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Preface.

—_——

The report npon the fossils of the Paleozoie formations of New
Jersey forms Volume ITL. of the Paleontology Reports of the
Stute Geological Survey. The previous reports of this series—
Volume I, The Brachiopoda and Lamellibranchiata of the Raritan
Clays and Greensand Marls, by R. P. Whitficld 7 and Volime I1.,
The Gasteropoda and Cephalopoda of the Raritan Clays and Green-
sand. Marls, by the same author—were prepared and pnblished
in co-operation with the United States Geological Survey. They
appear, also, as United States Geological Survey Monographs IX.
and XVITI., respectively. Although this report—Volume I1T.—
was written and published under the direetion of the present State
Geologist, it is proper to state that the field work was commenced
and carried on in 1899 and 1900, while Professor John €. Smock
was State Geologist.

The Paleontology Reports are distributed to libraries, geologists
and other surveys. Volume ITL will be sent upon request, also,
to those especially intercsted in this subject. A few copies of
Volumes I. and II. of this series are still undistributed, and
libraries are wrged to notify the State Geologist of gaps in their
scts of survey reports. The reports are distributed without cost,
except that transportation charges are paid by the recipient.

The subject matter of the Paleontology Reports is of a more
specialized nature than of some of the volumes of the Final Re-
port series—i. ¢., tho Report on tho Physical Geography of ‘tho
State, Volume IV.; and on Glacial Geology, Volume V.; nor is
1t of such direct economic value as the Report on Water-supply,
Volume TIL.; and the Report on the Clay Industry, now in prepa-
ration.  Nevertheless, o knowledge of the fossils contained in the
rocks of the State is of no little importance. The age of the for-
mations, their correct stratigraphical position, and the conditions
under which they originated, are, in part, to be determined by

(xi} -+
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a study of their fossil contents. Correct inferences as to their
oconomic value and the ready and accurate determination of their
ocenrrence depend largely upon a precise knowledge of these points.

A striking example of this indireet economic value of paleonto-
logical studies was seen in connection with these very investiga-
tions. Very carly in the work it was found that the earthy lime-
stone, so extensively used in the vicinity of Phillipshurg for the
manufacture of Portland cement, as well as the pure non-magnesian
limestone used with the cement rock to inerease the pereentage of
lime, belonged to the Trenton formation, and was readily recog:
nized by the fossils it contained. It was found to ocenpy a definite
position in respect to the underlying Kittatinny limestone, which
was highly magnesian and of no value for Portland cement, and
the overlying Tudson River slate. This fact being detormined, it
was a comparatively rapid and easy matter to trace the houndaries
of the fornation and s¢ determine the location of these beds. Tt
was at once possible to eliminate a large area from the tield of
investigation, with great gaving both of time and money. In fact,
the Report npon the Portland Cement Roeks® conld not have been
prepared, without the expenditure of a much greater sum thun
was involved, if it had been necessary to examine the whele area
of Paleozoic rocks with as much detail as was given to a few com-
paratively narrow zones.

But even if the study of these fanuas were totally nuproductive
of any economic results, direct or indireet, nevertheless, their in-
vestigation is a legitimate part of the Survey work. It is worthy
the honor and name of the State to foster “science for science’s
sake,” and to carry on investigations which add something to the
s of human knowledge.  When it is remembered that these
fossils are the remains of living forms——some of them the highest
forms of life of their time—-and that from these lowly forms has
come, through countless years, the grand eulmination of the life
of torday, a new intercst is aroused.  They cease to be mere bits
of stome, curious but meaningless, and become instead the touch-
stones to the past.

HENRY B. KUMMEL

*Apn. Rep. for 1900
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Introduction.

The present report on the Paleozoic Paleontology of New Jersey con-
sists of two parts. Part L. covers the Stratigraphic Paleontology. The
several geologic formations recognized in the State are described, lists
of their included fossils are given and the characteristics of their fossil
faunas are discussed with a view of establishing correlations between
the Paleozoic formations of New Jersey and those of other regions.
The detailed geographic distribution of the formations and their
geologic structure are not considered in the present report, but many
facts of distribution and structure have been given in a report upon
“Portland Cement,” published in the Annual Report of the State
Geologist for 1900, and in a report upon “The Rocks of the Green
Pond Mountain Region,” in the Annual Report for 1901,

Part II. of the report is devoted to Descriptive Paleoniology. In
this part the fauna of each formation is taken up in detail, each one of
its species being fully described and illustrated on the accompanying
plaies. This part includes the descriptions of many species previously
deseribed elsewhere, as well as the descriptions of a considerable
number of new species here published for the first time. With the
descriptions of old specics one or more references to the literature of
the species are always given, but no attempt at a complete bibliography
has heen made. The references usually selected are those which will
direct the reader to additional illustrations which will be helpful in
the identification of the species. For a complete hibliography of the
Brachiopoda, to which class of organisms a large number of the species
described in the present velume belong, the reader is directed to Bui-
letin No. 87 of the United States Geological Survey, entitled “A
Syvnopsis of American Fossil Brachiopoda, including Bibliography and
Synonymy,” by Charles Schucheri. Those readers who desire a full
discnssion of the characteristics of the various Branches, Classes,
Orders and TFamilies of the fossil organisins deseribed are referred
to any one of the several texi-books of paleentology, the Lest one for

(3)
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4 INTRODUCTION,

American students heing Eastman’s translation of “Zittel’s Text-Book
of Paleontology,” published by Macmillan & Company.

Most of the drawings accompanying Part II. have been prepared
by Miss Mildred I.. Marvin. A few have been made by Miss Annie
L. Weller and Mr. D. F. Higgins, and the writer himself has con-
tributed a small number.
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PART L

Stratigraphic Paleontology.
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CHAPTER 1
GENFRAL RELATIOXS,

The Paleozoic rocks of New Jersey fall naturally info three peo-
graphic divisions. The first of these is the Delaware valley area, lying
to the northwest of the Kittatinny mountain, hetween the crest of
the mountain and the Delaware river; the second area is the Kiila-
tinny valley, lying between the Kittatinny mountain on the northwest
and the erystalline highlands on the southeast; the third division in-
cludes several smaller outlying areas within the region occupied by ihe
Pre-cambrian crystalline rocks, which are entirely surrounded by the
erystalline rocks or by the erystalline rocks on ont side and the T'riassie
sandstones on the other. The areas of paleozoic sedimentary strafa
within the erystalline highlands occupy the valleys of the Musconeteong
and Pohatcong rivers, the valley of the South Branch of {he Raritan
river from Califon northeastwardly to beyond German Valley, and
the area kmown as the Green Pond mountain region, which extends
from near Port Oram northeastwandly to the New York Siate line at
Greenwood lake, having its greatest width a little south of New-
foundland. Between the German Valley and the Green ond moun-
tain regions there are several additional, much smaller areas. On the
border hetween the crystalline highlands and the red Triassic sand-
stones there is a small area extending northeast for a short distanee
from the Delaware river at a point ahout two miles south of Riegels-
ville, another at Little York, another of considerable extent extending
from Pattenburg castwardly to beyond Clinton. There is a small
area about Pottersville and another larger onc extending northeast-
wardly from Peapack. With the exception of the Green Pond moun-
tain region, the geologic formations of all of these outlying areas are
essentially the same as those in the Rittatinny valley, hut in the Green
Pond mountain regions scveral conspicuous geologic formations eceur
which are seen nowhere else in the State.

The geologic formations of the Delaware valley arca are all of
Silurian and Devonian age, covering a period extending from the time

(7)
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8 PALEQAOIC PALEONTOLOGY.

of deposition of the Shawangunk conglomerate, which was the begin-
ning of Silurian time, fo ihat of the Onondaga limestone, which repre-
sents the firgt half of middle Devonian time. In the Kittatinny valley
and in all of the outlying areas, except the Green Pond mountain
region, the formations arc of Cambrian and Ordovician age. The
greatest range of geologic formations occurs in the Green Pond moun-
tain region, where there are Cambrian strala as old as any in the Kitta-
tinny valley, and Devonian strata younger than’ any in the Delaware
valley.

In the following table the geologic formations of Paleozoic age in
New Jersey have been arranged in sequence, and in the following
pages their paleontologic characters will be discussed in order, begin-
ning with the oldest and proeceding to the youngest. 1In fhe table the
formations of the Delaware valley area are placed in one coluimn, those
of the Kittatinny valley and all of the outlying areas, exeept the
Green Pond mountain region, in another, and those of the Green
Pond mountain region in a third column.

NEW JERSEY GEOLOGICAL SURVEY
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GENERAL RELATIONS. 9

DELAWARE VALLEY.

KIrraTiNNY VALLEY.

GREEN Ponp MoUNTAIN

Rearox.
Cambrian. Cambrian, Cambrian,.
Hardyston quartzite. Hardyston quartzite.
Kiltatinny limestone| Kittatinny limestone,
(part).
Ordoviciun. Ordotician, Ordovician.
Kittationy limestone
(part).
Trenton limestone.
Hudson River slate.
Silurian, Stlurian. Silurian.
Shawangunk conglomer- Green Pond Mountain
ate. conglomerate.
Medina sandstone. Longwood shale.
Poxino 1sland shale. Decker Ferry formation.
Bossardville limestone.
Decker Ferry formation.
Rondout formation,
Manlius limestone.
Devonian. Devonian. Devonian.

Coeyman’s limestone.
New Bceotland beds,
Stormville sandstone.
Becraft limestone.
Kingston beds.
Oriskany formation,
Esopus grit.
Onondaga limestone.

Newfoundland grit.

Monroe shales.

Bellvale flags.

8kunnemunk conglom-
erate.

The names used for the formations in New

Jersey have in most

cases been adopted either from New York or from Pennsylvania, into
which States the New Jersey formations cxtend, and where they have
heen more or less carefully studied and deseribed in the literature.

NEW JERSEY GEOLOGICAL SURVEY




CHAPTER IL
FORMATIONS OF CAMBRIAN AGE.
ILARDYSTON QUARTZITE.

‘Wherever ihe sedimentary Palcozoic strata lie normally against the
pre-cambrian crystalline rocks without faulting, both in the Kitta-
tinny valley and in the outlying areas, the beginning of the sedimentary
series is a rock with exceedingly variable lithologic characteristics, but
always highly siliceous. In some localitics it is a quartzite, some-
times it is a conglomerate, often an arkose, and in its upper layers it
becomes more and more calearcous, with some shaley beds. This
formation is known in New Jersey as the Hardyston quartziie. It
was first named the Hardystonville quarizite by Wolff and Brooks,*
but an abbreviation of the name to Hardyston scems desirable. | The
same formation extends into Pennsylvania, where it is known as the
Chiques sandstone,} and similar beds extend southward along the
Appalachians.

In New Jerscy {he thickness of the formation is as varinble as its
physical characters. Wolff and Brooks] gave its thickness as ranging
from “thirty feet to a foot or less,” but their ohservations were rve-
stricted to the region about Franklin Furnace. In other parts of its
outerop the conglomeritic phase of the formation is known to equal
or even exceed 200 foet,

The age of the formation has been well established as Cambrian.
In the carly reports of the survey, without fossil evidence, it was corre-
lated with the Potsdam sandstone of New York,$ but later, Beecher||
first found fossils in the formation at Hardystonville, helonging to
the Trilobite genus Olenellus, which established its age as lower Cam-
brian., At a lnter date FocrsieY discovered additional fossil localities,

* Eighteenth Ann. Rep. U, 8. Geol, Surv,, pt. IL., p. 442.

t Penn, Geol. Surv., Bummary, Final Report, vol. I,, p. 165.
1 Loe. cit. :

$ Geol. N. T, 1868, p. 71,

Il Aon. Rep. State Geol. N. J. for 1890, p. 48.

9 Am, Jour. 8ci. (3), vol. XLVI, p. 438.

(10)
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FORMATIONS OF CAMBRIAN AGE. i

Olenellus always being the most conspicuous form. During the field
investigations carried on for the preparation of the present report,
fossils have been found (1) at various points along the line befween
Hardystonville and Frankville Furnace, (2) at the southern end of
11ifP’s pond, north of Andover, (3) at the foot of the mountain cast of
Pranquility, (4) in the railroad cut just north of Oxford Furnace and
(5) in the railroad cut at Washington. Aside from some more or less
indefinite worm burrows, all of the fossils detected have been trilobites,
referableto a single species of Olenellus, which has been identified as
0. thompsoni. Except at the localitics near Franklin Furnace and
Hardystonville, where several nearly perfect heads of Olenellus have
been found, all of ihe specimens are in fragmentary condition.
Wherever they oceur the specimens of trilobites have always been found
in the decomposed portions of the more calcarcous beds of the forma-
tions. In the process of weathering the caleareous portion of theso
beds is removed by solution, leaving a more or less friable, rusty brown
gandstone. The tests of the trilobites are removed with the other cal-
careous matter, leaving cavities, along which the rock easily splits; but
in the unweathered portions of the rock the fossils have in no ease been
detected, although they must be present in greater or less abundance.
Field ohservations have led to the conclusion that whenever the decot-
posed heds of the Hardyston quartzite present a rusty brown appear-
ance, with a rather fine-grained, arenaccous lexture, fragments of
Olenellus may be detected in greater or less abundance if carciul
gearch is made.

The formation occurs in the Green Pond mountain region, and
its upper calcarcons portion or the limestones immediately super-
jacent to it have afforded fragments of Olenellus.® At the time of iis
deposition the formation was doubtless continuous across the present
crystalline highlands, from the Green Pond mountain region to the
Kittatinny valley.

KITTATINNY LIMESTONE.

Lying conformably upon the Hardyston quartzite there is a great
thickness of limestone in large part dolomitic and rarely fossiliferous.
The division between the quartzite below and this limestone is not a
gharp one, the siliceous Hardyston beds becoming more and move
calcareous in their composition, through strata of arenaceous lulm--

* Waleott, Am. Jour. Sci. {8}, vol, XLVIIL, p. 309.
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12 PALEOZOIC PALEONTOLOGY,

stone or caleareous sandstone and shales. This limestone formation
has a great thickness, which is estimated at from 2,700 to 3,000 feet.
It is designated the Kittatinny lmestone * because it is the great lime-
stone formation of the Kittatinny valley, where it occupies extensive
arcas. It is also present in all of the outlying areas. Like the
Hardyston quartzite, this limestone formation was doubtless at one
time continuous across the area now occupied by the crystalline high-
.lands, and has been eroded. It is continuous across Pennsylvania,
where it has been described as the Great Valley limestone, No. IL,}
“and across Maryland and the eastern part of West Virginia into Vir-
ginia, where it is known as the Shenandoah limestone.] The forma-
tion also extends northward from New Jersey into New York.

T'ne fossil fauna of the Kitlatinny limestone, so far as it is known,
15 not an extensive one. Although organic remains have been found
at. but few localities, they are sufficient to establish the age of the
formation as Cambrian for the most part. At one locality, near the
summit of the formation, however, a fauna indicating the early
Ordovician age of the beds containing it has been collected.

The largest fauna of Cambrian age which has been discovered in
the formation is that from O’Donnell and MacManniman’s quarry,
ot Newton (Locality 136 A), where the following species have been
collected :

Foraminifera? genus and sp. undet.
Lingulella stoneana Whitd.

Orthis newlonensis n. sp.
Microdiscus? sp. undet.

Olenellus? sp. undet.

Plychoparia newtonensts n. sp.
Plychoparia 2 sp. undet.
Anomocare pervula n. sp.
Dikelocephalus newtonensts n. sp.

‘This fauna is of much interest because of its similarity to some of
the upper Cambrian faunas of the so-called Potsdam sandstone of
the Upper Mississippi valley. The species described as Dikelocephalus
newtonensis is the most abundant member of the fauna and is closely
allied to D. pepinensis from Minnesota. Lingulella stoneana, which

*That portion of it near Franklin Fornace was called the Wallkill limestone by
Wolff and Brooks, Eighteenth Ann. Rep. U, 8. Geol. Surv,, pt. IL, p. 443
. 1 Penn. Geol. Surv, Bummary, Final Report, vol. L, p. 298.

1 Md. Geol. Surv., vol. L, p. 178,
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FORMATIONS OF CAMBRIAN AGE. 13

is not associated with the other species, but occurs in a bed a few feot
higher in position, 15 a Wisconsin form, of peculiar type, which is now
recognized for the first time from the east. The association with a wali-,
defined species of Dikelocephalus, of the species which has here been
referred to the genus Qlenellus, would be of much greater inlerest if
the identification could be made with certainty, but, in any case, it
suggests the possibility 6f a much longer range for the genus Olenelins
in geologic time than has been ascribed to it. ~This genus is usuall ¥
considered as particularly characteristic of the very lowest Cambrian
strata, but here it scems to be associated with a fauna which bears
unmistakable marks of upper Cambrian age.

In A. J. Gracy’s quarry (Locality 136 C), just south of Newion, a
few imperfect specimens of the brachiopod, described as Orthis new-
fonensis, have been detected; and again, the same species has heen
found in an abandoned quarry north of Andover, near the Delaware,
Lackawanna and Western railroad, west of Long pond {Locality

158 C). In neither of these localities have any trilobites been found
associated with the brachiopods.

About one-half mile north of Blairstown (Locality 175 A), in an
abandoned quarry, a bed about one foot in thickness was found to
contain many fragments of trilobites, and the following species have
been identified :

Agraulos saratogensis Wale.
Ptychoparia blairi n. sp.
Ptychopuria caleifera Wale.?

Of these species one is deseribed for the first time in the present
report, the other two being identified with species deseribed by Waldott
from the upper Cambrian limestones of Saratoga county, New York.

One other fossiliferous locality in the Cambrian portion of the
Kittatinny limestone has been found in Robinson Brothers’ quarry,
south of Carpentersville (Locality 341 A). This locality is situater
in one of the outlying areas of the limestone, occupying the valley
of the Pohatcong river; only onc species, Solenopleura jerseyensis
Weller,* has heen found, which was described for the first time from
this locality.

The position of these various fossiliferous beds of the Kittatinny
limestone, in the formation as a whole, cannot, be defermined with-
certainty, but it may probably he stated, with a degree of safety, that

* 1o the Annual Report of the State Geologist for 1899 this species is doubtfully
referred to the genus Liostracus.
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34 PALEQZOIC PALEONTOLOGY

all of these fossiliferous localities, with the exception of that near
Carpentersville, are in the upper portion of the formation. The
Carpentersville locality is probably somewhere in the lower third of
the entire series.  So far as the fossils afford any definite evidence,
the age of all is upper Cambrian. No middle Cambrian faunas have
heen recognized, although the Olenellus fauna of the Hardyston
guartzite is usually considered to be of lower Cambrian age, and a
widdle Cambrian fauna would naturally be expected to occur some-
where in the formation.
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CHAPTER IIl.
FORMATIONS OF ORDOVICIAN AGE.
KITTATINNY LIMESTONE,

The top of the Kittatinny limestone in New Jersey is not a con-
tinuous horizon, as there is an erosion interval between it and the
Frenton limestone, the next succeeding formation. At many localitios
the highest beds arc doubtless Cambrian in age, but the remnants of
beds bearing a younger fauna than that characterized by Dikelo-
cephalus are present in.at least one locality. These strata seem not 10
he separated by any physical break from those hearing the Cambrian
fauna, and the deposition was doubtless continuous from early Cani-
brian time until after the opening of the Ordovician, as usually under-
stood. The single locality in the Kittatinny limestone which has
afforded this carly Ordovician fauna is in the railroad cut of the
Delaware branch of the New Yeork, Susquehanna and Western rail-
road at Columbia (Locality 210 A). 'The limestone al this point iz
somewhat thinner bedded than usual for the formation, the beds being
frequcﬁtly separated by thin, shaley partings. Similar strata occur
along the railroad at Hainesburg, near the top of the formation, and
they, teo, may be of Ordovician age, although no fossils have Deen
found at that locality. At Columbia the Trenton limestone ouicrops
© only a short distance up the hillside from the railroad cut where
the fossils oceur, so that the position of the fanna near the top of the
Kittatinny limestone formation is assured. The following species of
fossils have been recognized:

Dalmanella wemplet Cleland.
Dalmanella electra (Bill.).
Syntrophia lateralis {Whitf.).
Cyriolites sinualus H. & W.
Bellerophon sp. undet.
Raphtstoma columbianag n. sp.
Ltospira sp. undet.
Ophiletaf sp. undet.
(15}
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16 PALEOZOIC PALEONTOLOGY.

