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DEDICATION

To His Excellency

GROVER CLEVELAND,
Governor of the State of New York :

SiR'— I have the honor to present to your Excellency a new volume of 1 In-

Natural History of the State of New York, forming a continuation of the work

on the Palaeontology of the State.

This volume, together with another to be published early next year, is

devoted to the description and illustration of the fossil bivalve shells known

as Lamellibranchiata. The entire work will embrace all the fossils of this

class from the higher geological formations of the State. The material has been

accumulated from various sources during the period since 1843. Eighty plates

for these volumes had already been lithographed in 1873, but the publication

was delayed for want of legislative authority for the printing. During the

session of 1883 an act was passed by the Legislature, and sanctioned by 30111-

Excellency, providing for the completion of the entire work upon the Palaeon-

tology of the State. The present volume is the first fruit of that act, and I

trust its publication may give you personal satisfaction.

Hoping that this volume may commend itself to the students of science and

prove not unworthy of the great series of works comprised in the Natural

History of the State of New York,

I have the honor to be,

With great respect,

Your obedient servant,

JAMES HALL,
Slate Geologist.

Albany, February 15, 1884.
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ADDENDA AND CORRIGENDA.

Page 14. add to reference of A. laotds, plate 81, fig. 5.

Page 30, for A. ehmgatus read A. celsus.

Page 54, add to reference of L. pbiamus, plate 82, Eg

Page 74, line 2, for LXXXI read LXXXII.

Page S-. line 3, for P. crenulabus read C erenviatus.

Page ill. line 23, for recticulata read nthnhdn.

Page 157, line 11. for anterior read posterior.

Page 167, for ,4. Bigsbyi read />. Bigsbyi.

Page 220, line S. tor N. V. read Pa.

Pages 186 and 238, lines 4 and 7. respectively, for Alleghany read Cattaraugus.

The names Philipsburgh ami Bockville, are localities referred to in the earlier Geological Reports.

from which many fossils we] btained. The former
( Philipsburgh) is now known as Belmont. Rockville

was a settlement near the month of Rock creek on the Genesee, in (he township of during the

struction of the Genesee Valley Canal. The name dues not now appear in the Gazetteer.



PREFACE

The present volume includes the letter press and plates which constitute a

portion of Volume V. Part 1, of the Paleontology of New Tore. It was

originally intended to arrange the whole of this material as a volume of text

and a volume of plates ;
hut the exigencies of publication have made it necessary

to issue a volume of the work at the present time, and in its present form, leav-

ing the remaining portion to constitute a similar volume which will he published

early in the next year.

The entire work will embrace the descriptions and figures of all the recognized

forms of Lamellibranchiata from the Upper Helderberg, Hamilton, Portage and

Chemung Groups within the limits of the State of New York. This volume

includes descriptions and figures of the species under the genera included

in the accompanying synopsis, belonging to the families. Pectenidae, Pterinidae,

Aviculidae, Ambonyckidre. and Mytilidge.

The fossil Lamellibranchiata of the higher groups of the New York geological

series are often abundant, of great variety of form and of very interesting

character. Our earlier knowledge of these fossils is almost wholly due to Mr.

Conrad, who described eleven species in the Annual Report of the Geological

Survey in 183S : and during the following years this work was continued, both

in the Annual Reports of the Survey and in the Journal and Proceedings of

the Academy of Natural Sciences of Philadelphia. The total number of species

described by Mr. Conrad from all the groups is about one hundred and ten, and

fifty of these have been illustrated in the publications of the Academy. The

number of species at present known from the same formations is about 600, of

which nearly 500 are from the groups above the Oriskany sandstone.
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During and since this period the writer has made extensive collections of

these fossils, both with his own hands and through the agency of his assistants.

preparatory for their illustration in the Paleontology of Nbw York. After

having accumulated considerable collections, and feeling the importance of their

proper identification, the writer personally engaged Mr. Conrad to examine the

whole and to give his determination of the species which he bad described. On

three several occasions, previous to L865, Mr. Conrad visited Albany for the

express purpose of making these determinations and identifications, labelling one

or more of each of those which he recognized as typical forms of the species.

Through these means and by later study and comparison it is believed that

nearly all the previously described forms have been satisfactorily determined.

The species described in this volume are illustrated from original drawings

made from typical or authenticated specimens. These specimens are chiefly

selected from the State Museum collections, which were derived from the

State Geological Survey, from subsequent acquisition by purchase, or from field

collections especially made for this object.

The work of lithographing the plates of the Lamellibranchiata was begun in

1870, and owing to the author's constant occupation in duties pertaining to the

State Museum, the supervision of the drawings and lithography were chiefly

intrusted to Mr. R. P. Whitfield, who at that time was acting as draughtsman

and museum assistant, and the first thirty plates of this volume were drawn,

and lithographed, and arranged under his direction.

Unfortunately the species had not, at that time, been critically studied, and

in a final revision at a later period (1880) it became necessary to make an

arrangement of the genera and species which is not in accordance with the

arrangement upon these plates. In the course of the work it has been found

necessary to reproduce, in a more correct form, with illustration of the parts.

some of the figures of the earlier plates, as well as to give many additional species.

All these later illustrations are given on Plates lxxxi-xcii inclusive, which are

arranged in systematic order, with the generic forms in their natural relation

to each other. It is to be regretted that these plates cannot be arranged in

consecutive order with those preceding, but in the earlier part of the work the
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plates were lithographed, from i to lxxx. for illustrating the material then on

hand, and the additional plates can only come in after the latter number. This

want of conformity, however, affects only the plates, the text presenting the

genera and species in consecutive and systematic order, with cross-references

to the newly introduced plates.

The subdivision among those forms which have usually been referred to

Aviculopecten was found to be imperatively necessary for any strict classifica-

tion, and the other subdivisions among generic forms which have indiscrimi-

nately been referred to Avicula, Pterinea, Pteronites, etc., have been deemed

equally important. In these subdivisions, while the essential internal characters

have been regarded as of primary importance, the author, without violating

this rule, has endeavored to make such an arrangement of the species that the

student may determine the generic relations from the general form and exterior

markings alone. Since the fossil Lamellibranchiata are commonlv found in an

imperfect condition, with the interior surface remaining attached to the matrix,

and only in rare examples, or in very favorable conditions, revealing the interior

structure, it becomes important to have some means of identification other than

that furnished by the hinge characters which are so rarely accessible. However,

notwithstanding the general arrangement according to external features, the

hinge and the interior structure have by no means been undervalued or neglected,

as is shown by numerous illustrations of these parts, which it is believed give

an amount of information not before published in any work upon this class of

fossils.

The synopsis of genera here presented is given without comment or com-

parison. In the succeeding volume the author proposes to give a reswne of all

the genera described, and in the same connection a comparison with genera

described in other publications with some notice of the bibliography of this

class of fossils, so far as relates to the palaeozoic forms. In that notice the

reasons for the generic subdivisions proposed in the present volume will be

given in full.

In the final revision of the genera and species and in the preparation of the

B
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texl and the later plates of this volume the author cheerfully acknowledges the

very valuable assistance rendered by Mr. Charles E. Beecher.

Of the mechanical ami artistic execution of this work I may speak with

commendation. Regarding the scientific character of that part of the work

already published and its value to the general public, we have had the testi-

mony of prominent scientific men ; and I hope the present volume may be

regarded as an acceptable contribution to our knowledge of a class of fossils of

which little systematic information has heretofore been given.

The author has been indebted for the use of specimens for study and illus-

tration to Dr. James Knapp, of Louisville, Ky., to E. B. Knapp, Esq., of

Skaneateles, N. Y., and to Mr. Charles E. Beecher. To the collections of the

Cornell University he is indebted for two specimens illustrated in the present

volume, and for several others which are illustrated in the plates already pre-

pared for the next volume.
JAMES HALL.

Albany, February, L884.



SYNOPSIS

CHARACTERS OF THE GENERA
INCLUDED IN

THIS VOLUME.

CLASSIFICATION.

Pectenid^:

Pteriniid.e

AviCULIDiE

Pemopecten.

Crenipecte!!.

Aviculopeeteu.

Lyriopecten.

Pterinopecten.

Pterinea.

s. g. Vertumnia.

Actinopteria.

Ptychopteria.

Limoptera.

Grlyptodesma.

Leiopteria.

Leptodesma.
Pteronites.

Palaeopiima.

. Ectenodesma.

inequivalvp.

Ambonyohiid^
J Byssopteria.

Mytilidje

Mytilarca s. g. Plethomytilus.

Mytilarca.

Gosselettia.

_
Modiola s. g. Mytilops.

, equivalve.
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Pernopecten* Winchell. Shell like Pecten. Hinge with a central cartilage pit

and a crenulated hinge-plate on each side below the hinge-margin. This and

the following genus appear to be more nearly related to the genus Pecten than

to Aviculopccten.

Crenipecten, Hall. Like Aviculopectcn in form. Hinge furnished with a series

of small cartilage pits throughout its entire length. Examples, pi. ix. figs. 12, 15.

Aviculqpecten, McCoy, is emended to include those forms which have the hinge-

line usually shorter than the transverse diameter, and both ears well-defined.

Test ornamented with rays. Example, pi. i, fig. 10.

Lyriopecten, Hall. Differs from the preceding in the short hinge-line and

very small anterior ear. Test usually ornamented with strong rays. Example,

pi. viii, fig. 8.

Pterinopecten, Hall. Hinge-line long. Ears not well-defined, being simple

expansions or extensions of the upper lateral margins to the hinge-line. Test

ornamented with rays. Examples, pi. ii, fig. 18; pi. v, fig. 6.

Pterinea, Goldfuss. Shell inequivalve, inequilateral : posterior side alate ;

anterior end nasute or auriculate. Ligament internal
; ligamental area longi-

tudinally striated. Cardinal teeth two or more. Lateral teeth linear oblique.

Posterior muscular impression large, situated on the post-umbonal slope.

Anterior muscular impression small, situated within the rostral cavity. Test

ornamented with rays. Examples, pi. xv, figs. 1-21 ; pi. lxxxiii, fig. 12.

S. g. Vertumnia, Hall. Differs from Pterinea in having the right valve convex,

and the left fiat or concave. Hinge area narrow. Example, pi. xxiv, fig. 12.

Actinopteria, Hall. Characterized from Pterinea in the absence of a broad

striated ligamental area and strong cardinal and lateral teeth. Right valve

sub-convex. Surface with fine rays. Examples, pi. xvii, fig. 26
; pi. xviii, fig.

13
; pi. xix, fig. 3.

Ptychoptcria, Hall. Differs from Actinopteria in the nasute anterior extrem-

ity, and large straight wing marked by a strong longitudinal fold. Hinge-

line narrow, linear : furnished with one or two linear oblique cardinal and lateral

teeth. Surface with tine rays. Example, pi. xxiii, fig. 17.

^See note, page SI.
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Limoptera, Hall. Shell Large, inequivalve, inequilateral, sul)(|uadrate, strongly

alate on the posterior side, auriculate on the anterior end. Ligamental area

large, common to both valves, wider in the left valve, longitudinally striate and

extending to the cardinal extremities. The hinge has an oblique posterior

tooth and several cardinal folds under the beak. Anterior muscular impression

very small and deep, situated at the apex of the rostral cavity: posterior

impression large. Pallial line simple, formed of a series of small deep pits.

[nter-pallial area with numerous small pits for the attachment of umbonal

muscles. Test radiated -. radii becoming obsolete with age. Examples, pi. xcii,

figs. 3, 8, 9.

Glyptodesma, Hall. Shell aviculoid, erect or moderately oblique ; inequivalve.

Ligament external. Ligamental area striated, continuous. Hinge with two

strong lateral teeth, and numerous irregular transverse plications along the

cardinal margin. In form the shells of this genus resembles Actinodesma;

but it has not the permanent diverging teeth of that genus. Surface marked

by concentric stria?. Examples, pi. xi, figs. 3, 4; pi. xiii, figs. 5, 10; pi.

lxxxvi, figs. 3, 8.

Leiopteria, Hall. Shell aviculoid, oblique, sub-rhomboidal. Anterior extrem-

ity auriculate ; wing large, extremity produced. Test without proper rays.

Ligament external. Ligamental area marked by fine parallel Longitudinal

striae. Hinge with one or two oblique slender lateral teeth. The cavity of

the beak is partially separated from the anterior end by a short partition or

diaphragm. Examples, pi. xx, fig. 17; pi. lxxxviii, figs. 5, 27.

Leptodesma, Hall. In its prevailing forms it is similar to Leiopteria, except

that the anterior end is always nasute and acute instead of auriculate and

rounded. Hinge narrow, furnished with a slender lateral tooth just posterior

to the beak and nearly parallel to the hinge-line. Ligament external. Liga-

mental area narrow, extending the entire length of the hinge, marked by fine,

sharp, longitudinal stria?. Test with concentric stria?. Examples, pi. xxi, fig.

14
; pi. xxii, fig. 21 : pi. xc, fig. 28 : pi. xci, figs. 9, 16.

Pteronites, McCoy. This genus is restricted to those possessing the characters

of the original types. Body very oblique. Hinge-line longer than the body
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of the shell. Wing and binge extended posteriorly. Test marked by concen-

tric striae. Example, pi. xxii, fig.
20.

Palaopinna, Hall. Shell similar in outline to Pinna, gaping in front. Tesi

marked bj fine radiating lines. Body more convex and test with finer rays

than in the ordinary Pinna. Hinge-line simple. Example, pi.
xxv. fig.

I*.

Ectenodesma, Hull. Resembles Grlyptodesma in outline, except that the ante-

rior wing is more produced anil both wings more acute at their extremities.

'Test ornamented with rays. Example, pi. xxiii. fig. 30.

Byssopieria, Hall. Shell erect, equivalve. Alate posteriorly, truncate, and

with a nasute projection in front. Surface radiated. Kxamples, pi. xxiii, figs.

21. 22; pi.
lxxx

fig.
I I.

Mytilarca, s. g. Plethomytilw, Hall. Equivalve, mytiloid, gibbous. Shells

with a finely striated ligamental area. Posterior side subalate. Hinge-line

transverse. Lateral teeth small, oblique ;
no cardinal teeth have been observed.

Test with concentric stria'. Examples, pi. xxx. figs. 5, 7 : pi. xxxi,figs. 2. '). 7.

Mytilarca, Hall. Shell equivalve, inequilateral and mytiliform with terminal

beaks and short hinge-line, which is bordered by a flattened, longitudinally

striated, ligamental area of greater or less extent. Cardinal teeth small.

situated beneath the beak. Posterior teeth small and oblique, situated at the

post-cardinal extremity of the hinge. Test free from radii, with a single

known exception. Examples, pi. xxxii, figs. 9, 17, 19, 20.

Gosselet/ia, Barrois. Shell subtriangular, truncate on the anterior side, sub-

alate on the posterior side. Ligamental area wide, longitudinally striate.

Cardinal teeth strong, situated under the beak. Lateral teeth elongate. Sur-

face marked by concentric striae. Examples, pi. xxxi. tigs. 10-16.

Modiola, s. g. Mytilops, Hall. The fossils of this genus resemble Modiola and

Lithodomus in external form, and may also be compared with the fossil genus

Mvoconcha. Hinge-line narrow, oblique, extending about one-half the length

of the shell. Beaks terminal. Examples, pi. xxxiii, figs. 10, 17; pi. lxxxvii.

fig.
0.
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LAMELLIBRANCHIATA

UPPER HELDERBERG, HAMILTON, PORTAGE AND CHEMUNG GROUPS.

DESCRIPTIONS OF SPECIES.

AVICULOPECTEN, McCoy.

Section a.

AVICULOPECTEN PRINCEPS.

PLATES I, FIGS. 10, 11 ; V, FIGS. 18, 19, -23, U ; VI, FIGS. 1-9; XXIV, FIG. 7 ;
and LXXXJ, FIGS. 13-17.

Moiwtis princepts, Conrad. Annual Report N. Y. Geolog. Survey, p. 117. 1S38.

Avicula parilis,
"

Proceedings Acad. Nat. Sci. Phila., vol. 8, p. 239, pi. 112, fig. 9. 1842.

Compare Aviculopecien Sanduskyenxis, Meek. Proceedings Acad. Nat. Sci. Phila., p. 161. 1871.

" Avicula parilis, Conrad ? Meek. Palaeontology of Ohio, vol. 1, p. 197. 1873.

" A. pecteniformis, Conrad. Jour. Acad. Nat. Sci. Phila., vol. 8, p. 240, pi. 12, fig. 14. 1842.

Aviculopeeten princeps, (Conrad) Hall. Pal. N. Y., vol. v. pt. 1. Plates and Explanations: PI. 5, figs.

18, 19, 23. 24
; pi. 24, fig. 7. Jan., 1883.

Aviculopeeten Sanduskyeiisis, (Meek) Hall. Pal. N. Y., vol. v, pt. 1. Plates and Explanations : PI. 1, figs.

10. 11. Jan., 1883.

Shell large, obliquely broad-ovate
;
axis inclined more than 60° to the hinge-

line
; length and height nearly equal, varying within moderate limits ;

anterior margin convex; the convexity increasing to the middle of the

postero-lateral side, thence truncated and extending in a straight line to

the beak, making an angle of from 30° to 40° with the hinge-line. Valves

depressed ;
left valve regularly convex

; right valve nearly flat, or very

moderately convex.

Hinge-line straight, having a length of from two-thirds to more than

three-fourths the length of the shell, and extending anteriorly as far as

1
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the anterolateral margin with little variation. Beaks obtuse, rounded,

anterior to the middle of the hinge. Umbo subtending an angle of

about 130°.

Ears large, triangular; posterior one the larger, and defined by the abrupt

slope of the side of the umbo, while the anterior ear is separated by a

distinct sulcus; lateral margins concave, becoming convex at the hinge-

line. Byssal-sinus broad, rounded, well-defined and indicated on the ear

by a sulcus extending to the extremity of the beak.

The right valve is flatter and proportionally broader than the left. The

limits of the ears are clearly indicated by the rapid slope of the umbo, and

the absence of strong radiating lines of ornamentation.

Test thin, marked by numerous regular alternating rays, which increase

in number by interstitial additions, and become broader and stronger towards

the margins. These radiating ribs are crossed by very fine, sharp stria1 of

growth. On the ears the rays are nearly obsolete, and the lines of growth

are sharper and stronger than on the body of the shell.

The internal mould preserves, in a subdued degree, the ornaments of

the exterior, and shows a simple, continuous pallia! impression, extending

nearly parallel to the margins, and terminating in a large sub-ovate muscular

impression, which is posterior to the middle of the shell. The cavity

beneath the beak extends over the ligamental area at that point, forming

the cartilage-pit. In young individuals the ligamental area shows three or

four small furrows at the beak, extending towards the extremities of the

hinge-line. Three of these furrows measure 2 mm. across. In larger and

older individuals, this furrowed ligamental area is much more marked,

having frequently a width of 5 mm., and extends the entire length of the

hinge, showing more numerous furrows. At the beaks the furrows are bent

slightly outwards, otherwise, with gentle undulations, they run parallel to

the hinge line. This feature is a constant character in this and several

other species, and is similar to that in many forms of Pterixea and

I,\ Klol'l'.CTEN.

The dimensions of the shells of this species are very variable. Large
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individuals have a height of SO nun. with nearly equal length, and a hinge-

line of 50 mm. The gradation from this form is \er\ gradual to those in

which the height is equal to, or greater than, the length, and where the

length of the hinge-line is nearly equal that of the shell.

This species differs from A. pedeniformis by the larger anterior ears, with

more numerous and less prominent rays on the body of the shell. In specimens

identified as A. Sanduslyensis the umbo is more inflated and obtuse, while the

length is uniformly greater than the height. A. scabridus, which in sonic

respects resembles this species, is clearly distinguished by its characteristic

surface-ornamentation and the proportionally greater height of the valves.

This is one of the largest and the most abundant species in the lower anil

middle portions of the Hamilton group. It is very easily distinguished by the

large ears with the furrowed ligamental area, full, obliquely ovate outlines, and

characters of ornamentation. It first appears in the Upper Helderberg

limestone in western localities. It is abundant in the lower beds of the

Hamilton group, especially in the coarser shales of the eastern central part of

the State ;
while it is rare in the upper soft shales of the group, and scarcely

ever seen in the western counties.

Mr. Conrad suggests the probable identity of this species with the subse-

quently described form, A. parilis. A careful comparison of a large number

of specimens establishes this synonymy, and indicates the propriety of uniting

this form with the A. pedeniformis, Conrad. Aviculopeden Sanduskyensis, Meek,

which was afterwards referred by that author to A. parilis, Conrad? belongs to

this species.

The apparent specific differences noted in the description of these three

forms are neither constant nor well defined; nor even to be regarded as

marking varieties. They are separately considered for the purpose of referring

to the original descriptions, and to correspond with the original specimens,

which are figured for two of the species. Farther investigation will probably

show more satisfactory proof of the validity of the present conclusions. The

original description of Mr. Conrad is as follows— he. at. :
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" Monotis princeps.
—Shell convex, depressed; ear small, emarginate ; radiating

.stria; numerous; rugose, profound. Length about 3 inches.
"
Locality, Cazenovia."

Mr. Conrad's description of Avicula parilis is as follows {Jour. Acad. Nat. Sci.

Phila., Vol. VIII, p. 239. 1842):
" Avicula parilis, pi. 12, fig. 9.—Upper valve fiat; lower valve plano-convex ;

surface with numerous, equal, filiform, prominent radii; wings angulated at

tip, the anterior one most acute, and nearly equal in length to the posterior

wing; apex not elevated above the hinge line; anterior, posterior, and basal

margins forming an uninterrupted arched or rounded outline.
"

Locality, Cazenovia, Madison county, New York. Upper Silurian shale.
" A beautiful and common species, the larger valve much resembling a

Pecten.

"The Monotis princeps, of the Geological Reports of New York, is probably
the same shell.

" The fiat valve is represented on the plate."

Formations and localities. In limestone referred to the age of the Upper

Helderberg group (Corniferous limestone), at Sandusky, Delaware, and near

Columbus, Ohio; and also at the Falls of the Ohio.

In the coarser shales of the Hamilton group, at numerous localities in the

eastern and central portions of the State
;

in the upper soft calcareous shales

of the group at Moscow, Livingston county, N. Y., and very rarely in the

western extension of the group.

AVICULOPECTEN PECTENIFORJIIS.

PLATE I, FIG. fl.

Avicula peett nifnrmis, Conrad. Journal Acad. Nat. Sci. Phila., vol. 8, p. 240. 18-4'J.

Aviaulopecten peeteniformis, (Conrad) Hall. Pal. N. Y., vol. v, pt. 1. Plates ami Explanations : PI. 1, fig.

9. Jan., 1883.

Shell sub-ovate oblique to the hinge-line ; length equal to the height ; anterior

and basal margins regularly rounded, the body of the shell extending in a

nearly straight line from the postero-lateral margin to the beak.

Left valve convex, reaching its greatest convexity at about one-third the

length of the valve from the beak.
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Hinge-line straight, having a length of more than two-thirds the length

of the shell. Umbo prominent, sloping rapidly to the cars; the Bides sub-

tending a little more than a right angle. Beak prominent, situated a little

anterior to the middle of the hinge.

Ears triangular, unequal, the anterior about one-halt' the size of the

posterior one, lateral margins concave.

Right valve not observed.

Test ornamented by about 35 sharp, strong rays, with intermediate finer

ones, which are crossed by fine imbricating striffi of growth. The radii are

not present on the ears. Internal characters not shown in the specimen

described.

The original of this species has a length of 47 mm. with an equal height.

The hinge-line measures 27 mm. The specimen is somewhat imperfect at

the extremities of the ears, and the posterior ear is not sufficiently extended

in the figure.

This form may be distinguished from A. princeps by its smaller anterior

ear, and less expansion at the base of the ears. The umbo appears more

contracted, and in the single known specimen is more prominent. The

principal radii are sharper and stronger, and the alternation of smaller ones

more regular.

In A. exacutus, which resembles this form, the beaks are nearer the middle

of the hinge-line, and the shell has a distinctly reticulate surface ornamenta-

tion, with the radii continued over the ears.

The specimen figured is the left valve, and is the original of Mr. Conrad's

description, no other specimen having been observed.

Formation and locality. From the corniferous limestone of the Upper Helder-

berg group, Schoharie, N. Y.
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AVICULOI'ECTKX Cl.KON.

PLATE I. Hi.. I.

Aviculopecten Clean, Hall. Pal. N. V., vol. v.
j

» t . 1. Platee and Explanations : PI. 1. ti^.-. 1. Jan., 1883.

Compare with the young of A. prlnceps.

Shell small, ovate: transverse axis slightly oblique; length somewhat greater

than the height ; margins regularly rounded.

Left valve convex, the convexity equal to about one-sixth the length of

the hinge-line. The point of greatest convexity is just anterior to the

centre of the shell and towards the beak. Right valve not observed.

Hinge-line straight, length five-sixths the height of the entire shell.

Beak anterior to the middle of the hinge, not prominent.

Ears defined by the absence of radiating lines, but not by any marked

change in the convexity of the shell
;

lateral margins concave. The anterior

ear is limited by a shallow groove. The posterior ear is about twice the

size of the anterior.

Test thin, ornamented by a reticulation of fine radiating lines, and finer

concentric* stria? of growth. The stronger rays have one or two finer lines

between. The lines of growth extend over the ears, but less distinctly than

over the body of the shell; and otherwise the ears are nearly smooth.

Interior not observed in the specimen described.

The length of this specimen is 21 mm., height 24 mm., hinge-line 20 mm.

This form resembles the young of A. princeps, but it is less oblique, and the

ears less strongly defined than in the young of that species as represented in

authentic specimens. The figure does not quite represent the form of the

specimen, and the posterior ear is not so well defined as is shown in the

illustration. The form A. exacutus is very similar to this one ;
but that species

has fewer anil sharper radiating striae, and the geological horizons of the two

are widely separated.

Formation and locality. Upper Helderberg limestone, Columbus, Ohio.
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AVICULOI'KCTKN SCABRIDUS.

PLATE III. in.-. MS.

Aviculopeiten scahriditu. Hall. Pal. N. V.. vol. \, pt. 1. Plates and Explanations: PI. :i. figs. :t 12

Jan., 1883.

Shell large, sub-circular, very slightly oblique to the hinge-line; length

somewhat greater than the height : pallia] margin circular, becoming verj

1'ul I posteriorly.

Valves depressed, moderately convex.

Hinge-line straight ; length equal to two-thirds the length of the shell,

marked by a thickening and inflection of the cardinal margins of the ears.

Beaks obtuse, rising slightly above and arching over the hinge-line,

situated just anterior to the middle : umbonal angle 110°.

Ears narrow, triangular, indented by a sinus which has a depth equal to

the width of the ears. The anterior ear of the left valve is one-half the

width of the posterior, but of nearly equal length; in the right valve the

ear is larger, and has a well-marked byssal sinus.

The right valve is somewhat less convex than the left, but, with the

exception of the deeper anterior sinus, is very similar in character.

Test ornamented by about sixty strong, rounded rays, with some smaller

intermediate elevated lines, which are crossed by regular, prominent, sub-

imbricating lainelhe of growth, about 1.5 mm. apart. On crossing the rays.

the varices of growth are bent suddenly upwards and backwards, forming

short semi-tubular spines. The strong rays are absent upon the ears, but

the lines of growth are numerous, and sharper than over the body of the

shell.

The specimens are mostly partial casts of the interior, preserving no traces

of the muscular impression, pallial line, or hinge characters, but retaining

strong evidences of the external ornamentation of the shell. See fig. 7, pi. :i.

Numerous individuals have a height of 55 mm., with usually a Blightly

greater length. The length of the hinge-line in mature examples is about

45 mm.
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This well-defined species 16 readily distinguished by the slight obliquity of

the body of the shell to the hinge-line, and the marked characters of the

surface. It differs from A. princeps and A. pedeniformis in having strong and

regular concentric markings, while the rays in these species are much more

acute, and the axis of the shell is usually quite oblique to the hinge-line.

Specimens which preserve the exterior shell show very beautifully the short

spinous processes of the concentric lamellae ;
as shown, of the natural size, in

fig. 10, pi. 3. Examples of the species are abundant, and have a considerable

vertical and horizontal range within the group in New York.

Formation and localities. In the shales of the Hamilton group, at Pratt's falls,

and Delphi, Onondaga county; Ludlowville, Cayuga county; Bellona, Yates

county ; Geneseo, Livingston county, and other places in western New York.

AviCULOPECTEN EXACUTUS.

PLATE III, FIGS. 1&-22.

Avieubipecten exacutus. Hall. Pal. N. Y., vol. v, pt. 1. Plates and Explanations: PI. 3, tigs. 1S-22.

Jan., 18S3.

Shell of medium size, obliquely broad-ovate
; greatest longitudinal diameter

below the middle
; height nearly equal to the length, transverse axis oblique

to the hinge-line ;
basal margin full and regularly rounded

; posterior margin

extended beyond the ear, and more convex than the anterior.

Valves equally convex
;
the byssal sinus larger in the right valve, and the

umbo less ample.

Hinge-line straight, length four-fifths the longitudinal diameter, extending

nearly as far as the anterior margin.

Beak obtuse, oblique, anterior to the middle of the hinge and of the valve
;

umbo ample. In some specimens of the left valve, the beak arches over the

hinge-line, while in the right valve the beak rises from the hinge.

Ears triangular ; posterior one somewhat the larger, margin concave,

extremity acute
;

defined from the umbo by a broad, shallow sulcus, an

obscure carination, and an abrupt change in the surface characters to sub-
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dued stride. The anterior car is well-defined by the sulcus extending from

the angular byssal sinus.

Test ornamented by about forty strong, sharp, continuous rays, alternating

in size with broader and concave interspaces, crossed by fine, sharp, crenu-

lating concentric stria?. The ears show finer concentric stria? and a few rays.

Pallial line impressed, continuous, extending parallel to the margin of the

shell about half way from the beak, terminating near the centre of the

posterior side, in a sub-circular, muscular impression, marked with regular

concentric stria?. The cast preserves traces of the exterior markings, but

presents no definite characters of the hinge.

The largest specimen has a height of oo mm. A medium-sized specimen

has a height of 26 mm. ; length 27 mm.
; hinge-line 24 mm.

This species differs from the young of A. princeps, in its more acute beak,

smaller anterior ears, and in having rays on both ears; the rays on the body

of the shell are also stronger. It resembles A.formio in outline, but has more

sharply elevated rays, and less strong concentric stria?. A. pecieniformis has

obtuse rounded beaks, and ears not marked by rays, which are distinguishing-

features of that species.

Formation and localities. In the shales of the Hamilton group, Monteith's

Point, Ontario county ;
and Hamburg, Erie county, N. Y.

AviCCLOPECTEN FORMIO.

PLATE V, FIGS. 'JO, U.

Aviculopecten formiu, Hall. Pal. N. Y., vol. v. pt. 1. Plates and Explanations : PI. 5, tigs. 20, 21.

Jan., 1883.

Shell of medium size, obliquely ovate, extended behind
; length equal to or

somewhat less than the height.

Valves depressed, slightly convex. The right and left valves are very

similar; the right being somewrhat less convex, and having finer surface

markings.
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Hinge-line straight, extending as far as the anterior margin; length two-

thirds the height of the shell; ligamental area narrow.

Beaks well-defined, not rising above the hinge-line, situated anterior to

the middle.

Posterior ear large, triangular, margin concave
;
the ornamentation differ-

ing from that on the umbo; defined hy a slight depression and a change of

convexity. Anterior ear small, defined by a well-marked sulcus; byssal

sinus deep; margin convex near the extremity of the hinge-line. The area

of the posterior ear is more than twice that of the anterior.

Test ornamented by about 35 rounded, radiating eost;e, with intermediate

smaller ones, crossed and crenulated by regular stria' of growth, of which

there are about 10 in the space of 5 mm. On the ears the radiating lines

are present, esjiecially on the anterior ear, and the concentric striae are more

crowded than on the body of the shell.

The characters of the interior are not preserved.

The largest specimen has a length of 32 mm., and the hinge-line measures

23 mm. A smaller specimen, preserving both valves, has a length of 29

mm., and height about equal.

This species is distinguished from A. exacutus by the greater angle subtended

by the sides of the umbo, by its greater obliquity, and the less sharp radiating

costa' of the surface. In A. Phorcus the length is comparatively greater and

hinge-line shorter, the ears smaller, and the strong crenulating stria1 of

growth do not occur.

Formation and localities. In the shales of the Hamilton group, at Fultonham,

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

AviCULOPECTEN PliORCUS.

PLATE V, FIG. 2b

Ariniltijurtrn Vhorvus, Hall. Pal. N. V., vol. v. pt. 1. Plates and Explanations: PI. 5, fiff.
2'2. Jan., 1S83.

ShELX of medium size, obliquely ovate; height and length equal; anterior and

basal margins regularly rounded, becoming more convex towards the middle
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of the posterior side, ami thence concave to the beaks, giving the shell an

appearance of considerable amplitude behind.

Left valve regularly and moderately convex. The righl valve is unknown.

Hinge-line straight, about one-half the length of the shell.

Beak rounded, extending to and situated near the centre of the binge-line;

umbonal angle smaller than usual, being about 90°.

Ears comparatively small, triangular, with concave margins ; posterior ear

the larger, separated from the body of the shell by a difference in convexity

and the absence of radiating lines; anterior ear defined by a sulcus.

Test marked by about 60 line, rounded, radiating cost®, with a few inter-

mediate smaller ones, and fine striae of growth. The rays are absent on the

ears, but the lines of growth are more distinct than on the bodj of the shell.

The characters of the interior have not been observed.

The specimen described has a height of 37 mm., and a greatest length of

l!(i mm.

This species differs from A.formio by its smaller ears, their distinct character,

and the general surface-markings. It resembles young individuals of .1.

princeps ; but the comparative size and extent of the ears are very different,

while the body of the shell is more constricted at the base of the ears. A.

fasckulatus is very similar in the general form of the body of the shell : hut the

length is greater than the height. The ahv and the ornamentation of the test

are distinguishing characters.

Formation and locality. Hamilton group, Schoharie, N. Y.

AviCULOI'ECTEN FASCK'ULATUS.

PLATE v. PIGS, B 17; isn 1M.ATK I.\\\l. PIGS. I I.

Ar'n ulopecten fa . ilvit.. Pal. N. V.. vol. v. pt. 1. Plates and Explanations: PL .".. figs. 9, 10,

P-\ Hi. 17. Jan.. 1888

Aeiculopectenrepletu8,llA£L. Pal. N. V.. veil. v. pt. 1. Plates and Explanations : PI. 6, figs. 18 15. Jan., 1883.

Orestes,
" " " " "

PI. 5, fig. 11.

Shell obliquely and transversely ovate; height more than seven-eighths of the

length, produced behind. Pallial margins regularly rounded, becoming more
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convex towards the middle of the postero-lateral side, and extending in a

straight or slightly concave line to the beaks.

Valves moderately convex, the right one more depressed when seen in

connection with the other, shorter anil comparatively less oblique.

Hinge-line straight, length nearly two-thirds the height of the shell;

extending, in young individuals, as far as the anterior margins.

Beaks prominent, well-defined, situated anterior to the middle of the

hinge-line. Umbo very convex.

Ears of the left valve triangular, the posterior one larger, more attenuate

at the extremity, and defined by a snlcns ; the margins concave from the

rapidly sloping side of the prominent umbo. Ears of the right valve much

narrower, and attenuate at the extremities, with fewer radiating lines,

marked by a very deep byssal sinus.

Test ornamented with numerous filiform, radiating stria1
,
which are often

fasciculate, and fine concentric lines of growth. The broad fascicles of stria'

often extend across one interval of growth, and on the succeeding interval

appear as regular or irregular stria? without aggregation, or as fascicles of

finer striae. This change does not always occur, but is very characteristic

when seen, as in figure 17, plate 5, where the variation is so extreme that it

affects the outline of the shell. In young specimens the rays are regular,

with a slight fasciculate arrangement. The concentric lines are sharper and

more crowded on the ears and the rays are more subdued.

Interior not observed.

One specimen has a height of 30 mm., and a length of 32 mm. ; another

specimen has a height of 23 mm., and a length of 25 mm.; the hinge-line

is 16 mm.

The form and surface markings distinguish this species. It differs from A.

formio, A. princeps and A. pecteniformis in its surface markings; and from A.

princeps especially, by the presence of radii on the wings.

Several varieties were designated in the preliminary examination as A.

repletus and A. Orestes ; but a larger collection of specimens since these species
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were indicated lias demonstrated the identity (if the several forms, notably

figs, II ami 15 of plate 5, which do nut show a fasciculation of the stria 1

.

Formation and localities. In the shales of the Hamilton group, Schoharie,

Onondaga and .Madison counties; also occurring in lioiilders of the coarse

shales of the Hamilton group at Chemung Narrows, X. V.

AviCUI.OPECTEN IDAS.

PLATE III. FIGS 1. -' . PLATE W1V. Hi;. I.

dtilculopecten Idas, Hall. Pal. N. Y., vol. v. i>t. 1. Plates and Explanations: PI. 3, figs, 1, 2; 24, ti;.'. 4.

Jan., 1883.

SHELL ovate-orbicular, transverse axis slighth oblique to the hinge-line; height

nearly equal to or greater than the length : outline full in front, not extended

posteriorly.

Right valve depressed ; moderately convex. Left valve not observed.

Hinge-line straight, length less than two-thirds the length of the shell,

extending farther towards the anterior than the posterior margin.

Beaks obtuse, well-defined, the umbo separated on each side from the

ears by a distinct sulcus, which is more marked on the anterior side. The

beaks are nearly in the centre of the hinge-line, but somewhat anterior to

the middle of the shell.

Ears unequal. Anterior one about twice the size of the posterior, convex,

margins convex ; separated from the body of the shell by a deep sinus which

is continued to the beak as a distinct sulcus. Posterior ear triangular, with

margins concave.

Test thin, marked by tine, concentric lines of growth, ami about 80

rounded, radiating stria?, which increase by interstitial addition, with the

interspaces less than the striae, of which there are from 7 to 9 in the space

of 5 mm. at the pallial margin. The surface characters continue on the

ears; but upon the posterior ear the radiating line- are very subdued, while

on the anterior one they are quite prominent.

Interior characters not observed.

The largest specimen has a heighl and length nearly equal, and hinge-line
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20 nun. Another individual has a height and length of 27 mm., and hinge-

line 10 mm.

This species differs from A. fasciculatus in its comparatively larger anterior

and smaller posterior ears, while the shell is less full behind, and the fasciculate

surface has not been observed. In A. formio the posterior ears are much

larger, and the surface is distinctly reticulate. In A. scabridus the beaks are

more rounded, the wings more extended, and the surface quite different. Some

forms of A. duplicatus and A. rugastriatus resemble this species ; but the posterior

ears of those species are larger, the anterior pair wider, and the surface

markings characteristic.

The specimen, figure 13, plate 7, from the Chemung group is very nearly

related to this species. A careful examination reveals the following differ-

ences. A. llys is less oblique in outline, radiating stria) less distinctly rounded,

inclining to angular, distance between them greater than the striae themselves;

the evidence of the implantation of intermediate strife is obscure ; the

concentric lines are more distant and sharper, leaving the radii in the cast

distinctlycrenulatc.

Formation and localities. In the Hamilton group at Fultonham, Schoharie

county ;
shore of Cayuga lake ;

and Darien, Genesee county, N. Y.

AVICULOPECTEN LAUTUS.

PLATE III, FIGS. 16, IT.

Aviculopecten lautus, Hall. Pal. N. V., vol. v. ]>t. 1. Plates and Explanations: PI. 3. figs. 16, 1".

Jan., 1883.

Shell obliquely ovate, height equal to the length, valves depressed, convexity

of right and left valves sub-equal.

Hinge-line straight, length about one-fifth less than the height of the

shell, or m some specimens longer, extending as far as the anterior margin

of the valve. Beaks depressed, obtuse, anterior to the centre of the hinge-

line.

Ears sub-equal, triangular, Hat, mucronate at the extremities, margins
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concave except in the anterior car of the right valve, which is convex;

defined by the umbonal carina 1

, and by the absence of rays on the posterior

slope. Byssal notch in the right valve angular, deep, continuing to the

beak as a sulcus which separates the car from the umbo.

The right valve, though very similar to the left, is not so high, and the

anterior ear differs in form from the corresponding one in the leffl valve.

Test thin, ornamented by about '.•<) sharp rays, with concave interspaces

having an equal number of intermediate liner rays, and crossed l>\ numerous

regular, sharp concentric stria'. The markings on the ears are similar to

those on the body, hut less strong.

Ligamental area very narrow, and marked on the outer margin by an

inflection of the test. The other characters of thi' interior are not preserved.

The left valve of one specimen has ;i height of 23 mm.. Length "J 1 mm..

hinge-line 23 mm.; the right valve of the same has a height of 22 mm., and

a length of '2A mm. A larger specimen is 29 mm. in height, with an equal

Length.

This species resembles A. exacutus in outline, but differs in the lesser con-

vexity and obliquity of the valves; the beaks are not prominent, and the

surface characters are finer and more delicate. Young individuals of .1.

scabridus may lie distinguished from this species by the more rounded and

obtuse beaks, and rugose rays, which are usually absent on the ears. A. formio

differs by its obliquity and the inequality of the ears, and the much stronger

striae.

Formation and localities. In the shales of the Hamilton group, at West

Bloomfield, Ontario county, and York, Livingston county, X. V.

A\ [CULOPECTEH lin..KSTRIATUS.

PLATE Ml. KIG3. 8 11. LXD PLATE 1.XW1. FIGS II. IS.

Limn rtitjastniita. Hall. Geolog. Surv. N. 'i . : Rep. K tli Mat., p. '1*'A. 1843

AvictUopectc* riK/n.si, i.itii.*. Hall. Fill. N. V.. rol. v, pt. 1. Plates and Explanations: PI. 7. figs. 8 II.

Jan . 1883.

Shell longitudinally ovate, oblique, more convex in front ; height one-fourth

greater than the length; outline oblique-ovate, with the posterior margin



16 PALAEONTOLOGY OF NEW YORK.

depressed convex; the anterior margin more convex, and the base abruptly

rounded.

Valves convex, very similar, except that the right valve shows an acute

byssal sinus.

Hinge-line short, straight, length more than one-half the length of the

shell.

Beaks acute, prominent, anterior to the middle of the hinge.

Ears small, broad-triangular ; posterior one a little the larger, margin

slightly concave
;
anterior ear defined by a distinct sulcus, which is narrow

and deep in the right valve, margin convex ; byssal sinus deep and acute.

The posterior ear is less distinctly limited in the right valve.

Test near the beaks ornamented by fine filiform rays, which are crossed

and crenulated by sharp, concentric strife. Below the middle of the shell

the rays become large rounded plications, increasing by implantation or

bifurcation, and the regular concentric stria? are stronger, distinctly crenu-

lating the rays, becoming foliate, and giving the surface a rugose appearance.

The rays and concentric lines are present on the ears.

The interior is not preserved.

Two left valves have a height of 35 mm., and 22 mm.; length 29 mm. and

18 mm.
;

the hinge-line 16 mm. and 10 mm. respectively. A right valve

of nearly the same proportions has a height of 33 mm., length 25 mm.,

and hinge-line 17 mm.

This species is distinguished from A. duplicatus by its comparatively.greater

height, the obliquity of the valve, and the acute beaks
;
the surface characters

of the two are very similar. A. cancellatus is more circular in outline, and the

anterior ears are larger than the posterior pair.

Formation and localities. Shales of the middle Chemung group, Pliilipsburg,

Rockville and Hobbieville, Alleghany county, N. Y.
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AlVICULOPECTEN DCPLICATUS.

PLATE VTI, PIGS. 1 T. isn PLATE !.\\\l, PIGS. 9, I".

Pecten duplicatvs. Hail. Geolog. Surv. N. V. : Rep. Fourth Hist., p. 264. 1843.

Avieulopecten duplicatus, Hah.. Pal. N. V.. vol. v. pt. I. Plates and Explanation: PI. 7. figs. 1 7.

Jan., 1883.

Shell ovate-orbicular, sub-equilateral, heighi usually less than the length;

greatest length below the centre of the shell, giving a somewhai truncated

appearance to the base.

Valves moderately convex
; very similar in dimensions and convexitj ;

the central position of the beaks makes the valves nearly equilateral. The

right valve is marked by a deep hvssal sinus.

Hinge-line straight, central, length from more than one-half to two-thirds

the length of the shell. Ligamental area narrow.

Beaks rounded, obtuse, sub-central. Umbo prominent, ample.
Ears small. Anterior larger and well-defined by the sulcus extending from

the sinus to the beak. Posterior one small, triangular ; margins concave.

Bjssal notch deep and abrupt.

Test ornamented with regular duplicating rays, which increase in strength

towards the margins, crossed by line, regular, foliate, concentric expansions
of the test. In well-preserved specimens this character of surface gives a

decided limate appearance, and somewhat resembles A. rugastriatus. In

weathered specimens this surface character is subdued to a reticulation and

crenulation. Near the beaks the shell is nearly smooth ; towards tin-

margins it is sometimes marked by strong, rounded plications. The rays

and concentric lines are continued over the ears, and the anterior ear usually

has several stronger plications.

A right valve, somewhat larger than usual, has a height of 3 1 mm., length

•'}•> nun., and hinge-line 211 mm. A medium example has a height of 27 mm.,

length 30 mm., and hinge-line IS mm. Younger forms vary slightly from

these proportions; a small left valve measures 23 mm. in heighi and Length,

with a hinge-line of 15 mm.

3
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This species resembles A. rugccstriatus in surface characters, but it is less

oblique and proportionally much longer, with beaks more obtuse. The outline

of A. cancellatus is more nearly circular, and the direction of the transverse

axis is oblique. From A. scabridus it differs in its shorter hinge-line and

smaller ears, as well as in the surface markings.

Formation and localities. In the calcareous shales of tin' middle Chemung

group, Rockville, Hohhieville and Philipsburg, Alleghany county ;
East Ran-

dolph, Cattaraugus county, N. Y. ; and Mansfield and Sullivan, Tioga county,

Pennsylvania.

A.VICULOPECTEN CANCELLATUS.

PLATE VII, FIGS. IS, u-1'.'

Pecten cancettatus. Hall. Geolog. Suit. N. V. : Rej>. Fourth Dist. 1843.

Not AvictUopecten canceilatulus, McCoy.

Peeteu Hdlleanu*,* d'Orbiqnt. Prodrome de Pabsontologie, vol. I. p. 87. No. 768. 1847.

Avicnlopecten fmb-caiicellatu.1. Hall. Pal. N. Y.. vol. v, pt. 1. Plates ami Explanations: PI. 7. figs. 12,

14-19. Jan.. 1883.

Shell small, broadly ovate, oblique, height a little greater than the length;

anterior lateral margin full and rounded
; posterior lateral margin, below the

ears, gently curving.

Right valve regularly convex, sloping somewhat abruptly to the posterior

ear.

Hinge-line straight, equal to two-thirds the length of the shell.

Beaks, anterior to the middle of the hinge-line, well-defined, obtuse.

Posterior ear small, undefined, the lateral margin concave, not projecting.

Anterior ear marked by a deep sinus, with a sulcus extending to the beak :

lateral margin rounded.

Test marked by fine, regular, rounded, radiating lines, crossed by regular

sharp, concentric, stria1

, producing an evenly cancellate surface. The

posterior ear is marked by the concentric striae with obscure radiating

lines; the anterior ear is rugose from the prominence of from four to six

strong rays.

This name was proposed by d'Orbigny as a substitute for Pecten cancellatus, a name pi ecupied by

Phillips for an Oolitic fossil. The latter is probably a true Pecten, ami there seems to me no sufficient

reason why tin' original name maj not be retained. Avicttla cancellata, Phillips, Palsozoic Fossils, is

probablj not an Aviculopecten.
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Interior characters not known.

The original of this Bpecies is lilt mm. in height, l'.i nun. in Longitudinal

diameter, and the length of hinge-line 12 nun. Another specimen is I 1

mm. in height ami 12 nun. in length.

This species is distinguished from A. duplicatus and A. rugastriatus by the

less rugose surface, smaller size and different outline. The form of the ears

and ltvssal sinus is very similar to A. duplicatus, hut differs in the regular

reticulate surface : that species is also a comparatively longer shell. It is in

shape more like A. rugastriatus.

Formation and localities. In the middle members of the Chemung group,

at Philipsburgh and Rockville, Alleghany county; Conewango, Cattaraugus

county; and near Westfield, Chautauqua county, N. Y.

AviCULOPECTEN jEQUILATERALIS, n. sp.

PLATE 1AWII. PIG. 1.

Shell of medium size, transversely ovate, erect, equilateral ; height equal to

the length ;
lateral and basal margins regularly rounded ; upper anterior

and posterior margins extending in nearly a straight line to the beak.

Left valve slightly convex : greatest convexity on the umbo.

Hinge-line straight, nearly two-thirds the length of the shell, situated

centrally.

Beak well-defined, situated near the centre of the hinge-line.

Ears sub-equal, triangular, defined from the umbo by a sinus in the margin.

with a sulcus extending to the beak; margins slightly convex; extremities

rounded.

Test ornamented with about sixty regular, straight, alternating rays,

crossed by fine, irregular stria* of growth. The rays are present on the ears,

and are more numerous on the anterior ear.

The specimen described has a length and height of about 38 mm., and

hinge-line of 'I'l mm.
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This species is distinguished by its erect equilateral form, sub-equal ears, and

the strong, regularly alternating radii.

Formation and locality. In the upper beds of the Chemung group at Alleghany

Sulphur Springs, Warren county, Pa.

AVICULOPECTEN ItTS.

PLATE VII. FKi. 13.

Arh-uhiprH, i Uys, Hall. Pal. N. V., vol. v. )it. 1. Plates and Explanations: PI. 7. fig. 13. Jan., 1883.

Shell small, broadly ovate, length nearly ecpial to the height, slightly oblique;

margins regularly rounded, nearly equilateral.

Right valve depressed-convex. Left valve not known.

Hinge-line straight, sub-central, having an extent of a little more than

one-half the greatest length of the shell.

Beak acute, directed slightly forward. Posterior umbonal slope making a

greater angle with the hinge-line than the anterior. Umbo subtending a

right angle.

Ears nearly equal. Anterior ear the larger, obtuse at the extremity,

marked by several strong radii, separated from the umbonal region by a

strong sulcus. Posterior ear narrow, triangular, margin concave, separated

by a distinct sinus from the body of the shell, with no rays of ornamenta-

tion : obtuse-angular. Byssal sinus well-defined.

Surface marked by sub-angular, rounded radii, which are regularly increased

in size with the growth of the shell, but rarely increased in number by

implantation; concentrically marked by fine, regular, thread-like striae of

growth.

Interior characters unknown. Hinge margin apparently simple.

The specimen described has a length of 25 mm., height 27 mm., hinge-

line L3 mm.

This species is less oblique than A. [das, the hinge-line shorter, radii not

present on the posterior ear, surface markings coarser; and rays increasing

more rapidly in size though fewer in number. In A. cunceUatus (==A. Ihlleanus,
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d'Orbigny), the valve is more convex, beak more obtuse, and the c entric

marking forms a prominent feature.

Formation and locality. In the Chemung group at Conewango, Cattaraugus

county, N. Y.

A.VICULOPECTEN PLENUS.

PLATE XXIV. FIG. 3.

Aviculopecten plums. Hall. Pal. N. V.. vol. \. j.t. I. Plates and Explanations: I'!. 24, fig.
:i. Jan., 1883.

Shell sub-orbicular, sub-equilateral ; transverse axis nearly vertical to the

binge-line; height one-sixth less than the length, giving a marked fullness

to the outline of the sides.

Left valve convex, the convexity equal to one-sixth the length of the

shell. The point of greatest convexity distant one-third the length From

the heak. Right valve not observed.

Hinge-line straight, nearly central, the length more than two-thirds the

length of the shell.

Beak ohtnse, situated centrally with regard to the hinge-line, and also to

the body of the shell; umbo rounded.

Ears sub-equal, triangular. Posterior ear mucronate at the extremity :

margin deeply concave. Anterior ear acute at the extremity, and the margins

convex; separated from the umbo by an abruptly sloping sulcus extending

to the heak.

Surface ornamented with about 130 regular, rounded, close, filiform radii,

crossed by very line, sharp, concentric stria'. The surface markings are

present on the ears, the radii distinct and stronger than on the adjacent

portions of the shell. The rays become more frequent ami liner from the

basal margin in both directions towards the ears.

Interior not preserved in the specimen described.

The height of the specimen is li-"i mm., length 30 nun., hinge-line 2 1 mm.

On the lower margin there are '.' rays in the space of 5 mm.
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In form, this species bears considerable resemblance to A. duplicatus ; but

the surface markings are quite different, and the extremities of the hinge line

are more acute in this species. In A. scabridus the beak is not so well defined,

the ears usually more extended, and the coarser rugose radii of that species

are characteristic. This form resembles some varieties of A. fasciculatus in the

surface characters, but differs in the obliquity of the shell and form of the ears.

It differs from A. Idas in the more rotund form, more numerous and elevated

rays, and larger ears.

The single valve described appears to be well distinguished from all the

other species, and possesses characters too remote to be united with any of

those described from right valves alone.

Formation and locality. In arenaceous shales of the middle Chemung group,

near Elinira, N. Y.

AviCULOPECTEN STRIATDS.

PLATE X, FIGS. 3, 4.

Peeten striata*. Hall. Geolog. Surv. N. Y. : Rh]>. Fourth Dist. 1*4;).

Aoiculopecten striatus, Hall. Pal. N. V., vol. v, pt. 1. Plates and Explanations: PI. 10, figs. 8, 4.

Jan.. 1SS3.

Shell transversely ovate, scarcely oblique, nearly equilateral, width some-

what greater than the length.

Hinge-line straight, two-thirds the length of the shell, situated centrally

in regard to the body of the shell, not extending as far as the margin.

Beak central to the hinge-line, well-defined, arching over the hinge ;

umbo prominent, the sides subtending a right angle.

Ears sub-equal, triangular, defined by the rapid slope of the sides of the

umbo. Anterior ear the larger, limited by a broad sinus; margins slightly

convex; extremity rounded. Posterior ear acute at the extremity; margins

concave.

Test ornamented with fine, rounded, closely arranged, regular radiating

stria-, from 12 to 14 in the space of 5 mm. at the pallia] margin. Some

specimens show a slight flattening of the rays and also fine lines of growth.

The ears present the same surface characters.
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Ligamental area narrow, well-marked, its width is .5 nun. in a specimen of

20 mm. in height.

The original specimen of this species is :iu nun. in height, 18 nun. in

length, and the hinge-line L3 mm. Another specimen is L3 nun. in height,

11 mm. in length, hinge-line 8 nun. The largest specimen found has a

height of 22 mm.

This species resembles A. celsus more nearly than any other form here

described; it differs from that one by its much smaller ears with concave

margins, more obtuse umbo, regular, equal striae, and comparatively shorter

form. The two species agree in the non-obliquity of the body of the shell to

the hinge-line. This species lias a vertical range from the middle to the upper

members of the Chemung group, hut is not abundant.

Formation and localities. In the Chemung group at Painted Post, Steuben

county; Chemung Narrows, Tioga county, X. Y. : and in Bradford, Tioga mid

Warren counties, Pennsylvania.

AVICULOBECTEN CELSUS.

PLATE \ II, KH.- .".', 30.

Avleulopecten "'his. Hall. Pal. N. V.. vol. v, pi. 1. Plates and Explanations: PI. 7. figs. 29, 80.

.Ian.. 1883.

Not Avicvlopecten iiltus. White. Bull. 0. B. Geol. Surv., vol. v. p. 110. 1870.

SHELL small, ovate cuneiform, Bub-equilateral, not oblique; heighl one-fifth

greater than the length; pallia] margin rounded to near the ears, where the

sides of the shell are nearly straight.

Right valve convex; the greatest convexity being equal to one-fourth the

length of the hinge-line. Left valve not observed.

Hinge-line straight, length three-fourths the length of the shell, not extend-

ing as far as either lateral margin.

Beak acute, straight, extremity pointed, arching over the hinge-line; umbo

prominent, subtending an angle of S0°.

Ears broad-triangular, large. Hat, sub-equal, the margins Blightrj convex;

extremities rectangular; separated from the body of the shell by a moderate
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sinus, and from the sides of the umbo by a sulcus
;
the hyssal sinus is dee}) and

rounded.

Test marked by fine alternating filiform radiating striae, which are absent

on the ears, except as two or three alternating undulations. Fine lines of

growth mark the test and extend over the ears.

Ligamental area linear and marked by an inflection of the hinge-margin.

The specimen has a height of 15 mm. and a length of 13 mm., hinge-

line 111 mm. About 13 rays occupy the space of 5 mm., measured near the

basal margin.

This form may he distinguished by its equilateral proportions, acute,

straight apex, the non-oliliquity of the transverse axis to the hinge-line, the

broad, triangular ears and the alternating surface stria?. These characters sepa-

rate it from A. striatus, to which it is most nearly allied.

Formation and locality. In sandstone of the conglomerate, associated with

the upper Chemung group, at Salamanca, Cattaraugus county, N. Y.

AviCULOPECTEN PATULUS.

PLATE VII. FIGS. ::-J. 33.

Avieulopecten pattd-us, Ham.. Pal. N. V.. vol. v. )>t. I. Plates and Explanations: PI. !'. ti-rs. 32, 33.

Jan.. 1883.

Shell large, longitudinally hroadly elliptical ; height about five-sixths as great

as the length. The axis of greatest height is at right angles to the hinge,

and the line of greatest length is parallel to the hinge and across the middle

of the shell. Basal margin convex, somewhat flattened in the middle.

Lateral margins very full, and curving rapidly to the ears.

Valves convex, the convexity equal to one-fourth the length of the hinge-

line. The right ami left valves do not differ conspicuously in character, so

far as observed.

Hinge-line apparently straight, equalling nearly two-thirds the length of

the shell, central, not extending as far as either lateral margin.
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Beaks obtuse, rounded; umbo prominent, straight, central, well-defined

by its gibbous form and the rapid slope of the sides. Umbonal angle 110°.

Ears broad-triangular, sub-equal, separated from the body of the shell by

a broad, deep sinus; margins concave below, becoming convex above the

middle
;
extremities rounded.

Test ornamented by regular, sharp radii, with broader concave inter-

spaces, and some liner radii, crossed by irregular crenulating lines of growth.

Near the basal margin of a large specimen, there are five of these rays in

the space of 10 mm. A smaller specimen has eleven rays in the same

space.

The interior is not preserved.

The measurements of one individual are: height 55 mm., length 69 mm.,

hinge-line 41 mm.; of another specimen, height 26 mm., and length 30 mm.

This species nearly resembles in form A. elltpticus,
and differs by its sharp,

crenulated radii, while that species is marked by strong, rounded, continuous

plications; and the hinge-line is comparatively somewhat longer. These two

forms differ from others in their broad longitudinally elliptical outlines, and

the amplitude of the umbones.

Formation and locality. In conglomerate and sandstone, associated with the

Upper Chemung group, at Rock City, near Salamanca, ( 'attaraugus county. X. V.

AVICULOPECTEN ELLIPTICUS.

PLATE VII, PIG. 31.

Avicvlopecten ellipticus, Hall. Pal. N. Y., viol, v, j>t. 1. Plates and Explanations: PI. 7. fig. 31. .Ian.. I

1*'-:!.

Shell large, longitudinally broadly elliptical, equilaterial, no! oblique; height

equal to about four-fifths of the length ; margins regularly convex and rapidly

curving to the beak.

Left valve capacious, convex. Right valve not observed.

Hinge-line straight, central, length equal to about one-half the length of

the shell.

Beak straight, central, obtuse, rounded; umbonal angle about 110°.

4
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Ears eub-equal, broad-triangular, Hat
; margins slightly convex; extremities

rectangular, defined by a gentle .sinus, which is deeper below the anterior ear.

Test marked by about 35 strong, rounded, radiating continuous plications

which are wider than the interspaces. These radii are absent on the ears.

The strise of growth are irregular and mark the entire surface of the shell.

Internal characters not observed.

A large specimen has a height of 58 mm., length GG mm., hinge-line 34 mm.

This species differs from A. patulus in its shorter hinge-line, and the strong

rounded radiating plications.

Formation and locality. In sandstone of the upper part of the Chemung

group at Meadville, Crawford county, Pennsylvania.

AVICULOPECTEN DOLABRIFORMIS.

PLATE VII, FIG. 21.

Pevte.ii? dolabriformis, Hall. Geolog. Sui-v. N. Y. : Rep. Fourth Dist., p. 21!"). 1S43.

dviculopecten doiabriformis. Hall. Pal. N. Y., vol. v, pt. 1. Plates and Explanations: PI. 7. 6g. 21.

Jan., 1883.

Shell small, sub-orbicular, slightly oblique ; height nearly equal to the length ;

margins regularly rounded, becoming more inflated and convex posteriorly.

Right valve moderately convex. Left valve unknown.

Hinge-line straight, central, more than two-thirds the length of the shell.

Beak central, straight, obtuse, rounded, not rising above the hinge-line ;

umbo well defined by the rapid slope of the sides and the flatness of the

cars.

Ears triangular, flat; margins slightly concave; extremities obtuse-angular.

Posterior ear of the right valve about one-third larger than the anterior.

Byssal sinus not marked.

Test cancellate, marked bj fine radii and concentric strise, which char-

acters are also preserved on the ears.

Internal characters not known.

A right valve has a height of 11 mm., length 12 mm., and hinge-line 8 mm.
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This small species somewhat resembles A. squama in the form of the body

ami surface markings, but the beak is less acute and the anterior ear compara-

tively smaller, without distinct sinus.

Formation and locality. In the arenaceous shales of the Chemung group at

Philipsburg, Alleghany county, N. Y.

AviCDLOPECTEN SQUAMA.

PLATE VII, F1U. 20.

Arii-iilii/itrhii squama, Hall. Pal. N. Y., vol. v, pt. 1. Plates and Explanations.: PI. 7, fig. 20, Jan., 1883.

Shell transversely broad-elliptical, slightly oblique; height about nine-tenths

of the length.

Right valve moderately convex. Left valve not known.

Hinge-line straight, length two-thirds the length of the shell, extending in

front as far as the anterior margin of the valve.

Beak rounded, not rising above the hinge-line, situated posterior to the

centre; umbonal angle 90°.

Posterior ear small, triangular, narrow, with concave margin; not stronglj

defined; extremity angular. Anterior ear large, convex, broad-triangular ;

extremity obtuse; margin convex ; separated from the body by a deep rounded

sinus, and from the sides of the umbo by a distinct sulcus.

Test marked by very fine radiating stria) and Irregular lines of growth.

These surface characters extend also over the ears.

Internal characters not known.

The specimen described is 11 mm. in height, 1 !?.•"> nun. in length, and

hinge-line 8 mm.

This species diners from A. dolahriformis in its more acute beak, absence

of regular concentric stria\ and much larger anterior ear.

Formation and locality. In the Chemung group at Philipsburg, AUeghanj

county, N. Y.
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AviCULOPECTEN CONVEXUS.

PLATE VII, FIGS. 22, 23

/'( ten .' convextts, Hall. Geolog. Surv. N. Y. : Rep. Fourth Disk, p. 265. 1843.

Avieulopeeten convexus, Hall. Pal. N. V., vol. v, pt. 1. Plates and Explanations: PI. 7, tip*. 22, 23.

Jan., 1883.

Shell small, sub-orbicular, not oblique ; heiglit somewhat greater than the

length ; margins regularly rounded.

Left valve very convex, convexity equal to about one-third the length of

the shell. Right valve not known.

Hinge-line straight, central, length three-fifths the length of the shell.

Beak prominent, straight, central, rounded, arching over the hinge-line ;

the sides of the umbo subtend a right angle.

Ears broad-triangular, extremities obtuse-angular. Posterior ear of left

valve smaller than the anterior, defined by the abrupt slope of the umbo;

margin slightly concave. Anterior ear convex; margin straight; separated

from the umbo by a very deep and narrow sulcus. Byssal sinus small.

Test marked by fine irregular radiating strire and finer regular concentric

lines ; the same surface characters are continued over the ears. The speci-

men is exfoliated and the radii represented in the figure are partially restored.

Interior characters unknown.

The original of this species has a height of 12.5 mm., length 12 mm., and

hinge-line 8 mm.

The remarkable convexity of the left valve distinguishes this species from

all the other forms here described. Its orbicular outline, prominent beak and

deep anterior sulcus are also characteristic. In general appearance the body

of the shell resembles some forms of Athyris and Meristina among the

Braehiopods, but its pectinoid character is well marked.

Formation and locality. In the shales of the Chemung group at Rockville,

Alleghany county, N. Y.
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AviCULOPECTEN skin \n 3.

PL \ti: \ ii. pig U

Avicitla) aignata. Hall. Geolngr. Surv. N. V. : Rep. Fourth Disk, p, 365. 1843.

Avh ulupirl, a signatus. Hall. Pal. N. Y., vol. v, pt. 1. Plates and Explanations: PI. 7, Hg. 24. Jan., 1883,

Shell small, obliquely sub-elliptical, the longest diameter making an angle of

about 45° with the hinge-line; height and length nearly equal.

Left valve depressed, slightly convex. Right valve unknown.

Hinge-line straight, length more than two-thirds the length of the shell,

extending in front as far as the anterior margin.

Beak very obtuse, rounded, depressed, directed forward, situated near the

centre of the hinge.

"Ears triangular, sub-equal, flat. Anterior ear separated from the umbo by
a sulcus; margin convex ; extremity rounded. Byssal sinus inoderateh deep.

Posterior ear not well-defined; margin slightly concave
; extremity obtuse-

angular.

Test conspicuously marked by fine, regular, lamellose concentric lines, and

a few irregular, radiating, indented striae.

Interior characters not observed.

The original of this species is 1 1 mm. in length and height; the hinge-

line 8 mm.

This species is distinguished by the oblique, elliptical outline of the body of

the shell, the depressed, obtuse beak, and the well-defined concentric stria'.

Formation and locality. In the Chemung group at Etockville, Alleghany

county. N. V.

AVICULOI'ECTF.N CaROLI.

PI \TK IV PIG S

Aviculnpeeten Caroli, Wischbll. Pit* lings Acad. Nat Sci., I'liil.i. LSI

Aviculopeeten Caroli, (Wischbll) Hall. PaL X. r.,vol. v. pt I. plates and Explanations: PI. 9, lijr. S.

Jan., 1883.

Shell small, sub-circular, not oblique, length and height equal; basal margin

regularly rounded.
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Left valve convex, the convexity equal to about one-sixth of the longi-

tudinal diameter. Right valve unknown.

Hinge-line straight, length three-fourths of the diameter, extending nearly

to the anterior margin of the shell.

Beak obtuse, prominent, central, rising above the hinge.

Ears triangular, nearly equal, separated from the umbo by distinct sulci.

Anterior ear with slightly convex margin ; extremity rounded. Byssal sinus

deep. Margin of posterior ear concave
; extremity abruptly mucronate.

The test (as preserved on a partial cast of the interior) is marked by about

45 regular alternating, rounded rays with equal interspaces. The lines of

growth are fine and obscure on the specimen. The ears are marked by

from five to eight rays similar to those on the body of the shell.

The ligamental area is a linear furrow along the hinge-line ; cartilage pit

small, situated under the beak.

The left valve described has a height of 17 mm., and an equal length ;

hinge-line 13 mm.

In the original description of this species mention is made of small, spinose

processes from the concentric stria? ;
these do not exist in this specimen,

which is a partial cast of the interior..

This species is distinguished from A. striatus by its more circular form,

obtuse beak, and stronger radii. Compared with A. elongaiics, the wings are

smaller, and the height comparatively much less.

Formation and locality. In the yellow sandstone of the Waverly group at

Newark, Ohio.

AviCULOPECTEN (CrENIPECTEN ?) INCULTUS.

PLATE IX. KIG. 3.

AvicuJi'prittii (I'rtn'iptftni .') iiiniltiui, 1 1 all. Pal. N. Y., vol. v, pt. l. Plates and Explanations: PI 9, fig.

3. Jan.. 1883.

Shell small, longitudinally very broad-elliptical, nearly circular, not oblique to

the hinge-line, sub-equilateral : height somewhat less than the longitudinal

diameter; basal margin regularly rounded.
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Right valve depressed, convex. Left valve unknown.

Hinge-line straight, central, length one-half the length of the Bhell.

Beak obtuse, rounded, not rising above the hinge-line: sides of the umbo

straight.

Ears small. sub-equal, narrow-triangular, separated from the sides of the

umbo by sulci. Margin of posterior ear concave ; extremity obtusely angular.

Anterior ear defined by a deep, angular byssal sinus: margin convex;

extremity rounded.

The external markings of the test are not preserved. The cast of the

interior is nearly smooth. Pallia! line faintly impressed. At each side of

the umbo there is a shallow, undefined impression, nearly parallel to the

margin, extending to about the middle of the length of the shell.

A specimen of the right valve has a height of 15 mm., length 17 mm.,

hinge-line 8 mm.

This species approaches very nearly several forms referred to Crenipecten.

More perfect material may show the hinge to be crenulate, which character

would exclude it from Aviculopecten.

Formation and locality. In conglomerate, referred to the Upper Chemung

group, near Glean, Cattaraugus county, N. Y.

Aviculopecten (Pterinopecten ?) invalidus.

PLATE I. KM. 18; LKD PLATK I.WMI. FIG. 21.

Pter'mopecteninvalidtiA, Hall, Pal. N. V., vol. v, pt. 1. Plates and Explanations : PI. 1, figf.
is. Jan., 188 .'..

Shell small, rhomboidal; length and height nearly equal, moderately oblique;

margins regularly rounded, full behind; the greatest posterior extension i-

below the middle.

Left valve depressed-convex. Right valve unknown.

Hinge-line nearly straight, length a little more than the length of the

valve, and extending anteriorly.

Beak obtuse, rounded, situated just anterior to the centre of the hinge-line.
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directed slightly forward, depressed. Umbonal region moderately prominent,

subtending an angle a little less than 90°.

Ears triangular, Hat, extremities acute. Anterior ear smaller, defined l>y

a sulcus; margin nearly straight. Posterior ear with the margin concave,

extremity acuminate ; having no strong radiating striae.

Test, as indicated in an exfoliated specimen, marked by a few fine radiating

stria1
, with wider interspaces which are marked by finer radii. Anterior

ear showing the same characters. Posterior ear free from rays. Fine con-

centric striae cross the rajs, and stronger concentric wrinkles interrupt them

and produce a slight crennlation of the radii.

The specimen is 10.5 mm. in length, 10 mm. in height, with hinge-line a

little more than 1 1 mm.

This species resembles in form the young of Pterinopecten dignatus, hut differs

in the finer radiating lines on the body of the shell, the concave margin, and

absence of rays on the posterior ear.

Formation and locality. In the black Marcellus shale at Cherry Valley, Otsego

county, N. Y.

AVK TLorEOTEN (PtERINOPECTE.N ?) TEKMIXALIS.

PLATE I, FIG. 3.

I'h riii, tpirti ii it rmiiidlis. EI all. Pal. N. V., vol. v, pt. 1. Plates and Explanations : PI. 1, fig. 3. Jan.. lss:i.

Shell small, rhomboidal
; body of the shell obliquely ovate; length a little

greater than the height; margins regularly rounded, somewhat extended

behind.

Left valve very convex. Right valve unknown.

Hinge-line straight, central, equal to the length of the shell.

Beak acute, prominent, directed a little forward, arching over the hinge-

line. Umbo elevated, subtending a right angle.

Ears triangular; margins concave; extremities acute. Posterior ear larger,

undefined. Anterior ear limited bv a shallow sulcus. Byssal sinus moderate.
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Test thin, marked by fine sharp radii, with wider interspaces, which show

one, two or three finer rays, crossed by fine crenulating lines of growth.

The saint' characters of marking extend over the ears.

Internal characters not known.

The specimen is 11 nun. in length, \- nun. in height, with hinge-line

15 mm.

This species, in surface markings, hears a slight resemblance to a young
individual of Aviculopecten princeps ; hut the undefined ears and proportionally

longer hinge-line distinguish it.

Formation and locality. In the upper layers of the Corniferous limestone;

Young's farm, Williamsville, Erie county, N. Y.

Section b.

Aviculopecten kjnotus.

PLATE I, FIG. -'.

AvietUopeeten ignotus. Ham.. Pal. N. Y.. vol. y, pt. I. Plates and Explanations: PI. I. fig. 2. .Ian.. 1883.

Shell of medium size, transversely and obliquely sub-ovate; height aboui live-

sixths of the length; margins regularly rounded, full on the anterior and

posterior sides.

Left valve slightly convex, nearly tlat. Right valve unknown.

Hinge-line straight, central, length nearly equal to the height of the valve.

Beak obtuse, rounded, low, directed toward the anterior.

