it differs in the division of the arms taking place on the fourth

radial, instead of the seventh as in that one.
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