Becyliomphalus subelliptica n. sp.
Polygyrate sindsira n. sp.
Plalyceras? columbiane n. sp.
Cyrieceras sp. undet.

Tsotelus canalis (Whitf.).
Hlenurus columbiena n. sp.
Bathyurus? sp. undet.

This fauna contrasts sharply with the Cambrian fauna of the Kitta-
{inny limestone, by reason of the predominance of gastropods, a char-
acicristic in which the fauna agrees with that of the Beckmantown
limmestone of New York in most of jts localities.

Of the species identified with already-described forms, two, Syrtro-
phia lateralis and Jsotelus canalis, oceur in the beds of Beckmantown
age at Fort Cassin, on Lake Champlain. One species, Dalmanells
elecira, was deseribed from the Levis beds of similar age on the St
lawrence river, near Montreal. Dalmanella wemplei was described
from the same horizon at Fort HMunter, New York, in the Mohawk
valley ; this species, however, is closely allied to, and perhaps should
Iw: considered as identical with, D). macleodi (Whitf.), from the typical
Heekmantown limestone at Beckmantown, New York. Jlenurus
columbigna, also, ocenrs al Fort Hunter, New York, but has heen
ileseribed from there under another name. Cyriolites sinuatus was
originally deseribed from the Pogonip limestone of Nevada. Aside
from these species, which arc identical with forms in the Beekman-
town limestone of New York and Canada, all of the new species de-
scribed have their neavest allies in the same fauna, and there can be
no question whatever as to the correctness of the correlation of the
Beds at Columbia with the Beekmantown limestone of New York.

THENTOXN LIMESTONE,

In the Kittatinny valley and in most of the outlying areas, aside
from the Green Pond mountain region, two conspicuous rock forma-
tions are met with. One of these is the great magnesian limestone
serics already described under the name Kittatinny limestone, and
the other is the Hudson River slate, whose outcrop covers a consider-
ably greater area than does the limestone. Wherever the normal
sequence from the great limestone formation to the slate is present
in New Jersey, a much less conspicuous limestone formation may
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always be detected between the two. The average thickness of this
formation is from 135 to 150 feet, and although it is a limestone, it
is very different in character from the subjacent Kittatinny limestone.
Chemically it is a nearly pure caleinm carbonate, while the Kittatinny
limestone is almost always highly magnesian. It becomes, however, an
argillaceous limestone in the transition beds to the overlying shale. Itis
usually much darker in color than the Kittatinny limestone and almost
always contains fossils, although they are frequently fragmentary and
poorly preserved. The formation was described by Professor Cook® as
the fossiliferous limestone and its Trenton age has long been recog-
nized. It rests unconformably upen the Kittatinny limestone, the two
formations heing separated by an erosion interval, and in its lower beds
it i frequently conglomeritic, the pebbles being from the underlying
Kittatinny limestone. In some localities, where it is not conglomeritic
at the base, ils lower portion consists of fine, clastic material, ap-
parently derived from the underlying Kittatinny limestone. In many
localities the formation is apparently absent, the Hudson River slates
resting directly against the Kittatinny limestone, but in all these cases
its absence is due fo overthrust faulting.

A large number of fossil species have been recognized in the forma-
tion at its various localities in the State, and a ecritical study of its
faunas shows that it is not strictly equivalent to the typical Trenton
limestone of New York, but that it also includes somewhat older beds
of the age of the Black River limestone. The entire formation, how-
ever, in New Jersey constifutes a single stratigraphic unit, and this
unit may be considered as being the equivalent of the Black River and
Trenton limestones of New York, although the top of the formation
in New Jersey is doubtless lower down in the series than the summit
of the typical New York Trenton limestone.

Several distinet faurial zones have been recognized in the formation.
The outcrops, however, are usually more or less isolated knolls, and
are usually so fully covered with debris that fossils can be collected
only from loose fragments of the limestonc on the surface. It is also
rare to find more than a single faunal zone in any one cuterop. Tnder
these circumstances the determination of the exact succession of the
faunal zones has been a problem of some diffieulty. ‘The locality
selected for a detailed investigation of the succession of fossil faunas
in the formation is a hill, 580 4 feet in elevation, on the property

*Geol. N, J., 1868, p. 181.
2

NEW JERSEY GEOLOGICAL SURVEY

——




18 PALEQZOIC PALEONTOLOGY.

of Mr. B. J. Hough, just back of the mill at Jacksonburg, near Blairs-
town (Locality 174 A). At this locality the formation is more than
ordinarily fossiliferous and the fossils are hetter preserved than usual.
On the lower slope of the hill the Kiitatinny, limestone is exposed and
in the knoll just beyond the slate outerops, so that the eniire thickness
of the formation is present. A french was dug, in order to expose a
continuous section of the formation from its contact with the Kitta-
tinny limestone, through a thickness of 122 fect. At this point in
the section, although the top of the limestone had not been reached,
the trench was discontinued, hecause the rock surface dipped so deeply
beneath the surface of the ground that further digging was imprae-
ticable. It is probable that fifteen or twenty additional feet of lime-
stone are present in the section before it passes into the overlying
Hudson River slates. This section was accurately measured, sixty-one
differcnt beds being recognized, from cach of which fossils were care-
fully collected. This Jacksonburg section through the Trenton lime-
stone will be given first consideration in the discussion of the Trenton
faunas, it heing the key to the determination of the faunal suecession
in this formation in New Jersey.

Locality 174 A.—The Jacksonburg Section.*
174 At. Tine-grained, buff-colored, shaley beds, the con-

stituent material apparently having been de-
derived from the underlying Kittatinny lime-

stone. 2 ft. 2 in.
1. Strophomena sp. undet. (r).
2. Rafinesquina alternate {( Emm.) (r).
3. Dalmanella subequata (Con.) (aa).
4. Otenodonia jerseyensis n. sp. (r).
5. Ctenodonta sp. undet, (r).
6. Modiolopsis sp. undet. (r).
7. Undet. pelecypod (r).
8. Helicotoma sp. undet, (r).
9. Lophospira sp. undet. (r).
10. Trilobite fragments undet. (r).
11. Leperditie febulites ( Con.) (a).

# The relative abundance of the species in the various beds is indicated by the
symbols (a) abundant, (¢) comwon, {f) frequent, (r) rare
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174 A%, Fine-grained, chocolate-colored, shaley beds, simi-

lar

1.

R

o =2 = o

174 A*.  Choco
1
2
3

to the last in all respects except color.
Strophomena sp. undet. (r).
. Refinesquina alternate (Emm.) {r).
Dalmanella subaquata (Con,) {aa).
Ctenodonta sp. undet. (r).
. Modtolopsis jerseyensis n. sp. (r).
- Undet. peleeypods (r).
- Plerygometopus intermedius Wale. (r).
- Leperditia fabulites (Con.) o (a).

late-colored, calearcous band.

- Dalmanella subequata (Con.) (a).
. Lophospira sp. undet. (1).
. Leperditia fabulites {Con.) (a).

174 A*'. Brownish, calcareous shale.

1.

2 S oo W

8.
9.
10.
11
12.
13.

174 A®  Fine-grained, buff-colored, shaley bed.

1. Dalmanella subequata (Con.) (a).
R. Undet. pelecypod fragments (c).
3. Undet. gastropod fragments (e).
4. Orthoceras sp. undet. (c).
5. Leperditia fabulites (Con.) (a).

NEW JERSEY GEOLOGICAL SURVEY

Lingula sp. undet. ().
. Strophomena sp. undet, (r).
. Rafinesquing alternate (Emm.) (r).
. Dalmanella subequata (Con.) (aa).
- Scenidium anthonensis Sard. (r).
. Ctenodonta sp. undet. (r).
Cyrtodonta sp. undet. (r).
Maodiolopsts sp. undet. (r).
Phragmolites sp. undet. ().
Helicoloma sp. undet. (r).
Orthoceras sp. undet. (¢).
Plerygometopus intermedius Wale. (r).
Leperditia fabulites (Con.) (a}.

19
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174 A

174 A"

174 A®.

174 A®.

PALEOZOIC PALEONTOLOGY.

Buff or chocolate-colored, shaley beds, similar to
the preceding, with some bands of darker

limestone.
1. Dalmanella subequatae (Con.) {aa).
2. Ctenodonta nasute (Hall) (r).
3. Undet. pelecypod {ragments (c).
4. Undet. gastropod fragments (c).
5. Ptychopyge jerseyensis n. sp. (r).
6. Leperditia fabulites (Con.) (a).
Hard, fine-grained, dark, bluish-gray limestone.
1. Leperditia fabulites (Con.) (r)..

Fine-grained, buff-colored, shaley beds, with hard,
caleareous bands.

1. Modiclopsis sp. undet. (r).
2. Leperditia fabulites (Con.) {c).
Soft, fine-grained, bluish-gray limestone.

1. Undet. bryozoan (r).
2. Rafinesquing alternate (Emm.) (r).
3. Dalmanella subeguata (Con.) (r).
4. Camarella tnornate n. sp. (r).
5. Modiolopsis sp. undet. (r).
6. Raphistoma peracutum U, & S. (r).

7. Undet. gastroped fragments (r).
8. Bumastus trentonensis (Emm.) (r).
9. Pierygometopus intermedius Wale. (r}).
10. Leperditia fabuliles (Con.) (r).
174 A%, Soft, fine-grained, brownish or bluish-gray lime-

stone.

1. Rhinidictya sp. undet. (e).
2. Phylloporina fenestrata H. (e).
3. Rafinesquing alternate (Emm.) (f}.
4, Dalmanelle subequate (Con.) (c).
5. Ctenodonta nasuta (Hall) (r).

6. Modiolopsis sp. undet. (r).
7. Undet. pelecypod fragments (r).
8. Raphistoma peracutum U. & S. (c).

NEW JERSEY GEOLOGICAL SURVEY
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9.
10.
11.
12,
13.
14.
15.

Lophospira oweni U, & 5.
Isotelus gigas De Kay
Bumastus trentonensis (Emm.)

Ceraurus pleurexzanthemus Green

(r).
(f).
(¢)-
(f)-

21

Pseudosphererochus trentonensis Clark (r).

Plerygemetopus sp. undet.
Leperditia fabulites (Con.)

(r).
(¢)-

174 A''. Soft, bluish-gray limestone, similar to the last.

jﬂ.c-s'-w‘*:waor*

Undet. bryozoan

Lingula sp. undet.
Rafinesquina alternata {Emm.)
Dalmanelle subaquata (Con.)
Undet. pelecyped fragments
Isotelus gigas De Kay
Leperditia fabulites (Con.)

().
(r).
(a).
(c).
().
(r).
(r).

174 A Soft, hluish-gray lhmestone, similar to the last.

o

S

4

174 A%, Hard,

Hindia parva Ulr,
Streptelasma cornteulum H.
Rhinidiciya sp. undet.
Strophomena tncurvate (Shep.)
Dalmanella subeguata (Con.)

. Scenidium anthonensis Sard.

Bumastus trenfonensis (Emm,)

. Leperditia fabulifes (Con.)

bluish-black limestone.

. Romingeria? trenfonensis n. sp.
. Bucania sp. undet.

3. Bumastus trentonensis (Emm.)
. Ptlerygomelopus sp. undet.

. Leperditia fabulites (Comn.)-

174 A, Hard, dark gray, granular limestone,
1
2.

Crinoid stems
Bumastus trentonensis (Emm.)

174 A Hard, bluish-black limestone.
1.

Leperditia fabulites (Con.)
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4 ft.
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174 A, Hard, bluish-black limestone, v ft.

1. Pterygometopus sp. undet. (r).

2. Leperditia fabuliles (Con.) (e).

174 AV, Dark, bluish-gray or nearly black, irregularly
thin-bedded, knotty limestone. 1

1. Streptelasma corniculum H. (a).

2. Aclinostroma trentonensis n. sp. (c).

3. Crinoid stems (c).

4. Rhinidictyo sp. undet. (r).

5. Schizocrania filose (1.) (r).

6. Strophomena incurvate (Shep.) (r).

7. Rafinesquing alternate ( Emm.) (r).

8. Plectembonites sericeus (Sow.) (1).

9. Orthis tricenaria Con. (e).

10. Dalmanella subeguata (Con.) {e).

11. Dalmanella testudinaria (Dal.) (rr).
12. Dinorthis pectinelle (Emm.) (e). -

13. Plectorthis plicatella (Hall) (e}

14. Rhynchotrema inequivaluvis ( Castel.) (a).

15. Zygospira recurvirostris (1) (rr).

16. Cyrtodonta canadensis Bill. (a).

17. Isotelus gigas De Xay . {r).

18. Bumastus trentonensts (Emm.) (r).

19, Encrinurus trentonensis Wale (r).

20. Pierygomelopus eallicephalus (H.) (r).

21. Leperditia sp. undet, (r).

174 A%, Bluish-gray, granular, highly fossiliferous lime-

stone. )

1. Streplelasma corniculum H. (e).

2. Prasopora simulatriz Ulr. (t)-

3. Rafinesquing alternate (Emm.) (r).

4, Plectambonites sericeus (Sow.) (a).

5. Orthis tricenaria Con. (r).

6. Plectorthis plicatelle (Hall) (c).

7. Dalmanella testudinaria (Dal.) (rr).

8. Rhynchotrema inaquivalyis (Castel.) ().

9. Isotelus gigas De Kay (f).

10. Proetus brevimarginatus n. sp. (r).

11. Pterygometopus callicephalus (H.) (f).

NEW JERSEY GEOLOGICAL SURVEY

6 in.

3 ft.




FORMATIONS OF ORDOVICIAN AGE. 23

The following additional species have been col-
lected from a loose slab, probably from this

bed:
1. Nyclopore billingsi Nich. (r).
2. Actinostroma trentonensis n. sp. (c).

3. Parastrophia hemiplicate (Hall) (r).

174 A™. Dark, highly fossiliferous limestorie in beds from

three to six inches thick. 3 ft
1. Streplelasma corniculum H. {rr).
2. Plectambonites sericeus (Sow.) {aa).
3. Rhynchotremainegutvalvis(Castel.) (xr).
4. Proctus brevimarginatus n. sp. (rr).
174 A®. Dark, fossiliferous Jimestone. 9 in.
1. Strophomena incurvata {Shep.) (r).
2. Plectambonites sericens (Sow.) {aa).
- 3. Dalmanella testudinaria {Dal.) (7).
4. Plectorthis plicatelle (Hall) ().
5. Parastrophic hemiplicata (Hall) {c).
6. Bucania punctifrons Emm. (r).
7. Isotelus gigas De Kay (r).
8. Calymene senaria Con. (r).

174 A®. Dark limestone, with some highly fossiliferous

bands. 2 ft.
1. Lingula sp. undet, . (r).
2. Plectamboniles sericeus {Sow.) (aa).
3. Dalmanelle testudinaria (Dal.) (e).
4. Bucanie punctifrons Enua. (r).
5. Proetus brevimarginatus n. sp. (r).

174 A*, Dark, fossiliferous limestone. - 1 1t
1. Strophomena incurvala (Shep.) (r).
R. Rufinesquing allernela (Emm.) {c).
3. Dalmanelly testudinaria (Dal.) {aa).
4. Plectorthis plicatelle (Hall) (r).
3. Bucania punctifrons Emm. (r).
6. Hormotoma salteri Ulr. {r).
7. Isotelus gigas De Kay (c).
8. Proetus letimarginaius n. sp. ().
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9. Bronteus lunatus Bill (r).
10. Calymene senaria Con. ().

11. Pterygometopus callicephalus (H.) (f).

174 A®, Dark, fossiliferous limestone. 1 ft.
1. Prasopora simulatriz Ulr, | (f).
2. Strophomena incurvala (Shep.) (r).
3. Rafiinesquina alternate (Emm.) ().
4. Dalmanelln testudinaria (Dal.) (aa).
5. Plectorthis plicatelle (Hall) (r).
G. Bucania punctifrons Emm. (r).
7. Hormotoma saliers Ulr. ().
8. Conularia trentonensis H. {r).
9. Isolelus gigas De Kay ().

10. Proctus latimarginatus n. sp. (t}.
11. Calymene senaria Con. (r}).

12. Pterygometopus callicephalus (H.) ().

174 A*, Hard, bluish-black, fossiliferons limestone. 1 ft.
1. Prasogora simulatriz Ulr. ().
2. Strophomena incurvata (Shep.) ().
3. Rafinesquina alternate (Emm.) ().
4. Dalmanella testudinaria (Dal) — (c).
]

5. Plectorthis plicatella (Hall) (r}.

6. Orthoceras tenutstriatum (H.) {c).

7. Isolelus gigas De Kay (f).

8. Bathyurus estans (Hall) (r).

’ 3. Proctus brevimarginatus n. sp. (r).
' 10. Platymetopus trentonensis (H.) (r).
11, Calymene senaria Con. (r).

12. Pterygometopus callicephala (EL)  (f).

174 A%, Dark, fossiliferous limestone. 1 ft.

1. Hindia parve Ulr. {f).
2. Prasopora stmulatriz Ulr, {f).
3. Strophomena incwrvate (Shep.) {r).
4. Rafinesquing alternata (Fanm.) {¢).
5. Dalmanella testudinarie (Dal.) (a).
6. Plectorthis plicatella (Ilall) (r).
Y. Ctenodonta sp. undet. (r).
8. Bucania punctifrons Emm. (r).
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9. Conularia trentonensis (Hall) (r).
10. Harpine ottewensis (Bill.) (r).
11. Isotelus gigas De Kay {c).
12. Proctus latimarginatus n. sp. (r).

13. Plerygometopus callicephalus (Hall) (r).

174 A*®. Dark, fossiliferous limestone. 9 in.
1. Dalmanelle testudinaria (Dal.) (a).
2. Pleclorthis plicatella (Hall) (f).
3. Ctenodonta sp. undet. (r).
4. Protowarthia cancellata (Hall) (r).
5. Hormotoma salieri Ulr. -(r).
6. Harpina ottawensis (Bill.) (r).
7. Isotelus gigas De Kay - ().
8. Bumastus trentonensis (Emm.) (r).
9. Proetus latimarginatus n. sp. (r).
10. Calymene senarie Con. (r).
174 A*. Dark, fosziliferous limestone. 1 ft. 2 in.
' 1. Prasspora simulatriz Ulr. (f).
2. Strophomena incurvale (Shep.) (r).
3. Rafinesquing qlternate (Emm.) {c).
. Plectambonites sericeus (Sow.) ().
8. Dalmanella testudinaria {Dal.) ().
6. Zygospire recurvirostris Hall - (1),
Y. Modiolopsis faba (Con.) ().
8. Protowarthia cancellata (Hall) (r).
9. Tetranola bidorsata (Ilall) (r).
10. Ldospira micule (Hall) (f).

11. Orthoceras lenuisiriatym (Hall) (r).
12. Trinucleus concentricus (Eaton) (r}.

13. Isotelus gigas De Kay (f).
14. Bumastus trentonensis (Emm.) (r}).
15. Calymene senaria Con. (f}).

16. Pterygometopus callicephalus (Hally (f).

174 A8, Dark limestone, sparsely fossiliferous. 8 in.

1. Prasopora simulatriz Ulr. (r).
2. Lingula viciniformis Hall (r).
3. Rafincsquina alternate (Emm.) (r).
4. Plectanbonites sericeus (Sow.) (r).
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5. Dalmanella testudinaria (Dal.) (r).
6. Conularia {renfonensis Hall (r).
7. Bumastus irenfonensis (Emm.) (r).
174 A®. Sparsely fossiliferous, dark limestone. 2 fi.
1. Rafinesquina alterneta (Emm.) (r}).
2. Plectambonites sericeus (Sow.) {e).
3. Dalmanelia testudinaria (Dal.) {(a).
4. Parastrophia hemiplicate (Hall)  (r).
5. Hormotoma salteri Ulr. {r).
6. Isotelus gigas De Kay ().
174 A®. Sparsely fossiliferous, dark limestone. 1¢ in.
1. Prasopora simuletriz Ulr. ().
2. Orbiculoidea lumellosa (Hall) (r).
3. Strophomena incurvate (Shep.) (v).
4. Rafinesquing alternate (Emm.) (f).
5. Plectambonites sericeus (Sow.) (e).
6. Dalmanelly testudinario (Dal.) (e).
Y. Zygospire recurvirostris (Hall) (r).
8. Ctenodonta sp. undet. (r).
9. Modiclopsis faba (Con.) ' (r).
10. Isolelus gigas De Kay {e}).
11. Bumastus trentoncensis (Emm.) (r).
12. Proctus lalimaerginatus n. sp. (f).
174 A%, Dark, fossiliferous limestone. 1 ft. 8 in.