Posterior ear large, broad-triangular, separated from the side of the umbo

by a wide shallow sulcus: margin slightly concave: extremity obtuse-

angled. Anterior ear less than one-half the width of the posterior, uarrow-

triangular, separated from the umbo by a deep hyssal sinus and a distinct

sulcus, extending (<» the apex of the beak; margin convex; extremity

rounded.

Test thin, about .5 mm. in thickness; marked with aboui twenty-five

irregular, rounded radii, which ore crossed by very tine concentric Btriae, and

occasionally interrupted by varices of growth. The rays are conspicuous
5
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over the centre of the valve, becoming obscure toward the margins. The

ears show the concentric strise only.

The characters of the interior are not known.

A specimen of the left valve measures 2-"> nun. in height, 29 mm. in length,

and the hinge-line 21 mm.

This species in general expression resembles A. tenuis, hut is distinct in its

smaller anterior ear, more obtuse beak, orbicular form, and more irregular and

stronger rays. Their geological positions are widely separated.

Formation and locality. In soft shalv beds of the Corniferous limestone, which

constitute the upper portion of the group, at Lapham's mill, near Victor,

Ontario county, N. Y.

AVICULOPECTEN INSIGXIS.

PLATE I, FIG. 8; PLATE III, FIG IS; AND I'LATE LXXXI, FIG 7

Aoicidopecten insigilis, Hall. Pal. N. Y., vol. v. \A. 1. Plates and Explanations : PI. 1. &g. s ; pi. :!. fig. 13.

.Inn., 1SS3.

Shell less than medium size, sub-rhomboidal, moderately oblique, about one-

third longer than high; basal margins rounded; anterior and posterior mar-

gins obtusely angular or abruptly rounded, and extending along the cardinal

slopes in a direct line to the beak.

Both valves are quite convex; right valve somewhat the less convex.

Hinge-line straight, nearly equal to the length of the shell.

Beak obtuse-angular, prominent, directed forward, nearly central. Umbonal

region ample, the sides subtending an obtuse angle, and sloping more

abruptly to the anterior than to the posterior margin.

Ears sub-equal, triangular. Anterior ear concave or tlat, defined by a dis-

tinct sulcus; margin deeply concave; extremity acuminate. B\ ssal sinus

deep and well-marked. Posterior ear flattened, defined by the absence of

the stronger radii; extremity slightly acute: margin concave.

Test thin, marked by strong radiating COStSB, which in the left valve are

abrupt!} elevated and increase h\ interstitial addition: crossed by infrequent
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elevated thread-like concentric crenulating striae, which sometimes give a

nodose character to the radii, and by liner lines of growth. Therighl valve

is marked by rounded rays arranged in pairs, bifurcating on the umbo,

crossed by fine concentric lines of growth. The radiating stria' arc obscure

on the ears, being more strongly marked on the anterior one.

The interior characters have not been observed.

The largesl specimen has a Length of '11 mm., height 20 mm., hinge-line

23 mm. A smaller specimen of is mm. in Length has a hinge-line of precisely
the same length.

The specimen figured on plate 1 is a young individual and does not well

show the characters of the species which are better seen on the other figures

referred to. See plate s|, fig. 7.

This species is less oblique, and the extremity of the posterior ear is less

mucronate . than in A. bellus and A. ornatus. The surface markings are very

similar to the former, but quite distinct from the latter.

Formations and localities. In limestone above the Marcellus shales, at Staf-

ford, Genesee county; in the softer shales of the Hamilton group at Moscow,

Livingston county; and at Hamburgh, Erie county, N. Y.

AVICULOPECTKN BELLUS.

PLATE II. PIGS .".. >': i. UJD PLATE l.\\\I, He -

AvictUa bella, Conrad. Annual Geolog. Kip. N. V.. p. 54. 1841.

Ariruh,ji,,ti :i bellim (Conrad), Hall. Pal. N. V.. vol, v. pt, 1. Plates and Explanations: PI. 2, figs. 6,

6, '>. Jan., l^.s.

SHELL small, longitudinally sub-elliptical; beighl equal to two-thirds or three-

fourths of the length; margins regularly rounded.

Valves i Lerateiy convex; the right valve somewhat shallower than the

left; very similar in form and ornamentation.

Hinge-line straight, the length a, little greater than the longitudinal

diameter of the shell, nearly central, extending equally beyond the posterior

and anterior margins.
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Beaks obtuse-angled, directed forward, placed anterior to the middle of

the valve; sides of the umbo carinate, and descending abruptly to the ears.

Posterior ear Hat or concave, narrow-triangular, well-defined by the

carinate sides of the umbo, and by the absence of the strong surface radii ;

margin concave ; extremity acute, mucronate. Anterior ear about two-thirds

as long as the posterior one, triangular, convex: defined by a deep sulcus.

and the angular cardinal slope of the umbo
; margins of the ears in the

left valve straight or concave ; in the right valve, convex ; extremities acute-

angled. In the left valve the byssal sinus is broad and rounded: in the

right valve it is a deep, angular notch.

Test of the left valve marked by from 40 to 50 regular, continuous, thread-

like rays, alternating in fours, with three degrees of prominence, crossed and

crenulated by fine, regular, concentric striae. The surface of the right valve

is nearly the reverse of this, having broad, flattened rays, arranged in pairs,

regularly bifurcating, with narrow concave interspaces which correspond to

the rays of the opposite valve. The posterior ears show several delicate rays

extending from the apex of the beak over their upper portion.

The interior is not known.

A specimen preserving both valves has a height of 14 mm., length 19 mm.,

and hinge-line 20 mm. A right valve has a height of 14 mm., length '22 mm.

A left valve has a height of 12 mm., length 16 mm., hinge-line 17 mm.

This species in appearance resembles A. ornatus, and differs in its longitu-

dinally narrower outline, more obtuse beak, the numerous rays, and the

absence of strong, lamellose, concentric fimbria1 . The two forms are of a

group resembling several species in a parallel group of the genus ACTINOPTERA,

which arc remarkable as possessing an aviculoid character (when compared with

some recent species of Avicula) ; in the strong rays, the deep anterior sulcus

and byssal sinus separating the anterior ears from the body of the shell.

Formation and localities. In the soft shales of the Hamilton group at Tinker's

Kails, Onondaga county ; Bellona, Yates county ; and near Norton's Landing,

<

!aj uga lake, X. Y.
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AvHTl.ni'Ki'TKN 0BNAT08.

PLATE II. FIGS 7. B; \m> PLATE III, Hi. n

Aviculqpecten ornatus, Hall. Pal. N. v.. vol. \. pi. l. Plates and Explanations: PI. 2, figs. 7. 8; pi. :t,

fig,
M. Jan., L88S.

Shell small, longitudinally oblique-ovate, sub-rhomboidal
; length ami width in

the proportion of three to four; margins regularly rounded.

Valves depressed-convex-; left valve somewhat more convex than the

right, and a little larger.

Hinge-line straight, slightly less than the length of the shell, central with

regard to the body of the shell.

Beak obtuse-angular, directed forward, situated a little anterior to the

middle.

Ears sub-equal. Posterior one the larger, triangular, Mat or concave,

defined by the abrupt post cardinal slope of the umbo; extremity acute;

margin concave. Anterior ear defined by a deep sulcus
; byssal sinus deep,

more strongly marked in the right valve.

Test of the left valve ornamented l>\ about 25 Btrong, sharp, elevated rays,

and wide interspace's which are marked with a smaller ray : crossed by

undulating, concentric striae which are curved backwards between the

stronger rays, producing arched fimbriae. The right valve shows the

radiating stria' originating near the umbo, which is smooth, and increasing

l>v a double bifurcation, giving them a fasciculate appearance; they are

crossed hv undulating, concentric BtrisB. The ears are marked by strong,

radiating lines and line, concentric striae.

Internal characters not observed.

The length of the largest specimen is IS mm., height nearly 1 •"> mm.,

and hinge-line about IT mm.

This species, in form and general appearance, is \cr\ similar to A. Indus; it

differs conspicuously in the ornamentation, with proportionally shorter posterior
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car. Both species show the smooth area on the umbo of the right valve; a

character not observed in any other species here described.

Formation and locality. In the Hamilton group; shores of Canandaigua lake,

Ontario county, N. Y.

AviCULOPECTEX MITROXATUS.

PLATE III, FIG. 15

Aviriilnpi rti n muCTonatus, Hall. Pal. N. Y.. vol. v. ]>t. 1. Platt-s and Explanations: PI. 3, tig. 15.

Jan.. 1883.

Shell small, rotund-ovate, slightly oblique; length a little greater than the

height. Basal and anterior margins regularly rounded
; posterior margin

full, abruptly sloping to the beak.

Left valve strongly convex. Right valve not observed.

Hinge-line straight, equal to the greatest length of the shell, extended

anteriorly.

Beak obtuse-angular, directed forward, nearly central. Umbo deep, sides

subtending an obtuse angle, sloping to the ears.

Ears sub-equal. Anterior ear narrow-triangular, elongate, acuminate,

defined by the deep byssal sinus and marked sulcus; margin concave.

Posterior ear wider, limited by an undefined sulcus ; margin concave ;

extremity acute.

Test ornamented by rounded radii, which bifurcate towards the margin;

crossed by prominent, regular, concentric striae.

Binge-area simple.

The specimen has a length of 16 mm., height 1"> mm., hinge-line 16 mm.

This species differs from A. insignis, A. bellus and A. ornatus in the following

characters: the anterior ear is narrower, the outline of the shell is less

oblique, and the form is more rotund.

Formation and locality. In calcareous shales of the Hamilton group at Dresden.

Yates county, N. Y.
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A.VICULOPECTEK TENUIS.

PLATE VII, FIGS 27, 28 ; AMD PLATE LXXXI, FIG B

Aviculopecten tenuis, Bali. Pal. N. V., vol. v, pt. I. Plates and Explanati 9: PL 7. Qgs. '-'7, 28.

Jan., L883.

Shell small to medium Bize, Bub-orbicular, transverse axis oblique ; Length and

height equal ;
mar-ins regularly rounded, somewhat extended behind.

Lett valve slightly convex, nearly Hat. Right valve unknown.

HiiiiiX'-liiH- straight, nearly central,; length five-sixths of the Longitudinal

diameter.

Beak directed forward, not rising above nor extending beyond the hinge,

anterior to the centre of the hinge-line and of the valve. I'mhonal angle 90c
.

Ears large, broad-triangular, unequal, separated from the sides of the umbo

by a broad, shallow sulcus. Anterior ear about One-half the size of the

posterior, tlat : margin convex; extremity obtuse-angular. Byssal sinus broad

and comparatively shallow. Posterior ear marked by a low, convex undula-

tion, adjacent ami parallel to the sulcus; margin straight or slightly concave:

extremity rectangular, pointed, more obtuse In mature specimens.

Test marked by about twenty-live strong, regular radii, with broader

concave interspaces, and also, in well-preserved specimens, smaller interme-

diate rays. The specimens described are casts of the interior, and show hut

faint traces of concentric lines of growth. The ears are mostly free from

surface markings.

Pallia] line impressed, continuous, situated about one-half the distance

between the apex of the beak and the pallia] margin of the shell. Muscular

impression elliptical, within the concavity of the valves adjacent to the

sulcus of the posterior ear. Hinge-ligamenl without marked characters.

Tin- Largest specimen has a height of 29 mm., length 30 mm., ami hinge-

line about 23 nun. A smaller individual is li.'! mm. in height, 23.5 mm. in

longitudinal diameter, and hinee-line measuring 19 nun.

This species resembles in some respects .1. ignotus, and i> distinguished by

its transverse form, greater obliquity, Larger anterior ear in the left valve,
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rectangular beak, and more regularly alternating rays. Both of these forms

are remarkable for the very slight convexity of the left valve.

Formation and localities. In calcareous sandstone of the Upper Chemung

group, Randolph and Salamanca, Cattaraugus county, N. Y.

LYRIOPECTEN, Hall.

Lyriopecten parallelodontus.

PLATE IV, FIUS. 1. a.

Lyrurpectm parattelodontus, Hall. Ms. for Pal. N. V., vol. v. 1S77.
" " "

Catalogue Amer. Palaeozoic Fossils, S. A. Mili.uk. Cincinnati, 1^77.
" " " Pal. N. V., vol. v. pt. 1. Plates ami Explanations: PI. 4. figs. 1,2.

Jan., 1SS3.

Shell of medium size, sub-orbicular, not oblique ; height somewhat less than

the longitudinal diameter; margins regularly rounded.

Right valve moderately convex. Left valve unknown.

Hinge-line straight; anterior portion not preserved in the specimen ; from

the beak to the extremity of the posterior ear its length is one-half the

longitudinal diameter of the shell.

Beak obtuse, rounded, slightly oblique, anterior to the centre of the valve ;

umbonal region ample.

Posterior car large, broad-triangular, Hat ; margin straight or slightly

concave; extremity rectangular. Anterior ear not preserved.

Test thin, marked by about 90 regular, alternating, rounded radii, with

concave interspaces, and crossed by line, elevated, sharp, cancellating stria';

these are crowded over the posterior ear, and the rays are there more

numerous and less regularly alternating.

The mould of the interior preserves, around the margin, traces of the

stronger rays, and shows a moderately impressed pallia] line, with apparently

an ovate, muscular impression nearthe umbonal region. Cartilage-pit small,

deeply indented. Liganiental area narrow, marked by two or three slender,

parallel grooves, extending to the posterior extremity; and one or two
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shorter, accessor) grooves extending for a short distance from the cartilage-

pit, and parallel to the Longer folds.

The specimen consists of the exterior and interior impression of a right

valve; it is :1S nun. in height, 43 nun. in length, and the incomplete binee-

line measures I'd nun. from the beak to the end of the posterior ear.

This species differs from L. orbiculalus in its comparatively greater length,

the convexity of the right valve, and the regular alternation of the rays. It is

remarkable as the only pectenoid form yet observed in the Schoharie grit,

while similar forms are numerous in the Upper llelderberg limestone

Formation and locality. In the Schoharie grit, Albany county, X. V.

Ltwopbcten Dabdanus.

PLATE I. FIG. 5.

Lyriopecten Dardamut, Ball. Pal. N. Y., vol. v, pt. 1. Plates and Explanations : 1*1 I, 6g. 5. Jan., 1883.

SHELL of medium size, orbicular, transverse axis not oblique; height a little less

than tin' length : margin regularly rounded.

Left valve moderately convex. Right valve unknown.

Binge-line straight, length nearly equal to the transverse diameter of the

valve, extending as far as the posterior margin.

Beak obtuse, rounded, straight, anterior to the middle of the hinge-line

and to tin- centre of the longitudinal diameter.

Anterior ear small, narrow-triangular, flat, separated from the umbo by a

broad, undefined sulcus; margin slightly convex above the sinus; extremity

rectangular rounded. Posterior ear large, broad-triangular, flat ; margin

straight or slightly concave, rectangular to the hinge-line; extremity mucro-

nate.

Test marked by about forty strong rounded continuous rays with wider

concave or flat interspaces, and sometimes a smaller intermediate ray; crossed

by sharp, elevated concentric stria'. The rays are tine and little elevated on

the ears, while the concentric stria- are conspicuous.

6
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Interior characters not observed, except an indication of a well-defined

ligamentaJ area.

The specimen is 45 mm. in height, 48 mm. in length, and the hinge-line

43 mm.

This species resembles L. paralklodontus, but diflers in the comparatively

larger and more extended posterior ear and fewer and stronger rays, without

regular alternation of size. L. orbiculatus is more elongate, with more numerous

radii and less defined anterior ear.

The figure is from a gutta percha cast of a mould of the exterior of the shell.

Formation and locality. In the limestone of the Upper Helderberg group,

Le Roy, Genesee county, N. Y.

Lyriopecten orbiculatus.

PLATE IV, FIGS. 3-s ; AMD PLATE I.XXXII, FIG. 3.

Avicula orbiculata, Hall. Geolog. Surv. N. Y. : Rep. Fourth Dist., p. 202. 1843.

Lyriopecten orbiculatus, Hall. MS., vol. v, pt. 1. 1S77.
" " "

Catalogue Amor. Palaeozoic Fossils, S. A. Muxes. 1S77.

Pal. N. Y., vol. v, pt. 1: Plates and Explanations: PI. 4. figs. 3-8.

Jan.. 1SS3.

Not Aviculopecti n orbicularis, McCoy. Carb. Foss. of Ireland. 1N44.

orbiculatus,
" " " " "

Shell large, orbiculate, becoming wider and oblique with age ; length and

height equal in small and medium individuals
;
in large specimens the height

is sometimes one-ninth greater than the longitudinal diameter ; basal and

lateral margins full and regularly rounded.

Left valve moderately convex ; umbonal region ample. Right valve con-

cave, flat or slightly convex over the umbonal region.

Hinge-line straight, central ; length in young shells equal to four-fifths or

five-sixths of the longitudinal diameter ; and in large specimens the length

is sometimes not more than one-half the length of the valve.

Beak obtuse, slightly oblique to the hinge, not rising above it, situated

anterior to the middle of the binge-line, and to the centre of the valve.

Anterior ear of left valve, in small shells, comparatively large, triangular,
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limits not strongly <U-Iim-<1 ; margin straight or slightly concave; extremity

acute-angular; in older shells comparatively narrow, with an obtuse-angular

extremity. Anterior ear <>!' the right valve defined by a sulcus, extending

to the extremity of the beak: margin convex; extremity rounded. Byssal

sinus scarcely indicated on the left valve, forming a deep, angular notch in

the right valve. Posterior ear large, broad-triangular ; length about two-

thirds of the hinge-line; margin concave; extremity acute or right-angled

in small specimens, obtuse in larger individuals; limits not defined.

Test thin, thickness nearly .3 mm., ornamented by about 80 rounded

radii, with broader concave interspaces, crossed by regular, sharp, elevated.

continuous, concentric, foliate expansions of the test, reaching an elevation

of about .6 mm. above the general surface. Usually the tesl shows onlj the

strong rays, with occasionally a reticulation (plate 4, fig. 8), where the con-

centric folds are only partially preserved. The figure cited represents also

the internal mould where the test has been wholly removed.

Ligamenta! area, in young shells, represented by a slight inflection of the

margin of the hinge with a very small longitudinal groove. In more mature

specimens this area is wider, the number and strength of the grooves

increasing, until they occupy a continuous space between the extremities of

the hinge-line, slightly bending outwards at the beak : the inner ridges and

grooves do not extend the whole length of the area. Cartilage-pit and

muscular impressions not observed.

The original specimen of this species is 38 nun. high, .'!'.> mm. long, hinge-

line about 30 mm. Another more nearly entire specimen is 35 mm. high,

37 mm. long, hinge-line 30 mm. The largest specimen observed shows a

height of 78 mm., with length nearly equal, and hinge-line 42 mm. In tins

specimen the longest diameter is 85 mm., measured from a point on the

upper anterior margin to the lower posterior margin.

This species is distinguished by its form and surface marking.-. The

characters of surface distinguish it from L. Priamus and L. macrodo/ih/s. though

in form it bears some resemblance to the former; and in the ligamental grooves

it is similar to the latter.
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Pterinopecten suborbicalaris, in some of the younger specimens, resembles this

species in general aspect ; hut none of that species have shown a broad,

ligamental area, and the ears continue to increase with the growth of the shell.

Formation and localities. In shales of the Hamilton group at Monteith's

Point, Canandaigua lake, Ontario county; Moscow, Geneseo and York, Liv-

ingston county; and in the shale and Encrinal limestone, along Lake Erie

shore, Eighteen-Mile creek, Erie county, N. Y.

Lyriopecten interradiatus.

I'LATE II, FIGS. 1-4
;
AND l'LATE I.XXXII, FIG. 5.

Lyriopecten interradiatus, Hall. Pal. N. Y., vol. v, jit. 1. Plates and Explanations: PI. 2, fijp^. 1-1.

Jan., 1883.

Shell large, longitudinally very broadly elliptical ; transverse axis somewhat

oblique to the hinge-line; height about one-ninth less than the length;

margins lull and regularly rounded.

Valves about equal in dimensions. Left valve depressed, moderately

convex. Right valve flat, or slightly concave below, becoming convex

towards the beak.

Hinge-line straight, central to the body of the shell; length less than two-

thirds the longitudinal diameter of the shell.

Beak of left valve obtuse, not prominent, directed forward, situated about

one-third the length of the hinge-line from the extremity of the anterior ear.

In the right valve the umbo is often flat, and the angle subtended by its

sides is acute, caused by the deep byssal sinus.

Posterior ears narrow-triangular, distinguished from the gradually sloping-

sides of the umbo by their flatness and finer markings ; margins concave;

extremities mucronate. Anterior ear of the left valve smaller, triangular;

margins concave; extremity rectangular. Anterior ear of the right valve

convex, triangular, truncated at the extremity; separated from the umbo by

a deej) angular sulcus, and a broad longitudinal semi-elliptical byssal sinus,

which forms an indentation in the lateral outline of the body of the shell.

Test of the left valve marked by about 40 strong rounded rays with
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smaller intermediate implanted rays, crossed by fine, regular, elevated Bharp

lines of growth, which ;it intervals are raised into lamella?, and appear in tin-

cast as strong transverse ridges crossing the radii. The furrows between the

radii are narrower than the rays. The regular alternate I' the radiating

lines where seen is a very conspicuous feature. The righl valve is marked

by more numerous and subdued rays, and their alternation is somewhat

obscure. The ears show line radiating lines and stronger and more crowded

concentric striae.

The differences between the righl and left valves, arc the convexity, the

surface markings, and the deep byssal -inns of the righl valve.

The characters of the interior are not known.

A medium-sized individual has a height of 17 nun., longitudinal diameter

•>4 nun., binge-line 32 nun. A. smaller specimen measures in height •'!•"> nun..

length -'IS nun., hinge-line -4 mm.

The largest specimen (imperfect) shows a heighl of 74 nun., and a length

of SS mm.

In outline and general aspect this species closely resembles L. macrodontus

(plate S, figs. '.•, Hi), hut differs in the obliquity of the beak, wider anterior

ears, and more elevated and numerous rays. It differs from L. magnijicus in

its outline, larger anterior ears, longer binge-line, and liner radii of the ears.

The anterior cars of this species, and also of L. solox and L. polydorus, arc

smaller than in the species referred to A.VICULOPECTEN.

The specimens mostly preserve both valves iii connection. A large specimen

(plate 82, fig. 5), occurring in the barder argillaceous sandstone, attains nearly

the dimensions ofZ». cymbalon (plate 24, fig. 8), but differs conspicuously in the

more numerous, Btrong radii, their gentle curvature toward the anterior side,

ami the smaller area of surface upon the anterior Bide of the vertical axis of

the valve.

Formation and localit
ij.

In the shales of the Hamilton group, Fultonham,

Schoharie count \ . X. Y.
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Lyriopecten macrodontus.

PLATE IV, ETC. 9; and PLATE VIII, BIGS. », 10.

Lyriopecten macrortontvs, Ham.. Cat. Palaeozoic Fossils. S. A. Mii.i.kk. Cincinnati. 1877.

Pal. N. Y., vol. v. pt. 1. Plates and Explanations: PI. 4. i\g. !l
; pi. 8,

figs. 9, 10. Jan., 1883.

Shell large, sub-circular ; in some large specimens becoming transversely broad-

ovate, from the posterior extension of the valve
; height from one-sixth to

one-eighth less than the length ; margins regularly rounded, more convex at

the posterior lateral margin, and extending in nearly a straight line to the

beak.

Left valve depressed, moderately convex. Right valve unknown.

Hinge-line straight, nearly central, varying in length with the age of the shell.

Beak obtuse, rounded, directed slightly toward the anterior, not rising

above the hinge.

Anterior ear small, about one-third the length of the posterior, triangular,

not well-defined ; margin straight or slightly concave
; extremity obtuse.

Posterior ear large, triangular, defined by the absence of the strong radii,

ami by a shallow, undefined depression reaching to the beak
; margin deeply

sinuate ; extremity acuminate.

Surface marked by from 30 to 40 broad, rounded radii, with usually

smaller intermediate rays, crossed by fine stria? of growth. Some fragments

of shell, adhering to the internal mould, have a thickness of one millimeter.

Muscular impression large, sub-circular, concentrically striated, situated

posterior to, and below the umbonal region. Cartilage-pit very small, trian-

gular beneath the apex of the beak, not extending to the hinge margin.

Ligamental area usually marked by live strong, elevated ridges, which curve

outward at the beak, diverging from, and partially enclosing, the cartilage-

pit,
and continuing toward the extremities of the ears; the innermost ridges

disappear before reaching the extremity of the area.

The largest specimen is 85 mm. high, 98 mm. long, and the binge-line

50 mm. Another specimen, somewhat different in proportions, is 68 mm. in

height. 7-") mm. long, with hinge-line of 40 mm.
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.Compared with /.. magmjicus, this species has greater convexity, less elevated

radii, and, in general, a comparatively greater longitudinal diameter. It differs

from L. cymbalon and L. tricostatus in Burface ornamentation.

This species, described from only the left valve, is nevertheless so distinctly

unlike any others here described that it is readily recognized.

Formation and localities. In the coarse beds of the Hamilton group, at Ham-

ilton, Madison county; and Worcester, Otsego county, N. Y.

Ltbiopecten cymb llon.

PLATE \\l\
.
lit . 8.

hyriupeeten tymbalon, Hall. Pal. N. v.. vol. v, pt. ">. Plates and Explanations: PI. 34, fig. 8. Jan., 1888.

Shell large, sub-orbicular, nol oblique; height a little less than the Longitudinal

diameter; pallial margin regularly rounded, upper anterior margin more

inflated than the posterior, which is truncated toward the beak.

Left valve regularly convex; the basal margin slightly inflected, giving

the valve an undue convexity. Right valve not known.

Hinge-line straight, length a little greater than one-half the Longitudinal

diameter of the shell, and extending about one-third of its length farther to

the posterior than to the anterior margin.

Beak obtuse, rounded, straight, central : umhonal region defined by its

abrupt antero- and post-cardinal margins, and by its convexity.

Anterior ear very small, narrow-triangular; margin concave; extremity

obtuse-angular; byssal notch broad and shallow, not conspicuous. Posterior

ear large, triangular, marked bj a deep sinus; margin convex: extremity

angular; length twice as great as the anterior ear.

Test marked by about twelve very strong, continuous, broad, rounded

rays, with from one to six smaller ones of variable strength in each of the

flat interspaces; crossed by line, sharp, regular, concentric striae n\' growth,.

which are elevated into lamellar ridges at irregular intervals. The ears and

a broad adjacent space on the body of the valve are destitute a\' rays, but

show strong Striae and undulations of growth. The direction and character
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of the rays (in the specimen figured) have been affected, apparently, hj some

injury received during the life of the animal, which has also produced a

strong varix of growth.

Lisamental area 1.5 mm. wide at the beak, whence it diminishes towards

the extremities of the hinge-line, marked by several flat, longitudinal stria'.

Cartilage-pit broad-triangular, situated under the apex.

The specimen described is 75 mm. in height, 88 mm. in longitudinal

diameter, and hinge-line 40 mm. The distance between the centres of two

of the large rays at the basal margin is about 17 mm.

The surface markings resemble L. tricostatus, but they are stronger, more

rugose, and the rays less numerous; also the shell is not oblique, and the beak

is more obtuse and rounded. It differs from L. macrodontus and L. magnificus

in its greater convexity, deeper byssal sinus, larger posterior ear, and by its

surface characters. This remarkably large and fine species shows conspicu-

ously the diminished anterior ear, a feature also seen in L. tricostahis, which is

the reverse of many species of recent Pectenidse, where the anterior ears are

developed beyond the posterior; as in Janira longicauda (d'Orbigny), and Pecten

Tranquebaric.us (Gmeijn).

This species, although seen in only one valve, is characterized by its peculiar

surface markings and outline.

Formation and locality. Hamilton group, from a bowlder found near Elmira,

N. Y.

Lyriopecten tricostatus.

PLATE IV, FIG. 11 ; PLATE VII, FIG. 26; AND PLATE X, FIGS. 6-12.

. I r;<-„Ui trkoxtata, Vandxbm. Geolog. Surv. N. Y. : Report of Thjrd I>ist.. p. 179, tig. 1. 1S43.

Lyriopecten tricostatus (Yantxkm), Hall. Pal. N. Y., vol. v. pt. 1. Plates and Explanations: PI. 4. tig. 11 ;

pi. 7, tig. 26 ; pi. 10. tigs, t; 12. Jan., 1883.

Shell large, transversely and more or less obliquely broad-ovate; height

usually less than the length, the proportions varying with the age of the

shell; young specimens are longitudinally elliptical ; mature specimens are

more oblique; while some abnormal forms show a difference in the direction
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of the transverse diameter of nearly 45°; margins full, rounded anteriorly,
extended on the postero-basal side, and thence following a nearly Btraighl

line to the beak.

Valves similar in general outline. Etighl valve flat or Blightly concave.

Left valve moderately convex.

Hinge-line straight, central, varying from more than one-half the Longi-

tudinal diameter in young specimens, to less than one-half in mature

examples.

Beak pointed, depressed, directed forward, situated anterior to the middle

of the hinge-line, and not extending as far as the margin nf the hinge.

Umbonal angle 90 .

Anterior ear small, triangular, usually less than half the length of the

posterior one; margin rounded; extremity obtuse; byssal sinus broad,

rounded, indenting the body of the shell, and shortening the anterior ear.

In the right valve the notch is deeper and more angular. Posterior ear

large, flat, triangular, marked by a distinct Binus which increases with the

age of the shell; margin above the sinus straight, convex or concave;

extremity angular. In young specimens the ears are suh-e.pial, undefined,

and without sinus. In older shells the anterior ear becomes diminished, or

appears comparatively smaller: while the posterior ear is increased in size.

Surface ornamented by from 20 to 25 strong, rounded, continuous rays,

with broad, flat interspaces which show from three to ten smaller radii; and

in well-preserved specimens the entire surface of the shell is marked ly fine,

regular, sharp, elevated, continuous, concentric lines of growth. In the right

valve the liner radiating lines are conspicuous, while the others are obscure

and more numerous. The ears do not show the Btronger rays, bui usually

preserve the liner radiating and concentric lines, and are marked by regular,

concentric undulations, which are nol seen on the body of the valves. The

thickness of the tot is nut known.

The hinge-ligament, in mature specimens, lias a width of aboul - nun.,

and is marked with from four to -even longitudinal, raised lines, or liga-

7
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mental grooves, diverging from the cartilage-pit, and continuing parallel to

the hinge-line ; cartilage-pit small, triangular, placed beneath the beak.

The largest specimen yet seen, of the left valve, is 80 mm. in height, 88 mm.
in length, and the hinge-line 35 mm.

;
the distance between the strong ravs

at the basal margin is 11 mm. A specimen of medium size is 02 mm. in

height, 72 mm. in length, hinge-line 39 mm. A young individual i> 23

mm. in height, 29 mm. in length, and hinge-line 18 nun.

This species somewhat resembles in outline L. macrodontus, but differs in the

surface markings, and the finer parallel teeth of the ligamental area. It differs

from L. magnificus, L. interradiatus, and L. cymbalon in outline ; the surface of

the latter species is similar, but more rugose. From L. Priamus it differs in

form and surface markings.

In comparing many specimens a great diversity in form and ornamentation

will be observed.

Formation and localities. In the lower and middle Chemung beds at Barker,

Broome county; Big Flats, Chemung Narrows, and Elniira, Chemung county;

and Franklin, Delaware county, N. Y.

LVRIOPECTEN POLYDORUS.

PLATE VII, FIG iV

Li/ruipecten Polydorux, Hall. Pal. X. V.. vol. v. pt. 1 Plates and Explanations : PI. 7. ti;_'. :>">. Jan.. 1883.

Shell of medium size; transversely very broad-obovate
; height nearly equal-

ling the longitudinal diameter ; pallia! margins full, regularly rounded on

the posterior side; and the anterior side of the left valve passing in nearly

a straight line to the beak.

Left valve depressed, nearly Hat. Right valve unknown.

Hinge-line straight, length equal to two-thirds the length of the shell,

extending posteriorly nearly as far as the posterior margin of the shell.

Beak pointed, directed forward, central to the body of the shell, and

forward of the middle of the binge-line, rising a little above it. Umbonal

angle more than 90°.
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Posterior car narrow-triangular, one-third longer than the anterior,

the limits not well-defined, and it appears as an expansion or extension of

the posterior side of the umbo; margin concave; extremity mucronate.

Anterior car short-triangular ; margin com >'\
; extremity rounded, separated

from the umbo by a deep, rounded sulcus, which corresponds to the byssal

sinus.

Test ornamented by about 25 irregular, Strong, rounded rays, with wider

interspaces, marked by two or three smaller lines in each one, and crossed

ly line striae of growth. The surface markings extend over the ears.

Interior not observed.

The valve described is 28 mm. high, and oi' about the same length, and

the hinge-line 18 mm. The length of the posterior ear is 11 mm., and of

the anterior ear 7 mm.

This species bears some resemblance to L. solox, but differs in the flatness of

the valve and less gibbous umbo. In surface character it is similar to L.

tricostatus, but has fewer intermediate striae between the stronger rays, which

in that species are more simple and rounded : while in other characteristics

they are very unlike.

Formation and locality. In argillo-arenaceous slates of the Chemung group

near Cassadaga, Chautauqua county, N. Y.

LYRIOPEf'TEN M.UiNIFh'US.

PI \ I i: \ III Hi. v.

maffHiftctu, Hall. Pal. N. V„ vol. v, pt, 1. Plates and Explanations: PI. 8, fig. 8. Jan., 1888.

SHELL very large, nearly circular; height a little less than the longitudinal

diameter: basal and lateral margins regularly rounded.

Left valve nearly llat ; the greatesl convexity is in the centre of the umbo-

nal region. Right valve unknown.

Hinge-line short, straight, length less than one-half the transverse diameter
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of the valve, extending farther toward the posterior than toward the

anterior margin.

Beak obtuse, rounded, central to the body of the shell, depressed, not

rising above the hinge-line, nor extending to the hinge-margin; umbonal

region moderately convex, not defined laterally.

Anterior ear small, narrow-triangular, not well-defined ; extremity very

obtuse, rounded; margin slightly concave without a decided byssal sinus.

Posterior ear triangular, more than twice the length of the anterior, and defined

from the umhonal slope by the absence of the strong radii; extremity acute-

angular ; margin marked by a broad, rounded sinus.

Test marked by about 40 strong, elevated rays, which are somewhat

flattened along their summits; usually alternating with one or two sharp or

rounded rays, crossed by very fine, sharp, concentric stria?. The radii

gradually diminish in strength towards the ears, where they are represented

by elevated, narrow lines.

Ligamental area marked by several longitudinal stria?. Other interior

characters not known.

The height of the specimen is 11" mm., length 104 mm., binge-line 44 mm.

Three of the stronger lays occupy a space of 12 mm. at the basal margin.

The specimen described is the impression of the exterior of a left valve ; it is

quite characteristic and very distinct from other known species in its form and

surface markings.

In ornamentation and general outline there is some resemblance 'between this

shell and L. macrodontus, but it is less convex, the rays are more elevated, and

more sharply defined. The geological horizons of the two species are also

widely separated.

Formation and locality. In coarse, arenaceous slates of the Upper Chemung

group, at Montrose, Susquehanna county. Penn.
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LiTRIOPEI I'I.n LNOM1 BFOBHI8.

I'l.ATK H. Hi, M.I'I.ITI \ I I . im, I'HII I \\\l|. Mi.. i.

Lyriopecten anomUtfonnig, Hall. MS8. Cur vol. v. pt. I. i
s 77.

Catalogue amer, PaUeozoic Fossils, 8. a. Mn.in 1877.

Pal. N. Y.. vol. \. pt. l. Plates and Explanations: PI. •). fig. 10; pL 10,

Bg. 5. Jan., 1888.

Shell larger than medium size, obliquely elliptical or obovate
; heighl nearh

equal to the length ;
the transverse axis makes an angle <>f about 15 with

the hinge-line; margins regularly rounded anteriorly anil along the base,

becoming obscurely truncated on the upper postero-lateral portion of the

shell.

I.i It valve slightly convex. Right valve nearly flat.

Hinge-line straight, anterior; length equal to one-half the transverse

diameter of the shell.

Beak of left valve obtuse, rounded, oblique, not well-defined, situated

anterior to the middle of the hinge, and extending to the hinge-margin, but

not rising above it. Beak of right valve scarcely defined.

Anterior ear small, obscure, only indicated by the short portion of the

ligamental area anterior to the beak. Posterior ear undefined, triangular;

margin straight; extremity obtuse. Byssal sinus in the left valve a small

notch : in the ri^ht valve a very deep, elliptical sinus.

Teat thin, marked on the left valve by numerous fine, thread-like radii,

of which every fourth to eighth one is much stronger than the intermediate

lines, crossed by fine stria? of growth ;
the larger rays are aboul 20 in

number. <>n the right valve the radii are represented l>\ obscure, undu-

lating, unequal stria?. The ears show the same surface markings.

Cartilage-pit small. Ligamental area thickened, with about eight flat,

longitudinal lines extending to the extremities of the hin§

A left valve measure-- 62 mm. from the anterior ear to the postero-basal

margin; from the extremity of the beak the height i- 55 mm., ami the

length, parallel to the hinge, is aboul •">! mm.; hinge-line 27 mm.
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The righl valve is imperfect, but appears to have been more circular in

outline than the left.

This species is characterized l>\ its form, surface ornamentation, and marked

resemblance between its righl valve and the lower valves of some species of

the recent genus Anomia, in the flatness of the valve and deep byssal sinus.

Formation and locality. In the slates of the Chemung group, at Chemung

Narrows, Chemung county, N. Y.

Lyriopecten Priamus.

PLATE X, FIGS 1, i.

Lyriopecten Priamus, Hall. Pal. N. V.. vol. v, pt. 1. Plates and Explanations: PI. 10, tigs. 1,2. Jan., 1883.

Shell large, transversely broadly elliptical or ovate, wider below ; transverse

axis normal or very slightly oblique to the hinge-line; height less than one-

tenth greater than the longitudinal diameter; margins regularly rounded.

Left valve moderately and symmetrically convex. Right valve unknown.

Hinge-line straight, suit-central
; length about one-half the longitudinal

diameter of the shell.

Beak obtuse, rounded, oblique, anterior to the transverse axis, not rising

above nor extending as far as the hinge-margin.

Anterior ear small and undefined. Posterior ear broad-triangular, flat
;

margin concave; extremity angular. Byssal sinus not defined.

Test marked by about 41) strong, rounded, irregular radii with narrow

interspaces, crossed by fine stria? of growth. The rays are often composed

of fascicles of thread-like striae, and bifurcate at some point of their length.

On the posterior ear the rays are subdued and finer.

Ligamental area 2.5 mm. wide in mature specimens, and marked by
numerous sharp, elevated, parallel, longitudinal striae extending to the

extremities of the hinge-line. Cartilage-pit triangular, narrow, situated at

the apes of the beak, and extending to the margin of the hinge.

One large specimen, which is a cast of the interior, measures ~2 mm. in

height, 70 mm. in length ; hinge-line 32 mm. A smaller specimen, showing
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the exterior, is 63 mm. in height, 57 mm. in longitudinal diameter, and

hinge-line about 31 mm.

In general appearance of surface this shell is similar to L. macrodontus, but

the details are quite different.

This species, though characterized from the left valve only, is distinctly

different from the others in form and surface ornamentation.

Formation and locality. Associated with numerous segments of crinoidal

columns, and rarely with any other fossils, in the upper part of the Chemung

group, at Franklin, Delaware county, N. Y.

Lyriopecten fasciatus.

plate ix, figs. 10, 11.

Pernopecten faseiculabas, Hall. MS., vol. v. pt. 1. 1ST".

" " "
Catalogue Amer. Palaeozoic Fossils, Miller, i>. 200. 1*77.

Not Atneuliypecten fasdculatus, Hall.

Lyriopecten fasniatus, Hall. Pal. N. Y., vol. v. pt. 1. Plates ami Explanations: PI. '.', figs. 10, 11.

Jan., 1SS3.

Shell of medium size, very broadly ovate, erect; length a little less than the

width ; margins regularly rounded.

Right valve convex, the greatest convexity one-third the width of the

valve from the beak. Left valve unknown.

Hinge-line short, straight.

Beak acute, erect, prominent ; umbonal region distinctly defined, sub-

tending a right angle.

Anterior ear small, scarcely defined, about half the length of the posterior

one. Posterior ear triangular, defined by a well-marked sulcus
; margin

nearly straight ; extremity obtuse. Byssal sinus shallow.

Surface ornamented by strong, low, broad, rounded radii, which increase

by interstitial addition; and numerous sharp, elevated, radiating stria' mark

the surfaces of the rays, giving them a distinctly fasciculated aspect. These

also mark the interspaces, which are narrower than the large rays. Sharp.

regular, concentric striae cancellate the radii. The ears are marked only by

the concentric striae, which are less prominent than on the body of the valve.
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Internal characters not known.

The specimen described, is a right valve, having a length of o4 mm.,

heighl 36 mm., and hinge-line about 1<> nun.

In outline and surface characters this species resembles L. Priamus, but the

valve is more convex than the specimen referred to the right valve of that

Bpecies; it is also less oblique, and the beak more elevated and erect. The

rays of />. Priamus are distinctly and frequently bifurcating, while in this

species the fasciculate appearance is due to the sharp, elevated stria1 upon the

stronger ra\ s.

Formation and locality. Chemung group, Leon, Cattaraugus county, N. Y.

Lyriopecten solox.

I'l \TK XXIV, FK. 5.

Lyriopecten solar, Hall. Pal. N. Y., vol. v. pt 1. Platos and Explanations: PI. 24. fig-.
5. Jan., 1SS3.

Shell ut' medium size, nearly circular; transverse axis not inclined to the hinge-

line ; margin regularly rounded, and sloping somewhat abruptly into the

byssaJ sinus.

Right valve moderately convex. Left valve unknown.

Hinge-line straight, length about one-half the diameter of the shell,

extending farther on the anterior side.

Beak obtuse, rounded, central, not rising above the hinge-line, directed

Blightly forward; umbo ample.

Posterior car triangular, defined by its flattened surface, and the rapid

umbonal slope; margin concave; extremity rectangular. Anterior ear

imperfect, bul showing a very deep and narrow hyssal sinus.

Test marked by numerous line, angular rays, which are arranged in about

Hi regular, rounded plications, composed of fascicles of finer rays, with

defined interspaces. Finer obscure rays mark the umbo, and the posterior

ear shows three or four rounded undulations with lines of growth.
-

Interior not known, except the ligamental area, which is narrow, and

makes an inflection of the hinge-margin of the ears.
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The dimensions of the right valve described are as follows : height 13 mm.,

longitudinal diameter 42 mm., and hinge-line apparently about 25 mm.

This species differs from L. Pohjdorus by its circular outline convexity, obtuse

beak, ample umbo and surface characters. It differs from L. magnificus and

L. macrodontus in the greater convexity of the valve and fullness of the umbo,
as well as in the character of the rays. It is also much smaller than those

sjjecies.

Formation and locality. In a tine semi-calcareous, argillaceous sandstone

(lying above the conglomerate ?) of the Upper Chemung group, near Panama,

Chautauqua county, N. Y.

PTERINOPECTEN, Hall.

Pterixopecten multiradiatus.

PLATE I. FIUS. B, 7.

Pterinopecten multiradiatus, Hall. Pal. N. Y.. vol. v. ]it. 1. Plates ami Explanations: PI. 1. figs. 6, 7.

Jan., 1SS3.

Shell large, rhomboidal, body of the valve longitudinally obovate ; Length and

height nearly as five to four; anterior and basal margins regularly curved,

the postero-basal margin produced and the body of the shell extending

thence in a direct line to the beak.

Left valve moderately and regularly convex. Right valve unknown.

Hinge-line straight, anterior, less than the length of the shell.

Beak obtuse, rounded, directed forward, slightly rising above the hinge.

Umbonal region ample, subtending an angle of about 105°.

Ears triangular, flat, moderately well-defined ; margins slightly concave;

extremities rectangular. Posterior ear about twice the size of the anterior,

limited by a stronger ray and the abrupt post-cardinal slope of the valve.

The anterior ear is limited by a distinct but undefined sulcus. Byssal sinus

scarcely marked.

8
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Surface ornamented by numerous strong, distant, elevated, rounded rays,

with interspaces marked by a strong ray in the centre, and several finer

ones on each side, producing two series of alternations. Concentric striae

obscure. The arrangement of the rays gives the surface a fasciculate aspect,

especially marked in the impression of the exterior. The rays on the pos-

terior ear are sharp and simple, while on the anterior ear they are similar to

those on the body of the shell.

Interior not observed.

The specimen has a length of 48 mm., height 35 mm., hinge-line about

36 mm.

This species is distinguished from P. suborbicularis by its greater length and

doubly alternating radii. Though somewhat similar in form to P. crenicostatus,

the surface characters are very different.

Formation and locality. In Corniferous limestone at Stafford, Genesee county,

N. Y.

Pterinopecten reflexus, n. sp.

PLATE LXXXII, FIG. 8.

Shell of medium size, rhomboidal, moderately oblique ; length one-sixth

greater than the height ;
outline regularly curved to the postero-basal mar-

gin, thence extending posteriorly.

Left valve depressed-convex ; margin reflexed. Right valve unknown.

Hinge-line straight, extended posteriorly, exceeding the greatest length of

the shell.

Beak obtuse, low, rounded, directed forward. Umbonal region convex,

subtending an obtuse angle.

Posterior ear large, flat, triangular, scarcely defined from the umbo
;
mar-

gin slightly convex
; extremity obtuse. Anterior ear small, triangular, con-

vex, limited by an undefined sulcus and a shallow byssal sinus; margin

nearly straight; extremity obtuse.

Test marked by fine, rounded stria?, alternating with finer lines
;
inter-

mediate spaces flat. The same surface marking continues in a subdued
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degree upon the posterior ear, and somewhat more strongly on the anterior

slope and anterior ear.

Internal characters unknown.

The specimen figured has a length, across the middle, of 18 mm., height
15 mm., hinge-line 22.5 mm.

In form, this species resembles P. Hermes, but is distinct in its smaller and

less defined anterior ear, less strong radii, and more depressed beak. It is

much flatter and of different proportions from P. exfoliatus.

Formation and
locality. In the Corniferous limestone at the Falls of the Ohio,

near Louisville, Ky.

Pterinopecten insons.

PLATE I, FIG. 4.

Pterinopecten insons, Hall. Pal. N. V.. vol. v. pt. 1. Plates and Explanations: PI. 1, tig. 4. Jan., 1883.

Shell small, rhomboidal, slightly oblique ; length somewhat greater than the

height; basal margin regularly rounded; the anterior and posterior sides

become nearly vertical as they approach the ears.

Left valve convex, the greatest convexity near the beak. Right valve

unknown.

Hinge-line straight, length one-fourth greater than the length of the shell,

extended posteriorly.

Beak acute, prominent, anterior to the middle of the hinge, directed for-

ward. Umbonal region prominent, subtending a right angle.

Ears triangular ; margins straight ; extremities acute. Posterior ear large,

undefined. Anterior ear small, convex, with an undefined fold below the

cardinal margin, limited by a distinct rounded sulcus. Byssal sinus slightly

marked.

Test (in a partially exfoliated specimen) marked by regular, sharp, not

numerous rays, with broad, flat interspaces, which, in a perfect condition,

have probably been marked by fine striae. The rays are obsolete over the

posterior slope of the valve and the umbo, and also not preserved on either

of the ears.
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Interior not observed. LigamentaJ area narrow, appearing as a simple fold

of the hinge-margin.

The specimen lias a length of 13 mm., height 11 mm., hinge-line 16.5 mm.

In some of the modes of occurrence, this species resembles P. exfoliatus, but

< 1 i tiers in its proportionally longer hinge-line, more extended posterior ear,

comparatively larger anterior ear, and the greatest convexity is nearer the beak.

Formation and locality. Upper Helderberg limestone, Western New York.

The particular locality unknown.

Pterinopecten nodosus, n. sp.

PLATE LXXXII, FIG. 13.

Shell small, sub-rhomboidal, slightly oblique ;
form not fully known.

Left valve very convex.

Beak prominent, nearly erect. Umbonal region very prominent, the limits

distinct on the anterior and obscure on the posterior side
; subtending an

acute angle.

Posterior ear large, triangular ; margin very slightly concave
; extremity

angular. Anterior ear not preserved in the specimen.

Test thin, marked (in a partially exfoliated specimen) by strong, rounded

rays with intermediate finer ones, and fine, concentric, undulating, elevated

striae, with numerous concentric undulations, which increase in frequency

from the beak to the margin, and on crossing the larger rays, are elevated

into strong nodes. On the posterior ear the rays are fine, equal and con-

tinuous.

Interior characters unknown.

This species is described from an imperfect specimen of the left valve
;
but

it is so remarkable in its nodose undulations that it is readily distinguished

from every other form.

Formation and locality. In the Corniferous limestone at the Falls of the

Ohio, near Louisville, Ky.
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Pterinopecten exfoliatus.

PLATE I, FIGS. 16, 17; AND PLATE LXXXIII, FIGS. B, 7.

Pterinopecten exfoliatus, Hall. Pal. N. V., vol. v, pt. 1. Plat<>s and Explanations: PI. 1, figs. 16, 17.

Jan., 18S3.

Shell of less than medium size, sub-rhomboidal
; body obliquely ovate

; length

somewhat greater than the height ; pallial margins regularly rounded from

the anterior ear to the base of the posterior slope, from whence the margin
is nearly straight or slightly concave to the extremity of the hinge.

Left valve very convex, inclined to gibbosity. Right valve moderately

convex, much smaller than the left.

Hinge-line straight, a little longer than the greatest length of the shell,

extended posteriorly.

Beak of left valve prominent, sub-acute, anterior to the middle of, and

arching over the hinge-line, directed forward. Umbo prominent, gibbous,

the greatest convexity being about the middle of the width, subtending a

right angle.

Ears triangular. Posterior ear large, undefined
; margin slightly con-

cave ; extremity somewhat acute. Anterior ear small, convex, defined by a

deep, obtuse sulcus
; margin convex ; extremity acutely rounded. Byssal sinus

distinct, somewhat deep.

Test thin ; marked in the left valve by fine, regular, radiating stria? with

fiat interspaces which show one or two finer rays ; crossed by concentric

lines of growth and stronger undulations, which in old shells become very

prominent. The rays are continued over the ears, and are somewhat sub-

dued and less distinctly alternating on the posterior ears, and obsolete over

the upper part of the umbo. The right valve is marked by obsolescent rays

and concentric undulations.

Ligamental area narrow.

Three specimens measure respectively as follows: Length 17, 20 and 22

mm., height 15, 18 and 18 mm., length of hinge-line 18, 21 and 23 mm.

In the exfoliated condition, this species resembles P. insons ; but has a com-

paratively shorter hinge-line, smaller anterior ear, deeper byssal sinus, and less
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extended posterior ear. It is more gibbous and less oblique than P. Hermes,

witli less conspicuous striae.

The specimens are usually in the condition of partially exfoliated casts, and

retain marks of only the stronger radii and concentric undulations. The

differences between the internal mould and the impression of the exterior

of the shell are represented in figs. 6, 7, of pi. lxxxiii. This species is not

uncommon in the central and western portions of the State.

Formation and localities. In a limestone bed of the Marcellus shale at Avon,

Livingston county, Stafford, Genesee county, and Vienna, Ontario county,

N. Y.

Pterinopecten dignatus.

PLATE I, FIGS 12, 14, 15.

Pterinopecten diffnatus, Hall. Pal. N. V., vol. v. pt. 1. Plates and Explanations: PI. 1, figs. 12. 14, 15.

Jan., 1883.

Shell small, sub-rhomboidal, very slightly oblique; length and height as three

to four ; pallial margins regularly rounded, somewhat more produced on the

postero-lateral portion.

Left valve moderately convex. Right valve depressed, flatter and smaller

than the left; it differs in surface markings and depth of byssal notch, and

is apparently thinner and more delicate.

Hinge-line straight, length equalling, or greater than, the greatest length

of the shell, extending anteriorly beyond the margin of the valve.

Beaks obtuse, rounded, anterior to the centre of the hinge-line, directed

slightly forward. Umbonal region ample, subtending an acute angle.

Ears triangular, flat. The posterior ear larger and less distinctly defined

than the anterior ; margin straight or slightly concave; extremity rectangular.

Anterior ear rounded ; margin convex ; extremity acute-angular. Byssal sinus

moderate in the left valve ; deep, narrow and angular in the right valve.

Test of the left valve marked by numerous strong, rounded, increasing

radii, with broader interspaces, containing one or two smaller rays which

originate about the middle of the valve; crossed by fine, sharply elevated,

concentric Btriae. The right valve is marked by fine, sub-equal, regular,
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radiating stria?, which increase by interstitial addition, and become obsolete

on the upper part of the umbo. The radii are also seen on the ears.

Internal characters not observed.

The largest specimen has a length of 19 mm., height 15 mm., hinge-line

19 mm. Another specimen measures 17 mm. in length, 14 mm. in height,

with the hinge-line 18.5 mm.

This species closely resembles P. latus, but differs in being less oblique, with

greater height, more acute beak, fewer and stronger radii, and a characteristic

concentric marking. From P. Hermes it differs in being less oblique, with the

posterior ear less extended, and with finer rays upon the ears. From P. con-

spectus it differs in its greater length, and distinctly different surface markings

of the left valve.

Formation and locality. In the Marcellus shale at Bloomfield, Ontario

county, N. Y.

Pterinopecten l^tus, n. sp.

PLATE I, FIG. 13.

Pterinopeeten lautus (in error), Hall. Pal. N. Y.. vol. v. pt. 1. Plates and Explanations: PI. 1, ti^. 13.

Jan.. 1S.S3.

Shell small, sub-rhomboidal, regularly rounded ; length one-sixth less than the

height.

Left valve depressed-convex. Right valve unknown.

Hinge-line straight, longer than the greatest length of the valve, extended

anteriorly beyond the margin of the shell.

Beak obtuse, anterior to the middle, directed forward, not prominent.

Umbonal region scarcely defined, subtending about a right angle.

Ears unequal, triangular. Posterior ear much the larger, undefined ; mar-

gin very slightly concave ; extremity rectangular. Anterior ear smaller,

not distinctly defined from the body of the shell : margin above the sinus

convex
; extremity acute. Byssal sinus moderate.

Entire surface marked by distinct, close, rounded, duplicating radii, crossed

by fine, concentric lines of growth. The surface of the umbonal region is
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wrinkled from the apex to below the middle of the valve. The surface

markings are finer and sub-equal over the posterior ear. A small space on

the umbo, as in Aviculopeden bellus, is destitute of radii.

Internal characters not known.

This species differs from P. Hermes in its less oblique form, shorter hinge-

line, less ample umbo, and in having no regular alternation in the rays, which

are closer and more rounded. It is associated with, and closely allied to, P. dig-

naius, but differs by its more obtuse beak, longer outline, and comparatively

more frequent and smaller rays, without the regular concentric striae.

Formation and locality. In the Marcellus shale at Bloomfield, Ontario

county, N. Y.

Pterinopecten Hermes.

PLATE XVII, FIGS. 13-15.

Pterinopeettn Hermes, Hall. Pal. N. Y., vol. v, pt. 1. Plates and Explanations: PI. 17. tigs. 13-15.

Jan., 1883.

Shell less than medium size, sub-rhomboidal, obliquely sub-ovate
; length and

height about as three to four
; pallial margins regularly rounded, becoming

straight on the post-cardinal slope at the junction with the ear.

Left valve moderately convex. Right valve not determined.

Beak acute, prominent, anterior to the middle of the shell directed forward.

Umbonal region ample, subtending an angle of about 80°.

Ears very unequal, triangular. Posterior ear much the larger, scarcely

defined ; margin concave
; extremity acute. Anterior ear small, slightly

convex, defined by a distinct sulcus
; margin convex

; extremity rounded.

Byssal sinus deep.

Test marked by regular, rounded striae, with wider interspaces which, on

the posterior part of the valve, show finer intermediate rays. The ears

have essentially the same surface characters as the body of the valve. The

entire surface is marked by fine concentric striae. Umbo with concentric

wrinkles. Partial casts of the interior show the same characters as the

exterior, but show no muscular or pallial markings.
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The largest .specimen lias a length of 19 mm., height 29 nun., hinge-line

29 mm.

This species is very similar in form to P. Icetus ; but the hinge-line is pro-

portionally longer and the radii stronger and more distinctly alternating. It

differs from P. dignatus in its more oblique form, proportionally greater diameter

and sharper radii. From P. conspectus it differs in being much more oblique in

outline and comparatively narrower.

Formation and locality. In shales of the Hamilton group, Ontario county, N. Y.

Pterinopecten spondylus.

ri.ATE XVII, FIG. 16.

Pterinopecten spondylus. Hall. Pal. N. Y., vol. v, pt. 1. Plates and Explanations: PI. 17, fig-. 16.

Jan., 1883.

Shell small, sub-rhomhoidal, scarcely oblique ; body of the shell ovate
; length

somewhat greater than the height ; pallia! margins regularly rounded, be-

coming straight on the posterior slope, which is continuous with the margin

of the ear.

Left valve convex. Right valve not known.

Hinge-line straight, length greater than the longitudinal diameter of the

shell, extended anteriorly.

Beak obtuse, rounded, directed forward, situated anterior to the middle

of the hinge-line. Umbonal region prominent, but not strongly defined on

the posterior slope ; subtending an acute angle.

Ears broad, triangular, flat. Posterior ear much the larger, scarcely

defined
; margin slightly concave

; extremity rectangular. Anterior ear

defined by a distinct sulcus
; margin convex ; extremity rounded. Byssal

sinus shallow.

Test marked by regular, sharp elevated rays, with broader interspaces

which are marked by -finer rays, and concentric foliate lamellae of growth,

which are bent backward in crossing the rays, forming short semi-tubular

9
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spines. The radii are less conspicuous on the ears, which also show a few

concentric undulations.

Internal characters not preserved. The ligamental area appears as a

simple fold in the hinge.

The specimen has a length of 15 mm.
; height 13.5 mm. ; hinge-line

18 mm.

This species has the general form and aspect of P. Hermes and P. Icetus, but

is proportionally wider, with different and characteristic surface markings.

Formation and locality. In soft shales of the upper part of the Hamilton

group, shore of Canandaigua lake, Ontario county, N. Y.

Pterinopecten conspectus.

PLATE XVII, FIGS. 17, 18, 20, H.

Pterinopecten conspectus, Hall. Pal. N. Y., vol. v, \<t. 1. Plates and Explanations: PI. 17, figrs. 17-21.

Jan.. 1SS3.

Shell of medium size, sub-rhomboidal ; moderately old ique in young shells,

scarcely oblique in older ones ; length and height about equal, the length

usually a little greater ; pallial margins regularly rounded, straighter poste-

riorly, and merging into the ear without definite limitation.

Left valve moderately convex. Right valve nearly flat, narrower and

oblique, with a deeper byssal sinus.

Hinge-line straight, nearly central, equalling, or a little greater than, the

length of the shell.

Beak sub-acute, anterior to the centre of the hinge-line, directed slightly

forward. Umbonal region somewhat prominent, subtending an angle of

about 75°.

Ears triangular. Posterior one much the larger, not distinctly defined on

the valve
; margin slightly concave

; extremity rectangular or somewhat

acute. Anterior ear small, distinctly defined by a rounded sulcus ; margin

convex; extremity rounded or sub-angular. Byssal sinus moderate in the
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left valve
; deep and angular in the right valve, as seen in the specimen

figured.

Test of the left valve marked hy comparatively few, strong, rounded radii,

with intermediate smaller ones, crossed by fine concentric striae of growth,

and strong undulations which interrupt the continuity. of the radii. Right
valve marked by numerous sub-equal radiating striae which are somewhat

obsolete near the beak, and the umbonal region is marked by some strong

concentric wrinkles. The ears present, in a less degree, the same ornamen-

tation as the body of the shell.

Internal characters not observed. Ligamental area simple.

A mature specimen is 27 mm. in length and height, and the hinge-line

28 mm.

This species differs from P. dignatus in being less oblique, the anterior ear

less extended, and the radii sharper and more interrupted. It differs from

P. latus and P. Hermes in the less obliquity and the stronger surface markings.

It differs from P. invalidus, which is similar in general aspect, in being wider,

and the margin of the posterior ear less concave.

Formation and localities. In the Hamilton group at Norton's Landing, Cayuga

lake, and shores of Skaneateles lake, N. Y.

Pterinopecten filitextus.

PLATE XVII, FIG. 22 ; AND PLATE LXXXII, FIGS. 9, 10.

Pterinopeeten filitextitx. Hall. Pal. N. V.. vol. v, pt. 1. Plates and Explanations: PI. 17, tijr. 22.

Jan., 1883.

Shell larger than medium size, transversely semi-elliptical, scarcely oblique ;

length somewhat greater than the height ; margins regularly rounded, less

convex on the posterior side.

Left valve moderately convex. Right valve flat or concave.

Hino-e-line straight, about as long as the length of the shell, not extended

anteriorly beyond the margin.
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Beaks obtuse, anterior to the middle of the valve, directed forward, not

well denned. Unibonal region not strongly marked.

Ears unequal. Posterior ear wide-triangular, extending as far as the mar-

gin of the shell, its limits undefined ; margin nearly straight ; extremity rec-

tangular. Anterior ear small, limited by a strong sulcus
; margin concave

;

extremity obtuse. Byssal sinus in the left valve moderate; in the right

valve well-marked.

Test of right valve thin, marked by fine filiform radii, with much wider

interspaces which are marked by finer rays ;
the same character continuing

on the posterior ear, with more equal rays. The entire surface is marked

by fine, close, concentric lines of growth, with lamellose elevations at unequal

intervals.

Hinge-ligament marked by several parallel grooves.

A right valve measures approximately 35 mm. in length, and 29 mm. in

height.

In general form this species resembles P. conspectus, but is proportionally

longer, and the surface markings are different.

Formation and localities. In the Hamilton group near Cardiff, Onondaga

county, and from a bowlder of Hamilton shale at Pine Valley, Chemung

county, N. Y.

Pterinopecten tntermedius, n. sp.

PLATE XVII, FIG. 19; AND PLATE LXXXIII, FIGS. 4, 5

Pterinopecten conspectus, in part, Hall. Pal. N. V., vol. v, pt. 1. Plates and Explanations: PI. 17, tig-. 19,

.Ian.. 1883.

Shell of medium size, sub-rhomboidal, oblique ; length one-fourth greater than

the height ; margins regularly rounded, more convex on the post-basal side.

Left valve convex, greatest convexity below the umbo. Right valve

unknown.

Hinge-line straight, somewhat anterior
; length greater than the length of

the valve.
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Beak acute, well defined, arching over the hinge, directed forward, situated

anterior to the middle of the shell and of the hinge-line.

Anterior ear small, triangular, with a longitudinal fold
;
limited by a broad

sulcus
; margin slightly convex

; extremity acute. Posterior ear large, broad-

triangular, undefined
; margin slightly concave, extending at right angles to

the hinge, to the post-basal side of the valve
; extremity angular. Byssal

sinus broad in the left valve.

Test thin, marked by fine, alternating, filiform, radiating strise, which

increase by implantation until they are very numerous at the basal margins

of some specimens, crossed by fine lines of growth with a few concentric

undulations. The ears preserve the same surface characters in a subdued

degree. Many of the specimens are exfoliated and the surface markings are

very obscure or obsolete.

The characters of the interior have not been observed.

A specimen of the left valve has a length of 14 mm., height 12 mm., hinge-

line 10 mm. A larger example has a length of 19 mm., height 16 mm., and

hinge-line 21 mm.

This species was arranged with P. conspectus. The recent study and compari-

son of a more numerous series of specimens shows several important differences,

and necessitates the removal of this form from that species.

The present species is more oblique, narrower, and the posterior ear is

comparatively longer than in authentic forms of P. conspectus.

In P. Hermes the hinge-line is more extended posteriorly, and the umbonal

angle more obtuse, while in P. regularis the hinge is shorter, the extremity of

the posterior ear rounded, and the margin continuous with the curvature of

the pallia! margin of the valve.

Formation and localities. In the shales of the Hamilton group at Ludlowville,

Tompkins county, and on the shores of Cayuga and Canandaigua lakes, N. Y.
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Pterinopecten regularis, n. sp.

PLATE LXXXIII, FIG. 1.

Shell of medium size, semi-circular, body of the valve oblique ; length nearly

one-fifth greater than the height, greatest length above the middle
; margins

very full and regularly rounded from the byssal sinus to the posterior extrem-

ity of the hinge.

Left valve moderately convex. Right valve unknown.

Hinge line straight, anterior ; length a little greater than the length of

the valve.

Beak of left valve acute, directed forward, situated anterior to the middle

of the hinge.

Anterior ear small, triangular, more than half as long as the posterior

ear, limited by a broad sulcus; margin convex; extremity rounded. Posterior

ear large and undefined from the body of the valve
; margin convex, in

regular continuation with the pallial margin ; extremity obtuse, angular.

Byssal sinus broad.

Test thin, marked with numerous fine, alternating, filiform, elevated strife

which are crossed by irregular lines of growth. The ornamentation of the

ears is somewhat more subdued than on the body of the valve.

Muscular impression small, ovate, situated below the middle of the post-

cardinal slope.

A specimen of the left valve has a length of 24 mm., height 19 mm.,

binge-line 25 mm. A larger example measures 30 mm. in length.

This species is distinguished for the regular continuous convex curvature of

the outline from the byssal sinus to the posterior extremity of the hinge. In

this respect it differs from any other form of this genus here described. The

right valve of P. filitextus has a similar outline, but the left valve has been

shown to have the margin of the posterior ear concave and the extremity

acute-angular. The specimen of the right valve of that species, figured in
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fig. 22 of pi. 17, is imperfect at the posterior extremity of the hinge, and
thus resembles the present form more than it would if properly restored.

Formation and localities. In the shales of the Hamilton group, between
Geneseo and Avon, and at Delphi, N. Y.

Pterinopecten Vertumnus.

PLATE V, FIGS. 1-8 ; and PLATE LXXXIII, FIGS.
•_>, 3.

Pterinopecten Vertumnus, Hall. Pal. N. Y., vol. v. pt. 1. Plates and Explanations: PI. 5, figs. 1-S.

Jan.. 1883.

Shell large, rhomboidal, oblique ; greatest length below the middle of the valve
;

length about one-fifth greater than the height ; margins regularly rounded,

becoming full behind and sloping rapidly to the hinge-line.

Left valve def>ressed-convex. Right valve nearly flat.

Hinge-line straight, somewhat shorter than the length of the shell.

Beaks obtuse, low, anterior to the middle of the hinge-line, directed

forward. Umbonal region moderately convex in the left valve, depressed

in the right valve, limits defined anteriorly, but not posteriorly.

Ears triangular, flat. Posterior ear much the larger, not defined from

the body of the valve
; margin gently concave

; extremity acute. Anterior

ear small, separated from the umbo by an undefined sulcus, and in the right

valve by the marked, angular byssal sinus ; margin concave
; extremity acute,

sometimes rounded.

Surface of left valve marked by irregularly alternating, strong, flexuous,

flattened radii
; interspaces flat

;
crossed by sharp, elevated, concentric stria?

which are more closely arranged towards the margin of the shell. The

same character of surface continues over the ears, and on the posterior ear

the radii are finer, nearly equal in strength, and crenulated by the concen-

tric striae. On the right valve the rays are more equal and finer than on the

opposite valve
; conspicuous on the posterior ears and subdued on the

anterior.

Three specimens have respectively the following dimensions : length

38, 40, 41 mm., height 30, 33, 29 mm., hinge-line 35, 35, 32 mm.
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This species resembles Pterinea reprobvs, i'roni the shales of the Chemung

group at Ithaca, which has straighter and more rounded radii in the left valve,

with sharper intermediate radii and more elevated, undulating, eoncentric striae.

The right valve <>f that species is more convex with stronger and often dupli-

cating radii ; while the byssal sinus is less distinctly marked. The present

species differs from Pterinopecten dispandus in its greater length, proportionally

longer hinge-line, less strongly marked right valve, and want of duplication

in the radii.

Formation and locality. This species is common in the shales of the Hamilton

group at Bear gulf, Schoharie county, N. Y.

Pterinopecten undosus.

PLATE II. FIGS. 10-19; ami PLATE LXXXII, JIG. 7

Ar'n ill"in i tin ii ad iilut us. Hall. MS. 1877.
" •• Cat. AmiT. Palaeozoic Fossils, s A. Miller. 1877.

No! Pecten undvlabus, McCoy. Carb. Foss. of Ireland, p. 101, pi. xvii, fig. 12. 1S44.

Not AmcvZopeeten undtUatus, McCoy. 1853.

Pterinopecten nndosus, HALL. Pal. N. V., vol. v. pt. 1. Plates and Explanations: PI. 2, tip*. 10-19.

Jan.. 1883.

Shell larger than medium, rhomboidal or sub-orbicular; left valve moderately

oblique; right valve scarcely oblique; length one-third greater than the

height, proportionally shorter in young shells and in the right valve ; ante-

rior and basal margins regularly rounded, somewhat produced behind, and

receding rapidly toward the hinge-line.

Valves nearly equally convex; the right valve a little less convex, more

orbicular in outline, with deep byssal notch, and different surface markings.

When occurring in the softer shales, the valves are often depressed-convex.

Hinge-line straight, length a little less than the height of the shell, nearly

central.

Beak obtuse, rounded, scarcely rising above the hinge-line, anterior to the

middle of the shell, inclined forward. Umbonal region ample, well-defined,

subtending it very obtuse angle.
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Ears sub-equal, triangular, undefined; margins concave. Anterior ear

limited by a sulcus and shallow sinus; extremity acute. In the right

valve sub-triangular; margin rounded, defined by an abrupt sulcus and a

deep, angular byssal notch, which encroaches on the body of the valve. In

the posterior ear the extremity is obtuse in the left valve, somewhat more

pointed in the right valve.

Test thin, marked by numerous fasciculate rays, which increase by inter-

stitial addition, witli interspaces varying from nearly equal to several times

the width of the rays; cancellated and sometimes crenulated by elevated,

lamellose stria? of growth ; and by from three to ten strong, concentric undu-

lations, which are rounded upon the summits. The markings on the cars

are similar to those on the body of the shell; the rays on the anterior ear

are sometimes obscured by the stria? of growth.

Interior not known. Ligamental area narrow.

A left valve has a length of 51 mm., height 36 mm., hinge-line 36 mm.

A right valve has a length of 44 mm., height 37 mm., hinge-line 35 mm.

A young specimen has the following dimensions : length 23 mm., height

19 mm., hinge-line 20 mm.

This species is distinctly characterized by the strong, concentric wrinkles,

the deep byssal sinus of the right valve, and by the form of the shell. Speci-

mens vary in the frequency and elevation of the radii, and in the number and

prominence of the concentric undulations.

The specimens are casts of the interior, with scarcely any remaining test.

The surface markings are therefore subdued, and the concentric stria? are often

not at all preserved.

This species is widely distributed. It has been found in the Corniferous

limestone at a single locality ;
and in the soft shales of the Hamilton group

throughout the western portion of the State.

Formations and localities. In the Corniferous limestone at Clarence Hollow,

Erie comity : in shales of the Hamilton group at numerous localities in Central

and Western New York.

10
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Pterinopectbs (AviCULOPECTKN I) STIUCTUS.

PLATE XXIV, FIG. •-': ami PLATE I.XXXI, FIG. 18.

Pttrinopecten strictus, Bah. PaL N. Y., vol. v, pt. 1. Plates and Explanations : PI. 24, ti^. 2. Jan., 1883.

Sin. i.i. of medium Bize, transversely Bemi-elliptical, not oblique ; body of the

shell ovate, length one-sixth less than the height; anterior and basal

margins rounded ; posterior margin straight.

Left valve moderately convex. Right valve flat,

Hinge-line straight, equal to the length of the shell, central as regards

the transverse axis.

Beaks obtuse, low, directed slightly forward, anterior to the middle of the

hinge-line. Umbonal region moderately prominent in the upper part, sub-

tending an acute angle.

Ears triangular. Posterior ear much the larger, flat
; margin concave;

extremity sbghtly acute, obscurely defined. Anterior ear small, convex,

defined by a well-marked groove or sulcus; margin rounded; extremity

acute. Bvssal sinus distinct in the left valve, and a deep rounded notch in

the right valve.

Test of left valve marked by alternating stronger and finer rounded radii,

crossed by sharp, elevated, concentric lines of growth and more distant

undulations, with imbricating lamellose lines. These markings are continued

over the ears, much subdued on the right valve, and obsolete upon the

undio.

Ligamental area marked by two or three furrows, and a central cartilage-

pit.

The specimen figured has a length of 25 mm., height 30 mm., hinge-line

"J •">.") mm.

This species is doubtfully arranged with the present group of forms. In

some aspects it resembles P. conspectus, but is specifically very distinct. It

might be compared with the young of some large forms of Lyriopecten or with

Aviccloi'kcten, but the extent of the hinge-line, and the undefined limitation
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of the posterior ears, do not assimilate it with the ordinary characters ascribed

to those genera.

Formation and locality. In the Chemung group near Ehnira, X. Y.

Pterinofecten imbecilis.

PLATE XXIV, FIG 1

Pterinopecten imbecilis, Hall. Pal. N. Y.. vol. v. pt 1. Plat.-s ami Explanations: PI. 34, fin- 1

.Ian.. 1883.

Shell small, rhomboidal, oblique, much longer than high; anterior and basal

margins rounded
; posterior margin produced.

Left valve moderately convex. Right valve not known.

Hinge-line equal to, or greater than, the length of the body of the shell.

Beak obtuse, directed forward, rather prominent. Umbonal region ample,

defined anteriorly; subtending an angle of about '.hi .

Ears very unequal, triangular. Anterior ear small, defined by a distinct

sulcus. Posterior ear large, undefined; margin concave; extremity angular.

Surface marked by numerous strong, simple radii, witli wider interspaces

which have usually finer intermediate radii
;
ci'ossed by fine, equal concentric

lines of growth, and stronger, more distant lamellae, which are elevated and

arched backwards over the larger rays, producing nodes.

Internal characters not preserved.

The specimen has a length of 15 mm., height 11 mm., hinge-line about

15 mm.

This species differs from P. latus, by its distinct and widely separated rays,

and more oblique outline.

Formation and locality. In the Chemung group at Tioga, Tioga county, Penn-

sylvania.
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PTERINOPBCTEN DI8PANDUS, 11.
s]).

PLATE I. XXXII. FIGS. U, 12.

Shell large, somewhat rhomboid-ovate, oblique, varying with the age of the

shell; length a little greater than the height; margins regularly curved,

extending behind.

Left valve convex. Right valve depressed-convex, somewhat smaller

than the left, and proportionally longer.

Hinge-line straight, less than the greatest length of the shell, nearly

central.

Beaks ohtuse, little elevated, anterior to the middle, directed forward.

Umbonal region scarcely defined, moderately prominent, subtending a right

angle.

Ears triangular, undefined; margins concave. Posterior ear larger than

the anterior. Anterior ear limited by an undefined sulcus and moderate

sinus; extremity rounded. In the right valve, the anterior ear is narrow,

acute, with a deep, angular byssal sinus.

Surface ornamented by prominent, rounded radii, which alternate irregu-

larly with finer intercalated radii, and increase in size and number towards

the margin ; crossed by concentric strige, with more distant varices of growth
which crenulate the radii. The rays are stronger over the anterior slopes,

and are continued on the ears, somewhat finer on the posterior and stronger

on the anterior. In the right valve the strong rays are regularly duplicat-

ing, and are finer ami equal on the posterior ear, with a few stronger ones

on the anterior ear.

Ligamental area narrow.

Two left valves measure respectively 45 and 37 mm. in length, 42 and

44 nun. in height, hinge-line 40 and 30 mm. A right valve is 32 mm. in

length, 27 nun. in height, hinge-line 28 mm. Other specimens of the left

valve vary considerably, apparently according to age.

This species differs from P. Vertumnus in its greater proportional height,

shorter hinge-line, abruptly rounded radii, and much sharper small intermediate
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striae. The radii upon the right valve are also stronger ami distinctly bifurcat-

ing; the concentric striae are stronger, closer, and crenulate the rays more dis-

tinctly. P. suborbicularis is less oblique and the form more rounded, while

the rays are more numerous and closely arranged.

Formation and localities. In the Chemung group at Belmont, Alleghany county,

N. Y., and Mansfield, Tioga county, Pennsylvania.

Pterinopecten erectus.

PLATE I.XXXII, FIGS [5-17.

Shell above medium size, transversely semi-elliptical, scarcely oblique; length

and height nearly equal ; pallia! margins regularly rounded, slightly ex-

tended on the posterior side.

Valves moderately convex. Right valve apparently more convex than the

left ; the differences between them have not been satisfactorily determined.

Hinge-line straight, length a little greater than the length of the shell.

Beak small, acute, directed forward, little elevated above the hinge-

margin ;
anterior to the middle of the shell. Umbonal region not defined.

Ears triangular, unequal. Posterior ear large, undefined; margin slightly

concave
; extremity acute. Anterior ear much smaller, not defined

; margin

concave
; extremity acute. Byssal sinus shallow.

Surface marked by numerous rounded unequal radii
;
the larger ones

alternating with one, two or three smaller ones; crossed by fine, sharp,

regular, concentric striae of growth. On the ears the striae are fine and

uniform.

Interior not known. Ligamental area narrow.

The largest specimen has a length of 32 mm., height 30 mm., hinge-line

about 34 mm.

There is some resemblance between this species and P. dispandus, but it

differs in its comparatively smaller size, longer binge-line, and somewhat less

oblique form..

Formation and locality. In the shales of the Chemung group at a point 600

feet above the base of the formation, at Ithaca, N. Y.
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Pterinopecten crenicostatus.

PLATE VIII, FICiS. i, i; AND PLATE LXX.XII, FIG. 14.

Pterinopecten crenvtatiu (by error)! Ball. Pal. N. Y.. vol. v. pt. 1. Plates and Explanations: PL 8. H^s.

:i. 4. J;in.. 1883.

Shell large, sub-orbicular, slightly oblique; length somewhat greater than the

height ; pallia] margins regularly curved, broadly rounded from the antero-

lateral tn the basal margin; post-lateral margin less convex.

Lett valve very moderately convex. Right valve not known.

Hinge-line straight, length one-fifth less than the length of the shell,

extended anteriorly, but not as far as the anterior margin of the valve.

Beak obtuse, rounded, scarcely directed forward, prominent, anterior to

the middle. Umbonal region wide, indistinctly defined on the posterior

side, more distinctly limited anteriorly, subtending an angle somewhat

greater than 90°.

Ears triangular, flat. Posterior ear five times as large as the anterior,

undefined; margin straight or slightly concave; extremity abruptly acute.

Anterior ear small ; margin deeply concave from the byssal sinus; defined by

a distinct sulcus
; extremity acute.

Test apparently thick, marked by about fifty strong, rounded rays which

are simple or bifurcating, always with finer intermediate rays. Concentric

striae strong, elevated, conspicuously crenulating the radii. The radii mark

the ears, and on the posterior ear are simple and distant.

Internal characters not known.

The two specimens figured give about the following respective dimensions :

length 56, 57 mm., height 47, 53 mm., and length of hinge-line 52 and

40 mm.

This species differs from P. suborbkularis in being more inequilateral, with

longer hinge, and stronger ami less frequent radii. It differs from P. Neptunus,

pi. 8, fig. 6, by its more erect form, extended hinge-line, distant and elevated

radii, with stronger and more elevated concentric stria?.

Formation and localities. In the shales of the Chemung group at Angelica and

Conewango, X. Y., and at Mansfield, Tioga county, Pa.



LAMELLIBRANCHIATA. 79

Pterinopecten Neptunus.

PLATE VIII, FIGS. 5-7.

Pterinopecten Neptumut, Hall. Pal. N. V., vol. v, pt. 1. Plates and Explanations: PI. 8, figs. r>-7.

Jan., 1SS3.

Shell large, sub-orbicular, moderately oblique (more so in young shells) ; length
one-fifth greater than the height ; pallia! margins regularly rounded, becom-

ing extended posteriorly.

Valves moderately and nearly equally convex ; very similar in form and

surface markings.

Hinge-line straight, length less than the length of the shell, situated ante-

riorly as regards the body of the valve.

Beaks obtuse, rounded, directed slightly forward, nearly erect, not promi-

nent. Umbonal region wide and undefined posteriorly, subtending a very

obtuse angle.

Posterior ear much the larger, slightly concave on the margin ; extremitv

angular. Anterior ear small, separated from the body of the shell l>v a

sulcus ; margin convex, extending obliquely outward from the byssal sinus ;

extremity acute.

Surface marked by closely arranged, rounded or sub-angular rays, which

increase by intercalation and bifurcation. The ears are marked by simple and

smaller rays, which in the right valve are distinctly angular. The rays

become obsolete on the umbo. The concentric stria? are close, undulating.

and in some conditions may have been sharply elevated and lamellose.

Internal characters not known.

The specimen, fig. 6 of pi. 8 is 55 mm. in length, 46 mm. in height, hinge-

line 38 mm.

The comparison of this species with P. crenicostatus is given under the

description of that species.

In surface ornamentation this species somewhat resembles P. Vertumnus, but

the shell is shorter and less oblique, the hinge-line shorter, and the concentric

stria? less elevated.
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Formation and localities. In the shales of the Chemung group, Angelica and

Philipsburg, Alleghany county, N. Y.

Pterinopecten suborbicularis.

PLATE VIII, FIGS. 1. -' ; PLATE XXIV, FIG. 10; and PLATE I. XXXII. FIG 0.

Pterineaf suborbicularift, Hall. Geolog. Surv. N. Y. : Rep. Fourth Dist., p. 264. 1843.

Pterinopecten suborbUndaris, Hall. Pal. N. V., vol. v. pt. 1. Plates and Explanations: PI. 8, figs. 1, 2;

pl. 24. fig. 10. Jan., 1883.

Shell large, rhomboid-orbicular, slightly oblique ; length a little greater than

the height, or sometimes equal; pallia! margins regularly curved, less con-

vex on the posterior side
; post-basal margin extended.

Left valve convex. Right valve nearly flat
;
similar in general form and

surface markings.

Hinge-line straight, anterior, nearly equal to the length of the shell.

Beak obtuse, broad, rounded, somewhat depressed, directed slightly

forward
;

a little anterior to the centre of the hinge. Umbonal region

expanded, subtending an obtuse angle.

Ears triangular, unequal ; extremities angular. Posterior ear the larger,

undefined ; margin concave. Anterior ear limited by an obscure sulcus.

Byssal sinus shallow in the left valve, deep and angular in the right valve.

Surface marked by numerous regular, rounded or sub-angular radii, which

increase on the left valve by intercalation, and on the right valve by bifur-

cation
; interspaces nearly equalling the rays. On the posterior ear the

rays are finer, and over the body of the shell they are strongly crenulated

by lamellose concentric striae.

Internal characters unknown. The ligamental area is a simple linear

groove.

A large specimen measures 63 mm. in length, 55 mm. in height, the hinge-

line 55 mm. Another one is 38 mm. in length, 35 mm. in height, with

hinge-line 35 mm.

This species is distinguished by its sub-orbicular form, slight obliquity, nearly

equal Length and height, and comparatively short hinge-line.
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The comparison with P. crenicostatus is given under the description of that

species. It resembles the young of Lyriopeden orbiculatus, but the details of the

characters are quite different,

Formation and localities. In the Chemung group at Hobbieville and Elm

Valley, Alleghany county; New Albion, Cattaraugus county, N. Y., and

Mansfield, Tioga county, Pennsylvania.

CRENIPECTEN* Hall.

Crenipecten amplus.

PLATE IX, FIGS. 9, 13, 18.

Crenipecten amplus, Hall. Pal. N. V.. vol. v. pt. 1. Plates and Explanations : PI. 9, figs. 9, 13. Jan., 1883.

Crenipecten erenidatus? Hall. Pal. N. Y., vol. v, pt. 1. Plates ami Explanations : PI. 9, fig. 18. Jan., 1883.

Shell larger than medium, broadly and obliquely ovate
; height about one-

sixth greater than the length ; margins regularly rounded, more extended

posteriorly.

Left valve very convex. Right valve not known.

Hinge-line straight, about equal to one-half the length of the shell, situated

a little anterior to the middle.

Beak obtuse, erect, prominent. Umbonal region very convex, well

defined, subtending a right angle.

Ears nearly equal ; margins gently concave. Posterior ear somewhat the

larger, defined by a sulcus. Anterior ear defined by a sulcus which is more

distinct and abrupt, Byssal sinus shallow.

Surface of the cast marked by fine, irregular, concentric striae, with

obsolescent, fine radiating lines. Ligamental area narrow and distinctly

crenulate.

* The forms here described under this generic term have in part been referred to Pernopkcten by Pro-

fessor Winchell ; but a critical study of the type species of that genus shows that it possesses a large central

cartilage-pit with a crenulated hinge-plate on each side below the hinge-margin, which characters alone are

sufficient to distinguish the genus and exclude the forms here described under Crenipecten-. See discus-

sion of the relations of Pernopecten, Entolicm and Crenipecten, in the introduction to this volume.

11
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The largest specimen is 33 mm. in length, 38 ram. in height, binge-line

16 nun.

This Bpecies differs from P. crenulatus in its proportionally greater height,

rotundity, and less obliquity.

Although known only as a cast, it is distinctively different from other species.

Formation and locality. In shales of the Chemung group at Rockville, Alle-

ghany county, N. V.

Crenipeitkn crenulatus.

PLATE IX. FIGS. 6, 7. 8, 16, L6, 17

PeeUnf crenulatus, Hall. Geolog. Surv. N. Y. : Rep. Fourth Dist., i>. 21;."). is-i:i.

Crenipeeten crenidatux, Hall. Pal. N. V.. vol. v. pt. 1. Plates and Explanations: PI. 9, tisrs. 1; s. 15-17.

Jan.. 1SS3.

Shell of medium size, ovoid-orbicular, moderately oblique ; length and height

nearlv equal : margins regularly rounded, somewhat extended posteriorly.

Right valve convex. Left valve depressed-convex above, and nearly Hat

below.

Hinge-line straight, length more than one-half the length of the valve,

anterior to the middle of the shell.

Beaks obtuse, central, inclined somewhat forward, not rising above the

hinge-line. (Jmbonal region of the right valve prominent, subtending an

angle of about 100°.

Ears small, triangular, subequal, limited on the right valve by the rapid

slope of the sides of the umbo ; margins slightly concave: extremities angu-

lar. Byssal sinus not defined.

Test thin ; conspicuously marked with fine, concentric striae of growth,

and obscure or nearly obsolete radii (as seen in figs. 7, 8 and 16, pi. 9).

The concentric lines are stronger on the ears, and are sometimes cancellated

by fine rays.

Ligamental area narrow, crenulated by a row of minute cartilage-pits.

A medium-sized specimen has a length of 21* mm., height 31 mm., hinge-

line 17 nun. A smaller specimen has a length of 26 nun., height 29 mm.,

and himre-line 16 mm.
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All the specimens are in the condition of casts or much exfoliated, and the

surface markings are therefore obscure.

The species was originally founded upon specimens of the left valve; the

right valves shown in tigs. (i. 7 and 8, pi. 9, occur in the same association,

and have been identified as of the same species.

This species differs from C. obsoletus in its proportionally greater convexity
and length, and the obliquity of the transverse axis. It is also longer than

C. amplus.

Formation and locality. In shales of the Chemung group at Rockville, Alle-

ghany county, N. Y.

Crenipecten impolitus.

PLATE IX. FIG 14; AND PLATE I.AXXIII, FIU. 10.

Crtiiipecttii impolitic*, Hall. Pal. N. Y.. vol. v. ]it. 1. Plates and Explanations: PI. 9, tig. 14. .Ian.. 1883.

Shell of medium size, obliquely sub-ovate
; length somewhat less than the

height; anterior and basal margins regularly rounded, produced behind and

extending thence in nearly a direct line to the beak.

Left valve depressed-convex. Right valve not known.

Hinge-line straight, anterior, less than half the length of the shell.

Beak obtuse, rounded, low, inclined a little forward. Umbonal region

scarcely defined, subtending about a right angle.

Ears nearly equal ; margins concave. The posterior ear extends along the

posterior margin as a narrow expansion. In well-preserved specimens tin-

ears are defined by sulci. Byssal sinus inconspicuous.

Obscure evidences of concentric striae appear in the casts.

Internal characters unknown.

Two specimens have respectively the following dimensions : length 24

and 10 mm., width I'll, and 19 mm., hinge-line and 7 mm.

In general form and convexity this species resembles C. crenulatus, but it is

narrower above, with the hinge-line comparatively much shorter.
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The specimens are casts of the interior preserved in coarse sandstone; the

surface markings are consequently obliterated.

Formation and locality. In a coarse sandstone of the Chemung group near

Olean, Alleghany county, N. Y.

Crenipecten obsoletus.

PLATE IX. BIGS. 19, SI.

Lima) obsoleta. Hail. Geolog. Surv. N. Y. : Rep. Fourth Hist., p. 265. 1843

Crtnipecten obsoletus. Hall. Pal. N. Y., vol. v, jit. 1. Plates and Explanations: PI. 9. BgB. 19, 21.

Jan., 1883.

Shell small, obliquely sub-ovate, length nearly equal to the height ; margins

regularly curved, becoming produced on the post-basal side, and somewhat

recti linear on the posterior side.

Valves very similar. Right valve depressed-convex. Left valve regularly

convex.

Hinge-line straight, a little more than one-half the length of the shell.

Beak obtuse, more prominent on the left valve; situated in the centre of

the hinge. Umbonal region well defined in the left valve; depressed and

undefined in the right valve.

Ears small, triangular, sub-equal, defined by shallow sulci; margins gently

concave; extremities obtuse. Posterior ear a little the larger. Byssal sinus

not conspicuous.

Test thin, marked by fine, closely arranged, concentric stria1
,
which are

crowded and stronger on the ears. No radiating stria1 have been discovered.

Ligamental area narrow, marked by a row of minute cartilage-pits.

A left valve measures 18 mm. in length, 20 mm. in height, hinge-line 10

mm. A similar right valve is 16 mm. in length, 17 mm. in height, hinge-

line 8.5 nun.

This species bears some resemblance to C. crenulatus, but is more elongate-

ovate; less oblique, with the height somewhat greater than length.

Formation and localih/. In shales of the Chemung group at Philipsburg,

Alleghany county , N. V.
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Crenipecten glaber.

PLATE IX, KIG-- 20, M?

Lima glaber, Hall Geolog. Surv. N. V. : Rep. Fourth Hist., p. 255. 1843.

Crenipecten glaber, Hall. Pal. N. Y, vol. v. pt. 1. Plates and Explanations: PI. 9, figs. 20, 22?

Jan.. 1883.

Shell small, ovate, erect, very slightly oblique; height about one-fifth greater

than the length ; pallia] margins regularly rounded, more extended on the

posterior side.

Left valve moderately convex above, and depressed-convex below. Right

valve unknown.

Hinge-line straight, length equal to about one-half the length of the valve.

Beak acute, erect, somewhat prominent, not elevated above the hinge.

Umbonal region well defined by the sulci, subtending an acute angle.

Ears triangular, nearly equal, separated from the body of the shell by

shallow sulci; margins straight or slightly concave: posterior ear a little

the larger. Byssal sinus not distinct.

The cast is marked only by fine concentric strise.

Interior unknown.

The crenulations of the ligamental area are obscure in the specimen.

The original of this species is 12 mm. in length, 16 mm. in height, and

hinge-line 6 mm.

This specimen is embedded vertically to the lines of rock bedding, and the

proportions of length and height may have been changed. The species is

known by its erect form, conspicuous ears and great comparative height.

The specimen of figure 22 is referred with doubt to this species; the erect

form is similar: the proportional length is slightly greater.

Formation and localities. In shales of the Chemung group at Philipsburg and

Rockville, Alleghany county. N. Y.
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< Irentpecten micropterus.

CI. \TK IX. WG 28

pecten micropterux. Hall. Pal N. V.. vol. v. j>t. 1. Plates and Explanations: PI. !'. tigs. 2, 'A.

Jan., iss:i.

Shell small. Longitudinally and obliquely sub-elliptical; length somewhat

greater than the height; margins regularly rounded, produced behind and

extending in nearly a direct line to the beak.

Right valve depressed-convex. Left valve unknown.

Hinge-line short, straight, anterior; length about one-third the height of

the valve.

Beak low, obtuse. Umbonal region not strongly defined, subtending an

obtuse angle.

Bars very small, nearly equal, bounded by shallow sulci. Byssal sinus

not distinct.

Surface marked by numerous low, rounded radii, with wider interspaces

and smaller intermediate radii ; crossed by fine concentric lines of growth,

which arc stronger and crowded on the ears, forming their only surface

marking.

Interior unknown. Ligamental area obscurely crenulate.

The specimen described has a length of 18 mm., width 16 mm., hinge-

line 5 mm.

This species resembles in form C. crenulatus, but differs in the radii, and in

the proportionally much shorter hinge-line. The surface markings are similar

to C. liratus, but it is different in its proportions of length and height.

Formation and
locality. In the shales of the Chemung group at Philipsburg,

Alleghany county, N. Y.
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Ckenipecten liratus.

PLATE IX, FIG. 24; ami PLATE LXXXIII, FIG. 9.

Orenipectea liratus, Hall. Pal. N. V.. vol. v. ]it. 1. Plates and Explanations: PI. 9, fig. 24. .Ian., 1883.

Shell small, obliquely sub-ovate; length a little less than the height; anterior

and basal margins rounded
; post-basal margin produced, and thence extend-

ing in a direct line to the beak.

Left valve moderately convex, the greatest convexity distant one-third the

height of the valve from the beak. Right valve unknown.

Hinge-line straight, short, length about one-third the height of the valve.

Beak acute, erect, a little anterior to the centre of the shell, not rising

above the hinge. Umbonal region moderately elevated, subtending an acute

angle.

Ears small, triangular, defined by moderate sulci
;
the posterior ear the

larger. Byssal sinus not distinct.

Surface marked by prominent, rounded, alternating radii, with interme-

diate smaller ones. There are about six larger rays, six smaller, and twice

that number of still smaller intermediate strise, all crossed by strong, regular,

concentric laminae of growth. The ears are apparently destitute of rays.

The crenulations of the liganiental area are small and obscure.

The specimen figured has a length of 20 mm., height 22 mm., hinge-line

7 mm.

This species somewhat resembles C. micropterus in the radii, but differs in all

other characters.

Formation and locality. Chemung group at East Randolph, Cattaraugus

county, N. Y.
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Crenipecten Leon.

PLATE IX, FIG. 12; AND PLATE LXXXIII, FIG. 8.

Creiiiperten Lam, Hall. Pal. N. Y.. vol. v, pt. 1. Plates and Explanations: PI. 9, fig. 12. Jan., 1SS3.

Shell of medium size, ovate, slightly oblique; length about one-sixth less than

the height ; mat-gins regularly curved, produced below, rather straight on

the upper part of the posterior side.

Left valve moderately convex ;
the greatest convexity is a little below the

middle.

Hinge-line straight, short, nearly central; length about one-third the

height of the valve.

Beak acute, erect. Umbonal region not strongly marked, subtending au

acute angle.

Ears sub-equal, small, sulci not conspicuous ; posterior ear the larger.

A narrow rim, slightly elevated and free from rays, extends from the poste-

rior ear along the margin of the shell.

Surface marked with numerous distinct, rounded or sub-angular rays, and

wider interspaces with smaller intermediate rays ;
with fine concentric stria?

and undulations at irregular intervals. The rays are stronger over the pos-

terior half of the valve.

Ligamental area linear, and crenulated with narrow cartilage-pits.

The specimen figured has a length of 26 mm., height 30 mm., hinge-line

10 mm.

This species differs from all the others in its form and surface characters.

Formation and locality, in sandstone of the Chemung group at Leon, Catta-

raugus county, N. Y.
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Ckenipecten Winchelli.

PLATE IX, FKiS. 1, 2, J, At-30.

Aviculopecten Winchelli, Meek. Pal. of Ohio, vol. ii, p. 296, pi. 15, figs. 50, 58. L875.

Crenipeeten (Pecteu) Winchelli (Meek), Hall. Pal. N. Y., vol. v. pt. 1. Plates and Explanations: PI. 9,

figs. 1, .». 4. 25-30. Jan.. 1883.

Shell larger than medium, nabelliform, equilateral, not oblique; length a little

greater than the height ; margins regularly rounded below. On the anterior

side, from a point two-thirds the height of the valve above the base, the

antero-cardinal margin extends in a direct line to the beak
;
the posterior

side, from a point a little above the middle, also slopes in a direct line to the

beak.

Left valve moderately convex ; the greatest convexity about one-third the

height of the shell from the beak. Right valve nearly Hat, depressed-convex

above. The right and left valves are unlike.

Hinge-line straight, central, length about two-thirds the length of the

shell. In several specimens referred to the right valve, the length of the

hinge is nearly equal to the length of the valve.

Beak of left valve acute, erect, prominent. Beak of right valve depressed,

obtuse, not rising above the hinge-line. Umbonal region of left valve dis-

tinctly defined, subtending a right angle.

Ears of left valve triangular, defined by shallow but distinct sulci. Margin

of anterior ear convex, with a shallow sinus at the base. Posterior ear the

larger ; margin concave, with a comparatively broad sinus. The extremities

of the ears in the right valve are acute. Byssal sinus deeper and more

angular in the right valve.

Surface of left valve marked by numerous rounded or sub-angular, alter-

nating rays, with somewhat wider interspaces, crossed by sharp, elevated,

concentric strife
;
the ears show the same markings. Right valve marked

by obscure radii, which are stronger on the ears.

Ligamental area with numerous narrow cartilage-pits.

A large left valve has a length of 47 mm., height 42 mm., hingedine 29

12
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nun. Another individual measures 27 mm. in length, 26 mm. in height,

hinge-line 18 mm. A right valve referred to this species has a, length of

20 mm. and a height of 18 mm., hinge-line 17 mm.

This species differs from any known form of Crenipecten : it is like

Aviculopecten in external form and surface characters, ami resembles the

recent genus Pecten.

Mr. Meek compares this species with Aviculopecten Coxanus, Meek and

Worthen, from the coal measures of Illinois and Nebraska, It is evident that

the crenulations of the hinge have not been previously observed. Except in

the hinge crenulations, this form has no other relations with the genus Creni-

pecten, and it may be found to belong to some genus vet undescribed, which

will include other species now placed with the Carboniferous forms of Aviculo-

pecten.

In the original description of the genus, McCoy has not indicated the intimate

structure of the hinge, and it is not improbable that there are several generic

types among the species included in the Carboniferous forms of Aviculopecten.

The right and left valves have not been found in connection, but their

association, and the absence of similar forms in the same beds, render the

identity nearly certain.

Formation and locality. In the Waverly sandstone near Newark, Ohio.
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PTERINEA, Goldfuss.

Pterinea grandis, n. sp.

PLATE LXXXIII, FIG. 14.

Shell very large, capacious, oblique, sub-rhomboidal, body broadly ovate;

length about one-fifth greater than the height ; margins regularly rounded,

broad aloug the base, and a little produced on the posterior side.

Left valve convex. Right valve unknown.

Hinge-line straight, apparently somewhat less than the length of the

valve, [imperfect in the specimen.]

Beak obtuse, prominent, directed forward. Unibonal region gibbous, sub-

tending an angle of about 90°.

Wing large, triangular, not distinctly defined, margin rounded, with a

gentle concavity near the junction of the valve. Ear not observed.

Test thick, marked by distant, strong radii from the umbo to the base ;

the interspaces having alternating larger and smaller rays ;
crossed !>y con-

centric, undulating lamellose striae of growth.

Interior unknown.

The specimen has a length of 120 mm., height 100 mm., and the hinge-

line, from the beak to the extremity of the wing, 95 mm.

This species is distinguished by its large size, very distant strong radii, and

convexity. Compared with P. jiabella, it is proportionally longer, and the wing-

less defined. Compared with P. pinguis, it differs in greater length and some-

what less gibbosity.

Formation and locality. In the upper Helderberg limestone, in Scott Co.,

Indiana.
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PTERINEA TiNGlIS.

PLATE XV, PIGS. -'. 8; LWD PLATE LXXX1II, FIG 13.

Pteiinui pinffuia, Ball. Pal. N. V. vol. v, \>t. I. Plates and Explanations: PL 1">. tijrs. 2, 3. Jan.. 1S83.

Shell large ; gibbous, obliquely ovate, length and height nearly equal. Pallial

margins rounded, produced on the posterior basal side, ami concave at the

junction of the wings.

Left valve ventrieose, sub-angular along the anterior side. Right valve

unknown.

Hinge-line straight, nearly central ; length somewhat greater than the

length of the shell.

Beak acute, angular, arching over the hinge, situated near the anterior

extremity of the hinge-line, directed forwards. Umbonal region prominent,

ventrieose, defined, subtending an acute angle.

Wing large, triangular, limited by the rapid post-cardinal slope of the

valve
; margin slightly concave, rounding to the extremity which is angular.

The extent of the ear is not known, but it is limited by a deep sulcus which

gives an angular aspect to the antero-cardinal slope of the shell. Byssal

sinus not marked in the specimens.

Surface ornamented with about fifteen broad, strong, rounded rays, crossed

by lamellae of growth. The specimens described are weathered casts of the

interior and preserve only slight evidence of the surface characters.

Interior not known.

The largest specimen has a convexity of about 20 mm., its length 7(1 mm.,

height 65 mm., hinge-line more than 65 mm. Another example has a con-

\cxitv of about 20 mm., length 63 mm., height 74 mm., hinge-line 55 mm:

This species bears some general resemblance to P. fiabella; it differs in its

large ventrieose form, more elevated umbo, the characteristics of the upper part

of the anterior side of the body, and the abrupt slope into the wdng without a

distinct sulcus.

Formation and locality. In the Corniferous limestone, near Columbus, Ohio.
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Pterinea flabella.

PLATE XIV, FIGS. 1--21
; PLATE XV. FIGS. I, 4-6, 8-10; im. PLATE I. XXXIII, FIGS II, IS

A rinihi flabella. Conrad. Jour. Acad. Nat. Sci., Phil., vol. 3, p. 238, pi. 1l>, fig. 8. 1^1-.

(") Va.vixem. Geol. Surv. N. Y.: Report Third Dist. 1343.

Compare Pterineafascieuiata, Golbposs. Petrefacta Germanise, p. 137, pi. 120, fig. 5. 1840.
" "

(") Sandberger, Verstein, Rhein, Schichtensyat, Nassau, \>. 293, pi.

30, fig. 7. 1S56.

costulala, F. A. Robmrr, Dunkkr ami vox Meyer. Palseontographica, T. 1, tig. 2.

Pterinea flabella. (Conrad) Hall. Pal. N. Y., vol v, pt. 1. Plates and Explanations: PI. 14. figs. 1 21 ;

pi. 15, tigs. 1. 4-6, 8-10. Jan., 1883.

Shell large; broad or narrow ovate, oblique, rarely erect; length from two-

thirds to nearly equal the height; and in some extravagant forms the height

is about double the length ;
the greatest length below the middle

;
anterior

and basal margins regularly curved ; the posterior margin from a little above

the base, follows a nearly straight line to the beak.

Left valve more or less convex, often gibbous and arcuate. Right valve

flat or concave, with a little convexity on the umbo; arcuate, to correspond

with the curvature of the opposite valve.

Hinge-line straight, extended upon the posterior side; length greater than

the length of the valve.

Beak of left valve acute, rounded, situated near the anterior extremity of

the hinge, curving forwards over the hinge margin. In rare instances the

beak does not extend quite as far as the margin of the hinge. Umbo of the

left valve prominent, gibbous, limited by the sulci of the cardinal expansions,

and subtending an angle of from 30° to 60°. Beak of the right valve

depressed, rounded, not rising above the hinge; umbonal region depressed-

convex, gradually merging into the body of the valve, which is concave below.

Wing large, triangular, nearly flat, varying in proportions, defined (in tin-

left valve) by the post-cardinal slope; margin concave; extremity acute,

rounded. Ear of left valve a simple rounded convex lobe or auriculation,

defined by a distinct, broad, rounded sulcus
; margin rounded above, sinuate at

its junction with the valve, forming the byssal sinus. The cardinal expan-

sions of the right valve are similar in dimensions to those of the opposite

valve; nearly in the same plane with the body of the shell, and defined

only by the surface stria? and the sinus.
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Test strong, nacreous, often having a thickness of more than one milli-

metre. Left valve marked with from six to ten or twelve strong rounded

iavs, which originate at or near the beak and continue simple to the margin.

The interspaces arc marked by smaller, alternating costae, increasing by
interstitial addition as the shell increases in size. The surface is also orna-

mented with strong, elevated, concentric lamellose striae of growth, which are

more or less distinctly bent backwards over the stronger radii. The cardinal

expansions are marked with rays; those on the ear in well-preserved speci-

mens, are stronger than on the wing.

In the partially exfoliated condition, and in the casts, the ears show the

concentric stria1
: and the wings show evidences of the rays. In some con-

ditions the rays are nodose from the concentric laminse, and in older examples

there are undulations of growth which interrupt the rays and increase their

nodose aspect.

In the right valve the surface is marked with concentric lines which are

more crowded on the cardinal expansions, and with a few strong radii on the

wing, which are sometimes quite obsolete.

The casts of the interior sometimes show traces of the stronger radii ; but

usually they are not preserved.

In the various phases of maceration and exfoliation, the specimens present

gradation from the finer radii to the stronger ones, and some specimens are

quite destitute of surface markings. They vary also in the number of

stronger radii, the development of the wing, the comparative length and

width of the body, the arcuation of the valves, the prominence of the beaks,

and the thickness of the test. In rare examples, the stronger rays' below the

umbo are broken up and merged with the finer striae.

The pallia! line originates in a small, deep, anterior muscular impression

just beneath the anterior tooth, and extends nearly parallel with the margin

of the valve almost two-thirds the distance from the beak to the base of the

shell, where it is abruptly recurved, terminating in a large, ovate, posterior

muscular impression directly below the posterior extremities of the lateral

teeth.
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Ligamental area marked by a variable number of sharp narrow grooves,

which extend to the extremities of the hinge-line, and probably correspond

to the successive laminae of growth.

In the left valve, there are four or five linear, diverging cardinal teeth,

beneath and anterior to the beak; in the right valve only two or three such

teeth are seen. Two or three linear, slightly diverging, lateral teeth, are

situated below the ligamental area, and posterior to the umbo.

A young symmetrical specimen has a length and height (without the ear)

of 15 mm.; and the greatest extent from the beak to the post-basal margin

is 21 mm. A medium sized specimen is 36 mm. in vertical height; extreme

distance from beak to base 47 mm.; length parallel to hinge-line 35 mm., and

hinge-line from beak to extremity of wing 38 mm. Another is 46 mm. in

vertical height ;
extreme distance from beak to base 52 mm.; length parallel

to hinge-line 46 mm., and hinge-line from beak to extremity of posterior

wing 56 mm. A specimen of different proportions is 52 mm. in vertical

height; extreme distance from beak to post-basal margin 63 mm.; length

parallel to hinge-line 40 mm. ; hinge-line from beak to extremity of posterior

wing 40 mm.

This species in surface ornamentation differs greatly from every other form

below the Carboniferous period, and possesses true pterinoid characters in a

stronger degree than any other species from the New York rocks. The right

valve when detached is not so easily distinguished from some other forms,

as Pterinea Chemungensis and Adinoptera Boydi.

The species is co-extensive with the Hamilton group throughout the State

of New York. An apparently abnormal form, in its unusually large wing,

(PI. XV., fig. 6.) found in the Chemung group, has been referred to this

species; and specimens of similar character are common in certain localities.

The specimens occurring in the Chemung group are much larger, and of more

extravagant growth, than any yet observed in the Hamilton group. A large

specimen has a height of 100 mm.; another measures 90 mm. in length, and is

of equal extent along the hinge-line. The cost* on these large forms are often

only four in number and very strong and broad. (See plate lxxxiii, fig. 11.)
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Formations and localities. This species has been recognized in a single ill-

preserved specimen from the Corniferous limestone, at Stafford, Genesee county,

N. Y. ; casts of the interior, and a single extravagant form preserving the sur-

face characters, have been obtained from limestone of the same age near Col-

umbus, Ohio. It is abundant in the Hamilton group at numerous localities

from Schoharie to Cayuga lake, more rarely in the western part of the State ;

though occurring at Hamburg and elsewhere on Lake Erie shore. It is found

in the upper beds of the Chemung group in Steuben county, N. Y., and Tioga

county. Pennsylvania.

Pterinea interstrialis, n. sp.

PLATE I. XXXIV, PIG 23.

Shell large; left valve obliquely ovate, narrow above; length and height

nearly equal ; anterior and basal margins regularly curved
; posterior margin

produced.

Left valve moderately convex, depressed towards base. Right valve

unknown.

Hinge-line straight, about equal to the length of the shell.

Beak acute, inclined forward. Umbonal region not prominent, narrow,

limited by the cardinal expansions ; subtending an acute angle.

Wing triangular, large ; margin concave ; extremity acute. Ear triangular,

small.

Surface marked by about 20 regular, strong, rounded rays which originate

on the upper part of the umbo and continue undivided to the margin; with

broad, flat interspaces marked by from two to four slender, sharp radii, and

crossed by line concentric stria?. About twelve of the strong rays reach the

margin of the valve below the middle of its height, the remainder come out

on the upper anterior margin. The wing shows the radii somewhat less

strong than the body of the valve. The ear is marked by strong radii.

Interior unknown.

The specimen described has a greatest length of about 5-5 mm.; height

Dearly 58 nun.; hinge-line from beak to extremity of wing, about 58 mm.
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This species somewhat resembles P.jlabella; and differs in its less convexity,

more numerous strong rays with finer intermediate lines, and loss conspicuous
concentric striae.

Formation and locality. In sandstone of the Chemung group at Chemung
Narrows, Chemung county, N. Y.

Pterinea dispanda.

PLATE XV, PIG. 7.

Pterinea dispanda, Hall. Pul. N. V.. vol. v. pt. 1. Plates anil Explanations: PI. 15, fig. 7. .Ian.. 1883.

Shell large; body very broadly ovate, nearly erect: length greater than the

height; anterior margin very convex
; basal margin flattened, not produced

posterior^.

Left valve regularly convex, and only moderately gibbous on the umbo.

Right valve unknown.

Hinge-line straight, greater than the length of the body, extended pos-

teriorly beyond the margin of the valve.

Beak anterior, nearly rectangular, prominent, directed forward. Umbonal

region ample.

Ear small, separated from the body of the shell by a broad undefined sul-

cus, which is marked by several oblique folds. Byssal sinus deep and abrupt.

Wing very large, depressed-convex, broad-triangular; defined l>y the retral

curving of the concentric stria?; concave on the margin: extremity

extremely produced and acute.

Test ornamented with strong, unequal, rounded radii, which are sonic-

times bifurcating on the anterior portion. The wing is marked with similar

smaller rays which are sometimes fasciculate. Entire surface also marked

by concentric lamellose striae, which at irregular intervals arc crowded into

fascicles, giving an undulating aspect to the surface, and a low nodose

appearance to the stronger rays.

Interior unknown.

The specimen described has a height of 70 nun., length about 80 nun., and

the length of the hinge-line about 90 mm.

13
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This shell hears some resemblance to the more extravagant forms of Pterinea

flabella, but it is larger than any known specimen of that species, with a propor-

tionally longer and less defined body, and distinctly different surface ornamen-

tation.

Formation and locality. In the upper beds of the Chemung group at Mansfield,

Tioga county. Penna.

Pterinea Chemungensis.

PLATE XVI, FIGS. 3, 7. 1". 13; PLATE I.XWIV, FIG. 21.

a Chemii igensis, Cohrad. Jour. Acad. Nat. Sci., Pliila., vol. S, \>. 243. 1S42.

.1.;, ,>
peeteiiifonnis, Hail. Geolog. Surv. N. Y.x Rept. Fourth Dist., p. 262. 1843.

inta Cltemwigensis, (Conrad) Hall. Pal. N. Y., vol. v, pt. 1. Plates and Explanations : PI. 16, figs :!.

7, 10. \i. Jan.. 1SS3.

Shell very large, rhomboidal; body of shell ovate, narrower above, nearly

erect, or sometimes oblique; length less than the height; greatest length

below the middle : basal and post-basal margins rounded; the anterior

margin above the middle is nearly straight, and the corresponding portion of

the posterior margin is gently concave.

Left valve moderately convex above, depressed-convex in the lower part.

Right valve depressed-convex towards the beak, Hat or slightly concave below.

Hinge-line straight, central : length nearly or quite equal to the length of

the shell.

I teak anterior, acute, directed forward, arching a little over the hinge-line.

Umbonal region not strongly defined, most prominent a little below the

hinge; subtending an acute angle.

Ear short, nearly equilateral, limited by a rounded sulcus
; margin concave,

with a marked sinuosity and arching of the shell for the byssal sinus. Wing

large, triangular, and extending beyond the posterior margin of the valve, not

distinctly defined by a sulcus or by marked change in the surface characters

from the body of the shell: margin straight or slightly concave; extremity

obtuse. In the right valve, the wing is less distinctly defined than in the

left.

Test somewhat thin; left valve marked l>v slender, filiform rays, variously
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alternating and bifurcating, or sometimes simple from the umbo to the base,

continuing over the wing, and somewhat stronger on the anterior cardinal

extremity than on the posterior: the interspaces flat, much wider than the

rays. The surface is crossed by fine, closely arranged, concentric striae, w hich

are occasionally crowded, giving an unequal elevation to the rays. These are

also often interrupted and undulated, either from accident to the shell or

intermittent growth, and are sometimes nearly obsolete at the base. The

right valve is marked by the same interrupted rays on the wing: on the

body of the shell the radii are obsolete, but the concentric striae are preserved.

The specimens are generally found as casts, or in an extremely macerated

condition.

Ligamental area wide, marked byline, narrow grooves the whole Length of

the hinge. Obscure indications of lateral teeth have been seen.

A left valve is -62 mm. in length, 76 mm. in height, hinge-line 55 mm.

Another one has a length of 55 mm., height and hinge-line each 62 mm.

A very large specimen is 85 mm. in height, 102 mm. from beak to post-

basal margin, length "(I mm., hinge-line about 65 mm. A right valve has a

length of 55 mm., height 60 mm., hinge-line about 60 mm.

The form varies from nearly erect to considerably oblique, and is usually

characterized by the broadly rounded base and interrupted rays, which are

coarse and fine, and irregularly arranged.

• This species resembles P. rigida, but the radii have an appearance of less

rigidity, the hinge-area is narrower and the shell is more oblique. It is closely

allied to P. consimilis. differing in the proportionally shorter hinge-line, greater

height of body, and less obliquity.

Formation and locality. In the Chemung group at Chemung Narrows. Che-

mung county. X. Y.
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Pterine.v oonsimilis.

PJ U'l. \\ !. FIGS. 1. J. 8, 9, II : AND PLATE LXXXIV, BIG. 23.

Pterinen cimsimilis, Ball. Pal. N. V.. vol. v,
|
>t . 1. Plates and Explanations: PI. 15, figs. 1. 2, 8, 9, 11.

Jan., 1883.

Shell hup', sub-rhomboidal, nearly orbicular; length greater than the height;

margins regularly curved, moderately produced on the posterior end.

Lel't valve convex above, depressed-convex below. Right valve convex on

the umbo, Hat or slightly concave below.

Hinge-line straight, length equal to or a little greater than the length of

the valve.

Beak acute, anterior, inclined slightly forward, not rising above the hinge.

Umbonal region prominent but not strongly limited, subtending more than a

right angle.

Ear small, limited by the abrupt slope of the umbo, which becomes a dis-

tinct sulcus in the right valve; margin convex (except in the byssal sinus);

extremity rounded. Byssal sinus not distinct. Wing broad, triangular,

undefined, much extended ; margin concave
; extremity acute.

Surface of left valve marked by numerous flattened, slender, filiform rays,

with broad, flat interspaces, which are marked by one or two, more or less dis-

tinct, finer rays. The radii are often undulating, and become obscure towards

the base. The cardinal expansions are correspondingly marked. Fine, closely

arranged, inconspicuous concentric striae cross the sin-face. The wings of

both valves are similar in surface characters. The body of the right valve

shows the concentric striae, with obscure indications of rays.

Ligamental area broad, marked by fine parallel grooves the entire length.

Lateral teeth two, strong, converging. Cardinal teeth preserved as three short

plications under the beak of the left valve. Pallial line simple, originating

anterior to the beak, continuing nearly parallel to the margin of the valve,

recurving ami terminating in a large muscular scar on the post-cardinal slope

adjacent to the wing.

A left valve has a length of 52 mm., height 49 mm., hinge-line about 50o © o
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nun. A right valve lias a length of 40 mm., height 40 mm., hinge-line
48 mm.

This species differs from P. Chemungensis in being shorter, proportionally more

extended on the hinge-line, with wider ligamental area, more distinct radii,

and greatly different proportions of length and breadth, as shown in the right

valves.

Formation and localities. In the Chemnng group at Buck's quarry and

Chemung, Chemung county, and Smithboro, Tioga county, N. Y.

Pterinea rigida.

PLATE, XVI, FIGS. 5,8.

Pterinea rigida, Hall. Pal. >f. Y.. vol. v. pt. 1. Plates and Explanations: PI. 16, figs. .">. 6. Jan.. 1883

Shell of medium size, sub-rhomboidal, erect; body ovate, narrow above : length

somewhat less than the height; margins regularly rounded, slightly extended

on the post-basal portion and straight along the posterior side.

Left valve moderately convex above, depressed-convex below. Right

valve unknown.

Hinge-line straight : length about ecmal to the length of the valve.

Beak acute, prominent, directed forward, rising to the hinge-margin.

Umbonal region elevated, subtending an acute angle.

Ear small, limited by the moderate Iryssal sinus and broad sulcus. Wing

large, broad-triangular, undefined
; margin slightly concave

; extremity

angular.

Surface marked with about thirty slender, rigid, rounded rays, which are

sometimes flat or grooved along the summit, continuous from the upper part

of the umbo
;
with wider flat interspaces which sometimes show a fine

intermediate ray coming in below the umbo. The cardinal expansions are

marked by rays of the same character. Lines of growth cross the surface.

Interior unknown.

A medium sized specimen has a length of 31 mm., height 34 mm., hinge-



L02 PALAEONTOLOGY OF NEW YORK.

Line aboul 35 nun. A smaller specimen is 26 mm. in length, 25 mm. in

height, hinge-line "J 4 mm.

This species bears a general resemblance to P. Chemungensis ; it differs in

its continuous and comparatively stronger rigid radii. The group of four species,

iK'ii-inning with P. Chemungensis, is well marked and have many characters in

common; but nevertheless, present differences which warrant their specific

separation.

Formation and localities. In the Chemung group, at several localities in

Chemung county, N. Y.

Pterinea prora.

Cl.ATi: XVI. FIGS. 4, 13, II.

Pterinea prora, Hall. Pal. N. V.. vol. v. pt. 1. Plates and Explanations: PI. 16, figs. 4, 13. 14.

Jan., 18S3.

Shell of medium size or larger, sub-rhomboidal, oblique; body ovate, narrow

above; length one-fourth greater than the height; margins regularly rounded,

extended on the post-basal portion and sloping rapidly into the sinus of the

wing.

Left valve moderately convex. Right valve depressed-convex above, Hat

or concave below, apparently smaller than the left.

Hinge-line straight, longer than the length of the valve, and extending

beyond both margins.

Beak small, acute, directed forward, situated at about the anterior fifth of

the hinge. Umbonal region undefined, not prominent.

Ear about one-fifth the length of the wing, separated from the body of the

valve by a shallow undefined sulcus and marked byssal sinus; margin con-

vex; extremity rounded. Wing large, triangular, extended, defined only by

the change in the curvature of its margin from that of the body of the valve;

margin deeply concave; extremity acute.

Surface of left valve marked with regular, rounded/sub-equal rays, with
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fiat interspaces which are sometimes marked by intermediate rays ; crossed

by fine, concentric lines of growth. The cardinal expansions of both valves

show the same character of radii as the body of the left valve. The righl

valve has subdued rays in the lower posterior portion ; the upper pari shows

only the concentric markings in regular lamella' of growth.

Interior unknown.

One specimen is 34 mm. in length, 28 mm. in height, hinge-line 44 mm.

Another is 38 mm. in length, 32 mm. in height, hinge-line about 17 mm.

This species has a resemblance to the left valve of P. avis ; but the left valve

of the present species has greater convexity, more extended hinge-line, and a

broad, deep sinuosity in the margin of the wing.

The large right valve represented in fig. 4, of plate xvi, is referred with doubt

to this species on account of its greater size. This specimen shows a large,

broad, elliptical muscular impression near the middle of the post-cardinal slope of

the valve.

Formation and localities. In the Chemung group at Buck's quarry near

Ehnira, and Chemung Upper Narrows, Chemung county, N. Y.

The three following species have the right valves convex, and the left valve

nearly fiat or concave, being the reverse, in this respect, of the preceding

species of the group. The hinge-area is narrow and teeth have not been

observed, while the surface markings are peculiar and characteristic in the

three forms here described. For these reasons I have considered it desirable

to distinguish them, for the present, under a sub-generic head.
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VERTUMNIA, n. s. g.

Pterinea (Vertumnia) keversa.

PLATE \\1\, FIGS. 6, 18; am. PLATE I.XXX1V, FIG. -I

J>| riltea IYWM, Ham.. Pal. N. V., vol. v. pt. 1. Plates anil Explanations: PI. 24, tiurs. B, 12.

Jan., 1S83.

Shell large, rhomboid-orbicular; body somewhat oblique; length and height

nearly equal; margins regularly rounded, a little more extended on the pos-

terior side.

Left valve flat, or slightly concave, except near the umbo. Right valve

moderately convex, the greatest convexity about the middle of the height.

Hinge-line straight, length equal to the length of the valve, extending

anteriorly beyond the margin.

Beak of left valve depressed, obtuse, undefined, erect. Beak of right valve

low. obtuse, inclined forward. Umbo not distinct in either valve.

Ear of the right valve limited by a distinct broad byssal sinus. Wing

triangular, undefined.

Surface marked by strong, rounded, simple, continuous radii which

originate upon the umbo; with wide, flat interspaces, which, in the right

valve, show occasionally a finer ray; crossed by regularly arranged, sharp,

concentric striae, which are conspicuous both on the rays and interspaces.

The ra\ s are obscure and distant on the upper part of the cardinal expansions.

A large right valve has a length of 50 mm., height -17 mm., hinge-line

V> nun.

This species differs from P. prora by its lesser obliquity, the indefiniteness of

the cardinal expansions, the convexity of the right valve, and the Hat or con-

cave character of the left valve.

Formation and locality. In the Chemung group near Ehnira, at the Upper

Narrows of Chemung river, X. V.. and in Tioga county. Pa.
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Pterixea (Vertumxia) avis.

PLATE XXIV. FIGS. 9, 11, IS.

Ptermea reoersa, var. avis, Hall. Pal. N. V.. vol. v. pt. 1. Plates an. I Explanations: PI. '-'4. figs. 9, II.

13. Jan.. 1883.

Shell of medium to large size, rhomboidal, oblique ; body ovate; Length greater

than the height; margin moderately rounded in front, becoming full on the

posterior side.

Left valve depressed-convex above, flat or concave below. Right valve

convex; the greatest convexity about the middle of the valve.

Hinge-line straight, length greater than the length of the shell, extended

anteriorly beyond the margin of the valve.

Beak low. obtuse, inclined forward, situated on the anterior third of the

hinge-line.

Cardinal expansions unequal, triangular, flat; margins concave; extremities

mucronate. Ear limited by a broad, shallow sulcus extending from the beak

to the rounded byssal sinus. Wing large, undefined.

Surface of both valves marked by about twenty-five strong, rounded, equal

rays, reaching from the umbo to the base, with broad, Hat interspaces which

occasionally show a single fine intermediate ray. The same surface

characters extend over both cardinal expansions. The entire surface is

marked by fine, regular, sharp, continuous, concentric striae.

Internal characters unknown.

A left valve, illustrated on plate xxiv, fig. 13, has a length of 44 nun.,

height 31 mm., hinge-line 49 mm. A large right valve has a height of

45 mm., length 65 mm., and hinge-line about 65 mm.

This species resembles P. reverse/., but differs in its comparatively greater

obliquity, more extended hinge, and proportionally greater length. It differs

from P. prora in the flatness of the left valve, the strong rays, the sharp

elevated stria', and the convexity of the right valve.

Formation and locality. In the Chemung group at Buck's quarry, near Elmira,

Chemung county, N. Y.

14



L06 PALAEONTOLOGY OF NEW YORK.

Pterins \ ( Vertumni \) reproba; q. sp.

PL \ I I. I.W \M. FIGS. [9, ."

Shell of medium size, rhomboidal; body oblique; Length somewhat greater than

the heighi ; pallia! margin regularly rounded, becoming produced behind and

extending thence in a nearly direct line to the hinge.

Valves depressed-convex, the right valve the more convex ; very similar

in form and surface markings.

Hinge-line straight, length greater than the greatest length of the shell,

extended anteriorly considerably beyond the margin of the valve.

Beaks obtuse, not prominent, directed forward, anterior to the middle.

I'lnbonal region undefined.

Ear defined by a shallow sulcus ; margin concave ; extremity acute. Byssal

sinus moderate, marked in the right valve by a partial reflexion of the mar-

gin. Wing large, triangular and undefined; margin nearly straight below,

slight!) concave toward the extremity, which is acute.

Surface marked by numerous strong, rounded rays, which alternate on the

left valve, and duplicate on the right valve. The interspaces are equal to,

or greater than, the radii
;
the rays are finer on the cardinal expansions, and

very obscure on the ear and unibonal region of the right valve. Concentric

striae regular, sharp.

Interior not known.

Ligameutal area narrow, and marked by one or two longitudinal furrows.

The sharp stria' in their extension over the hinge-margin give the exterior

a crenulated appearance.

A left valve has a length of 25 mm., height 22 mm., hinge-line 30 mm.

A right valve has a Length of 36 mm., heighi 28 mm., hinge-line 37 mm.

This species differs from Ptoinopecten Vertumnus by its comparatively

Longer hinge-line, more extended ear, less distinctly curving, narrower, and

more abruptly elevated radii on the Left valve; and stronger, not undulating,

duplicating radii of the right valve. The form and proportions are similar to
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Pterinopecten lotus, but it is a larger and coarser form, with the right valve con-

vex. The geological positions of the two species are quite different. The

character of the surface ornamentation distinguishes it from Pterinea prora and

Pterinea avis.

Formation and locality. In shales of the Chemung group, 600 feel above the

base of the formation, at Ithaca. N. V.

ACTINOPTERIA, Hall.

ACTIXOPTERIA EXI.MIA.

l'l. U'E XXV. FIG. 1.

Actinopteria eximia, Hall. Pal. N. V., vol. v. pt. 1. Plates and Explanations: PI. i'.">. !i>_". I. Jan., 1883.

Shell small, rhomboidal ; body falciform, very oblique; Length more than one-

third greater than the height ; margin broadly curved along the ventral

side and abruptly recurved over the posterior end.

Left valve convex. Right valve unknown.

Hinge-line straight, less than the length of the valve.

Beak acute, directed forward. Umbonal angle about 60°.

Ear short, oblique, limited by a distinct sulcus; margin convex: extremity

rounded. Wing imperfectly preserved in the specimen described, apparently

joining the body near the middle of the post-cardinal slope, and very strongly

defined; margin concave, extending acutely backwards; extremity acute.

Test marked by about twenty strong, elevated slender rays, with regular

. lamella? of growth which are extended and bent backwards on crossing the

rays, producing strong semi-tubular spines. The cardinal expansions pre-

serve only the lines of growth.

Interior unknown.

The specimen described has a length of -ill mm., and height of 14 mm.

The description is made from the figure given on plate xxv, as the specimen

cannot be found at the time of this writing. The characters of form and surface

ornamentation are very characteristic, and the species is important as being the
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only one of the genus \i't found in the Schoharie grit. It differs from

A. muricata in its aarrower and more oblique bodj and shorter wing, as

measured along the post-cardinal slope.

Formation and locality. In the Schoharie grit, at Schoharie, N. Y.

Ac'TINOPTERIA MURICATA.

PLATE XVII. FIGS. 1-3.

AviciUa muricata, II.u.l. Geol. Surv. N. Y. : Rep. Fourth Dist.. p. 181. ls-i:l.

Pteronites muricatus. Hall. Cat. Am. Pal- Fuss.: S. A. Miller, ]>. 202. 1*77.

.!'. opteria muricata, Hall. Pal. N. T., vol. v, pt 1. Plates and Explanations : PI. 17, tigs. 1-3. Jan., 1883.

Shell small, sub-rhomboidal
; body sub-ovate, very oblique : length one-third

greater than the height; margin rounded below, turning abruptly backward

on the posterior side, and extending in a direct line to the beak.

Left valve convex. Flight valve unknown.

Binge-line straight from the beak to the posterior extremity, sloping

downward on the anterior side; entire length greater than that of the body

of the shell.

Beak acute, arching over the hinge, inclined forward, situated at the

anterior third of the hinge-line. Umbonal region subtending an acute angle.

Ear broad-triangular, separated from the body of the shell by a broad

undefined sulcus which is limited by a strong sub-angular fold extending

from the beak, and by the deep rounded byssal sinus: margin convex:

extremity obtuse. Wing flat, triangular, defined by having more subdued

surface rays; margin deeply sinuate; extremity mucronate.

Test thin, marked with from eight to twelve strong, filiform rays, with

finer intermediate ones in the broad, flat interspaces. The rays on the wing-

are somewhat subdued. Surface crossed by fine concentric lines of growth,

which, at intervals, are crowded and raised into lamellae, and on the rays are

produced into tubular spines. These spines are seen only in the better pre-

served specimens, and appear in the casts as elongate elevations upon the

rays. The concentric stria' are conspicuous in the anterior sulcus.

Interior unknown.
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Ligamental area grooved.

The largest specimen has an entire length of 16 mm., height L0 mm.,

hinge-line, to the imperfect posterior extremity, 12 mm. A smaller speci-

men has an entire length of 14 mm., height 9 nun., hinge-line 15 mm. The

smallest specimen measures 10 mm. in length of body and hinge-line, and

6 mm. in height.*&*

In form and surface characters this species is quite unlike any other described

from these rocks. In some respects it resembles A. eximia, fig. 1, pi. xxv : bul

has more extended wing and less elongate body.

Formation and locality. In the Marcellus shale at Littleville nearWesi Avon.

Livingston county, N. Y.

Actixopteria Doris, n. sp.

PLATE XVII, FIG. 4.

Acliruipteria Leander, Hall. Pal. N. Y., vol. v, pt. 1. Plates and Explanations : PI. 17, fig. 4. Jan., 1883

Shell small, sub-rhomboidal ; body obliquely sub-ovate; length a little greater

than the height ; margins regularly rounded, sloping abruptly from the

upper part of the posterior side to the beak.

Left valve depressed-convex. Right valve unknown.

Hinge-line straight, about equal to the length of the shell (imperfect in the

specimen described).

Beak depressed, inclined forward, situated at the anterior third of the

hinge. Umbonal region not defined, subtending an acute angle.

Ear not observed. Wing large, flat, not distinctly defined
; margin concave :

extremity acute.

Test thin, marked by regular, equal, rounded radii, with wider flat inter-

spaces, and sometimes with obscure intermediate rays. The wing shows

finer rays, somewhat crowded at its junction with the body. The fine, con-

centric lines of growth are stronger on the anterior of the valve, giving a

cancellate aspect to the surface.
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Interior unknown.

Ligamental area with one or two longitudinal grooves.

The specimen lias a length of IS mm., height lti mm.

Formation and locality. In the Marcellus shale at East Bloomfield, Ontario

county, N. Y.

AcTINOPTEBIA SUBDEOUSSATA.

PLATE XVII, FIGS. 83, 25-27, 29-31; ami PLATE XIX. PIG. 25.

Ptertmites siibdecussata, Hall. Ms., vol. v. IS77.

S. A. Miller in Cat. Am. Pal. Fuss., p. 202. 1877.

Actinopteria ttuMteuxsaia, Hall. Pal. N. V.. vol. v, pt. 1. Plat.-s and Explanations: PI. 17. figs. 33, 25-

27. 29-31 : pi. 19, fig. 25. .Ian.. 1883.

Shell large, suh-rhomboidal, very oblique; body elongate sub-ovate
; height

about one-third less than the length ; margins regularly curved, becoming

more extended on the posterior side.

The left valve, in old specimens, has the umbo convex above, depressed-

convex or Mat below, while in young specimens the umbo is altogether eon-

vex or gibbous. Right valve moderately convex near the umbo. Hat or

concave below the middle.

Hinge-line straight, length about one-fifth less than the length of the shell,

not extending as tar as the posterior margin of the left valve, but extending

beyond the posterior margin of the right valve.

Beak acute, directed forward, somewhat prominent, anterior nearly

terminal. Umbonal region (in young shells) well marked by the sulci;

umbonal angle acute.

Ear very small, separated by a vertical sulcus. Wing large, triangular,

defined in young shells by the abrupt convexity of the post-cardinal slope;-

in old specimens not distinctly defined ; margin concave; extremity acute.

The wing of the right valve is larger, and extends beyond the margin of the

shell.

Test comparatively thin, marked with regular, sub-angular, alternating radii,

the stronger ones extending from the summit of the umbo; a second set interca-
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lated on the lower part of the umbo, and a third set of smaller rays coming
in toward the margin. The first and second series only are shown in young
shells. In the right valve the radii are more subdued. The rays extend

over the cardinal expansions of both valves in nearly uniform size. Concen-

tric, elevated, regularly rounded striae of growth cross, the rays, and cancel-

late the surface, and at intervals are crowded together, giving it a lamellose

aspect.

Interior unknown.

Ligamental area marked by one or two parallel grooves.

A large specimen has a length of 65 mm., height 47 mm., hinge-line 55

mm. A specimen of medium size has a length of 51 mm., height 35 nun.,

hinge-line 41 mm. A smaller example has a length of 18 mm., height 1 1

mm., hinge-line 13 mm.

This species is similar in form to A. decussata, but differs in the convexity of

the valves and the less strongly decussated character of the ornamentation, the

rays being continuous and annulated by the concentric stria?, while in that species

the rays are interrupted by strong concentric lamellaa, between which are the

finer lines of growth.

This species is also less abundant and more restricted in geographical range.

Formation and localities. In the shales of the Hamilton group on the shores of

Canandaigua lake, and near Bellona, Yates county, N. Y.

ACTINOPTERIA DECUSSATA.

PLATE XVII, FIGS. -24, AS ; PLATE XVIII, FIGS. 1-15 ; PLATE XX, FIG. 19 ;
ami PLATE LXXX1V, FIG. 4.

Aviaila deacssata. Hall. Geol. Sui-v. N. Y. : Rep. Fourth Dist. p. 2m. 1S43.

Ptenmites decussata, Hall. S. A. Miller, Cat. Am. Pal. Fuss., p ->&2. 1877.

Aetinopteria decussata, Hall. Pal. X. Y., vol. v. pt. 1. Plates ami Explanations: PI. 17. figs 24, 28; pi.

18, figs. L-15. Jan., 1SS3.

Shell large, sub-rhomboidal ; body sub-ovate, very oblique ; length about one-

fourth greater than the height; margins regularly curving; the anterior

margin sometimes nearly vertical; posterior margin more abruptly rounded.
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Valves convex
;
the righl valve less convex and smaller than the left valve.

Binge-line straight, less than the length of* the valve.

I leak acute, prominent, inclined forward, close to the anterior end of the

shell. Umbonal region prominent, and in the left valve gibbous; subtending

an acute angle.

Ear small, separated from the valve by a broad sulcus, beyond which it is

a mere fold in the shell. Wing large, triangular, flat, extending nearly to

the margin of the valve; limited, in the left valve, by a more or less dis-

tinct sulcus, and the abrupt bending of the concentric stria?; margin con-

cave; extremity acute. This character of the wing is somewhat less marked

in the right valve.

Test thick ; the left valve marked with strong, prominent, rounded radii,

regularly alternating with liner ones on the posterior half of the valve:

crossed at regular intervals by strong concentric lamellae; the interspaces

marked by fine lines of growth. From maceration or exfoliation these

surface characters are usually only partially preserved, or nearly obsolete.

In certain conditions the rays become nodose where crossed by the lamellae,

and in many examples the concentric stria? interrupt the rays, leaving them

alternating above and below the lamellae. (See pi. xviii, figs. 13, 14.)

The surface characters of the body are continued on the wing, while on

the ear the concentric stria? are crowded and conspicuous, and the rays

obsolete. In the right valve the markings are much subdued, the rays often

obsolete, especially on the lower part of the valve, and the concentric lamellae

are simple undulations of the surface.

Ligamental area narrow, linear
; marked, apparently, by a single groove.

The cast shows a fold corresponding to the sulcus limiting the wing. Pallia!

line extending from just anterior and below the umbo to the posterior portion.

of t he bod} and thence recurving, terminating in a small oval muscular impres-

sion. Xo evidences of teeth are seen in the casts or the interior of valves.

A large specimen has a length of 7G mm., height 56 mm., hinge-line 62

nun. A medium sized example has a length of 52 mm., height 43 mm.,

hinge-line VI nun.
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This form differs from A. subdecussata in the greater and nearly equal

convexity of the valves, the stronger, rounded rays, and their interruption by
the concentric lamella?.

Formation and localities. In the Hamilton group, at numerous places in

Central and Western New York.

Ai'TINOPTERIA BOYDI.

PLATE MX, FIGS 2-st, 36-30; and PLATE I. XXXIV. FIGS 1«:. IT.

Avicula Boydii, Conrad. Jour. Acad. Nat. Sri.. Phila., vol. viii. p. 237, pi. 12, Eg. 4. 1842.

Phiinea Boydi. Conrad, s. A. Miller in Cat. Am. Pal. Fuss.. p. 201. IsTT.

Avicula quadiiila, Cohbad. Jour. Acad. Nat. Sci., Phila., vol. viii. p. 243. pi. 13, tit:. 5. Is42.

Actinopteria Bvydi, Hall. Pal. N. Y.. vol. v. pt. 1. Plates and Explanations : PI. 19, 6ga. 2-24. 26-30 ; pi.

23. Bgs. 5, B. Jan.. 1853.

Compare Avicula perobliqua, Cohbad. Jour. Acad. Nat. s.-i.. Phila., vol. viii. p. 23.">. pi. 12. ti;:. I. 1842.
" *'

pleuroptera, Conbad. " " •• •• ••

p 242, pi. 13. riir. 2. Is-pj.

Shell of medium size, rhomboidal; body ovate, varying in proportions, the

longitudinal axis at an angle with the hinge-line of from 45° to 60° ;

length varying from nearly equal to one-fourth greater than the height :

margins regularly rounded below, straight and nearly vertical for a short

distance in front; post-basal side extended.

Valves convex, the right valve a little less convex than the left.

Hinge-line straight from the anterior side of the beak to the posterior

extremity.

Beak anterior, acute, prominent, inclined forward, rising above the hinge

in the left valve. Umbonal region prominent, subtending an acute angle.

Ear short, oblique, limited by a deep but not sharply defined sulcus. Wing-

large, triangular, not distinctly separated from the body of the shell : margin

concave; extremity acute. In the right valve the ear is somewhat more

extended, the sulcus not strong, but the byssal sinus is marked; the wing-

is proportionally larger and usually more acute at the extremity.

Test thick; the left valve, in well-preserved specimens, is marked by

numerous strong, simple, sharp rays, which are continuous from the umbo to

15
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the margin, with rarely intercalated finer ray's; crossed by regular, sharp,

elevated, concentric lamella' which (in good specimens) are produced into Bub-

tubular, spiniform extensions upon the rays. Lines of growth are seen

between the lamellae. On the wing the rays are more subdued while the

concentric lamellae are strong. The ear is marked only by the crowded con-

centric striae. On the right valve the radii are obsolete on the body and

well-marked on the wing, and the lamellose expansions are conspicuous. In

some casts they appear as undulating elevated lamellse.

Pallia] line extending parallel to the margin of the shell and terminating

in a muscular impression on the posterior slope. A small muscular impres-

sion is also seen just in front of the beak, and obscure indications of one or

two cardinal teeth.

Ligamental area narrow, striated, marked by two or three slender grooves,

which are slightly divergent from the hinge-line.

One of the original specimens of A. quadrula {=A. Boydi) has a length of

30 mm., height and hinge-line each 28 mm. A similar specimen has a

length of 25 mm., height and hinge-line each 23 mm.

Two large specimens belonging to the group of A. Boydi have the follow-

ing respective dimensions : length 38, and 40 mm., height 38, and 35 mm.,

hinge-line 34, and 30 mm.

This species, in older specimens, resembles A. subdecussata, but differs in the

character of the rays, in the less obliquity, and the wider body. The left valve

somewhat resembles the right valve of Avicula recticulata, Hisinger, but a com-

parison of the right valves of both species shows them to be different.

The forms here classed under one specific designation were described by Mr.

Conrad under different species, viz.: Avicula Boydii, A. quadrula, A. pleuroptcra,

and probably A. jicrobliqua.

'flic species in its various stages of growth and state of preservation presents a

greal variation in form and surface characters. The usual condition is that of casts

of the interior or specimens more or less exfoliated, leaving the surface markings

subdued or obsolescent, and in a few specimens only, have the entire characters

of the test iu cither or both valves been observed. The older specimens show
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an extension of the .shell along the post-basal margin which is marked by
concentric strise and undulations, while the rays become interrupted and obsolete.

After a study and comparison of a very large number of individuals, it has

not been found possible to draw any satisfactory line of specific distinction.

The figures on plate xix illustrate all the important varieties of form that have

been observed.

The specimens illustrated in figures 2,3, 4 of plate xix, represent the typical

form of A. quadrula, Conrad ; the figures 9, 10, 1 1 of the same plate more

nearly correspond to the A. Boydii, Conrad. All the right valves show the same

degree of convexity and the same surface characters, and vary in form no more

than the variations in the left valve. The extreme forms seen in figures 20 and

27 are old shells, showing the irregular growth of the margins, leaving the upper

portions of the shell of normal form and surface characters.

The following are Mr. Conrad's descriptions:
" Avicula Boydii, pi. 12, fig. 4.—Sub-rhomboidal, compressed, lower valve

" with numerous radii, disposed to he interrupted by concentric lines, which

" are fimbriated, or have numerous angular indentations; anterior wing short,

"
sinuous, truncated ; posterior wing ample; posterior extremity of the valves

"
acutely rounded."

"Avicula quadrula, pi. 13, fig. 5.—Sub-quadrate; length and width equal,

"
compressed ; lower valve plano-convex, with distant radii of equal size,

"crossed by concentric lines; posterior wing rather shorter than the width of

" the shell
;
anterior wing triangular, beneath which the margin is direct before

"
rounding to the beak."

The unrecognized form is indicated as follows :

" Avicula pleuroptera, pi. 13, fig. 2.—Lower valve sub-ovate, ventricose, with

" obsolete radii
;
summit of umbo above the cardinal line

;
anterior wing very

"short; the posterior wing produced, rostrated, acute, with an oblique rib or

" carina on the posterior half, extending to the acutely angulated extremity."

The oblique rib or carina mentioned was probably one of the lateral teeth as

shown in figure 12, plate xix.

The Avicula ansustirostra of Conrad, cited as occurring at Middleville, Schoharie
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county, Lb probablj from the Hamilton shales at Fultonham; and the only

species from this locality, answering the description given, is A. Boydii, in

a condition in which the radii and elevated concentric lamellae are more con-

spicuous than in any specimens from Cazenovia, Hamilton, or any other locality

in Central New York.

Formation and localities. In the shales of the Hamilton group; abundant at

numerous places in the eastern and central portions of the State.

ACTINOFTERIA PER0BLIQUA.

l'LATK XIX, PIG. 31; PLATE LXXXIV, PIG. 14.

Arirnlu perubliqua, Conrad. Jour. Acad. Nat. sL-i.. Phila., vol. viii, p. 235. pi. 12, fig. 1. 1842.

Actirwpteria perobliqiia, (Conrad) Ball. Pal. N. V., vol. v, pt. 1. Plates and Explanations : PI. lit. fig. 31.

Jan.. 1SS3.

Shell of medium size, sub-rhomboidal ; body very oblique, narrow-ovate; length

one-third greater than the height ;
anterior margin truncate or slightly con-

cave ; basal margin regularly arched and acutely rounded over the post-basal

side.

Valves very convex. Left valve gibbous in the upper part, angular along

the post-cardinal slope. Right valve somewhat less convex.

Hinge-line straight, about two-thirds the length of the shell.

Beak anterior, acute, prominent, inclined forward. Umbonal region

gibbous, subtending an acute angle.

Ear a small lobe, defined by a distinct sulcus and shallow, elongate, bvssal

sinus. Wing large, triangular, limited by the angular post-cardinal slope

of the valves
; margin moderately concave, sloping forward ; extremity

angular.

Test (as seen in the specimen, which is a partial cast of the interior),

marked bv irregular concentric striae, which become fasciculate on the wing;

the surface apparently without rays.

Muscular impression large, sub-quadrangular below the middle of the post-

cardinal slope, from which, the pallial line curving downward below the
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middle of the valve, extends parallel with the margin to the anterior side of

the umho.

The specimen described lias a length of 37 mm., heighl 24 mm., hinge-

line 27 mm.