1. Strophomenae incurvata (Shep.) (r).

2. Rufinesquina alternate (Emm.) (£).
3. Pleclumboniles sericeus (Sow.) (an).
4. Dalmanella testudingric (Dal.) (c).
5. Plectorthis plicatelle (ITall) {r).
6. Clenophora sp. undet, {r).
Y. Modiolopsis fabe (Con.) {f).
* 8. Bucanie punctifrons Emm. (r).
9. Tetrunote bidorsata (Hall) (r).
10. Liospira micule (Hall) (r).
11. Hormotoma saiteri Ulr, (c).
12. Orthoceras ' (r).
13. Isotelus gigas De Kay (f}).
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14. Proetus brevimarginatus n. sp. (r).
15. Calymene senaric Con. (r).
16. Pterygomelopus callicephalus (Hall) {r).

174 A%. Dark, fossiliferous limestone. 1 ft 4 in,
1. Lingula sp. undet. (r).
2. Strophomena incurvate (Shep.) (r).
3. Rafinesquing allernale (Emm.) {r).
4. Plectambonites sericeus (Sow.) {aa).
5. Dalmanelly testudinaria (Dal.) (e).
6. Zygospira recurvirostris (Hall) (£).
7.
8.

Clenodonta sp. undet. ().

Modiolopsis falba (Con.) (r}.
9. Gondophora carinatus (Hall) (r).
10. Protowarthia cancellate (Hall) (f).
11. Bucania punctifrons KEmm. (r).
1. Hormolome salteri Ulr. (¢).
13. Orthoceras sp. undet. ().
14. Bumastus trenfonensis (Emm.) (r).

15. Ptcuqomctogms callicephalus (Hall) (£},

174 A*. Dark, fossiliferous limestone. : 6 in.
1. Prasopore simuladriz Glr. (r).
+ R. Straphomena incurvate (Shep.) (r).
3. Bafinesquing alternate (Emm.) (r).
4. Plectamboniles sericeus (Sow.) {aa).
5. Dalmanclla testudingria (Dal.) {c).
6. Zygospira recurvirestris (Hall) (f).
Y. Protowarthie cancellute (Hall) (1).
8. Liospira micule (Hall) (r).
9. Hormotoma salteri Ulr. (e).
10. Orihoceras ().
11. fsotelus gigas De Kay (£).
12, Proetus lufimarginalus n. sp. ().
-+ 13. Calymene senariag Con. (r).
174 A% Dark, fossiliferous lmesione. 10 in.
1, Plectunboniles sericens (Sow.) (aa).
R. Dalmanclle testudinaria (Dal.) (f).
3. Zygospira recurvirostris (Hall) (r).
4. Ctenodonta sp. undet. (r).
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5. Modiolopsis faba (Con.) (r).
6. Goniophora carinatus (IHall) (r).
7. Liospira micula (Ilall) (r).
8. Hormotoma salfert Ulr. (f).
0. Orthoceras sp. undet. (r}.
10. Isotelus gigas De Kay ().
i1. Proetus lutimarginatus n. sp. (f).

12. Pterygometopus callicephalus (Hall) (r).

174 A*. Dark, fossiliferous limestone. 1 ft.
1. Schizocrania filosa {Hall) {r).
2. Strophomena incurvata (Shep.) (r).
3. Rafinesquina alternate (Emm.) (f).
4. Plectambonites sericeus (Sow.) (a).
5. Dalmanella testudinaria (Dal.) (a).
6. Zygospira recurevirostris (Hall) (r).

7. Modiolopsis faba (Con.) ().
8. Goniophora carinatus (Hall) (r).
9. Archinacella patelliformis (Hall)  (r).
10. Liospira micula (Hall) (r).
11. Hormotomua salteri Ulr. (c).
12. Isotslus gigas De Kay (r).
13. Proc¢lus latimarginatus n. sp. {c).

14. Pterygometopus callicephalus (Hall) (r}.

174 A%, Dark, fossiliferous limestone. ' 1 ft. 4 in.
1. Strophomena incurvate (Shep.) (c).
2. Refinesquing elternata (Emm.) (c}.
3. Plectambonites sericens (Sow.) (e).
4. Dalmanelly testudinaria (Dal.) {e).
5. Plectorthis plicatelle {Hall) (v).
6. Zygospira recurgirostris (Hall) (f).
7. Modiolopsis depressa n. sp. - {r).
8. Whitella? sp. undet. ().
9. Bucanie punclifrons 1imm. (r).

10. Tetranate bidorsala (Hall) (r).
11. Ldospire micula (FHall) - (r).
12. Lophospira medialis U. & 8. (r).
13. Hoermotoma salteri Ulr. (c).
14. Orthoceras gp. undet. (r).
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174 A%,

174 A®e,

174 A%,

174 A,

174 A%,

174 A2,

FORMATIONS 01 ORDOVICIAN AQE.

15. Isotelus giges De Kay ().
16. Proetus latimarginatus n. sp, ().
1%. Pterygometopus callicephalus (Hall) (f).

Dark, fossiliferous limestone.
1. Lingula sp. undet. (r).
2. RBafinesquing allernale (Emm.) (c).
3. Plectumbonites sericeus (Sow.) (e).
4. Dalmanelle testudinaria (Dal.) (c).
5. Harpina oltewensis (BilL) (r).
6. Calymene senaria Con. (r).

Thin-bedded, fossiliferous, micaceous shale.
1. Pleclambonites sericeus (Sow.) (r).
2. Dalmanella testudingria (Dal.) {c).

3. Plectorthis plicatelle {Hall) (r)..
Thin-bedded, shaley limestone, with flakes of mica.
1. Plectamboniles sericeus (Sow.) {r).
2. Dalmanella testudinaria (Dal.) (c).
3. Plectorthis plicatelle {Hall) (r}.

Dark, fossilifcrous limestone, with mica flakes.
1. Strophomena incurvaia (Shep.) {r).

2. Rafinesquina altcrnale (Emm.) {(c).
3. Dalmanella testudinaria (Dal.) (1).
4. Plectorthis plicatelia (Hall) ().
5. Zygospira recurvirostris (Hall) (r).
G. Plerygometopus callicephalus (Hall) (£).

Soft, decomposed, shaley limestone.
1. Dalmanelle testudinarie. (Dal.) (¢).
2. Plectorthis plicatelle (Hall) (r).
3. Proetus lalimarginatus n. sp. (r).
4. Pterygometopus collicephalus (Hall) (r).

Hard, dark, fossiliferous limestone.

1. Hindia parva Ulr. {r).
2. Prasepora stmulatriz Ulr. (r).
3. Lingula sp. undet. (r).

4. Strophomena incurvate (Shep.) (c).
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30 PALEOZOIC PALFONTOLOGY.

5. Rafinesquing alternate (Emm.) {c).
6. Dalmanclla testudinaria (Dal.) (e).
Y. Plectorthis plicatella (Hall) (r).
B, Zygospira recurvirostris (Hall) (f).
9. Clenodonta sp. undet. ().
10. Modiwlopsis fuba (Con.) (r).
11, Bucania punctifrons Emm. (r).
12. Liospira micule (Hall) (r).
13. Lophospira medialis U. & 8. (r).
14. Hormotoma selleri Ulr. {f).
15. Orlfioceras sp. undet, (f).
16. Trinucleus concentricus {Eaton) (r).
1%. fsotelus gigus De Kay ().
18. Bumastus trentonensis (Emm.) (r).
19. Proetus latimarginatus n. sp. (£).
20. Calymene senaria Con. {r).

R1. Pterygometopus callicephalus (Hall) (f).

174 A% Dark, sparsely fossiliferous limestone. 11 in.
1. Lingule sp. undet. (r).
2. Strophomena incurvata (Shep.) (r).
3. Dalmanella testudinaria (Dal.) ().
4, Pleclorthis plicatelln (Hall) (D).
5. Zygoespira recurvirostris (Hall) ° (f).
6. Bumastus trentonensis (Emm.) ().

174 A*t. Dark, fossiliferous limestone, 1 ft.
1. Hindia parva Ulr. (f).
2. Prasopora simuletriz Ulr. (£).
3. Orbiculoidea lamellose (Hall) (r).
4. Strophomena incurvate (Shep.) (1).
5. Rafinesquine alternate (Iimm.) {e).
0. Plectambonites sericeus (Sow.) (r).
7. Dalmanelle testudinaria (Dal.) (c).
8. Zygospira recurvirostris (all) (f).
9. Clerodonia nasuia (Hall) (r).

10. C'tenodonta sp. undet. (f).
11. Modiolopsis fabae (Con.) (r).
12. Whifella subtruncate (Hall) (e).
13. Orthodesma canaliculata Ulr. (r).
14. Bucanta punctifrons Emn. ().
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15.
16,
17.
18.
19.
20.
21.
22,
23.
24.

174 A%, Dark,

—
)

174 A%, Dark,

00T TR D

14.
15.
16.
17.
18.
19.
20.

o R0

&

Tetranota bidorsata (Hall)
Orthoceras sp. undet,

Trinucleus concentricus (Eaton)
Harpina ottawensis (Bill.)
Isotelus gigas De Kay

Bumastus lrentonensis (Fmm.)
Proetus latimarginatus n. sp.
Platymetopus trentoncnsis (Hall)
Calymene senarig Con,

(r)-
(r).
(). |
(f).
(f)-
(f).
(£).
(r).
(r)-

Plerygomctopus callicephalus (Hall) (r).

fossiliferous limestonc,

. Hindia parva Ulr.

. Lingula sp. undet.

. Strophomena incurvata (Shep.)
. Rafinesquina alternate (Emm.)
. Plestambonites sericeus (Sow.)
. Dalmanella testudinaria (Dal.)
- Plectorthis plicatella (Hall)

Zygospira recurvirostris (Hall)

. Ctenodonta sp. undet.

. Cleidophorus neglectus Hall

- Protowarthia cancellata (Hall)
12.
13.

Bucania punctifrons Emmn.

11t 1 in.
().
().
(r).
(r).
(r}.
().
().
().
(r).
(r).
(f).
(£).

Eccyliomphalus trentonensis (Hall) (r).

Trinucleus concentricus (Eaton)
Isotelus gigas De Kay
Bumastus trentonensis (Emm.)’
Proetus latimarginatus n. sp.
Cyphaspis trentonensis n. sp.
Calymene senaria Con.

(r).
(r).-
().
(r).
(r)-
(f).

Pierygometopus callicephalus (Hall) (f).

fossiliferous limestone.

. Strophomena incurvata (Shep.)

Dalmanella testudinaria (Dal.)
Plectorthis plicatella (Hall)

. Zygospira recurvirostris (Hall)

Ctenodonta sp. undet.
Cyrtodonta sp. undet.
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32 PALEOZOIC PALEONTOLOGY.

7. Modiolopsis fabu Con. (f).

8. Bucania punctifrons Emm. (r).

9. Protowarthia cancellaia (Hall) (f).
10. Lophospira medialis U. & 8. (£).
11. Conularia trentonensis Hall (r).
12. Trinucleus conceniricus (Laton) (r).
13. Isotelus gigas De Kay (r).
14, Bumastus trentonensis (Emm.) (r).
15. Proctus lalimarginatus n. sp. (r).
16. Proetus brevimerginatus n. sp. {r).
17. Calymenc senaria Con. (r).

18. Pterygometopus callicephalus (Hall) (r).

174 A¥". Dark, fossiliferous linestone. 8 in
1. Prasopora simulatriz Ulr. (£).
2. Rhinidictya sp. undet. (r).
3. Strophomena incurvata (Shep.) (r).
4. Rafinesquina alternate (Emm.) {r}).
5. Plectambonites sericeus (Sow.) (c).
6. Dalmanella testudinaria (Dal.) (e).
7. Platystrophia biforata (Schl.) (r).
8. Zygospira recurvirostris (Hall) ().
9. Ctenodonia sp. undet. (r).

10. Modiolopsis faba (Con.) (c).
11. Orthodgsma sp. undet. (r).
12. Bucania punclifrons Emm. (f).
13. Protowarthia cancellata (Hall) (f).
14. Tetranota bidorsate (Hall) ().
15. Cyriolites ornatus var, minor U. & 8. (r).
16. Liospira micula (Hall) (f).
1. Lophospira medialis U. & 8. (c).
18. Eecyliomphalus trentonensis (Hall) (r).
19. Orthoceras sp. undet. (r).
20. T'rinucleus concentricus (Eaton) (r).
21. Isotelus gigas De Kay (f).
22. Proetus latimarginatis n. sp. ().
93. Platymetopus trentonensis (Hall)  (r).
24. Encrinurus trentonensis Wale. (r).
25. Calymene senaria Con. ().

26. Pterygometopus callicephalus (Hall) (£).
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FORMATIONS OF ORDOVICIAN AGE.

174 A%, Dark, fossiliferous limestone.

1. Rafinesquina alternata (Emm.)
2 Plectumbonites sericeus (Sow.)
4. Dalmenelle testudinaria (Dal.)
4. Zygospira recurrirostris (Hall)
5. Clenodonta nasuta (Hall)

G. Modiolopsts sp. undet.

7. Bucania punctifrons Enin.

8. Liospira micula (Hall)

9. Lephospira medialis U. & S.
10. Proetus latimarginalus n. sp.
11. Calymene senaria Con.

12

174 A% Dark, sparscly fossiliferous limestone.

174 A%

174 A%

174 A

1
2

. Dark,
1
7]

¥

©
)

. Dark,

Dol o A0 =

&

. Dark,

1
2,
3

4,

o

G.

. Plectambonites sericens (Sow.)

Protowarthia cancellata (Hall)

sparsely fossiliferous limestone,

. Plectumboniles sericeus (Sow.)

. Zygospira recuryirostris (1all)
. Modiolopsis faba {Con.)

gparsely fossiliferous limestone,
. Rafingsquina allernafe (Bmmt.)
. Plectambonites sericens (Sow.)

. Dalmanella {estudingrig (Dal.)

. Lophospira medialis U. & 8.

. Calymene senarie Con,

fossiliferous limesione.
-+ Rafinesquing alfernata (Bmm.)
Llectambonites sericens (Sow.)
. Dalmanella testudinaria (Dal)
Zygospire recurvirosirs (Hall)
Clenodonta sp. undet.
Modiolopsis faba Con.
3
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(r).
(c).
(¢).
().
{r).
(r).
(r).
(f}.
(f).
(f).
().
- Pterygometopus callicephalus () (f).

(r).
{r).
3. Plerygometopus callicephalus (Hall) (v).

(¢).

(c).
(f).
(r).
{r).

83

1 ft. 2 in.




PALEQZOIC PALEONTOLOGY.

7. Prolowarthia cancellata (Fall) (r)
8, Linspira micula (Hall) (ry.
V. Mumastus trenlonensis (Emm.) (c}).
10, Proctus latimarginatus n. sp. {r).
V1. Proefus brevimarginatus n ). (r).
144 A% Dark, fossiliferous limestone. 1 fr. 4 in.
1. Kafinesquing alternata (Emm.) (cu).
2. Plectambonites sericeus {Sow.) {uv).
3. Dalmanclla testudinarie (Dal.) {c).
1. Aygospira recurvirostris (Hall) (f).
i. Modiolopsis sp. undet. (r).
. Bumastus trealonensis (Fmm.) (r).
%, Proctus lutimarginedus n. sp. (r).
174 A%, Dark, fessiliferous limestone, 3 in.
1. Plectumbonites sericens (Sow.) (aa).
2. Dalmanelle testudinaria (Dal.) (f).
3. Modiolopsis fuba (Con.) {r).
174 A Davk, fossiliferous hmestone. 1 fu. 3 in.
1. Plectambonites sericeus (Sow.) {c).
2. Dalmanella lestudinarie (Dal.) (1.
3. Zygospira recurvirostris (Tlall) (f).
4. Clenodonie nasula (Hall) . ().
5. Modiolopsis fabu (Con.) (r).
6. Bucania punctifrons Enm. (r).
Y. Profowarthia cancellate {1all) (f).
8. Louphospire medialis U. & S (r).
9. Orthocerus sp. undet. - (r).
10. Proelus latimarginatus n. sp. {r).
1. Proetus brevimarginatus n. sp. {(r).

12. Pterygometopus callicephalus (all) (r).

174 A™. Dark, fossiliferous Jimestone. 1 ft. 1 in.
1. Rafinesquing alternate (Emm.) (f).
2. Plectambonites sericeus (Sow.) (f).
3. Dalmanell testudinaria (Dal.) (f).

4. Zygospira recurcirostris (Hall) (f).
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FORMATIONS OF ORDOVICIAN AGE.

>

-3 o

a

4.

10,

Protowarthia cancellate (Hall)
Lophospire medialis U, & 8.
Orthaceras sp, undet,

Proetus lutimarginatus n. sp.
Encrinyrus trenfonensis Wale,

174 A Dark, fossiliferous limestone,

1.
2
3.
t
O

16,
£8.

174 A%, Dark,

17,

Streptelusma corniculum Hall

. Rhinidietya sp. undet.

Strophomena incurvata (Shep.)

4. Rafinesquing allerneta (Emm.)
. Plectambonites sericens (Sow.)

Dalmanella testudinaria (Dal.)
Zygospira recurvirostris (Hall)
enodonta sp. undet.

0. Hueania punctifrons Emm.

U'rotowarthia cancellate (Hall)

. Holopea sp. mnlet.

. Orthoceras sp. undet,

3. Isotelus gigas De Kay

- Proctus falimarginglus n. sp.
- Platymetopus ircnfonensis (Hall)

Huerinurus trenfonensis Wale.,
Catymene senaria Clon.

fossiliferous limesione.

Rafinesquing alternate (Bmny)
Plectambonites sericeus {Sow.)
Datmanelly testudinarie (Dal.)
Zygospire recurvirostris (Hall)

. Bucanie punctifrons Emmw.
i. Protowarthia cancellate (1Tall)

Lophospira medialis 1. & 8.

. Orthoceras sp. undet.
0. Proctus latimarginatus n. sp.

Encrinurus trentonensis Walc.

. Calymene senarig Con.
. Plerygometopus callicephalus (Hall) (r).

(.
{r).
().
{r).
(r).
Plerygometopus callicephalus (Hall) (1),

(r).
(r).
(r).
(r).
{c).
(f).
(¢).
().
(f).
{e}.
(r).
().
{r}).
(f).
(r).
(r}).
{n.
Pterygoemelopus callicephalus (Hall) ().

(r).
{c).
(c).
(f).
(r).
(r}.
(r).
(r).
(f).
(r).
(r).
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36 PALEQZOIC PALKONTOLOGY.
| 174 A%, Dark, fossiliferous [nnestone. 11 im
| 1. Streplelasma corniculum IHall {r}.
9. Plectumbonites sericens (Snﬁ'.) {¢).
3. Dalmanella testudinarie (Dal.) (f).
4, Zygospira recurcivestris (11all) (1).
5. Lophospira medialis U. & 8. (r).
174 A% Dark, fossiliferous limestone. 11 in.
1. Hindia parve Ulr. {f).
2. Rafinesquina allernata (Emm.) (r).
3. Placlambonites sericeus (Sow.) (¢).
4. Dalmanella testudinwria (Dal.) (i)
5. Aygospira recurvirostris (Hall) (f).
. Bucania punctifrons 1imm. (r).
7. Protowarthia cancellota (Hall) (r)y.
8. Orthoceras sp. undet. {r).
W, Proetus lelimarginalus 1. gp, (f).
10. Clalymene senarie Con. (r).

11. Plerygometopus callicephalus (Hali) {fy.

174 A%t Dark, fossiliferous limestone. 1 fi.
1. Rafinesquina allernate (Emm.) (r).
9. Plectamboniles sericens (Sow.) (e).
3. Dalmanella testudinarig (Dal.) (f).
4. Zyyospira recursirostris (Hall) (c).
5. Clefdophorus sp. undet. (r).
6. Modiolopsts faba (Cou.) (r).
7. Rucanie punctifrons ¥mm. {r).
s. Protowarthia cancellatn (Hall) {r).
0. Orthoceras sp. undet. (r).

10. Prostus latimarginatus n. sp. ().

11. Plutymelopus trentonensis (Hall) ().
12. Ceraurus pleurexanthemus Green  (v).

[n ihe accompanying table the data included in the preceding Hsts
are recorded in another manner. Tn the first column iz given a list
of all the species definitely identified from the beds in situ,; following
this there iz a column veserved for cach onc of the separate beds
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FORMATIONS OF ORDOVICIAN AGE. 3

recognized in the Jacksonburg section, the species oceurving in each
bed being recorded in the column especially reserved for that bed.
An examination of the table shows that the Arsi sixteen beds, com-
prising a thickness of strata of fifiy-cight feet and four inches, con-
tain a fauna which is quite distinet Irom the faunag of ihe succeeding
struta. The most characteristic species of this lower fauna are Dal-
manella subequate and Leperdilia fabulites, and the heds containing
it may be considered as representing the Black River limestone of the
New York section. The heds from numbers 17 to 61, inelusive, Tepre-
sent the Trenton limestone proper, and although there are several
subordinate faunal zones rceognizable, 1he leds, as a whole, are cs-
pectally characterized ihroughout by Plectamboniles sericeus, Dal-
manella testudinaria, Zygospira recurvirostris and Plerygometopus
callicephalus. Only eight species pass from the lower horizon to the
upper, and of these only three, Rafinesquing alfernata, fsotelus gigas
and Bumastus trenlonensis, are conspicuous forms in both the lower
and the wpper faunas. The remaining five species are either com-
paratively rare, or, if normally members of the lower fauna, us Dal-
manella subaquata, occur, also, only in ihe base of the beds carrving
the upper fauna: or they are initinted near the summit of the lower
beds and become more abundant above.

Within the Trenton limestone proper a basal zone, ineluding beds
numbers 17 to 19, inclusive, is especially characierized by the species
4S'treptelas;)m corntenlum, Actinostroma trentonensis, Orthis tricenaria,
Dinorthis pectinelle and Rhynchotrema inwguivalyis. Jugt ahove this
basal zone iz another, with rather indefinite limits, which bears Paras-
trophta hemiplicata. The lower beds of the Trenton limestone proper
are characterized by the special abundance of Plectumbonites seri-
ceus and the rarity of Dalmanelle lestudinaria, but higher up the
relutive abundance of these two species is reversed, Dalmanella usually
heing the most conspicnous species in the faunas. In the higher beds
the Pelecypod, Gastropod and Trilobite species hecome more con-
=picuous.  In a general way the faunas of the seciion may he sepa-
rated into three zones—the Black River horizon, the lower I'ranton
and the upper Trenion—the two lower zones being more <harply
separated than the two upper ones.

‘The more or less isolated Trenton faunas which have been collected
from other localitics in the State can all be placed, in a general way,
in one or the other of these three zones recognized in the Jackson-
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burg section, although there must of necessity e more or less mingling
of the species from other loealities, hecause the material has in nearly
all cases boen collected from loose hlocks of Linestone on the surface.
Tu the discussion of the Trenton faunas from elsewhere in the State
they will he arranged geographicatly, those from the northernmost
localities being first described, followed in omler by the others, as

35 PALEOZOIC PALEONTOLOGY.

nearly as possible, towards the south.
Locality 79 A.—"The northernmost locality from which a good Tren-
ton fauna has been seeured in New Jersey is about seven-eighths of a
mile a little west of north from Beaver Run, west of Hamburg® At
this locality the following species of fossils were collected :
1. Hindia paree Ulr.
2. Prasopora simulatiia Ulr.
3. Monotrypa globosa n. sp.
4. Callopora sp. unded.
. . 3. Rhinidictya sp. unded.
6. Phylloporina fenestrati (1ally.
7. Cranin sp. undei.
8. Schizocrania filosa (Mall},
W, Lingnla progns Bill.?
10, Rafinesquina alternafa (Fanm.).
11. Plectambontles sericeus (Sow.).
12, Strophomena incureate (Shep.).
13, Orthis tricenarie Con.
14. Plectorthis plicatella Hall.
15. Platystrophia biforata (Schl.).
16, Dalmanella testudinaria (Dal.).
. Parastrophi hemdiplicata (Hall).

-2

18. Zygospira nicoletti U. & .

19. Hormotomea salteri Ulr,

20, Conularie trentonensis Hall,

21, Cyrioceras sp. undet.

22, Isotelus gigas De Kay.

23, Rumastus trentonensis (K.

24, Pladymetopus Lrentonensis (Hall).
25, Ceraurns plevrexanthemus Green.

26. Plerygomelopus callicephalus (Hall).

* See locality marked 9, on Map No. 15, p. 69, Aon. Rep. State Geol. for 1900.
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FORMATIONS OF ORDOVICIAN AGRL. 39

"The fossils securad from this locality were all collecied from loose
blocks of limestone, and doubtless came originally from several dif-
ferent heds. No representatives of the Black River fauna occur, how-
ever. although both lower and upper Trenton specics, such as Orthis
tricenaria and Plaéystrophia biforatn. are recorded.  The locality ix
a promising one—the fossils being abundant and well preserved—and
a careful study of the seciion, similar to that made at Jacksonburg,
would nndoubtedly shed light on the faunal succossion in the New
Jersey ‘I'renton limestone,

Locality 79 B.—The next loeality lies jusi a quarier of a mile cast
of Beaver Run, on the western: side of the fault ling, which is ther:
prezent.® The following species have been recognized :

i. Prasopore simulatriz Ulr.

2. Plectamboniles sericens (Sow.).
3. Strophomena incurrale (Shep.).
4. Dinorthis pectinelln {Enm.).

5. Bumuastus trenlonensis (FKmm.).
6. Calymene senaria Con.

This fauna undoubtadly represents the lower Trenion horizon. The
presence of Dinorthis pectinelle and the abundunce of Plectambonites
sericea, with the absence of Dalmunetlu textudinaria, ave iis distineiive
lower Trenton features.

Locality 75 A—TViying about three-fourths of 2 mile nearly due east
from Branchvillet is one of -the mnost intercsiing fossiliferous Trenion
localities in the State, because, in the Hudson River shales, a short
distance above the limestone, an interesting graplolite fauna occurs.
The Trenton fossils which have been collected at this locality ave
as follows:

Streptelasma cornienlm Hall.
Nyafopora billingsi Nich.
Prasopora simulaéric Ulr,
Monotrypa sp. undot,

A, Callopora sp. undet.

G. Orbiculoiden lamellosa (11all).
7. Orbiculoidea? sp. undet.

8. Cranie sp. undet.

9. Rafinesquinag alternade (Emm.).
. Plectambonites sericous {Sow.).

WA =

L .

1

=

*Bee Map No. 15, indicated in the previous footnote,
t Bee Map No. 7, p. 52, Ann. Rep. State Geol, for 1900.
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40 PALEQOZOIC PALEONTOLOGY,

11. Strophomena incurrvale (Shep.).

12. Dinorthis peetineglle (Emm.}.

18, Platystrophic biferafe (Schl.).

14, Dalmenella testudinarie (Dal.},

15, Dalmanella subwguate (Con.).

16. Parastrophia hemiplicate (Flail}.

17, Rhynchotrena inwquivalvis (Castel.).
18. Cyclonema monirealensis Bill.

19, Jsotelus gigus De Kay.

20, Calymene senurie Con,

With the single exception of Plalystrophia biforala, which has been-
found {n situ elsewhere only near the top of the Trenion limestonc,
in the Jacksonburg secton, this entire fauna is strongly lower Trenion
in aspect. The limestoue at this loeality, from which the fossils were
collected, is more nearly 1n sifu than in most of the I'renton localities
studied, and there is but liiile doubt that the species all occurred
together, in which case it must be assumed that Platystrophia biforata
does, at times, but not often, occur in the lower Trenion beds. The
fossils were colleeted from the higher beds exposed at the locality, the
lower strata being highly conglomeritic with pebbles derived from
the subjacent Kittatinny limestone. The Hudson River slates ouicrop
only a short distance above the limestone stralum bearing the fossils,
and it seems probable that the shale deposition began somewhat carlier
than usual at this locality,

Locality 714 A.—The next locality is about one-half mile from
Swartzwood siation, on the west side of the road to Swartzwood.® At
this point the lower Trenton beds have been faulted in between masses
of the older Kittatinny limestone, ihe beds being greafly sheared and
ile fossils being much distorted.  The following species have been
recognized :

—_

Leceplaculiles vecidentalis Salter.

L

. Sbreptelasimg cornienfum Hall.
Rhinidictye sp. undet.
afinesguina allerneto (Fm.).
Orthis tricenaric Con. .
Dalmanella subequata (Con.).
Modiolopsis sp. undei.
. Heltcofoma =p. undet.
. Orthoceras sp. unded.

o S L B S

bald

oo

#* See locality marked 6, on Map No. §, p. 54, loc. cit,
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FORMATIONS OF ORDOVICIAN AGE. 11

10. fsalelus gigas De Kay.

11. Bumastus trentonensis (Tnm.}.

12. Culymene senurig Con.

13. Plerygometopus callicephalus (Hall).
14. Leperditia fabulites (Con.).

The fossils from this locality are practically in sifu. 'The presence
of such species as Streplelusma corniculum, Orthis tricenaria and
Plerygonicetopus callicephalus, associated with Dalmanelle subequata,
flclicotoma sp. and Leperditia fabulttes, indicates the posifion of the
heds to be at the top of the Black River horizon or at the very base
of the lower Trenton. Receptuculiles occidentalis is an interesting
species which was not found in the Jacksonburg section, but which
occurs frequently in New Jersey, and seems {o mark a faunal zone
at the very summit of the Black River horizon.

Locality 135 A.—Tlus Jocality lies about one-fourth of a mile south
of the slate quarry at Newton.* Tlhe fossils were collected from loose
masses of limestone on & bavren knoll in the midst of the cultivated
fields, and the following species have been identified:

1. Prasopore simulatriz Ulr.
. Rhinidictya sp. undet.
. Plectambontles sericens {Sow.).
Plectorthis plicatelle (Ttall).
5. Dalmanella testudinaria (Dal.).
6. Parasirophia hemiplicata (Hall).
Y. Zygospira recurvirostris (Hally,
8. Tetranola bidorsate (Fall).
9. Bumastus trentonensis {Fann).

oo

t o o

1. Calymene senarie Con.
11. Plerygometopus callicephalus (Hall).

‘I'his fauna indicates the middle portion of the l'renton limestone
proper.  The extreme basal 'renton species, such as Slreptelasnin
cornienlunm, Orthis tricenaria. Dinovthis pectinella and Rhynchotrenia
theequivalyis, are all absent, but Parastrophic hemiplicata. which char-
acterizes the zone next above, is one of the common gpecies, and Iz
associated with Telranota bidorsate, which occurs somewhat higher in
the Jacksonburg section. From the nature of the locality fossils from
more than one bed in the formation have hecome mingled in the
collection.

¥ Near locality marked 14, Map No. 17, p. 75, loc, cit.
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42 PALEOZOIC PALEONTOLOGY.

Locality 136 B—0One of the best localities in the Staie to collect
from the lower “I'renton horizon, is just at the north end of Drake’s
pond, one mile southeast of Newion. The following species have
heen identified from this loeality :

1. Nyectoporn billingsi Nich.

2. Prasspora stmulatriz Ulr.

3. Rhinidiclya sp. undet.

4. Lingulasma galenansic U & 5.

5. Refincsquina alternata (1mn).

6. Plectamboniles sericens (Sow.).
V. Strophoniens mcurvale (Shep.).

8. Orlhis Iricenaria Con,

9. Pinorthis pectinelle (Fanm.).

1. Platystrophia biforata (Schl.y.

11, Dalmanella lestudinaria (Dal.). -

12, Parastrophia hemiplicata (Hall),

13. Cyrlodonta billing=i Ul i

14, tsotelns gigns De Kay.

ba. Bumastus frenfonensic (Kmm).

16. Platymelopus trentonensis (Hall).

17. Catymene senaria Con.

18, Ceraurus plewrexanthemus Green,

19, Plerygomelopus callicephatus (Hall).

This group of species is strictly confined to the lower Trenton
horizon, hoth the Orthis {ricenaria and the Parastrophio hemiplicata
zones being represenied.  None of {he higher T'renton forms are
present,

focality 137 4 —FPhis locality lies two miles soniheast of Newion
and one-hall mile northwest of 1liff’s pond.*  'I'wo horizons are
recognized here, the lower heing on the top of the ridge, a short dis-
tance from the subjacent Kittalinny limestone beds, while on the
lower slope of the hill, towards the northwest, fossils from a some-
whal higher horizon were. eollected.  The species identified from the
lower bed at this localily are as follows: )

1. Streptelasma corniculnm Hall.
2. Actinostroma lrentonensis n. sp.
. Lingauda sp. undet,

L. Strophomena tncurieta (Shep.).

* Loeality 24, on Map No. 17, p. 75, loc. cit.
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FORMATIOXNS OF ORDOVICIAN AGE. 43

5. Camarelle inorneta n. sp.
6. Rhynchotrema in@quiralvis (Casiel).
7. RBhinidictya sp. undet.
8. Clenodonia nasuta (Hall).
| 9. Cyrtodontaf sp. undet.
10. Hormotoma salteri Ulr.
11. Orthoceras sp. undet.
12. Bumaslus trentonensis (Enmm.).
4 13. Arges tuberculatus n. sp.
14. Calymene senaria Con.
15. Leperditin fabulifes {Con.).
16. Leperditella ornata. n. sp.
17, Kurychiling oculifera n. sp.
18. Furychiling jerseyensis n. .
19. Beyrichia sp. undet.

Leperditia fabulifes is by far the most abumlant species in this
fauna, s characieristic which stamps it as belonging to the Black River
horizon; but the presence of such species as Streptelasma corniculum
and Rhynchotrema inequiralyis suggests that it occurs near the sum-
mit of the beds referable to that horizon.

From tha higher beds at the same locality the following fauna was
gecured :

1. Prasopora simulatriz Ulr,
2. MNonotrypa sp. undet.
3. Bhinidictya sp. undet.
4. Gallopora sp. undet.
5. Crania sp. undet.
6. Rafinesquina allernata (Fm.).
7. Plectambonttes sericens (Sow.),
8. Strophomena tncurvatd (Shep.).
9. Platystrophia biforata (Schi.).
10. Dabmanella testudinaria {Dal.).
11, Scenidium anthonensis Sard.
12. Pavastrophio hemiplicata (Hall).
13. Zygospira recurvirosiris (Hall).
14. Orthoceras sp. undet.
15, Isotelus yigas De Kay.
! 16. Bumastus trenfonensis (Emm.).
17. Proefus loltmarginatus n. sp,
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44 PALEOZOIC PALEONTOLOGY.

18. Platymetopus trentonensis (Halld,
18, Encrinurus irentonensis Wale.

20. Calymene senaria Con.

21. Ceraurus pleurezanthemus (ireen.

2. Pterygometopus callicephalus (Iall).

This fauna suggests a lower "Trenton horizon, but is not from the
lowest, or Orthis lricenuria, zone, as none of the speeies characteristic
of that zone have been found, hmt it is rather from the next succeed-
ing, Parastrophie hemipiicata, zone. The rarity of the pelecypod and
gastropod elements in the fauna exclude it from ihe upper Trenton.

Locality 158 A.—Along the same Jine of oulcrop as the last locality,
and at a point about one and one-fourth miles in u southwesterly direc-
tion,* another colleelion wis made from the Trenion l'imestone, and
the following species have heen identified :

1. Streptelasma corniculum Hall.

2, Prasopora simulabrie Tl

3. Monolrypa sp. undel.

4. Calloporg sp. undet.

. Rafinesquing allernata { Fanm.),

6. Plectembonites sericeus (Sow.).

7. Strephomena tncurvale (Shep.).

8. Plectorthis plicatelln (Hall).

9. Dalmanelle testudinario (Dal.).
10. Parasirophia hemiplicate (Tlall).
11. Zygospira recurvirestris (Hall).
12, Bumastus trentonensis (Fmm.).
13. Platymetopus trentonensis (MHall).
14. Encrinurus frentonensis Walc.

15. Plerygomelopus callicephalus (Hall).

The horizon here represented is essentially that of the upper fauna
in the last locality, viz., the Parastropiia hemiplicata zone of the
lower Trenton.

Locality 158 B.—This locality is nearly one-half mile southwest of
the last, along the same line of outcrop, and ncarly opposite an
abandoned slate quarry. The following species were collected:

1. Callopora sp. undel.

2. Rafinesquing alternate (Emm.).

3. Plectambonites sericeus (Sow.).

*8ee Map No. 17, loc. cit.
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4. Slrophomena incurcale (Shep.).
o, Plectorthis plicatella (Hall),

Platystrophia biferate (Schl.}.
Dalmanella testudinarie (Dal.).
Zygospira recurvirosiris’ (Hall).
9. Hormotoma salteri Ulr.
0. Bumastus trentorensis (Emm.).
11, Bronteus lunatus Bill.

This fauna seems to represent nearly the same horizon as the last,
but in the absence of Parastrophia hemiplicata, may, perhaps, be con-
sidered as having come from a little higher up in the formation.

Locality 157 A —This locality is in the roadside just above Mr.
Wittingham’s house, three miles southwest of Newton.* The Tren-
ton formation at this point is a highly calcareous shale, like that
used in the State for the manufacture of Portland cement. The
specier identified from here are as follows:

1. Prasopora simulatriz Ulr.
Rafinesquina alternate (JEmm.).
Plectambonites sericeus (Sow.).
Strophomena incurvata (Shep.).
Dalmanelly testudinaria (Dal.).
Zygospira recurvirostris (Hall).

. Isotelus gigas De Kay.
. Bumastus trentonensis (Finm.).

9. Proetus lotimarginatus n. sp.

10. Plerygometopus callicephalus (Hall).

This fauna was collected from beds in sifu, and represents a horizon
higher in the formation than the Parastrophia hemiplicata zone. It
may probably be safely placed in the middle poriion of the Trenton
limestone as represented in the Jacksonburg section.

Locality 156 A.—This locality is on the same line of outerop as
the last, and about one mile to the southwest.t The following species
have been identifted:

1. Receptaculites oceidentalis Salter.

2. Streptelasma corniculum Hall.

3. Rhinidictya sp. undet.

4. Lingule sp. undet.

5. Rafinesquing alternaie (Emm.}).

=

»

® -k o W

*Beo locality 15, Map No. 18, p. 80, loc. cit.
1 Locality A, Map No. 18, p. 80, loc. cit.
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46 PALEOZOIC PALEONTOLOGY.

. Plectambonites sericeus (Sow.).
. Strophemena incurvata (Shep.).
8. Dalmanella testudingria (Dal.).
9. DNalmanslla subeguata (Con.).
10, Rhynchotrema inequivalvis (Castel.)
T Oxydiscus sp. undet.
12, Helicotoma sp. undet.
13. Camaroceres protetformiz (Mall).
1. Isolelus gigas De Kay.
15, Bumastus trentonensis (Emm. ).
16, Bumastus elongatus n. sp.
17. Plalymetopus trentonensis {(Hall).
18. Calymene senaria Con.
19. Leperditia fabulites (Con.). .