This specimen occurs associated with A. Boydi and other allied forms, and is

known by the convexity of the valves, the sub-angular character of the posterior

slope of the left valve, the great obliquity, the proportions of length and height,

and the absence of radii in the cast.

Mr. Conrad's original description of A. perobliqua is as follows :

" Avicula perobliqua, pi. 12, fig. 1.—Obliquely sub-ovate, with radiating lines

"distinct only on the posterior side: dorsal line rectilinear, long and very
"
oblique ; anterior wing short, wide, sinuous, the front margin inclining to a

"
regular arch ; posterior extremity acutely rounded.

"
Locality

— Hamilton, Madison county, N. Y.
; Upper Silurian shale.

" A common species, very easily distinguished from others of the genera
" with which it is associated, by its long, very obliquely ovate outline. Casts

" of the interior scarcely exhibit any radiation. It is often found with connected

" valves."

The radii mentioned in this description cannot be recognized in the specimen

which preserves only concentric striae on some parts of the surface. Mr.

Conrad's description may have included casts of A. Boydi, which show slight

traces of radiation, and occur in the same association.

Formation and locality. In the shales of the Hamilton group, Cazenovia,

Madison county, N. Y.

ACTINOPTERIA PUSILLA, U.
s]>.

PLATE I.XXXIV, FIG. :j.

Shell small, sub-rhomboidal : body ovate, very oblique: length and height

nearly equal ; margin for a short distance on the anterior side nearly vertical.

broadly rounded along the base and produced on the posterior side.
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Right valve convex on the umbo, becoming depressed below the middle of

the length. Left valve unknown.

Hinge-line straight, less than the length of the shell.

Beak anterior, acute, moderately prominent. Umbonal region scarcely

gibbous, subtending an acute angle.

Wing narrow, triangular, elongate, extending nearly to the posterior end

of the shell: margin concave; extremity abruptly acute.

Test thin, marked by elevated, sub-imbricating concentric hands, produced

li\ the lamellose character of the striae. Grossing these hands, on the

posterior half of the shell, are interrupted radiating lines, which indicate the

presence of radii upon the original surface. The wing is marked in a

similar manner by strong hands, which pass over the hinge-margin, and it

also shows two or three interrupted radiating lines, like those on the poste-

rior part of the body of the shell.

Interior unknown.

The specimen described has a length of 11 mm., height 12 mm., and

hinge-line Hi mm.

This species is allied to A. decussata and A. Bnydi, having the wing charac-

teristic of the former; but it is a proportionally shorter form, and the

surface markings are quite unlike the right valve of any of the forms at present

known.

Formation and locality. In shales of the Hamilton group, on the shores of

Canandaigua lake, N. Y.-

A.CTIN0PTERL4 PERSTRIALI8.

PLATE .Will, FIGS. -'. 7: AND PLATE I.XXXIV, FIG. 12.

Actinopteria pertttrialis, Hall. Pal. N. V.. vol. v, pt. 1. Plates ami Explanations: PI. 23, figs. -.'.

Jan., iss:{.

Shell small, sub-rhomboidal
; body sub-ovate, axis slightly curved and oblique

at an angle of about 45° with the hinge; height about three-fourths the

length of the body : basal margin broadly rounded; posterior margin abruptly

curved.
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Left valve regularly convex, moderately gibbous at the umbo. Righl
valve depressed-convex below, more convex above.

Hinge-line straight, length equal to the length of the body.

Beaks sub-anterior, in the left valve prominent and rising above the binge;

in the right valve the beak extends to the hinge-line. Umbonal region

moderately gibbous in the left valve, convex; in the right, subtending nearly

a right angle.

Ear short, separated from the body by a marked byssal depression ; extrem-

ity rounded. "Wing narrow, triangular, joining the bod}- midway between the

beak and the posterior extremity, not distinctly defined : margin concave
;

extremity produced and acute. The right valve is less distinctly auriculate

in front
;
the anterior extremity acute ; the wing is larger and the margin

less abruptly concave.

Test thin, marked by fine concentric striae which are more conspicuous and

equidistant on the right valve. The left valve is marked with fine, closely-

arranged radii, which are strongest on the upper margin of the wing. The

body of the right valve shows only sharp, distant, concentric stria' : the wing

is marked by a few rays in the lower part, and by stronger radii along the

hinge-line, which are cancellated by the concentric striae. The auricle is

radiated, and cancellated in the same manner.

Interior unknown.

A left valve has a length of 13 mm., height 10 mm., and hinge-line 12 mm.

A large right valve has a length of 15 mm., height 12 mm., and hinge-line

15 mm.

This species differs from A. tenuistriata in its more oblique body, compara-

tively longer hinge-line, and more closely arranged and stronger radii.

Formation and locality. In the lower part of the Chemung group, near

Ithaca, N. Y.
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A.CTINOPTERIA TENDISTRIATA, ll. sp.

I'l. VI I, LXXXIV, PIGS. 5, 6.

Shell small, sub-quadrate; bodj short-ovate, oblique at an angle of 60° with

the binge; length about one-fifth greater than the height ; anterior margin

below the sinus nearly vertical, and then making a broad curve along the

base; posterior margin broadly curved.

Left valve regularly convex below the middle, gibbous on the umbo.

1 tight valve smaller, nearly equally convex.

Hinge-line straight, a little greater than the height of the valve.

Beaks at about the anterior third of the hinge-line, prominent, obtuse,

rising above the hinge. Umbonal region gibbous and ample, subtending

nearly a right angle.

Ear small, defined by a distinct sinus and byssal depression, rounded at

the extremity. Wing small, triangular, joining the body below the middle of

its length, not strongly limited
; margin gently concave; extremity acute.

Test thin, marked by line concentric striae, and filiform radiations with

wider interspaces, which are marked by extremely slender intermediate

stria>. On the anterior side the radiating lines are finer, and on the cardinal

margin of the wing they are stronger. The right valve is marked only by
elevated concentric stria', and the wing by line radiations, which become

stronger toward the cardinal margin.

One specimen lias a length of 16 mm., height 13 mm., and hinge-line

14 mm.

This species is distinguished from A. perstrialis by its erect and more nearly

quadrate form, shorter ear, less extended wing with less concave margin, and

more distant, liner striae.

Forma/ion and local//;/. In the lower part of the Chemung group at

Ithaca, N. Y.
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ACTINOPTEKIA AU1UCULATA, 11. sp.

PLATE LXXXIV, FIG. 18

Shell small, rhomboidal ; body ovate, oblique at an angle of more than 45°

with the hinge; length about one-fifth greater than the height; anterior

margin rounded to the sinus; base gently curved
; posterior margin abruptly

recurved.

Left valve regularly convex below, gibbous above. Right valve unknown.

Hinge-line straight, greater than the height of the valve.

Beak anterior to the middle of the hinge-line, acute, prominent, arching over

the hinge. Umbonal region abruptly gibbous, subtending an acute angle.

Ear large, straight above, limited by an abrupt vertical byssal depression ;

extremity rounded. Wing small, not strongly denned, joining the body
two-thirds of its length below the beak ; margin concave : extremity

produced.

Test marked by concentric stria?, and about twenty somewhat strong,

sharp radii ; this ornamentation is also continued on the wing and the ear.

Interior unknown.

The specimen is 10 mm. in length, 6 mm. in height, hinge-line 7 mm.

This species resembles A. perstrialis in form, but differs in the larger ear,

abrupt vertical byssal depression, shorter wing and coarser radii.

Formation and locality. In the Chemung group at Lawrenceville, Tioga

county, Pa.

ACTINOPTERIA DELTA.

PLATE Will, FIG :;

Aetinopteria delta, Hall. Pal. N. Y , vol. v, pt. 1. Plates and Explanations : PI. 23, fig. 3. Jan., 1883.

Shell of medium size, rhomboidal ; body broad-ovate, oblique at an angle of about

60°; height less than three-fifths the length; anterior margin rounded,

curving into a defined sinus
;
base broadly curved ; post-basal side abruptly

rounded.

16
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I. .ft valve gibbous above, gently convex below. Right valve unknown.

Hinge-line straight, about equal to the beight of the valve.

Beak at about the anterior third of the binge, directed forward, prominent,

rising above the cardinal line. Umbonal region gibbous, nearly rectangular.

Ear rounded, defined by a distinct byssal depression whicb extends

forward from the beak. Wing small, joining the body near the posterior

extremity, not strongly defined ; margin gently concave ; extremity produced.

Test marked by fine concentric stride, and undulating or interrupted

filiform radiations, with wider interspaces, which have probably been marked

by liner intermediate striae. The concentric lines are obscure in the cast

and appear as a few irregular concentric undulations.

Interior unknown.

The specimen is 23 mm. in length, 15 mm. in height, hinge-line 10 mm.

Formation and locality. In the lower part of the Chemung group at Ithaca,

N. Y.

ACTINOPTERIA EPSILON.

PLATE XXIII, FIGS. 4, 8, (5 and 8?).

.1. tinopti riu epsikm, Hall. Pal. N. V., vol. v, pt. 1. Plates and Explanations: PI. -3. figs. A. 8. .Ian., 1883.

Shell of medium size, rhomboidal
; body ovate, oblique to the axis at an angle

of about till ; height about three-fourths the length ; anterior margin rounded

into a very abrupt sinus; base broadly curved; post-basal side abruptly

rounded.

Left valve moderately convex. Right valve depressed-convex above, Hat

or concave below.

Hinge-line straight, length somewhat less than the height of the valve.

Beaks anterior, acute in the left valve; prominent and elevated above the

binge. Umbona] region gibbous, subtending an angle of less than 60°.

Ear short, defined by a deep, abrupt byssal depression. Wing triangular,

joining the body below the middle, not strongly defined; margin regularly

concave ; extremity acute and produced.
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Test thin, in the left valve marked by somewhat distant, elevated, lamellose,

concentric striae, with intermediate finer lines, and by abruptly elevated

rounded rays with wider interspaces; these arc cancellated by the concentric

stria?, which are more conspicuous on the wing. In the right valve the radi-

ating stria? are subdued, and the concentric stria' become more conspicuous.

Interior unknown.

A specimen of the left valve is 21 nun. in length, lb nun. in height, and

hinge-line 14 mm.

This species differs from A. delta by its narrower form and greater obliquity

of body.

Formation and locality. In the lower part of the Chemung group at Ithaca,

N. Y.

ACTINOPTERIA ZETA.

PLATE XX111, FIG. 9; IND PLATE I.XX.YIV, FIGS. 1. .'.

Aethinpteria ze.ta. Hall. Pal. N. Y., vol. v, jit. 1. Plates and Explanations: PI. "ill. fig !). Jan.. L883.

Shell large, rhomboid-orbicular; body broadly ovate, nearly erect; height greater

than the length; auricular margin rounded into the byssal sinus; below the

sinus the margin is nearly vertical and gradually joining the broad basal

curvature
; posterior end regularly rounded.

Left valve gently convex below, moderately gibbous above. Right valve

flat or concave below, depressed-convex above.

Hinge-line straight, much longer than the greatest length of the valve.

Beak in the left valve sub-anterior, elevated, curving over the hinge; in

the right valve depressed, not rising above the hinge-line. (Jmbonal region

subtending nearly a right angle.

Ear small, rounded at the extremity, defined by a strongly marked h\ ssal

depression. Wing large, joining the body below tin' middle, not strongly

defined; margin deeply concave in the middle ; extremity produced into an

acute extension.

Surface marked by strong, elevated, regular, distant, lanielliform. concentric
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stria\ with intermediate liner lines, and by slender, filiform, undulating,

distant rays, which are more crowded on the anterior side, becoming liner and

more numerous at the junction of the wing with the body, and a lew much

stronger ones along the cardinal line. Kays not present on the ear, which is

marked onhj by the crowded concentric striae. The concentric stria1 crenu-

late the rays and bend backward in the interspaces, producing a beautifully

cancellated surface.

The right valve shows two oblique lateral folds or teeth posterior to the

beak.

A right valve has a length of 25 mm. parallel to the hinge, height 28 mm.,

hinge-line about 34 mm. An imperfect left valve has an approximate length

of 22 mm., height 24 nun., and hinge-line 33 nun.

This species is distinguished by its erect, orbicular form, great extension of

hinge-line, and marked surface characters.

Formation and locality. In the lower part of the Chemung group at Ithaca,

N. Y.

ACTINOPTERIA ETA, U. Sp.

PLATE LXXXIV, FIGS. Ml.

Shell of medium size, rhomboidal ; body broad and short-ovate, oblique at an

angle of about 45°; length about one-fourth greater than the height; anterior

margin below the sinus nearly vertical, curving gradually into the broad

base
; posterior side regularly rounded.

Left valve regularly convex below, moderately gibbous above. Right

valve smaller, depressed-convex below, gently convex above.

Hinge-line straight, length greater than the height of the shell.

Beak in the left valve sub-anterior, prominent, arching over the hinge ; in

the right valve subdued, scarcely rising above the hinge-line. Umhonal

region gibbous in the left valve, subtending an acute angle.

Ear, in the left valve rounded at the extremity, slightly oblique, defined by

a distinct byssal depression. In the right valve the ear is larger and flat,
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strongly limited. Wing comparatively large, extending three-fourths the

length of the valve, not strongly defined; margin concave; extremity pro-

duced and acute. In the right valve the wing is larger, extending almosl

as far as the posterior side of the valve.

Surface of left valve marked by distant, lamellose, concentric striae, and by

radiations with wider interspaces, which have sometimes slender intercalated

rays. The concentric lamellae crenulate the radii, and are arched backward

in the interspaces, producing a beautifully cancellated surface. The finer

concentric striae between the lamellae are rarely visible, and the spaces

between the rays show, under a lens and in well-preserved examples,

extremely fine, crowded radiations. The radii are also seen in the depression

limiting the ear. and on the wing they are equal to those on the body of

the valve. The right valve is marked by regular, equidistant, concentric

lamellae. The posterior slope and wing show numerous fine radii which are

crossed by concentric striae continued from the lamellae on the body of the

valve.

Interior unknown.

A small specimen is '20 mm. long, 14 mm. high, and hinge-line 16 mm.

A larger imperfect example has. approximately, a length of 30 mm., heighl

22 mm., and hinge-line 24 mm.

In surface characters this species resembles A. zeta, but is distinguished by

its greater obliquity and much smaller wing.

Formation and locality. In the lower part of the Chemung group at Ithaca.

N. Y.

ACTINOPTERIA THETA, 11. Sp.

PLATE LXXX.IV, FIGS. IS, 19.

Shell large, sub-rhomboidal ; body broadly ovate, oblique at an angle of about

55°; length about one-fourth greater than the height; anterior margin,

below the ear, nearly vertical, curving into the broad base; posterior end

regularly rounded.
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Left valve moderately convex, depressed below. Right valve smaller and

less convex, nearly Mat below.

Hinge-line straight, length nearly equal to the height of the shell.

Beaks Bub-anterior, prominent, arching over the hinge-line in the left

valve. CTmbonal region moderately gibbous in the left valve, subtending an

acute angle.

Ear rounded, a little oblique, denned by a nearly vertical depression. In

the right valve the ear is Hat or concave, limited by the abrupt elevation

of the umbo. Wings large, in the left valve extending about three-fourths the

length of the body, and in the right valve joining the body at the posterior

end, without distinct limitation in either valve ; margin moderately concave;

extremity slightly produced, angular.

Surface of left valve marked by sharp, elevated, lamellose, concentric

striae, with intermediate finer lines; and by slender, elevated rays, with wider

interspaces between the primary rays, which are often occupied with one or

two finer lines; the ear and wing are marked in a similar manner. The

rays are distinctly crenulated, and the interspaces are cancellated by the

concentric lines, which are slightly curved backward. The surface of the

right valve is marked by strong, lamellose, concentric stria?, which become

less conspicuous on the wing. The posterior slope of the body and the wing
of this valve are marked by numerous fine rays.

Interior unknown.

A specimen, with the two valves attached, has approximately a length of

IS mm., height 30 mm., and hinge-line 33 mm.

This species resembles A. eta, but differs in the more extended wing, finer

radii of the left valve, with interstitial additions, narrower interspaces, and

more numerous concentric lamellae.

Formation and locality. In the shales of the lower part of the Chemung

group at Ithaca, N. Y.
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• ACTINOPTERTA [OTA, 11.
s|).

PLATE LXXX1V, PIG 7

Shell of medium size, rhomboidal ; body broadly ovate, oblique ;it an angle of

about 45° ; length about one-seventh greater than the height : anterior margin

nearly vertical or .slightly inclined for a short distance, thence curving into

the broad base ; posterior end broadly rounded.

Left valve depressed below, regularly convex above, scarcely gibbous.

Right valve unknown.

Hinge-line straight, about equal to the length of the shell.

Beak sub-anterior, prominent. Umbo moderately gibbous, subtending an

acute angle.

Ear comparatively short, defined by a distinct byssal depression, rounded

at the extremity. Wing not strongly limited, extending quite as far as the

posterior extremity of the shell; margin somewhat deeply concave in the

middle ; extremity produced and acute.

Surface marked by concentric lamellose stria?, and fine thread-like rays,

which are crenulated and cancellated by the lines of growth both on the

body and on the wing.

Interior unknown.

One of the specimens is 30 mm. in length, 22 mm. in height, ami hinge-

line about 3(1 mm.

This form resembles A. theta, but the body is proportionally shorter, the

hinge-line longer, the wing margin more concave and the extremity more

produced.

Formation and locality. In the lower part of the Chemung group at Ithaca.

N. Y.
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A i TINOPTEHIA KAPPA, 1). sp.
'

PLATE IAWIV, H1G. 13.

Shell of medium size, rhomboidal; body narrowly ovate, oblique at an angle of

less than 45
; length one-third greater than the height : anterior margin

oblique, rounded into the broadly curved basal margin; posterior end abruptly

rounded.

Left valve depressed below, convex from the middle upward. Right valve

unknown.

Hinge-line straight, equal to the height of the valve.

Beak sub-anterior, prominent, arching over the hinge-line. Umbonal

region moderately gibbous.

Ear short, oblique, rounded anteriorly, defined by a distinct byssal depres-

sion. Wing triangular, joining the body nearly two-thirds of the length from

the beak; margin oblique, concave; extremity produced, acute.

Test thin, marked by fine, concentric, irregularly fasciculating striae, giving

an undulated appearance to the surface, and by filiform, interrupted and

undulating radii, with wider interspaces, which sometimes show fine

intercalated rays. The radii upon the wing are prominent and cancellated

by the concentric strife, and are obsolete upon the ear.

Interior unknown.

The specimen has a length of 30 nun., height '20 mm., and hinge-line

20 mm.

This specie- differs from A. epsilon, in the greater obliquity, longer hinge-line,

and more distant radii.

Formation and locality. In the lower member of the Chemung group at

Ithaca, N. Y.
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PTYCHOPTERIA, Hall.

Ptychopteria Proto.

PLATE Will. FIGS ]-•, 14.

Ptycltopteria Prvto, Hall. Pal N. V.. vol. v, pt. 1. Plates and Explanations: PL 23, figs. 12, 14.

Jan., 1883.

Shell small, rhomboidal
; body narrow-ovate, oblique at an angle of about '>'>

with the hinge-line; length more than one-third greater than the height;

ante-byssal margin sub-truncate, rounding into the broad sinus; base broadly

rounded; posterior end somewhat abruptly curved.

Left valve regularly convex below, gibbous in the middle and above.

Right valve unknown.

Hinge-line straight, length a little greater than the height of the valve,

and nearly equal to two-thirds its length.

Beak at about the anterior third of the hinge, prominent, inclined forward.

Umbo abruptly gibbous, subtending an acute angle.

Anterior end large,* rounded, limited by a broad byssal depression directed

backward ; extremity angular. Wing small, narrow-triangular, extending

to near the posterior end of the body; margin scarcely concave; extremity

obtuse.

Surface marked by fine, regular, elevated radii, which are less conspicuous

on the wing ;
also by concentric striae, which are often crowded and lamel-

lose, producing a somewhat undulated character of the surface.

Interior unknown.

A large left valve has a length of 29 mm., height IS mm., and hinge-line

20 mm. A smaller specimen has a Length of 20 mm., height 13 mm., and

hinge-line 14 mm.

This species resembles P. sinuosa, but the anterior end is wider; the wing

is smaller and not produced at the extremity, and the radii are coarser. These

*Iuthe descriptions of the species of Ptychopteria ami Leptodesma, the term auric] ear is

applicable to the anterior extension as i.. Actinopteria and Leiopteria ami the term anterior end has I n

used for that portion of tin- shell anterior to the Ivyssal Minis.

17
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two species axe distinguished from the forms which follow by the large anterior

end whirl: is separated from the body by a broad byssal depression.

Formation and locality.
In a coarse sandstone, from a bowlder containing the

same associated fossils as a sandstone at Portville, Cattaraugus Co., N. Y.
;

probably of the Cpper Chemung group; Smethport. McKean county. Pa.

PtTCHOPTEEIA SIM iis \.

PLATE XXIII. FIG. 13; 1M. ATI: I.XXXV. FIG 8.

Ptyehopleria sinwosa, Hall. Pal. N. Y.. vol. v, [it.
2. Plates and Explanations : PI. 23, fig. 13. Jan.. 1883.

Shell of medium size, rhomboidal
; body narrow-ovate, oblique at an angle of

about 40° with the hinge; length more than one-third greater than the

height; ante-byssal margin nearly vertical, curving into the broad sinus;

base broadly rounded ; posterior margin recurving into the wiug.

Left valve convex below, gibbous in the middle and above. Right valve

unknown.

Hinge-line straight, Length four-fifths the length of the shell.

Beak at about the anterior third of the hinge, acute, directed forward.

Umbonal region strongly gibbous, limited by the abrupt depression of the

body on the posterior side, and by the bj^ssal depression on the anterior side.

Umbonal angle about 30°.

Anterior end large, narrow, rounded, defined by a broad, shallow, nearly

vertical byssal depression; extremity angular. Wing narrow-triangular,

extending nearly to the posterior extremity of the body ; margin nearly

vertical, slightly concave; extremity somewhat produced, angular.

Surface marked by fine undulating radii, which are less conspicuous on the

wing, and by fine concentric lines of growth, which are crowded into sub-

imbricating lamella'. On the anterior side of the body the rays are cancel-

lated by the elevated concentric striae.

The ligamental area shows a sharp linear groove extending three-fourths

of its length posterior to the beak, and a narrow cardinal tooth anterior to the

beak and parallel to the hinge.
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A large specimen of the left valve has a Length of -)\ nun., height in mm.,
and hinge-line 25 mm. A smaller one has a length of 24 mm., heighl L3

mm., hinge-line 20 mm.

This species has a narrower anterior end than the preceding, a larger and

more extended wing, finer and undulating stria'.

Formation and localities. In sandstones of the Upper Ghemung group, Smeth-

port, McKean comity, and at Warren. Warren count)'. Pa., associated with

Spirifera Verneuili.

Ptychopteria Salamanca.

PLATE XXIII. He.-, it 20.

Ptychopteria Salamanca, Hall. Pal. N. V., vol. v. pt. 1. Plates and Explanations: PI. 23, figs. 17-20.

Jan.. Ins.:

Shell large, rhomboidal; body sub-ovate, oblique at an angle of about 40° with

the hinge-line: length more than once anil a half the height: ante-byssal

margin oblique, rounded below, slightly concave at the sinns, and sloping to

the broadly rounded base, thence abruptly recurved and continued almost

vertically into the margin of the wing.

Valves convex, gibbous above the middle. The left valve is more gibbous

than the right ami somewhat larger.

Hinge-line straight, length more than three-fourths the length of the shell.

Beaks in front of the anterior third of the cardinal Hue, directed forward :

the left beak prominent, acute, arching over the hinge; the right beak obtuse,

depressed, scarcely rising above the hinge-line. Umbonal region gibbous,

subtending an acute angle. The umbo and beak of the left valve are much

more prominent, and the post-cardinal slope is obtusely sub-angular.

Anterior end comparatively small, triangular, produced into an acute

extension. Wing large, triangular : margin gently concave ; extremity pro-

duced, acute. The fold and sulcus are more conspicuous in the right valve.

Surface marked by fine, regular, undulating and interrupted radii, which

are more conspicuous on the wing: crossing these are regular concentric
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liiu's, which arc irregularly crowded into sub-imbricating Lamellae. On the

anterior end of the valve the radii arc cancellated by the concentric stria'.

Interior characters unknown, except a narrow groove along the ligamental

area.

A left valve lias a length of 41 mm., height 24 mm., hinge-line M2 mm.

A similar right valve lias a length of 40 mm., height 24 mm., hinge-line

•'! I nun.

This species varies in different conditions of preservation. The obtusely

sub-angular appearance of the posterior slope is often exaggerated by lateral

pressure or subdued by vertical pressure. The same is true of the folds of the

wing. In some conditions the radiations are continuous, in others they are

cancellated. In weathered specimens the striae are sometimes nearly obsolete.

ami thi' concentric lamella* more prominent.

Formation and locality. In the Chemung group, in a sandstone above the

conglomerate at Rock City, near Salamanca, N. Y.

Ptychopteria Sao.

PLATE XXIII. BIGS. 16, 23; kND PLATE LXXXV, FIGS. 14-K

Pbycliapteria Sao. Hall. Pal. X. V.. vol. v. pt. 1. Plates and Explanations: PI. 23, figs. Hi, 33.

Jan.. 1883.

Shell of medium size, rhomboidal; body narrow, elongate-ovate, oblique at an

angle of about 45° with the hinge-line; length one-third greater than the

height ; ante-byssal margin obliquely sub-truncate, genth curving into the

sinus; l>ase broadly rounded: posterior margin extended, abruptly recurved

to the wing.

Valves convex; left valve larger and more convex than the right.

Hinge-line straight, longer than the height of the valve.

Beak in front of the anterior third of the cardinal line obtuse, prominent in

the left valve and arching over the hinge; less prominent in the right valve,

ami rising just above the hinge. Umbo gibbous in the left valve, less gibbous

in the right, subtending an acute angle.
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Anterior end short, small, acute, limited by a shallow byssal depression.

Wing large, triangular, extending to near the posterior extremity of the body ;

margin slightly oblique, scarcely concave; extremity apparently noi produced.

Surface marked by fine radii which are more or less interrupted by the

varices of the concentric stria 1

, and are frequently undulating. The concentric

stria? are often fasciculate, and in their usual condition give an undulated

appearance to the cast, but where well-preserved they are angular and some-

what lamellose.

Interior unknown, except a narrow groove along the ligamental area of

the hinge.

A left valve of usual dimensions has a length of 30 mm., height 19 mm.,

hinge-line 23 mm. A similar right valve has a length of 31 mm., height 18

mm., and hinge-line 22 mm.

This species differs from P. Proto in its less angular posterior slope and

posterior end ;
the margin of the wing is less oblique to the hinge and the

extremity is not produced.

The specimens occurring in a conglomerate or coarse sandstone have Keen

subjected to different degrees of pressure and maceration, and consequently

present a great variety of aspect in the surface ornamentation. The furrow

and fold limiting the wing are always less conspicuous in the left valve; and

in some cases when the shell has suffered pressure these characters are \ en-

obscure.

Formation and locality. Abundant in a conglomerate of the Chemung group

at Panama, Chautauqua county, N. Y.

Ptvchopteria Eucrate.

PLATE XXIII, FIG. -'4; PLATE I.XXW. HGS. -•:. 28.

Ptychopteria Kucrate, Hall. Pal. N. Y., vol. v. pt. 1. Plates ami Explanations : PI. •_:'.. fig. 24. Jan., 1883.

Shell above the medium size, rhomboidal; body very narrow, elongate-ovate.

oblique at an angle of about 30° with the hinge-line ; length nearly twice

the height; ante-byssal margin oblique, curving into the sinus; the ventral
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margin broadly curved; posterior extremity abruptly or sub-angularly

recurved.

Left valve convex, gibbous on the umbo and obtusely sub-angular along

the post-cardinal slope. Right valve less convex, somewhat smaller than the

left.

Hinge-line straight; length about two-thirds the length of the valve.

Beak near the anterior fourth of the Length of the hinge, directed forward
;

beak of left valve prominent, acute, incurved over the hinge-line; beak of

right valve obtuse, and not elevated. Umbonal region of the left valve

gibbous and angular, of the right valve convex, subtending a very acute

angle.

Anterior end small: margin rounded; extremity acute. Byssal depression

oblique, directed backward. Wing narrow, triangular, joining the body at the

posterior end: margin obliquely truncate, scarcely concave; extremity

apparently not produced.

Surface marked by fine radiating stria1

, which are more conspicuous on the

holy of the valve and upon the wing, and are very obscure on the anterior

end: these are crossed by fine concentric stria' of growth which, at irregular

intervals, are raised into fascicles, usually more conspicuous on the umbo

and post-cardinal slope. On the right valve the radii are usually obsolete.

Interior unknown, except the usual linear groove along the binge-line.

A large left valve has a length of 40 mm., height 20 mm., and hinge-line

2S mm. Another is 08 mm. in length, height 20 mm., and hinge-line 27 mm.

In this species the body is more oblique than in P. Salamanca ; the angularity

of the left valve is in a direct line down the middle of the body: the shell

is comparatively narrower
;
the extremity of the wing is not produced: the

byssal depression is more oblique. The want of striae on the anterior end and

their obsolescence on thi' right valve are marked characters. It is proportionally

much longer than P. Sao, with which it is associated.

Formation and locality. In the lower part of a conglomerate of the Chemung
group at Panama, Chautauqua count}-, N. Y.
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Ptychopteria Thetis, 11. sp.

PL \\\: LXX.W
, FIGS. 1-4.

Shell of medium size, rhomboidal
; body narrow-ovate, oblique at an angle of

about 50° to the hinge-line; length one-third greater than the height;

ante-byssal margin obliquely sub-truncate, and curving into ;i very shallow

sinus, from which it makes a broad curve to the sub-angular posterior

margin, whence it is abruptly recurved.

Left valve convex below, gibbous above, very obtusely sub-angular along
the middle.

Hinge-line straight, length a little greater than the height of the valve.

Beak at about the anterior third of the hinge, prominent, arching over the

cardinal line and directed forward. Umbonal region gibbous, subtending an

acute angle.

Anterior end short, limited by a nearly vertical byssal depression;

extremity acute. Wing of medium size, triangular, joining the body of the

shell nearly at the posterior extremity ; margin truncate, oblique ; extremity

apparently not extended.

Surface marked by concentric stria3, which are irregularly fasciculate, and

have an angular recurvation along the middle of the body. The body and

wing are marked by comparatively fine radii, which are sometimes distinctly

cancellated by the concentric lines, and are obscure or obsolete on the anterior

portion of the shell, which is marked only by the lamellose concentric stria'.

Interior unknown.

A specimen of the left valve of the usual size has a length of 32 mm.,

height 21 mm., and hinge-line 22 mm.

This species resembles P. Sao, but the angle of the body to the hinge-lint' i^

greater, and from the umbo to the posterior end, the valve is sub-angular;

the hinge is longer in proportion, and the fold of the wing less conspicuous.

A right valve in the same association has about the same proportions, hut

the body is narrower and the radii coarser, making the identity doubtful.

Formation and locality. In a conglomerate of the Chemung group at Panama,

Chautauqua county, N. Y.
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Ptvi IHOPTERU FALCATA, 11. sp.

PL Ml. I WW . FIGS. 6, 7.

Shell of medium size, rhomboidal, sub-falcate
•; body narrow-ovate, oblique at

an angle of about 45° with the cardinal line; length one-fourth greater than

the height; anterior and basal margins broadly rounded
; posterior margin

abruptly recurved.

Left valve convex, gibbous above, arcuate. Right valve convex on the

umbo, depressed-convex In-low.

Hinge-line straight, greater than the height of the shell.

Beak situated at about the anterior fourth of the cardinal line, prominent

and arching over the hinge in the left valve: not elevated in the right valve.

Umbo abruptly gibbous in the left valve, subtending an acute angle.

Anterior end limited by a shallow, nearly vertical byssal depression, which

inclines backward in some specimens; margin convex: extremity acuminate.

Wing triangular, joining the body near the posterior end : margin straight,

slightly concave just below the hinge-line; extremity acute.

Surface of both valves marked by line radiating striae, which are less

conspicuous on the wing and obsolete on the anterior end : and with

concentric stria>, which are sometimes strongly lamellose, producing undu-

lations of the surface.

Interior unknown.

A left valve has a length of li* mm., height 'I'l nun., hinge line 24 mm.

\ similar right valve has a length of 28 mm., height 15 mm., and hinge-line

-\ mm.

The shell of this .species is comparatively longer, the body more oblique, and

the wing smaller than in P. Thetis.

Formation and locality. In a sandstone and conglomerate of the Upper

Chemung group at Alleghany Springs, Warren county, Pa.
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Pttchopteria Spio, ll. Bp.

PLATE I.XXXV. FIG. 1!'.

Shell of medium size, rhomboidal
; body elongate-ovate, oblique to the hinge-

line at an angle of about 30c
: leugth considerably more than one-third

greater than the height: ante-byssal margin curving into a shallow sinus;

ventral margin broadly rounded; posterior margin abruptly recurved.

Left valve regularly and moderately convex, gibbous on the umbo. Right

valve unknown.

Hinge-line straight, greater than the height of the valve.

Beak in front of the anterior third, moderately prominent and scarcely

rising above the hinge.

Anterior extremity narrowly acute. Wing very obliquely truncate, joining

the body near the posterior extremity : the furrow and fold separating it from

the body are only moderately developed ; extremity not produced.

Test thin, marked by fine undulating radii which are obsolete on the

anterior side
;
also by concentric stride which are prominent and lamellose on

the anterior.

Interior unknown.

The specimen described has a length of 35 mm., height 211 mm., hinge-line

24 mm.

This species differs from P. Eucrate in its comparatively greater height ; it is

less gibbous in the left valve, the posterior end not angularly produced, the

bvssal depression less conspicuous, and the radii finer. It differs from P. Sao

in its lesser gibbosity, greater obliquity of the wing margin, and the generally

subdued characters of the surface markings.

Formation and locality. In a conglomerate of the Chemung group, Panama,

Chautauqua county, N. Y.

18
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Pttchopteria Eudora, n. sp.

PLATE LXXXV, FIG, !'.

Shell of medium size, rhomboidal; body narrow, elongate-ovate, oblique at an

angle of about 30° with the hinge-line; length nearly twice the height ;

ante-byssal margin oblique, curving into the long, shallow sinus; base

broadly curved ; posterior end acutely recurved.

Lett valve gibbous above, convex below. Right valve unknown.

Hinge-line straight, greater than the height of the shell.

Beak a little in front of the anterior third of the hinge directed forward,

rising above the cardinal line. Umbo narrow and gibbous, subtending a

very acute angle.

Anterior end small, limited by a well-marked and oblique byssal depression ;

extremity acute. The distance from the byssal sinus to the cardinal margin

is one-half the greatest height of the valve. Wing joining the body one-

fourth its length above the posterior end ; the shallow furrow and fold defin-

ing its limits are not strongly marked
; margin obliquely truncate

; extremity

not produced.

Tesi thin, marked by radii which are very fine and undulating on the

body and wing, while they are obsolete on the anterior portion; these are

cancellated by tine concentric stria', which on some portions are fasciculate,

and very conspicuous on the anterior end.

Interior unknown.

The specimen described has a, length of 36 mm., height 20 nun., and

hinge-line about 23 mm.-

This species bears considerable resemblance to P. Eucratc, but its anterior end

is proportionally narrower, and it may also be distinguished by the absence of

a continuous angularity along the body, the more abrupt recurving of the post-

basal margin, the more oblique truncation of the wing, and the less conspicu-

ous surface markings. It differs from P. Spio in its more gibbous umbo and
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more elevated beak, narrower anterior end, more abrupl recurving of the poste-

rior margin, and conspicuous byssal sinus.

Formation and locality. In a conglomerate of the Chemung group at Panama,

Chautauqua county, N. Y.

PTYCHOPTERIA A.LATA.

1'L.ATE XXIII, FIGS. 25, .v, [21, 22?); vxn PLATE I. XXXV. PIG. 28

Ptychopteria alata, Hall. Pal. N.Y., vol. v. i>t. 1. Plates and Explanations: PI. •_':!. figs. 25, 26 (21,

22 1). Jan., 1883.

Shell large, broadly rhomboidal; body sub-cylindrical, oblique at angle of about

45° with the hinge-line; height less than two-thirds the greatest length;

anterior margin oblique, sloping into the broad curvature of the base;

posterior margin recurved almost rectangularly, slightly acute.

Left valve gibbous and angular along the axis of the body from the umbo

to the post-basal extremity. Right valve less convex, ami less angular in

character than the left.

Hinge-line straight, about one-sixth less than the greatest length of the

valve.

Beak very prominent in the left valve, directed forward ; more depressed

in the right valve ; situated at about the anterior fifth of the cardinal line.

Anterior extremity in the right valve small, triangular, acute. Wing

large, triangular, joining the body at the posterior extremity ;
the limiting

furrow is obscure in the left valve, but very marked in the right; margin of

wing gently concave, nearly vertical ; extremity angular, little produced.

Surface marked by fine radii which (in the specimens seen) are obscure in

the left valve and nearly obsolete in the right; and by concentric stria-

which are crowded into imbricating ridges.

Some small right valves found in the same association, and referred with

doubt to this species, preserve the radii in a much stronger degree.

Interior unknown.

A large right valve has a length of 42 nun., height 2<i mm., and hjnge-line

35 mm.
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Tlii> species is distinguished by the great contrast in the convexity of the

two valves. The left valve is strongly angular and elevated from the umbo to

the posterior extremitj ;
the right valve is conspicuously alate.

Formation and locality. In a coarse sandstone of the Chemung group, near

Salamanca, N. Y.

PtYCHOPTERIA TRIG0NAL1S, 11. Bp.

PLATE I.WXV. FIGS :'.4. 35.

Shell -mall or of medium size, rhomboidal; body sub-cyhndrical, oblique at an

angle of about 45c with the binge-line: length one-third greater than the

height : anterior margin rounded, gently curving into the broad base, with

a faint livssal sinus; posterior margin almost rectangularly recurved.

Left valve convex, gibbous on the umbo, and angular from the umbo to

the post-basal extremity. Right valve unknown.

Hinge-line straight, length greater than the height of the valve.

Beak in front of the anterior third of the hinge, obtuse, prominent and

incurved. Umbonal region gibbous, subtending an acute angle.
'

Anterior end short, rounded, indistinctly separated from the body by an

obscure hyssal sinus. Wing large, triangular, joining the body of the valve

near the posterior extremity ; the limiting furrow is very distinct in young

shells, anil obscure in older examples; margin somewhat obliquely truncate;

extremity not produced.

Surface marked by tine radii, which are obscure or obsolete on the anterior

pari of the shell; also by concentric striae, which are somewhat acutely

recurved on the angular portion of the body, and in older shells are fascicu-

late, producing an undulated aspect.

Interior unknown.

A small left valve has a length of Id nun., height 11 mm., and hinge-line

L3 mm. Another specimen has a length of 30 mm., height 18 mm., and

hinge-line 25 mm.
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This species Las some resemblance to P. alata in the left valve, but its heighl
is comparatively greater, the wing more truncate, and not produced at the

extremity.

Formation and locality. In a shalv sandstone above a conglomerate in the

upper part of the Chemung group at Panama. Chautauqua county, X. V.

Ptychopteria blongata, n. sp.

PLATE I.XX.W , FIGS I" L3

Shell of medium size, sub-rhomboidal, elongate; body sub-cylindrical,

oblique at an angle of 30c with the hinge-line; length more than one-third

greater than the height; anterior margin oblique, curving into the basal

margin, with a slight concavity for the byssal sinus: posterior margin

abruptly rounded .

Left valve regularly convex below, gibbous above. Right valve somewhat

depressed-convex.

Hinge-Hue straight, about one-fifth less than the length of the valve.

Beaks near the anterior fourth of the hinge, directed forward: left beak

prominent, sub-acute, arching over the cardinal line; beak of right valve

depressed, obtuse, scarcely rising above the hinge-line. Umbo gibbous in

the left valve; the greatest convexity of the valve is about one-third the

length from the beak. Umbonal angle acute.

Anterior end short, produced and acute at the extremity, limited by a

distinct oblique byssal depression. Wing narrow-triangular, joining the body

of the shell near the posterior extremity, limited by a furrow which is not

conspicuous in the lower part, but in the right valve is more marked : margin

obliquely truncate.

Surface marked by fine radii, which are distinctly cancellated by the con-

centric striae, when the specimen is tolerably well-preserved : also b\ concen-

tric lines of growth which, at somewhat regular Intervals, are sharply elevated.

The radii are obsolete on the anterior of the valve, and the concentric striae

are lamellose.



I 12 PALEONTOLOGY OF NEW YORK.

The connected valves show ;i narrow ligamental area extending half the

length of tlic hinge. Other characters of the interior are unknown.

One specimen has a length of 35 nun., height 21 mm., and hinge-line '2~>

mm. Another has a length of 25 mm., height 13 mm., and hinge-line 20 mm.

This species resembles P. Eucrate. hut is less gibbous, more elongate, and

without angularity along the body.

Formation and locality. In a conglomerate of the Chemung group at Panama.

( lhautauqua county, N. V.

Pttchoptebia galene, n. sp.

PL WE LXXXV, FIGS 29 31

Shell small, rhomboidal
; body sub-elliptical, oblique at an angle of about 40

with the hinge; height greater than half the length; ante-byssal margin

oblique, curving gently into a shallow sinus
;

hast' regularly rounded :

posterior end abruptly recurved.

Left valve convex, moderately gibbous on the umbo, and sub-angular along

the upper half. Right valve less convex above, depressed-convex in the

lower part.

Hinge-line straight, length greater than the height of the valve.

Beaks near the anterior third of the hinge, inclined forward, prominent,

arching over the hinge-line. Umbo gibbous, subtending somewhat less than

a right angle.

Anterior end small, limited by the shallow, nearly vertical byssal depres-

sion
; extremity acute. Wing wide-triangular, joining the body near

the posterior end: limiting furrow distinct: fold wide and moderately

prominent : margin obliquely truncate, ver\ slightly concave just helow the

hinge-line; extremity angular.

Surface of the body and wing marked by regular, line, interrupted or

undulating radii, which are oliscure or obsolete on the anterior portion : also

h\ ver\ line concentric lines, which art' crowded into irregular fascicles and

are lamellose on the anterior part of the valve.
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Interior unknown.

A left valve has a length of 26 mm., height IS nun., and binge-lin'e 20 mm.
Another specimen has a length of 24 nun., heighl I I mm., and binge-line

17 nun.

Compared with P. Eucrate and P. elongala, the body of the shell is compara-

tively shorter, the furrow of the wing more distinct, the byssal depression

shallower and more nearly vertical. Tt has the obscure angularity of P. Eucrate,

with coarser and more nearly vertical radii.

Formation and locality. In the lower beds of the Upper Division of the

Chemung group, as seen at Warren, Pa.

Ptychopteria Beecheri, n. sp.

PLATE I. XXXV. FIGS 21, 11

Shell large, rhomboidal ; body cylindrical, very arcuate in the hit valve, oblique

at an angle of about 40° with the hinge; length nearly twice the height ;

ante-byssal margin slightly oblique, curving gently into the sinus: ventral

margin broadly rounded, straighter toward the posterior end, which is

acutely recurved.

Left valve ventricose, the greatest convexity a little above the middle;

abruptly rounded or sub-angular along the post-cardinal slope, and the eleva-

tion is continued into the angular posterior extremity. Right valve much

less convex.

Hinge-line straight, length more than two-thirds the length of the shell.

Beaks at about the anterior third of the hinge-line, very prominent and

incurved over the hinge in the left valve. In the right valve the beak is

subdued, not rising above the hinge-line. Umbo vciy gibbous in the left

valve, subtending an acute angle.

Anterior end moderately large, limited by a very broad, shallow, slightly

oblique byssal depression : extremity flattened, acute, defined by an oblique

constriction in the margin just below the cardinal Line. Wing of medium

size, joining the body of the shell a little above the posterior extremit} ;
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the limiting furrow distinct ; the fold gentle and the upper part of the wing
tlat or slightly convex; margin obliquely truncate, concave just below the

binge; extremit} slightly produced.

Surface marked by fine uniform radii on the body and wing, which arc

nearly obsolete on the anterior end, and sometimes interrupted on the body

by varices of growth; also by fine concentric striae which arc acutely

recurved o\
r cr the angular posterior slope of the body, and crowded into

fascicles at irregular intervals, producing an undulated appearance.

I nterior unknown.

A Large left valve has a length of 52 nun., beighl lis mm., and hinge-line

• !ti iimi. A righl valve in the same association has a length of 4(1 mm.,

height 20 nun., and hinge-line 33 mm.

'This species somewhat resembles P. trigonalis, but the posterior extremity is

more produced, and the wing more obliquely truncate on the margin. The

right valve in general aspect resembles the right valve of P. alata, but the left

valve is very dissimilar. The distinguishing characters are its large rhomboidal

form, extreme gibbosity and arcuation of the left valve.

Formation and locality. In a compact sandstone of the Upper Chemung group,

in the lower beds as seen at Warren, Pa.

I'tyciioi'Teria spatulata, n. sp.

PLATE I.XXXV. FIG. id.

Shell large, elongate, rhomboidal; body sub-elliptical, oblique at an angle of

about -'HI with the hinge; length more than one-third greater than the

height ; ante-byssal margin oblique, gently curving into the sinus, thence

extending into the broadly curved basal margin ; posterior end rectangularly

or acuteh recurved.

Left valve moderately convex, slightly gibbous above. Right valve

depressed-convex, more sub-angular along the post-cardinal slope, and smaller

than the left.
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Hinge-line straight, length about one-seventh less than the greatesl length
of the valve.

Beaks at about the anterior fourth, prominent ami incurved over the hinge-
line in the left valve; depressed in the right valve and not rising above the

cardinal line. Umbonal angle nearly rectangular.

Anterior end large, limited by a broad, slightly oblique, undefined byssal

depression; extremity acute and nasute. Wing elongate triangular, joining

the body at the posterior end
;
the dividing furrow distinct in the left valve,

inore conspicuous in the right ; the fold is not defined in the left valve, and is

strongly marked in the right; margin nearly vertically truncate; extremity

not perceptibly produced.

Test thin, marked by fine radii, which are conspicuous upon the body and

wing, and obsolete on the anterior end and byssal depression. The surface

is also marked by tine concentric stria3, which are crowded into fascicles,

giving an apparent undulation to the surface from the umbo to the lower

extremity, especially in the right valve. At the post-basal margin the

stria? are recurved at a little less than a right angle in the left valve, and

more acutely in the right valve, and they are strongly lamellose on the

anterior end.

Interior unknown.

The specimen described has a length of 56 mm., height •'!<> mm., and

hinge-line about 48 mm.

This species resembles P. lata, anil also some forms of P. Sao, but it is much

more elongate, the valves more depressed, the wing narrower and longer.

Formation and locality. In the Upper Chemung group at Warren, Pa.

Ptychopteria lata, n. sp.

PLATE I.NXXV. FIGS. -r.\ -i>.

Shell large, rhomboidal; body sub-elliptical, very oblique, making an angle

with the hinge of nearly 40°; height equal to about two-thirds of the length :

ante-byssal margin oblique, curving into the shallow sinus, from whence the

in
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basal margin is broadly rounded
; posterior extremity recurved at a little less

than a right angle.

Lefl sralve more convex than the right and gibbous above, obscurely

angular along the post-cardinal slope. This difference in the valves is also

shown in the direction of the striae of growth.

Hinge-line straight, about three-fourths as long as the length of the shell.

Beaks near the anterior fourth of the hinge, prominent in the left valve,

acute, arching over the cardinal line; in the right valve depressed, rising only

as high as the hinge. Umbonal region of the left valve moderately gibbous,

subtending an acute angle.

Anterior end short, small, limited by an oblique byssal depression which

extends along the base about one-third the length of the shell
; extremity

acute Wing large, extending along the shell to near the posterior extremity :

margin obliquely truncate, concave just below the hinge-line, which is

abruptly produced.

Test thin, marked by line, interrupted or undulated radii, which are more

strongly marked on the body and wing, and obsolete on the anterior of the

valve ; the surface is also marked by fine concentric striae, which are crowded

into fascicles at unequal distances, undulating the surface; they turn abruptly

outward, just below the hinge, and are lamellose on the anterior part of the

valve.

Interior unknow n.

A specimen preserving both valves has a length of 45 mm., height 2S mm.,

hinge-line 35 mm. The right valve is somewhat smaller. Another

specimen lias a length of 42 mm., height 28 mm., hinge-line 36 mm.

This species resembles in form P. Sao, but is Larger, the wing furrow more

strongly defined on the left valve, the concentric lines more acutely recurved

at the basal angle, and the radii are finer and more numerous.

Formation and local////. In the Upper Chemung group, the middle beds of

the series, as seen at Warren, Pa.
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Ptvciiopteria perlata, n. sp.

PLATE I.WW . FIGS 38, 39.

Shell large, rhomboidal ; body ovate, oblique; length one-sixth greater than

the height ;
anterior and basal margins broadhj cun ed : posterior end angular.

Left valve very convex, gibbous above. Right valve somewhat gibbous

above, having a convexity of about one-half that of the left valve.

Hinge-line straight, nearly equal to the length of the shell.

Beak at about the anterior third of the cardinal line, prominent and

arching over the hinge in the left valve. Umbo gibbous in the left valve

and convex in the right, subtending an acute angle.

Anterior end large, obscurely defined by a shallow byssal depression, which

is obsolete in the right valve
; margin convex ; extremity acuminate. Wing

broad triangular, joining the body at the posterior end; the furrow and fold

are stronger in the left valve: margin slightly convex below, inclining a

little forward ; extremity produced, acute-angular.

Surface of the left valve marked by fine, close, rounded radii, which are

often interrupted by the concentric lamellae. The radii are liner upon the

wing, obsolete upon the anterior end, and scarcely present on the right valve.

The concentric lines of growth and lamella?, give an irregularly undulating

appearance to the surface.

Interior unknown.

A left valve has a length of 31 mm., height -id mm., and hinge-line 30 nun.

A right valve measures :):\ mm. in length.
-

JT mm. in height, and hinge-line

32 mm.

This species is a shorter, more erect form than P. lata, ami the left valve is

more convex and broader below.

Formation and locality. In the upper beds of the Chemung -roup at

Warren, Pa.
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Ptychopteri a Thalia, n. sp.

PI \TE I. XXXV. FIGS 33, 38.

Shell of medium size, rhomboidal ; body ovate, oblique at an angle of about 45°

with the cardinal line; length one-third greater than the height; anterior

and basal margins broadly rounded, slightly impressed by the byssal sinus;

post-basal extremity sub-angular, abruptly recurved.

Left valve extremely gibbous, the point of greatest convexity is one-

third of the height from the beak. Right valve convex on the umbo,

depressed-convex below.

Hinge-line straight, a little less than the greatest length of the shell.

Beak situated at the anterior third of the hinge, prominent in the left

valve, curving over the hinge-line. Umbonal region abruptly gibbous in the

left valve, distinctly limited, subtending an acute angle.

Anterior end comparatively large, limited by a nearly vertical shallow

byssal depression ; margin convex; extremity acute. Wing small, distinctly

limited by the post-umbonal furrow ; margin obliquely truncate, a little

convex ; extremity obtuse-angled.

Surface of both valves marked by tine radii originating on the umbo,

becoming stronger on the lower part of the body, less conspicuous on the

wing, and obsolete on the anterior end; and by lines of growth which

are lamellose on the anterior side and produce unequal concentric ridges on

the body of the valve.

Interior unknown.

A left valve has a length of 2o mm., height 17 mm., and hinge-line

23 mm. A small right valve has a length of "20 mm., height 13 mm., and

hinge-line lii nun.

This species reseml lies P. perlata but the wing is comparatively smaller,

extremit) not acuminate, and the umbo more gibbous.

Formation and locality. In a sandstone of the Upper Chemung group at Alle-

ghany Springs, Warren county, Pa.
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PtYCHOPTERIA (ilBNOSA, 11. sp.

PLATE LXXXV. Hi,. .'.

Shell small, rhomboidal
; body broad-ovate, oblique at an angle of aboul l">

with the hinge-line; length not more than one-seventh greater than the

height; ante-byssal margin oblique, curving into the marked sinus, thence

along the base to the nearly rectangularly recurved posterior extremity.

Left valve very convex, gibbous on the umbo and in the middle. Righl

valve unknown.

Hinge-line straight, nearly as long as the length of the shell.

Beaks a little anterior to the middle of the hinge; very prominent in tin-

left valve and arching over the hinge. Umbonal region ample, very gibbous,

obscurely angular along the posterior slope, subtending an acute angle.

Anterior end somewhat large, gibbous, and separated from the body of

the shell by a nearly vertical sulcus; extremity acute and nasute. Wing of

medium size, joining the body at the posterior end; the furrow and fold are

very conspicuous, the fold somewhat broader and nearly equal to the portion

of the wing above; margin almost vertically truncate
; extremity apparently

not produced.

Test thin, marked by fine radii and concentric striae. The concentric

lines are crowded into fascicles, producing an undulated appearance; and are

strongly lamellose on the anterior end ; the radiating striae are distinct upon

the body of the shell, obscure on the wing, and obsolete on the anterior end.

Intei'ior unknown.

A specimen of the left valve has a length of liii nun., height 15 mm.,

hinge-line 22 mm. Another has a length of 20 mm., height 13 mm., hinge-

line 18 mm.

This species is distinguished by the sub-central position of the beak, and the

great prominence of the umbo; the marked byssal depression, and strong

furrow and fold of the wing.

Formation and locality. In the upper beds of the Chemung group at Warren,

Pa.
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Ptychoptbwa LOBATA, 11. sp.

PLATE L.WXY, IK. 87.

Shell small, sub-rhomboidal ; body broadly ovate, oblique at an angle of aboul

55° with the cardinal line; length somewhat greater than the height; anterior

margin sub-truncate; base broadly rounded; posterior margin rectangularly

recurved into the wing.

Left valve very gibbous; the point of greatest convexity is just below the

umbo. Righl valve unknown.

Hinge-line straight, length nearly equal to the length of the valve.

Beak situated anterior to the middle of the hinge, prominent, inclined

forward, and arching over the margin of the valve. Umbonal region ample.

gibbous, subtending an acute angle.

Anterior n\<\ Large, limited by a broad, undefined byssal depression;

margin convex; extremity apparently obtuse. Wing small, joining the body

at the posterior end, strongly limited by a deep furrow and very marked

alar plication; margin nearly straight; extremity angular.

Surface marked by fine radiating striae which become finer on the wing

and anterior end: and by striae of growth which are somewhat lamellose on

the anterior of the shell.

Interior unknown.

A left valve of this species has a length of 13 mm., height 10 nun., hinge-

line 11 nun.

This species differs from P. gibbosa in its shorter, truncate anterior end. and

stronger fold on the wing, which is comparatively stronger than in any species

yet observed.

Formation and locality. In the sandstones of the Upper Chemung group.

Warren county. Pa.



LAMELLIBRANl 'II IA TA. 1 5 1

Ptychopteeia VaNUXKMI, 11. Sp.

PLATE [.WW. I K. 36.

Shell large, sub-triangular; body narrow-elongate, sub-cylindrical, oblique al

an angle of nearly 30c with the hinge-line; ventral margin very lung ami

gently curving ; posterior margin abruptly ami acutely recurved.

Left valve very convex along the axis of the body. Right valve unknown.

Hinge-line straight, length more than one-fourth greater than the height,

or about two-thirds the entire length of the shell. Umbonal angle very acute.

Anterior end unknown. Wing very large, triangular, joining the body

near the posterior end; the furrow and fold obscure; margin obliquely

truncate to near the hinge, where it is concave and abruptly recurved into

the produced extremity.

Test thin, marked by strong radii, and by fine, sharp, equidistant, lamel-

lose concentric striae. The concentric striae are crowded and somewhat

fasciculate on the posterior and the wing, giving an undulated or imbricated

appearance. The rays are very strong over the middle of the body, and

subdued on the wing and basal side, and are distinctly crenulated b\ tin-

elevated concentric lines, with the interspaces cancellated.

Interior unknown.

The specimen described has a length of 70 mm., height :>4 mm., and

hinffe-line about 44 mm.^&^

This species is conspicuously distinct from any other
;

in outline it approaches

some of the extreme forms of Pteronites.

Formation and locality. In the highest beds of the Upper Chemung group at

Warren, Pa.
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PtYCHOPTERLA BXPANSA.

PLATE XXIII. PIGS. 1», II.

Plychopteria expansa, Ball. Pal. \. V.. vol. v, pt. 1. Plates and Explanations: PI. 23, figs. 10, 11.

Jan., 1883.

Shell of medium size, sub-rhomboidal
; body ovate, oblique at an angle of

aboul 60° with the hinge-line; length one-fifth greater than the height;

ante-byssal margin oblique, gently curving into the shallow sinus; basal

margin broadly rounded to the base of the wing.

Left valve convex below, gibbous above. Right valve unknown.

Hinge-line straight, central, length greater than the length of the valve.

Beak at about the anterior fifth of the hinge, inclined acutely forward,

moderately prominent. Umbonal angle acute.

Anterior end small, surface convex to the nearly vertical bvssal depression

which extends halt' way to the base of the shell; extremity compressed and

acute. Wing very large, triangular, extended, joining the body at the

posterior extremity ;
the furrow obscurely marked; margin gently concave,

extending backward ; extremity produced.

Surface marked by regular strong radii and by concentric lines of growth.

The concentric stria' are sometimes crowded into irregular fascicles, giving

an undulated appearance to the surface; the radii are strong on the umbonal

slope, less conspicuous on the wing, and on the antero-basal portion they are

interrupted, and oblique to those on the umbo.

Interior unknown.

The specimen described has a length of 21 nun., height '22 mm., and binge-

line 30 nun.

This species is distinguished by its erect form, large and extended wing, and

peculiar character of surface markings. The furrow of the wing is indicated

only by a wider depression between the radii, and a stronger ray marks the

fold.

Formation and locality. In a coarse sandstone of the Chemung group near

Smethport, Pa.
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GLYPTODESMA, Hall.

Glyptodesma erectum.

plate xi, figs. 1-10 ; plate xii, figs 1-3, 5-8; plate xiii, figs 1-4, 12-15; plate \w figs h-17 •

PLATE I.XXXVI. FIGS 1-8; IMi PLATE LXXXVII. FIGS. 1-3

Ariruhi erecta, Conrad. Jour. Acad. Nat. Sri., Phila., p. 2Hs. pi. 12, Kjr. .">. ]S42.
"

cruciformis, Conrad. Geolog. Surv. N. Y. : Annual Report, p. 54. 1841.

Aetinode&ma erection (Conrad), Hall. MS., Pal. N. Y. 1S77.
" S. A. Miller, in Cat. Amer. Pal. Foss. 1877.

"
crucifonne (Conrad), Hall. Ms.. Pal. X. Y. 1*77.

"
S. A. Miller, in Cat. Amor. Pal. Foss. 1877.

Glyptodesma ereetum (Conrad), Hall. Pal. N. Y., vol. v, pt. 1. Plates and Explanations: PI. II, fig*.
1-1" : pi. 12. figs. 1-3, 5-9 : pi. 13, fig8. 1 4, L2-15 : pi. 25, figs.

14-17. Jan.. 1883.

Shell large ; body ovate, acute, erect or moderately oblique ; wings more or

less expanded, often greatly expanded ; height frequently one-third greater

than the length; basal margin more or less regularly rounded; anterior side

broadly convex; posterior side nearly straight or slightly concave.

Valves very unequal. Left valve varying from moderately convex to

gibbous and arcuate. Right valve depressed-convex in the umbonal region,

flat or concave below
;
variable in convexity.

Hinge-line straight, often greatly extended, equalling or usually greater

than the length of the valve.

Beak of left valve prominent, acute, inclined forward, rising above the hinge-

line, and situated anterior to the middle of the body of the shell. Umbonal

region somewhat prominent, often gibbous, limited anteriorly by a distinct

rounded sulcus, and posteriorly by an interruption and change in the direction

of the striae, which sometimes produces a defined line of separation.

Umbonal angle acute.

Anterior wing auriform and small in young specimens, becoming expanded

and variously extended in older specimens, limited by a distinct byssal

depression ; extremity rounded. Posterior wing large, triangular ; margin

concave; extremity often extended beyond the margin of the shell.

Test thick, marked by fine, irregular, concentric stria? of growth which are

sometimes raised into sharp lamella?, or crowded into prominent fascicles.

20
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These strise become more conspicuous upon the margins and upon the wings,

where they arc often highly lamellose. The distant Lamellae which mark

the body of the shell arc sometimes continued upon the hinge, and becoming

stronger, curve over the margin, giving it a sharply annulated aspect,

which, when preserved in the impression of the hinge-border, might be

mistaken for a more important organic marking. Partially exfoliated shells

show some obscure radiating lines which belong to the intimate shell-structure,

and are not external. (These stria? are too conspicuously represented in

figure 6 of plate xii.)

Posterior muscular impression situated near the middle of the posterior

slope, and marked by irregular vascular stria? ; from the lower anterior side of

this impression the pallial line extends slightly downward, curving forward,

and continuing in a line nearly parallel to the margin it terminates in a

small muscular impression within the rostral cavity. The pallial line is

frequently pitted or interrupted in its course, and from these pits radiating

grooves extend toward the margin of the shell.

Ligamental area extending the entire length of the hinge, comparatively

wide, grooved longitudinally with fine, continuous parallel lines. Hinge with

one or two linear, slightly oblique, lateral teeth on the posterior side, and

with numerous erect or oblique irregular folds along the cardinal line below

the ligamental area., which terminate on the inner margin in distinct crenu-

lations. The cardinal wrinkles are smaller and more regular anteriorly,

becoming large and irregular posterior to the beak.

Three large specimens have the following respective dimensions: length

90, 70, and 81 mm., height 100, 99, and 81 mm. ; hinge-line 100, 90, and 90

mm. An example of medium size has a length of 55 mm., height 76 mm.,

and hinge-line 48 mm. A large, erect individual measures 72 mm. in length,

and 90 mm. in height, A small right valve has a length of 23 mm., height

27 mm., and hinge-line 33 mm.

This is an abundant species and attains a very large size in older individuals.

In its different conditions of growth and preservation, it presents a very great

variety of aspect, and it becomes extremely difficult to determine the limits
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of the species. In the young shell the posterior wing is proportionally more

extended than in older individuals, while the anterior wing is usually smaller.

During the progress of growth, both wings often become extravagantly

developed, and the form and proportions of these parts cannot lie relied upon

for specific distinctions. The characteristic forms have the body nearly erect,

with the umbo and beak directed slightly forward; but associated with these,

are other forms which present a considerable degree of obliquity in the body

of the shell, and while there seem to be no constant marks of specific

distinction, it is extremely unsatisfactory to group them all under one species.

The interior characters also present considerable differences, the number of

lateral teeth varying from one to three ; the cardinal wrinkles and crenulations

not only vary in number and strength, but in their direction, which is vertical

or oblique. There is also a very great difference in the width of the ligamental

area.

Formation and localities . In the shales and shah sandstones of the Hamilton

group, from the eastern limit of the formation as far west as Canandaigua

lake; it is extremely abundant in Albany and Schoharie counties; Cazenovia

and Hamilton, in Madison county, and at Pratt's falls, in Onondaga

county, N. Y. This species is also found in a cherty limestone in Clarke

county, Indiana; and in similar conditions and associations at several locali-

ties in Ohio.

Glyptodesma erectum, var. obliquum.

'PLATE XII. PIG. 1. and PLATE XIII, FIGS. .VII.

Glyptodesma erectwm, var. dbligumu, Hall. Pal. N. Y.. vol. v, pt. 1. Plates and Explanations: PI. vi, fig.

4; pi. IS. titrs. r.-ll. .Ian.. 1 Ss:5.

This variety possesses the essential characters of the typical forms of the

species. The hinge, test, etc., are similar, but the body of the shell is distinct 1\

oblique ;
the wings are less developed, and the anterior wing, especially . has not

the great extension often observed in the erect forms.
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The specimens of this variety arc uniformly smaller. They have been

observed mainly in the soft shales at Pratt's falls, Onondaga county, while the

large erect forms arc common in the coarse shales and grits of the group in the

eastern portion of the State, and in Madison county.

In examining and comparing the extreme forms, the difference is striking

and distinctive. (For example, the erect forms on plate xi, and the oblique

forms, figures 5 to 11, plate xiii.) But in the study and comparison of a

series of several hundred specimens, the intermediate forms appear to unite

the whole under a single species.

To facilitate the examination, the oblique forms, represented in figures 5-11

of plate xiii. are here designated as G. erectum, var. obliquum.

The description of Avicula erecta, and A. cruciformis, given by Mr. Conrad,

are as follows, loc. fit. :

"Avicula erecta, pi. 1^, tig. 5.—Direct: independent of the wings, of ovate

•acute outline; left valve ventricose, concentrically wrinkled, or marked with

" lines of growth ; apex prominent, naiTOW, acutely rounded ; posterior wing

"elongated, pointed ; basal margin uniting with the lateral margins in a regular
" curve or arch.

Locality
—Hamilton. Madison county, New York.

"Avicula cruciformis, Conrad, loc. cit. : "Elevated, with both ears greatly

••elongated. Locality
—NearOneonta: This species is remarkable for the great

"proportional height; very little oblique. Height o\ inches."

The name of A. cruciformis has precedence in point of time, but the name

of A. erecta has been adopted because the description ami figure entitle it to

recognition, and the former name is only applicable to the more extravagant

forms of the species illustrated on plates xi and xii.
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GlTPTODESM \ OCCIDENTALE.

PLATE XV. PIG 12; wo PLATE I..WXVI. PIG 9.

Glyptodesma oceidentale, Hall. Pal. N. Y., vol. v. pt. 1. Platea and Explanations: PI. 15, fig\ L2.

Jan., 1883.

Shell large, broadly ovate; body nearly erect; height and length ahoul equal :

margins regularly curved.

Left valve very convex, gibbous on the umbo. Right valve unknown.

Hinge-line straight, equalling or greater than the Length of the shell.

Beak anterior to the middle of the shell, directed slightly forward, acute

and prominent, Umbonal region gibbous, denned anteriorly by the broad

sulcus, and on the anterior side sloping abruptly to the wing.

Anterior wing short, defined by a deep sulcus and a marked byssal sinus.

Posterior wing large, depressed-convex, much extended, joining the body of

the shell below the middle, and defined only by the recurving of the striae
;

margin concave ; extremity acute.

Test thick, marked by numerous fine striae of growth, which at intervals

are crowded into fascicles, producing an undulating surface. The stria' are

more closely arranged, and become lamellose on the anterior part of the

shell. On the posterior wing the striae are regular, and at distant intervals

a single stria becomes sharply elevated.

Interior unknown.

The specimen of this species described has a Length 60 nun., height 66

mm., and hinge-line equal to, or greater than the length of the shell.

This species resembles G.erectum. but appears to be a more robust form
;
the

shell is more orbicular, the umbonal region more gibbous, the surface more

rugose from the undulations of the fascicles of striae, and the limitation

between the body and the posterior wing is less strongly defined.

Formation and localities. In the limestone of the Upper Helderherg group at

the falls of the Ohio, near Louisville, Kentucky, and in Clarke county, Indiana.
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LEIOPTERIA, Hall.

Leiopteria l^vis.

PLATE XVII, FIGS. S-ll
;
AND PLATE XX, FIU. 5.

Avieula lams, Hall. Geolog. Surv. N. V. : Rep. Fourth Dist., p. 181. 1843.

Ptmmites Icevis, (Hall) S. A. Miller. Cat. Amer. Pal. Foss.. p. 202. 1877.

Leiopteriu lOSttis, Hall. Pal. N. Y., vol. v, ]>t. 1. Plates and Explanations: PI. 17. tij;s. 5-11. Jan.. 1883.

Shell small, sub-rhomboidal
; body obliquely ovate; length and height nearly

equal; greatest length below the middle; margins regularly rounded, some-

what extended on the post-basal side.

Left valve more convex than the right; the greatest convexity in both

valves is above the middle.

Hinge-line straight on the posterior side of the beak, turning abruptly

downward in front ; entire length greater than the length of the shell.

Beaks obtuse, rounded, inclined forward, situated at the anterior third of

the shell, that of the left valve quite prominent. Umbonal region of left

valve prominent, subtending an acute angle.

Ear triangular, nearly equilateral, with a strong angular fold along the

middle, separated from the body of the valve by a distinct rounded sulcus

and broad byssal sinus ; margin rounded ; extremity obtuse. Wing trian-

gular, Hat, limited by the post-umbonal slope ; margin concave ; extremity

acute.

Test thin, marked with distinct concentric striae of growth, which are

crowded and conspicuous on the wings. There are often obscure traces of

radii, which are more distinct on the wing in casts or exfoliated specimens.

Ligamental area narrow, with a single distinct groove. Some specimens

apparently indicate the existence of an oblique lateral tooth on the posterior

side of the umbo.

One specimen has a length of 11 mm., height 12 mm., hinge-line about

Id mm. Another has a length of 10 mm., height 11 mm., and hinge-line 12
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mm. A small specimen is 8 mm. in length, 9 mm. in height, and hinge-line

10 mm.

Formation and localities. In the Marcellus shale at Littleville, Livingston

county ; Alden, Erie county, and East Bloomfield, Ontario county, N. Y.

Leiopteria Coneadi.

PLATE XX, FKiS. 1, 2, 4; AND PLATE LXXXVIII, FIGS. 1-4.

Leiopteria Gonradi, Hall. Pal. N. Y., vol. v, pt. 1. Plates and Explanations: PI. 20, figs. I, '_', I. (5

in error). Jan., 1883.

Shell above the medium size, sub-rhomboidal
; body oblique-ovate ; length a

little greater than the height ; anterior margin straight, nearly vertical ;

basal and posterior margins regularly rounded.

Valves sub-equally convex; the left valve somewhat more convex than

the right.

Hinge-line straight, longer than the length of the valve, greatly extended

posteriorly.

Beaks acute, directed forward, prominent, situated near the anterior end

of the shell. Umbonal region gibbous (in well-preserved shells), moderately

convex below, subtending an acute angle.

Ear short, separated from the valve by a rounded depression or sulcus,

marked by a shallow, elongate byssal sinus; extremity rounded. Wing

triangular, much extended ; margin concave ; extremity acuminate.

Test, as indicated by casts or partially exfoliated specimens, marked by

fine, closely arranged, concentric lines of growth, which at irregular intervals

are crowded and raised into rounded or sub-angular fascicles, giving the

surface a decidedly undulated aspect. The stria? become more crowded upon

the cardinal expansions, especially upon the ear.

Ligamental area marked by a single longitudinal groove parallel to the

hinge-line.

Two specimens of the left valve have respectively the following dimensions :

length 39, and \'l mm., height .'12, and o(j mm., hinge-line 1'-!, and 17 mm.
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This species boars some general resemblance in form to Adinopteria decussata

and A. Boydi, but is distinguished by the absence of rays. It differs from

L. Greeni, fig. 9, pi. xx, in its more oblique form and greater proportional length.

Formation and localities. In shales of the Hamilton group, on the shore of

Canandaigua lake, and ;it Bellona, Yates county, N. Y.

Leiopteria Greeni.

PLATE XX, PIGS. 9, 13; and PLATE I.XXXV1II, FIGS. SSI, 22.

Leiopteria Greeni, Hall. Pal. N. V., vol. v, pt. 1. Plates and Explanations: PI. 20, figs. 9, 12. Jan., 1883.

Shell large, sub-rhomboidal ; body moderately oblique, broadly ovate
; length

a little greater than the height; margins regularly rounded, somewhat

extended posteriorly.

Valves moderately and nearly equally convex; similar in character.

Hinge-line straight, equalling or greater than the length of the shell.

Beaks acute, anterior, inclined forward, arching over the hinge in the

left valve ;
less prominent in the right.

Ear short, limited by a sulcus and sinus which is deeper in the right valve.

Wing large, triangular, denned only by the abrupt bending of the striae
;

margin concave ; extremity acute.

Test thin, marked by numerous, closely arranged, concentric lines of

growth, and, at somewhat regular intervals, by sharp, projecting lamellose

stride ;
and corresponding with these, are regular concentric undulations,

which are shown strongly on the cast, and but partially seen on the exterior

surface. The striae mark the wing in the same manner as the body, and are

crowded on the ear.

Ligamental area narrow, marked by a single groove.

A large specimen measures 57 mm. in length, 51 mm. in height, hinge-

line 58 mm.

This species resembles L. Conradi, but is broader, with comparatively greater

height, less obliquity, and less extended posterior wing.

Formation and localities. In the shales of the Hamilton group at Bellona,

Fates county, and on the shores of Cayuga and Canandaigua lakes, N. Y.
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Leiopteria 1v.\ii\i:siii ii.

plate xv, fig. 11; plate xx, pigs 8, 7; ujd plate i.ww iii. figs

Leiopteria Rafinesjuii, Hall. Pal. N. Y., vol. v. ]>t. 1. Plates and Explanations: PI. 15, fig, n
; pi. 20,

figs. <!. 7. Jan., 1883.

Shell of medium size, sub-rhomboidal
; body rather narrow above, obliqueh

ovate; height equalling or greater than the length; margins regularly

curved; the post-basal side extended: anterior side sometimes nearly

straight for a short distance below the ear.

Left valve convex, gibbous on the umbo. Right valve less gibbous. The

right valve supposed to belong to this species is convex on the umbo, and of

moderate convexity below; the height is considerably greater than the

length, and the body of the valve less distinctly defined than in the left

valve.

Hinge-line straight; from the anterior side of the beak to the posterior

extremity it is about equal to the length of the shell.

Beak of the left valve acute, directed forward, very prominent, situated

at the anterior extremity of the shell. Umbonal region gibbons, subtending

an acute angle.

Ear short, convex, obtuse, with a broad undefined vertical sulcus and shal-

low byssal sinus. Wing moderately large, flat ; margin concave: extremity

acute.

Test thin, marked by regular, concentric lines of growth, which are more

crowded upon the cardinal exjjansions. The stria) arjs
raised at intervals

into strong, elevated lamelkn, which are conspicuous on the cast, and more

crowded and prominent on the anterior side. The right valve referred to

this species is marked by concentric wrinkles, which are well-preserved on

the anterior side, with distant, elevated, lamellose strisB on the wing and the

margin of the hinge.

Internal characters unknown. The ligamental area appears to be marked

by a groove along the wing parallel to the hinge-line.

Three characteristic specimens have respectively the following dimcii-

21
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sions: length 39, 34, and 25 mm., height 41, 38, and 26 mm., hinge-line 37,

39, and 26 mm. The right valve, mentioned above, is 23 nun. in length. 25

nun. in height, and 23 mm. along the hinge-line.

This species resembles the two preceding, but the form of hody is more

narrowly ovate, the obliquity appears to he intermediate between the two;

the ear is less strongly defined
;
the wing is comparatively narrower, and less

extended at the extremity.

Formation and localities. In the shales of the Hamilton group, on the shores

at Skaneateles lake: at Bellona, Yates county, and Leonardsville, Madison

county, X. Y. : a single specimen from the Corniferous limestone of Delaware.

Ohio, has been referred to this species.

Leiopteria Sayi, n. sp.

PLATE I.XXXV11I, FIGS. 16-20.

Shell above the medium size, sub-orbicular; hody very broadly ovate, scarcely

oblique; height greater than the length: margin nearly straight in front,

thence regularly rounded.

Left valve very convex, gibbous in the umbonal region. Right valve

smaller and less convex.

Hinge-line straight, longer than the length of the shell.

Beaks acute, situated near the anterior extremity of the hinge, prominent,

inclined forward, arching over the hinge-line. I'mhonal region ample, sub-

tending a right angle.

Ear small, bending downward, defined by a broad, shallow sulcus. Byssal

sinus narrow. Wing large, triangular, greatly extended along the hinge-line,

defined by the retral bending of the stria': margin concave: extremity acute.

The wing of the right valve is very broad, tlat. and much extended: not dis-

tinctly defined.

Surface marked by line, closely arranged stria' of growth, with distant.

elevated lamelhe. which are extensions of strong fascicles of stria'. These

leave angular concentric folds and undulations in the casts. The stria' are
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strongly marked on the cardinal expansions and over the hinge-margin.
In well-preserved specimens the undulation.- arc stronger upon the middle

of the valve, and less marked upon the anterior side and the wing. In the

right valve they are much more regular and subdued.

Interior characters unknown. Ligamental area marked b) a distinct

groove parallel to the margin.

The largest specimen has a length of 50 nun., height 46 mm., hinge-line

about 45 mm. A small specimen measures 26 mm. in length, 39 mm. in height,

hinge-line imperfect. Another specimen is 26 nun. in length, 33 nun. in

height, hinge-line 27 mm. A right valve is 33 mm. in length, height about

the same, hinge-line 41 mm.

This form resembles, in general surface characters, the three preceding

species, but differs by the more erect body and sub-orbicular form. In general

aspect it resembles Glyptodesma, and the surface markings are not very differ-

ent, though none of the specimens show the hinge characters of that genus.

The description has been drawn from specimens preserved in line calcareous

shale and in coarser arenaceous material, and the characters remain essen-

tially the same in both.

In a single specimen from the arenaceous shales on the shore of Cayuga

lake, at Norton's Landing, where the shell is partially exfoliated, the surface

is marked by fine, concentric lines of growth, and more distant lamellose stria',

which are about twice as numerous as in the typical specimens. These give a

gently undulating character to the surface of the cast of the left valve, instead

of the abrupt angular folds of the typical specimens. In the right valve of the

same specimen the stria' on the umbo are similar, but more closely arranged,

and on the lower portion, in the cast, they exhibit the gentle undulations of tin-

typical forms of the right valve.

Formation and localities. In shales of the Hamilton group, in Ontario count) :

Norton's Landing, Cayuga county; Bellona, Yates county, and in the coarse

grits at Leonardsville. Madison county. X. Y.
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Leiopteria Dekavi.

PLATE XIX, FIG I ; PLATE XX, FIGS 16-18; AM) PLATE LXXX\ III. FIGS .V10

Leiopteria Dtkayi, Hall. Pal. N. Y . vol. v, pt. 1. Plates and Explanations: PI. 19, fig. I : pL 20, figg.

16 is. (in in error). .Ian., 1883.

Shell of medium size, sub-rhomboidal in general form; body narrowly ovate,

oblique; length about equal to the height; anterior margin nearly vertical

for one-third the length of the shell, thence broadly rounded over the basal

margin and abruptly recurved at the post-basal extremity.

Left valve convex, gibbous on the umbo. Right valve smaller and less

convex; the limitation of the wing not strongly defined.

Hinge-line straight. Length a little less than the length of the shell

measured from the anterior side of the beak to the extremity of the wing.

Beaks anterior, acute, prominent, inclined forward. Umbonal region

gibbous above, regularly convex below, subtending an acute angle.

Ear 1 lending downward, with a strong fold in the upper part, limited by

a broad undefined sulcus and shallow byssal sinus. Wing triangular, fiat.

defined by the abrupt retral bending of the stria' and a depressed line along

the post-cardinal slope ; margin concave; extremity acute.

Test thin, marked by fine regular concentric stria', which at unequal

intervals are crowded into fascicles, giving an undulated aspect to the surface

of the cast ; in old specimens, more crowded on the anterior side and ear.

and on the wing usually regular, sometimes becoming a little fasciculate on

the margin.

This description of the surface is taken from casts or partial casts which

preserve more or less the surface markings. In a few younger specimens

from the shales, the surface shows line regular striae which gradually become

fasciculate as the shell increases in size.

Ligamental area narrow, marked by fine stria' ; below this area is a narrow

oblique fold or lateral tooth.

The three specimens figured on plate xx. have respectively the following

dimensions: Length ''>'. 31, and 29 mm., heighl 37, •"•<*. and 30 mm., hinge-
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line 31, 21. and li:! nun. A smaller specimen lias length of IT mm., height
16 mm., hinge-line 15 mm.

This species resembles in form L. Conradi and /.. Rajmesquii, but there are

some differences in shape and obliquity, and more decidedly in surface

characters. The wing is not so much extended as in L. Conradi, the stria' are

more abruptly recurved, and the post-cardinal slope is more stronghj defined.

There is a general resemblance with L. Bigsbi/i. but the body and hinge-line

are longer, the body narrowing more rapidly from the base, and the striae are

equal and uniform.

Formation and localities. In the soft shales of the Hamilton group ;
at Skane-

ateles and Cayuga lakes : and in the upper coarse beds and lower shales at Pratt's

falls, Onondaga county; also at Schoharie, X. Y. It is widely distributed from

the eastern to the central portion of the State.

Leiopteria Bigsbvi.

PLATE XX. FIGS :;. 11, 13-15; UJD PLATE LXX.W 111, FIG. J:;

Leiopteria Bigsbyi, Hall. Pal. N. Y.. vol. v, pt. 1. Plates and Explanations: PI. 20, figs. 3. 11. 13-15.

Jan.. 1883.

Shell larger than medium size, sub-rhomboidal
; body ovate, oblique: height

greater than the length : anterior margin nearly vertical for about half the

height of the shell, thence regularly rounded along the l>ase : posterior side

moderately extended.

Left valve gibbous upon the umbo, less convex towards the base. Right

valve gibbous on the umbo, depressed-convex below, shorter than the left

valve.

Hinge-line straight, equalling or less than the length of the shell.

Beaks anterior, acute, prominent, rising above the hinge-line, inclined for-

ward. Umbonal region prominent, subtending an angle of about 55°.

Ear short, 1 lending moderately downward, with a strong fold at the upper

side, limited by a broad, undefined sulcus. Byssal sinus shallow. Wing

triangular, wide, nearly fiat; margin concave: extremity acute. The win-
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of the right valve is less defined than in the left, and the byssal sinus is a

little deeper.

Tesl thin : specimens partially exfoliated, or occurring in the condition of

casts, show sharply elevated, lamellose, concentric stria', which arc very dis-

tinct on the wrings, and crowded and somewhat fasciculate on the anterior

side and ear. No intermediate liner stria' have been observed. In well-

preserved specimens the sharp lamellae have undulating margins.

Interior unknown. Ligamental area marked by a single groove.

A large specimen has a length of 43 mm., height 50 nun., hinge-line 37 mm.

Another example has a length of 32 mm., height 33 nun., hinge-line 30mm.
In the younger shells the height is proportionally somewhat less than in

the older ones.

This species, compared with the preceding, has a greater height of body and

shorter hinge-line, and diners in the conspicuous, sharp, concentric lamella'.

In this species the concentric stria1 do not produce the folds and undulations

which are characteristic of L. Rafinesijidi and L. Greeni.

Format/on and localities. In shales of the Hamilton group at Pratt's falls.

Onondaga county, and in the coarser beds at Schoharie, N. Y.

Lkiopteria Mitchelli.

PLATE \X. Hi. «. i\n PLATE, I.XXWIII. FIG *:

I pteria Mitchelli, Hall. Pal. N. V.. vol. v. pt. 1. Plate? ami Explanations: PI. SO, fig. 8. Jan.. 1>^::

Shell large, sub-rhomboidal ; body ovate, moderately oblique ; height greater

than the length; anterior margin nearly vertical from the ear for about half

the height, then broadly curving to the post-basal side, thence more abruptly

bending, making the posterior end slightly extended.

Left valve gibbous on the umbo, sloping from highly convex above to

moderated) convex below. Right valve unknown.

Hinge-line straight, equal to the length of the valve.

Beak anterior, acute, inclined forward, prominent. Uinlional region prom-

inent, subtending an acute angle.
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Ear short, limited by an undefined sulcus and shallow byssal sinus. Wing
large, triangular, nearly Hat, defined by the retral curving of the lamellose

stria1
: margin moderately concave; extremity abruptly acute.

Test thin, marked by regular concentric lines of growth, with distant,

lamellose striae, which are raised into thin, sharp elevations corresponding

with the concentric folds or undulations of the shell. The cast shows only

the undulations. On the anterior margin and wing, the lamellae are closelj

crowded, producing a varicose appearance. They are more closely arranged

upon the wing than on the valve, making a gentle retral curve and becoming

very conspicuous on the hinge-margin.

Interior unknown. Ligamental area narrow.

A left valve has a length of 4ii mm., height 49 nun., hinge-line about

47 mm.

This species, in general proportions, resembles A. Bigsbyi ; it differs in the

larger and more extended posterior end, with stria* nearly vertical or gently curv

ing, except at the hinge margin; the body wider above, and the anterior basal

margin less convex. With a single exception, the specimens of L. Bigsbyi

occur in arenaceous beds, while this species is common both to the softer shales

and in the coarser beds.

Formation and localities. In soft shales of the Hamilton group, from loose

masses of rock at the south end of Seneca lake, and in the coarse grits, at

Schoharie, N. Y.

Leiopteria Troosti, n. sp.

PLATE LXXXV1II, PIGS 12, IS.

Shell above the medium size, suh-rhomboidal ; both' broadly ovate, moderately

oblique : height somewhat greater than the length ;
anterior margin, from

the wing to about half the height, nearly vertical, curving broadly around the

base, and more abruptly rounded behind.

Left valve moderately convex, gibbous on the umbo. Right valve unkni »wn.

Hinge-line straight, somewhat less than the length of the shell.
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Beak anterior, acute, prominent, inclined forward, rising above the hinge.

Umbonal region gibbous, abruptly limited on the anterior side by the sulcus,

and on the posterior side sloping rapidly to the wing.

Wing large, flat, triangular, joining the body of the valve below the

middle of the height, limited by the gently retral curve of the striae ; margin

moderately concave
; extremity acute or mucronate.

Surface marked by regular, equidistant, undulating, lamelliform, concentric

expansions, which become crowded, liner, and to some extent less undulated

on the wing, stronger and very much crowded on the anterior of the shell.

The undulations extend forward in an abrupt curve, bending gently back-

ward, and being thus opposite and slightly imbricating, they give an

appearance of radiation.

Interior unknown.

The specimen described has a length of 35 mm., height 37 mm., and hinge-

line about 29 mm.

In general aspect, this species resembles Adinopteria Boydi. but the body is

much less oblique and wider below; the surface is without proper rays; the

wing has only line, crowded, concentric stria?; while in that species the wing is

marked with strong radii and a few lines of growth.

These comparisons are made from similar casts of the interior of both species.

Formation and locality. In the coarse grits of the upper part of the Hamilton

group, in the northern part of Schoharie county, N. Y.

Leiopteria Leai, n. sp.

PLATE l.WWIll. FIUS. 24, 25

SHELL small, sub-rhomboidal ; body broadly ovate, very moderately oblique;

heighl much greater than the Length ; margin regularly rounded from above

the middle on the anterior side, to a similar point on the opposite side of the

valve : post-basal margin slightly produced.

Left valve very convex; gibbous from below the middle to the umbo.

Right valve unknown.
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Hinge-line straight, less than the length of the shell.

Beak anterior, acute, rounded, inclined forward, prominent. Ombonal

region gibbous, subtending an acute angle.

Ear short, directed downward, liuiite:! by an undefined sulcus, with

scarcely any evidence of a byssal sinus. Wing comparatively small, flat,

not strongly defined, joining the body of the shell above the middle of its

height; margin concave; extremity abruptly acute.

Test marked by fine concentric stria 1

, which, at intervals, arc crowded into

fascicles upon the body of the shell, giving an undulating surface. On the

wings they are closely and evenly arranged.

Interior unknown.

One specimen has a length of 20 mm., height 2-"> mm., and hinge-line about

17 mm. A small specimen has a length of 13 mm., height 15 mm., and

hinge-line 12 mm.

This species is more prominent on the umbo and more convex below than

any of the forms described in this group ; the wing is shorter and smaller,

with less extension along the posterior slope. A young shell referred to this

species and in the same association has a body less abruptly defined on the

posterior side.

Formation and locality. In the coarser grits of the Hamilton group, in the

southern part of Schoharie county, N. Y.

Leiopteria Gabbi, n. sp.

PLATE LXXXVIII. PIG. 14

Shell small; body ovate, very slightly oblique; height considerably greater

than the length : anterior margin nearly erect for half the height of the

valve, and regularly curving to the post-basal margin, which is scarcely

produced.

Valves sub-equally convex; the greatest convexity being a little above the

middle in the left valve, and on the umbo of the right valve.

Hinge-line not extended, less than the length of the shell.

22



17(1 PALEONTOLOGY OF NEW YORK.

Beaks acute, prominent, directed forward, anterior t<> the middle <>f the

shell. Umhonal region gibbous, subtending an acute angle.

Ear small, straight on the upper margin ;
marked by an oblique fold, and

separated from the body by an abrupt sulcus and a well-defined byssal sinus.

Winu small, triangular, joining the body of the shell below the middle of

its height, defined by a change in the direction of the surface stria3 ; margin

gently concave ; extremity acute.

Test thin, marked by line concentric stria', and at regular intervals by

stronger elevated stria', which give to the macerated shell, and the cast of the

interior, a regular handed surface. These stronger stria1 are closely arranged

on the anterior side and ear. while on the posterior side they preserve their

equidistant character. The right valve is very distinctly marked by the

elevated concentric striae. En both valves there are radiating lines which

apparently belong to the structure of the shell.

Interior unknown. Ligamental area narrow.

One specimen has a length of 13 mm., height lli mm., hinge-line about

LO mm. Another example has a length of 12 mm., height 13 mm., and

hinge-line about 11 mm.

The small size, erect ovate form, short hinge-line, the proportions of height

and length, and the surface characters, distinguish this species from every other

form here described.

Formation and localities. In the soft shales of the Hamilton group ; shores of

Canandaigua lake, and at Norton's Landing, Cayuga lake, N. Y.

Leiopteria Oweni.

PLATE XX, FIG. 10.

Leiopteriu Oweni, Hall. Pal. N. Y., vol. v. pt. 1 Plates and Explanations : PI. 20. 6g. in. Jan., L883.

Shell quite large, sub-rhomhoidal ; body broadly ovate, oblique to the hinge-

line; Length greater than the height: margins rounded, produced posteriorly.

Left valve coin ex, umbo gibbous, beak elevated. Bight valve concave
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below, Hat above, becoming convex towards the beak, which is low and

scarcely reaches the hinge.

Hinge-line straight, about equal to the length of the valve.

Beaks anterior, acute, directed forward.

Ear large, extended, defined by a broad sulcus and marked byssal sinus.

Wing large, expanded; margin concave; extremity abruptly acute.

Test thin, marked by fine concentric striae of growth, which on some

parts of the surface are crowded into fascicles, producing ridges or undula-

tions. These are somewhat regular over the whole of the left valve,

and stronger on the anterior part; on the right valve they are without

regularity. The right valve also shows radiating lines which appeal' to

belong to the shell structure, and are quite conspicuous in partialh exfoliated

specimens. The striae are crowded and lamellose on the anterior margin

and adjacent to the byssal sinus; on the wing they are closely and evenly

arranged.

Interior unknown.

One of the imperfect specimens described has an approximate length of

61 mm., height 55mm., and hinge-line about 55 mm.; the measurement

along the axis of the body, from the beak to the post-basal margin, is

75 mm.

The two specimens observed are crushed, and the characters of the left valve

are very much obscured, while the right valve preserves more nearly its true

proportions. It differs from the other species of this group in the concave

form of the right valve. In surface markings it is very similar to L. Sayi,

but the concave right valve is a very distinguishing feature. The shell is

large and thin, and has suffered compression and distortion in the process of

imbedding in the soft shales.

Formation and locality. In the soft shales of the Hamilton group, Canandai-

gua lake, Ontario county, N. Y.
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Leiopteria Chemunuensis.

PL \'i 1. \X1I. PIGS. 17, 18.

Avicula Chemungenxis, Vim sbm. Geolog. Surv. N. V. : Rep. Third Dist., p. Inj. fig. 49, No. ''•. 1842.

Leiopteria nitida, Hall. Pal. N. V.. vol. v, \>t. 1. Plates and Explanations: PI. 22, lij;s. 17. In,

Jan., 1883.

Shell ofmedium size or larger, rhomboid-ovate ; body elongate-ovate, oblique al

an angle of about 60° with the binge-line; length equal to more than four-

fifths of the height; anterior margin nearly vertical for about one-half

the height of the shell and broadly rounded on the base; post-basal margin

abruptly rounded.

Left valve convex, gibbous in the umbonal region. Right valve smaller,

less gibbous.

Hinge-line straight, a little longer than the height of the shell.

Beaks sub-anterior, inclined forward, acute, prominent, arching over the

hinge. Umbonal region narrow, prominent, subtending an acute angle.

Mar of left valve small, bending slightly downward, defined by a broad

distinct sulcus
; extremity rounded. Ear of right valve flat, Byssal sinus

shallow and broad, deeper in the right valve. Wing broad-triangular,

joining the body below the middle of the length, limited by the abrupt

bending of the stria1
; margin deeply concave in the middle; extremity

produced and acute.

Surface, in a partial cast, marked by fine concentric stria?, which arc

crowded and lamellose on the ear, distinctly marked on the wings, ami

appearing on the body as distinct undulations: these in the perfect' shell

may have been sharp lainelliform striae.

Interior unknown.

A specimen of the left valve has a length of 30 mm., height •">"> mm.,

hinge-line IV mm.; the body from beak to post-basal extremity measures

13 mm.

The specimen figured is the original of Avicula Chemungensis, Vamxi.m. It

resembles L. Dekayi of the Hamilton group, but differs in its longer hinge-line.

larger wing, and more acute beak, while the body of the shell is narrower.
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In the volume of Plates and Explanations this species was referred to

L. Dekayi in the absence of the original specimen, which has since been

compared and found to belong to the Chemung group.

Formation and locality. In a slaty sandstone of the Chemung group, eighl

miles north of Binghamton, N. Y.

Lkioptehia linguiformis. n. sp.

PI. \TF. I.WW [II. FIG. -2'J.

Shell above medium size, erect, sub-rhomboidal ; body elongate-ovate, making
an angle of about CO with the hinge-line; length equal to three-fourths of

the height; anterior margin nearly vertical from the byssal sinus to below

the middle of the valve
;

basal margin broadly rounded ; post-basal margin

rapidly curving into the wing.

Left valve convex above, depressed-convex below. Right valve unknot* n.

Hinge-line straight, nearly equal to the length of the shell.

Beak acute, erect, prominent, rising above the hinge-line. I'mbonal

region convex, subtending an acute angle.

Ear small, triangular, bending slightly downward, limited by a well-

defined byssal depression; margin nearly straight; extremity rounded.

Byssal sinus shallow. Wing broad-triangular, joining the body below the

middle of the post-cardinal slope, not strongly limited: margin concave;

extremity acute.

Surface marked by concentric stride which are strongly lamellose on the

ear, the pallial margins and on the wing.

Ligamental area narrow, marked by two or three longitudinal grooves.

Muscular impression oval, situated near the middle of the post-cardinal

slope.

The specimen described has a length of •'!•'! nun., height 4li mm., and

hinge-line 32 mm.
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This species differs from L. Chemungensis in its more erect form, and the ear

is without the strong fold and marked sulcus of that species; the wing is also

less extended and the margin less concave.

Formation and locality. In the Chemung group in the valley of Cayuta creek,

Broome county, N. Y.

Leiopteru Torrevi, n. sp.

PLATE XXn, FIGS 6,7; VND PLATE LXXXVIU, FIG. H.

Shell of medium size, rhomboidal, sub-falcate; body narrow-ovate, arcuate.

oblique at an angle of less than 45° with the hinge: height equal to about

two-thirds of the length ;
anterior and basal margins broadly curving from

the byssal sinus: post-basal margin produced and abruptly recurved.

Left valve very convex, gibbous in the middle and above. Right valve

unknown.

Hinge-line straight, about equal to the height of the valve.

Beak sub-anterior, directed forward, acute, prominent and arching over

the hinge. Umbonal region narrow, ventricose, well-defined, subtending an

acute angle.

Ear large, bending downward, marked by a strong oblique fold, limited by

a broad, vertical byssal depression and shallow sinus: margin convex;

extremity apparently obtuse. Wing joining the body above the posterior

extremity, limited by the nearly vertical post-umbonal slope, which makes a

more or less marked sulcus: margin concave : extremity produced, acute.

Surface marked by fine striae of growth which are somewhat regularly

lamello.se on the body of the valve.

A left valve has a length of .!'.• mm., height '2'2 mm., hinge-line 1^1 mm.

This species differs from /,. CItemimgensis in its proportionally greater length,

narrower umbo, more convex and oblique left valve, and shorter wing.

Formation and local
it;/.

In a sandstone and conglomerate of the Chemung

group near Panama, X. V.
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LEPTODESMA, Hail.

The .species arranged under the generic designation of Leptodesma present a

verv remarkable assemblage of forms, beginning (as here arranged) with those

resembling Avicula and passing through various phases in form, proportions,

etc., until the wing becomes nearly obsolete, the byssal sinus obscure, and the

anterior end rounded, and the entire shell assuming the form of Mytiltjs or

Momola, Saxuuinolites, Modiomorpha and allied genera, For convenience the

species have been arranged into natural groups in the following order : a, spini-

fera ; b, uinbonata ; c, rostrata ; d, patulata ; e, arcoidea ; f, mytiloidca. These

relations will be more fully explained under the generic description and discus-

sions in the Introduction to this volume.

Section a, spinifera.

Leptodesma Marcellense.

PLATE XVII, FIG. 12.

Lrptmlesiiiu MuiTtHeiist; Mall. Pal. N. V., vol. v, )>t. 1. Plates and Explanations : PI. IT. lit;-. \2. Jan., 1883.

Shell small, sub-rhomboidal ; body obliquely ovate
; height about two-thirds

the greatest length: margin regularly rounded, extended posteriorly and

continuing in a direct line to the beak.

Left valve moderately convex. Right valve unknown.

Hinge-line straight, greatly extended posteriorly, reaching beyond the

margin of the valve.

Beak obtuse, prominent, nearly erect, situated on the anterior third of the

hinge. Umbonal region prominent, sloping abruptly on the posterior, not

well defined on the anterior side.

Anterior end limited by a shallow, obscure sulcus; margin regularly

rounded. Wing narrow-triangular, much extended along the hinge, termin-

ating in a mucronate process: margin deeply and acutely -innate.
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Test thin, marked by line, closely arranged, concentric strke, which are

more crowded anteriorly; these arc crossed by extremely fine radii, which

arc chiefly confined to the shallow sulcus, anterior to the heak, and are also

obscurely marked on the wing.

Ligamental area marked by two strong grooves. Two oblique linear

depressions along the posterior slope indicate the probable existence of lat-

eral teeth. Other characters of the interior, unknown.

The specimen has a length of 11 mm., height 7 mm., hinge-line 12 mm.

This species hears some resemblance to several species in the Chemung

group, but it is comparatively narrower and more oblique.

Formation and locality. In the Marcellus shale, Bloomfield, Ontario county,
X. Y.

Leptodesma Rogersi.

['LATE XXI, FIGS 1 9.

Leptoilanna Rogersi, Hall. Pal. N. Y., vol. v, pt. 1. Plates and Explanations: PI. 21, figs. 1-9. Jan., 1883.

Shell of small or medium size, sub-rhomboidal
; body ovate, very oblique;

length greater than the height; anterior and basal margins broadly rounded ;

posterior margin extended and abruptly recurved.

Valves equally convex above. Right valve somewhat depressed below,

comparatively higher than the left.

Hinge-line straight, longer than the length of the shell.

Beaks sub-anterior, obtuse, nearly erect, prominent. Umbonal region

gibbous, oblique.

The anterior extremity is scarcely alate or auriculate, consisting of a.

rounded extension, straight above and slightly sinuate at the base. Wing

comparatively large, triangular, joining the body of the valve near the poste-

rior extremity, defined by the crowding and curving of the concentric stria?:

margin nearly straight for five-sixths of its extent, then acutely recurving;

extremity prolonged into a mucronate spine which extends beyond the poste-

rior limit of the valve. In the right valve the wing is less deeply sinuate.



LAMELLIBRANCHL IT. I. 177

Test thin, marked by closely arranged concentric striae, which at irregular

intervals are crowded into fascicles, producing a gently undulated Burface.

On the wing the striae are closely arranged, and just below the hinge-line

are turned backward along the spiniform extension of the wing.

Interior unknown. Ligamental area narrow, having several fine.grooves

parallel to the hinge.

One specimen has a length from Weak to base of 24 mm., heighl I 5 mm.,

hinge-line about 2<> mm. The corresponding ri- lit valve has a length of

20 mm., height 15 mm., hinge-line 26 mm. The largest specimen observed

has a length of 32 mm., height 21 mm., hinge-line, to the origin of the

spine, 20 mm. Small specimens are often le>> than 10 mm. in length and

height.

This species, occurring abundantly in the Hamilton group, closely resembles

Avicula -spinigera of Conrad, from the Chemung group. In the comparison of

large numbers of specimens, the differences are so slight that specific distinc-

tion is not always apparent. The Chemung forms are usually more oblique,

but this is not a constant character: the wing is smaller and less extended

along the posterior slope ; the right valve is narrower and more oblique, and

the sinus in the margin of the wing is narrower and deeper than in the righl

valve of the Hamilton form.

Formation and localities. In the shales of the Hamilton group at Norwich.

Chenango county; Middleville, Schoharie county, and Leonardsville, Madison

county, N. Y.

LEPTODESMA SPI.XIGERUM.

PJLATE XXI, FIGS. 1" 1 : : nn PLATE I.XXXIX. FIG. 1

Avicula spinigera, Cohrad. Join-. Acad. Nat. Sri.. Phila., vol. 8, p. 2:'~. pi. 12, fig. :!. IS42

Pteronites spinigerus (Comrad), S. A. Miller. Cat. Amer. Pal Foss., p. 202. 1~-T7.

Leptodesma spinigervm (Conrad), Hall. Pal. N. Y.. veil. v. pt. 1. Plates and Explanations: PI. 21, figs.

10-13. Jan.. l--s::.

Shell of medium size, sub-rhomboidal; body ovate, oblique to the hinge at an

45

23

an'de of about 45°: length one-third greater than the height : ante-byssal
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margin truncate al the extremity, curving below into the sinus: basal

margin rounded, somewhat abruptly recurved posteriorly.

Left valve regularly convex below, gibbous above the middle. Right

valve depressed-convex below and abruptly gibbous above.

Hinge-line straight, (and including the spine) equal to or greater than the

length of the shell.

Beaks sub-anterior, prominent. Umbonal region abruptly gibbous, suit-

tending an acute angle.

Anterior end short, defined by the oblique byssal depression which extends

to more than one-third the length of the valve below the beak; extremilv

obtusely angular. Wing not large, joining the body nearly at the posterior

third; margin oblique below, acutely recurved above, the greatest concavity

being just below the cardinal extension; extremity produced into a long

spiniform process.

Test thin, marked at irregular intervals by strong concentric lamellae, with

intermediate fine stria?. The lamellae are stronger on the anterior side and

obscure on the wing. The casts are often nearly smooth.

Interior unknown.

A specimen of medium size has a length of 20 mm., height 20 mm., hinge-

line to base of spine, 12 mm. A smaller specimen has a length of 20 mm.,

height 14 mm., hinge-line, to base of spine, 12 mm.

This species closely resembles L. Rogcrsi. but is distinguished by the oblique

and more extended byssal depression, shorter wing, and more rounded basal

margin.

Formation and localities. In shales of the Chemung group, on the Chemung
river above Elmira, and along the Blossburg railroad near Painted Post, X. Y.
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Leptodesma longispinum.

PLATE XXI. FIGS. 14. 17-19; AND PLATE I.XXX1X, FIGS. 2-4.

Avieula longltpina, Hall. Geolog. Sutv. N. Y. : Rep. Fourth Dist., p. 262, fig. 3. 1843.

Pterinea longispina (Hall), S. A. Miller. Cat. Amei\ Pal. Foss. ]s77.

Leptodesma longispinum, Hall. Pal. N. V.. vol. v. pt. 1. Plates ami Explanations: PI. 21. figs. 14, 17-19.

.Ian.. ISS:S.

Shell above the medium size, sub-rhomboidal ; body elongate-ovate, very

oblique; length greater than the height, often nearly double; margin from

the byssal sinus to beyond the base broadly rounded; posterior margin
extended and abruptly recurved.

Valves, in young specimens, sub-equally convex ; in older specimens the

right valves are somewhat less convex.

Hinge-line straight ; length equalling or greater than the length of the valve.

Beaks anterior, prominent, obtuse, nearly erect, arching over the hinge-line.

Umbonal region gibbous, subtending an acute angle.

Anterior extension scarcely auriculate, rounded in front, straight above.

Wing small, very narrow-triangular ; margin deeply sinuate, the bottom of

the sinus being close beneath the hinge-line; extremity produced into an

elongate spine.

Test thin, marked by fine, irregular, concentric stria? of growth, which

are abruptly recurved on the post-cardinal slope, and extend along the margin

for nearly half the length of the body before recurving into the wing. The

striae are more elevated and crowded on the anterior side.

The original specimen of this species has a greatest length from beak to

base of 42 mm., height 24 mm., hinge-line about 38 mm. A small right

valve has a length of 22 mm., height 12 mm., hinge-line 24 mm.

This species resembles L. Rogersi, hut the shell attains a larger size ;
the

body is more oblique to the hinge-line, and the posterior extremity more

abruptly recurved ; the wing is smaller and not extending so far down the body

of the valve, the sinus is narrower with the deepest portion just beneath the

hinge; the spine is stronger and more distinctly defined; the right and left
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valves are the same in form; the sinus in the wing of the right valve is not

so deep as in the left valve but much deeper than in the right valve of that

species.

The original specimen is illustrated in figure 14 of plate \\i. and figures 17.

18, 19 arc right valves occurring in the same beds.

This form is associated with Avicula spinigera of Conrad, which is a smaller

shell, less oblique, narrower, and with a more angular anterior extremity.

Formation and localities. In the Chemung group, at Painted Post. Steuben

county, between Corning and Elmira, and at Chemung Narrows. N. Y.

Leptodesm \ Shumardi, n. sp,

PLATE I.XXXIX. PIGS 5, B,

Shell of medium size, sub-rhomboidal ; body narrow, very obliquely-ovate;

length somewhat less than twice the height; margin very broadly curving

from the anterior extremity to the base; basal margin rounded and abruptly

recurved at the post-basal extremity.

Left valve quite convex; the greatest convexity about one-third the length

of the valve below the apex. Right valve unknown.

Hinge-line straight ; length about equal to the height of the shell.

Beak sub-anterior, obtuse, prominent and arching over the hinge-line.

Umbonal region gibbous, subtending an acute angle.

Anterior extremity short, acute, straight above, oblique below. Wing
small, narrow-triangular, extending to a point below the middle of the length

of the shell: margin concave: extremity acute, probably spiniform.

Test thin, marked by lamellose, often fasciculate stria-, which are more

crowded on the anterior side and byssal depression, and more regular and

distinct on the wing.

I nterior unknown.

Three specimens of left valves have respectively the following dimensions :

length 12, 10 and 36 nun., height 24, 27 and 24 nun., and hinge-line about

26, 2 1 and "J 1 mm.
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This species differs from L.kmgispinum in the wider and somewhat less oblique

body, with more regularly rounded posterior extremity; the sinus in the wing
is less acute and farther below the cardinal line, also in the absence of the strong

posterior spine of that species.

Formation and locality. In the Chemung -roup, near Klniira. X. Y.

LEPTODESM \ ROBUSTDM.

PLATE XXI, FIGS r>. 16, 20; vm. II. ATI. LXXXIX, FIG. 8

Leptodesma vobustum, Hall. Pal. N. V., vol. v. pt. 1. Plates and Explanations: PI. 21. figs. 15, 16. 20

Jan., 1883.

Shell large, sub-rhomboidal
; body obliquely ovate: length much greater

than the height; ante-byssal margin rounded: straight below, or scarcely

impressed by the sinus, making a broad curve around the base to the post-

basal extremity and thence abruptly recurving toward the beak.

Left valve gibbous above, regularly convex below the middle : the greatest

convexity about one-third the length of the valve from the beak. Right

valve moderately convex in the middle, Hat below and scarcely gibbous on

the umbo.

Hinge-line straight, about equal to the length of the shell.

Beaks nearly anterior, obtuse, sub-erect, very prominent, rising above the

hinge-line. Umbonal region gibbous, prominent, abruptly elevated along the

post-umbonal side for more than half the length of the shell, then merged in

the general convexity : on the anterior side obscurely limited by a broad

undefined depression. Umbonal angle acute.

Anterior extremity scarcely auriculate. Wing small, narrow-triangular,

extending about half the length of the valve, defined by the curving of the

striae; margin strongly concave, the deepest concavity just below the hinge;

cardinal margin thickened and extended into a strong spine. In the right

valve the wing is larger and broader, and the sinus less dee]) : the anterior

extremity corresponds with that of the left valve.

Test moderately thick, marked by fine concentric stria' which become
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more numerous and fasciculate at irregular intervals, producing a slightly

undulated surface, crowded and lamellose on the anterior.

Interior unknown.

A specimen of a lefl valve has a length, from beak to base, of 43 mm.,

heighl "J'l mm., and binge-line to the base of the spine '!') mm. A right

\al\e. referred to this species, lias a length of 32 mm., height 27 mm., and

hinge-line, exclusive of the spine, 31 mm.

This species is larger and more robust than L. longispinum ; the body is wider,

less oblique, and less abruptly recurving at the post-basal extremity, the wing

is larger and the greatest depth of the sinns not quite so near the cardinal

line: the striae do not recurve so abruptly forward on the posterior slope; the

right valve is proportionally higher ; the wing is less deeply sinuate, and the

spiniform extension is shorter.

Compared with L. Mortoni,the body of the shell is less oblique and more

expanded, while the wing is much smaller and the sinus nearer the hinge-line.

Formation and locality. In the middle portion of the Chemung group at

Painted Post, Steuben county. N. Y.

Leptodesma Agassizi, n. sp.

PLATE I.XXXIX. FIGS. 17-19

Shell of medium size, sub-rhomboidal ; body broadly ovate, oblique to the

hinge-line at an angle of from ~>0- to ">5°; length nearly one-third greater than

tin' height : anterior margin broadly rounded below the byssal sinus; ventral

margin regularly curved; more abruptly curved at the post-basal extremity.

Left valve moderate^ convex below, more convex above and gibbous on

the umbo. Right valve less convex.

Binge-line straight, about equal to the height of the valve.

Beaks sub-anterior, scarcely directed forward, prominent, rising a little

above the hinge-line. Umbonal region moderately gibbous, subtending an

acute angle.

Anterior end Large, obtuse, truncate above and curving below into the
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byssaJ sinus, limited by an oblique depression which reaches to near the

middle of the length of the valve. Wing small, joining the bod} below the

middle
; margin oblique below and abruptly concave just beneath the cardinal

line, recurving and produced into a short spiniform extension. The righl

valve is less convex, the wing larger and more extended along the posterior

slope.

Test thin, marked by fine, distant, lamellose striae with intermediate finer

lines. The stronger striae are more conspicuous on the anterior. The

partial casts are nearly smooth.

Interior unknown.

( hie specimen has a length of 29 mm., height 23 mm., hinge, to base of spine,

15 mm. Another example has a length of 26 mm., height 19 mm., hinge, to

base of spine, 15 mm.

This species bears a general resemblance to L. spinigerum, with which it is

sometimes associated, but the body is more erect and much wider below; the

wing is somewhat wider, the spine shorter, and the stria^ less strongly marked.

Formation and locality. In the middle portion of the Chemung group, on the

Chemung river, between Elmira and Waverly, N. Y.

Leptodesma protextum.

PLATE XXI, FIGS :•-'. r,

Avicula protexta, Conrad. Jour. Acad. Nat. Sci., Phila., vol. viii, p. 23S, pi. 12, fig. 6. 1S4L'.

Pterinea protexta (Conbad), S. A. Milleb. Cat. Amer. Pal. Fuss., p. 202. ls77.

Lrptodesmd protextwm (Conbad), Hall. Pal. N. Y., vol. v. pt. 1. Platesand Explanations : PI. 21, figs. 22,

23. Jan.. 1883.

Shell small, sub-rhomboidal : body elongate-ovate, very oblique; length nearly

twice as great as the height : anterior margin below the bvssal sinus, oblique :

base broadly rounded and abruptly recurved on the post-basal extremity.

Valves sub-equally convex; the greatest convexity is above the middle of

the length, becoming less toward the posterior side, which is somewhat

depressed.. The right valve is apparently a little smaller than the left.

Hinge-line straight, about equal to the length of the shell.
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Beaks near the anterior end of the valve obtuse, rounded, prominent,

inclined forward. Qmbonal region narrow, gibbous for a short space below

the hinge, subtending an acute angle.

Anterior end scarcely auriculate, abruptly rounded in the left valve, pointed

in i lie righl valve, limited by a broad, undefined depression, which is less

marked in the right valve. Byssal sinus shallow. Wing narrow-triangular,

joining the body near the posterior extremity of the valve, defined by the

direction of the striae; margin deeply concave, the greatest concavity just

beneath the hinge-line ; extremity produced into a sharp spine which extends

ncarh as far as the posterior margin of the shell.

Tesl thin, marked by concentric stria1 of growth, which are crowded into

fascicles at irregular intervals, riving a somewhat wrinkled or undulating

surface. On the anterior side the striae are crowded and lamellose, while

they are quite regular and closely arranged over the wing. On the external

shell the stria' are elevated into regular, equidistant lamellae. In the exfoliated

shell, or partial casts, the surface presents obscure or obsolescent radii which

appear to belong to the intimate shell-structure, and which are not shown on

well-preserved specimens.

Interior unknown.

The largest specimen observed has a length of 26 mm., height 13 mm..

hinge-line 20 mm. A similar right valve has a length of 'IS mm., height

Hi mm., hinge-line in mm. The specimens are usually smaller than those

figured.

This species, in form of body ami in the concentric striae, resembles

L. longispinum ; hut the anterior extremity (especially in the right valve) is

narrower, the win- i> extended farther down the body of the valve, and the

spine i- less produced.

This shell in it- usual condition of preservation (that is. ha\ ing the spiniform

process of the wing broken oil', or the wing partially covered) presents the

characters described 1 > x Mr. Conrad, although not illustrated in his figure. A

specimen of this species i- Labelled in the hand writing of Mr. Conrad, Avicula

protr.rta, and therefore the name is retained.
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Formaliun and localities. In the Chemung group at Chemung Narrows, N. Y.,

and Tioga county, Pa.

Leptodesma Becki.

plate xxii. pigs. ; 5

Leptodesma Berk'i, Hall. Pal. N. Y.. vol. v. pt. 1. Plates and Explanations: PI. 22, tip-. :\ .". (and

figs. 6 an. I 7 in error). Jan.. 1883.

Shell of medium size, sub-rhomhoidal
; body oblique, narrowly ovate in the

left valve: length more than one-third greater than the height; anterior

margin oblique, extending in nearly a direct line into the broadly rounded

basal margin : post-basal margin produced, not abruptly recurved into the

wing.

Left valve gibbous except in the lower part. Right valve less convex.

Hinge-line straight, less than the length of the shell, and greater than

the height.

Beaks at about the anterior third of the hinge-line, obtuse, directed

forward and arching over the hinge. Umbonal region gibbous, scarceh

defined anteriorly, but well-marked posteriorly by the abrupt slope of the

side. Umbonal angle acute.

Anterior end truncate, acute at the extremity. Mini: of medium size.

not distinctly limited, joining the body nearly at the posterior extremity;

margin concave: extremity produced into a short spine. The right valve

is proportionally higher, the body less distinctly defined, and the wing larger.

Test thin, marked by concentric stria', which are crowded and somewhat

lamellose in front, and closely and evenly arranged on the wing. The hinge-

line has a single narrow groove.

A left valve has a length of 28 mm., height 17 mm., hinge-line about

22 mm. A detached right valve has a length of 29 mm., height 20 mm.,

hinge-line 30 mm.

This species resembles L. robustum in general expression and in the sinus of

the wing, but the body is narrower, more regularly convex, the base less expanded,

24
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and the basal margin and the striae along the posterior slope are not so abruptly

recurved.

Formation and localities. In the Chemung group, near Corning, Chemung

county, and Portville, Alleghany county. X. Y.

LePTODESMA DISPAK1LK.

PLATE -XXV. PIGS - I U«> PLATE LXXXIX. FIGS

Leptodema disparile, llu.i.. Pal. N. ^ .. vol. v. pt. 1. Plates and Explanations: PL 25, figs. 2-4.

Jan.. 1SS3.

Shell of small or medium size, sub-rhomboidal : body ovate, oblique to the hinge

at about 4o°: length more than one-third greater than the height in the

left valve : ante-byssal margin oblique, gently curving into the sinus
;

basal

and posterior margins regularly rounded.

Left valve convex below, gibbous above. Right valve flai or concave

below, depressed-convex in the middle, and gibbous on the umbo.

Hinge-line straight, greater than the length of the shell.

Beak sub-anterior, prominent, rising above the hinge-line, directed slightly

forward. Umbonal region gibbous, subtending an acute angle.

Anterior end large, somewhat produced, limited by a nearly vertical byssal

depression ; extremity obtusely angular. Wing somewhat large, joining the

body near the posterior extremity ; margin oblique below, concave above the

middle, and produced into an elongate spiniform process. The right valve is

smaller, the wing more extended and less defined, while the anterior end is

large and well defined by the byssal sinus and sulcus.

Test marked by concentric, lamellose ridges with intermediate finer lines

of -row tb : the lamella- are sometimes more distinct on the right valve.

Interior unknown.

A left valve has a length of 28 mm., height 20 mm., hinge-line more than

-!o mm. A right valve has a length of 30 mm., height IS mm., home-lineD DO
33 mm.
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This species is distinguished from L. Rogersi and L. spinigerum by the large

anterior end. narrower umbo, more extended wing, with less deeply sinuate

margin, less convex right valve, and the regular concentric lamellose ridges

of the surface.

Formation and localities. In sandstones of the Upper Chemung group, McKean

county. Pa. ; and Farmer's Valley, Cattaraugus county, N. Y.

LePTOI'KSM \ SOCIALE.

PLATE XXI. FIGS. -24-2S (33, 34?).

Leptodesina sociale, Hall. Pal. N. Y.. vol. v, pt. 1. Plates and Explanations: PI. 21, 6gs. 24-^s (33, m '.).

Jan.. 1883.

Shell small, sub-rhomboidal ; body broad-ovate, oblique ; length greater than

the height : anterior margin nearly straight and quite oblique ; base regu-

larly rounded : post-basal side somewhat extended and abruptly recurved.

Left valve convex, gibbous in the upper part, more convex than the right

valve, which is moderately convex above and depressed-convex or Hat below.

Hinge-line straight, sometimes greater than the length of the shell.

Beaks at about the anterior third of the hinge-line; the left beak promi-

nent, obtuse; the right beak less conspicuous. Umbonal angle acute

Anterior extremity sub-auriculate, straight above, slightly extended.

Wing triangular, joining the body of the valve below the middle of its

length (measured from hinge to base) : margin regularly concave ; extremity

produced into a spine, which, in perfect specimens, reaches beyond the

margin of the valve. In the right valve the wing is less distinctly defined.

and the sinus not so deeply concave.

Surface marked by fine concentric striae, which at somewhat regular

intervals are elevated into sharp, conspicuous lamellae, or sometimes into

fascicles of stria1 producing elevations. These become crowded and irregular

on the anterior of the valve, and are very regular and uniform on the wing

and on the right valve.

Interior unknown.
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\ specimen of a left valve has a length of I" nun., height 7.5 mm., hinge-

line about H) mm. A similar specimen has a length of 11 mm., height 6.5

mm., and hinge-line about I 1 mm. A right valve has a length of 9 nun..

height 6 mm., hinge-line about 8 mm. Anotherone lias a length of 16 mm.,

height 1 I mm., hinge-line about Iti mm .

This is a small and abundant species, often occurring in great numbers mi

the surfaces of shaly layers. It is distinguished l>v its form and the regular

lamellose appearance of the surface.

Formation mid localities. In the shales of the Chemung group at Connewango,

Cattaraugus county ; Nanticoke Springs. Broome county, and south of Ithaca,

N. Y.

Leptodesma potens.

PLATE \\I. FIGS 21, 30; PLATE WII. PIGS 11,12,19, 20?)21; v\i. PLATE I.XXXIX Hi. 7

Leptodesma patens, Hall. Pal. N. Y., vol. v. pt. I. Plates and Explanations: PI. 21, figs. 21, :>o ; pi. 22,

figs. II. 12, 19, 21. Jan.. 1883.

Shell large, sub-rhomboidal
; body ovate, oblique, broad below; length more

than one-third greater than the height : ante-hyssal margin sub-truncate,

erect, oblique below; basal margin broadly curving ; posterior margin broad,

extended and abruptly recurving at the upper extremity.

I. eft valve convex, gibbous above; the greatest convexity at one-third the

height of the shell from the beak. Right valve almost equally convex, more

abruptly gibbous on the umbo, and comparatively shorter and wider.

Hinge-line straight, about equal to the length of the shell.

Beak sub-anterior, obtuse, erect, prominent, arching over the hinge.

QmbonaJ region gibbous, very prominent, limited anteriorly by a shallow

depression extending from a point anterior to the beak to the margin at one-

third the height <>f the shell helow the hinge-line: posteriorly limited by the

abrupt post-cardinal slope. [Tmbonal angle acute.

Anterior extremity extended and angular. Wing large, triangular, joining

the l>od\ uear the posterior extremity, distinctly limited; margin broadlj
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sinuate; extremity produced into a strong spine (the extent of which is

unknown).

Surface marked by strong concentric lines of growth, which are crowded

into small fascicles at irregular intervals on the body of the shell, and become

lamellose expansions on the anterior. On the wing they appear as sharp

equidistant lamellae. Casts of the interior show the concentric strise in a

subdued condition.

Interior unknown.

The largesl left valve observed has a length, measured from beak to base,

of 62 mm., height 4G mm., hinge-line, exclusive of the spine, 58 nun. A

smaller specimen has a length of 57 mm., height 39 mm., hinge-line, to base

of spine, 58 mm. A right valve referred to this species has a length of 36

mm., height 28 mm., and hinge-line, to base of spine. 35 mm.

This species more nearly resembles L. robustum than any of the forms here

described ; hut it is larger, the wing proportionally larger anil distinctly limited,

and the sinus of the wing more central. The right valve is also more convex

and the wing more deeply sinuate. It occurs in the upper members of the

Chemung group, associated with Spirifera Verueuili, while L. robustum is found

only in the middle of the series.

It is a larger and more robust shell than L. Mortoni, and the right valves

are very unlike.

Formation and localities, in the Upper Chemung group at Olean, Portville,

Cassadaga lake, and in loose specimens collected near Panama, X. Y.

Leptodesma potexs, var. juvexs.

PL \TE XXII. PIG. IB.

Leptodesma i><>tfn-<. r<<,- juvens, H.u.r.. Pal. N. Y.. vol. v, ]>t. 1. Plates and Explanations: PI. 22. fig. I''..

Jan., 1SS3.

Shell small, rhomboidal ; body ovate, oblique; the greatest length more than

once and a half the height : anterior margin oblique, very broadly curving

below : post-basal extremity rounded and abruptly recurved.

Left valve convex below, very gibbous and ventricose in the middle and

above. Right valve unknown.
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Hinge-line straight, less than the Length of the shell.

Beak obtuse, situated at the anterior third of the hinge-line, prominent,

arching over the binge-line and inclined slightly forward. Umbonal region

ventricose, obscurely limited anteriorly by an undefined depression, and on

the posterior side by the abrupt and almost vertical post-umbonal slope.

Umbonal angle acute.

Anterior end short, triangular; extremity acute. Wing broad-triangular,

joining the body of the shell near the posterior end; margin regularly

concave
; extremity acute.

Test thin, marked by extremely line, regular concentric stria', which are

crowded into fascicles on the anterior end.

Interior unknown.

'The specimen described has a greatest length of 2"i mm., height 15 mm.,

hinge-line '2'2 nun.

This shell resembles L. potens. hut it is apparently more extended and acute

in front, sub-truncate on the posterior end : the wing joins the body near

the posterior extremity, and its margin is less deeply sinuate than L. potens.

These variations appear in comparison with the older individuals of that species

and cannot he taken as positive evidence of specific difference, while at the

same time their common characters may lie insufficient to unite them.

Formation and locality. In the Chemung group at East Randolph, Cattaraugus

county. N. V

Leptodesma Mortoni.

PLATE \X1. FIGS. 20, SI, 32 IND PLATE I.XXXIX, FIGS. 9-11.

Leptodesma Mortoni, II mi.. Pal. X. V.. vol. v, \A. 1. Plates and Explanations: PI. 21, figs. 29, 31,32

(pl. 22, fig. 20 in error). -Ian., L883

Shell above the medium size, sub-rhomboidal
; body elongate sub-ovate, very

oblique; length more than one-half greater than the height : ventral margin

broadly curving to the base; the posterior margin extended and abruptly

recurved.
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Left valve convex, gibbous above. Right valve depressed-convex below,

and abruptly gibbous at the umbo.

Hinge-line straight: Length less than the length of the shell.

Beaks sub-anterior, obtuse, erect, prominent, arching over the cardinal

line. Umbonal region gibbous and gradually sloping down to the general

convexity, abruptly limited on the posterior side, subtending an acute angle.

Anterior end extended, acute ami uasute. Wing large, triangular, slightly

convex, joining the body of the shell more than two-thirds of the length

below the beak; margin symmetrically concave; extremity produced ami

very acute. In the right valve the anterior end is broad and Hat ; the wing

is large, with no defined limit between it and the body of the valve.

Surface marked by elevated concentric striae which, at irregular intervals

are fasciculate, producing undulations on the surface. This character is often

marked on the front of the shell where the fascicles are composed of three

or four distinct stria?.

Interior unknown.

A specimen of the left valve has a length, measured from beak to base, of

44 mm., height 30 mm., hinge-line about 38 mm. Another example has a

length of 45 mm., height 25 mm., hinge-line 32 mm. A right valve measures

43 mm. in extreme length, height 30 mm., hinge-line aboul 34 mm.

This species bears some resemblance to L. robustum, but the body is more

oblique and not so broad below: the anterior extremity is acute; the wing

larger, more extended along the valve and very symmetrically concave on the

margin. The form of the shell is very similar to L. longispinu/n, but differs

by its larger wing, the broader sinus and more regularly rounded posterior

extremity, and hi the latter respect it resembles L. Shumardi, while it i-

otherwise verv different.

Formation and localities. In the Chemung group at Portville and Little

Genesee, Alleghany county, X. Y.
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Leptodesma BlLLINGSI, 11. sp.

PL VTE I.WXIV FIGS 12-15

Shell large, sub-rhomboidal
; body elongate-ovate, or sub-cylindrical, very

oblique; length about twice the height; ante-byssal margin rounded,

becoming straight or slightly concave at the sinus; ventral margin broadly

curving; posterior margin extended, acutely recurved at the post-basal

extremity.

Left valve gibbous on the umbo, convex below. Right valve unknown.

Hinge-line straight : length, including the spine, nearly equal to the length

of the valve.

Beak sub-anterior, obtuse, slightly oblique, prominent. Umbonal region

somewhat gibbous, subtending an acute angle.

Anterior end limited by a shallow byssal depression, acute and nasute at

the extremity. Wing long, narrow-triangular, extending below the middle

of the valve; margin sinuate: extremity produced into a spine.

Test thin, marked by tine concentric stri;e which are abruptly arched on

the posterior slope, regular upon the wing, and crowded into tine irregular

fascicles which are conspicuous on the anterior. Some specimens show sharp,

elevated, laiuellose stri;e at equal distances on the surface of the body. The

surface characters vary with the different states of exfoliation and maceration.

The largest specimen observed has a greatest length, from beak to base,

of 57 mm., height 36 mm., binge-line, to base of spine, 35 mm. A small

example of the left valve has a length of 34 mm., height IS mm., and hinge-

Line about 35 mm.

This species is more elongate and oblique than L. longispinum, the wing extends

farther down along the posterior slope, and the anterior extremity is fuller and

more acute.

Formation and localities. In the Chemung group at Panama, N. V. Other

specimens from near Elmira, N. V., and Mansfield. Tioga county. Pa., are

referred to this species with reservation.
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Leptodesma Matheri.

PLATE XXII, PIGS. -. 9, I". \M> PLATE LXXXIX, tic 23

Leptodesma Matheri, Hall. Pal. N. Y.. vol. v. i>t. 1. Plates and Explanations: PI. 22, figs. 8-10.

Jan., 1883.

Shell of medium size, rhomboidal : body ovate, oblique at an angle of 45° with

the hinge-line; length about one-half greater than the height; ante-byssal

margin vertical in front, joining the broad curvature of the basal margin ;

posterior margin produced and abruptly recurved.

Left valve moderately convex below, scarcely gibbous above. Right valve

shorter and less convex.

Hinge-line straight ; length much less than the length of tin' valve, but

nearly equal to the height.

Beaks at about the anterior third of the hinge, obtuse, directed slightly

forward, not very prominent. Umbonal region moderately gibbous, sub-

tending an acute angle.

Anterior end produced, flattened, acute at the extremity. Wing of

moderate dimensions, extending nearly to the posterior extremity : margin

gently concave
; extremity produced and acute.

Test thin, marked by fine concentric stria1 which are fasciculate on the

body of the shell, producing an undulated appearance. The stria' are

sub-lamellose on the anterior and regular over the wing.

Interior unknown.

A left valve has a length of 35 mm., height 23 mm., and hinge-line about

28 mm. A similar right valve has a length of 29 mm., and height 20 mm.

This species differs from L. robustum in its comparatively larger wing, without

distinct sinus in the margin, and the more produced anterior end. It resem-

bles L. potens, but differs in its more produced anterior end, less gibbous body,

and more abruptly recurved posterior margin.

Formation and locality. In the upper beds of the Chemung group, near

Bradford, McKean county, Pa.
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Leptodesma Stepham, n. sp.

i'i. vn: i. xxxix. figs so as

Shell above the medium size, sub-rhomboidal ; body ovate, straight on the post-

umbonal slope, oblique at an angle of from 30° to 40° with the binge-line;

height about five-eighths of the length; ante-byssal margin vertically truncate

above, curving below into the sinus: basal margin broadly rounded, abruptly

recurved ai the post-basal extremity.

Left valve convex, somewhat gibbous above. Right valve depressed-

convex below and abruptly gibbous at the umbo.

Hinge-line straight, equal to about five-sixths the length of the valve.

Beaks sub-anterior, directed slightly forward, obtuse, prominent, rising

a little above the cardinal line. Umbonal region regularly gibbous, subtending

an acute angle.

Anterior end huge, short, defined by a nearly vertical byssal depression,

which reaches the margin about one-third tbe length of tbe valve from the

anterior extremity, which is abruptly rounded or truncate. Wing joining the

body at less than one-fourth the length of the valve from the posterior

extremity: margin very oblique below, deeply concave above: the greatest

depth of the concavity is above the middle, whence the margin is abruptly

recurved and produced into a spiniform extension.

Test of moderate thickness, marked by nearly equidistant lamellose

concentric stria', with intermediate finer striae of growth. The lamellose

striae are subdued upon the wing, and very strong and irregular on the

anterior side.

Interior unknown.

A large specimen of this species has a length of 43 mm., height 25 mm.,

and hinge-line about 33 mm. A somewhat smaller example has a Length

of -'17 mm., height 2-"> mm., and hinge-line 30 mm. A righl valve measures

'!•'! mm. in length, - I mm. in height, and hinge-line 28 mm.

This species resembles L. Matheri, with which it is associated, but differs in

it- greater obliquity, more elongate outline, more extended and flatter wing,
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which is more deeply concave on the margin and with the extremity more

produced; the anterior extremity is also larger and apparently not produced.

The right valves of the two species are very unlike.

Formation and localities. In the Upper Chemung group at Bradford, Pa., and

doubtfully occurring near Elmira, N. Y.

LeptOdesma lepidum.

PLATE XXI, Kit.. 4ci; on PLATE I.XXXIX. FIG 16.

Leptodesma Upidum, Hall. Pal. N. Y., vol. v, pt. 1. Plates and Explanations: PI. 21, fig. 40. Jan., 1883.

Shell of medium size, narrow, sub-rhomboidal : body narrowly ovate, somewhat

straight on the posterior slope, oblique at an angle of about 35° with the

hinge-line ; length less than twice the height : margin very oblique anteriorly,

curving into a marked byssal sinus: base broadly rounded to the posterior

extremity, which is abruptly recurved.

Left valve regularly convex below, gibbous above. Right valve very

depressed-convex, nearly flat below, moderately convex on the umbo,

considerably smaller than the left.

Hinge-line straight; length more than two-thirds the greatest length of

the shell.

Beaks sub-anterior, directed forward, prominent in the left valve, depressed

in the right valve. Umbonal region narrow and abruptly gibbous in the

left valve; depressed and scarcely defined in the right. Umbonal angle

about 30°.

Anterior end small, acute at the extremity, limited by a distinct vertical

byssal depression. Wing narrow-triangular, joining the body at about one-

fourth the length from the posterior extremity; margin deeply concave,

abruptly recurved along the cardinal line, and extended into a spiniform

process. In the right valve the wing is scarcely defined.

Test marked by very fine concentric striae, which are regular upon the

body and wing, and crowded and fasciculate on the anterior. In the right

valve the striae are more distant and more even in their character.
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Interior miknuwii.

A left valve of medium size has a length of 41 mm., height 22 nun., length

of cardinal line aboui 35 mm.

This species differs from L. Hector in its greater obliquity, broader body

below, more produced and abruptly recurved post-basal extremity, deeper and

broader byssal depression, more produced anterior end, and narrower and

more deeply sinuate wing, with a more extended extremity.

Formation and localities. In the central portion of the Chemung group at

Philipsburg, Alleghany county, N. Y., and below the conglomerate (same

position) in Sullivan township, Tioga county. Pa.

Leptodesma curvatum.

PLATE XXV, FIG. 5.

Leptodesma cnrvatum, Hall. Pal. N. T., vol. v, pt. 1. Plates and Explanations : l'l 25, fig. 5. Jan., 1883

Shell above the medium size, rhomboidal; body ovate, sub-arcuate above,

oblique at an angle of nearly 30° with the hinge-line ; length and height as 7

to 1; ante-byssal margin oblique above, curving into a long, shallow sinus;

basal and posterior margins forming a broad, continuous curve, and abruptly

recurving at the post-basal extremity.

Left valve regularly convex below, gibbous above the middle. Right

valve unknown.

Hinge-line straight; length about equal to the length of the valve, but not

fully seen, as the spiniform termination is imperfect.

Beak sub-anterior, prominent, directed forward. Umbonal region gibbous,

Subtending an acute angle.

Anterior end large, abruptly acute at the extremity, limited by a distinct.

ncarl\ vertical lyssal depression. Wing narrow-triangular, joining the bod}

at the posterior extremity; margin very oblique below, concave above,

abruptly recurved just below the cardinal line and extended into a spiniform

process. In a cast of the left valve the wing is distinctly separated from

tin- body by a marked furrow .
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Test moderately thick, marked by elevated lamellose stria-, with liner

intermediate lines.

Interior unknown.

The specimen described has a length of 4"J mm., height '24 mm., hinge-

line, to base of spine. 30 nun. The spine is probably extended from 5 to

1 1) mm. beyond.

This species resembles L. lepidum, hut differs in its more gibbous form, larger

and more obtuse anterior extremity.

Formation and locality. In sandstones of the Upper Chemung group, Mckean

county, Pa., on the road from Bradford to Farmers' Valley, Cattaraugus

county, N. Y.

Section b, umbonata.

Leptodesma Medon, n. sp.

PLATE X( , FIGS. 1-1.

Shell of medium size, sub-rhomboidal
; body broad-ovate, oblique at an angle

of about (id with the hinge-line; length nearly one-third greater than the

height; ante-byssal margin curving slightly outward, concave at the sinus;

basal and posterior margins broadly rounded, passing directly into the wing.

Left valve gibbous above, depressed-convex below. Right valve some-

what less convex than the left. The right valve appears to have been

somewhat smaller and the base more extended than in the left valve.

Hinge-line straight ; length a little greater than the height of the shell.

Beaks at about the anterior third of the hinge, acute, prominent, arching

over the hinge-line. Umbonal region gibbous, descending almost vertically

on the posterior, and sloping abruptly on the anterior side. Umbonal angle

acute.

Anterior end short, separated from the body by a marked sinus: extremity

angular, gently rounded below. Wing not defined, broad-triangular, reaching

nearly to the posterior end of the body ; margin slightly concave : extremity

acute.
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Test thin, marked by concentric stria', which, on the body of the shell,

arc crowded into fascicles and assume a distinct regularity in passing over

the wing. The binge shows one or two slender parallel grooves.

Three similar specimens of the left have respectively the following

dimensions: length -VI, 32 and 33 mm., height 'I'l. '_'•"> and 23 mm., and

hinge-line 25, -!7 and 25 mm.

In this species the body of the shell resemhles L. rohustum and L. potens, but

is less oblique to the hinge-line, the wing less defined, and its posterior

extremity not produced into a spine.

Formation and locality. In the upper part of the Chemung group, Lawrence-

ville. Tioga county. Pa.

Leptodesma umbonatum.

PLATE XXII, FIG. 13; and PLATE XI. Hi. 9

/. ; nbonatum, Hall. Pal. N. V., vol. v. pt. 1. Plates ami Explanations : PI. l'2. fig. 13.

.Ian., 1883.

Shell ofmedium size, rhomboidal : body oblique, narrowly ovate
; greatest length

one-half more than the height ; ante-byssal margin straight or slightly

convex, curving into the wide sinus, oblique below; ventral margin broadly

rounded ; posterior extremity moderately produced, abruptly recurved.

Left valve convex, ventrieose above the lower third. Right valve

unknown.

Hinge-line straight ; length less than the length of the shell.

Beak at about the anterior third of the cardinal line, directed slightly

forward, prominent and arching over the hinge. (Jmbonal region narrow,

and ventrieose. defined anteriorly by a broad, shallow depression, which is

neaii\ vertical to the hinge-line, and posteriorly by the abrupt depression of

the body.

Anterior end acute, triangular. Wing rather large, triangular, convex,

joining the body of the shell near the posterior extremity; margin broadly

concave; extremity produced, acute.
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Test thin, marked by fine concentric lines of growth which are irregularly

crowded into small fascicles, producing a slightly undulated appearance.

The stria> are strong and regular over the wing.

Interior unknown.

The left valve described has a length of 41 mm., height 'l~i mm., hinge-line

about 38 mm.

This species bears some general resemblance to L. potent and L. robustum, but

the body is narrower, less oblique and much more gibbous, the beak more

elevated, and the posterior extremity of the body less expanded. The wing

is also much larger than in L. robustum. It is very closely allied to L. umbonatum

var. depressum, PI. xxii, fig. 14., but differs in its smaller mucronate anterior

end; the body is more convex and narrower below, and the extremity of the

wing more produced.

Formation and locality. In a calcareous band of the upper part of the

Chemung group, Twenty-mile creek, Chautauqua county, N. Y.

Leptodesma umbonatum, var. depressum.

PLATE XXII. FIG U
;
and PLATE XC , FIG. 10.

Leptodtsma umbonatum, var. depression, Hall. Pal. N. Y., vol. v. pt. 1. Plates and Explanations: PI. 22,

tig. 14. .Ian.. 1SSS.

Shell, of medium size, rhomboidal : body very oblique-ovate ; length once and

a half greater than the height ; ante-byssal margin, below the acute extrem-

ity, regularly curving into the ventral margin : posterior extremity produced.

with the margin gently recurving into the wing.

Left, valve convex below, gibbous above. Right valve smaller, a little less

convex, abruptly gibbous on the umbo.

Hinge-line straight, somewhat less than the greatest length of the shell.

Beaks sub-anterior, obtuse, directed slightly forward, very prominent,

arching over the hinge-line.

Anterior end short, large, limited by a broad, undefined depression :

extremity produced, acute. Wing large, triangular, not distinctly defined,
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joining the body near the posterior end; extremity produced, acute, and

probably extended into a short spine.

Tes1 marked by fine striae of growth which are irregularly fasciculate,

producing a slight undulation of the surface. The striae are lamellose on

the anterior side and regular on the wing.

Interior unknown.

The specimen described bas a greatest length of about 40 nun., height 2o

mm., and hinge-line 35 nun.

This form differs from L. umbonatum in the lesser convexity and greater width

of the lower part of the body : less abrupt depression on the anterior side from

the umbo; the posterior slope less elevated and defined below the middle, and

a much larger ante-byssal portion of the shell.

Formation and locality. In the upper part of the Chemung group, Napoli

Centre. Cattaraugus county. X. Y.

Leptodesma naviforme.

1'I.ATi; XXII, I'll. 15 ; and PLATE XXIII, FIG. 1.

Leptodesma naviforme, Hall. Pal. N. V.. vol. v. ]it. I. Plates and Explanations: PI. 22. fig, 15;

pi. 23, fig. 1. Jan.. 1883.

Shell below the medium size, rhomboidal; body very oblique, short-ovate;

length more than one-third greater than the height ;
anterior extremity

subtruncate; margin curving to the broadly rounded base; posterior margin

slightly produced, gently curving forward, nearly vertical.

Left valve convex below, very gibbous above the middle. Right valve

depressed-convex below, gibbous above.

Hinge-line straight, more than one-third greater than the height of the

shell.

Beaks obtuse, situated at the anterior fourth of the hinge-line, prominent,

directed slightly forward, Umhonal region gibbous, sloping abruptly into

the wing.



LAMELLIBRANCHIA TA. 201

Anterior end short, acute. Wing large, not distinctly limited, extending
almost to the posterior extremity; margin scarcely concave below;

extremity produced, acute.

Test marked by fine concentric stria', which are crowded into fascicles at

nearly equal intervals, rounded upon the upper part ofthe body, and sub-angular

on the lower part. The striae are crowded and lamellose on the anterior;

on the posterior slope they make a short abrupt curve, passing over the u ing

with a gently forward direction and curving backward just below the hinge-

line. In the weathered surface of the right valve the concentric undulations

are stronger, the post-cardinal slope is marked by strong interrupted radii

which appear to belong to the intimate structure of the shell. The hinge is

marked by a single narrow groove.

A specimen of the left valve has a length of 22 mm., height 14 mm., and

hinge-line about 21 mm. A right valve occurring in the same association

has a length, from beak to base, of 26 mm., height 18 nun., and hinge-line

about 25 mm.

This species is quite unlike any here described.

Formation and locality. In the lowTer beds of the Chemung group at the

Inclined Plane, near Ithaca, N. Y.

Leptodesma Caumds, n. sp.

PLATE XC. FIGS. 6, 7.

Shell of medium size, rhomboidal ; body oblique, narrowly ovate or sub-

cylindrical; length nearly one-third greater than the height; ante-byssal

margin somewhat vertically truncate, sloping below into the broadly curving

base; posterior margin abruptly curved.

Valves convex, gibbous above; the right valve smaller than the left.

Hinge-line straight, nearly equal to the height of the shell.

Beaks at about the anterior third of the hinge-line acute, directed forward,

prominent, arching over the cardinal line. Umbonal region abruptly gibbous,

subtending an acute angle.

26
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Anterior end small, terminating in a narrow uasute extension. Wing

comparatively large, triangular, joining the body near the posterior end;

surface concave: margin gently sinuate; extremity produced into a short

spiniform extension.

Tesl thin, marked by fine concentric striae, which are somewhat regularly

fasciculate on the hodv of the shell, crowded and sub-lamellose on the

anterior, and regular over the wing, curving backward just below the hinge,

indicating a spiniform extension of the wing. On the body of the right

valve the striae form sharp, lamellose elevations at somewhat equal intervals.

The hinge is marked by one or two narrow, longitudinal grooves.

A left \ al\ e has a length of 34 mm., height 24 mm., and hinge-line 22 mm.

A similar specimen, somewhat vertically compressed, has a length of 36 mm.,

height 24 mm., hinge-line 25 mm.

This species resembles L. umbonatum var. depressum, but differs in its smaller

and narrower anterior end and more cylindrical body, and wing without a broad

sinus in the margin.

Formation and localities. In the upper beds of the Chemung group, Steuben

county, N. Y., and Tioga and Bradford counties, Pa.

Leptodesma Creon, n. sp.

PLATE \i . FIGS U-13.

Shell below medium size, sub-rhomboidal
; body ovate, oblique to the hinge-

line at an angle of about 55°; length nearly one-third greater than the

height; ante-byssal margin slightly oblique or rounded, distinctly sinuate

below, then gently curving to the broad l>ase: posterior margin broad, join-

ing the wing without interruption.

Left valve convex below, gibbous above. Right valve less gibbous than

tin- left and more expanded.

Hinge-line straight : length a little greater than the height of the shell.

Beaks at about the anterior third of the hinge-line, sub-acute, directed

forward, prominent, arching over the hinge. Umbonal region very gibbous.



LAMELLIBRANCHIATA. 203

narrow, limited by the abrupt slope of the posterior Bide. Umbonal angle

acute.

Anterior end large, short, rounded, curving into the byssal sinus, defined

by a marked byssal depression; extremity acute. Byssal sinus marked by a

broad, shallow curvature of the margin. Wing small, narrow-triangular, not

distinctly limited; margin concave; extremity acute. The wing of* the

right valve is comparatively larger.

Test thin, marked by fine concentric lines of growth, which arc sonic-

times regular or often crowded into fascicles on the body of the shell.

Cardinal line marked by a narrow longitudinal groove. Interior unknown.

A left valve has a length of 32 mm., height 21 mm., hinge-line 23 nun.