The associaiion of species in this list indicates o mingling of the
Black River forms, such as Leperditia fabulites and Dulmanella suba-
quate, with those from the lower zone of the Trenton, as Streptelasma
corniculum and Rhynchotrema inawquivalvis. The specimens were al
collected from loose Dlocks of limestone, which were doubtless origi-
nally derivist from the upper Black River and the lower Trenton beds.

Locality 153 A.—'This locality lies about two miles southwest of
Stillwater and aboui one-quarter of a mile from Mud pond.* The
following list of species were collécted:

1. Receptaculites occidentalis Salter.
2. Streptelasma corniculum Hall.

3. Nyctopore billingsi Nich.

4. Romingeria? trenfonensis n. sp,
5. Actinostrome lrentoncnsis n. sp.
6. Prusopora simulatriz Ulr.

7. Rafinesquina alternata {(Lmm.).
8. Llectambonites sericeus {Sow.),
9. Strophomena incurvate (Shep.). .
10. Dinorthis pectinella (Emm.).

11. Dalmanella testudinaria (Dal.),
12. Dalmanelle subeguata (Con.)

13. Clenodonia nasufe (Hall).

t4. Hormotoma salleri Ulr,

15, Jsotelus gigas De Kay.

* Locality A, Map No. 10, p. 60, loc. cit.
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16. HBumastus brenfonensis (Finm.}.
7. Plerygomelopus callicephalus (Hall).
18. Leperditia fabulites {Con.).

The strata which have afforded the species recorded in the above
list are undoubtediy the higher Black River and the lower ‘Prenton
beds, all of the species identifled, cxeept such as oceur throunghout
the Trenion limestone, being characterigtic of this horizon.

Locality 153 B.—This Jocality lies one mile southwest of the last,
on the sale line of outerop,* and has furnished the following species,
the horizon represented being the same as the Jast:

1. Recepluculites vecidentalis Balter.
2. Streptelasma corndculum Hall.

3. Romingeria? trenlonensis n. sp.
4. Aclinostroma (rentonensis n. 2.
5. Prasopora simulalric Ulr,

| 6. Lingula sp. undet.

7. Plectambonites sericeus (Sow.).

8. Dalmanella testudinaric (Dal).

0. Dalmanelle subeguata (Con.).

10. Rhynchotrema ineguivalris (Casiel.).
11, Hormoloma sallers Ulr.

12, Bumastus trentonensis {Emm.).

13. Leperditia fabulites (Con.).

Locality 192 A —This localily is near Hainesburg, on the hill just
east of the station,t and from it the following species have been
identified:

1. Neceplaculites oceidentalis Saliey.
2. Slreptelasma corniculum Hall,
3. Romingeria? frentonensiz n. sp.
4. Refinesquing allerngte (K.},
5. Dinorthis pectinelle (Emm.).
6. Dalmanelle subequata (Con.).
i. Camarclla tnornate n. sp.
8. Ritynchotrema tnaquivalvis (Casziel.)
N yriodonta canadensis Bill.?
10, Hormotoma salteri Ulr.
Li. Bumasiug trentonensis (Kmmn,).
12. Leperditia fabulifes (Con.).

* Locality C, Map No. 10, p. 60, loc. cit.
t Loeality 7, Map No. 12, p. 64, loc. cit.
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"This list is, Tor the most part, of Black River species, but with =
few forms from the lowest Trenton. The horizon of the beds is upper
Black River and basal T'renton.

Locality 248 A.—"This localily is in a small railway cui and quacry
by the side of the Pennsylvania railroad, three-fourths of a mile north
of the station at Belvidere.® At this peint there is only a small
exposure of the limestone and the fossils are very poorly preserved,
enly the following three species being identified:

1. Actinostroma trentonensis n. sp.
2. Orthis tricenaria Con.
3. Bumastus trentonensis (Lmm.).

"I"he horizon indicaled is the hasal portion of the Prenton limesione
proper.

Loeality 244 A.—Another locality near Belvidere, which has fur-
nished a few fossils, is a highly caleareous shale or slale, onteropping
along the Pequest river, about one and onc-quarter miles northwest
of the town.t The following species of fossils have been identified :

b Prasopora simulatriz Ul

2. Rafinesquina alterrate (Kmm.).
3. Plectambonites sericeus (Sow.).
4. Dalmanelle testudinarie (Dal.).
5. Bumastus trenfonensis (Kmm.).

None of the species recorded from here are distinctive enough io
characterize any particular horizon, further than to show it to be
higher than the Black river. The most abundant species in the fauna
is Plectambonites sericens; Dalmanelle lestudinaria being compara-
tively rare, a fact which w ould indicate the horizon to be in the lower
portion of the Trenton limestone proper.

Other Jocalitics—No collections of fossils capable of specific deter--
mination have been made from other localities of the Trenton lime-
stone in the State, although in all of the areas of the formation indi-
cated on the small maps in the Report of the State Geologist for
1900, to some of which reference has been made, organic Temains
of some sorl have been detecied. Broken fragments of crinoid stems
are almost universally present in the limestones of the formation,
and may alse usually be found, by careful search, in the more cal-
carcous bands of the caleareous shales which represent the higher
portion of the formalion.

Phe fossil faunas which have been recorded in the preceding pages

*Zee Map No. 23, p. 93, loc, cit.
1 See Map No. 23, p. 98, loc. cit.
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nearly all indicate 2 lower Trenten or upper Black River horizon, and
1t may doubtless he stated with safety that the heavier beds of lime-
stone in the formation occupy this horizon. In no other locality in
the State, agside from Jacksonburg, so far as has been obhserved, have
the higher beds of he formation been represented by limestones. Tu
most cases these beds secem fo he caleareous shales, which rarely out-
crop on the surface, and which grade impereeptibly from the lime-
stones below into the typical Hudson river slates above. Sometimes.
as on the Pequest river near Belvidere, the deposition of the cal-
careous shales seems to have hegun earlier than usual, even as early
as the lower Trenion horizon.

The numerous field observations by Dr. Kimmel indicate that the
average thickness of the formation as a whole, from the confact with
the Kittatinny limestone below to the {ransilion into the typical Hud-
son River slates, varies from 135 to 150 feet in Sussex county, but
increases to 300 feet or more at the Delaware river; the relative thick-

" ness of the limestones below and the calearcous shales above i, how-
ever, probably quite variable—in some loealitics, as at Jacksonburg,
the limestones extending through nearly the entire thickness of the
formation, and again, heing very thin, as in the neighborhood of
Belvidere.

HUDSON RIVER SLATES.

The Hudson River slates constitute the surface formation over a
large portion of the Kittalinny valley and occur, also, in some of the
outlying palcozoic areas surrounded by the ecrystalline rocks. The
formation rests conformably upon the Trenton limestone and is not
sharply separated from it, there being a gradual gradation from tlie
limestone of the lower formation, through calcarcous shales, to ihe
typieal slates and arenaceous beds of the Hudson River formation.
Because of the great amount of folding and faulting in the region
the thickness of the formation has not been determined, but it niay
probably be safely stated fo be several thousands of feet.

The name Hudson River is here used strictly as a formation nanwe,
these beds evidently heing continuous with the great mass of contorted
slates along the Hudson river in New York State, to which this name
was first applied. The transition from the calearcous to the elay and
sand sedimentation seems to have taken place earlier in the ancient
Ordovician ocean, towards its eastern shore, in the region which is
now Eastern New York and Northwestern New Jersey, and probably

4
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extending southwestwardly along the Appalachians, than at Trenton
Talls, in Central New York, where the Trenton limestone was first
deseribed. The time of the heginning of deposition of the Hudson
River slates was previeus to the close of the deposition of ihe typical
Trenton limestone, so that the deposition of the lower portion of the
Hudson River formation was contemporaneous with the Trenton lime-
atone beds further west. The evidence in New Jersey of this relation-
ship between the Hudson River and the Trenton formations is—first,
the much less thickness of the T'renton limestone in New Jersey,
where, exclusive of ihe lower beds of Black River age, it is less than
vne hundred feet, while at Trenton Falls, New York, it is two hun-
dred and seventy fect and ab some other localities very much more;
and seeond, because the fossil faunas in the T'renton limestone of
New Jersey, for the most part, represeni ouly the lowest life zones
of the formation. , )

Although the age of the base of the Hudson River formation can
fe determined with some degree of certainty by the faunas of ithe’
subjicent T'renton limestone, the age of the top of the formation-in
“New Jersey has not been determined, beciuse of the extreme rarity
of organic remains in the formation. The formation may be' the
time equivalent, not. only-of a portion of the I'venion, but also of the
Titiea and the Lorrain formations of the New- York scries.

In the typical exposures of the I'renton limestone at Trenfon Falls,
New York, 270 feet have been recognized by Prosser and Cummings®
amd 268 fect by White,t but neither the bottom nor the top ‘of the
formation is exposed at this locality. Danal gives the thickness of
the 'Trenton limestone at Montreal as 600 feet and wesi of Lake
Ontario as nearly 1,000 feet.

The thickness of the Ulica slate, given by Dana,§ is 15 to 35 feet
at Clen’s Falls, 250 feet in Montgomery county and 30 feet in Lewis
county, New York. Walcott|| gives the thickness of the same forma-
{ion in iis typical loeality at Utica, New York, as over 600 fect.
The Tormin shales have a thickness of 700 feet in Scoharie county,
New York, and a similar ihickness in Western Canada according to
Danayf

* Fifteenth Ann. Rep. N, Y. State Geol,, p. 826,

t Fifiy-first Ann. Rep. N, ¥, State Museum, vol. 1., p. 231,

1 Man. Geol,, 4th ed, p. 493.

2 Loc. cit., p. 494.

[{ Trans. Albany Iost., vol, X., p. L
- ¥ Loc. cit., p. 494,
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1f we tabluate the thickness of these several Ordovician formations
as they occur In their more typical New York and Canadian exposures,
comparing them with the New Jersey section, some such relations

New York and

Utica,
400.

Black River
and
Frenton,
300.

Canada, New Jersey.
Lorrain,
600.
2
5
w
@
&
=
&
——— w
g
=
e

Norman's Kill
* ¥ % *

Fauna.

Black River
and Trenton,

136.

most eastly detected in the weathered portions of the rock.

as are oxhibifed in the accompanying
table may be shown. The thickness
of the New York and Canadian for-
mations  used somewhat arbi-
trarily chosen, but in all cases they
lave been under rather than over-
estimated,  Winchell and  Ulrich*
have used greaier thicknesses for the
same  formations in a  comparison
with more western  localities, the
Trenton being estimaied as 450 feef,

HARH

, the Ttica 460 feet and the Torrain

825 fect.

The organic remains in the Hudson
River formation are exceedingly rare,
only three fossil loealitieg hn\'ing been
ohserved in the State.

Locality 44 A.—'Thig locality is in
the flagstone quarry within the lim-
its of the borough of Sussex. At
this place the strata are nearly verti-
cal in position and the fossils occur
only in a thin bed but a few inches
in thickness, which is exposed near
the front of {he quarry. "This bed is
a very calcareous sandstone, and is
crowded with many specimens of a
smali vaviety of Plectambonifes seri-
ceus, with a few other spocies rarely
represented, The fossils may be
The

species which have been identified are as follows:
1. Cornulites sp. undei.

2. Plectumbonites sericens (Sow).
3. Plectorthis plicatella (TIall).

4. Dalmanella testudinarie (Dal.).

* Geol and Nat. Hist. Burv, Minn., vol. IIL,, pt. II., Paleontology, p. lxxxix,
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None of these specics has a very definite, stratigraphic value, as al}
of them have a long range in the Ordovician strata, so that they indi-
cate nothing beyond the Ordovician age of the stratum in which they
oceur.

Localily 75 B.—This locality is on the hillside, a short distunce
above the Trenton limestone, Locality 75 A, three-fourths of a mile
east of Branchville. The fossils were collected in a small quarry
opening in the slate, and have all been replaced by pyrite, their condi-
tion of preservaiion being far from satisfactory. The species recog-
nized are as follows:*

1. Diplograptus foliaceus (Murch.).

2. Diplograptus angustifolius (Hall).
3. Lastograptus mucronaius (Hall}.

4. Corynoides calycularis Nich.

5. Dalmanella testudinaria (Dal.).

All of these graplolite species occur in the Norman’s Kill shale, near
Albany, New York, and all except Diplograptus foliacens, which has a
wide range in the Ordovician formations, are among the characteristic
species of the Norman’s Kill fauna, and are not known to occur at
any other horizon. The occurrence of species of this graptolite fauna
in New Jersey is of interest, because its exact geologic horizon in
New York has been a question of much discussion. Different authors
have placed the Norman’s Kill shale in the Lorrain, the Utica and
the Trenton periods of the Ordovician. An able discussion of the
whole problem connected with the Norman’s Kill fauna, with a his-
jorical review of all ecarlier opinions, has been presented by Dr.
Rudolph Ruedemann,t of Albany, New York, in a paper entifled
“Hudson River Beds Near Albany, and Their Taxonomic Equiva-
lents.”” In this paper Dr. Ruedemann has shown that the strata
hearing the Norman’s Kill graptolite fauna are “homotoxial with
part of the middle or lower Trenton limestone.” The oceurrence of
ihe fauna at Branchville scems to confirm the observations of Dr.
lluedemann. The stratum containing the fauna is near the base of
ihe¢ Hudson River formation, at an elevalion of from fifty to seventy-
five feet above a ledge of limestone, whose fauna is that of the Para-

-t

* The auther is greatly indebted to Dr. Rudolph Ruedemann, of Albany, for valua-
ble assisiance in the identification of the graptolites from both this locality and from
the locality near Jutland.

# Bull. N. Y. State Museum, No. 42, vol, VIIL. (1901).

NEW JERSEY GEOLOGICAL SURVEY




FORMATIONS OF ORDOVICIAN AGE. a3

strophia hemiplicata zone (see page 89), near the base of the Trenton
Iimestone.  The sequence from the T'renton limestone o the Hudson
River slates at this lecality is normal for New Jersey, and there is
wo dislocation of the strata between the two exposures.  Although
no Trenton fauna has been found above the grapiolite beds, their
position, as indicated by their relationship with the Parastrophia
hemiplicata beds below, would seem to he equivalent io about the
middle portion of the typical T'renton limestone of Central New
York, or even to a position below the middle.

Locality 848 A.—'This localily is near Jutland, in the large oul-
Iving area of Paleozoic rocks, with the town of Clinton near its centre,
and which lies between the Pre-cambrian crystalline rocks on the
north and the Triassic sandstone on the south. 'The foseils were
collected in the first railroad cut cast of Jutland, on the Lehigh Valley
railroad, about 340 yards east of Jutland station and 92 yards from
the contact of the I'riassic sandstone with the Hudson River beds.
The geologic structure of the neighboring region is very complex,
and the position of the fossil-bearing hed in the formation, as a
whole, cannot he determined. The fossils collected have been identi-
fied as follows, all of them being graptolites:

1. Climacegraplus phyllophorus Gurley.
2. Dieranograplus ramosus (Hall),

3. Cenograptus gractlis (Hall).

¢ Reteograptus geinttziganus Hall.

01 these species all but Dicranograpius ramosus, which sometimes
occurs in the Utica shale, are characteristic of the Normarn’s Kill
fauna, and the bed bearing the fauna undoubtedly belongs near the
base of the Hudson River formation.
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CHAPTER 1IV.

FORMATIONS OF SILURTAN AGE.
SHAWANGUNK—GREEN POND CONGLOMERATE.

The formation next above {the Hudson River slates is best exhibited
in the Kittatinny mountain, where it forms the crest of the ridpe,
dipping away to the northwest. The northward extension of ihis
mountain in New York is known as the Shawangunk mountain, and
in 1840 this formation was named the Shawangunk grit by Mather.®
The name Oneida was applied later by Vanuxem,t in 1842, and has
heen the wsual designation of the formaiion in New Jersey, buf
Mather’s name has priovity, and it secms besi to retain it. '

The formation consists of heds of coarse quartz conglomerate, the
pehbles usually being white or yellowish in color, with a gray or red
matrix, Nowhere in New Jersey has the contact between this forma-
tion and the subjacent Hudson River beds been observed, huf in the
New York, Lake Tirie and Western railroad cut west of Otisville,}
in New York, the contact is well exposed, and the higher formation
is seen to rest unconformaldy wpon the lower. ‘The thickness of the

~ formation in the Kittatinny mountain has been estimated by. Dr.
Kiimmel to he 1,500 {0 1,600 fect,

In the Green Pond mountain region a conglomerate very similar to
that of the Kittatinny mountain forms the crests of Green IMond,
Copperas and Kanouse mountains, and rests nunconformably upon the
subjacent formation, which is sometimes the Kittatinny limestone
and sometimes the re-cambrian erystalline rocks.

No organic remains have been delected either in the Shawanguuk
conglomerale of the Kittatinny mountain or in the Green I'ond con-
glomerate, but ihe tdentity of ihe two formations seems to be assured.
Both formations are very similar lithologically, hoth rest unconform-
ably upon the underlving formations, both are succeeded hy similar,

* N. Y. Geol. Surv., Fourth Ann. Rep., pp. 246-255.
1 Geol. N. Y, pt. ITL., p. 75,
i Fifteenth Ann. Rep. N. Y. State Geol, for 1895, vol. I, plate XX, opposite p.
444
(64)
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#oft, red, arenaceous, more or less shaley, vnfossiliferous beds, and in
both regions the first fossil fauna, which appears in higher beds lyving
in a perfectly conformable scries with the conglomerate heds, is
tdentical.

The western side of the Green Pond paleozoic area is cut off by pro-
found faults along its entire extent, and it is altogether probable that,
at the time of its deposition, the Green Pond conglomerate was con-
tinuous with the Shawangunk conglomerate of the Kittatinyy moun-
tain, and that it has been removed by erosion from the intervening
Highlands and the Kittatinny valley.

MEMNA—LONGWO0D SANDSTOX K]

In the Delaware valley this formation covers a large portion of the
northwestern slope of the Kittatinny mountain, and doubtless occupics
the greater portion of the valley lying west of the Wallpack ridge,
although the surface rock is deeply drift-covered in the valley. The
formation is a soft sandstone, which is often somewhat shaley and
has a deep red color. Tt is absolulely barvren of organic remains.
Tt is impossihle to determine its thickness aceurately, owing to the
indefiniteness in the field of its upper limits and numerous low folds
and small faults which affect it. At ihe Delaware Waler Gap™1.645
feet is given by the Pennsylvania Survey® as the ihickness of the
beds which we class ag Medina, with 740 feel additional not exposed,
Lut probably belonging here—a tolal of 2385 feet.  An eslimaie by
Dr. Kiimmel, based on its dip and widih of outcrop near Poxino
island, gave 2,304 fect.

This formation has alwavs been referred to the Medina sandslone
of the New York series, and although it cannoet be considered as heing
strietly equivalent to the fypical Medina of Western New York, the
name may be retained for the present or until the relationship hetween
thiz formation in the Appalachian province with that in the interior
iz hetter understood.

In the Green Pond mountain region Dariont has ealled the forma-
tion overlying the Green Pond conglomerafe, which is exacily similar
to the upper part of the Moedina of the Delaware valley inits lithologic

* Becond Penn. Geol. Surv., Rep. G. 6, p. 340.
# Bull. Geol. Soc. Am., vol. V., p. 332 (1894).

.t
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56 PALBEQZOIC PALEONTOLOGY.

characters, the Longwood red shales, and it is possible that, with
future studies upon the relationship between this formation in New
Jérsey with the typical Meding, it may be found advisable to use the
name Longwoeod {o include ihe beds of both the Green Pond and the
Drelaware valley regions, as they were probably continuous at the time
of deposition over the erysialline highlands and ihe Kittatinny valley.
In the Green Pond region Dr. Kiimmel has eslimated the thickness
of the Longwood heds to be over 200 feet.