A smaller specimen has a length of 29 mm., height 20 mm., hinge-line

22 mm.

This species resembles in general expression L. umbonatum var. depressum,

hut it is uniformly smaller, the anterior end shorter, byssal depression nar-

rower, wing smaller, the recurving of the posterior margin of the body less

abrupt, the limits of the wing less distinctly marked, the extremity less

produced, and the umbonal region not so abruptly gibbous.

Formation arid locality. In the upper part of the Chemung group. Lawrence-

ville, Tioga county, Pa.

Leptodesma Demus, n. sp.

PLATE X( . Flo 15, IK.

Shell of medium size, rhomboidal ; body very oblique, narrowly ovate;

extreme length more than one-third greater than the height; ante-byssal

margin oblique, rounded below, concave at the sinus : basal margin broadly

rounded ; posterior margin abruptly curved.

Left valve convex, gibbous above. Right valve of similar form, less

convex, and in the posterior part wider and more depressed.

Hinge-line straight, about two-thirds as long as the length of the valve.

Beaks situated at about the anterior third of the hinge, prominent,
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directed forward and rising a Little above the cardinal line. Umbonal

region gibbous, defined on the anterior by the byssal depression, and on

the posterior by the slope of the side.

Anterior end large, limited by an oblique byssal depression, angular at the

extremity and rounded below. Byssal sinus extending to a point more than

one-third the height of the valve bekrw the beak. Wing narrow-triangular,

not distinctly limited; margin oblique, slightly convex, recurving just below

the hinge-line; extremity angular.

Test marked by fine, irregular striae, somewhat fasciculate on the body,

and crowded and lamellose in front.

Interior unknown.

A well-preserved left valve has a length of 35 mm., height 20 mm., hinge-

line nearly '24 mm.

The body of the valve in this species is narrower and more elongate than in

L. Creon, and the wing smaller and less distinctly defined. It resembles

L. Lichas, but differs in its more gibbous umbo, stronger byssal depression. Less

oblique margin of wing, with less acute termination and proportionally shorter

body.

Formation and locality. Ln sandstones of the Chemung group at Lawrence-

ville. Tioga county. Pa.

Leptodesma Loxias, n. sp.

PLATE XC. FIG. II.

Shell of medium size, rhomboidal : body ovate, narrow above, oblique to the

hinge-line at an angle of about 40°; height one-third less than the length:

ante-byssal margin oblique, rounding into the sinus; ventral margin broadly

rounded
; posterior margin abruptly recurved.

Left valve convex, gibbous in the middle and above. Right valve

unknow n.

Binge-line straight, greater than the height of the shell.

Beak obtuse, prominent, arching over the cardinal line, situated at the
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anterior third of the hinge. Ombonal region narrow and gibbous, subtend-

ing an acute angle.

Anterior end limited by a broad, nearly vertical byssal depression which

extends one-half the height of the valve: margin convex; extremity

acuminate. Wing triangular, not distinctly limited, joining the body near

the posterior extremity; margin oblique, nearly straight, concave just

beneath the hinge-line ; extremity mueronate.

Test thin, marked by fine concentric striaj, which are regular over the

body and wing and strongly lamellose and fasciculate on the anterior end.

Interior unknown.

A small left valve has a greatest length of 28 mm., height 17 mm., hinge-

line 21 mm.

This species is distinguished from L. Creon and L. Demus by its narrower

anterior end and more rounded ventral margin.

Formation and locality. In the Chemung group, Lawrenceville, Tioga county.

Pa.

Leptodesma Mentor, n. sp.

ri.ui: \( . FIG :>; and PLATE XXIII, FIU iv-

Shell of medium size, sub-rhomboidal
; body elongate-ovate, narrow at the

anterior end, oblique, making an angle of about 40 3 with the hinge-line ;

length one-third greater than the height : ante-byssal margin oblique, curving

into the gently depressed sinus : basal margin broadly curving into the

rounded posterior extremity.

Left valve moderately convex in the lower part, becoming convex in the

middle and gibbous above. Right valve unknown.

Hinge-line straight : length about equal to the height of the valve.

Beak sub-anterior, directed forward, acute, but little elevated above the

hinge-line. Umbonal region abruptly, or sub-angularly gibbous, narrow,

subtending an acute angle.

Anterior end small, narrow, limited by an oblique byssal depression which

reaches about half way down the body of the shell; extremity pointed.
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Wing joining the body near the post-extremity of the .shell, defined l>v a

shallow groove; margin oblique, straight, apparently slightly concave just

below the cardinal line.

Tesl thin, Leaving upon the cast the marks of the stria' of growth which

have heen somewhat fascicled upon the body, giving it an ohscurelv undulated

appearance.

Interior unknot u.

A specimen of this species has a length of 35 mm., height 24 mm., and

hinge-line nearly 24 mm.

This species resembles L. Orodes, but differs in its greater obliquity ; the

body is more attenuate toward the anterior, and the wing is distinctly limited.

This one, and several other species, have shown the presence of an alar

furrow and obscure fold, similar to Ptychopteria.

Formation and locality. In a coarse sandstone of the Upper Chemung group,

south of Smethport, McKean county, Pa.

Leptodesma Orodes.

PLATE XXV, FIGS. 0, '.i. (10?); vsi> IT.ATE XC, FIG. 3.

Leptodesma Orodes, Hall. Pal. N. Y.. v.. I. v. pt. 1. Plates and Explanations: PI. 2.">. tip-s. 6,9(10?).
.I:ui.. 1SS3.

Shell of medium size, sub-rhomboidal ; body ovate, oblique to the hinge-line

at an angle of about 55°; length one-fifth greater than the height: ante-

byssal margin a little oblique, nearly vertical above, curving into a long,

undefined sinus ; ventral margin rounded into the broad posterior curve.

Left valve moderately convex in the lower part, increasing in convexity

to the middle of the length, where it becomes gibbous. Right valve

unknown.

Hinge-line straight, a little less than the height of the valve.

Beak sub-anterior, directed forward, moderately prominent, scarcely rising

above the cardinal line. Umbonal region abruptly gibbous, subtending an

angle of about :;o .
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Anterior end short in the direction of the hinge-line, separated from the

body by a well-marked byssal depression extending for hall' the height of the

valve : extremity abruptly angular. Wing large, joining the body below the

middle of its length, obscurely denned from the body of the valve; margin

moderately oblique, nearly straight, or slightly convex below, with a very

gentle concavity just beneath the cardinal line.

Test thin; casts of the interior obscurely marked by line striae of growth

which are sometimes fasciculate upon the body of the shell.

Interior unknown.

An individual of medium size has a length of 32 mm., height 27 mm., and

hinge-line 23 mm. A smaller example has a length of 25 mm., height 20

mm., and hinge-line 18 mm.

This species is distinguished from L. Maelurii by its shorter form, less

parallel sides of the body, larger wing, which is not extended on the cardinal

margin, and the body is not angular along its entire length.

The specimen, PI. xxv, fig. 10, has been flattened by pressure and is referred

with doubt to this species. It has the same general aspect, but is proportionally

wider below the middle, and more broadly rounded on the post-basal margin,

which peculiarities may have been produced by compression.

Formation and locality. In a coarse sandstone of the Upper Chemung group,

on the road from Glean, N. Y., to Smethport, Pa.

Section c, rostrata.

Leptodes.ma extexuatum.

PLATE XXII. FIG 23: VM» PLATE Xt . PIGS. 17, IS

Leplodesma extenuation, Hall. Pal. N. V., vol. v. pt. 1. Plates and Explanations: PI. 22. fig. 23.

Jan.. 1883.

Shell of medium size, elongate, semi-ovate : body narrowly ovate and oblique

to the binge-line at an angle of about 30°; length nearly twin' the height :

ante-byssal margin very oblique, scarcely depressed at the sinus, thence nearly

straight to the broadly curved base: posterior margin abruptly recurved.
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Left valve moderately convex below, gibbous on the umbo. Right valve

ilai below, depressed-convex in the middle, ami more convex above, propor-

tionally wilier than the left, ami distinguished by its depressed-convex form.

Hinge-line straight : Length greater than the Length of the valve.

Beak of left valve Bub-anterior, acute, directed forward, rising slightlv

above the binge-line. Beak of right valve depressed, not rising above the

cardinal line. Umbonal region of left valve moderately gibbous, subtending

a \cr\ acute angle.

Anterior end greatly extended, acute, rostrate, limited by a shallow hvs.-al

depression. Wing narrow-triangular, joining the body at the posterior

extremity, defined by tlie recurving of the stria?; margin abruptly and

symmetrically concave: extremity produced beyond the posterior limit of

the shell.

Test thin, marked by fine, sharp, closely arranged, concentric striae; which

are sometimes fasciculate upon the body and anterior side, and very distinct

upon the wing. Partial casts of the interior of the left valve give indications

of fine radii which appear to belong to the intimate structure of the shell.

Characters of the interior unknown.

A left valve has a length of 32 mm., height 16 mm., and hinge-line

37 mm. A right valve has a length of 34 mm., height 1'.' mm., and hinge-

line 4(1 mm.

This species is distinguished by the great length of the hinge-line, its narrow

outline, and anterior extension. It approaches Pteronites in character, hut

differs in having a distinct wing, more depressed form, and a recurvation of

the stria- along the post-umbonal slope.

Formation and localities. In the Chemung group, Philipsburg, Alleghany'

county. N. V.. and Kelly's creek. Tioga county, Pa.
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Leptodesma Hector, n. sp.

PL \ II. \c PIGS I!'. 20

Shell of medium size, sub-rhomboidal
; body narrowly elongate-ovate, oblique

at an angle of about 30° with the cardinal Line; length a little more than

once and a half the height ; ante-byssal margin oblique, curving into a broad,

shallow sinus: ventral margin broadly curved; posterior margin abruptly

recurved.

Left valve moderately convex below, narrowly gibbous above. Right

valve depressed below, gently convex above.

Hinge-line straight; length equal to about four-fifths of the length of the

valve.

Beaks sub-anterior, directed forward, acute, slightly elevated above the

hinge. Umbonal angle very acute.

Anterior end narrow, small, produced into an acute extension, defined l>\

a shallow byssal depression. Wing large, joining the body at three-fourths

or more of its length from the beak; margin very oblique below, deeply

sinuate just^beneath the cardinal line, turning abruptly backward ami

terminating in a spiniform extension. The wing of the right valve i>

scarcely defined, and the shell has a somewhat broadly spatulate aspect.

Test thin, marked by fine, close, concentric stria 1

, and. as usually seen,

the surface shows nearly equally distant lamellose stria1 on the body and

wing, which are crowded on the anterior side and extension. In the right

valve these characters are more subdued on the body than on the wing. In

ordinary conditions, the specimens mostly exhibit only obscure indications

of the striation of the shell.

Muscular impression in the right valve large, sub-circular, placed below

the middle of the length of the posterior slope.

A left valve, of the usual size, has a length of 35 mm., height 20 mm.,

hinge-line 27 mm. A small specimen has a length of 20 mm., height 12

mm., ami hinge-line l(i mm. Young shells of thi- species arc more gibbous

than the older examples.

27
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This species resembles, in its general form, L. extenuatum, but the body is

narrower at the beak, the wing less extended, and the greatest concavity of the

margin is just below tbe cardinal line; while in that species it is near the

middle; the anterior extremity is also less prolonged.

Formation and locality,
in the upper shales of the Chemung group near

Canton, Bradford county. Pa.

Leptodesma Clitus, n. sp.

PLATE X( . FIU 21.

Shell of medium size, narrowly sub-rhomboidal ; body elongate-ovate, oblique

to the hinge-line at an angle of about 30°; length less than twice the height ;

ante-byssal margin very oblique; ventral margin broadly rounded, somewhat

abruptly recurved at the post-basal extremity.

Left valve depressed-convex below, convex above, moderately gibbous on

the umbo. Right valve unknown.

Hinge-line straight, less than the greatest length of the shell.

Beak sub-anterior, directed forward, moderately prominent. (Jmbonal

region gibbous, subtending an acute angle.

Anterior end narrow, prolonged into a rostrate extension, defined by a

strong byssal depression. Wing narrow-triangular, joining the body near

the posterior end. defined only by the abrupt recurving of the striae: margin

deeply and abruptly concave, the deepest concavity about the middle: the

extremity is an acute extension of the cardinal line.

Test thin, marked by fine concentric stria-, which are fasciculate upon the

body, leaving the cast marked by gentle undulations, which are lamellose and

elevated on the anterior side and rostral extension, ami elevated on the wing.

Interior unknow n.

A left valve has a length of -'17 mm., height 20 mm., hinge-line 32 mm.

This species differs from L. extenuatum in its broader body, shorter hinge-line,

ami narrower win-: the strise bend more abruptly forward along the post-

cardinal slope, and the win- margin is more deeply concave.

Formation and localities. In -hales of the Chemung -roup at Kelly's creek

and Mansfield, Tioga countj . Pa.
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LEPTODESMA TRUNCATUM, 11.
s]>.

PLATE \( . in.- 34, i-

..

Shell above the medium size, sub-rhomboidal : body ovate-elongate, oblique to

the hinge-line at an angle of about 35°: length two-thirds greater than the

height: ante-byssal margin oblique and often abruptly truncate, curving into

the sinus; broadly rounded along the ventral margin, and more rapidly curv-

ing on the post-basal margin.

Left valve gently convex below, becoming more convex above, and some-

what gibbous on the umbo. Right valve less convex. Hat in the lower part.

Hinge-line straight, nearly as long as the length of the shell.

Beaks sub-anterior, directed forward : in the left valve somewhat promi-

nent; in the right valve not elevated above the hinge-line. Umbonal angle

acute.

Anterior end obtuse, truncate, abruptly angular at the cardinal margin,

limited by a slightly oblique byssal depression. Wing large, triangular,

joining the body at the posterior extremity : margin sloping gently forward

for two-thirds of the width, then abruptly recurved and extended in an acute

or spiniform process. In the right valve the wing is less defined, and the

anterior end is more strongly truncate.

Test thin, marked by sharp, elevated, distant, concentric stria-, with

intermediate finer lines of growth. The stronger stria* are regular upon the

wing and posterior part of the shell, fasciculate on the anterior side, ami

stronger and lamellose on the anterior extremity.

Interior unknown.

A left valve has a length of 38 mm., height 'I'l mm., and hinge-line 37 mm.

This species may be known by its truncate anterior end. The form of the

body is very similar to L. extenuation, but it is somewhat more convex and a

little wider; the wing margin is less concave and the extremity less extended.

The right valves of these two species are conspicuously different.

Formation and locality. In the central portion of the Chemung group. Mans-

field, Tioga county, Pa.
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Lbptodbsma Corydon, n. sp.

PL \TK \< .]!'. 82

Shell above the medium size, sub-rhomboidal
; body narrowing very rapidbj

toward the beak, oblique to the binge-Line at an angle of about 30°; length

less than twice the height; ante-byssal margin oblique, nearly straight,

slightbj impressed ai the sinus, broadly curved at the base and rounded on

the posterior extremity.

Lett valve depressed-convex below and slightly gibbous on the umbo

(as preserved in thinly laminated shale). Right valve unknown.

Binge-line straight, about equal to the greatest length of the shell.

Beak sub-anterior, directed forward, little elevated above the cardinal line.

Qmbonal region moderately gibbous, subtending an acute angle.

Anterior end narrow, rostrate, acute, extended, defined by a distinct,

shallow, byssal depression which produces a long, gentle curvature in the

margin of the valve. Wing narrow, joining the body at nearly the posterior

extremity ; margin abruptly recurved below and somewhat deeply concave a

little below the cardinal line : extremity forming a spiniform extension.

Tesl thin, marked by \\i\e concentric striae, which are fasciculate on the

body at unequal distances, and sharply elevated and more distinct on the

wing.

Interior unknown.

A left valve of medium size has a length of 42 mm., height 2~) inn...

hinee-line about 40 mm.
.—

Compared with L. CIitus, the body of the shell is more elongate-ovate or

sub-spatulate, narrowing more rapidly toward the post-e\tremit\ ; the wing is

wider and the sinuosity less deep, its greatest depth being near the cardinal

line.

Formation and locality. In the Chemung group. Kelly's creek. Tioga county.

1'a.
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Leptodesma Jason, n. sp.

PIRATE \' I. 1 [GS. I 6.

Shell above the medium size, sub-triangular; body elongate-ovate or Bub-

spatulate, attenuate toward the anterior end, oblique at an angle of aboul

40° with the hinge-line ; length once and a half the height : margin of the

anterior end gently curving into the undefined byssal sinus; thence nearly

straight to within one-fourth the length of the valve from the posterior

extremity, which is regularly and broadly rounded.

Left valve regularly convex below, narrow and gibbous above. Right

valve depressed-convex below, more convex above, and moderately gibbous

in the umbonal region.

Hinge-line straight, somewhat less than the greatest length of the body.

Beaks sub-anterior, acute, directed forward, slightly elevated above the

hinge-line. Umbonal region abruptly gibbous, subtending a very acute angle.

Anterior end short. Wing joining the body near the posterior extremity ;

margin regularly concave, the greatest concavity near the middle of the

width, terminating in a short spiniform extension. In the right valve the

wing is proportionally larger and less defined.

Test thick, marked upon the body and wing with sharp, elevated,

lamelliform stria? and intermediate finer striae; on the anterior the striae are

fasciculate.

Interior unknown.

A large left valve has a length of 40 mm., height 26 mm., hinge-line 32

nun. A right valve has a length of 36 mm., height 20 mm., and hinge-line

34 mm.

This species resembles L. Hector in general form, but is broader at the

posterior end, more abruptly gibbous along the axis above the middle, the win-

joins the body nearer the posterior extremity, and the margin of the wing has

the deepest concavity in the centre of its width. The right valve is more

convex than the right valve of L. Hector, and the concentric elevated stria- are
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much stronger. In all these characters it also differs more extremely from

L. extenuatum.

Formation and locality.
In compact sandstone of the Upper Chemung group,

alternating with some red heds. on Seely creek. Tioga county, Pa.

Leptodesma Pelops, n. sp.

PL VI' K M FIGS 28, '-".'

Shell larger than the medium size, sub-rhomboidal ; body ovate, oblique at an

angle of about 10° with the binge-line : height two-thirds the greatest length :

ante-byssal and ventral margins very oblique and continuing in nearly a

straight line for two-thirds the length, with a slight concavit}- for the byssal

sinus; posterior margin very broadly curving.

Left valve depressed-convex below, gradually becoming more convex above

the middle, and somewhat gibbous on the umbo. Right valve unknown.

Hinge-line straight, nearly equal to the greatest length of the shell.

Beak sub-anterior, inclined forward, obtuse, scarcely elevated above the

hinge-line. Umbonal angle acute.

Anterior end triangular, prolonged, acute. Wing joining the bod\ of the

shell at the posterior extremity ; margin symmetrically concave
; extremity

produced and acutely angular.

Test marked by distant, sub-equal, lamellose elevated striae, with finer

intermediate stria'. The stronger striae are regular on the wing and posterior

slope of the body, and become irregular and fasciculate on the anterior side

and lower half.

Interior unknown.

The hinge shows a narrow striated liganiental area, ami, apparently, a'

slender lateral tooth.

A large left valve has a length of 44 mm., height 28 mm., and hinge-line

12 mm.

This form is more oblique, ami the wing is longer and narrower than in

L. Orodes.
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Formation and locality. In the Upper Chemung group, Mansfield, Tioga

county, Pa.

Leptodesma Orcus, n. sp.

PLATE S( . Fit. 28

Shell of medium size, sub-rhomboidal ; body ovate, straight on the posterior

slope, oblique to the hinge-line at an angle of about 40°; Length about one-

third greater than the height; ante-byssal margin oblique, slightly impressed

at the sinus, nearly straight along the base and regularly rounded posteriorly.

Left valve symmetrically and gently convex below, slightly gibbous

above. Right valve unknown.

Hinge-line straight; length equal to three-fourths the length of the shell.

Beak anterior, acute, little elevated above the hinge-line. Umbonal region

narrowly gibbous, subtending a very acute angle.

Anterior end short, limited by an oblique byssal depression : extremity

acute. Wing of medium size, joining the body about three-fourths its length

from the beak ; margin abruptly curving forward from the base to near the

hinge-line, where it is sharply recurved into a short, angular extension of

the cardinal line.

Test thin, marked by fine concentric striae, which are somewhat fascicu-

late on the body and anterior part of the shell, and a little more sharply

elevated on the wing.

Interior unknown.

The specimen illustrated has a length of •')<• mm., height 22 mm., and

hinge-line 24 mm.

The form and proportions of body are quite similar to L. Lysandrr. but it

is wider on the posterior, narrower on the anterior end, and more oblique to

the hinge; the striae less sharply elevated, curving more forward along the

posterior slope, and more abruptly recurved under the cardinal line.

Formation'and locality. In the Chemung group at Kelly's creek. Tioga county.

Pa.
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Leptodesn \ Lys lnder.

PL \\Y. \\\l. FIG. 22; \m> P] \ II E< FIG U

I ptod ma Lysander, Hall. Pal. H ST., vol. v, pt. 1. Plates and Explanations : PI. 22, fig. 22. Jan., 1883.

Shell of medium size, sub-rhomboidal
; body ovate, abruptly narrowing

toward the front, oblique to the binge-line at an angle of about 45°; Length

one-third greater than the beighl ; ante-byssal margin oblique above, curv-

ing into the marked sinus, regularly rounded along the base and posterior

extremity .

Left valve depressed-convex below, more convex above, and moderately

gibbous on the umbo. Right valve unknown.

Hinge-line straight, about equal to the greatest length of the valve.

Beak sub-anterior, moderately prominent. Umbonal region but slightly

gibbous, subtending an acute angle.

Anterior end broad, obliquely truncate
; extremity slightly extended and

acute. Wing narrow-triangular, joining the body at the posterior extremity ;

margin concave greatest concavity just above the middle, thence turning

outward it is produced into a spiniform extension of the cardinal line.

Test marked h\ fine concentric stria?, with sharp lamella? at nearly regular

intervals over the body and wing, becoming crowded and fasciculate on the

anterior of the shell.

Interior unknou n.

A specimen has a length of 35 mm., height 24 mm., and hinge-line

33 linn.

This species differs from L. Corydon in its shorter and broader form; the

body is less oblique and more abruptly narrowed toward the anterior; the

striae arc less abruptly recurved along the posterior slope.

Formation and localities. In shales of the Chemung group at Kelly's creek

and Mansfield, Tioga county. Pa.
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Leptodesma nereus, n. sp.

PLATE \C. FIGS. S1-S8

Shell of medium size, sub-rhomboida] ; body broadly ovate, narrowing rapidly

to the anterior end, and oblique to the hinge-line at an angle of 4-")°; length

less than one-third greater than the height ; ante-byssal margin gently curved,

extending into a wide sinus, broadly rounded along the base, curving regularly

on the post-basal side and abruptly recurved in the upper part-

Left valve gently convex below, more convex above, and moderately

gibbous on the umbo. Right valve smaller, more depressed below, nearly

equally convex toward the umbo.

Hinge-line straight, less than the length of the valve.

Beaks sub-anterior, acute, directed forward, rising slightly above the

hinge-line. Umbonal region gibbous in the left valve, narrower but equally

gibbous in the right valve. Umbonal angle acute.

Anterior end small, abruptly curving into the byssal depression ; extremity

acute, not prolonged. Wing broad, extending along the body about four-

fifths of its length from the beak; margin very oblique in the lower part

and moderately concave above the centre, then turning abruptly backward

just below the cardinal line, and produced into a short spiniform extension.

In the right valve the wing is less defined and less concave on the margin.

Test thin, marked by concentric striae, which are fasciculate on the body

and anterior part, and more elevated, distant and sharp upon the wing.

Muscular impression large, sub-circular, situated on the posterior slope

below the middle of the length. The pallial line extends from the lower

part of the muscular impression nearly parallel to the anterior and basal

margin. The hinge of the left valve has a strong groove extending its entire

length ; the right valve has an oblique posterior fold.

One specimen has a length of 35 mm., height 26 mm., hinge-line 31 mm.

A similar example has a length of 34 mm., height 24 mm., and hinge-line

28 mm. A right valve has a greatest length of 31 mm., height 20 mm., and

hinge-line 25 mm.

28
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This species resembles L. Orcus, but the wing is wider, less deeply and

abruptly sinuous, and the striae turn more abruptly forward at the junction

of the body and wing. The body is narrower and more oblique than in

L. Lysander, and the anterior end less prolonged.

Formation and locality. In the shales of the Upper Chemung' group near

Canton. Bradford county, Pa.

Leptodesm \ u.ati-m. n. sp.

1'I.A'l I. \i FIGS 26, .'7

Shell of medium size, sub-rhomboidal
; body ovate, rapidly narrowing toward

the beak, oblique, making an angle of about -30° with the hinge-line; length

one-third greater than the height ; ante-byssal margin oblique and curving into

the distinct sinus
;
ventral margin gently curved, joining the broad, rounded,

posterior extremity.

Left valve gently convex below, becoming more convex and slightly

gibbous above the middle. Right valve depressed in the lower portion,

in the middle and above about equally convex with the left.

Hinge-line straight, a little less than the length of the valve, and greater

than the height.

Beaks sub-anterior, directed forward, acute, hut little elevated above the

hinge-line in the left valve. Umbonal region narrow, and abruptly gibbous.

In the right valve the beak is depressed, and the umbonal region a little

less gibbous than in the other valve.

Anterior end small, acute at the extremity, rounded below to the distinct

byssal sinus. Wing Large, wide-triangular, joining the body at the posterior

extremity; margin moderately concave, the greatest concavity being above.

the middle, from which point it turns abruptly outward and the extremity

is produced into a spiniform extension. In the right valve the wing is less

distinctlj limited from the body than in the left.

Tesl thin, marked hy sharp, elevated, concentric stria', with liner inter-

mediate lines of growth. The stronger striae are somewhat regular upon the

body and wing, while on the anterior side they are crowded and fasciculate.
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Muscular impression large, sub-circular, situated below the middle of the

posterior slope. The pallial line extends from the lower part of the muscu-

lar impression, parallel to the basal and anterior margins, into the cavity of

the beak. Ligamental area wide.

A left valve of this species has a length of 35 nun., height 26 mm., and

hinge-line 33 mm. A somewhat larger right valve has a length of 38 mm.,

height 28 mm., and hinge-line 33 mm.

Formation and locality. In the shales of the Chemung group at Canton, Brad-

ford county. Pa.

Leptodesma Orus, n. sp.

PL \tk \< . hi, 30.

Shell above the medium size, sub-rhomboidal ; body broadly ovate, abruptly

contracted towards the anterior end, oblique at an angle of about 50 c witb

the hinge-line; ante-ljyssal margin oblique, curving into the marked sinus,

thence gently curving to the posterior extremity, which is broadly rounded.

Left valve depressed-convex below, moderately convex above. Right

valve unknown.

Hinge-line straight; length about live-sixths the greatest length of the

valve.

Beak sub-anterior, directed forward, slightly rising above the cardinal line.

Umbonal region moderately gibbous, subtending an acute angle.

Anterior end triangular, abruptly acute at the extremity, defined by a

marked byssal depression. Wing large, triangular, without distinct limita-

tion, joining the body near the posterior extremity; margin oblique below,

concave above the middle, turning abruptly outward and terminating in a

sharply angular extension of the cardinal line.

Test thin, marked by sharp, elevated, concentric striae with finer inter-

mediate ones. The stronger striae are regular on the wing and posterior

side ; irregular and fasciculate on the anterior.

Interior unknown.
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Two l«l't valves have respectively these dimensions: length 48, and 42 nun..

height 32, and 30 mm., hinge-line 40, and 35 mm.

This species resembles L. Pelops, lint the body is broader and less oblique,

the anterior portion not so attenuate, the wing somewhat wider, the greatest

sinuosity in the margin of the wing being nearer to the cardinal line, and the

extremity of the wing more acuminate.

Formation and
locality.

In shales of the Chemung group, Mansfield, Tioga

county. X. Y.

Leptodesma aliformk.

PLATE XXII, PIG 28; i\n PLATE XXI. PIG 2

Lfptndcxma aliforme, Ball. Pal. N. V.. vol. v. pt. 1. Plates ami Explanations: PI. 22, fig. 38. -Ian.. IS83.

Shell large (right valve), elongate, triangular; body narrow, spatulate, oblique

at an angle of about 30° with the cardinal line: length twice the height;

margin of shell oblique anteriorly, continued along the base in nearly a

straight line for two-thirds its length, thence curving to the posterior

extremity, which is abruptly rounded.

Right valve nearly Hat below, depressed-convex in the middle, slightly

gibbous in the umbonal region. Left valve unknown.

Hinge-line straight ; length equal to the greatest length of the shell.

Beak sub-anterior, depressed, directed forward.

Anterior end narrow-triangular: extremity attenuate, ver}' acute. Wing-

narrow, elongate, triangular, extending to the posterior extremity of the

valve, not defined ; margin concave, the greatest concavity below the middle :

extremity slightly produced, angular.

Test not preserved. The specimen is a cast of the interior, showing some

faint indications of concentric striae.

Muscular impression large, situated at about the middle of the length of

the posterior slope. Pallial line continued parallel to the anterior side, with

slight interruptions, nearly to the beak. The binge is furnished with a .^len-

der, oblique lateral tooth.
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The specimen described is 60 mm. in length, with a height of 29 mm.,

and hinge-line 61 mm.

This species bears considerable resemblance to L. extenuatum in the characters

of the right valve; but it is proportionally narrower, the posterior extremity

more abruptly recurved and the hinge-line less extended behind. A single

right valve is the only specimen at present known. It differs sufficiently from

the other forms here described to be easily recognized.

Formation and locality. In a white sandstone of the middle portion of the

Chemung group near Angelica, Alleghany county, N. Y.

Leptodesma rude.

PLATE XXV, FIG. li
, AND PLATE X c I Hi.. :;

Leptodesma rude. Hall. Pal. N. V., vol. v. pt. 1. Plates and Explanations: PI. 25, rig. 12. Jan., 1883

Shell large, sub-rhomboidal ; body broadly ovate below, rapidly attenuating

above, oblique to the hinge-line at an angle of abont 50°; length less than

one-third greater than the height ; ante-byssal margin curving into the broad

sinus
;
ventral and posterior margins broadly rounded.

Left valve convex below, becoming narrow and gibbous above the middle.

Right valve less convex.

Hinge-line straight, less than the length of the valve.

Beak sub-anterior, directed forward, acute, little elevated above the

cardinal line. Umbonal region narrow and gibbous, subtending an acute

angle.

Anterior end large, limited by a vertical byssal depression ; extremity

acute. Wing of moderate size, joining the body at the posterior extremity ;

margin concave
;
termination acute.

Test thick, marked by concentric strife, which have been fasciculate.

leaving strong undulations upon the cast of the interior. These surface

characters are subdued in the right valve.

Interior unknown.
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A left valve has a Length of 51 nun., height 37 mm., binge-line about

12 mm.

Specimens of this species usualh present a very rough and irregular aspect

from the character of the shell, with its strongly laniellose structure and the

coarse matrix in which it is usually found. The specimen figured is a cast of

tlie interior, and is distinguished by the broad posterior end and abrupt narrowing

toward the front, the obtusely sub-angular umbo, and the large anterior end.

In a crushed specimen retaining both valves, the right valve is almost equallj

convex with the left
;
the surface is less lamellose and presents only gentle

undulations.

Forma/ion and locality. In a coarse sandstone of the upper part of the

Chemung group, on the road from Olean, N. Y., to Smethport, Pa.

Leptodesma Biton, n. sp.

PL UK XCI, FIG I.

Shell large, sub-rhomboidal
; body elongate-ovate, making an angle of about

45° with the hinge-line; height nearly two-thirds of the length ;
ante-bvssal

margin oblique, slightly curving into a long, shallow sinus, which impresses

the margin for more than half the length of the valve; basal and posterior

margins broadly rounded.

Left valve regularly and gently convex in the lower part, becoming more

convex and gibbous above the middle. Right valve unknown.

Hinge-line straight, greater than the height of the valve.

Beak sub-anterior, directed forward, but little elevated above the hinge-

line. Umbonal region abrupt!) gibbous, subtending an acute angle.

Anterior end produced, narrow, acute at the extremity, bruited by an

oblique, shallow byssal depression. Wing large, joining the body at the

posterior end. not distinctly separated; margin slightly oblique below, gently

concave above the middle, and curving slightly outward just below the car-

dinal line.

Tesl thin: cast marked by line concentric stria' of growth, which, at
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intervals, have been elevated into fascicles, and on the external shell, were

probably sharp laraellose strias.

Interior unknown.

The specimen described has a length of 50 nun., height 31 mm., ami

hinge-line 3-3 mm.

This species resembles L. Orodes, and may be distinguished by the more

extended and acute anterior extremity, and the larger wing which is distinct I \

concave on the margin and recurved just below the cardinal line. It differs

from L. Maclurii in its more produced anterior extremity, and broader wing

which is less abruptly recurved at the extremity.

Formation and locality. In a coarse sandstone of the Upper Chemung group,

south of Smethport, McKean county, Pa.

Leptodesma Lesleyi, n. sp.

PLATE XCI, FIG 7

Shell large, sub-rhomboidal ; body narrow, elongate-ovate, making an angle of

30° with the cardinal line ; length more than one-third greater than the

height : ante-byssal margin oblique, nearly straight above, curving into the

broad sinus; ventral margin broadly curved ; posterior extremity abruptly

rounded.

Left valve convex below, narrowly gibbous in the middle and on the

umbo. Right valve less convex, depressed below.

Hinge-line straight, nearly equal to the greatest length of the shell.

Beaks sub-anterior, directed forward,. acute and arching over the hinge in

the left valve, depressed in the right valve. Umbonal region of the left

valve narrowly gibbous, and subtending a very acute angle.

Anterior end large, limited by a broad, distinct, oblique byssal depression;

extremity flattened and acuminate. Wing large, triangular, joining the

body near the post-basal extremity, limited by the abrupt forward bending of

the strife ; margin deeply concave : extremity produced and acute. The
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wing nl the right valve is scarcely defined from the body and less deeply

concave mi the margin.

Tesl marked by line, irregular, concentric striae which are strongly fascicu-

late and lamellose mi the ventral side and anterior end, and are shown on

the wing as sharp, elevated, regular striae. Some specimens preserve fine

regular stria' on the body of the valve, but they are usually somewhat irreg-

ular and lamellose. In an exfoliated and macerated condition they show-

line radiating lines which probably belong to the intimate structure of the

shell.

Ligamental area (as preserved in an imperfect right- valve) 1.5 mm. wide.

and marked by very fine, minutely undulating longitudinal strice. The

hinge also shows an obscure oblique lateral tooth.

A left valve, of medium size, has a greatest length of 56 mm., height

31 mm., and hinge-line about 51 mm.

This species somewhat resembles L. aviforme, but is distinguished by its more

oblique form, and wider anterior end. Specimens are quite abundant in an

argillo-calcareous sandstone of the Upper Chemung group, associated with

Spirifera Verneuili.

Formation and locality. In the Upper Chemung group, Auburn township,

Susquehanna county, Pa.

Leptodesma aviforme, n. sp.

PLATE XCI, PIG. S

Shell large, sub-rhomboidal ; body elongate-ovate, broad behind, and rapidly

narrowing toward the beak, oblique at an angle of a little less than 45° to
'

the hinge-line; height more than one-half the length ; ante-byssal margin
ver\ oblique, continued in a straight line into the shallow sinus, thence

curving to the posterior extremity, which is broadly rounded.

Left valve gently convex below, very convex above, and moderately

gibbous on the umbo. Right valve unknown.
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Hinge-line straight ; length a little more than the greatest length of the

valve.

Beak sub-anterior, directed forward, acute not rising much above the

hinge. Umbonal angle acute.

Anterior end narrow, elongate, very acute, limited by a shallow byssal

depression. Wing large, joining the body near the base
; margin broadly and

symmetrically concave
; extremity produced into a spiniform extension reach-

ing beyond the posterior extent of the shell.

Test marked by fine concentric strise which are regular on the posterior

part of the body and the wing, and very crowded and fasciculate on the

anterior.

Interior unknown.

A large left valve has a length of 60 mm., height 37 mm., hinge-line

62 mm. A slightly larger, imperfect specimen has been found, the body of

which, near the posterior extremity, has a greatest width of from 25 to 28

mm., and measures from 12 to 14 mm. in the narrow part between the beak

and the byssal sinus.

This species differs from L. Pelops in the longer and more erect body, more

attenuate anterior extremity, more extended wing and deeper sinus in the

margin.

Formation and localities. In the middle beds of the Chemung group at

Charleston, and near Mansfield, Tioga county, Pa.

Section d, patulata.

Leptodesma flaccidum, n. sp.

PLATE XCI, FIG. 9.

Shell of medium size, rhomboid-ovate, spatulate below ; body oblique at an

angle of about 45° to the hinge-line ; length about one-third greater than

the height ; ante-byssal margin subtruncate, oblique, a little concave below,

curving into the broad ventral margin ; posterior margin abruptly rounded

and recurved.

29
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I, .ft valve moderately convex in the middle, gibbous on the umbo,

depressed-convex in the lower part. Right valve unknown.

Hinge-line straight ; length about equal to the height of the shell.

Beak obtuse, directed Forward, moderately prominent, situated anterior to

the middle of the cardinal line. I 'mhonal region gibbous, subtending an

acute angle.

Anterior end comparatively large, produced into a aasute extension.

Wing small, oarrow-triangular, joining the body of the shell more than one-

third the height above the base: margin gently concave; extremity acute.

Test thin, marked by fine regular stride of growth, which are fasciculate

on the umbo and lamellose at nearly equal intervals on the lower part of

the shell.

Interior unknown. The hinge is marked by a single slender groove.

A left valve has a length of 40 mm., height 27 mm., hinge-line about

27 nun.

This species resembles L. complanatum, but differs in its greater proportional

length and the body is more depressed and extended below. It is characterized

by the spatulate posterior extension, which is more extreme than in any other

species here described.

Formation and locality. In the Chemung group, Lawrenceville, Tioga count v.

Pa.

Leptodesma patultjm, n. sp.

PL \TK XI l. PIGS I", n

Shell above the medium size, sub-rhomboidal ; body oblique, elongate, sub-

ovate: length slightly more than one-third greater than the height;

ante-byssal margin oblique, gradually curving to the ventral margin which

is nearly straight : posterior margin broadly curved.

Valves moderately convex below, scarcely gibbous above, similar in form:

the right valve being a little smaller and less convex than the left.

Hinge-line straight, somewhat longer than the height of the shell.

Beaks at about the anterior third of the hinge-line, directed forward.
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somewhat prominent. Umbonal region moderately gibbous, not strongly

defined. Umbonal angle acute.

Anterior end large, produced into a nasute extension. Wing large,

joining the shell at the posterior extremity ; margin scarcely concave,

abruptly produced along the hinge-line.

Test marked by fine lines of growth which are irregularly fasciculate,

sometimes appearing as equidistant, sharply elevated lamella?
;
crowded on

the anterior; more regular over the wing and abruptly recurving just

beneath the hinge.

The hinge is marked by one or two narrow, parallel, longitudinal grooves.

A specimen of medium size has a length of 40 mm., height 26 mm., and

hinge-line 28 mm. A similar right valve has a length of 36 mm., height

24 mm., and hinge-line 27 mm.

This species differs from L. flaccidum in its much larger wing, which is more

extended along the body of the shell. It is less convex and the umbo less

gibbous than in any of the preceding species.

Formation and locality. In the upper part of the Chemung group at Mans-

field, Tioga county, Pa.

Leptodesma complanatum.

PLATE XXII, FIG. 2

Leptodesma complanatum, Hall. Pal. N. Y.. vol. v, pt. 1. Plates and Explanations: PI. 22. fig-. 2.

Jan., 1883.

Shell of medium size, obliquely semi-elliptical ; body sub-ovate, moderately

oblique ; length one-third greater than the height ; ante-byssal margin sub-

truncate, gradually curving into the broad ventral margin ; posterior margin

abruptly rounded.

Left valve depressed-convex, a little gibbous on the umbo. Right valve

unknown.
'

Hinge-line straight ; length less than the height of the shell.

Beak acute, incurved, directed forward, moderately prominent. Umbonal
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region indistinctly defined anteriorly; the posterior side limited by the post-

umbonal depression.

Anterior end short; extremity angular. Wing undefined, joining the

body one-third of the length from the posterior extremity, margin gently

concave; extremity scarcely produced.

Test marked by fine, sharply elevated, concentric stria 1
, which are more

crowded anteriorly, and very regular on the wing.

Interior unknown.

The specimen described, which is a separate left valve, has a length of

2S mm., height 20 nun., and hinge-line 18 mm.

Formation and locality, [n the shales of the Chemung group at Philips-

burg, N. Y.

Section e, arcoidea.

Leptodesma Maclurii.

PLATE SXV, FIGS 8, IS; ami PLATE XCI, FIGS. 13, 14.

Leptodesma Maclurii, Hall. Pal. N. V.. vol. v. pt. 1. Plate-; ami Explanations: PI. 25, tigs. S, 13.

Jan., lss:i.

Shell large, rhomboidal ; body elongate, sub-elliptical, oblique, making an angle

of about 45° witli the hinge-line ; length more than one-third greater than

the height: ante-byssal margin oblique, gently curving into a long, shallow,

undefined sinns : ventral margin nearly straight, curving abruptly into the

posterior margin, which is rounded and abruptly recurved.

Left valve moderately convex in the lower part, becoming gibbous and

sub-angular along the line of the axis to the beak. Right valve distinctly

arcuate, less convex, narrowly gibbous in the umbonal region.

Hinge-line straight; length about equal to the height of the valve.

Beaks sub-anterior, directed forward, but little elevated above the hinge-

line in the left valve, depressed in the right. Umbonal angle acute.

Anterior end narrow-triangular, limited by an oblique depression which

extends nearly one-third of the length of the valve to the byssal sinus.
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Wing large, undefined
; margin very oblique in the lower part, slightly

concave above, the greatest concavity being a little below the hinge-margin ;

extremity produced into an angular extension. The right valve shows less

distinction between the body of the valve and the wing.

Test thin, marked by distant lamellose lines of growth with intermediate

finer stria 1

. These lines are more regular upon the wing and very much

crowded and fasciculate upon the anterior side of the body.

Interior unknown.

Hinge, posterior to the beak, furnished with a slender lateral tooth

A left valve of this species has a length of 55 mm., height 35 mm., hinge-

line 37 mm., and the body, at the posterior end, having a width of 25 mm.

A right valve has a length of 45 mm., height 30 mm., and hinge-line about

28 mm.

The specimens of this species observed are casts of the interior in coarse

sandstone, or impressions of the exterior in the same rock. The species is

distinguished by its straight ventral side and the nearly parallel direction of

the sides of the body in the left valve.

Formation and localities. In a coarse sandstone of the Upper Chemung group,

on the road from Olean, N. Y., to Smethport, Pa., and at Bradford, Pa.

Leptodesma arciforme, n. sp.

PLATE XCI, FIG. 12.

Shell large, narrow, sub-rhomboidal ; body sub-cylindrical, oblique at an angle

of about 30° to the hinge-line ; length nearly one-half greater than the

height ;
anterior margin oblique, merging into the broad, low curvature of

the ventral margin ; posterior margin abruptly rounded and curving into the

undefined wing.

Valves very convex, strongly gibbous, obtusely sub-angular along the

middle
;
the greatest convexity distant from the beak one-third the height

of the valve. The right valve is less gibbous, but otherwise similar to the

left.
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Binge-line Btraighl ; length about equal to the height of tin." shell.

Beaks prominent, directed forward and arching over the hinge, situated

at about tlir anterior third of the cardinal line. Umbonal region angularly

gibbous above, abruptly defined along the posterior slope. Umbonal angle

acute.

Anterior end short, angular. Wing an undefined, narrow-triangular

expansion; margin straight or a little concave; extremity very slightly

produced.

Test moderately thick, marked by fine concentric striae, which are

fasciculate on the body of the shell, and crowded and lamellose over the

anterior side.

Interior unknown.

A large left valve has a length of 60 mm., height 36 mm., and hinge-

line 37 mm.

This species is distinguished from L. Lichas by its larger and stronger form,

being very gibbous along the entire length of the shell, and with a propor-

tionally smaller wing.

Formation and locality. In the upper part of the Chemung group at Mansfield,

Tioga county, Pa.

Leptodesma Phaon, n. sp.

PLATE XCI, FIG. 18.

Shell above the medium size, narrow-rhomboidal
; body sub-cylindrical, very

oblique, making an angle with the hinge-line of less than 30°
; length nearly

twice the height; ante-byssal margin short, oblique, curving into the broad,

almost straight ventral side
; posterior margin abruptly but regularly rounded,

and continuous with the base of the wing.

Left valve very convex, gibbous above. Right valve unknown.

Hinge-line straight, somewhat longer than the height of the shell.

Beak at the anterior third of the hinge-line, obtuse, moderately elevated,

directed forward. Umbonal region gibbous, not well-defined anteriorly,

abruptly depressed on the posterior. Umbonal angle acute.
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Anterior end short, acute at the extremity, defined by a slight bend in the

strife indicating the byssal sinus. Wing small, narrow-triangular, joining
the body near the posterior end; margin straight, very oblique; extremity

angular.

Test marked by strong concentric stria', which at equal intervals are raised

into sharp lamella?, and are more crowded in front.

Interior unknown.

A left valve has a length of 47 mm., height 25 mm., and hinge-line 27 mm.

This species is remarkable for its extreme obliquity of body. In its general

features it somewhat resembles L. arciforme, but differs in the less angular

gibbosity of the body, larger wing, more extended anterior end, and in the

surface markings.

Formation and locality. In the upper part of the Chemung group at Mansfield,

Tioga county, Pa.

Leptodesma propinquum, n. sp.

PLATE XCI, FIGS. 16, 17

Shell of medium size, rhomboidal : body narrow, sub-cylindrical, very oblique,

making an angle of about 30° with the hinge-line ; length more than twice

the height : anterior margin oblique ; ventral margin nearly straight on the

anterior half, and broadly curving over the lower half; posterior margin

abruptly curved.

Valves gibbous, nearly equal in size and convexity.

Hinge-line straight, longer than the height of the valve.

Beaks at about the anterior third of the hinge-line, directed forward, very

prominent, arching over the cardinal line. Umbonal region gibbous, limited

posteriorly by the vertical descent of that side, scarcely defined on the

anterior. The umbo and post-cardinal slope are obtusely sub-angular for

about two-thirds of the length of the body. Umbonal angle acute.

Anterior end not defined (the byssal depression being obsolete) ; extremity

acute. Wing small, narrow-triangular, joining the body near the posterior
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extremity, undefined; margin straight or slightly concave, very oblique;

extremity slightly produced, angular.

Tesl marked by regular, even, concentric striae, which, when well preserved,

are elevated and lamellose. and are crowded and fasciculate on the anterior

end of the shell.

Interior unknown.

A nearly entire left valve has a greatest length of 45 mm., height 20 mm.,

and hinge-line 26 mm. A similar right valve has a length of 37 mm.,

height 18 mm., and hinge-line 22 mm.

This species is very similar to L. Lichas, but differs in the greater convexity

of body, undefined byssal depression, and narrower wing.

Formation and locality. In the middle portion of the Chemung group at Mans-

field, Tioga county. Pa.

Leptodesma Lichas.

PLATE XXI, PIGS. 35-39; axd PLATE XCI, FIGS. in, iO.

Lcptorlrxma Lichas, Hall. Pal. N. V.. vol. v, pt. 1. Plates and Explanations: PL 21, figs. ;io-39.

Jan., 1883.

Shell of medium size, sub-rhomboidal ; body sub-cylindrical, very oblique ;

length nearly twice the height ; ante-byssal margin subtruncate, extending

below to the broad, gently curving base
; posterior margin abruptly recurved.

Valves very convex above, gently convex toward the posterior extremity,

making the body somewhat cylindrical. Right valve probably a little

shorter than the left, as inferred from the separated valves.

Hinge-line straight, less than the length of the shell.

Beaks acute, situated at the anterior third of the hinge-line, directed for-

ward, prominent, arching over the cardinal line. Umbo abruptly gibbous,

subtending an acute angle.

Anterior end large, acute and nasute at the extremity. The byssal sinus

makes only a slight depression in the margin. Wing narrow-triangular, join-

ing the body near the posterior extremity, not distinctly limited
; margin
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straight and oblique below, recurving just beneath the hinge-line, and form-

ing a short mucronate extension.

Test thin, marked by fine concentric striae which are irregularly crowded

into fascicles, producing an undulated aspect to the surface. The striae are

sub-lamellose on the anterior side, and sometimes fasciculate on the wing.

The fascicles on the body are often marked on their summits by sharp,

regular lamellae. The structure as seen in exfoliated specimens is radiated ;

but this does not appear to be an exterior character.

The hinge is marked by a single narrow groove ; beyond this the charac-

ters of the interior are unknown.

A large left valve has a length of 45 mm., height 25 mm., hinge-line

27 mm. A smaller specimen has a length of 28 mm., height 10 mm.,

hinge-line 17 mm. A right valve has a length of 26 mm., height 15 mm.,

and hinge-line 15 mm.

Formation and localities. In the Chemung group at Philijjsburg, Alleghany

county, N. Y., and in Sullivan township, Tioga county, Pa.

Leptodesma quadratum, n. sp.

PLATE XCI, FIG. 15.

Shell of medium size, rhomboidal or sub-quadrate ; body ovate, making an

angle of nearly 40° with the cardinal line ; length one-third greater than the

height ; ante-byssal margin nearly vertical in front, rounding below into the

shallow sinus, and extending nearly the whole height of the valve; ventral

margin nearly straight ; post-basal margin abruptly rounded and joining the

wing without limitation.

Left valve convex, gibbous on the umbo, and obscurely angular along the

posterior slope. Right valve equally convex.

Hinge-line straight, equal to three-fourths the length of the valve, and

equal to the height.

Beaks situated at the anterior third of the hinge, prominent and arching

over the cardinal line. Umbonal region gibbous, subtending an acute angle.

30
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Anterior end convex. Limited by a shallow, oblique, byssal depression which

is nearly as long as the height of the valve; length one-half the height;

extremity slightly produced. Wing triangular, scarcely defined, joining the

body at the posterior extremity ; margin oblique, straight or slightly convex
;

extremity obtuse-angular. An imperfect right valve presents about the same

characters of wing.

Test marked by fine striae of growth which are strongly fasciculate on the

anterior end.

Interior unknown.

A left valve has a greatest length of 31 mm., height 20 mm., and hinge-

line 21 mm.

This species is distinguished by its short, broad, sub-quadrate form. It has

very much the aspect of Mopiomorpha, but clearly belongs with L. Phaon and

L. Lichas, which are among the extreme variations of the species of Lepto-

DESMA.

Formation and locality. In the Upper Chemung group, Lindley township,

Steuben county, N. Y.

Section /, mytiloidea.

Leptopesma acutirostrum, n. sp.

PLATE XCI, FIG. 21.

Shell of medium size, rhomboid-ovate ; body narrowly ovate and rapidly

attenuate toward the beak, oblique, making an angle of a little less than

45° with the hinge-line; length nearly one-third greater than the height ;.

ante-byssal margin oblique, sloping into the shallow sinus; broadly rounded

below, the curvature continued into the posterior extremity.

Lett valve depressed-convex in the lower part, moderately convex in the

middle, and slightly gibbous above. Right valve unknown.

Hinge-line straight, less than the height of the valve.

Beak anterior, acute, directed forward, scarcely rising above the hinge-
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line. Umbonal region narrow and moderately gibbous, subtending a very

acute angle.

Tbe byssal depression readies the margin just below the beak, leaving a

very small, acute, anterior extremity. Wing large, undefined, joining the body
at the posterior end

; margin oblique, essentially straight, not recurved at the

cardinal extremity.

Test thin, leaving upon the cast the marks of the striae of growth which

are more or less fasciculate upon the body, and crowded and lamellose in

front.

Hinge furnished with a distinct posterior tooth. Interior unknown.

The specimen described has a length of 32 mm., height 24 mm., and

hinge-line 22 mm.

This species somewhat resembles L. Orodes, especially as shown in PI. xxv.

fig. 10, but the beak is more nearly anterior, the anterior end much smaller

and more acute, the byssal sinus not extending so low on the body of the

valve, and the body of the shell more distinctly attenuate toward the beak.

It is especially distinguished by its narrow slender beak and small anterior

end.

Formation and locality. In a sandstone of the Upper Chemung group at

Warren, Pa.

Leptodesma mytiliforme.

PLATE XXV, FIGS. 7, 11
;
A5U PLATE X(JI, FIGS. 2'2-i5.

Leptudesma mytiliforme, Hall. Pal. N. V., vol. v, pt. 1. Plates and Explanations: PI. 25, figs. 7, 11.

Jan., 1SS3.

Shell of medium size, elongate-ovate ; body narrowly elliptical, becoming

attenuate in front, oblique, making an angle of nearly 45° with the hinge-

line
; length more than one-third greater than the height ; ante-byssal margin

oblique, gently curving into a scarcely perceptible sinus, giving a straight or

slightly concave margin extending for two-thirds the length of the valve ;

posterior margin abruptly rounded.
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Loft valve regularly convex in the lower half, becoming contracted, gib-

bous and sub-angular above the middle. The right valve is smaller, the

hinge-line proportionally longer, the base of the valve and the wing much

more depressed, and the umbonal region narrow and more angular.

Hinge-line straight, about equal to the height of the valve.

Beaks sub-anterior, directed forward, acute, scarcely raised above the

hinge-line. Umbonal region narrow and gibbous, subtending a very acute

angle.

Anterior end short, abruptly attenuate, acute, limited by a shallow byssal

depression which extends for half the length of the valve. Wing large, not

strongly limited, extending nearly to the posterior extremity of the body;

margin very oblique, not concave, nor recurved below the cardinal line :

extremity obtuse-angular.

Test thin, marked by concentric stria? which have left, their impression

upon the cast of the interior, showing them to have been regular upon the

body and wing, and crowded into fascicles upon the anterior side.

Ligamental area narrow and finely striated. Interior unknown.

The largest specimen of the left valve observed has a length of 48 mm.,

height 25 mm., and hinge-line 22 mm. A smaller example has a length of

33 mm., height 22 mm., and hinge-line 20 mm. A large right valve has a

length of 40 mm., height 25 mm., and hinge-line 27 mm.

This species differs from L. Mentor in its proportionally longer, narrower and

sub-angular body, the smaller, less defined wing, the less distinct byssal sinus, and

the smaller anterior end. The wing is often imperfect, giving the shell much

the aspect of Mytilits or Modiola. The axis of the shell in the left valve is

apparently slightly curved, giving it a characteristic expression.

Formation and locality. In a coarse sandstone of the Upper Chemung group,

on the road from Olean, N. Y., to Smethport, Pa.
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PTERONITES, McCoy.

Pteronites profundus.

PLATE XXII. FIG? 25, 26, -27.

Pteronites profundus. Hall. Pal. N. Y., vol. v, pt. 1. Plates ami Explanations: PI. 22, 6gs. 25-27.

Jan., 1883.

Shell large, longitudinally semi-ovate: borly semi-elliptical, arcuate, oblique

to the hinge-line at an angle of about 30°
; length about twice the height ;

anterior margin very oblique, slightly concave beneath the beak and gradu-

ally curving into the broadly rounded basal margin : posterior margin

obliquely truncate, slightly curving below.

Left valve convex in the lower part, gibbous from the middle upwards.

Right valve unknown.

Hinge-line straight ; length more than the greatest length of the shell.

Beak sub-anterior, obtuse, rising but little above the hinge-line, and

apparently not incurved. Umbonal region very gibbous, subtending an acute

angle.

Anterior end produced into an acute extension which is limited by a very

shallow byssal depression. Wing not defined, extending from the beak the

entire length of the shell, and produced beyond the posterior extremity of

the body ; margin very slightly concave, extending at nearly right angles to

the axis of the body.

Test of moderate thickness, marked by concentric striae. The casts show

distant, irregular, concentric undulations.

Hinge with a single continuous groove. The pallial line extends parallel

to the ventral margin, from a point anterior to the beak to below the middle

of the length of the body.

A large left valve has a length of 78 mm., with a height of 38 mm., and

hinge-line 90 mm. A smaller example has a length of 37 mm., height

23 mm., and hinge-line 40 mm.
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All the specimens of this species are casts of the interior, with the single

exception of an individual which preserves the test very imperfectly. The

concentric undulations of the cast are often a conspicuous feature, and the

umbonal slope is occasionally obtusely subangular. The wing follows the

general contour and convexity of the valve.

Formation and localities. In the Upper Chemung group, associated with

Spirifera Verneuili near Olean, Alleghany county ;
in the vicinity of East Ran-

dolph, and other places in Cattaraugus count}
r
,
N. Y.

Pteronites rostratus.

PLATE XXII, FIG. 24.

Pteronites rostratus, Hall. Pal. N. V.. vol. v. pt. 1. Plates and Explanations.: PI. 22, tisj. 24. Jan.. 1S83.

Shell of medium size, broadly semi-ovate
; body oblique at an angle of about

45° to the hinge-line; length nearly twice the height ; ante-byssal margin

oblique, genthy curving into the broadly rounded basal margin : posterior

margin somewhat obliquely truncate.

Left valve depressed-convex below, convex in the middle, and somewhat

gibbous above. Right valve unknown.

Hinge-line straight ; length greater than the greatest length of the shell.

Beak sub-anterior, sub-acute, prominent. Umbonal region moderately

gibbous, subtending an acute angle.

Anterior end nasute. Wing not defined, in direct continuation of the

convexity of the body, extending to the posterior extremity ; margin very

slightly concave, oblique to the cardinal line, slightly produced at the

extremity.

Test ornamented by fine, elevated, concentric stria1
, which are continued

over the body and wing without interruption, becoming crowded and some-

what fasciculate on the anterior side and on the nasute extension in front.

The umbonal region shows a few concentric undulations, which are not

continued to the middle of the length of the valve.
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Interior unknown.

The specimen described has a length of 29 mm., height 1G mm., and hinge-

line 31 mm.

This species is much smaller than P. profundus, less elongate and less gibbous

in its proportions. The beak is apparently more elevated and angular, but

the angularity of the umbonal region is not continued along the body as in the

preceding form.

Formation and locality. In the shales of the Chemung group at Rockville,

Alleghany county, N. Y.

Pteronites inoptatus, n. sp.

PLATE LXXXVII, FIG. 5.

Shell of medium size, broadly semi-ovate
; body ovate, oblicpie, making an

angle of about 25° with the cardinal line ; ventral and basal margins broadly

rounded
; post-basal extremity abruptly recurved.

Left valve regularly convex, slightly gibbous above. Right valve unknown.
*

Hinge-line straight, less than the greatest length of the shell.

Beak sub-anterior, directed forward, prominent and incurved over the

cardinal line. Umbonal angle acute.

Anterior end short, nasute
; extremity acute. Wing very narrow-trian-

gular, scarcely defined, joining the body at the posterior extremity ; margin

oblique, in direct continuation with the posterior extremity and curving

backward just beneath the cardinal line ; extremit}^ acute.

Test marked by concentric striae of growth which are strongly fasciculate

on the anterior end and ventral margin.

Interior unknown.

The left valve described has a length of 38 mm., height 21 mm., and

hinge-line 33 mm.

This species is distinguished from the other forms of this genus by its narrow

wing and shorter hinge-line. It has the characteristic aspect of Pteronites

although approaching, in several particulars, to some species of Leptodesma.

Formation and locality. In the Chemung group, Mansfield, Tioga county, Pa.
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PAL7EOPINNA, Hall.

Pal^opinna flabella.

PLATE XXV, FIG. 18; am. PLATE I.XXXVII, FIG. i.

PalcBopinna flabella, Hall. Pal. N. Y., vol. v, pt. 1. Plates and Explanations: PI. 25, fig-. 18.

Jan., 1883.

Shell large, broadly semi-ovate, gaping at the anterior extremity ;
axis oblique

to the hinge at an angle of about 30°; length nearly twice the height :

byssal margin abruptly truncate; ventral margin very broadly curving;

posterior margin oblique, sub-truncate.

Left valve depressed-convex in the posterior and ventral portions,

becoming more convex above and moderately gibbous in the umbonal region.

Right valve unknown.

Hinge-line straight, equalling the greatest length of the shell.

Beak anterior, terminal, prominent, directed forward, scarcely rising above

the cardinal line. Umbonal region subtending an acute angle.

Anterior end abruptly truncate
; margin excavate. Wing continuous with

the body of the shell without limitation or interruption ; margin directed

backward, nearly straight, continuous with the post-basal margin of the

body; extremity abruptly rounded.

Test thin, marked by regular concentric striie of growth which are cancel-

lated by fine sub-equal radii
;
in the cast the concentric and radiating striae

are of nearly equal strength. f)n the anterior end the radii are obscure or

obsolete as preserved in the cast,

Liga mental area narrow, marked by a single longitudinal groove and a

slight oblique furrow extending backward from the beak a little more than

bne-third the length of the hinge.

The left valve described has a length along the hinge-line of SO mm.,

height Ml mm.: measured along the axis of the body the length is about 70

nun., and the anterior truncation is 25 mm. long.
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The specimen described is a cast of the interior, preserving the surface

markings in a subdued condition. The anterior margin appears to have been

slightly incurved and the truncation resembles that in some forms of Solen.

Formation and locality. In the Oriskany sandstone. Schoharie, N. Y.

Pal.eohnxa recurva.

PLATE XXV. FIU. Hi.

PalOEopinna recurva, Hall. Pal. N. V.. vol. v, pt. 1. Platps and Explanations: PI. 25, tig. 19. Jan.. 1883.

Shell large, elongate semi-elliptical ;
axis making an angle with the hinge-line

of from 20°-2-3°; length greater than twice the height; basal margin verv

broadly curving ; posterior margin rapidly rounding and recurving toward

the beak.

Left valve depressed-convex below, convex above and becoming gibbous

toward the beak. Right valve unknown.

Hinge-line straight, not extending as far as the posterior extremity.

Anterior end unknown. Wing not defined ; margin continuous with the

post-basal margin and abruptly incurving at the extremity.

Test thin, marked by fine sub-equal striae of growth, which become

lamellose on the pallial margin ;
and by radii of unequal strength, which art-

are sometimes strongly crenulated by the concentric striae. Anterior to the

middle of the shell the radii are obscure.

Interior unknown.

The specimen described is imperfect on the anterior end but preserves a

length of 120 mm., and a height 62 mm.

This species differs from the preceding in its larger size, broadly rounded

posterior extremity, and the hinge not extending as far as the posterior

margin ;
the body is also more oblique and less convex.

Formation and locality. In limestone of the Upper Helderberg group,

Stafford, Genesee county, N. Y.

31
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ECTENODESMA, Hall.

ECTENODESMA BIROSTRATUM.

1-1. ATI: Will. FIGS. 37 10; UOJ IM.AT1-: J. XXXIV. FIG. 20

todeama birostratum, IIm.i.. Pal. N. Y.. vol. v, pt. 1. Plates and Explanations: PI. 23, figs. 27 30.

Jan., L883

Shell large; bodj ovate oblique; height greater than the length; margin

regularly curving from the base of the anterior wing to the post-basal

margin, where it is somewhat abruptly recurved.

Lett valve regularly convex below, gibbous in the umbonal region, some-

what arcuate, the point of greatest convexity being about the middle of its

length. Right valve concave below, depressed-convex in the middle, convex

on the umbo.

Hinge-line straight, much longer than the length of the shell, and, in

extreme specimens, more than once and a half greater than the length of

the shell.

Beaks acute, anterior to the middle of the shell, inclined forward, and

arching over the hinge-line. Umbonal region gibbous, limited on the

anterior side by a shallow undefined sulcus, and on the posterior side by the

abrupt depression of the body, subtending an acute angle.

Anterior wing large, triangular ; margin concave; extremity produced to

an acuminate extension. Byssal sinus shallow and undefined. Posterior wing

large, triangular, joining the body below the middle of its height : margin

concave; extremity produced into an acute termination.

Test of left valve marked with regular and even radii whicb are rounded

above, flattened and sometimes bifurcate below: similar but more acute radii

continue over the posterior wing. In the right valve the rays are more

numerous, liner and sharp, and are continued upon the posterior wing with a

little less force than on the body of the shell; and very much subdued upon

the anterior wing; entire surface marked by fine, even, concentric' stria' of

grov tb.
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The specimens show an oblique lateral tooth, with obscure indications of

anterior teeth or folds. Ligamental area narrow, marked with line parallel

striae.

A left valve has a length of 45 mm., height 50 mm., hinge-line, when

entire, about 75 mm. A small right valve has a length 34 mm., height

27 mm., hinge-line about 45 mm.

This species is distinguished by the great and nearly equal extent of the

hinge-line on both sides of the beak
; by the peculiar form of the body of the

shell
;
and by its surface characters, which are unlike any yet observed.

Formation and localities. In the Chemung group at Franklin, Delaware

county ;
and a right valve referred to this species is from a point four miles

above Chenango Forks, Chenango county, N. Y.

LIMOPTERA, Hall.

LlMOPTERA PAUPERATA.

PLATE XXVI, IK., .i.

Limnptcra pauperala, Hall. Prelim. Notice Lain. Shells, etc.. pt. -. p. 16. Dec , 1869.

Pal. N. Y., vol. v, pt. 1. Plates and Explanations : PI. 26, fig. 5. Jan., 1883.

Shell large ; body ovate, sub-erect
; wing greatly expanded ; height much

greater than the length ;
basal margin broadly rounded ; posterior side

gently curving from the post-basal extremity to the beak.

Left valve somewhat regularly convex from the umbo to the base. Right

valve unknown.

Hinge-line straight, longer than the greatest length of the valve.

Beak of the left valve prominent, inclined forward, rising above the

hinge-line, situated anterior to the middle of the body of the shell.

Umbonal region moderately gibbous, abrupt on the anterior, and more gently

sloping on the posterior side.

Auricle and byssal sinus unknown. Wing huge, triangular, not distinctly

limited from the body, and extending nearly to the post-basal extremity of

the shell; margin slightly concave; extremity abrupt (rectangular?)-
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Tesl marked b\ strong rounded radii, with alternate smaller ones
;
or finer

bifurcating rays between, which are somewhat curved as they approach the

beak. The entire surface of the shell is marked by line concentric striae,

which become crowded and lamellose, obscuring and partially obliterating

the rays: the striae Oil the lower part of the body are conspicuous, and also

mi the win»- and especially toward the hinge-margin. In the cast the rays

show a somewhat nodose character which is probably due to the unequal

weathering of the concentric lamellae.

Interior characters and ligamental area unknown.

The specimen described has an approximate height of 75 mm., and a

length of 65 mm. (The figure is incorrect in its proportions.)

This species differs from L. macroptera, and from L. cancellata, in its lesser

gibbosity and its much stronger radii. A single, ill-preserved, specimen from

the Hamilton group, possesses characters similar to this species, but the iden-

tity of the two cannot be positively determined without more material.

Formation and locality. In the higher beds of the Upper Helderberg lime-

stone at Stafford, Genesee county, N. Y.

LlMOPTERA CANCELLATA.

PI. ATI-: XXVI. FIGS. 1-4 ; am. PLATE X( II. FIGS. 1 3.

lAmoptera cancellata, Halt,. Prelim. Notice Lam. Shells, etc., pt. 2, p. 16. Dec., 1869.
"

Miller, Cat. Amer. Pal. Foss., p. 193. 1877.

Pal. N. V.. vol. v, pt. 1. Plates and Explanations: PI. 26, figs. 1-4.

Jan., 1883.

Limoplera cancellata, ear, occi lens, 11. \m> W. Twenty-Fourth An. Rep., N. V. State Museum Nat. Hist.,

p. 199, pi. 11, figs. 12-15. 1872.

Shei i. Large ; body sub-erect, broadly ovate; axis nearly vertical to the hinge-

line: wing expanded: height and length nearly equal; ventral margin
ver\ 1 in >-m 1 1 \ rounded ; anterior margin expanded below and contracted

above; post-basal side expanded, recurving somewhat abruptly and extending

in a sub-arcuate line to the beak.

Valves very unequal. Left valve moderately convex below, gradually
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becoming gibbous and arcuate above. Right valve concave below, flat in the

middle and depressed-convex in the umbonal region.

Hinge-line straight, less than the length of the valve.

Beak of left valve prominent, anterior to the middle of the valve, acute,

inclined forward and arching over the hinge-line. Umbonal region promi-

nent, gibbous, abruptly limited on either side. In the right valve the beak

does not rise above the cardinal line. Umbonal region defined on the ante-

rior side by a distinct oblique fold or ridge, and on the posterior side by a

well-marked depression limiting the wing, subtending an acute angle.

Ear small, limited by a shallow sinus below. Wing large, triangular,

extending more than half the height of the shell toward the base
; margin

gently concave and slightly recurving toward the hinge-line ; extremity

angular.

Test of moderate thickness, marked by somewhat distant, rounded,

abruptly elevated radii, with wider intermediate flat spaces which are some-

times marked by one or more smaller rays. In the partial cast, these rays

are crossed, and the intermediate spaces cancellated, by fine concentric striae.

Towards the ventral and baso-lateral margins the shell is lamellose and the

radii become obsolete. The concentric stria? are crowded upon the wing,

and the radii are less conspicuous than on the body of the shell.

Ligamental area in left valve large ;
smaller in the right valve. The pallia!

line in the left valve forms a distinct nodose ridge, which extends from the

rostral cavity in a slightly arcuate line to below the middle of the valve.

In the right valve, the pallia! line in the cast extends along the ridge,

limiting the body of the shell from the anterior alation. In the cast of the

left valve, the umbonal cavity is marked by numerous nodes indicating pits

in the shell for muscular attachment. The posterior muscular impression is

large, occupying the post-umbonal slope at a point about half-way from

the beak to the base of the shell.

A cast of the interior has a length of about 78 mm., height 77 mm., and

hinge-line less than the length of the shell.
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This species is distinguished by its erect form, the broad flat interspaces

between the radii, and the regular sharp concentric striae.

Formation and locality. The specimen is from the higher beds of limestone

at the Falls of the Ohio, which arc of the age of the Hamilton group.

LlMOPTERA M ICROPTERA.

PLATE XXIV, FIG II, PLATE XXVI. FIGs 6-8; PLATE XXVII, FIGS HO; 1'I.ATK XXVIII. Flo 1,5; PLATE
.XXIX. FIGS 1-1 ; and PLATE X< II. FIGS. 4-'.i

Lima macroptern, Cosrav. Annual Report N. V Geolog. Snrv., p. 117. 1838.

Limopte.ra \iuicruptera (Cosbad), Hall. Prelim. Notice Lam. shells, etc., pt. 'J. p. 17. Dec., 1869.

s. A Miller, Cat. Amer. Pal. Poss. 1877.

Hall. Pal. N. Y., vol. v, pt. 1. Plates and Explanations : PI. 34, fig. 14 ;

pi. 26, figs. 6-9 : pi. 27, tigs. 1-10 ; pi 38, figs. 4, 5 : and pi. 29,

figs. 1-4. Jan., 1883.

Shell large; including the cardinal expansions, the form is subquadrate; bod}

broadly ovate, erect or moderately oblique; wing more or less expanded;

height one-fourth to one-third greater than the length ; basal margin broadly

rounded, with the anterior and posterior sides sub-parallel.

Valves very unequal. Left valve ranging from moderately convex to

very gibbous, often somewhat regularly arcuate from beak to base. Right

valve smaller than the opposite, in young specimens nearly flat below,

depressed-convex in the middle, and more convex in the umbonal region;

in specimens of medium size there is often a greater convexity in the upper

part, and in very old specimens the surface is depressed-convex and nearly

flat in the lower part.

Hinge-line straight, .sometimes equalling but usually less than the length

of the shell.

Beak of the left valve prominent, acute, inclined forward, rising above and

arching over the cardinal line, situated anterior to the middle of the body of

the shell. Umbonal region prominent, convex in young shells and gibbous

in older ones, limited anteriorly by a distinct sulcus, and posteriorly by the

abrupt umbonal slope. Beak of right valve acute, scarcely rising above the

hinge-line, defined anteriorly by the byssal sulcus, and posteriorly by the

abrupt depression and distinct limitation of the wing. Umbonal angle acute.



LAMELLIBRANCHIATA. 247

Ear small, well-defined in young specimens, and scarcely increasing in

size in proportion to the growth of the shells, limited by a distinct byssal

depression ; extremity rounded. Wing large, triangular ; margin more or less

concave in young shells, and often nearly straight in older shells : extremity

produced or rectangular, often extending beyond the posterior margin of the

valve.

Test thick, especially in the umbonal region; marked by distinct sub-

equidistant, rounded radii, with slightly concave interspaces, in which are

often finer, or obscurely developed rays: the right valve is usually more

closely and less strongly marked by them than the left. The radii are

crossed and crenulated by elevated, lamellose, concentric stria1
, which arc

more distant and conspicuous on the right valve. In the young shells, the

radii are conspicuous on the wing ; they are a little more distant than on

the body of the shell, and often obsolete along the line of the junction of the

wing with the body, especially in the right valve. In both valves, the radii

become obscure or obsolete below the centre, and the surface is marked by

strong, irregular, concentric, lamellose undulations. The radii often become

more or less obsolete upon the wing, while remaining conspicuous on the

body of the shell.

Ligamental area extending the entire length of the hinge-line, much wider

in the left valve
;
marked by coarse parallel, undulating, longitudinal grooves

or stria?. There is a conspicuous oblique posterior lateral tooth, and two

strong cardinal i'olds beneath or just anterior to the beak. Anterior

muscular impression situated in the rostral cavity ;
the pallial line continues

thence in a curve somewhat parallel to the margins of the shell, turning-

inward below the middle of the height and joining the large muscular

impression.

The right valve of a young individual (plate xxiv, fig. 14) has a length

of 30 mm., height 35 mm., and hinge-line 32 mm. The margin of the left

valve, which remains in the matrix, shows it to have had a length of 42 mm.,

and a height of 53 mm. Another specimen, with the two valves attached,

has the left valve 75 mm. and the right valve 55 mm. in height, while the
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Length of the two valves respectively is 63 and 43 mm. In another

specimen (plate xxvii, figs. 6 and 7), where the two valves are in juxtapo-

sition, there appears to be little difference in the relative dimensions, but

this appearance is in a great measure due to the fact that the margins of the

left valve have been broken away to the line of junction of the two valves.

The proportional dimensions of the left valves are subject to much variation,

as is shown in plate xxvii, tigs. 2 and 3.

The measurement of two large specimens gives respectively, length 78

and 74 mm., height 90 mm. each, and hinge-line 58 and 65 mm. A large

specimen with the margin imperfect has a length of 88 mm., and height 112

mm. A separated right valve has a length of 97 mm., height 103 mm., and

hinge-line 84 mm.

The young shells of this form, especially the right valves, might readily be

mistaken for Aviculopecten or Pterinopecien ; but a critical examination will show

the radii to be peculiar and characteristic of the genus.

The form and proportions of the fossil are suhject to great variations in

their natural conditions, but the variation and distortions of form, consequent

upon the degree and direction of pressure from the inclosing matrix, produces

much greater extremes. Some of the distorted forms are illustrated on plates

xxviii and xxix. In the older specimens, the obliteration or obsolescence of

the radii below the middle of the valve, gives a great variety of aspect to the

fossil. These variations are illustrated on plates xxvi, xxvii and xxviii.

In all the younger specimens, the wing is produced, and the margin sinuate,

while the surface is distinctly marked by the radii. These features are

gradually lost as the shell advances in age, until the margin of the wing

becomes nearly or quite direct, the extremity of the wing obtuse, and the .

surface marked only by the concentric stride of growth. In old specimens the

ear is often obscure, and scarcely retains the proportionate size of that

appendage in the younger shells.

Formation and localities. In the Hamilton group, at Cazenovia and other

localities in Madison county, and in Otsego and Onondaga counties, N. Y.
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LlMOPTERA OBSOLETA.

PLATE XXIX, FIGS. 5, 6; PLATE XXVI. FIG. 10? ; and PLATE XCII. FIG 10.

Limoptera otsoleta, Hall. Prelim. Notice if Lam. Shells, etc., pt. 2. Dec, 1869.
" " Pal. N. T., vol. v, pt. 1. Plates and Explanations: PI. 29, figs. 5, 6. Jan., 1883.

Shell large ; body ovate, erect or slightly oblique ; height greater than the

length ;
basal margin regularly rounded

; anterior side broadly convex and

contracting to the byssal sinus ; posterior side abruptly recurved from the

base, and extending in a nearly direct or slightly concave line to the extremity

of the wing.

Valves very unequal. The right valve much depressed or nearly flat
;
the

left valve depressed-convex below, regularly convex in the middle, and

gibbous in the umbonal region.

Hinge-line straight, nearly rectangular to the axis of the body of the

shell, less than the length of the valve.

Beak of left valve prominent, acute, inclined forward, situated anterior to

the middle of the body, rising much above the beak of the right valve, and

arching over the cardinal line. Umbonal region prominent, and sometimes

gibbous, limited anteriorly by a distinct broad depression, and posteriorly by

the abrupt umbonal slope ; subtending an acute angle.

Ear small, limited by the byssal sinus. Wing moderately large, triangular,

extending below the middle of the length of the body; extremity abruptly

rounded.

Test thick, marked by irregular concentric stria? of growth, which are

crowded and strongly lamellose on the lower half of the body and on the

anterior and posterior sides. On the wing, just below the cardinal line, the

striae turn gently outward. In some specimens there remain obscure indica-

tions of radii.

Ligamental area wide, extending the entire length of the hinge-line;

marked by coarse undulating stria? and wider intermediate grooves. Other

characters of the hinge and interior not observed.

One of the specimens figured has a height of 88 mm., and another of 100

32
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iiini.
;
the approximate length is 70 mm. and 88 mm., respectively. Another

specimen lias a length of 77 nun., and a height of 90 mm. A larger speci-

men has a length of DO nun., and a height of 100 mm.

The specimens of- this species occur in the softer shales of the Hamilton

group, and it is possible that long maceration has had some influence in oblite-

rating the radii; but L. macroptcra, with its more convex form, and marked by

its characteristic radii, occurs in the same localities. Although not entirely

satisfied in regard to its specific distinction, it may be convenient to separate

this at least as a varietal form.

Formation and localities. In the Hamilton group, at Hamilton, Madison county,

at Delphi, Onondaga county : and on the shore of Cayuga lake, N. Y.

LlMOPTERA CURVATA.

PLATE XXVIII, FIGS. 1-3.

Limoptera curcata, llin. Prelim. Notice, Lam. Shells, etc., part -. p. IS. Dec, 1869.

Pal. N. Y., vol. v,pt. 1. Plates ami Explanations : PI. 28. figs. 1-3. Jan.. 1863.

Shell large, sub-rhomboid-ovate in outline; body broadly ovate, arcuate,

expanded on the antero-basal margin.

Valves very unequal. Left valve very gibbous in the middle and umbonal

region. Right valve depressed-convex below, becoming somewhat gibbous

on the umbo. Left valve, with the beak, very prominent and incurved ;

beak of right valve rising but little above the hinge-line.

Test thick, marked by strong rounded radii with intermediate finer lines

which become obsolete on the lower part of the valve. The radii are crossed

by fine, closely arranged stride of growth, which at intervals are crowded and

lamellose, especially toward the margin of the valve.

The internal cast shows the anterior muscular impression situated at the

extremity of the rostral cavity, from which the palli.al line, marked by a

row of strong pustules, extends nearly parallel to the anterior margin for

more than one-third the length of the valve
;
thence broadly curving, it

extends below the middle of the valve, and recurves into a large sub-circular
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muscular impression on the post-umbonal slope. The Lnterpallial area is

finely pustulose.

This variety was originally separated from L. macroptera by reason of its

proportionally broader, shorter, and more gibbous form
; the arcuation of the

body of the left valve, and its expansion on the antero-basal margin. In a

single example of the left valve, the radii are much stronger than usual in

typical specimens of the other form, and the interstitial radii more strongly

developed. These characters, and others upon winch the species was originally

founded, when compared with a large number of individuals of the genus, are

represented with many modifications, and the specific distinction is here

continued with much reservation.

On comparing the typical specimen of Mr. Conrad's L. macroptera, we find

it proportionally shorter and wider than many specimens since referred to the

same species ; measuring Go mm. in length and about 78 mm. in height, the

left valve very gibbous and the body sub-arcuate : the proportions being very

nearly the same as in L. curvata, represented in fig. 2, of plate xxviii.

Formation and localities. This species occurs in the Hamilton group at

Cazenovia and other places in Madison county, N. Y.
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BYSSOPTERIA, Hall.

Byssopteria radiata.

PLATE XXXII. FIGS 21, 22; and PLATE LX.XX, FIG. 11.

Mytt lata, II u.i.. Ms. L877.

S. A. Mii.i.kk. Cat. Amer. Pal. Fossils. 1877.

Byssopteria radiata, Hall. Pal. N. Y., vol. v, pt. 1. Plates and Explanations: PI. 32, figs. 21. 22;

pi. SO, fig. 11. Jan., 1SS3.

Shell large, wide-triangular, alate posteriorly; body undefined; length about

five-sevenths of the height ; anterior margin vertically truncate the entire

height of the shell
;
basal and posterior margins broadly rounded.

Valves sub-equal, depressed-convex on the basal and post-basal sides, sub-

angularly gibbous on the umbo and along the anterior side.

Hinge-line straight, less than the length of the shell. Beaks anterior,

acute, elevated, and directed forward. Anterior end sub-nasute.

Test marked by strong, sub-equal, rounded radii which are wider than the

interspaces, often bifurcating below the middle of their length, and on the

outer portion of the undefined wing they are fasciculate and finer. Entire

surface marked by stria? of growth which become elevated into fascicles

toward the margins.

Interior unknown.

A right valve has a length of 55 mm. and height 72 mm. A left valve

measures 54 mm., in length, and 79 mm., in height.

This species is unlike any Pectinoid or Aviculoid form described in this

volume, and has somewhat the aspect of several species of Ambonychia from

the lower rocks, although probably very distinct in its generic relations.

Formation and locality. In the Upper Chemung group at Mansfield, Tioga

county, Pa.
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MYTILARCA, Hall.

Sub-Genus PLETHOMYTILUS, Hall.

Mytllarca (Plethomytilus) ARENA! i : a.

PLATE XXX, FIG. 1; and PLATE LXXX'. II FI<;. 10.

Mytilarca arenacea, Hah. Prelim. Notice Lara. Shells, etc., pt. 2, ]>. u'0. Dec, L869.
" " "

S. A. Miller in Cat. Amer. Pal. Foss. 1n77.

Plethomytilus
" " Pal. N. Y., vol. v, pt. 1. Plates ami Explanations: PI. 30, fig. 1. Jan., 1SS3.

Shell of medium size
; body ovate, acute at the apex, slightly oblique ; height

equal to about three-fourths of the length. Byssal area concave
; margin

straight below to a point three-fourths of the length from the apex ; abruptly

curving to the posterior and basal margins ; post-basal and dorsal margins

gently curving to the extremity of the hinge-line.

Valves moderately convex below, becoming gibbous in the umbonal region,

and upon the anterior umbonal slope.

Hinge-line straight and short. Beaks anterior, prominent, rising above

the cardinal line, moderately incurved. Umbonal angle acute. Posterior

alation narrow and short, merging into the general contour of the margin

above the middle of the length of the shell.

Test thick, marked by fine concentric striae of growth, which at some-

what regular intervals are crowded, and raised into imbricating lamellae, as

shown in casts of the interior.

A valve of the ordinary size measures about 60 mm. in length, and 45

mm. in its greatest height.

The fossils of this species are known only as casts of the interior, in an

arenaceous matrix, and are usually more or less imperfect, the narrow

posterior alation being rarely preserved in connection with the body of the

shell.

Formation and localities. In the Schoharie grit at Schoharie, and in the

Helderberg mountains, Albany county, N. Y.
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Mttilarca (Plethomytilus) I'ONDEROSA.

PLATE XXX, PIGS. -'7

Mytilarca pondeima, Hall. Prelim. Notice Lam. Shells, etc., ]>'. 'J. p. 21. Dec, 1869.

11m.'.. S. A. Miller, Cat. Amer. Pal. Foss. L877.

Plethmnytihis ponderosus, Hall. Pal. N. Y., vol. v. pt. 1. Plates and Explanations: PI 30, figs. 2-7.

Jan.. INS!.

Shell very large; body acutely ovate, erect; height three-fifths the length;*

ventral margin nearly straight or slightly concave for about one-half the

. length of the shell
; posterior and basal margins abruptly rounded : dorsal?

margin gently curved to the extremity of the hinge-line.

Valves equal, regularly convex posteriorly, gibbous above and in the

umbonal region.

Hinge-line straight and short. Beaks anterior, prominent, rising much

above the cardinal line, moderately incurved. Ventral side concave with a

slight inflation of the margin at the byssal opening. Dorsal side sub-alate.

Test thick, marked by concentric striae of growth which become lamellose

toward the margin.

Ligamental area finely and evenly striated longitudinally, in old shells

becoming very wide, indicating great thickness of the test.

Interior unknown.

A large specimen, which is a cast of the interior, has a length of 135 mm.,

height 80 mm., breadth SO mm. A small example has a length of 36 mm.

and height 23 mm.

This species differs from Mytilurca (P.) arenacea in its greater size and gib-

bosity; from M. (Plethomytilus) cord/form is, Hall=M (P.) myilimera, Conrad,

and M (P.) ovata, Hall, from the Lower Helderberg group, in its more elongate

form and more attenuate apex.

Formation and localities. In the limestone of the Upper Helderberg group,

Helderberg mountains, Albany county. X. Y.
;
Clarence Hollow, Erie county,

X. Y. : and in limestone of the same age at Columbus, Ohio, and Walpole,

Ontario.

In the mytiloid forms the length is measured from the beak to the posterior extremity and the height i>

al righl angles to this. The breadth represents the convexitj of the valves.
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Mytilarca (Plethomytilus) oviformis.

PLATE XXXI, FIGS. 1-8
; AND PLATE LXXXYII, FIG S.

Inoceramus oviformis, Conrad. Jour. Acad. Nat. Sci., Phila., vol. viii. p. i'4(S. pi. 13, fig 7. 1842

Mytilarca oviformis (Conrad), Hall. Prelim. Notice Lam. Shells, etc., pt. 2. p. -2). 1869

Plethomytilus oviformis (Conrad). Hall. Pal. N. Y., vol. v. pt. 1. Plates and Explanations: PI. 31,

figs. 1-8. Jan.. 1883.

Shell large ; body ovate, erect, wide posteriorly and acute above ; length about

one-fifth greater than the height ; ventral margin for nearly half the length

of the shell nearly direct, thence gently curving into the posterior extremity

which is broadly rounded
;
dorsal margin very gently curved.

Valves equal, regularly convex in the posterior part, becoming gibbous

in the umbonal region.

Hinge-line straight, less than the height of the shell. Beaks prominent,

anterior acute, and incurved, rising above the cardinal line.

Ventral side truncate with a small fold for the passage of the byssus.

Dorsal side sub-alate.

Test thick, marked by fine, close stria? of growth which at intervals are

fasciculate and raised into lamellose elevations and very much crowded and

elevated on the ventral side of the shell.

Ligamental area wide, finely striated longitudinally and occasionally

preserving one or two oblique folds which may have been lateral teeth.

Other characters of the interior unknown.

A large specimen has a length of 74 mm. and height 55 mm. A small

example measures 25 mm. in length and 17 mm. in height.

This form differs from M. (P.) ponderosa in its greater proportional height,

smaller size, and lesser gibbosity.

Formation and localities. In the shales of the Hamilton group at numerous

localities in Schoharie, Otsego, Onondaga. Ontario, Livingston ami Erie

counties, N. Y.
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Mvtilarca (Plethomytilus) Knappi, 11. sp.

PLATE LXXXVII, FIG. 13

Shell of medium size : body ovate, obtuse, broad below
; height nearly equal

to the length ;
ventral margin rounded with a slight sinuosity at the byssal

opening: dorsal margin broadly rounded.

Right valve moderately convex below, somewhat more convex in the

umbonal region. Left valve unknown.

Hinge-line less than the height of the shell. Beak obtuse.

Test thin below, thicker on the upper part and cardinal line. Surface

marked by fine, regular, elevated striae of growth.

Ligamental area narrow, coarsely striated longitudinally.

Interior unknown.

The right valve described has a length of 48 mm. and height 44 mm.

This species differs from M. (P.) oviformis in its proportionally greater height,

loss attenuate beak, lesser convexity and the coarsely striated ligamental area.

The relations of this species are somewhat obscure, owing to the obscure limi-

tation of the beak and the effects of maceration and compression. It is

however clearly distinct from any of the forms here described.

Formation and locality. In the shales of the Hamilton group on the shores

of Skaneateles lake, N. Y.

MYTILARl'A PYRAMID ATA.

PLATE LXXX, FIGS 1 ::.

Mytilarca.pyramidata, Hall. Pal. N. Y.. vol. v, pt. 1. Plates and Explanations : PI. 80, tigs. 1-3. Jan., 1SS3.

Shell of medium size
; body sub-angularly ovate, pyramidal ; length one-third

greater than the height; ventral margin truncate and concave, curving

abruptly into the basal margin ;
dorsal margin very gently curving to the

beaks.

Valves equal, convex, gibbous above, and sub-angular along the anterior

umbonal slope. The ventral side is rectangularly incurved.
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Hinge-line short. Beaks acute, extremely elevated, directed slightly

forward and curving over the cardinal line.

The test has not been preserved. The casts are nearly smooth, but show-

ing lamellose striae on the pallia! margin.

Interior unknown.

A specimen of this species has a length of 36 mm., height 23 mm., breadth

22 mm.
*

This form is shorter, more gibbous, more attenuate towards the beak, and

less rounded on the posterior side than M. Chemungensis.

Formation and locality. In the Schoharie grit, Schoharie county, N. Y.

Mytilarca umbonata.

PLATE XXXII, UGS. 1-7.

Mytilarca umbonata, Hail. Pal. X. V.. vol. v. pt. 1. Platesand Explanations : PI. 32, tigs. 1-7. Jan., 1883.

Shell small to medium size: body ovate, acute above; length more than one-

third greater than the height ;
ventral margin truncate, inflated at the byssal

opening; basal margin abruptly rounded.

Valves equal, strongly convex in the lower part and narrowly gibbous in

the umbonal region. Ventral umbonal slope obtusely angular, concave

between this and the ventral margin. Dorsal side not alate.

Hinge-line short. Beaks acute, elevated, nearly vertical, arching over the

cardinal line.

Test thin, marked by fine concentric lines of growth which become

crowded and lamellose toward the pallial margin.

Interior unknown.

A specimen has a length of 33 mm., height 18 nun., breadth 19 mm.

This species differs from M. Chemungensis in its shorter and more gibbous

form ; the beaks more elevated and erect.

Formal/' lities. In the Middle Chemung group, Ithaca. N. V.. and

near Mansfield, Pa.

33
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Mytilarca Chemuxgensis.

PLATE Xnn. FIGS. 8-11. 13, 14

Inoceramus CTiemungi tsis, Conbad. Jour. Acad. Nat. S.-i.. Pliihi.. voL 8, p. 246, pi. 13. tig-. 9. 1^4J.

Mijtilus Chemu ) Phillips :in.i Salter. Memoirs Geolog-. Surv. of Great Britain, vol. 2, pi
1. p. 365, pi. 20. figs. 10, 11. 1848.

Mytilarca Chemungensis (Conrad). Hall. Prelim. Notice Lam. Shells, etc, p. 23. 1869.

Pal. N. Y.. vol. v. pt. 1. Plates ami Explanations: PI. 32, figs.

S-14 (pi. 33, fitr. 8, in error). Jan.. 1883.
•

Shell of medium size, much elongated from beak to posterior extremity ; body
narrow, elongate-ovate, sub-arcuate ; length averaging twice the height but

with considerable variation ; ventral margin nearly straight, slightly concave

for nearly three-fourths of the length: basal margin abruptly rounded;

dorsal margin gently curving.

Valves equal, convex in the posterior part, gibbous above
; the greatest

convexity a little above the middle. The ventral umbonal slope is obtuse,

sloping nearly vertically to the ventral margin.

Hinge-line short, oblique. Beaks elevated, acute, anterior, slightly

incurved.

Test thin, marked by very fine concentric striae, which toward the mar-

gins are often fasciculate and sub-imbricating.

Ligamental area finely striated longitudinally. Cardinal teeth small,

diverging, situated immediately under the beak. Other characters of the

interior unknown.

The proportions of length and height are subject to great variation. A
short example has a length of 26 mm. and height 17 mm. A specimen of

ordinary proportions has a length of 53 mm. and height 26 mm. An

elongate form has a length of 56 mm. and height 22 mm.

This species differs from M. carinata in its comparatively longer form ; the

ventral umbonal slope less angular ; and the body less arcuate.

Formation and localities. In the middle portion of the Chemung group,

Rockville, Hobbieville and Phillipsburgh, Alleghany county, and East

1! andolph, Cattaraugus county, N. Y.
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Mytilarca carinata.

PLATE XXXII, FIGS. 15-1S ; AND PLATE XXXIII, FIU. 8.

Mytilarca carinata, Hall. MSS. 1877.

S. A. Miller, in Cat. Anier. Pal. Foss., p. 197. 1877.

Pal. N. Y., vol. v. pt. 1. Plates and Explanations: PI. 33, figs. 15-19.

Jan., 1S83.

Shell of small or medium size ; body obliquely sub-ovate ; lengtb nearly twice

the height, except in young specimens ; ventral margin nearly straight or

slightly concave for more than three-quarters of the length of the shell,

thence rounding abruptly into the basal margin, then more gently rounded

into the gently curving dorsal margin.

Valves equal, depressed-convex in the posterior part, becoming moderately

convex in the middle and scarcely gibbous above. The ventral umbonal

slope is angular, and the shell between it and the margin is concave.

Hinge-line short, less than the height of the shell. Beaks anterior, prom-

inent, acute, slightly curving forward.

Test thin, marked by very tine concentric striae of growth, which are

crowded on the anterior side and toward the base.

Ligamental area of moderate width, finely striated longitudinally.

Cardinal teeth small, diverging, situated under the extremity of the beak.

Lateral teeth two, small, oblique, situated just below the posterior extremity

of the hinge-line. Other characters of the interior unknown.

A specimen has a length of 30 mm. and height 18 mm. A more elongate

form has a length of 43 mm. and height 20 mm. A small individual has a

length of 23 mm. and height 15 mm.

This form differs from M. Ckemungensis in its proportionally shorter form,

the young shells have a sub-triangular aspect, the ventral umbonal slope is

always angular, and the body is more distinctly arcuate.

Formation and localities. In the middle portion of the Chemung group, Tioga

and Chemung counties, N. Y.
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MyTILABC \ REGTJLARIS, 11. Sp.

PL \T\: \\\ll. FIG l'->.

Shell above the medium size: body narrowly ovate
; length less than twice

the height; byssal area scarcely depressed ;
ventral margin for two-thirds

the Length nearly straight, thence curving into the posterior margin which

is regularly rounded
;
dorsal margin gently curving to the extremity of the

cardinal line.

Left valve gently and regularly convex in the posterior hall', convex above

and scarcely gibbous on the umbo. Right valve unknown.

Hinge-line straight, short, oblique. Beak nearly erect, acute and abruptly

attenuate.

Test thin, marked by fine elevated concentric striae which are crowded on

the ventral and dorsal sides of the valve.

Ligamental area narrow, longitudinally striated.

Interior unknown.

The specimen described has a length of 4S mm. and height "JS mm.

A- compared with M. Chemungensis this species has ;i proportionally wider

form: it is more nearly equilateral, the umbonal elevation is less abrupt and

more nearly central. It is proportionally higher than .1/. orcidmtalis and less

elevated along the umbonal slope.

Formation and locality. In a sandstone of the Chemung group, near Leon

Centre, Cattaraugus county, N. Y.

Mttilarca attenuata.

PLATE XXXII, FIG. 20.

MytAlt luata, Hall. Prelim. Notice Lam. Shells, etc., pt. •_'. p. :.'::. l-

Pal. N. Y., vol. v, pt 1. Plates and Explanations : P1.32

Shell above medium size; body extremely elongate, sub-cuneiform; length

nearly three times the height : ventral margin nearly straighl lor almost the

entire length, with a slight depression at the byssal opening; posterior
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margin abruptly rounded, gently curving into the dorsal margin which is

straight above the middle.

Right valve gently convex in the posterior part, becoming gibbous and

angular in the umbonal region. Left valve unknown.

Beak erect, acute, pointed.

Test of moderate thickness, marked by fine concentric strise of growth,

which at intervals have been raised into lamella1 which have left strong

varices upon the cast.

Interior unknown.

A right valve has a length of 65 mm. and height 24.5 mm.

This species differs from M. Chemungensis in its more elongate, straighter form,

and in the angularity of the umbonal slope. From M. carinata it is distin-

guished by its elongate form, straight ventral side, and more prominent anterior

umbonal slope.

Formation and locality. In the arenaceous beds associated with fossils of the

middle Chemung group, from a loose mass collected at Elmira, N. Y.

Mytilarca simplex.

PLATE XXXIII, FIGS. 19, 21.

Hytilops (Modiola) simplex, Hall. Pal. N. Y.. vol. v. pt. 1. Plates and Explanations: PI. 33, fig^. 19,

21 (20 in error) Jan., 1883.

Shell of medium size
; body elongate-ovate, with an acute apex ; length nearly

twice the height ; byssal area depressed ; margin below nearly straight for

two-thirds the length ; posterior margin abruptly rounded
;
dorsal margin

gently curving to the hinge-line.

Valves equal, moderately convex in the posterior part, and gibbous on the

umbo. The line of greatest convexity is on the ventral side of the axis.

Hinge-line short. Beaks sub-erect, acute, abruptly attenuate.

Test marked by fine, closely arranged, concentric striae

Ligamental area and interior unknown.

A specimen has a length of 41 mm. and height 25 mm.
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This species is somewhat intermediate to M. Chcmungensis and M. regularis,

but is distinguished from the former by its shorter form, and from the latter

by its greater convexity and more attenuate beak. This form and the suc-

ceeding, were referred to Mytilops, but a careful comparison shows them to he

related to the species here arranged under Mytilarca.

Formation and locality. In the sandstones of the Chemung group, west of

Smethport, Pa.

Mytilarca gibbosa, n. sp.

PLATE XXXIII, FIG. 20; and PLATE LXXXVII, FIG. 7.

Shell of medium size ; body ovate-arcuate, obliquely truncate along the hinge-

line
; length less than twice the height ; ventral margin nearly straight for

more than three-fourths the length, abruptly curving into the posterior

margin, thence gently rounded to the extremity of the hinge-line.

Left valve very convex; the greatest convexity above the middle.

Umbonal region gibbous. Right valve unknown.

Hinge-line oblique, nearly equal to the height of the shell. Beak small,

appressed, arching toward the ventral side.

Test marked by fine concentric striae, which, at irregular intervals, are

crowded into fascicles, leaving varices .upon the surface of the cast.

Interior unknown.

The specimen described has a length of 45 mm., and height 26 mm.

This species is proportionally longer, beak more acute, and much more

gibbous than M. lata.

Formation and locality. In the Upper Chemung group, Napoli, Cattaraugus

county, N. Y.

Mytilarca lata.

PLATE XXXIII. FIG. 23.

Mytilops (Modiola) UxtO, BUlA. Pal. N. Y., vol. v, pt. 1. Plates and Explanations: PI. 33, fig-. 22 Jan., 18S3.

Shell large; bod}' broadly sub-elliptical, abruptly narrowing toward the beak

on the dorsal side
; length one-third greater than the height ; byssal area
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slightly inflated, thence nearly straight for almost three-fourths the length

of the shell ; posterior margin broadly rounded ; dorsal margin gently curved

for two-thirds of the length and then truncated in nearly a direct line to the

beak.

Right valve moderately convex in the posterior part, becoming broadly

convex in the middle, and somewhat gibbous in the umbonal region. Left

valve unknown.

Hinge-line oblique ; extent unknown. Beak elevated, erect, acute.

Test marked by rather coarse, elevated lines of growth.

Interior unknown.

The specimen described has a length of 60 mm. and height 40 mm.

This species somewhat resembles M. regularis but the beak is more anterior,

the body wider and more convex, and the truncation of the cardinal margin is

much longer.

Formation and locality. In the Chemung group, Randolph, Cattaraugus

county, N. Y.

Mttilarca occidentalis.

PLATE SSXm, FIGS. 3-5; ani. PLATE LXXXVTI, FIG 11.

ilijtUus occidentalis. White and Whitfield. Proc. Boston Soc. Nat. Hist., vol. viii, p. 297. 1862.

Mi/tUarca occidentalis (W. and W.). Hall. Prelim. Notice Lam. Shells, etc., pt. 2, p. 24. 1S69.

" " " Pal. N. Y., vol. v, pt. 1. Plates and Explanations: PI. 33,

figs. 3-5. Jan.. 1883.

Shell above the medium size
; body extremely elongate, narrow-ovate ;

length more than twice the height ;
ventral margin a little inflated at the

byssal opening, then gently curving to the posterior margin which is abruptly

rounded, and broadly curving along the dorsal side.

Valves equal, convex in the posterior part, becoming gibbous below the

middle and anteriorly ;
the greatest convexity is anterior to the middle.

Hinge-line short. Beaks acute, nearly erect. The umbonal region is

narrow and" the convexity is continued along the median line to the posterior

end of the shell.
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Test thin, marked by numerous line concentric stria?, which at irregular

intervals have been raised into imbricating lamella'. Leaving strong varices

on the cast.

Interior unknown.

A specimen has a length of V2 mm. and height 25 mm.

This species is distinguished from M. Chemungensis by its straighter form,

erect beaks, and convexity along the medial line.

Formation and locality. In the Yellow sandstones, at Burlington, Iowa.

Mytilarca fibristriata.

PLATE XXXIII, IK.s 6, 7. am. PLATE I.XXXVII, FIG 6

Mytilus fibristriatus, White and Whitfield. Proc. Boston Sue. Nat. Hist., vol. viii, ).. i".iH. Feb., 1862.
••

Whitjhhliiiniis. WlHCHBLl. Prop. Acad. Nat. Sci.. Pbila.. p. 418. Sept., 1862.

p. 11. 1863.

Mytttarca fibristriata, |W. and W.), Hall. Prelim. Notice, Lam. Shells, etc.,pt. 2. p. 24. 1S69.
"

fibristriata (W. and W.) (fimbristriata, in error), Hall. Pal. N. Y.. vol. v. pt. 1. Plates and

Explanations: PI. S3, ti<rs. 6, 7. Jan., 18S3.

Shell of medium size ; body very elongate, narrow elliptical ; length more

than twice the height ; byssal area convex and inflated ; ventral margin

nearly straight for two-thirds the length, thence curving into the abruptly

rounded posterior extremity ;
dorsal margin very gently curved to the

extremity of the hinge-line.

Valves equal, moderately convex in the posterior part, becoming gibbous

in the middle and anterior.

Hinge-line short, oblique. Beaks narrow, sub-erect. Umbonal region

narrowly gibbous.

Test thin, marked by fine, thread-like, undulating radii, which are

more or less interrupted by the fine concentric stria?.

Interior unknown.

A specimen litis a length of IS mm., and height 22 mm.

This species is distinguished from M. occidentalis by its lesser gibbosity; the

convexity of the body is along the ventral side instead of the median line
;

and by the presence of undulating, filamentous radii.

Formation and locality. In the Yellow sandstones at Burlington, Iowa.
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G S S E L E T T I A , Barrois.

GOSSELETTIA TRIQUETRA.

PLATE XXXI, FIGS 9-17; am. PLATE I..WWII, FIG 12.

tea triqueter, Conrad. Geolog. Surv. N. V. : Ann. Rept., p. 11(1. IS38.

Mytilarea triq , r (Conrad), Hall. Prelim. N itice Lam -
. p 22, 1869.

Gosselettia triqfietra (Conrad), Hall. Pal. X. Y.. vol. v. pt. 1. Plates and Explanations: PI. 31,

tigs. 9-17. Jan., 1883.

Shell of medium to large size; body triangular, oblique; in young- shell* the

height and length are nearly equal, in older shells becoming more elongate :

anterior margin truncate, flattened on tin' ventral side: posterior margin

broadly rounded.

Valves equal, very convex, sub-angularly gibbous along the ventral side.

The convexity or breadth of the closed valves is about equal to the height

of the shell. Ventral side vertical. Dorsal side sloping very abruptly in

young individuals, and less abruptly in older shells.

Hinge-line straight, nearly or quite equalling the height of the shell.

Beaks anterior, strong, elevated ami incurved.

Test thick, marked by line concentric lines of growth which are crowded

and much elevated on the anterior side. In older specimens the strue

become irregular and lamellose toward the basal margin.

Ligamental area comparatively wide and very finely striated longitudinally.

Cardinal teeth three, strong and somewhat diverging. Lateral teeth elongate

and extending nearly to the posterior extremity of the hinge-line. The

anterior muscular scar is sub-circular, deep, situated near the inner border of

the cardinal plate and truncating the anterior cardinal tooth.

A medium-sized specimen has a Length of 58 mm., height 43 mm., breadth

41 mm. A Larger individual has a length of 80 mm. and height 55 mm.

Tin' older -hells present some similarity to M. (Plethomytilus) oviformis. but the

ventral angular slope is characteristic. In young specimens the triangular and

extremely gibbous form distinguish it from all other species here described.

34
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It is referred to the genus Gosselettia of Barrois, from the Devonian of

Sp;iiii. on account of its similarity of external form and the strong cardinal

teeth ; otherwise it has all the characters of Mytilarca.

Formation and localities. In the shales of the Hamilton group, Fultonham,

Schoharie county, and Onondaga county, N. Y.

Gosselettia retusa.

PLATE XXXIH, FIGS. 1,
>

Gfossdettia retusa, Ball. Pal. N. Y.. vol. v, pt. 1. Plates and Explanations: PI. 3d, tig-s. 1. 2. .Ian.. 1883.

Shell of medium size : body very oblique, rhomboid-ovate, sub-arcuate ; length

one-third greater than the height ; ventral margin nearly straight for two-

thirds of the length, inflated at the byssal opening and concave below,

thence abruptly curving into the broad basal and dorsal margin.

Valves equal, regularly convex in the posterior part and gibbous in the

umbonal region ;
the point of greatest convexity is above the middle.

The ventral umbonal slope is sub-angular. Ventral side flat.

Hinge-line short. Beaks acute, prominent, directed a little forward and

incurved.

Test of moderate thickness, marked by lamellose concentric lines of

growth which at irregular distances are crowded into fascicles.

Ligamental area and interior unknown.

The specimen described has a length of 49 mm., height 32 mm., breadth

30 mm.

This species differs from G. triquetra in its proportionally longer form, which

is less expanded posteriorly ; hinge-line shorter and less oblique to the body of

the shell
;
and the ventral umbonal slope is less angular along the length.

Formation and locality. In the Hamilton group, Eighteen mile creek, Erie

county, N. Y.
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M D I L A
, Lamarck,

Sub-Genus MYTILOPS, Hall.

MODIOLA (MYTILOPS) PR/ECEDENS.

PLATE XXXIII, FIGS. 9-1S

Modiola prOBcedens, Hall. Prelim. Notice of the Lam. Shells, etc., pt. 2, p. 1. 1869.

MytUnps (Modiola) prWeedens, Hall. Pal. N. Y., vol. v, pt. 1. Plates and Explanations : PI. 33, tigs. 9-18.

Jan., 1883.

Shell of medium size
; body elongate, semi-elleptical, broadly and obtusely

sub-triangular ; length a little more than twice the height ; byssal margin

slightly sinuate
;
anterior end compressed, abruptly rounded, nearly straight

or gently curving along the ventral side, acutely recurved at the posterior

extremity, thence broadly rounded to the extremity of the hinge.

Valves equal, convex below, becoming gibbous and angular anteriorly.

The line of greatest convexity extends from the beak to the post-ventral

extremity, slightly arcuate.

Hinge-line slightly arcuate, sub-alate ; length nearly half the length of

the valve. Beaks small, sub-terminal, slightly incurved.

Test marked by fine, equal, concentric strise, and by fine, wrinkled radii,

which diverge along the median line and curve toward the opposite margins.

Ligamental area with one or two longitudinal grooves.

Interior unknown.

A small specimen has a length of 28 mm., and height 12 mm. A medium-

sized specimen has a length of 36 mm., and height 17 nun.

Formation and localities. In a conglomerate of the Chemung group, Port-

ville, Alleghany county, N. Y., and south-east of Smethport, Pa.
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Modioli (Mytilops) metella.

PLATE XXXIII, FIGS 13 U; IND PLATE LXXXVII, FIG

1

'

!

•

i
I Shell

I i Pal. N. Y.. vol. ..)(. I. Plates and Explanations : PI. 33, tigs. 23, 24

Shell large; body narrow elliptical, sub-arcuate, obliquely truncate mi the

anterior dorsal side : length more than twice the height ;
ventral margin

gently cursing, nearhj straight for three-fourths of the length, thence

abruptlj rounded at the posterior extremity; dorsal margin verj genth

curving to the extremity of the hinge-line.

Valves equal, depressed-convex at the posterior end, becoming gradually

more convex to a point anterior to the middle of the length, and gibbous in

the umbonal region.

Hinge-line oblique, about equal to the height of the valve. Beaks small,

appressed.

Test thin, marked by concentric stria-.

Ligamental area marked by two slender grooves. < Hher interior characters

unknown.

A specimen has a length of 57 mm., height 25 mm., and hinge-line 24 mm.

This species differs from M. pracedens in its larger form, which is less

expanded posteriorly, less angular and gibbous along the umbonal slope, and

without radii on the surface so far as can he determined in the specimens.

Formation and localities. In a conglomerate of the Chemung group, at

Panama, and in a boulder of similar rock on the road from Ellington to Cherry

creek, Chautauqua county, N. Y.. and at Warren, Pa.



Plates 11 and 13 Missing.

PLATES AND EXPLANATIONS.



PLATE I.

AVICULOPECTEN ClEON.
Page 6.

Fig. 1. The left valve of the specimen described. The specimen is not so nearly entire as represented

in the figure.

Upper Helderherg group. Columbus, Ohio.

AVICULOPECTEN IGNOTUS.

Page 33.

Fig. '-'. A left valve, from which the shell has been almost entirely exfoliated.

Upper Helderherg group. Near Victor, Ontario Co., J\T . Y.

AVICULOPECTEN (PtERINOPECTEN?) TERMINALIS.

Page 32.

Pig. 3. A left valve enlarged to two diameters.

Upper Helderherg group. Williamsville, Erie Co., X. F.

Ptehinopecten insons.

Page 59.

Fig. 4. The exfoliated left valve described, enlarged to two diameters:

Upper Helderherg group. Western N. Y.

Lyriopecten Dardanus.
Page 41.

Fig. 5 A view of an imperfect left valve, taken from a gutta-percha impression of the natural mould.

The specimen is more extended on the anterior side than is represented in the figure, and

there is an intermediate set of finer rays, also, nut shown.

Upper Helderherg group. Le Roy, N. Y.

Pterinopecten multiradiatus.
Page 57.

Fig. G. The left valve described.

Fig. 7. A view of the impression left in the matrix.

Upper Helderherg group. Stafford, Ghsnesee Co., N. Y.

AVICULOPECTEN INSIGNIS.

Page 34.

See Plates 3 and SI.

Fig. s. An imperfect left valve, enlarged to two diameters.

Hamilton group. Stafford, Genesee Co., N. Y.

AVICULOPECTEN PECTENIFORMIS.

Page 4.

Fig. '.i. The original specimen described.

Upper Helderherg group. Schoharie, N, 1
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PLATE I—Continued.

AviCULOPECTEX PRIXCEPS.

Page 1.

See Plates 5, 6, 21 and 81.

Fig. 10. A left valve.

Upper Helderberg group. Falls of the Ohio.

Fig. 11. A larger left valve of this species. The Mnge-line should be represented as straight.

Upper Helderberg group. Bearyrass creek, Ky.

PTERINOPECTEX D1GXATUS.

Pa^e 62.

Fig. 12. A left valve, enlarged to two diameters, showing the form and surface characters.

Fig. 14. A specimen retaining both valves, enlarged t.i two diameters, showing their comparative term and

surface ornamentation. The anterior ear of tie' right valve has much stronger rays than

represented.

Fig. 15. An imperfect left valve, natural size.

Marcellus shale. Bloomfield. Ontario Co., N. 1".

Pterinopectex L.ETUS.

Page 63.

Fit;-. 13. The left valve of the specimen described, X 2. The umbo should be represented as tree from

radii, and concentrically wrinkled.

Marcellus shale. Bloomfield. Ontario Co., X. Y.

Pterixopecten EXFOLIATUS.

Page 61.

See Plate 83.

Fig. It;. A medium sized left valve of this species.

Limestone of the Marcellus shale. Avon, N. Y.

Fig. 17. A large left valve, with the test more exfoliated than the preceding. ,

Limestone of the Marcellus shale. Vienna, Ontario Co., N. Y.

AVICULOPECTEN (PtERINOPECTEX '?)
INVALIDl (8.

Page 31.

See Plate 82.

Fig. IS. A left valve, X 2. Fig. 21. plate 82, gives a more entire outline of this species and of the natural

size.

Marcellus shale, f/ierry Valley, JV. Y.



PLATE II.

Lyriopeoten interradiatus.

Page 44.

See Plat.- 82.

! \ 5mal] left \ alve.

Fig, 2. A specimen of lium size,

Pig. '.i The right valve belonging to the left valve, fig, I.

i _ I. The eight valve of fig. •.'.

Hamilton group. Futtonham, Schoharh Co., N. Y.

A\ 1TULOPECTEN BELLI •"=.

Page 35.

See Plate 81.

Pig. 5. A small left valve, X 2.

Pig 6 A similar left valve, X -•

Pig, 9. A specimen preserving both valves, showing their comparative form and relations, X -

Hamilton group. Near Belkma, N. Y.

AviCULOPECTEN ORNATTJS.

Page 37.

See Plate 3.

Pig. 7. A small specimen preserving both valves slightly displaced, ami the right one imperfect;

showing the form and ornamentation, X 2.

Pig 8. A larger specimen similar to the pre ling, I mt with the surface characters partially obliterated

from maceration, X 2.

Hamilton group. Caimndaigua lake, .V. >".

PTBRtNOPBCTBN ITNDO806.

Page 79.

See Plate 82.

Pig. in A small left valve, >li"«iuu the great proportional length of hinge-line in the young shell.

Hamilton group. Canandaigua lake, -Y. Y.

Pig. II. A large left valve, leaving verj distant equal radii.

Hamilton group. Bethany, 2V. )*.

Pig 12. A right valve, showing numerous concentric undulations.

Hamilton group, Cwnamaaiguaiake, N. Y.

Pig. 13. A light valve preserving two strong undulations in the umbonal region, men' subdued concentric

lines lielow, and numerous fine radii.

C'orniferous limestone. Clarenet HuIIdw, N. 1

Pig. 1 1. A right valve preserving a portion of the test on the upper anterior aide and anterior ear.

Hamilton group. Ca/Mndaiffua Inter. X. Y.

Pig. 15. A characteristic right valve.

Pig. 16. A large light valve, showing numerous coucentric undulations.

Hamilton group. Canandaigua lake. If. Y

Pig 17. A small specimen preserving both valves and showing strong undulations.

Hamilton group. Canandaigua lake, X. Y.

Pigs. l>. 19. Two nearlj entire large left valves,

Hamilton group. Gfeneseo, Livingston Co., N. Y.
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PLATE III.

AVICULOPECTEN IDAS.

Page 13.

See Plate 24.

Fig-. 1. A small right valve.

Hamilton group. Fultonham. Schoharie Co., N. Y.

Fig. 2. A larger example of more nearly normal proportions.
Hamilton group. Darven, N. Y.

AVICULOPECTEN SCABRIDDS.

Page 7.

A young individual, apparently, of this species, slightly narrowed by compression.
Hamilton group. Bellona, N. Y.

A left valve with the surface much distorted, but preserving a very perfect outline.

Hamilton group, Caiiandairpia lake. N. Y.

5. The cardinal portion of a right valve.

Hamilton group. Schoharie Co., iV. Y.

A left valve of medium size ; imperfect at the cardinal extremities.

Hamilton group. Delphi Falls, N. Y.

An imperfect right valve preserving the surface characters of the ears, as obtained from the

matrix after the removal of the specimen.
An enlargement from the surface of a specimen preserving the test.

Hamilton group. C-fenesco, Livinyxtoii Co.. N. Y.

An enlargement of the surface of specimen, tig. 7. taken from the middle of the valve.

A large left valve preserving :i very perfect outline, with a portion of the test adhering to ilie lower

anterior portion.

Hamilton group. Bellona, N. Y.

An enlargement of a portion of the test of the preceding specimen.
An enlargement from the surface of a specimen denuded of the test.

Hamilton group. Crooked lake outlet, ZV. Y.

Pig.



PLATE m—Continued.

AVICULOPECTEN INSIGNIS.

Page 34.

See Plates 1 and 81.

13. The interior of a right valve imbedded in shale, showing the ornamentation as it appears on the

interior of the shell.

Hamilton group. Hamburg, Erie Co., IV. Y.

AVICULOPECTEN ORNATUS.
Page 37.

See Plate 2.

Pig. 14. The interior of a left valve imbedded in shale, x 2.

Hamilton group, Caiianilaii/tia lake, N. Y.

AVICULOPECTEN HUCRONATUS.
Page 38.

Pig. 15. The interior of a left valve imbedded in shale.

Hamilton group. Dresden, YatesiCo., N. Y.

AVICULOPECTEN LAUTUS.

Page 14.

See Plate 81.

Fig. 16. The interiorof two attached valves imbedded in shale, showing their comparative form and pro-

porti

Hamilton group. West Bloomfield, N. Y.

Pig. 17. The interior of a left valve presen ed as the preceding. Another figure of this specimen is given
on plate 81, fig. 5, taken from an impression of this mould.

Hamilton group. York Centre, Livingston Co'., N'. Y.

A VICULOFECTEN EXACUTUS.
Page 8.

Fig. 18. The interior of a left valve imbedded in shale.

Hamilton group. Hamburg, Erie Co., N. I'-

ll '. \ Bmall left valve with the anterior ear imperfect.

Hamilton group. Ganandaigua lake, X. Y.

Pig. live. The beak is represented as too acute, and tl acentric lamellae

.are not shown as on the specimen.

Hamilton group. Hamburg, Brit Co., N. )".

Pig. 21. A left valve denuded of the test. The specimen shows the pallial lino and muscular impression,
as described in the text.

Fig. 22. The upper portion of a right valve preserving the test.

II [ton group. Hamburg, Erie Co., X. Y.
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PLATE IV.

Lyriopecten parallelodontus.
Page 40.

Fig. I. The exterii mperfecl right valve, as obtained from an impression of the exterior of the

shell in the matrix. The sinus in the margin of the posterior ear is represented as too deep.

2. The interior mould of the pr ding valve, showing' the ligamental grooves. The specimen also

preserves traces of the pallia] line and muscular impression.

Schoharie grit. Albany Co., N. Y.

Lyriopecten orbiculatus.

Page 4-2.

See Plate 82.

Pig. 3. The interior of a small left valve imbedded in shale, showing a very perfect outline.

Hamilton group. Geneseo, Livingston Co., N. Y.

Pig. 4. The exterior of an exfoliated left valve. This specimen is the original of fig, 1. p. 202, Geolog.

Etept. Fourth Dist. N. Y.

Encrinal limestone of the Hamilton group. Shore of Lake Erie, N. Y.

Fig. 5. A left valve preserving a portion of the cardinal area. The ligamental area in the specimen shi m B

several longitudinal grooves much stronger than represented; the figure is also too narrow

and the anterior ear too obtuse.

Hamilton group. Baileytown. X. Y.

Pig. 6. A large left valve, showing the obliquity of the body consequent to age. and the comparatively
short hinge-line, although the latter is represented as too short in the figure.

Hamilton group. Moscow, N. Y.

Pig. 7. A portion of the ligamental area of the right valve of specimen X 3. showing the longitudinal

grooves, with a slight bending outward under the beak.

Hamilton group. York Centre, Livingston Co., X. Y.

Pig. 8. A large left valve preserving some portions of the test, and otherwise quite imperfect from mace-

ration and exfoliation.

Hamilton group. Cdnandaigua lake, X. Y.

Lyriopecten macrodontus.
Page 46.

See Plate 8.

Fig. '.I. A huge imperfect mould of the interior, showing tin arse gi ves of the ligamental area.

The muscular impression is preserved in the specimen, but is not represented in the figure.

Hamilton group. Worcester, Otsego Co., N Y.

Lyriopecten anomi^eformis.

Page 53.

See Plates 10 and 82.

Pig. 10. An imperfect right valve, showing a portion of the hinge area and the deep byssal sinus. The

raj s. as represented, are too strong ; they should be fine, undulating and unequal in si/e.

Chemung group. Chemung river, Upper Narrows, N. Y.

Lyriopecten tricostatos.

Page 4S.

See Plates 7 and 10.

Pig. 11. An imperfect left valve. Bj a fault in the lithography, the secondary and tertiary rays are

represented t learlj alike, instead of alternating in si/e and strength.

Hamilton group. Near Summit. Schoharie Co., N. Y.
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PLATE V.

Ptku in< (pecten Vertumn US.

Page 71.

See Plate 83.

Pigs. 1-6. Left valves of various sizes, showing --^li^rb
t variations in outline, and considerable variation in

the number and strength of the rays.

Pig. 7. A small right valve. The byssal sinus is not represented sufficiently deep

Pig. 8. A specimen presen ing both \ alves, showing their comparative form and surface ornamentation.

Hamilton group. Schoharit Co., X. Y.

AVICUT.OPECTEN FASCICULATUS.

Page 11.

See Plate 81.

Pigs. 0. 10. Two small left valves.

Hamilton group. PMonham, Schoharit Co . X. T.

Pig. 11. A. left valve. Another figure of this specimen is given on plate 81, fig. 3, showing the concentric

stria.

Hamilton group. Coxtleton, Ontario Co., N. Y

Pig. 12. A lefl valve which is much produced posteriorly. The specimen is imperfect at the beak, and is

restored in the figure.

Hamilton group. FuXtonham, Schoharie Co., -V. Y.

Pijy. 13 An imperfect left valve, showing strong f'a-ricles of radiating stria-.

Pigs. 14. 15. '1'wo large lefl valves, with simple thread-like stria' ornamenting the surface.

Pig. 16. A small right valve of this species
Hamilton group. Schoharit Co., X. Y.

Pig. 17. A left valve presenting great irregularities in the radii, due to accident and intermittent growth.
Hamilton group, Cazenovia, .V. v.

AVICULOPECTEN PRINCEPS.

Page 1.

See Plates 1, 6. 24 and SI.

Fig. 18. A small left v ah e preserving a portion of the test.

Hamilton group. Canandaigua lake, X. Y

Big. L9. A portion of the test enlarged, showing the surface ornamentation.

Pig. °.:i. An imperfect left valve.

Hamilton group. Western X. Y.

Fig. 24. An entire and characteristic right valve

Hamilton group. Cazenovia, N. 1

AVICULOPECTEN FORMIO.

Page 9.

20 \u imperfect left valve of the species. The margins of both ears are represented as too concave
m the ligure.

Hamilton group. Fultonhain, Schoharie Co., N. Y.

Fig. 21. A. smaller speci n retaining both valves.

Hamilton group. Madison Co., X. Y.

AVICULOPECTEN PhORCUS.
Page 10.

Fig. 2'J. A left valve preservings nearlj entire outline.

Hamilton group. Schoharie Co., X. Y.
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PLATE VI.

AviCULOPECTEN PRINCEP8.

Page 1.

See Plates 1, 5, 24 and 81.

Fig. 1. A large left valve, much extended posteriorly.

Hamilton group. Seneca lake, N. Y.

Fig. 2. The impression of the exterior of a large right valve, showing the ligaments] area. The spot near

the middle of the valve has been caused by the attachment of :i Orania to the exterior of the

shell. Hamilton group. Hamilton, N. Y.

Kg. 3. An impression of the interior of a right valve. The striated ligamental area is shown in the

specimen, but ooi represented in the figure.

Hamilton group. Hamilton, Madison Co., N. Y.

An imperfect left \ ah e.

The right valve attached to the preceding, showing the comparative size and ornamentation.

A small oblique left valve. The hinge-line should be represented as straight, and with a strong

ligamental area.

A specimen preserving both valves.

Hamilton group. Borodino, N. Y.

A left valve showing the ordinary characters of the species. The ligamental area is preserved
in tin- specimen, but not here represented, and the hinge-line is too short in the figure. This

valve is associated with, and probably belonged to the right valve shown in figure 3.

Hamilton group. Hamilton. N. Y.

0. An imperfect left valve.

Hamilton group. SSeaneateles lake, N. Y.

Kg.
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PLATE VII.

AVICULOPECTEN DUPLIOATUS.
Page 17.

See Plate 81.

Fig
1

. 1. An imperfect right valve.

Chemung group. HobbieviUe, N. Y.

Fig. L». A. left valve, which, shows the prevailing character of the species in having the anterior side longer
and more extended than the posterior. The original of the species.

Chemung group. /",<"' . .\ )\

Fig. 3. A somewhat larger left valve.

Chemung group. RockviUe, AllegJumy Co., ST. 7.

Fig. 4. The surface of a specimen enlarged to three diameters.

Chemung group. Rockoille, X. Y.

Fig. 5. A left \ alve. The outline of the figure is somewhat too high and too short, and bears an unnatural

resemblance to the succeeding species.

Chemung group. Rockoille, .V. Y.

Fig. 6. Aright valve. The figure represents the body too short, the stria too sharp and the beak ton

obtuse.

Chemung group. East Randolph, A". 1".

Fig. 7. A small left valve.

Chemung group. Rockoille, N. Y.

AVICULOPECTEN RUG-ffiSTRIATUS.

l*age 15.

See Plate 81.

Fig. 8. A small left valve nearly entire, showing the usual form of the species.

Chemung group. Philipsburg, ZV. Y.

Fig. 9. A larger left valve of similar character to the preceding.

Fig. ID. An enlargement of the surface, showing the character of tl rnamentation.

Fig. 11. A nearly entire right valve.

Chemung group. RockviUe, N. Y.

AVICULOPECTEN CAXCELLATUS.
Page is.

Fig. 1 J. A right valve, showing the usual form and proportions.

Chemung group. Philipsburg. X. Y.

Fig. 14. A right valve preserving the ears and surface markings in a very perfect condition.

Chemung group. Conewango, Cattaraugus Co., TV. Y.

Fig. 15. An enlargement of the preceding specimen to two diameters.

Fig. 10. The interior impression of a right valve, with radii partiallj preserved.

Chemung group. Westfield, X. 1".

Fig. 17. An enlargement of a small right valve to two diameters.

Chemung group. Conewango, N. Y.

Fig's. IS. 19. A right valve, natural size and enlarged. The specimen is somewhat distorted from pressure,

and does aot represent the normal form of the shell.

Chemung group. Ro . X 1".

AVICULOPECTEN Ity*.

Page 20.

Fig. 13. The right valve described.

Chemung group. . .V. 1".

AVICULOPECTEN SQUAMA.
Page 27.

Fig. 20. A right valve enlarged to two diameters, showing the form, •ais and surface mai-kin
\

Chemung group. Philipsburg, X. Y.
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A \H I LOPE( l I.N DOL 1BRIFORMIS.
Page 36.

Fig. 21. A right valve enlarged to two diameters. The earn should Bbow, in tin- figure, raya similar t..

those "n the bods of the valve. This figure is from the original specimen of the Bpecies.

mp. Philipsburg, N. Y.

A\ 101 LOPEQTEN CONVEX1 8.

Page 38.

pw» 22. A left valv ilarged to two diameters. The anterior ear should show a slight sinus in the

margin for the byssus.

Fig. I':!. A profile of the preceding! showing the convexity oi the valve. (Original < f tiir. 6, p. 284, <

leolog.

Rept. Fourth Dist N. I.,

Chemung group. Rockville, N. 1*.

A VICULOPECTKX SIGH \ I I-.

Pap- 29.

Fig. 24. A. left valve enlarged to two diametei's, showing the form and surface markings. (Original of

fig. 5, p. 264, Geolog. Rept. Fourth Dist. N. V. i

Chei e group. Bockville, N. 1".

LyRIOPECTEX POLYDORl S.

Page 50.

25. The left valve described. Tin- byssal sinus should l»- deeper than represented.
i

I ing group. Cassadaga, N. Y.

Lyriopecten tricostatus.
I'-.t^r 18.

See Plates 4 and LO.

\'\is. 26. An enlargement to two diameters of a portion of the snrfa f a s] imen of tlii> species.

Chemung group Near Elmira, N. 1'.

A\ ICUIiOPECTEN r i: \ I 18.

i"a;;e 39.

See Plate 81.

Fig. 27. A left valve, showing the form and surface markings. The specimen also shows the muscular

impression and pallial line.

( !hemung group. /.' A '. 1".

I _ js \ larger specimen of the same. Another tigure is given on plate 81, showing more clearrj

the characters of the species.

Chemung group. Near Salamanca, .V. Y.

Avici lopecten celsi s.

Paee 23

29, : ;< A right valve, natural size and enlarged.

Chemung group. Salattianra, .Y. Y.

A\li'l LOPECTEN ELUPTICUS.
Page 25.

31. A nearly entire left valve nt'tliis species.

Chemung group. MeadvMe, Pa.

A\ ICUI.Ol'ECI i;\ PATULU8.
Page J4

Fig. 32. A small right valve as obtained from the impression in the matrix. The ears are partiallj

restored in the figure.

Chemung group. Salamanca, .V. 1'.

Fig. ;i;!. A large left valve, showing the characters of the shell as obtained from an impression in a fine

conglomerate. The hinge-line should be represented as straight.

Chemung group. Near Salamanca, -Y. ST.
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PLATE VIII.

Pterinopectev SUBORBICULAIMS.

Page 80.

See Plates 24 and 82.

Pig. I. A nearlj entire 1 •
•
t't valve. The rays are strongly crenulated in the specimen and '\<> not bifurcate

as represiMiti-d. but increase in number l>\ interstitial addition.

Chemung group. New Albion, Cattaraugus Co., N. Y.

Fig, ';. A view of another individual. (The original of iig. 1, p. 264, Geol. Rept. Fourth Dist. N. V.)

Chemung'group. HobbievWe, N. Y.

Pterinopecten crenicostatus.

Page 78.

See Plate 82. .

Pig. :!. An imperfect left valve showing the crenulate rays.

Chemung group. Conewango, X. Y.

4. A large left valve This specimen is re-drawn on plate 82, tig. 14, and represents more fully the

form .-11111 surface ornamentation.

Chemung group. Angelica, N. Y.

Pterinopecten Neptuni S.

Page 79.

Pig. ">. A small left val\e, iuipi i

-

1 " • t i >!! the post-cardinal margin.

Chemung- group. Philipsbiu-y, N. Y.

Pig. i'<. A large imperfect left valve.

Chemung group. Philipsburg, N. Y.

Fig. 7. An imperfect right valve. The specimen is obscure and is erroneously represented as a left

vah e.

Chemung group. Angelica, N. Y.

Ltriopecten magnificus.

Page 51.

Pig. 8. A large left valve obtai 1 from an impression of the matrix. 'The ligamental area should be

represented as longitudinally striate near the beak.

Chemung group. Montrose, Pa.

Ltriopecten macrodontus.
Page 4G.

See Plate 4.

Pig. 9. A left valve, incorrectly represented as nearly circular, although in the specimen it corresponds
in form with fig. 10. The ligamental area is also shown in the specimen.

Hamilton group. Hamilton, .V, V.

Pig. 10. A large left valve. The anterior margin is restored in the figure.

Hamilton group. Hamilton, X Y
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PLATE IX—Continued.

( IRENIPECTEN AMPLU8.
Page -

1 .

Fig. 9. A left valve showing the cartilage pits along the hinge. The posterior ear as represented is

long, giving the figure the aspect of the light valve.

Fig. 13. A large left valve. The figure should be extended fully 3 nun. on the posterior side to correspond

with the specin

Fig. 18. An imperfect specimen, somewhat distorted from pressure, and referred to this Bpecies with some

doubt.

Chemung group, RockvUle, iV. F.

LyRIOFECTEN FASC1ATUS.

Page 55.

Fig. 10. An imperfect left valve.

Fig. 11. An i-nlargemeut of a portion of the surface showing the fasciculate radii and concentric striae.

Chemung group. Leon, Cattaraugus Co., N. Y.

Crenipectex Leon.
Page 88.

Plate 83.

Fig 12. A left valve of this species. Another figure of this specimen is given on plate 83 showing re

correctlj the characters of the binge and the form of the \al\e.

Chemung group. /.(>•». Cattaraugus Co., N. V.

( 'REXIPECTEN IMPOLITl's.

Paee B3.

See Plan- 83.

Fig. 14. A large left valve showing the form and proportions of this species. The specimen preserves
traces of distant radiating lines which are not represented in the figure.

< 'Ip 'i iup. Okiiii. N. Y.

Crexipecten obsoletus.

Page st.

L9, 21. Left and right valves. Fig. '21 is from the original specimen of the species.

Chemung group. Philipsburg, N. Y.

Orexipecten glaber.
Page 85.

Fig. 20. A view of the original specimen of fig. 10, p. 264, Geolog. Kept. Fourth Dist. X. V. is4:i.

Fig. l'J. A larger specimen referred with soi loubt to this specimen.

Chemung group. Alleghany Co., IV". Y.

Crexipecten microptertjs.

Page 86.

Ki^r. 'Si. A right valve showing the form and surface characters.

Chemung group. PMlipsburg, ZV. Y.

Crenipecten liratus.

Page 87.

See Plate 83.

Fig. 24. A left valve. Another figure of this specimen is given on plate 83, toshow the size of the ears as

preserved in the specimen.

Chemung group. Bast Randolph, N. Y.





PLATE XII.

Glyptodesma ekectum.
Page 153.

See Plates 11, IS, 25, 86 and 87.

Fig. I. A left valve.

Hamilton group. Cazenovia, X. Y.

Pig. _. A view of right valve showing pallia! and muscular impressions.

Hamilton group. Cazenovia, X. Y.

Fig. :>. A left valve preserving strong, concentric, lamellose surface markings.

Hamilton group. Madison Co., X. Y.

Pig. 5. A small right valve preserving the lateral teeth.

Hamilton group. SchoJiarie Co., X. Y.

Pig. 6. A verj convex left valve. The radiating lines an' represented too strongly in tin- figure.

Hamilton group. Hamilton, Madison Co., X. Y.

Fig. 7. The right side of a cast showing a very distinct muscular scar and pallia! line. The apparent

double impression of the muscular scar is probably due to an irregular growth of this pari

during- its ad\ ancement.

Pig. 8. A. very large and erect left valve, with the cardinal angles much extended. It is of the form of

Avicnla eruriformU, Conrad.

Pig. 9. A very large left valve with the test partially exfoliated.

Hamilton group. Jefferson. Schoharie Co., N. Y.

Glyptodesma erectum, var. obliquum. .

Page 155.

See Plate 13.

[•"eg. t. A small left valve nearly complete in form and outline.

Hamilton group. Canandaigua lake, N. Y.
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PLATE X.

1-1 RIOPECTEN PRIAMUS.

Page ->i

See Plate 82.

Pig. I. A left valve, showing the form and surface characters. The figure should also show numerous fine

raj s "ii the posterior ear.

Fig. -. A similar lefl valve, showing considerable variation in the surface characters, and strong liga

mental area with a central cartilage-pit.

Chemung group. Franklin, Delaware Co., X. Y.

AviCULOPECTEN STR1 vri 8.

Page 32

Kg. 3. A lefl valve; tl iginal of fig. 7. p. 264, Geolog. Rept. Fourth Dist. N. V. 1843.

Pig. i. An enlargement of the same, showing more distinctly the characters as described.

Chemung gronp. Painted Post, Steuben Co., N. V

IjYRK >1'K(
'

I'EX AN( > M I KF< >RMIS.

Page 53

See Plates 4 and 82.

Pig. .">. A left valve. This specimen i- more correctly represented on plate s-j. iig. 2.

Chemung group. Chemung creek, N. )'.

liVRIOl-ECTEX XRICOST \ lis.

Page 18.

See Plates 4 and 7.

Fig. 6. An imperfect left valve preserving a portion of the striated ligamental area and the cartilage pit.

Chemung group. Chemung Co., N. ).

Fig. 7. A small left valve with the posterior side undeveloped from accident or natural deformity.

Chemung group. Near Elmira, -A'. 1".

Fig. S. A large left valve, showing the byssal notch on the anterior side and tli iparative size of the

anterior and posterior ears. The posterior ear in the specimen, shows several obscure rays
and the ligamental area is strongly striated.

Chemung gi p. Near Elmira, N. 1".

Pig. '.'. A fragment of a large left valve preserving a more extended posterior ear than usual. The
anterior ear is too much extended in the figure and should be represented as in fig. 8.

Pig. to. A left valve with a portion broken away, showing what appears to be the right valve beneath.

The stronger radii should be continuous over the interval occupied 1>_\ the other valve, and
the finer lines on thai valve should i f the same character as on the left \ alve.

Chemung group. Broonu Co., N. P.

II. 12. Two small lefl valves representing the form and ornamentation of the shell at this period of

irrou th.

i % '
i I).. Chemung Co., N. T.



SHIII&S'iErEfflB ©SMBOTIP.

Palaeontology NYVolV.
I l'KC'l'IN'lll.l-. I

Plate X







PLATE XI.

( il VnmiKSMA ERECTUM.
Page 153.

See Plates 12, 13,25, 86 and 87.

I. 2. Two opposite valves of the same Individual. Pig. 2 shows the muscular scar and also gives

the comparative elevation of the beaks of the two valves. The I •
• ft valve of the specimen

also shows the pallial line and muscular impression, which are not represented in the

figure.

fig. :i. A more entire left valve, having tl ars lmt little extend«d.

Fig. t. A right valve having the cardinal angles much produced.
Hamilton group. Fultonliam, Se?toliarie Co., X. Y.

Fig. .". A smaller right valve, showing of the oblique lateral teeth.

Hamilton group. Cazenovia, N. Y.

Fig. 6. A right valve, showing a proportionally greater breadth. and moderately extended cardinal

expansions.

Fig. 7. A porti fa large left valve with vei"j large cardinal alations.

Hamilton group. Madison Co., X. Y.

Pig. 8. \ left valve. Another figure of this specimen is given on plate 86, Hy. 6.

Hamilton gi p. Caaenoma, N. Y

Fig. '.i, A large left valve with short broad cardinal angles and unusual height. The impression of the

ligamental area is longitudinallj striate. I.

Fig. 10. A left valve with the cardinal angles narrow and unusually extended. This form is the Arinila

crueiformis, Cohbad. Ann. Rep. p. 54, 1841. The specimen preserves the pallial line and

muscular impression, which are net shewn in the figure.
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PLATE XIV.

Pterinea flabella.
l'age 93.

See Plates 15 and 83.

Fit:'. i. A left valve of a small sj imen of more than usual obliquity.

Hamilton gi-oup. Eastern N. Y.

Pig. 2. The left valve of another specimen, given to show the appearance produced by having a portion

of the margin and wing removed.

Hamilton group. Eastern N. Y.

Kg. 3. A left valve of a well preserved specimen of medium size, showing the general form and char-

acters. Hamilton group. Eastern X. Y.

Fig. 4. A left \ :l1\ < somewhat narrower than the preceding.
Hamilton group. Pratt's Falls. Onondaga Co., Hf. Y.

Big. :>. A left valve having a broad bodj and extended wing.
Hamilton group. Tally, X. Y.

Kg. 6. A large imperfect specimen with an unusually 4arge wing.
Hamilton group Madison Co., X. Y.

Fig. 7. An imperfect left valve of narrow, erect form, sh iwing the striated ligamentaJ area.

Hamilton group. Skaneateles lake, X. Y.

Pig. 8. The left side of a specimen from which the shell has been removed leaving only the marks of the

stronger radii in the cast, a common condition of the spscimens from the hard calcareous layers.
Hamilton group. Delphi, X. Y.

Pigs. 9 13. \ series of right vah es : figs. 10, 11 and I- being the reverse of tigs. J. s and 5, respectively.

Pig. 14. A profile view of the specimen figs. 8 and LI, showing the comparative depth of the valves.

Pig 15. The internal mould of a right valve, showing the anterior and posterior muscular impressions,
the pallia! line with the cardinal and lateral teeth.

Hamilton gi p. Pratt's fulls, Oimuiliiga Co.. X. Y.

Fig. lti. The interior from a gutta-percha mould, showing the term of the teeth and the muscular scars.

Figs. 17. Is. The vertical and cardinal views of a natural internal mould of a fragment of a left valve

showing the characters of the interior.

Hamilton group. Otsego Co., X. Y.

19. The interior. as obtained fr a gutta-percha impression.

Pig. 20. The internal mould of a small left valve preserving the hinge characters and muscular scars.

Hamilton group. Otsego Co., N. Y.

Pig. 21. Tie- ii r surface of the cardinal portion of a left valve showing the ligamentaJ area.

Hamilton group, Pratt's Falls, Onondaga Co., X. Y.
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PLATE XV.

Pterinea flabella.
Page

See Plates I I and 83.

Fig. I . An imperfect lefl valve.

Upper Helderberg limestone. Stafford, ffenesa Co., .V. 1'.

Fig. I The internal mould of a Bmall lefl valve, showing the hinge characters and the muscular

impressions.

Hamilton group. Otsego Co., N. Y.

Fig. .">. The interior as obtained from an impression in gutta-percha.

I

ig 6. a lefl valve, having the wing unusually large and extremelj extended.

< Ihemung group. Mans/hid, Pa.

8. An enlargement of surface where the intermediate radii are nearly equal.

Pig. 9. An enlargement of surface showing the alternating small radii, and strung, concentric lam-

ellose stria.

Hamilton group. Xkaneateles lake, N. Y.

Fig. 10. An enlargement of a specimen preserved in calcareous shales, showing strong lamellae and very

unequal radii.

Hamilton group. Hamburg. Erie Co., N. Y.

The weathering of specimens like the one represented in Fig. 10 often obliterates the finer

surface ornamentation, and leaves the larger rays with transverse ridges marking the place

of the stronger lamella-, giving them a nodose character. A specimen in this condition was

described by Mr. Conrad as Avicula tuiereulata, with distant tuberculated ribs and interme-

diate stria'. Ann. Kept. Geolog. Surv. N. Y., p. 117, 1838. This name should have

been cited in the synonomj of Avicula flabella, page 93 of this volume.

Pterinea pinguis.

Page 92.

See Plate 83.

IV-. l'. :'.. < lasts of two imperfect left valves. The specimen fig. 2 is re-drawn on plate 83, fig. 13, to shew

the form of the beak and proportions of the valve.

Upper Helderberg group. Near Columbus, Ohio.

Pterinea dispanda.

Page 97.

Fiir. 7. The left valve described, showing the form and surface characters.

Chemung group. Mansfield, Pa.

Leiopteria Kafinesquii.

Page 161.

Si-,- Plates 20 and 88.

]•],, ]] A'left valve, slighth imperfect at tl xtremitj of the wing. The auricle is somewhat too much

extended in the figure.

Upper Helderberg limestone, Delaware, Ohio.

(il,\ PTODESM \ OCCIDENTALE.
Page i"'T.

See Plate 86.

Kit;. 12. Aii imperfect left valve. This specimen is better represented on plate 86, fig. St.

Upper Helderberg limestone. FullsoftJu Ohio.
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PLATE XVI.

Pterinea consimilis.

Page luu.

See Plate 84.

Fig. 1. A small right valve, showing- the strong- radii on the wing ami their absence over the body.

Fig. 2. A larger right valve, imperfect at the posterior margin.

1'i. 8. An imperfect left valve, showing a very broad striated ligamental area.

Chemung group. Near Elmira. N. Y.

Fig. 9. A similar left valve of somewhat shorter form.

Chemung group. Near Elmira, N. Y.

Pig." 11. A left valve, showing some irregularity in the concentric markings of the shell along the ven-

tral margin : probablj due to a natural irregularity in the growth of the shell.

Chemung group. Near Elmira. JV. Y.

Pterinea Chemungensis.
Page 98.

See Plate 84.

Pig. 3. .A right valve, showing the term and surface ornamentation.

Chemung- group. Chemung river. Vppi r yarrows, N. Y.

Figs. 7, 10. Two left valves of very erect form.

Chemung group. Chemung Narrows, N. Y.

Fig. 12. A left valve, more oblique than the preceding.

Chemung group. Chemung river, Upper Narrows, N. Y.

Pterinea prora.

Page 102.

4. An imperfect right valve. The specimen shows the pallia! line and muscular scar.

Chemung group. Near Elmira, N. Y.

Pig. L3. The right side Of a specimen preserving a part of the right valve lying in the impression of

ili.- left one.

Chemung group. Near Elmira, N. Y.

Pig. II. An impression of a right valve, retaining a portion of the left valve around the pallial margins.

Pterinea rigida.

Page 101.

Pigs.fi>, 6. Two left valves, showing- the characteristic form and ornamental] f lie- sj ies.

Chemung group. Chemung Co., N. P.'
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PLATE XVII.

ACTINOPTKRIA MUEICATA.
I'aji' 108.

Fig. I. A small left valve showing the extent of the wing, X 2. The surface of the wing should show

several fine radii.