THE NEARPASS SECTION. :

The formaiions lying above the Medina sandsione in New Jersey,
with the cxception of the Devonian formations younger than the
Onondaga limestone and the Newfoundland grii, have their mosi
typical development in the Wallpack ridge. This ridge lies between
the Kittatinny mountain and the Delaware river, extending in a north-
cast-southwest dircetion from the New York State line {o the Wall-
pack bend in the Delaware river at Flathrookville. At the nerth, just
north of the State ling, the ridge is transected by the Clove brook.
which drains the northern half of the valley hetween the Wallpack
ridge and the Kittatinny mountain, and which empties into the
Neversink river at Iri-States, New York, near the junction of the
latter giream with the Delaware. The couthern half of the valley
hiétween the ridge and. the mountuin is drained by Flathrook. At the
month of Flatbrook, the Delaware river describes the great, sigmodial,
Wallpack bend, entting through the Wallpack ridge, whose more south-
western extension iz in the State of Pennsylvania,

T'he strata of the Wallpack ridge all dip, with some local exceptions,
more or less steeply to the nerthwest, so that in passing from the Clove-
Flatbreok valley to the Delaware river younger and vounger strata
are encounterd.  The northwestern slope of the ridge usually approxi-
mates more or less closely to the dip of the sirata, so that the complete
zection is nsually exhibited in passing from the valley on the east to
n litile beyond the crest of the ridge.

Rock exposures are frequent throughout the enfire length of the
Wallpack ridge, and many of the strata are highly fossiliferous. The
hest section for study. however, is at the old William Nearpass quarry
and in the ridges Iving bevond, on ihe farms of Sanford Nearpass and
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John Bigart, about two miles souih of the New York $State line. This
Nearpass section is described in detuil at this place, because it will be
used a3 a basis for the descriptions of most of the following forma-
tions, with their faunas, of both Silurian and Devonian ages. In this
section the actual succession of the beds can be worked out in greater
detail than at any other locality on ihe Wallpack ridge, although in

some cases particular beds are beiter exposed elsewhere. The con-

tinuous rock exposure in the Nearpass quarry bluff is about 150 fect,
but between the top of this exposure and the main crest of the ridge
there are some 700 feet of strata which are not continuounsly exposed
but whoee harder layers make persistent outerops,

Locality 2 A—The Nearpass section, from below npward.

Poxine Island Shale.

b

A'. Buff-colored or yellow, valcarcons shale or shaley
limestone, with dendritic markings along the
joints and bedding planes. 1 fi. {4

Rossardville Limestone.

2 A®%  Fine-grained thinly-bedded, gray or blue lime-
stone. At times so thinly bedded as to be es-
sentially a calcareous shale; the thin laminz
being frequently alternately light and dark
gray, giving to the rock a banded appearance.
12 ft. + in. 13 ft. 4 in.

Decleer Ferry Formalion.

2 A% Highly fessiliferous, earthy, somewhat arenaceous

Hmestone. 2 ft. 15 ft. 4 in.

2 A%t Hard, blue or gray, crystalline limestone, with
. many fossils. 14 ft. 2 in. 29 ft. G in.

2 A% Fissile, calearcous, carthy shale, with some lime-
stone bands. G ft. 9 in. ' A6 BB in.

2 A% Hard, blue, crysialline limestone, similar to 2 A
8 in. A6 ft. 11 in.
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2 A", Farthy shale, with hands of erystalline limestone.

' A in. - 37 ft. 4 im
2 A% Red, erystalline limestone, abundantly fossilifer-

ous. 2 ft. 6 in. 39 £t 10 in,
2 A®. Tissile, earthy shale, with some irregular lime-

stone bands. 9 in. 40 ft. 7 in-

2 A" Rlue, crystalline limestone, with an abundance of
fossils. Some beds are largely composed of

broken crinoid stems. 7 ft. 4 in. 47 ft. 11 in.
2 A1t Rather thick-bedded, calcarcous shale, with thin

hands of limestone. 7 ft. 3 in. 55 1. 2 in.
2 A% Thin and often irregularly bedded, coralline lime-

stone, with an abundance of fossils. G L. 61 ft. 2 in.

9 A" Blue, crysialline limestone, in beds from six to ten
inches thick, separated by shaley scams.  Fossils

common, many ostracodes. 4 ft. 65 ft. 2 in.
Rondont Formalion.
2 AY. Bariby shale, wiih limestone bands. 3 fi. 9in. 68 ft. 11 in.
2 A", Finc-grained, dark limestone. 6 ft. 4 in. 15 ft. 3 in.
2 A, Thin-hedded, caleareous shale. 1 fi. 6 in 76 fi. 9 1n.
2 A, Hard. fine-grained, blue or gray, brittle lime- -
stone. 2 ft. 3 in. _ 79 ft.
2 A" Thin-bedded, calearcous shale. 5 ft. 3 in. 84 ft. 3 in.

2 A, Fariby limestone, weathering to a buff eolor, The

“Pethstone” of Professor Cook’s report. 5 ft. 89 ft. 3 in.
4 A%, Thin-hedded, ernmpled shale, with some bands of

denser limestone. 15 ft.. 104 ft. 3 in.

Maniins Limestane.

2 A2t Hard. bluish-black limestone, with some fossils.

2 {1, 106 ft. 3 in.
9 A2 Tlard, bluish-hlack, stromatoporeid limestone.

1. 6 . 110 ft. 9 in.

NEW JERSEY GEOLOGICAL SURVEY

L




R AW,
2A™,
2 A%

2 A,

2 A%,

2 A,

2 A,

2 AW

2 A"

2 A3

FORMATIONS OF SILURIAN AGE. 5

Hard, bluish-black limestone, similar to 2 A2L.

11t 6 in. 112 £t. 3 i
Hard, bluish-black, semi-crystalline limestone, )

with many fossils. 5 ft. 117 ft. 3 in.
Hard, nearly black limestone, with bands of fos-

gils, 9 ff. Bin. : 126 £t. 11 ju.
Hard, fine-grained, knotty, blue limestone, with

some bands of fossils. 12 fi. 138 ft. 11 1.

Coeymans Iameslone,

Coarser-grained, crystalline, gray limestone, with
masses of Favosites. 10 ft. 3 in. 149 fi. 2 in.
Not exposed. 30 - ft, 180 ft.

New S¢otland Reds.

Hard, cherty limestone, abundantly fossiliferous.

ledge exposed just back of the Sanford Near-

pass quarry. 20 =+ ft. 2001
Soft shale, with some limestone bands, mostly

unexposed. Foszzils numerous in some heds.

140 =+ ft. 340 ft.

Becraft Limestone.

Hard, dark or gray, cherty limestone, continuously
exposed for about one-half mile along the crest
of a low ridge back of the summit of the Near-
pass quarry bluff.  Abundantly fossiliferous.
20 + ft. 360 ft.

. Kingston Beds.

Unexposed heds, probably more or less shalev.
80 = f1. 440y Tt
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Oriskany Formation.

# A", Hard, more or less siliceous, gray or black lime-
stone, with an abundance of fossils, many of
which are trilobite fragmenis. The “Trilobite
bed” of anthors. Exposed continuously along
the crest of the first high ridge back from the
- Nearpass quarry bluff. 30 -+ ft. 170 ft.
2 A™M. The Orbiculoiden jervensis bed, exposed in the
Nearpass section only on the Werden farm next
north of the Sanford Nearpass place, near the
private road leading over the hill fo the gravel

pits. It is dark, siliccons limestone. 20 = ft. 490 fi.
2 A**. More or less earthy or siliceous limestone, usually.
unexposed. 120 + ft. 610 ft.

Esopus Gril,

£ A", Iixposed in the ridges beyond the Trilobite ridge
in the Nearpass section and forming the north-
western slope of the Wallpack ridge” It 15 a
hard, siliceous, irregularly-cleaved slate, which
has been greatly sheared, and forms the crest of
the Wallpack ridge near the State line and also
in Wallpack township. 400 = ft. 1,010 ft.
‘In this section the beds up to and including 2 A*® have been care-
fuily measured with a tape line, and are all exposed in the bluff
of the William Nearpass quarry. The higher beds do not present a
continuous outerop, but are exposed at intervals back to the main crest
of the ridge west of the quarry, upon the Sanford Nearpass farm and
the Werden farm next north. The thickness given for most of these
higher heds has had to be very roughly estimated, as they are exhibited
only in isolated outcrops for the most part, but the total thickness
of the New Scotland beds and the Beeraft limestone together has
been ostimated by Dr. Kiimnel, as near as possible by numerous obser-
vations npon the dip of the strata and the width of the outerop, to
be 180 fect, and the sum of the thicknesses given for these beds—
2 A™ to 2 A¥—iz made to equal this amount. In the same manner
the total thickness of the beds referred to the Kingston and Oriskany
has been estimated at 250 feet.
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POXINO JISLAND SHALE,

"The summit of the Medina formation in New Jersey has not beew
observed, but the lowest formation above that sandstonc and having
outerops in the State is a buff or greenish, calcareous shale, irregularly
bedded, in layers one inch or less in thickness. In the bottom of
the Nearpass séction ahout one foot of this rock is exposed in an
excavation which has been made in the talus slope at the foot of the
bluff. South of Hainesville is another exposure, where a quantity of’
the material has been excavated for road-making purposes. Other
exposures occur at several points south of Wallpack Centre, but no-
where have fossils of.any description been observed.

This formation was first described by I. C White,* from Iennsyl-
vania, in the southwestern extension of the Wallpack ridge, but he
observed no outcrops in New Jersey. The base of the formation has
not been observed in New Jersey, but in Pennsylvania it is described
by White as resting upon a thin limestone formation, which, in tumn,
rests upon the Medina. It is said to be at least 200 feet in thickness
in Pennsylvania, but only a small fraction of this thickness-is ex-
posed anywhere in New Jersey.

BOSSARDVILLE Tl MP}S’fDNE.

Lying above the Poxino Island shales is a fine-grained; ‘compact,
bluish-gray, banded limestone. Tt is exposed in the Nearpass section,
in the excavation already mentioned, where its entirc thickness is
twelve feet four inches. From this point south to Peter’s Valley but
few outerops are to be seen, but between Peter’s Valley and Flat-
brookville there are many cxecllent exposures. The thickness of the
formation is greatly inercased to the south, and although no exact
measurements could be made, it is at least 100 feet thick below Wall-
pack Centre. This formation is without question a northward exten-
sion of the limestone in Pennsylvania, designated by Whitet as the
Bossardville limestone. [t is, also, the formation which was called
the “Ribhon limestone” by Professor Cook,f and which was crrone-

*Becond Geol. Surv. Penn., Rep. G. 6, p. 145.
t Loc. eit., p. 141,
1 Geol. of N. J., p. 156 {1868).
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ously correlated by him with the “Ribbon limestone” ai Rondout,
New York, which is the Manlius or “Tentaculite” limestone lying
above the Rondout waterline formation. This correlation of the
Rossardville limestone was also adopted by White in his Pennsyl-
vania report. As a matter of fact, the age of the Bossardville lime-
stone is very much greater than that of the Manlius limestone at
Rondout, although the two formations are somewhat similar in
lithologic characters. The Bossardville limestone iteelf is entirely
barren of fossils, but it is followed by a series of beds which are
highly fossiliferous, containing a well-defined, Silurian fauna.

DECKER FERLY FORMATION,

fn his report on Pike and Monroe counties, Pennsylvania, White*
has described three formaiions succeeding the Bossardville limestonc,
which he designates by the name Decker Ferry, from the ferry of
this name below Flatbrookville—the Decker Ferry shale, the Decker
Furry sandstone and the Decker Ferry limestone. The first two of
these formations are closely allied, the so-called shale being an alter-
nation of thin sandstone beds with thin beds which are more cal-
eareous, rather than a true shale. These two formations of White
will here be'ineluded in a single division, and will be called the Decker
Ferry formation. The Decker Ferry limestone of White is quite
distinet, both faunally and lithologically, from the Decker Ferry
formation here recognized.
At Flatbrookville and north to Peter’s Valley this entire formation
conld legitimately be called a sandsione, bui with many thin, cal-
careous bands, especially in the lower portion; but north of Peter’s
Vylley the formation rapidly becomes more and more calcarcous, until,
in the Nearpass section, the whole formuation ig, for the most part,
Hinestone, with some thin bands of more or less fissile, greenish shale.
Only about two feet ai {he very base of ihe formation, immediately
on top of the Bossardville hinestone, show any indication of heing
arenaceous, and even this is an earthy limestone, with a small per-
centage of siliceous malier, rather than a frue sandstone.
~ In New Jersey the Decker Ferry formation is usually fossiliferous,
sometimes highly so, but in many instances the fossils are poorly

#Second Geol, Surv. Penn., Rep. G. 6, pp. 137-141.
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preeerved.  Near the lime-kiln at Flatbrookville, in a bed a fraction of
an inch in thickness, at the very base of the formation, there are
numerons spectinens of a species of Leperditia, which has been de-
seribed in the present report as L. alfoides n. sp. This thin hed
nay be considered as lying at the contact of the Decker Ferry for-
mation with the Bossardville limestone. 1In lithologic character it
resembles the underlying beds, but is darker colored. Tt is followed
for a few inches by an alternation of fine-grained limestone and more
coarsely-grained, crystalline limestone, in layers less than an inch
in thickness, the more crystalline layers containing the typical Tossils
of the higher Decker Ferry beds.

The only complete exposure of the entire formation is in the Near-
pass quarry blufl, and the Decker Ferry section at this locality, with
its succession of fossil faunas, will be first described, after which
the faunas of the formation from other localities will be discussed.

Locality 2 4. —William Nearpass quarry, two miles south of Tri-
States, New York,

2 A% Highly fossiliferous, carthy, somewhat arenuceous
limestone, resting upon the Bossardville lime-
stone. 2 ft.

1. Zaphrentis sp. undet.

2. Monolrypa corrugale n. sp.

3. Pholidops ovate Hall,
Stropheodonta bipartita (Hall).
Orthothetes deckerensis n. sp.
Chonetes jerseyensis Weoller,
Dalmanelle postelegantula n. sp.
Bhynchonella deckerensis n. sp.

9. Bhynchonelly agglomeraia n. sp.
10. Airype reticularis (Linn.).
11. Reticularia bicostata (Van.).
1R. Edmondia? deckerensis n. sp.
13. Pterinea sp. undet.
4. Plychopleria? subguadrata n. sp.
15, tytilaree obligua n. sp.
16. Gowioplore sp. undet.
1%, Straparollus sp. undet.
18. Lowoneme sp. undet.
1 19. Orthoceras sp. undet.
R0. Proefus? depressus m. sp.
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21. Dalmaniles aspinose n. sp.
22. Undetermined ostracodes.

Hard, blue or gray, crystalline limestone, with
many fossils, which are less perfectly pre-
served than those in the subjacent bed.

1. Favosites sp. undet,

Monotrypa corrugale n. sp.

Stropheodonia bipartita (Hall).

Orthotheles deckerensis n. sp.

Chonetes jerseyensis Weller,

Dalmanella posteleganiula n. sp.

Rhynchonella deckerensis n. sp.

8. Rhynchonella agglomerala n. sp.
9. Atrypa reticularis (Linn.).
10. Reticularia bicostate (Van.).
11. Cyrling magnaplicata n. sp.
12. Lichenaliu? sp. undet.
13. Ptilodictya sp. undet.
14. Platyceras sp. nndet.

Fissile, calcarcous, earthy shale, with limestone
bands. No fossils observed.

Hard, blue, crystalline limestone, similar to 2 A%
TFossils poorly preserved.

Barthy shale, with hands of crystalline limestone.
Fossils in the limestone.

1. Stropheodnnta bipartita (Hall).
2. Chonetes jerseyensis Weller.
3. Rhynchonelln agglomerata n. sp.
4. Bythocypris nearpassi n. sp.
Red, crystalline limestone, abundantly fossilifer-

2o oA

ous,
1. Farosifes sp. undet.
2. Cladepora rectilineale n. sp.
3. Monotrypa corrugala n. sp.
4. Vermipora sp. undet.
5. Ptilodietya frondosa n. sp.
6. Lichenalia sp. undet.
7. Stropheodonta bipartite (Hall).
8. Leptana rhomboidalis (Wilek.).
9. Orthothetes deckerensiy n. sp.
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10. Chenetes jerseyensis Weller.
11. Orthis flabellites Foerste.
12. Dalmanclla postelegantula n. sp.
13. Rhipidomelle preoblate n. sp.
14, Pentamerus ctreularis n. sp.
15. Rhynchonelle deckerensis n. sp.
16. Rhynchonella agglomerala n. sp.
17, Atrypa reticularis (Linn.).
18. Spirifer ep. undet.
19. Undetermined pelecypod.
20. Calymene cameraia Con.

2 A®  Fissile, earthy shale, with some irrcgular lime-

stone bands, No fossils observed, 9 in.
2 A%, Blue, more or less crystalline limestone, with an
abundance of fossils. 7 ft. 4 in.

1. Cladogora rectilineata 1. sp.
Escharopora siluriana n. sp.
Stropheodonta bipartifa (Hall).
Orthotheles tnlerstriatus (Hall).
Orthothetes deckerensis n. sp.
Leptana rhomboidalis (Wilck.).
Dalmanella posteleganiula n. sp.
Rhynchonella agglomerata n. sp.

9. Alrypa? lamellata Hall. -

10. Spirfer vanuwemi var. miner n. var.

11. Whitfieldella? sp. undet.

12, Myttlarce sp. undet.

13. Pterinea emacerata {Con.)?

14. Undetermined pelecypod.

15. Proetus pachydermatus Barrett.
2 A", Rather thick-bedded, calcareous shale, with thin

L

limestone hands. 7 Et 3 in.
2 A Irregularly bedded, coralline limestone, with an
abundance of fossils. 6 ft.

1. Zaphrentis sp. undet.
2. Diphyphyllum integumentum Barrett
3. Cladepaora rectilineaia n. sp.
4. Favosttes pyriformis (Hall).
5. Prismalophyllum inequalis (Hall).
6. Halysites catenularig (Tinn.).
b
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-y

Stromatopore concentrica Goldl.
Monotrypa corrugata n. sp.
9. Spirorbis sp. undet.
10. Pholidops ovata Hall,
11. Stropheodonta bipartita (Hall).
12. Leptaena rhomboidalis (Wilck.).
13. Orthotheles intersiriatus (Hall).
4. Rhynchonelle agglomerala n. sp.
15. Wilsonia globosa n. sp.
16, Atrypa? lamellata (Hall). J
17, Rhynchospire formosa (1all).
18. Whitfieldella nucleolata (Hall).
19. Actinopteria reticulatn n, sp.
20. Undetermined gastropod.
R1. Proclus pachydermatus Barrett.
22. Calymene camerata Con.
23, Beyrichia sussexensts 1. sp.
24. Beyrichin barrelti n. sp.
2 AY. Blue, crystalline limestone, in beds from six lo ten
inches in thickness, with shaley partings be-
tween. Fossils common, many osiracodes. 1 ft.
1. Pholidops ovata Hall.
2. Rhynchonella agglomerata n, sp.
8. Afrypa? lamellata Hall
4. Whitfieldelle nucleolaly (Hall).
. Aclinopterig sp. undet,
. Undetermined pelecypods.
7. Undetermined gastropod.
8. Beyrichic perinflata n. s
0. Beyrichiv jerseyensis n. sph.
10. Beyrichia nearpassi n. gp.
11. Beyrichin sussexzensis 1. sp.
.12, Beyrichia deckerensis n. sp.

These faunas of the Decker Ferry formation in the Nearpass sec-
tion may be readily arranged in several distinet life zomes. The
fauna, as a whole, including all of ihe subfaunas from the lowest to
the highest, is especially characterized by Rhynchonella agglomerata.
Tn all of the fossiliferous beds this species is one of the common {orms,
and in some cases it occurs more abundantly than all other species
combined. '

o
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The lower strata of the formation, 2 A® to 2 A7, inclusive, or all
the_leds up to the red limestone, are particularly characterized by
the species which has been described as Choneles jerseyensis. All
of these beds which are fossiliferous at all, carry essentially the same
fauna, and thislife zonc may he designated as the Chonetes jerseyensts
zone.

The second faunal zone is essentially restricted to the red lime-
stone bed 2 A% The fauna of this bed has a character of jts own,
distinet from that of cither the subjacent or superjacent strata—it
being characterized by the large number of specimens of the bryozoan,
Plilodictya frondosa. The name of this species may be used for the
designation of this faunal zone. In an carlier, preliminary report
on these faunas® the writer identified this species with an Ohio
species, Plilodictye platyphylia Jas., which is, in reality, 2 member of
the genus Phenopora, but & microscopic study of the specimens has
ghown this identification to be incorrcet, and has shown ihat the
New Jersey specimens helong to an hitherto undeseribed species. The
earlier designation of this zone, then—Ptilodiclya platyphylla zone—
has to give way for the name Ptilodictya frondosa zone.

The beds lying above the Ptilodictye frondose zone, up to and
including ® A, are not characterized by one homogendons fauna,
although they are characterized throughout by the species Atrypa?
lameligta, and may, therefore, be designated as the Atrypa lamellata
zone. There are really three subzones here included—the first, or
lower one, having its fauna typically represenied in bed 2 A™®; the
second, in bed 2 A, which is characterized by the great abundance
of corals, and may be called the coralline zone, and the third, in
bed 2 A*, characterized by the abundance of members of the ostracode
genus Beyrichia, may be called the Beyrichia zone.

In most cases the Decker Ferry faunas, in whatever localities they
have been found in ihe Sfate, may be definitely referred {o one or
the other of these faunal zones recognized in the Nearpass scetion.

Locality 8§ A.—On the next farm south of that upon which the
William Nearpass quarry is located, and in a southward continuation
of the quarry bluff, the lower Decker Ferry beds are exposed, The
following species of fossils have been identified from here:

1. Favosites sp. undet.
R. Monotrypa corrugelu n. sp

*Ann. Rep, State Geol. N. J. for 1899, p. 12.
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. Stropheodonta bipartite (Hall).
Orthothetes deckerensis n. sp.
Choneles jerseyensis Weller.
Dalmanella postelegantula n. sp.
Rhynchonella deckerensis n. sp.
Rhynchonella agglomerata 1. sp.
9. Atrypa relicularis (Linn.).

10. Reticularia bicostate (Van.).

11. Edmondia? deckerensis n. sp.

12. Nucula? sp. undet.

13. Plychopieria? subquadraia n. zp.

14. Platyceras sp. undet.

15. Proctus? spinosus n. sp.

16. Dalmanites aspinose 1. sp.

This fauna belongs in the Choneles jerseyensis zone of the forma-
tion, and is essentially identical with that from bed 2 A® of the quarry
section, and the bed containing it is, perhaps, continuous with 2 A%

Locality 15 A.—On the farm of Mr. G. N. Cole, one and one-
fourth miles southeast of Brick House, the red limestone stratum of
the Decker Ferry formation is well exposed near the road. No oppor-
tunity was*afforded to secure a collection of fossils at this locality, but
the presence of the characteristic species of the Piylodictya frondosa
zone was observed. A little search would doubiless bring to light a
good fanna from here, and it is altogether probable that the faunas
of the lower and of the higher life zones of the formation could also
he detected. .

Locality 15 B—This locality is one and three-fourths miles north-
cast of Hainesville. At this point the Decker Ferry formation is
not so well exposed as in the Nearpass section, and most of the fossils
collected were from masses of rock not in sifu.  The following species
have heen identified :

1. Monotrypa corrugale n. sp.
. Ptilodictya frondosa n. sp.
. Kscharopora siluriana n. sp.
Stropheodonia bipartile ¢Hall}.
. Rhynchonella deckercnsis n. sp.
. Rhynchonelia agglomeraia n. sp.
. Atrypa reticularts (Linn.).
Atrypa? lamellata Hall.

(LI S

o 2 o

LI S I

T

o

NEW JERSEY GEOLOGICAL SURVEY

s ——




FORMATIONS OF SILURIAN AGE. 69

In this list characteristic species from both the Ptilodictya frondosa
zone and the Afrypa? lamellata zone are recorded, but they are not
mingled in the same beds. The two zones are jusi as distinctly sepa-
rated here as in the Nearpass section. Masses of the red limestone;
with its typical Ptilodictya frondosa, are scatiered about, but most
of the loose material, as well as the ledges in sifu, evidently belong
to beds higher than the red limestone, in the Afrypa? lamellate zone.
No evidence of the presence of the Chonetes jerseyensis fauna has
been detected, and the lower beds of the formation bearing this fauna
are doubtless more deeply drift covered than the others,

Locality 25 B.~In the fields one-half mile southwest of Haines-
ville many of the Silurian and Devonian formations are more or
less well exposed. Towards the east the beds of the Poxino Island
shale have been excavaied for road material; west of the exposure
of this formation comes a ridge of Bossardville limestone, and beyond
that are exposures of the Decker Ferry formation. From a brownish
sandstone, near the base of the formation at this locality, the follow-
ing species were collected:

1. Monotrypa corrugate n, sp.
. Stropheodonta bipartita (Hall).
. Orthothetes deckerensis n. sp.
. Chonetes jerseyensis Weller.
Rhynchonella agglomerata n. sp.
Atrypa reticularis (Linn.).
Reticularia bicostata (Van.),

8. Dalmanites sp. undet.

This fauna is characteristically that of the Choneles jerseyensts
zone, as might be expected from its low posilion in the formation.
No collections from the other portions of the formation have been
made at this loeality, but scattered over the surface on the summit
of a low hill, the coralline bed was observed with an abundance of
weathered coral masses of the same species as those in the Nearpass
section, A careful study of the localily would undoubtedly furnish
an abundance of excellent Decker Ferry fossils.

Locality 52 A.—In a bluff east of the road to Flatbrookville, and
about one and three-fourths miles helow Peter’s Valley, the Duecker
Ferry formation is exposed through a thickness of more than eighty
feet, although the base of the formation is covered. The major por-
tion of the beds at this locality arc sandstones, but intersiratified
wiih the arenaceous beds there are occasionally thin bands of lime-
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gtone, in which fossils oceur in a sufficiently perfect state of preserva-
tion to be identified. From a thin limestone bed, fifty feet alove the
base of the cxposure at this locality, the following species have been
identified : '

. Fscharapora siluriana n. sp.

. Stropheodonta bipurtita (Hall).

Rhynchonella agglomerata n. sp.

Atrypa? lamellala Hall.

Whitficldella nucleolate (Hail).

From another thin limestone band, twenty-five feet higher than

the last, the following species have been identified:
1. Diphyphyllum integumentum Barrett.
2. Zaphrenlis sp. undet.
3. Orthotheles inferstriatus (Hall).

. Whitfieldelle nucleolata (Hall).
5. Leperditia sp. undet.

Both of these small groups of species indicate a lorizon in the
Alrypa? lamellala zone of the Decker. Ferry formation. The lower
one, containing the bryozoan, Escharopora siluriana, may be definifely
referred to the lower heds of this zone, while the upper one suggests
the coralline zone, although the corals are not so abundantly repre-
sented as they normally ave in this life zene,

Locality 71 B—~This locality is on the road to Flathrookville, about
threc-fourths of a mile below Wallpack Center. The rocks are ex-
posed in ledges along the roadside and in the fields east of the road.
The following species have been identified :

L Monotrypa corvugata n. sp,

2, Orthothetes deckerensis n. sp.

3. Chonetes jerseyensis Weller,

£ Rhynchonelle deckerensis n. sp.
5. Rhynchonelly agglomerala n. sp.
6. Atrypa reticularss (Linn.).

This fauna is cha ructérist-i(:a]]y that of the lower zone of ihe Decker
Feery formation, characterized by Choneles jerseyensis.

Locality 90 A.—This locality lies two and one-half miles helow
Wallpack Center, near the mill on Flathrook, and is one of the very
few localities where the formation oulerops cast of the stream. he
Tollowing species have heen collected, all of which indicate the
Choneles ferseyensis zone of the formation:

Ttk e —
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’ 1. Zaphreatis sp. undet.
2, Manolrypa corrugata n. sp.

. Chonetes jerseyensis Weller.
. Rhynchonelle agglomerala n. sp.
. Atrypae reticularis (Linn.).

Locality 109 B.—At UVlatbrookville, along the creek below ihe lime-
kiln, the lower beds of the Decker Ferry formation are finely exposed,
and may be seen resting directly upon the Bossardville limestone.
At this locality the beds contain a large amount of arenaceous nia-
terial, but in the more or less caleareous heds interealated in the
sandstone, fossils are ahundant, the commonest species heing Choneles
jerseyensis. The species which have been identified from here are
as follows:

— e

o}

. Favosites corrugelus n. sp.

2. Monotrypa corrugala n. sp.

3. Stropheedonta bipartita (Hall).

4. Orthothetes deckerensis 1. s

5. Chonetes jerseyensts Weller,

6. Dalmanelle posteleguntula n. .

Y. Rhynchonella deckerensis n. sp.

8. Rhynchonclle agglomerate n. sp. )

9. Atrypa reticularis (Linn.).
10. Reticuluria bicostata (Van.).
11, Whitfieldellu? =p. undet.

12. Undetermined ostracode.

Al Flathrookville the only Decker Ferry fauna which has been
ohserved iz that of the Choneles jerseyensis zone, above described.
1t is possible that the higher faunas might be detected after a carclul
search, but the higher beds are highly arenaceous, with fossils ravely
presend or very podrly preserved.

Locality 167 A —Outside of the Delaware valley the Decker Ferry
formation occurs in ihe Green Pond mountain region, where it over-
lieg ihe red, arenaceous, Longwood shales. In this region its thickness
does not exceed forty or fifty feet. At the period of its deposition
the formation was probably continuous across the interval befween
the Delaware valley and the Green Pond region, thinning out to the
east, having since been removed by erosion.  The most fossiliferous,
locality in the Decker Ferry formuaiion of the Green P'end region
is on the Cobb property. one and one-half miles sonth of Newfound-
land, and the following species have been identified from there:
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1. Fuvesiles corrugalus n. sp.

2. Monotrypu corrugaln n. sp.

3. Chonetes jerseyensis Weller,

4. Orthis flabellites Foerste.

5. Rhynchonella decherensis n. .
6. Rhynchonella agglomeraia n. sp.
7. Atrypa reficularis (Linn.).

8. Dalmanites aspinosa n. sp.

Locality 187 A—A sccond locality in the Green Pond region which
has furnished fossils from the Decker Ferry formation is in an
abandoned quarry ai Upper Longwood, and lhc following species
have been identified:

1. Monotrypu corrugale n. sp.
R. Stropheodonty bipartita (Hall).
3. Chonetes jerseyensis Weller.
4. Orlhis flabellites Foerste.
5. Bhynchonella deckerensis v, sp.
6. Rhynchonelle agglomeratu n. sp.
7. Airypa reticularis (Linn.). :

"The faunas at both of these Green Pond localities are typical of the
lower or Chonetes jerseyensis zone of the Decker Ferry formation,
and the higher faunas have not been anywhere detected in the region.
The only species of the fauna in the Green Pond region which does
not occur in the Choneles jerseyensis zone of the Delaware valley is
Orthis flubelliles, which, in the lalter region, has been found only
in the red limestone bed associated with the Ptilodictya frondosa
Tauna.

Correlalion of the Decker Ferry Faunas.

The Tollowing complete list of recognized species in all the faunal
zones of the Decker Ferry formaiion will serve as a means of com-
parison with other faunas of Silurian age in America and elsewherc:

1. Diphyphyllum integumentiom Barrett.
2. Prismalophyllum inequelis (Hall).
3. Favosiles corrugatus n. g).
4. Favosites pyriformis (Hall).
5. Cladopora rectilincata n. sp.
G. Hualysites calenularia (Linn.)
Monotrype corrugata n. sp.
8. Plilodiciya frondosa n. sp.
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- Fscharopora stluriana n. sp.
10,
11,
12,
13.
- Orthotheles deckerensis n. sp.
E5.

16.

Pholidops ovala Hall.
Stropheodonta bipartite (Hall).
Leptena rhomboidalis (Wilek.).
Orthothetes interstrialus (Hall).

Chonetes jerseyensis Weller,
Orthis flabellites Focerste,

- Dalmanelle postelegantula n. sp.
18,
19,
20.
2L

Rhipidomella preoblata n. sp.
Pentamerus circularis n. sp.
Rhynchonella deckerensis n. sp.
Rhynchonellu agglomerata n. sp.

. Wilsonia globosa n. sp.
3.
24

Atrypa reticularis (Tinn.),
Atrypa? lamellata Hall.
Spirifer vanuwaemi var. minor n. var.
Cyrtina magnaplicata 1. sp.
Reticularia bicostata (Van.).
Rhynchospira formosa Hall.
Whitfieldella nucleolata (Hall),
Edmondia deckerensis n. sp.
Pterinea emacerala (Con.),
Pteronites? subplana (Hall).
Ptychopteria? subgquadrata n. sp.
Actinopterie reticulale n. sp.
Mytilarca obliqua n. sp.

Proetus pachydermatus Barrett.
Proetus depressus n. sp.
Proctus spincsus n. sp.
Calymene cameraia Con.
Dalmanites aspinosa n. gp.
Lieperditia altoides 1. sp.-
Beyrichia sussexensis n. s,
Beyrichia barretti n. sp.
Beyrichia perinflata n. sp.
Beyrichia jerseyensis n. sp.
Beyrichin nearpassi n. sp.
Beyrichia deckerensis n. sp.
Bythocypris nearpassi n. sp.
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Of ihis list of forty-cight speeies, twenty-nine are described for the
first time in the present report, and three of thoese previously described
—Diphyphyllum integumentum Barr,, Chonetes jerseyensts Weller
and P’roetus pachydermatus Barr.~—came origipally from’the Decker
Ferry fauna of New Jersey, and have not been reported elsewhere.
This leaves but sixteen species in the fauna which may be used for
direct comparizson with other faunas. Of these sixteen species, six—
Prismatophyltun, inequalis (Hall), Stropheodonta bipartita (Hall),
Orthothetes interstriatus(Hall), Atrypa? lamellata Hall, Whitfieldella
nucleolala (Uall) and Calymene cumerate Con.—were originally
described from the Coralline limestone of Bastern New York, and
are characteristic of the fauna of that formation. Among these six
species are {o be found some of the most characteristic species of
the Decker Ferry fanna of New Jersey. Five of the sixteen species
—Favosites pyriformis (Hall), Orthis flabellites Foerste, Reticularia
bicostata {(Van.), Plerinew emaceratu (Con.) and Pleroniles subplune
(Hall)—have been described from the Niagaran fannas of the in-
{erior of the continent, hut of these the two ])Plc(‘\p()d’-‘- are, perhaps,
somewhat doubtful, and the identification of Orthis flabellites is not
entirely satisfactory. Relicularie bicostuta has only been recorded
from the extreme castern extension of ihe Niagaran strata, in Onetda
county, New York, and the beds of the Coralline limestone are known
io extend as far west as Herkimer county, which is adjacent to Oneida
county on the east, and it is possible that carcful fiekd work would
show the species to e really a member of the Coralline fauna and
not of the lypical Niagaran fauna; at any rate, the species is not
one of the typieal Niagaran species of the interior of the continent.
'l identification of Favosites pyriformis is entirely satisfactory, and
it scems 1o be the only really good representative of the Western
Niagaran fauna. Three additional species—/alysites catenularia
(Limn.), Leptrena rhomboidalis (Wilck.) and Atrypa reficularis
(Linn.}—oceur, also, in the Niagaran faunas of the west, but they
are all so cosmopolitan in their distribution that their presence gives
litile assistance towards a definite correlation of any fauna in which
they occur. 'T'he association of the three species, however, 1s an excel-
lent indication of the Silurian age of the fauna. Two species—

Pholidops ovala Hall and Rhynchospire formosa Hall—have heen
identified with species normally oceurring in the Helderhergian
Faunas.

The evidence of these sixtean previously-deseribed species, then,

points most strongly to the Coralline age of the Decker Ferry fauna,
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and it is believed that the beds containing the upper faunal zone of
the formation, characterized by dtrypa? lamellata, may be definitely
correlated with the Coralline limestone of New York, and that the
entire Decker Ferry formation iz the southern extension of - that
formation. The coralline age of these beds was first recognized by
Dr. 8. T. Barreit,* a local geologist of Port Jervis, and to him eredit
is due for the first announcement of the presence of strata in the
New Jersey section referable o the Coralline limestone of Eastern
New York.

Among the species which are unknown except in the Decker Ierry
fauna we find forms more or less closely allied to Western Niagaran
and to Helderbergian species, but there scem to be sufficient differ-
ences in all cases to constitute distinet species.  Among the orthids,
both Dalmanella postelegantule and Rhipidomella precblaia are in-
termediate in their characters between Niagaran and Helderbergian
species.  Rhynchonella deckerensis and Rhynchonella agglomerata are
both probably ancestral to Helderbergian species. Wilsonia globose
is of a Silurian type, the similar thynchonelloids of the Helderbergian
faunas being inembers of the genus Uneinulus. The small variety of
Spirifer vanuzemsi, called var. minor, is closely allied to the typical
form of the species, which is one of the most characteristic Manlius
limestone species. .

In his original description of the fauna of the Coralline limesione,
Hall$ considered these beds in Eastern New York to be the eastward
extension of the Niagaran strata in the western portion of the State.
‘The great dissimilarity between the Coralline or Decker Ferry fauns,
however, and that of the Niagaran formations further west indicates
that the strata containing the two faunas were deposited in two dis-
tinet basins of sedimentation, which were cither cntirely separated
from each other by a land barrier or their connection was very slight
or indirect. The great interior epicontinental sea of Niagaran time
is helieved to have had its connection with the occanic waters by a
northern passage through the Hudson bay.t The Decker Ferry fauna
lived in a sea which has been ealled the Cumberland basin by Ulrich
and Schuchert,§ which occupied a rather long and narrow area in
the “Appalachian region and had its oceanie connecetion with the At-

*Ann, N, Y, Acad. Sci,, vol. I, pp. 121-124 (1878); Am. Jour. 8ci, (3), vol. XV,
pp. 870-372 (1878). :

t+Psal. N, Y, vol. IL, p. 321,

1 Jour. Geol., vol. VI, pp. 692-703.

# Rep, N. Y, State Pal, for 1901, p. 649.
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Tantic'in the neighborhood of Chesapeake bay. Although deposited in
an entirely distinet basin, the Decker Ferry formation, as well as the
subjacent beds down to the Medina formation, were probably con-
iemporancous with some portion or the whole of the Niagaran for-
mations of the interior.

'Fhe incursion of faunas from the exterior into the Cumberland
basin culminated with the Helderbergian faunas, and for that reason
Ulrich and Schuchert* have spoken of that chapter in the faunal
history of North America, covering the history of the life of the
Cumberland basin, as the Helderbergian invasion. The earliest faunal
evidence of this invasion in New Jersey is to be found in the Decker
Ferry formation,but further south, according to Ulrich and Schuchert,
there arc faunas belonging to this invasion older than the Decker
Ferry of New Jersey.

"The Decker Ferry fauna is allied to the Silurian faunas of the
Atlantic province, which extends along the Atlantic border in New
Fngland and Eastern Canada, but sufficiently detailed study of thesc
castern Silurian faunas for detailed comparison with other faunas
has never heen made.

RONDOUT FORMATION.

In the Nearpass section the thirty-nine feet of strata lying above
the Decker Ferry formation are referred to the Rondout formation.
"The beds consist of more or less earthy shales and limestones, which
are usually sparsely fossiliferous, although in some beds ostracode
crustaceans belonging to the genus Leperditia are abundant. But a
single specimen of a brachiopod has been found in these beds in New
Jersey in connection with the field invesfigations for the preparation
of this report.

Locality 2 A—Ai the Nearpass quarry the following section of
these beds, with the fossils identified from them, has been recognized:

‘2 A, Earthy shale, with limestone bands. 3 ft. 9 in.
- 1. Leperditia sp. undet.
2 A%, Fine-grained, dark limestone. G fr. 4 1n.
1. Leperditic elongala n. sp. '
2 A Thin-hedded, calcarcous shale, with no fossils. 1 fr. 6 in.
9 AY, Hard, fine-grained, blue or gray, brittle lime-
stone. 2 fi. 3 in.