Fig-. 2. A larger left valve, X 2. The extremity of the wing is not sufficiently extended in the figure, and

the surface has fine radii which are qo1 represented.

Fig. 3. A left valve preser: Lng the mucronate extensions of the radii along- the ventral margin, X 2.

Marcellus shale. Littleville, Livingston Co., iV. Y.

Actinopteria Doris.

Page 109.

Fig. t. A left \ alve of this species, enlarged to two diameters.

Mai llus shale. East Bloomfidd, N. Y.

Leiopteiua L.EVIS.

Page 158.

See Plate 20.

Figs. 5, (!. Two right valves, X 2. Fig-, 6 is incorrectlj restored mi the ventral margin ami the win.

Figs. 7-11. Left valves showing the prevailing characters of the species, X 2.

Marcellus shale. Livingston and Brie counties, X. Y.

Leptodesma Marcellexse.
Page 175

Fig- 12. The left valve described, X 2.

Marcellus shale. East Bloomfidd, N. Y

Pterin* >pectex Hermes.
Page 64

Fig. 13- A small left valve. The extremity of the oar is represented too acute and the pallial margin is

reflexed in the specimen.
Hamilton group. I'miii mhiii/ua lake, N. Y.

Fig. 14. A larger left valve.

Hamilton group. Ontario Co , N. Y

Fig. 15. The interior of a left valve.

Hamilton group. ( ake, .V. )".



PL \ I 1. XVII i ontinaed

I'l GRINOPEOTEN 8PONDTL1 8.

Page 65.

riir. L6. The interior of a left valve showing the spinous proce the rays projecting from the pallia]

in. enlarged to two diameters.

Hamilton group. Canandaigua lake, X. Y.

Pterinopecten conspectus.

Page 66

IT. Fhe exterior of an imperfect righl valve as obtained from s gutta-percha cast of the natural mould.
Hamilton group. Skaneateles lake, X. Y.

Kg, 18. An exfoliated left valve.

Hamilton group. Skaneateles lake, N. Y
Pig. l'ii. A specimen preserving the fine intermediate rays of the test.

Hamilton group. Darien, Ghneset Co.. N. T.

Fig. 21. A left valve with the test removed. The ear is represented as inn oblinne in t'ne figure.
Hamilton group. Skaneateles lake, 2V*. Y.

Pterinopecten intermedin.
Page 6S.

See Plate 83. •

Pig. L9. A left valve enlarged to two diameters.

Hamilton group. Cayuga lake, JY. Y.

Pterinopecten filitextus.

Page G7.

See Plate 82.

22. A right valve preserving the test and showing the form of this valve.

Hamilton group. From a boulder, Pine Valla/. Chemung Co., X. Y.

Actinopteria SUBDECUSSATA.
Page 110.

See Plate 19.

Pig. 23. \ small left valve.

Pig. 25. A somewhat larger example.

Pig. 26. An individual of limn size showing the form and surface markings.
Pig. ^'7. A left valve, a large portii f which is broken away, show ing the interim- of the righl valve.

Pig. 29. A large left valve.

Fig. 30. \ right valve showing a greater extent of the winy than in the opposite valve.

Kg. 31. A
-i imenof medium size, showing the interior of the left valve occupied byaportion of the

right, and representing the difference in the strength of the Burface markings on the two
vah es.

Hamilton group. All from Canandaigua lake, except fig. 29 which U from BeUona,
Yuhs Co., X. Y

\i I INDI'TEIUA DECUSS VTA.

Page in

See Plates IS, 20 and 84.

Pig. 24. A small left valve.

Hamilton group. Dresden, Totes Co., N. Y.

Fig. 28 \ large lefl valve with the test removed, showing the usual form of the shell.

Hamilton group. Canandaigua lake, X V
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PLATE XVIII.

ACTINOPTERIA DECUSSATA.
ill

See Plates 17. 20 and 84.

Fig, i . '. n ing the lamellse of the test.

Encrinal li stone of the Hamilton group. Eighteen Milt crt k, N. Y.

Pig. •_'. The right valve of a specimen preserving both valves. The left valve is n

Hamilton group. York, Livingston Co., N. Y.

Pig. 3. \ right valve. The specimen preserves several rays on the wing which are not i I ii;

the figure.

Hamilton group. Qeneseo, /.• b., .V. Y.

I. A -mall righl valve showing the radii on the wing.
Hamilton group. Ontario Co., N. Y.

Fig. 5. A small left \ alve.

Hamilton group. Canandaigua lake, N. Y.

Pig. i;. The lefl valve of the specimen, fig. i.

Pig. 7. A left \ alve preserving a portion of the test on the anterior end.

Hamilton group. Livingston Co., N. Y.

Fig. s. A cast of a left valve.

Encrinal limestone of the Hamilton group. Eighteen Mill creek, X. Y.

Fig. 9. The left valve of the specimen fig. -

Fig. 10. \ left valve showing very fine surface radii.

Hamilton group. York, Livingston Co., X. 1'.

II. A similar specimen of more elongate form.

Hamilton group. Bellona, Yates Co., JV. 1".

Fig. 12. A large left valve preserving the greater portion of the test.

Encrinal limestone of the Hamilton group. Eighteen Mil' creek, Erii Co., iV. Y.

Fig. 13. A lefl valve enlarged to two diameters showing the characters of surface in a well-preserved

specimen.

Fig. i i. A farther enlargement of the surface, to show the elevated lamella- ami the mode of increase of the

radii.

Fig. 15. Cardinal view of a Bpecimen preserving both valves partly opened.
Hamilton group. York, Livingston '". .V. V.
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PLATE XX.

LEIOPTERIA ( ONRADI.
Pag

See Plate 88.

Pig, I . A large lefl \ alve.

Hamilton gi p. Canandaigua lake, .V. I".

_. A -| mien nt' i liiiMi size showing strong coi ntric undulations.

Hamilton group. Bellona, Yates Co., A. 1".

i i left valve. Another figure of thi specimen i fiven on plate n->.

Leiopteria Bigsbyi.
I'm;;.' i

See Plate 88.

I
i

.'!. II. Two lefl valves showing Hi.- form of tin' shell and the fine concentric sb

L3, I 1. Two righl \ alves.

Pig. 15. A large lefl vah e.

Hamilton group. Scho?iar'u Co., N. Y.

Leiopteria L.T'.N 18.

Page 158

See Plate 17.

Pig. .">. A lefl valve enlarged to two diameters.

Hamilton group. Ontario Co., N. Y.

LEK IPTERIA RAFINESQUII.
Page 161.

See Plates 15 and 88.

Fig, 6. A small left valve.

Hamilton group. Skaneateles lake, N. F,

Pig. 7. A larger example showing regular concentric undulations of the surface.

Hamilton group. Bellona, Yates Co., N. Y.

Leiopteria Mitchelli.
Page 166.

See Plate * s
.

Fig. 8. A. left valve of this species.

Hamilton gi'oup. From a boulder in th town of Catlierine, Schuyler Co., A'. 1".

Leiopteria Greeni.
Page 160

See Plate 88.

Fig 9. A large individual retaining both valves partly ope I, showing tin' left valve and the cardinal

\ iru hi' the righl \ alve.

Hamilton group. Bellona, Yates Co., A'. 1'.

Fig. 1l'. An imperfect lefl valve preserving .-i portion of tin' test and showing tin- regular concentric

lamella;.

Hamilton group. Prom m of Catherine, ScJiuyler Co., A'. 1".

Leiopteria Oweni.
Page IT"

i in. Tin' specimen described, showing tin' right valve ami tin' umbo of the left.

Hamilton group. Canandaigua lake, .V. 1".

Leiopteria I >ekai r.

Page ii;i.

See Plates 19 ami 88.

16 is. Three lefl valves differing somewhat in form and obliquity.
I laiiiiltuii gi-oup. Otsego Co., N. )

Actinopteria deci SS VIA.

Page III

See Plates 17. is ami 84.

Fig. 19. A righl valve. The sj imen shows the pallial liar ami muscular impi sion which features are

nol represented in tin- figure.

Hamilton group. Madisi i Co., A. 1'.
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PLATE XXI.

Leptodesma Rogersi.

Page 176.

Fig. 1. A small block showing two right valves of this species, X 2.

Fig. 2. A large right valve preserving the mucronate extension of the wing. X 2.

Figs. :'• 3. A series of left valves varying in size ami general proportion. Fig. 7 also shows a right valve.

Fig. 9. A right valve of somewhat higher form than usual.

Hamilton group. Norwich, Chenango Co., X. T.

Leptode>ma rpesigerum.

Page 177.

See Plate S9.

Figs. 10-13. Four left valves showing slight variations of form and length of spine.

Chemung group. Painted Past. Hfeubcn Co.. X. 1".

Leptodesma longispintjm.

Page 179.

See Plate S9.

Fig. 14. A left valve. This specimen is the original of fig. 3, p. 202, Geol. Rept. Fourth Dist. X. V.

Figs. 17-19. Three right valves.

Chemung group. Painted Post, X. Y.

LEFrODESllA KOBUSTUM.
Page 1-1.

:See Plate SO.

Figs. 15, 16. Two left valves showing the form and convexity of the shell. The striae on the post-umbonal slope

should extend farther along this slope than represented, before recurving into the wing.

Fig. 20. A rightvalve.

Chemung group. Painted Post, N. T.
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LEFT! PDESMA POTENS.

Page 188

See Plates '-••-' and 89.

21: A right valve referred to this species.

Chemung group. Conewaugo, Cattaraugus Co., X. Y.

i 30. A left valve showing the form and proportions of the shell.

Chemung group. Portville, Cattaraugus Co., X. Y.

Leptodesma PROTEXTUM.
Page i- 1

Figs. 22, 23. A left and a right valve in the same association.

Chemung group. Chemung fiver. Ujiper Narrows, X. Y.

L/EPTODESMA SOCIALE.

Page 187.

Figs. J4, 25. Two left valves showing the form of the shell and surface ornamentation, x 2, from Eg. 27.

Chemung group. Conewango, Cattaraugus Co., X. Y.

Fig. 26. An enlarged view of a right valve from the same Hock.

Fig. 27. A frag nl of stone with several valves of this species, natural sizo.

I'ii:-. 28. An impression of a left valve, retaining a pari of tin- right valve in place.

Chemung group. Conewango, Cattaraugus Co., X. Y.

!•':-. :;:!. A Frag a I of rock with a right and a lefI valve showing their comparative form.

Chemung group. Broom* Co., X. Y.

Fig. 34. A right valve nl' larger suse and broader form, associated with tig. 33. The extremity of the wing
should be produced farther than is represented. This and the preceding figure are referred

to this species with some doubt.

Leptodesma Morton!.
Page I

1 '"

See Plate 89.

Pigs. 29, 31. Two left \ .• i K • > varying somewhat in size .-11111 proportions.

Pig. :!'.'. A right valve. This specimen is redrawn on plate 89, Sg. 10.

Chemung group. Portville, Cattaraugus Co., X. Y.

Leptodesma Lichas.

Page 282

See Plate 91.

Pigs. 35 37. Three left valves.

Pig 38. A large left valve of this species. The cardinal extremities should be produced in the figure to

correspond with fig. 87.

Pig. 39. A small right valve.

Chemung group. rg, Alleghany Co., X. Y.

Leptodesma LEPIDUM.

Page 195

See Plate 89.

Fig. 10, A left valve, as soon lying in the rock, ami with a parr of the right valve in place. The concavity
of 1 ho margin of the wing i- repi-esented a- 1 leep.

Chemung group. Philipsbtirg, X. Y.
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PLATE XXII.

Leptodesma ? sp. iudet.

Fig. 1. An obscure tight valve of an indeterminate character.

Chemung- group. Ithaca. X. T.

Leptodesma complanati m.

Page "7.

Fig. 2. The left valve described. The striae should turn backward along the him;-.' posterior to the beak

Chemung; group. Philipsburg, Alleghany, Co., 2V". Y.

Leptodesma Becex
Page 185.

Fig. 3. A large right valve.

Chemung group. Corning, Chemung Co., X. Y.

Fig. 4. A smaller imperfect example.

Chemung group. Near Portville, Cattaraugus Co., N. Y.

Pig. 5. A small left valve showing the form and proportions of the shell.

Chemung group. Corning, N. Y.

Leiopteeia Toereti.
Page 174.

See Plate 88.

Figs. 6, 7. Two left valves, fig. 7, showing the characters of the species.

Chemung group. Fig. li. from Panama; fig. 7, from Salamanca, X. Y.

Leptc >desma Matheri.
Page 19S.

See Plate 89.

Fig. 8. An imperfect left valve of medium size.

Fig. 9. A right valve.

Fig. 10. A small left valve. The body of the valve is represented as too broad.

Chemung group. Bradford. McKean Co.. Pa.

Leptodesma potexs.

Page 188

See Plates 21 and 89.

Fig. 11. A right valve.

Chemung group. Napoli, Cattaraugus Co., N. Y.

Fig. 12. A similar left valve. The extremity of the wing should be represented as acute as in tig. 19.

Chemung group. Near Olean, X. Y.

Fig. 19. A large left valve.

Chemung group. Portville. Cattaraugus' Co., X. Y.

Fig. 2li. A more elongate form referred to this species with some doubt.

Chemung group. Randolph. Cattaraugus Co.. X. Y.

Fig. 21. A large elongate left valve.

Chemung group. Near Cassadaga, Chautauqua Co.. X. Y.

Leptodesma dmb< inatum.

Page 19S.

See Plate 90.

Fig. 13. The left valve described. Another figure of this specimen is given on plate 90. tig. V.

Chemung group. Twenty Mile creek, Cliautauqua Co., X. Y.
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LEPTODESMA I'MI'.oN \-itm. \:ii\ DEFRES80M.

I _. ii. The 8] in lied, knot] a is.given on plate 90, fig. 10.

Chei i >•

Leptodesma NAVIFORME.

23.

Fig. 15. The left valve described. The rid las more extended and acute,

and the extremitj of tin

Chemung |

. 1*.

LePTODESM \ POTENS, V&V. II PENS.

16. A left valve.

i In mung group. T.

LeIOPTEIU \ <

'

1 1 ! : M I NGEJ
m.

Figs. 17. 18. Opposite views of the original spi jht valves. The right valve is

lompression
urface of th led from the same cause.

i'h. ip. Etyhi A", r.

Leptodesma Li sander.
Page 216.

90.

Fig. 22. A left valve. The figure is partial! j restored nnd should represent theJ)odj asci usideral

Chei

Leptodesma km km m i m.

23. Aii imperfect left v alve. Am. tin r figure i, fig. 17.

Chemung group.
' ' •

. X. V.

PtEBOJSI rES ttOSTRATl S.

Fig. 24. The Left valve .1

Chen . 1".

PTERONITES' l'i;t >l i

•

n

Fig 25. A small left valve.

Chemung group. A ... .V. )'.

Fig. 26. A larger example. The at) coin uti

Cliemung group. Co., X. )".

Fig. _7. A large individual imperf
Chei 1'.

LePTODESJI 1 ILIFORME.

91.

i . 28. A i ,hi valve. This J represents re clgarlj the

specific charai I

( !hemung gi p. A
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PLATE XXIII.

Leptodesma saviforme.
>00.

Si e Plate 22.

Pig. 1. A right valve showing the characters of the shell.

j group . .\ . Y.

ACTINOFTERIA PERSTRIALIS.
LIS.

See Plat 84.

Fig. -2. A left valve.

Fig. 7. A right valve of a larger example.

Chemung gj p. Ithaca, -V. Y.

ACXIXOPTEKIA DELTA.

Fig. ''• The left valve described.

. .Y. Y.

AcTrXOPTEUIA EPSlLl >\.

Fig. i. A -mall left i .

Figs. 5,6. Two left valves rei th some doubt on account of their finer surface radii.

Fig. 8. An impression ofa left valve, rets li ofthe light valve beneath it in the centre, thus show-

ing partly tW feature

I tiemung group. Ithai a, N. Y.

AcTlNOPTERIA ZETA.

PL Si.

Fig. 9. A light valve showing the form and surface ornamentation, with two oblique lateral teeth.

Chemung- group. Ithaca, X. Y.

Ptyciiopterlj expansa.

Page l")'.v

Fig. in. The left valve desciibed showing and surface ornamentation. The bodj is represented

as too narrow and there shotild be a slig'W furrow limiting the wing.

Fig-. 11. An enlargement of i xior umbonal slope, showing the direction of the radii.

Chemung group. $wethi

Ptych&opteria Proto.
[29.

i igs. L2, 14. Two left valves. The wings in each one should be limited by a slight furrow.

Chemia j
s

ip. Near Smettoport, Pa.



PLATE XXIII—Continued.

PTTCHOPTEBIA >I\M ISA.

Page 130,

See Plate 85.

Fig. 13. A left valve showing the form and surface characters. The wing should be limited by a shallow

furrow.

Chemung gTOup. Neai '•
. Pa.

LEFroDESMA Mentor.
Page 205.

Bee Plate StO.

Fig. 15. An imperfect right valve supposed to belong to this species from its association.

Chemung group. Near Smethport, Pa.

PtYCHOPTERIA Sad.

Page 132.

See Plat.- 85.

Pig. 16. A left valve of medium size. The fold and furrow of the wing should be represented as stronger.

Fig. 23. An associated tight valve.

Chemung group. Panama, Chautauqua Co., X. Y.

Ptycik >ptei;i a Salamanca.
Page LSI.

Figs. 17. 18. Two left valves showing the form of the shell and surface characters. Fig. IS should show an

alar fold similar to fig. 17.

Fig. 19. A cardinal view of the specimen, fig. 18, showing the relative convexity of the valves and the com-

parative elevation of the beaks.

Fig. 20. The right side of a specimen preserving both valves partly opened.

Chemung group. Near Salamanca, -V. 1".

Ptychopteria ALATA.

Page 139.

See Plate 85.

Pigs. 21, 22. Two small right valves.

Figs. 25, 26. Two larger characteristic eight valves.

Chemung group. Salamanca, N. Y.

Ptychopteiua Eucrate.
Page 13S.

See Plate 85.

Fig. 24. The right side of a specimen preserving both valves. *

Chemung group. Panama, N. Y.

ECTENODESMA BIROSTRATUM.
Pilge 24-2.

See Plate 84.

Pig. 27. A right val\ e referred to this species, showing the form, surface ornamentation and strong, oblique
lateral tooth.

Chemung gi p. Four miles north of Chenango Forks. S. Y.

Figs. 28-30. Three left valves in different degrees of preservation, showing some variation in form and

surface markings.

Chemung group. Franklin, Belaxoart Co., N. 1".
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PLATE XXIV.

Pterinopecten imbecilis.

Page 75.

Fig-. 1. An imperfect left valve, X -.

Chemung
1

group. Tioga, Tioga Co., Pa.

Fterinopectex (Aviculopecten) stkictus.

Page 74.

See Plate 82.

Fig-. - A right valve showing- the form of the shell and the characters of the hinge.

Chemung- group. Near Elmira, X. Y.

Aviculopecten plexus.

Page 21.

Fig. 3. A left valve, showing the general features of the shell.

Chemung group. Near Elmira, N. Y.

Aviculopecten Idas.

Page 13.

See Plate 3.

Fig. 4. A right valve.

Hamilton group. Cayuga lake, N. Y.

Lyriopecten SOLOX.

Page 56.

Fig. 5. A right valve, imperfect anterior to the beak. The recent discovery of the impression of this valve

substantiates the correctness of the restoration of the anterior ear in the figure.

Chemung group. Panama, N. Y.



PLATE XXIV—Continued.

Ptekinea (Vertumnia) reversa.

Page 104.

See Plate 84.

Fig. fi. A large right valve. Another figure of this specimen is given on plate S4, fig. 24. to show the

obsolescence of the rays on the wing.

Chemung group. Elmira, N. Y.

Fig. 12. A specimen with the valves united along the hinge, showing the convex right valve and flat or

concave left \alve.

Chemung group. Chemung river, Upper Narrows, N. Y.

AviCULOPECTEX PRIXCEPS.

Page 1.

See Plates 1. 5, G and 81.

Fi°\ 7. An enlargement, to two diameters, of the impression of the hinge, showing the striatums of the

ligamental area.

Hamilton group. Cast wroia, X. Y.

Ltriopecten oymbalox.
Page 47.

Fig. 8. A large, perfect left valve. The specimen shows a striated ligamental area.

Hamilton group. From a boul ler near Elmira, X. Y.

I'terixea (Yertumxia) avis.

Page 105.

Fig. 9. An imperfect right valve.

Chemung group. Near Elmira, N. Y.

Fig. 11. A large, convex right valve. The figure should be restored at the cardinal angles to correspond

with tig. 13.

Chemung group. Mansfield, Pa.

Fig. 13. A nearly entire left valve. The byssal sinus should be a little deeper than is represented.

Chemung group. Near Elmira. Xr
. Y.

Pterixopectex suborbicularis.

Page 80.

See Plates 8 and 82.

Fig. 10. A view of a large and verj perfect left valve. The radii increase by interstitial addition and not

by bifurcation as is represented in the figure.

Chemung group. Elm Valley, Alleghany Co.. N. 1".

LlMOPTERA MACROPTERA.
Page 246.

See Plates 26, 27, 28, 29 and 92.

Fig. 14. A small right valve showing the form and surface ornamentation.

Hamilton group. Pratt's Falls, Onondaga Co., N. Y.

AlXOCARDIUM ALTERXATUM, geil. et sp. 110V.

Fig. 15. A view of the specimen enlarged to two diameters. The relations of this shell are not apparent.

It has the as] t of a bivalve shell in the characters of the rays and the cardinal aurieulation,

and somewhat resembles lliri-Aors and TRIGONILTJNA. With the present material it cannot

lie satisfactorily arranged with any known genus of molluscs.

Hamilton group. Cayuga lake, X. Y.



'fta ksws?© Bssim

( PECTIN"! I.

Palaeontology NY.VolV

/r

/

r 7 ,'

*

|

m
>

Plate XXE

£

rf





PLATE XXV.

AcTIXOPTF.RTA EXIMIA.

Page 107.

Fig. 1. A left valve somewhat imperfect on tin- winy but showing tin- form of the body and surface

ornamentation.

Schoharie grit. Schoharie, X. Y.

Leptodesma disparile.

Page 186.

See Plate 89.

Figs. 2, 3. Two right valves. The wing margin of tig. 2 should be sinuate to correspond with fig. 'i.

Fig. 4. A left valve.

Chemung group. ilcKean Co.. Pa.

Leptodesma curvatum.
Page 196.

Fig. 5. The left valve described.

Chemung group. McKean Co., Pa.



;si'l,ATl-: XJCV—Continued.

LEPTODESMA Orodes.
Page 206.

See Plate 90.

Pigs. 6, 9. Two left valves. The specimen fig. 9, is redrawn on pi. 90, tig-. 8.

Fig. Hi. A large left valve somewhat distorted by pressure and referred to the species with doubt.

Chemung group. Near Smethport, Pa.

Leptodesma mytiliforme.
Page 235.

See Plate 91.

Figs. 7. 11. A right and left valve. Other illustrations of these specimens are given on plate 91, tigs. 22

and 24, Bhowingmore clearly the specific characters

Chemung group. Near Smethport, Pa.

Leptodesma Maclurii.
Page 228.

See Plate 91.

Fig. 8. A right valve. See fig. 14, pi. 91, for another figure of this specimen.

Fig. 13. A left valve. Another figure of the specimen is given on plate 91, fig. 13.

Chemung group. Near Smethport, Pa.

Leptodesma rude.
Pago Oil

See Plate 91.

Fig. 12. The left valve described. See li--. :i. pi. 91.

Chemung group. Near Smethport, Pa.

Glyptodesma ERECTUM.
Page 153.

See Plates II. 12. 13, Slj and 87.

Fig. 14. An internal mould of the upper portion of a left valve showing the lateral teeth and striated

ligamental area. The large sear on the post-umbonal slope was probably made by the
attachment of a Crania to the shell and covers a portion of the large muscular impression.

,
Hamilton group. From a boulder near Nichols, 2V. Y.

Fig. 15. An internal east of a right valve, showing the pallia] line anil imprint of a strong posterior tooth.

Hamilton group. Otsego Co., N. Y.

Figs. 16, 17. A right and a left valve as preserved in a cherty limestone.

Hamilton group. Indiana.

Pal.eopinna FLABELEA.
Page HO.

See Plate 87.

Fig. is. The I. 'ft valve described. See plate 87, tig. 4.

Oriskany sandstone. Schoharie, N. Y.

PaE.Ei >PI\iVA RECURVA.
Page '211.

19. A view of a large imperfect loft valve.

Opper Helderberg group. Stafford, ffenesei Co., N. Y.

Kit
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PLATE XXVI.

LlMOPTERA CANCELLATA.

Page -244.

See Plate 92.

Pig. 1. The li fa
|

sn. Another figui f this val on plate 92, fig. 3.

Fig. J. The right side of the same. The pallia] line and muscular impression are visible in eachvahe
but are nol represented in the figure.

:!. A cardiual view, showing at ». o', the filling- of the umbonal adductor muscular attachment where

the pallial line terminates.

Pig. I. An enlargement of the surface from the left valve.

Hamilton group. Falls of tkt

LlMOPTERA PAUPERATA.
i age H3.

Pig. 5. View "fan imperfect left valve. The radii on the wing and posterior side of the body are not

made sufficiently distinct.

Upper Helderberg group. Staff •'. ' -

Co., -V. T.

LlMOPTERA MACROPTERA.
Page

S< Plates 24, 27, 28, 29 and 02.

:

. 7. Two left valves showing the striatums of the hinge area.

Hamilton group. Madison Co., X. Y.

Fig. S. The profile of a small specimen which has been laterally compressed, giving more than the natural

rotundity.

Hamilton group. Co .V. F.

Fig. 9. A view of the left valve showing fewer and stronger radii than usual.

LlMOFIERA OBSOLETA ?

Page 249.

See Plates 29 and 92.

Pig. in. A view of the upper portion of the right side of a specimen, showing the broad striated ligamental
area of the left \ nh e.

Hamilton group. Cazenovia, X. Y.
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PLATE XXVII.

LlMOPTERA MACROPTEB \.

Page 246.'

Bee Plates 24. 26, 28, 29 and 92.

Fig. 1. The right valve of a small individual which is veryperfeci in form.

Fig. 2. A small right valve.

Hamilton group. Summit, ScJioharie Co., iV. Y.

Pig. 3. A. somewhat larger example.
Hamilton group. Lebanon, Madison Co., N. Y.

Fiir. 4. A left valve obliquely compressed and showing no surface radii.

Pig. .">. The right valve of the preceding.

Kg. 10. A profile view showing the comparative convexity of the valves. This specimen is the original
of Conrad's description.

Hamilton group. Madison Co., X. Y.

Figs. 6, 7. Two views of s specimen which shows very distinctly the character of the surface.

Fig. 8. A cardinal view of a large s| imen. The figure was intended to show the striated area of both

valves and a vertical depression under the beaks as if from a receding cartilage pit; but

these features have unfortunately been lost in the lithography.

Pig. 9. A cardinal view of an individual distorted by lateral compression. The internal mould shows one

distinct point of muscular attachment on the apex of each valve. See plate 28, fig. 4, for an

illustration of the right valve of this specimen showing the umbonal muscular impression and

pallia] line.

Hamilton group. Madison Co., iV. Y.
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PLATE XXVIII.

LlMOPTEKA CLUVATA.
Page 250.

Ki^'- 1 . A large lefl valve showing the anterior curvature of the beak and the alternation of the radii.

Fig. 2. An internal cast of a lefl valve showing the inter-pallia! area covered with small pustules which

were apparently the points of attachment for umhonal muscles. The specimen shows the pal-

lial line and muscular impression.
::. The left valve of a large specimen, showing the wing and some traces of the radii. The post-basal

margin is not sufficiently extended in the figure

Hamilton group. Madison Co., A'. 1"

LlMOPTEKA BIAOROPTERA.

Page US.

See Plates 24. 26, 27. 29 and 92

i _ i. The right side of a laterally compressed specimen, represented on pi. 27. riir. 9, and pi. 29, fig. 2.

The ambonal scar is here shown in its true position.

5. The left side of an unusually elong men, due in pari to the breaking away of the margin
of the left valve to the margin of the right valve.

Hamilton group. Madison Co., N. 1".
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PLATE XXIX.

LlMol'TEKA MACKOPTERA.
Page 246.

See Plates 24, 26. 27. 28 and 02.

Fig. 1. The right side of the specin J, plate 26.

Fig. 2. A \ iew of ih.' left side of the specimen fig. 9, pi. 27. ami fig. 4. pi. 2S.

i :>. -l. The profile and left views "fa much distorted specimen, showing the effects of compression.

Hamilton group. Madison Co.. i\
T

. Y.

LlMOPTERA OBSOLETA.

Pag.- 219.

See Plate; 26 and 92.

Pig. 5. 'I'll'- left side < >t" a s) imen slightly imperfect on the anterior side, l>ut showing ihe usual surface

characters.

Hamilton group. Hamilton, Madison Co.. X. Y.

Pig. 6, A. left valve showing the surface characters ami tin' striated ligamental area.

Hamilton group. Cayuga lake. N. Y.
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PLATE XXX.

Mv i'Ilarca (Plbthomytilus) arenosa.

Page i"'3.

See Plate 87.

Fig, l. A right valve of medium size.

Schoharie pit. Schoharie, N. 1".

Mytilarca (Plbthi >mytilus) ponderosa.
i

'

: I g I

• 251.

Fig. 2. A right valve of a small specimen.

Fig. :i. A {•ft valve of a larger specimen, showing considerable extension of hinge-line.

Fig. 4. A left valve of medium size.

Upper Belderberg group. Clarence Hollow, Erie Co., iV
T

. Y.

Fig. ."i. 'I'll.' under side of the rostral portion of a specimen showing the great breadth of tin- striated liga-

mental area. The margin of the shell is compressed and bent inwards on the anterior side

showing the .surface stria-.

Upper Helderberg group. Columbus, Ohio.

Figs. 6, T Th" profile and left views of a large specimen entirely denuded of the test.

Upper Helderberg group. Columbus, Ohio.
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PLATE XXXI.

.\h riLARGA (Plethomytilus) oviformis.

Page
See Plate 87.

Fig. 1. A left valve ofa young shell of elongate form.

I [amilton group.
' lake, X. Y.

Pig. 2. A lefl \ ah e of the ordinarj size, showing the striate I hinge-area and tin posterior teeth on

wing which are not sufficiently marked in the lithography.

Hamilton group. Cayuga lake, 3F. Y.

Fig. .'!. A right valve showing the strong ligamental area.

Fig. 4. A i longate form with attenuate beak.

Hamilton group. e, Livingston < >.. X. Y.

Fig. 5. The anterior side of ;i compressed specimen preserving the valves in contact at the hinge, bul

widelj parted below.

Hamilton group. Gfeneseo, I. . X. Y.

Fig. 6. A large right valve widened below bj compression.

Hamilton group. Seneca lake, iV. 1".

Fig. 7. A cast ofa small elongate right valve. The beak has I n removed to show the ligamental area :

tin- tin oblique lateral t <
-

• 1 1 1 an- seen on the post-£ardinaI angle.

Hamilton group. Canandaigua lake, X. Y.

Fig. 8. A large, broad right valve showing an unusually short hinge-area.

Hamilton group. Bellona, Yates Co., N. Y.

GOSSELETTIA TRIQUETKA.
Page -2G5.

See Plate 87.

Fig. i*. A view of the U>l't valve of a young individual of this species.

Fig. W. The right side of a very ventricose specimen preserving the natural form. Supposed to be the

original specimen.

Figs. 11, 13, 14. The Left, cardinal ami posterior views of a specimen preserving the natural convexity
and showing the posterior teeth of the left valve.

Hamilton group. On mdaga '".. N. Y.

Fig. 1-. The anterior side "t a similar specimen showing the anterior muscular impressions.

Hamilton group. Onondaga ('".. X. Y.

Fiir. 15. A partial east of a left valve. The beak ha- i a removed to show the strong anterior teeth and
anterior muscular impre:

Hamilton group. Fultoriham, Schoharie Co., X. Y.

Fig. 16. A large left \ all e presen ing the surface markings and the ligamental area.

Hamilton group. Fultonham,
•

Co., N. Y.

Fig. 17. A large right valve.

Ham ison Co., JV. Y.
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PLATE XXXIII.

GOSSELETTIA RETUSA.

Page 266.

Fig. I. The left side of a well-preserved specimen, showing- the general form of the shell.

Hamilton group. Eighteen Mile creek, Erie Co., N. Y.

Fig. 2. The antero-cardinal view of the same.

Mytilarca occidentals.
Page '263.

See Plate 87.

Fig. 3. A view of the right sitle of the original of this species

Fig. 4. The anterior view of the same

Fig. 5. A left valve. The ante-byssal portion is represented as too large. See fig. 11, plate 87.

Yellow sandstone. Burlington, Iowa.

Mytilarca fibristriata.

Page 2B4.

See Plate 87.

Fig. G. A left valve. Another figure of this specimen is given on plate 87, fig. 6, to show the form of the

anterior end and the presence of radii.

Fig. 7. The right side of the original specimen as seen in a sulphur cast.

Yellow sandstones. Burlington, Iowa.
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Mv I II LHCfl (' 1RINATA.

Pi ... .•:,'.!.

See Plate 32.

Fig.
s

. &.n'enlargement of the cardinal portion of fig. 19, plate 32, .-is obtained from an impression, showing
more clearly the binge characters,

Chemung group. Neai Elmira, X. T.

MODIOLA (MyTILOPS) PR;ECK1>KNS.

Page 267.

Fig-. 9. A small left \ al\ • denuded ol the stria 1

.

Figs. 10, II. Cardinal views of twos] imens with the valves parti) opened.

Pig. 12. A small right valve.

Pig. 13. A left valve of medium sizo, preserving the surface stria.

Fig-. 14. An elongate right valve, showing tin- surface characters.

Chemung group. Olean, N~. Y.

Pig. 15. A i-iirlit valve, probably of this species but showing no surface strise.

Chemung group. Smethport, Pa.

Pig. 16. The cardinal view of a specimen, with both valves strongly striate.

Fig. IT. A large broad >) imen preserving the surface markings.

Pig. 18. 'I'll.- anterior \ i»
•

\% of an example showing nearly equal convexitj of both \ al\ es.

Chemung group. Olean, N. Y.

MyTILARCA SIMPLEX.

Page 261.

Pig. 19. A large right valve, showing varices of growth.

Pig. 21. A smaller left valve. The beak should be directed slightly to the left to give the proper expres-
sion t.. tli.. figure.

Chemung group. Bmethpwt, Pa.

MyTILAKCA GUSBOSA.

Page -•«•-'.

See Plate 87.

Fig.. 20. Tlir left valve described. Another figure is given on plate ST. Eg. 7.

Chemung group. Napoli, Cattaraugus Go., X. Y.

Mytjxarca lata.

Page 263.

Fig. 22. A right valve showing the broad form of the shell.

Chemung group. Randolph, N. Y.

Modiola (Mytilops) metella.
Page 26S.

See Plat.. 87.

2:!. 24. Two right valves showing the general form of the shell. A figure of another specimen is given
on plate 87 in the same position as the figures of .V. ,.»./. ../.»« .m, tin- present plate for a better

comparison.

Chemung group. Chautauqua Co., X. Y.
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PLATE LXXXI.

AviCULOPECTEN FASCICULATUS.

Page U.

See Plate 5.

Fig-. 1. A left valve showing the characteristic fasciculate radii.

Hamilton group. Near Clarksville. Albany Co., N. Y.

Fig. 2. A left valve with finer and more regular radii.

Hamilton group. Near ClarksoiUe, N. Y.

Fig. 3. The specimen pi. 5, fig. 11, redrawn to show the concentric striae.

Hamilton group. Castleton, Ontario Co., N. Y.

Fig-. 4. A right valve preserving the radii on the ears and showing the subdued characters of the surface

as compared with the left valve.

Hamilton group. Near Clarksville, N. Y.

AVICULOPECTEN LAUTOS.

Page 14.

See Plate 3.

Fig. 5. A figure made from an impression in gutta-percha, from tin' interior of the specimen illustrated

on pi. 3, fig-. 17, showing more clearly the surface ornamentation.

Hamilton group. York Centre, Livingston Co., N. Y.



PLATE LXXXI-Contlnuert.

A VICULOPECTEN TEND! 8.

Page 39.

See Plate 7.

Fig. 6. The left valve represented on pi. 7, tig. 23, redrawn to show the true form and ornamentation,

with the pallial line and muscular impression.

Chemung- group. JVmr Salamcmra, iV. Y.

AviCULOPECTEX INSIGNIS.

Page 34.

See Plates I a

Fig'. 7. A left valve preserving the form and proportions in greater perfection than shown on the previous

plates. Hamilton group. Stafford, Genesee Co., N. T.

AVICULOPECTEN BELLUS.

Page 35.

See Plate 3.

Fig. 8. A right valve, X 2.

AviCULOPECTEX DUPLICATUS.

Pagel7.

See Plate 7.

Fig. 9. A left valve showing the coar on the pallial margin.

Chemung group. Mansfield, Pa.

Fig. 10. An entire right \ ah e,

Chemung group. Mansfield, Pa.

A VICULOPECTEX KUG.ESTRIATUS.

Page 15.

See Plate 7.

Pig. II. A right valve preserving the surf* haracters with considerable perfection,,
( Ihemung gronp. B PT. 1".

Fig. 12. Several of the radii, of the preceding specimen, enlarged two diameteffl '" Bhow the changes in

surface ornamentation from the beak to the b;

AviCULOPECTEX PRINCEPS.

Page I.

See Plat d 24.

A right \ ah e Bhowing the pallial line and muscular impression.
Hamilton group. T/udlowmUe, N. Y.

A
bj imen with a portion of the l>-t't valve removed showing the interior of the rfghl valve and

Hi in >i/.- between the right and left valves.

Hamilton group. Mull. Co., X. T.

A left valve as preserved in limes

Hamilton group. /< . Ohio.

men preserved in a soft shale showing i trie strife.

Iton group. Livingston Co., X. Y.

An individual vertically imbedded in the shales showing the effects of compression and distortion,

Hamilton group. X. Y.
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PLATE LXXXII.

AviCULOPECTEX iEQUILATERALlS.

Page 19.

Fig 1. A left valve showing the form and surface ornamentation.

Chemung group. Alleghany Springs, Warren Co., Pa.

Lyriopectex AXoMLEFORMIS.
Page 53.

See Plates 4 and 10.

Fig. 2. The specimen illustrated on plate 10, fig. 5. redrawn to show the proper form and surface orna-

mentation.

Chemung group. Chemung creek, N. Y.

Lyriopectex orbicularis.

Page 42.

See Plate 4.

Fig. 3. A specimen with the upper portion of the left valve removed, showing the exterior impression of

the right valve and the comparative size of the two valves.

Hamilton group. G j»a lake. JV. Y.

Pterixopectex SUBORBICULAKIS.

Page 80.

See Plates 8 and 24.

Fig. 4. A right valve of this species showing the deep byssal sinus.

Chemung group. Mansfield, Pa.

Lyriopectex ixtereadiatus.

Page 44.

See Plate 2.

Fig. 5. A large left valve showing the surface ornamentation and the ligaments! area.

Hamilton group. SchoharU ('<>., iff. Y.

Lyriopectex Priamus.

Page 54.

Plate 10.

Fig. 6. A right valve of this species.

Chemung group. FrankliA, Delaware Co., iff. Y.

Pterixopectex uxdosus.

Page 72.

See Plate 2.

Fig. 7. A left valve with comparatively few radii, and the strong characteristic concentric undulations.

Hamilton group. Bethany, iff. Y.

Ptekixopectex keflexus.

Page 58.

Fig. 8. A view of the interior of a left valve.

Corniferous limestone. Ohio fells.



PLATE l.XXXII—Continued.

Pterinopecten filitextus.

Page 67.

See Plate 17.

Fig-. 0. A. specimen showing the interior of the right valve and preserving the pallial margin of the left

valve. Hamilton group. Onondaga creek, N. T.

Pig. 10. An enlargement, to three diameters, of a portion of the surface of the specimen illustrated on plate

17, fig. 22.

Hamilton group. Fi-om a boulder, Pine Valley, N. Y.

Pterinopecten dispandus.

Page 78.

Fig. 11. A right valve of this species.

Fig. 12. A left valve.

Chemung group. Mansfield, Pa.

Pterinopecten nodosus.
Pace 60.

Fig. 13. The imperfect left valve described, showing the characteristic nodose radii.

Corniferous limestone. Ohio falls.

Pterinopecten crenicostatus.

Page 78.

s,o Plate 8.

Fig. 14. The specimen plate 8, tig. 4, redrawn and restored in outline to show the entire form and details

of surface characters.

Chemung group. Near Angelica, N. Y.

Pterinopecten erectus.

Page 77.

Fig. In. A specimen with the upper portion of the left valve broken away, showing the interior of the

right valve.

Fig. 10. A left valve of medium size.

Fig'. 17. A large left valve.

Chemung group. Ithaca, N. Y.

Pterinopecten (Aviculopecten ?) stricti.-.

Page 74.

See Plate 24.

Fig. 18. A left valve, associated with the right valve illustrated on plate 24.

Chemung group. Near Elmira. N. Y.

Pterinea (Vertumnia) reproba.

Page 106.

Fig. 19. A loft valve. .

Fig. 20. The convex right valve of a larger individual than the preceding.

Chemung group. Ithaca, N. Y.

Aviculopecten (Pterinopecten) invalidus.
Page 31.— Plate 1.

Fig. 21. The loft valve, tig. IS, plate 1, drawn of natural si/o, showing- the true form and proportions.
Mareellus shale. Cherry Valley, N. Y.



mmimm

18

21

i

H





PLATE LXXXIII.

Ptebixopectex begulaeis.
Page 70.

Fig-. 1. A left valve showing- the characteristic form and surface markings.
Hamilton group. Livingston Cv.. N. Y.

Ptebixopectex Yektu.mm s.

Page 71.

See Plat.- 5.

Fig-. 2. A small specimen preserving- the left valve entire and a portion of the right vah e.

Hamilton group. Onondaga Co., N. Y.

Fig. 3. A left valve to show the characters of the surface ornamentation.

Hamilton group. Skaneateleslake, N. V.

Pteuixopectex intermedius.

Page 68.

See Plate 17.

Fig. 4. A left valve wholly denuded of the test.

Hamilton group. Cayuga lake. 2V. Y.

Fig. 5. A left valve as obtained from an impression of t lie exterior in the matrix, showing the form an.

surface markings.
Hamilton group. Cayuga lake. IV. Y.



ii \Th UXXXUI c ontioued.

PtEEINOPEOTBH EXFOLIAT1 9

r.ui 61.

a Plate 1.

6. A. left valve as obtained IV an impression of the matrix, showing the form and surface characters.

Pig. 7. A targe imperfect left valve with the test almost wholly exfoliated ami presenting a strong contrast

with tin- preceding.
Li stone of Marcellus shale. Gfenesee Co., -V. ).

Crexipecten Leon.

Page B8.

See Plate '.'.

Fig 8 'l'l»' left valve described showing the binge characters an. I form uf the valve.

Chemung group. Leon, Cattc .. .V. Y.

< Irenipecten liratds.

[•age -;

See Plate 9.

Pig. 9. A l.-t't valve showing the form and si/.' of the ears given in correction of fig. 34, plate 9.

Chemung gronp. Connewango, Cnttaraug
>

,
.V. 1'.

Crenipecten [hpoliti a.

Page
-

1

See Plate 9.

Pig. 10. A small left valve.

Chemung group. Olean, N. Y.

Pterinea flabella.

Page vi.

See Plates 14 and 15.

Pig. 11. A large left valve showing but three strong radii.

Chemung group. Lawrenveville, Tioga Co . J'u.

Pig. 12. 'I'll'- interna] mould of a left valve, showing the ligamental area, lateral ami cardinal teeth, pallia!

line ami both muscular impressions.

Hamilton group. Scftoiorii Co., A. )'.

l'TEHINEA P1KGTJIS.

Page 92.

See Plate 15.

Pig. 13. A left valve showing Hi.- form and proportions; redrawn from the specimen of fig. 2, plate L6.

Upper Helderberg group. Near Columbus, Ohio.

l'TEHINEA GRANDI8.

Page 91.

Pig. 14. A large left valve imperfect on the anterioi

Upper Helderberg group. Lexington, --<">tt Co., Iml.







PLATE LXXXIV.

ACTINOPTERIA ZETA.
Page 123.

See Plate 23.

Fig. 1 . A large left valve of this species.

Fig. 2. A smaller example preserving the surface ornamentation,

Chemung group. Ithaca, N. Y.

ACTINOPTERIA PUSILLA.
Page 117

Fig- 3. A right valve of this species.

Hamilton group. Cainnidaigim kike, N. Y.

ACTINOPTERIA DECUSSATA.
Page 111.

See Plates 17, 18 and 20.

Fig. 4. An enlargement of the surface of the specimen fig. 13, plate 18, showing the characters on another

portion of the shell than represented in fig. 14 of the same plate.

Hamilton group. Western N. Y.

ACTIXOPTERIA TENUISTRIATA.
Page 120,

Fig. 5. A left valve showing the usual characters.

Fig. 6. An enlargement of the surface from another specimen showing the regular coarse rays «itli liner

rays between.

Chemung group. Ithaca, N. Y.

ACTINOPTERIA IOTA.

Page 127.

Fig. 7. An imperfect left valve.

Chemung group. Ithaca, N. Y.

ACTINOPTERIA ETA.

Page 1-24.

Fig. 8. A left valve as obtained from an impression of the matrix, showing the characters of the surface.

Fig. 9. A small left valve.

Fig. 10. A right valve of this species, showing the form and character of the surface.

Fig. 11. A left valve of medium size, somewhat narrowed by pressure, showing the cardinal expansions

and surface markings.

Chemung group. Ithaca, N. Y.

ACTINOPTERIA PERSTKIALIS.
Page 118.

See Plate 23.

Fig. 12. A right valve referred to this species.

Chemung group. Ithaca, N. Y.

ACTINOPTERIA KAPPA.
Page 128.

Fig. 13. A left valve.

Chemung group. Ithaca, N. Y.

ACTINOPTERIA PEROBLIQUA.
Page 116.

See Plate 19.

Fig. 14. The left valve of the specimen fig. 31, plate 19. showing the pallia! line and muscular imp;

with several umbonal scars.

Hamilton group. Cazenovia, N. Y.
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A< 1 1 n ' > I I 1:1:1 \ \ru< tlata.

Page 191.

15. The left valve described showingthe large anterior ear.

< Ihemung group. 1 Rft.

All !%• >pi Kill A IS'lVtll.

US.

See Plate L9.

Pig. 16. The left valve of the specimen figs. 26,28,29. plate 19, redrawn Jo show the pallial line ami

muscular impressions.

Hamilton group. Cazewrvia, ZV. )'.

Vw. 17. A small right valve showing the hinge characters, pallial line and muscular impression. This

figure is the natural size of the specimen represented in figure 12, plate 19.

Hamilton group. Hamilton, Madison Co., X. Y.

Aci'INOPTERIA THJBTA.

Page 125.

Pigs 18, 19. The right and left valves of the specimen described,

Chemung group. Ithaca, N. Y.

EOTENODESMA BIROSTRATUM.
Pi ge 242.

See Plate 25.

Fig. 20. The left valve repi"esented on plate 23, fig. 30, redrawn to show the extent of the wings.

Chemung group. Fraiiklin, I Co., X. Y.

l'XEKl.NEA ChEMTJNGENSIS.

Page 98.

See Plate 16.

I'iir. 21. A l.irjre left valve of this s] ies showing the form of the shell and the interrupted rays with the

fine concentric stria' of the surface.

Chemung group. Near Bath, N. Y.

PTERINEA [NTERSTRIAUS.

Pagi

Pig. 22. An imperfect left valve.

Chemung group. Chemung Narrows, N. Y.

PtEIIIXKA ( i »NS1 M ILIS.

Page 100.

See Plate 16.

Fif.
r

. 2:1. A left valve showing the ligameirtal area, cai-dinal and lateral teeth, pallial line and muscular

impression. Some portions of the test are remaining on the lower half of the valve.

Chemung group. '/'. V. 1".

PTEBINEA (
Yek timm a) BEVERSA.

Page IW

Plate 24.

I .24. The s] imeii n i on plate 24, fig. 6, redrawn to show the absence of strong rays on the

wing.
Chemung group. / ira, .V. F.
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PLATE LXXXV.

PTYCIIO l'TE I! I A T 1 I ETI8.
Page 135.

Figs. 1-3. Three left valves showing
1 some variation in form and obliquity.

Fig. 4. A right valve referred to this species.

Chemung group. Panama. N. V

PTYCIK iPTERIA gibbosa.
Page 149.

Fig. 5. A left valve showing the large anterior end and short wing, with the broadly gibboue body < > i* 1 1 1 •
-

valve. Chemung group. Warren, Pa.

Ptychop tekia fai.cata.
Tapre 136.

Fig. 6. An entire left valve, showing the form and surface markings.

Fig. 7. A smaller example of the same valve.

Chemung group. Alleghany Springs, Warren Co., Pa.

Ptychopteria SINUOSA.
Page 130.

See Plate 23.

Fig. 8. A left valve showing the oblique cardinal and lateral teeth.

Chemung group. Warren, Pa.

PTYCHI IPTERTA E0DORA.
Page 138.

Fig. 9. A left valve of this species showing its elongate form.

Chemung group. Panama, N. F.

Ptychoptekia et,ongata.
Page 141.

Fig. 10. A cardinal view of a specimen preserving both valves.

Fig. 11. The ventral view of a smaller specimen with the valves closed.

Fig. 12. A large right valve of this species.

Fig. 13. The left valve of the specimen tig. 10.

Chemung group. Panama, N. Y.

Ptychoptekia Sad.
Page isa.

See Plate 23.

Fig\ 14. A small left valve.

Fig. 15. The left valve of a larger example.

Fig. 16. A specimen of medium size.

Fig. 17. The cardinal view of a small individual, showing the prominent beak and umbo of the left valve

as compared with the right.

Fig. IS. The ventral view of a specimen preserving both valves.

Chemung group. Panama, N. T.

Ptychoptekia Spio.
Page 137

Fig. 19. A left valve of this species.

Chemung group. Panama, X. Y.

Ptychopteria spatulata.
Page 144.

Fig. 20. A left valve showing its large size and broad elongate form.

Chemung group. Warren, Pa.



PLATE LXXXV—Continue^.

I'lvi'iioi-rr.iMA BeeCHEKI.

Pig. 21. An entire left valve showing its gibbon lateform.

22. A right valve of this

i ihemung group.

Ptychopteria lata.
Page 1 1"..

Pig. 23. An entire left valve.

Pig. 24. A larger left valve.

Pig _'.". A right valve showing its comparatively strong alar fold.

( Ihemung group. I Va i, Pa.

PtYCHOFTERI \ A.LAT \.

Page 189.

See Plate 23.

Pig. 26. The posterior half of ;i left valve, showing the subangnlar posterior slop,-.

. .V. }".

Ptychoptbria Eucrate.
Page 133

See Plate 23.

Pig. .'7. A left valve of this species.

Fig. 28. A small left valve.

i Ihemung group. Panama, .V. Y.

Ptychopteria Galene.
i e 14-2.

Pig. 29. A left valve Battened by pressure.

30. A smaller left v alve preserv ing the mil proportions of th

Kig. 31. The right valve of a specimen preserving both valves.

Chemung group. Wat n, Pa.

Pttchopteria Thalia.
14S

Pig. ::•_•. A small right valve.

Pig. :i:i. A medium si/i-il left valve showing Mi.- short gibbous form of the shell.

Chemung group. Alleghany Springs, Warren Co.,

I'l TCHOPTBRIA TRIG* »NALIS.
no

Pig. 34. \ small left valve showing the form ami characters of the species.

Pig 35. A large imperfect left valve.

Chemung group. Panama, N. )'.

PT1 'in in ERIA Vam \kmi.
Pagi

16. A portion of ft valve, showing the peculiar form of the body ami the surface characters,

( Ihem jP

I'll CHOPTER] \ LOBATA.
Page

Pig. ST. A left valve showing th.' short form <( tin- valve ami the str.mD alar plica!

Chemung group. Warren, I

I'l rCHOPTER] \ PERLATA.
Page 1 17.

Pig, ::s. a right valve of this species.

39. A left valve showing the form and surface marki

Chemung group. 1 1

'
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PLATE LXXXVI.

Glyptodesma erectum.
i Page 153.

See Plates 11, 12, 13, 25 and 87.

Fig. 1. A left valve of a small individual.

Hamilton group. Fabius, Onondaga Co., N. Y.

Pig-. 2. The right valve, as seen lying within the left, showing its form and comparative size.

Hamilton group. Cayuga lake, N. Y.

Fig. 3. The hinge of a specimen, showing the striated ligamental area and strong cardinal folds.

Hamilton group. Delphi, Onondaga Co., N. F.

Pig. 4. A small left valve with small anterior wing and very large posterior wing, also showing one of the

oblique lateral teeth.

Hamilton group. Cayuga lake. N. Y.

Pig. 5. The anterior profile view of a very perfect specimen retaining the test, showing the comparative

convexity of the valves.

Hamilton group. Pratt's falls, Onondaga Co., N. Y.

Pig. fi. The left valve tig. 8, plate 11. redrawn to show the ligamental area, lateral teeth and muscular

impression. The tubular markings around the margin are the remains of the excavations

made by boring sponges.
Hamilton group. Cazenovia, N. Y.

Fig. 7. A large right valve, shewing the ligamental area, pallial line, muscular impression and umbonal pits.

Hamilton group. Qilbertsville, Otsego Co., -V. Y.

Fig. 8. A left valve presenting the same internal characters as the preceding, together with two strong
lateral teeth.

Hamilton group. Albany Co.. IX. Y.

Glyptodesma occidentals:.

Page )57.

See Plate 15.

Fig. 9. The s) imen of fig. 12, plate 1.". redrawn to show the erect form of the body and extent of the

posterior cardinal expansion.

Upper Heidelberg group. Falls of the Ohio.
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PLATE LXXXVII.

Glyptodesma erectum.
Puge lij.

See Plates 11, 12, 13, 25 and 86.

Fig. 1. The interior of a specimen with the valves thrown open, showing the c parative size and form

of the valves, the hinge characters and muscular markings.
Hamilton group. Delphi, Onondaga Co., IV. 1*.

Fig. 2. The internal mould of a left valve, showing tin- pallial line, muscular impression and small tuber-

cles in the inter-pallial area, representing the points of attachment of small umbonal muscles.

Hamilton group. Pratt's falls. Qrion'&aga Co., 2\'. Y.

Fig. 3. An internal mould of a right valve showing the anterior and posterior adductor muscular impres-

sions, and a small Crania attached to the wing.
Hamilton group. Prom a loulder, Waverly, Tioga Co., N. 1".

Pal eopinna flabella.
Page 210.

See Plate 25.

Fig. 4. The left valve described, showing the form of the shell and a single' groove along the hinge.

Oriskany sandstone. Schoharie, IV. Y.

Ptekonites inoptatus.

Page 239.

Fig. 5. A left valve showing the form of the shell. The scar on the post-umbonal slope was produced by

the attachment, of a Crania.

Chemung group. Mansfield, Pa.



PLATE LXXXVII-Continued.

Mytilarca FIBRISTRIATA.

Page 264.

See Plate 33.

Fig. fi. The left valve ti-_r. 6, plate 33, redrawn to show the true form of the anterior side. This species is

the only radiate form of the genus yet described and more perfect material may show
characters whirl) would exclude it from Mytilarca.

fellow sandstone. Burlington, Iowa.

Mytilarca gibbosa.

Page 262.

See Plate 33.

Fig. 7. The left valve fig. 20, plate 33, redrawn to show more clearly the entire form of the valve.

Chemung group. Napoli, CattarauguslCo., N. Y.

Mytilarca (Plethomytilus) oviformis.

Page 255.

See Plate 31.

Fig. 8. The upper portion of a right valve showing the oblique posterior teeth of the hinge.

Hamilton group. York, Livingston Co., N. Y.

Modiola (Mytilops) metella.
Page 268.

See Plate 33.

Fig. 9. A right valve showing the form and proportions of the shell.

Chemung group. Warren, Pa.

Mytilarca (Plethomytilus) arenacea.

Page 253.

See Plate 30.

Fig. 10. A left valve.

Schoharie grit. Schoharie, N. Y.

Mytilarca occidentals.
Page 263.

See Plate 33.

Fig. 1 1 . The left valve fig. 5, plate 33, redrawn to show the form of the beak and anterior side. The

outlines of this one and of fig. 6 are partially restored from other specimens and represent all

that can be determined from the imperfect material.

Yellow sandstone. Burlington, Iowa.

Gosselettia triquetra.
Page 265.

See Plate 31.

Fig. 12. A large right valve of elongate form.

Hamilton group. Fultonham, Schoharie Co., N. Y.

Mytilarca (Plethomytilus) Knappi.

Page 256.

Fig. 13. The right valve described, showing the form of the shell and the striated ligamental area.

Hamilton group. Skaneateles lake, N. Y.
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PLATE LXXXVIII.

Leiopteria Conradi.
Page l.v.i

See Plate 20.

Fig-. 1. A left valve showing strong concentric undulations.

Hamilton group. Leonardsville, Madison Co., X Y.

Fig. 2. A small left valve.

Hamilton group. Canaiidaigwi Ink,. Ar
. Y.

Fig. 3. A large left valve imperfect on the anterior side. Tins figure is given in correction of fig. I. plate 20.

Fig. 4. An imperfect right valve.

Hamilton group. Skaneateles lake, N. Y

Leiopteria Dekayi.

Page lb*.

See Plates 19 and 20.

Fig. 5. The internal mould of a specimen preserving both valves, and showing the vertical plat
anterior to the beaks.

Hamilton group. Pultonham, Schoharit Co., N. Y

Fig. 6. A large left valve with the wing partially restored.

Hamilton group. ScTivJiarir Co.. N. Y.

Fig. 7. An enlargement of the surface on the umbonal slope of the specimen Kg 10.

Fig. 8. A left valve, preserving the striated ligamental area.

Fig. 9. A cardinal view of a portion of both valves showing the deep sulci anterior to the beaks.

Hamilton group. Fttltonliain, Schoharie '<>.. N. Y.

Fig. 10. A small left valve showing the tine concentric stria' of the test.

Hamilton group. Delphi. Onondaga Co., N. Y.

Leiopteria Torre yi.

Page 174.

See Plate 22.

Fig. 11. A left valve of this species.

Chemung group. Panama, Chautauqua Co., N. Y

Leiopteria Troosti.

Page 167.

Fig. 12. A left valve showing the form and surface characters.

Fig. 13. A portion of the surface enlarged to three diameters.

Hamilton group. Schoharie Co., N. Y.

Leiopteria Gabbi.

Page 169

Fig. 14. A left valve showing the form and surface character:

Hamilton group. Cayuga lake, N. Y.



PLATE I.XXX VI II—Continued

Leiopteria Sati.
Page 162.

I."> An imperfect left valve preserving very fine concentric Lines.

Hamilton group. Ni lake, N. Y

I". The left valve of a specim n pre e 'ving b<th valves, sho i stent of the wing and general
Coini of the shell.

flaini] i / il -V. Y.

17. The right valve ofa large specimen with the valves partiallj opened.
Han a, .V. Y.

Pig. 18 A left valve preserving the auricle and wing nearly entire. The hody of the shell has I n subjected
to pressure and distortion in thi d : nol H present the true form and obliquity.

Hamilton group. Belloua, N. Y.

Fig
1

. 19. An imperfect i fl valve as preserved in a coarse

Hamilton group. /, I Co., ZV F

Pig 120 A small :

' c iderabl '

hosity.

I familton group. 8 ' •
. .V. )".

Leiopteria Gkeeni.
Page 160

See Plate 20.

Pig. 21. A large left valve. The figure is restored on the beak and anterior side.

Hamilton group. BelUma, Totes Go.,- N. Y.

Pig 22. An im] Jit valve.

Hamilton group. Canandaigwa lake, X. Y.

Leiopteria Bigsbyi.
Page 1U5.

See Plate 20.

Pig. 23. A small right valve referred to this species.

Hamilton group. 3r. Y.

Leiopteria Lea i .

Page liw.

Fig. 24. A small left valve.

Ki^r '_'.". A larger imperfect left valve associated with the prec idin
;

Hamiltoi SchoTiarit Co., 3". 1".

Leiopteria M itch elli.
166

See Plate 20.

26. A lar .
i' imperfect left valve as obtained fi-om the impression of the exterior of the valve in the

matrix.

Hamilton gr mp. S : '.. .V. Y.

Leiopteria Rafinesqcju.
Page L6I

Pig. 'J7. A near! \ entire left valve showing the form and the strong ric undulations.

Illllu . A . Y.

Pig. 28 Aright valve referred tot] l'h pecimen is u beak and extremit] of

the v

Hamilton group. / li 'le, -V. Y.

Leiopteria lingueformis.
Pa 178

Pig. 29. A left valve, de led of the test, showii leraJ form with the pallia! line and muscular

impn
i !hemung group North of I i, A Y.
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PLATE LXXXIX.
a—Spinifera.

Lf.PTODESMA SP1NIGERTJM.

Page 177.

See Plate 21.

Fig. I. A left valve preserving the spiniform extension of the cardinal angle.

Chemung group. Chemung river, i dra, N. F.

LePTODESMA LONGISl'IXUM.

Page 179

See Piatt- 21.

Figs. 2, 3. Two left valves varying slightly in form and surface markings.
Fig. 4. A large imperfect right valve preserving a portion of the finelj striated ligamental area.

Chemung group. Near Elmira, N. T.

Leptodesma Shtjmardi.

Pago 180.

Figs. 5, 6. Two left valves varying somewhat in form ami proporti

Chemung group. Near Elmira, N. Y

Lepiodesma potens.

Page 188. •

See Plates 21 and 22.

Fig. 7. A nearly entire right valve of this species.

Chemung group. Near Olean, N. Y.

Leptode>jia kobustum.
Page 181

See Plate 21.

Fig. 8. A large left valve.

Chemung group. Steuben Co., .V Y.



PI. A IK LXXXLX—Continued.'

LEPTt tDESMA MORTONI.
e 190.

See Plate 21.

Fig-. 9. The specimen fig. 31, plat.. 21, redrawn to show the form of the body and size of the wing.

Chemung group. I'-rlriil,, Cattaraugus Co., X. J".

Pig. 10. The right valve fig. 32, plate 21, redrawn to show the proper form and characters of this valve.

Chemung group. Portville, N. Y.

Pig. 11. A cardinal view of a S] tmen, preserving the valves partially open ami showing- their comparative
si/e. Chemung group. Little Genesee, N. Y.

Leptodesma Billingsi.

Page 19-2.

Pig. 12. A large left valve.

Chemung group. Panama, X. Y.

Fig. 13. A right valve agreeing in form and proportions with this species, hut referred with some doubt
on account of the geological position.

Chemung group. Near Elmira, N. Y
Fig. 14. An imperfect left valve of somewhat different form.

Chemung group. Panama, X. Y.

Fig. 15. A small left valve from the same horizon as the specimen tig. 13.

Leptodesma lepidum.
Page 195.

See Plate 21.

Fig. HI. A left valve showing the form and surface markings.

Chemung group. Tioga Co., Pa.

Leptodesma Agassizi.
• Page 183

Figs. 17. Is. Two h't't valves showing tic characteristic form of this species.

Pig. I'.e A small light valve.

Chemung group. Near Elmira, X. Y.

Leptodesma Stephani.
Page 194

Fig-. 'Jo. A right vnh e.

Figs. 21, '-'2. Two left valves showing'- the usual characters of the species.

Chemung group. Bradford, Pa.

Leptodesma disparile.

Page 186.

See Plate 25.

23. A right valve showing- the form ami ornamentation.

Pig. '.'1 A small left valve preserving the spiniform process.

Chemung group. McKean Co., Pa.
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PLATE XC.

b— Umbonata.

Leptodesma Medon.
Page 197-

Figs. 1-3. Three left valves varying somewhat in form and size.

Fig. 4. A. right valve of this species.

Chemung group. Lawreiiceville. Tioga Co.. Pn

Leptodesma Mentor.
Page 205.

See Plate 23.

Fig. 5. A left valve of the usual form.

Chemung group. Smeiliport, Pa.

Leptodesma Cadmus.
Page 201.

Fig. 6. A left valve of a specimen preserving both valves partly open.

Chemung group. Smithfield, Bradford Co., Pa.

Fig. 7. A large left valve.

Chemung group. Steuben Co.. N. T.

Leptodesma Oeodes.
Page 206.

See Plate 25.

Fig. 8. The specimen fig. 9, plate 25, redrawn to sh< w the true form of the body and wing

Chemung group. Smethport. Pa.

Leptodesma ombonatum.
Pago 1

-

See Plate 22.

Fitr. 9. The specimen tig. 13. plate 22, redrawn to show its proper form and proportions,

Chemung group. Twenty Mile creek, Chautauqua Co., N. Y.

Leptodesma umbonatom, var. depressum.
e 199.

See Plate 22.

Fig. 10. The specimen tig. 14, plate 22. redrawn and restored in outline.

Chemung group. Napoli Centre, Cattaraugus Co., N. Y

Leptodesma Creon.
Page 202

Figs. 11, 12. Two left valves showing slight differences in form and surface markings.

Pig. 13. A right valve.

Chemung group. I , Tioga Co., Pa.

Leptodesma Loxias.
Page 204.

Fig. 14. A left valve of this species.

Chemung group. /< Co., Pa.

Leptodesma Demtjs.
Page 203.

Figs. 15, 16. A right and left valve showing the usual form of the shell.

Chemung group. Lawn Vioga Co., Pa.

c—Rostrata.

Leptodesma extenuatdm.
Page 207.

Plato 22.

Fig. 17. The specimen fig. 23. plate 22. redrawn to show- the entire form and proportions.

Fig. IS. A right valve with the test removed showing the pallial line and muscular impr

Chemung group. Mansfield, Tioga Co . Pa.



PLATE XC—Continued

Leptodesma Hector.
Page 209.

Figs. 19. 20. The left and right valves of this species The right valve preserves the pallia] line and mus-
cular impression.

Chemung' group. Canton, Bradford Co., Pit.

Leptodesma Clitus.
Page '210.

Fig. 21. A left valve, showing the form ami surface markings.

Chemung group. Mansfield, Pa.

Leptodesma Corydon.
Page/ 212

Fig-. 22. The left valve described.

Chemung group. Mansfield, Pa.

Leptodesma Orcus.
Page 215.

Fig. 23. A left valve.

Chemung group. Mansfield, Pa.

Leptodesma truncatlm.
Page 211

Figs. 24, 25. A right and left valve of this sjini's.

Chemung group. Mansfield, Pa.

Leptodesma alatum.
Page its.

Pig. 26. A left valve.

Fig. 27. A right valve preserving the pallia] line and muscular impression. The apparent anterior mus-
cular scar is due to a defect in the shell, as the pallial line can lie traced to a point just anterior

to the beak.

Chemung group. Canton, Bradford Co., Pa.

Leptodesma Pelops.
Page 214.

Figs. 2S, 29. Two left valves varying slightly in form and proportions.

Chemung group. Mansfield, Pa.

Leptodesma Orus.
Page 210.

Fig. 30. A left valve showing the form and surface markings.

Chemung group. Mansfield, Pa.

Leptodesma Nereus.
Page 217.

Fig. 31. A mould of an imperfect right valve lying in the left valve, showing the oblique lateral teeth, the

pallial line and muscular impression.

Figs. 32, 33. Two left valves: tig. 33 shows an oblique lateral tooth corresponding to the two in the light

valve represented in figure 31.

Chemung group. Mansfield, Pa.

Leptodesma Lysander.
Page 216.

See Plate 22.

Fit;. 34. A left valve, showing the form ami regular concentric stria1 of the surface.

Chemung group. Mansfield, Pn.
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PLATE XCI.

c— Rostrata.

Lepto I )ESM A Bitojj .

Page 222.
I g 1 An imperfect left valve of this speci<

Chemung group. Smith of Smethport, Pa.

Leptodesma aliforme.
Page 22 !

.

S • Plate 22.

Fig. 2. A. large right valve |showing the pallial line and muscular impression. This figure is given in
•(irri-rtii.il ol Kg. 2S of plate 22.

Chemung group. Angelica, N. V.

Leptodesma RODE.
FitgeSZli

See Plate 25.

Fig. :{. The left valve described. This figure is given in correction of figure 12, plate 25.

Chemung group. Near Sinetlvport, Pa.

Leptodesma Jason.
Page 213.

Fig. 4. A left valve of the medium size.

;

i rnung group. Canton, Bn
,
Pa.

Fig. 5. A right valve somewhat Lmperi reserving the form of the body and cai'dinal expansions.

Chemung group. Near Mansfield, Pa.

Fig. 6. A smaller right valve associated with the preceding

Leptodesma Lesleti.
Page 223.

Fig. 7. A large left valve showing the form and surface markings.

,

*
Chemung group. Susquehanna Co., Pa.

Leptodesma avifobme.
Page 224.

Fig. 8. An imperfect left valve.

Chemung group. Tioga Co;., Pa.

d—Patulata.

Leptodesma flaccidum.
Page .'Jo

Pig. 9. A left valve showing the characteristii hespecies.

Chemung group. / Fioga Co., Pa.

Leptodesma patulum.
Page -'

Fig. 10. An imperfect left valve.

Chemung group. Mansfield, Pa.

Fig. 1 1. A right valve.

Chemung group. \fa isfield, Pur,

e—Arcoidea.

Leptodesma arcifokMe.
Page 829

Fijf. 12. A large left valve.

Chemung group. Mansfield, Pa.



PLATE XCI—Continued.

Leptodesma Maclukii.
Page 22S.

See Plate 25.

Fig. 13. A large left yalve of this species. This figure is given in correction of tig. 13, plate 25.

Chemung group. Near Smethport, Pa.

Fig. 14. The right valve figured on plate 25, tig. 8, redrawn to correct the outline.

Chemung group. Xcar Smethport, Pa.

Leptodesma quadratum.
Page 233.

Fig. 15. The left valve described.

Chemung group. Steuben Co., N. Y.

Leptodesma propinquum.
; Page -231.

Fig. 16. A nearly entire left valve, showing the form and characters of the species.

Chemung group. Maw-field. Pa.

Fig. 17. A similar right valve.

Chemung group. Mansfield, Pa.

Leptodesma Phaon.
Page 230.

Fig. 18. A left valve of this species.

Chemung group. Munsjbhl, Pa.

Leptodesma Lichas.

Page 232.

See Plate 21.

Fig. 19. A small left valve.

Chemung group. Stevhen Co., N. Y.

Fig. 20. Tin- left valve figured on plate 21, tig. 37. redrawn to con-eel the outline.

Chemung group. PMlipsburg, N. Y.

f—Mytiloidea.

Leptodesma acutieostrum.
Page 234.

Fig. 21. The left valve described, showing the form of the body and the acute anterior end.

Chemung group. Warren, Pa.

Leptodesma mytiliforme.

Page 235.

See Plate 25.

Fi«\ 22. The right valve figured on plate 25, tig. 7, redrawn to correct the outline and the form of the body.

Fig. 23. A small left valve.

Fig. 2-1. A view of left valve given in correction of lig. 11, plate 2.1.

Fig. 25. Two left valves as preserved on the surface of a piece of sandstone.

Chemung group. Road from Olean to Smeikport, Pa.
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PLATE XCII.

LlMOPTERA CANCELLATA.

Page 244.

See Plate 26.

Pigs. 1. 2. Two small left valves differing in the frequency of the radii.

Hamilton group. Falls of the Ohio.

Pig. :;. The left side of the original specimen, redrawn to show the restored outline, the pallial line and

muscular impression.

Hamilton group. Falls of flu Ohio.

LlMOPTERA MACROPTERA.

Page 246.

See Plates l'4. 26, 27, 28 and 29.

Fig. 4. A small gibbous left valve showing numerous tine radii.

Hamilton group. Delphi, Onondaga Co., X. Y.

Fiffs, 5, 6. The right and profile views of a small specimen showing the form and verity if the sholl

Hamilton group. Pratt's falls, Onondaga Co., 2V. Y.

Pig, 7. An outline of a large right valve.

Hamilton group. Schoharit Co X. Y.

Fig. 8. A loft valve preserving very marked surface characters.

Hamilton group. Delphi, N. Y.

Fig. 0, A right valve showing the marked radii on the umbonal region and their gradual obsolescence

toward the margin of the valve. The hinge preserves the striated ligamental area, the

oblique lateral teeth and three obscure cardinal folds anterior to the beak.

Hamilton group. Pratt's falls. Onondaga Co., N. Y.

LlMOPTERA OBSOLETA.

Page 249.

See Plates 26 and 29.

Fi^-. 10. A large left valve, showing the form and surface characters and a portion of the ligamental area.

Hamilton group. Pratt's falls, Onondaga Co.. N. Y.
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