1. Hyatella lamellosa n. sp.
2. Leperditic gigantea n. sp.

"* Loc. cit., p. 648.
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2 A, Thin-bedded, calcareous shale. ' 5 ft.-3 in.
1. Leperditia alta (Con.)?
2 A*. Earthy limestone, weathering to a buff color. The .
“Peth stone” of Professor Cook’s report. 5 ft.
1. Undetermined foraminifera or ostracodes.
2 A%, Thin-bedded, crumpled shale, with zome bands of
denser limestone, 15 ft.
1. Leperditia alta {Con.).
This formation occurs at various loealities throughout the entire
length of the Wallpack ridge in New Jersey, but it is usually covered
in the sections, and no detailed study of it has been made, except at
the Nearpass quarry.
The original definition of the Rondout formation by Clark and
Schuchert* is not entirely satisfactory. At Rondout, New York,
where the typical section of the formation occurs, there are two
cement beds quarried or mined, which are separated by a series of
strata which do not possess the necessary properties for the manu-
facture of cement. Clark and Schuchert scem to have included this
entire series of strata—the lower cement bed, the intermediate beds
and the upper cement bed—in their Rondout formation. The inter-
mediate beds are not abundantly fossiliferous, but a careful search
during a short visit to the locality brought to light several species,
all of which are characteristic of the Decker Ferry fauna of New
Jersey, and it is believed that the strata separating the two cement ‘
beds at Rondout are to be considered as an extension of the Coralline
limestone of New York and of the Decker Ferry formation of New
Jersey. In this case the lower cement bed at Rondout may be
directly correlated with the Bossardville limestone of New Jersey,
which leaves only the upper cement bed to be ineluded under the
name Rondout formation, and it is in this restricted sense that the
name of the formation is used in the New Jersey section. The bods
lying between the Decker Ferry formation below and the Manlius
limestone above are believed to be the southern extension of the upper
cement bed at Rondout. In its southern extension the cement bed
proper has become reduced in thickness, so that in the Nearpass sec-
tion it is represented only by bed 2 A™, which was described by Pro-
fessor Cookt as the “Peth stone,” but with the thinning of the cement
bed proper, to the south, the associated shales and limestones have
become increased in thickness,

*8el, N. 8, vol. X, No. 269, pp. 874-878, and Am. Geol, vol. XX V., p. 118.
1 Geol. N. J,, 1868, p. 159,
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'Phe fauna of the Rondout formation, made up almost exclusively
of members of the genus Leperditia, is a peculiar one, and must indi-
cate kome peculiar conditions of environment, but what these condi-

* tions may have been we do not know.

MANLIUS LIMESTONE.

The Manlius, or “I'entaculite,” limestone of the older New York
reporis is a somewhat thinly-bedded, knotty, dark blue or almost
black limestone. It is the bed which constitutes: the quarry stone,
and its outcrop may be traced throughout the entire length of the
Wallpack ridge in New Jersey by the line of active or abandened
quarries and lime-kilns, its upper portion being the only limestone
which is extensively used in this portion of the State for the manu-
facture of lime. The total thickness of beds in the Nearpass section
referable to the formation is thirty-four feet and eight inches.

The fauna of the Manlius limestone is not a large one.  Ostracodes
still persist, but associated with them in some beds are several epecies
and many individuals of brachiopods, with some gastropods and
pelecypods and an occasional cephatopod. Specimens of Tentaculites,
which are so abundant in this formation at some localities in New
York State, and which gave rise to the older name of the formation,
are among the rarcst members of the fauna in New Jersey. One
of the most characteristic species of the fauna, although it has not
heen noticed in the lowest beds, is Spirifer vanuwemi, and the life
zone represented by the Manlius limestone may be called the Spirifer
VENUTEML ZONE,

Locality 2 A.—In the Nearpass quarry, where this formation has
been studied in most defail, several beds have been recognized, as
shown in the following section, and from each bed the species enume-
rated were collected:

2 A", Hard, bluish-black limcstone. 2 ft.
1. Stromatoporoid masses.
2. Megambonia aviculotdea Hall.
3. Leperditia alta (Con.).
4. Beyrichia sp. undet.
2 A?%. Hard, bluish-black stromatoporeid limestone. 4 fi. 6 in.
1. Stromatoporoid masses.
2. Leperditia alta (Con.).
3. Beyrichia manliensis n. sp.
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bluish-black limestone, similar to 2 AL
- Leperditia alta (Con.).
bluish-black, semi-crystatline limestone,

with many fossils.

1
2
3

2 A%, Hard,

. Stropheodonia varisiriata (Con.).
. Spirifer vanuzemi Hall.

. Megambonia aviculoides Hall,

. Holopea antigua (Van.).

5. Tentaculites gyracanthus (Eaton).
i. Undetermined cephalopod.

. Leperditia alie (Con.),
. Beyrichia &k iimmeli n. sp.
nearly black limestone, with hands of fos-

sils,

4
h
2 A*, Hard,

. Stropheodonia varisiriatu (Con.).

. Centronella? biplicaln n. sp.

. Spirifer vanuzemi Hall.

. Undetermined pelecypod.

. Beyrichia smecki n. sp.

fine-grained, knotty, blue limestone, with

some bands of fossils.

1.
2.
3.

Stropheodonta varistriale (Con.).
Rhynchonella sp. undet.
Centronelle? biplicata n. sp.

4. Spirifer vanuzemi Hall.

5.
6.
7.

Undetermined gastropod.
Orthoceras sp. undet.
Beyrichia montiguensis n. sp.

)

1 ft. 6 in.
v {6

9 ft. 8 in.
12 ft.

No eollections of fossils have been made from ihe Manlius lime-
stone at other localities, but the same species, especially Spirifer
ranuzemi, Stropheodonle varistriata and Leperditia alla, have fre-
<uently been ohzerved clsewhere. In a former preliminary report on
the faunas of the Wallpack ridge* the Manlius limestone was asso-
ciated with the superjacent Helderbergian formations rather than
with the subjacent formations, but the transilion from the Rondout
to the Manlius is so gradual, both straiigraphically and faunally, that
it has proved to be difficult to draw a sharp dividine line at this

horizon.

* Ano, Rep. N, J. State Geol. for 1899,
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"The conditions which obtained in the region under discussion dur-
ing the time of deposition of the Rondout formation were peculiar,
as is shown by the almost entire absence of all organisms except
‘ostracodes belonging to the genus Leperditia. In ihe earlier report
it was suggested ihat these ostracode faunas in some way represented
the Furypterus fauna of the “waterline” formation of Western New
York, but it now seems clear that the New Jersey formations of this
period were deposited in a distinet basin, which probably had no
direct connection with the contemporaneous interior sea. It is pos-
zsible that these Leperditia faunas lived under non-marine, perhaps
hrackish water conditions, as was formerly suggested, although these
conditions may have been more or less local, and may not have existed
throughout the entire Cumberland basin. At any rate, in that portion
of the Cumberland basin which is now included in New Jersey, the
conditions were not favorable during Rondout time for the existence
of the typical marine faunas of the period, with an abundance of
brachiopods, trilobites, &c. Brachiopods did exist, however, in this
portion of the Cumberland basin at this time, though rarely, as is
shown by the presence of Hyutlella? lamellosa.

In the lower beds of the Manlius limestone there is evidence of
environmental conditions similar to those of the Rondout. Leperditia
still remains the most common form of life, but associated with this
ostracode are other organisms, especially stromatoporoids, and an ocea-
sional pelecypod. In the middle portion of the formation Leperditia
is still abundant, but is associated with a brachioped fauna prolific in
individuals, which suggests the recurrence of more typical marine
conditions of environment. In the upper beds of the formation
Leperditia has entirely disappeared and the fauna has assumed an
entirely normal marine aspect. In this fauna the most characteristic
species is Spirtfer vanuzemi, which was represented by a varietal
form in the Decker Ferry fauna.

‘'he greatest faunal change is io e found in passing from the
Manlius to the Coeymans limesione, and the Coeymans fauna repre-
sents the first distinetive immigration of an important, typieally
marine fauna into the northern poriion of the Cumberland basin
since its occupation by the Decker Ferry faunas. 'The importance
of this immigration seems to be sufficient to be recognized as the
heginning of the period which we call Devonian time, the Coeymans
fauna being ihe earliest of the Helderbergian faunas in America, alk
of which have distinctively Devonian characteristies.
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CHAPTER V.
FORMATIONS OF DEVONIAN AGE.
COEYMANS LIMESTONE.

The Helderbergian faunas in New Jersey do not differ essentially
from those in New York. The same faunal zones are recognized, and
nearly all of the species identified are New York forms, which are
in no way ‘different from specimens occurring in the tvpical Helder-
bergian localities.

The Cocymans limestone is the firsi of the Helderbergian forma-
tions, and in the Nearpass section it has an estimated thickness of
forty feet, though only the lowermost heds are actually exposed. Tt
lies upon the Manlius limestonc, in the top of the Nearpass bluff,
differing from the subjacent formation in its coarser and more crystal-
line texture and in its lighter color. Frequently more or less chert
is mingled with the limestone. The lithologic transition from the
Manlius to the Coeymans limestone is not abrupt, but is accomplished
within a thickness of a fow feet. .

The Coeymans fauna is far more prolific than that of the Manlius
limestone, and has an altogether different composition. The most
characteristic species of the fauna, whercever it occurs, is Gypidula
galeata, and the faunal zone included in the Cocymans limestone may
be spoken of as the Gypidula galeaie zone. In the basal portion of
the formation there are frequently numerous masses of the coral,
Favosites helderbergie, usually more or less completely silicified, as-
sociated with masses of a concentrically laminated stromatoporoid.
This coral bed in the Cocymans limestone of New Jersey is doubtless
the southern extension of the coralline hed at the Lase of the same
formation in New York.

No complete section of the Coeymans limestone has been exposed
in New Jersey, and. usually it is the lower portion of the formation
which is exposed in the outcrops. If the beds could he studied in
detail throughout the entire thickness of the formation several sub-

6 (81)
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ordinale faunal zones might possibly he detected, but ihe exposures
in New Jersey are nowhere sufliciently continuous to afford such a
detailed study as it has been possible to make with the lower beds
of the Ncarpass seciion.

Locality 2 A*.—The Coeymans fauna at this locality was collected
from the basal ten feet of the formation at the top of the Nearpass
quarry bluff. 'The following specics of fossils have been identified:

1. Favosttes helderbergie Hall.
. 2. Stromatopore concentrica Goldf.
i 3. Plilodictya lobata n. gp.
4. Lichenalie {oria Hall.
5. Monotrypa spharica (Hall),
6. Stropheodonia varistriata (Con.).
7. Stropheodonla planulata Hall.
8. Strophonella punciulifera (Con.).
9. Qypidula galeata (Dal.).
t 10. Rhynchonelly semiplicata (Con.).
11. Rhynchonelle transverse Hall.
12. Uncinulus mulabilis (I1all).
13. Atrypa reticulgris (Linn.).
14. Spirifer cyclopterus Hall.
15. Meristelle Iwvts (Van.).
16. Actinopteriag communts (Hall).
17. Platyceras sp. undet.
18. Tenfaculites elongatus Hall.
19. Proclus protuberans Hall. O
20. Dalmanites pleuroplyz {Green).

Locality 15 0.—At a single localiiy, one and three-fourths miles
northeast of Hainesville, a fauna has been colleeted which is believed
to belong at the very summit of the Coeymans limestone. A varietal
form of Gypidule galeale occurs at this locality, as well as another
form of the genus, which scems to be specifically distinct from the
ghell which occurs in the lower heds. The following species of fossils
have been identified from this locality:

1. Zaphrentis remert 1. & 1.7

2. Favosiles helderbergice Tlall.

3. Cladopora multiserigla n. sp.
Cornulites cingulatus Hall.
Lichenalia {orta Hall?

.

ok YN
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Fenestella sp. undet,

Gypidula galeata (Dal.) var,

. Gypidula angulata n. sp.
9. Rhynchonelle altiplicata Hall.
10. Uncinulus pyramidafus (Hall).
11. Rhynchotreta fransversa n. sp.
12. Atrypa reticularis (Linn.).
13. Spirifer oclocosiatus Hall.
14. Spirifer concinnus all,
15. Cyriing sp. undet.
16. Rhynchospira formosa (Hall).
17. Meristella l@vis (Van.).
18. Nucleospira ventricosa Hall,
19. Rhombopteria clathratus n. sp.
R0. Actinopteria communis (Hall).
R1. Bulimorpha? helderberge n. sp.
2. Lozonema? sp. undet,
R3. Platyceras gibbosum Hall.

The composition of this fauna is quite different from any of those
which have been studied from the lower heds of the Coeymans lime-
stone. Its most conspicuous characteristies are——first, the entire ab-
sence of the genera Stropheodonta and Strophonella, which are usually
among the commonest species of the Coeymans limestone; and second,
the increased representation of the genus Spirifer, which is usually
rare in the Coeymans fauna. In this last character the fauna ap-
proaches that of the superjacent New Scotland beds, where the species
of Spirifer are among the commonest members of the fauna. Because
of the presence of Gypidula, however, and especially of a varietal
form of Gypidula galeate, the strata containing this fauna are re-
tained in the Coeymans limestone.

Locality 87 A—This locality is in the hillside, just above the large
spring, a little over one-half mile northeast of Peter’s Valley. The
outerop is in the Jower portion of the Cocymans limestone, all of
the higher beds being covered with drift. The Manlius limestone, also,
outerops at this loeality, a little lower down the hillside. The species
identified from here arc as follows:

1. Zaphreniis sp. undet.
2. Lichenalia torta Hall.
3. Stropheodonta varistriata (Con.).

®m 2 o
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4. Strophonclla punctulifera (Con.).
Gypidula galeala (Dal.). .
Bhynchonella semiplicate (Con.). .
Rhynchonella altiplicata Hall.
Uncinulus mutabtlis (Hall).
Atrype reticularis (Linn.).

10. Spirifer cyclopterus Hall.

11. Meristella levis (Van.).

12. Rhynchospira formosa (Hall).

13. Bhombapleriu clathratus n. sp.

14. Conocardium sp. undet,

15. Tenfaculites elongatus Hall.

16. Dalamanites pleuroptyz (Green).

1%7. Beyrichia sp undet.

This fauna is essentially like that collected from the Coeymans
limestone in the Nearpass section, and is the normal fauna of the
Gypidula galeata zone.

Locality 71 A.—This locality is on the 619-foot hill, three-eighths
of a mile northwest of Wallpack Center. The limestone at this peint
is very cherty, and the following species have been recognized :

1. Strophonelle punctulifera (Con.).
. Leptena rhomboidalis (Wilek.).
. Gypidula galeata (Dal.).

4. Alrypa reticularts (Linn.).

5. Spirifer cyclopterus Hall.

Localily 89 A.—The outerop from which the fossils at this locality
were seeured ig ab the side of the road, one and one-half miles north-
cast of Flatbrookville. The limestone is a more or less crystalline,
dark rock, with normal Gypidula geleata fauna. The following,
species liave heen identified : :

1. Stropheodonta varistriata (Con.).
Stropheodonta planulate Hall.
Schizophoria bisinuata n. sp.
Gypidula galeata (Dal).
Rhynchonella semiplicata (Con.).
Uncinulus mutabilis (IHall),

Atrypa reficularis {Linn.). .
Meristella levis (Van.).
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Locality 109 A.—Just below Flatbrookville the Coeymans limestone
is well developed, and in Elmer Garris’ pasture fossils occur abund-
antly, both in eitu and in loose masses of the limestone. The entire
fauna collected at this locality is the normal Gypidule galeata fauna,
and the following species have been identified:

Stropheodonta varistriate (Con.).

Stropheodonta varistriuta var. grata Hall.

Stropheodonta planulata Hall,

Stropheodonte indenta (Con.).

Strophonelle punctulifera (Con.).

Orthotheles woolworthana (Hall).

Leptena rhomboidalis (Wilek.).

Schizophoria bisinuafe n. sp.

Gypidula goleata (Dal.). ’

Bhynchonella altiplicate Hall.

. Uncinulus mutabilis (Hall).

- Uncinulus nucleolalus (Hall).

. Atrypa reticularis (1inn.).

. Spirifer cyclopterus Hall.

. Spirifer macropleurus (Con.).

. Meristella lewis (Van.).

. Bhynchospira formose (Hall).

. Ldchenalia torta Hall,

. Fenestella sp. undet.

. Actinopteria communis (Hall).

. Tentaculites elongaius Hall.

. Dalmanites pleuroptyz (Green).
23. Phacops sp. undet.

Of the entire fauna enumerated above, all the species except one,
Spirifer macropleurus, were sccured in situ from a single bed. Many
of them have also been collected ab the same localily from loose
blocks of limestone. A single specimen of Spirifer macropleurus
‘was found, and although not in sifu, it was associated in the same
block of limestone with Gypidula galeata and other typical Cocymans
limestone species, so that its presence in the Coeymans limestone can-
not be disputed. The specimen does not essentially differ from the
New Scotland representatives of the species, except in its somewhat
inferior size.

-
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NEW SCOTLAND BEDS.

The formation following the Coeymans limestone in the New Jersey
section is twofold. In its lower portion there are twenty feet, more
or less, of o very hard, cherty limestone. Above this is a series of
one hundred and forty feet, more or less, of calcareous shales, The
fauna of the entire formation, including both the cherty limestone
and the shale, is a prolific one, and has much in common throughout,
it being especially characterized by the abundant representation of
the genus Spirffer. In a previous preliminary report upon the Wall-

- pack ridge* a hard, cherty limestone, overlying the shales, was in-

c¢luded in the New Scotland beds, giving the entire formation a three-
fold character, instead of twofold, as here recognized. TFurther study
seems to indicate that this upper, cherty limestone represents what
hae been described as the Becraft limestone of the New York see-
tion, although its fauna is intimately allied to that of the subjacent
Xew Scotland beds. This faunal similarity is so great, although there
are recognizable differences, that in the descriptive part of the present
report the New Scotland and Becraft faunas are all described to-
gether.

Locality 2 A* —-Nowhere in New Jersey is there a continuous see-
tion where the complete succession of the New Scotland beds, with
their included faunas, can be studied in detail. The only outerops
available for observation are isolated, and such exposures of both the
cherty limestone at the base and the higher shale beds are present in
the Nearpass scetion. From the cherty limestone the species in the
following list were collected at an outerop just back of the quarry
and lime-kiln of Mr. Sanford Nearpass:

1. Hindia fibrosa (Roem.). ) )

2. Streptelasmea strictum Hall. "
3. Icthyocrinus magnaradialis n. sp.

4. Pholidops ovate Hall.

5. Stropheodonta beckei Hall.

6. Strophonella punctulifera (Con.).

7. Strophonella levenworthana (Hall).

- 8. Leptana rhomboidalis (Wilek.}.

9. Rhipidomelly oblaia (Tall).
10. Rhipidomella eminens (Hall).

*Ann, Rep. State Geol, N. J. for 1899.
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11.
12.
13.
14,
15.
16.
17.
18.
19.
- 20.
21.
22,
23,
24,

’

FORMATIONS OF DEVONIAN AGE. 87

Dalmanella perelegans (Hall).
Dalmanella subearinate { Hall).
Bilobites varica (Con.).
Seenidium in.'signc (Hall).
Uneinulus pyramidatus (Hall}.
Eatonia medialis (Van.).
Centronella? subrfiomboidea n. sp.
Spirifer perlametlosus Hall.
Spirifer cyclopierus Hall.
Meristella leevis (Van.).
Actinopterta sp. undet.
Strophostylus gebhardi (Con.),
Phacops Togani Hall.
Dalamanites plenropiyz (Green),

Locality 2 4% —The higher beds of the upper, shaley member of
the New Scotland beds are exposed in the Nearpass section, hut not
extensively. The following species of fossils have been identified:

o or s e

~F

o

9.
10.
11.
12,
13.
14,
14,
16.
17.

Streptelasma strictum Hall.
Stropheodonla beckei Hall.
Strophonella punctulifera (Con.).
Lepteena rhomboidalis (Wilek.).
Rhipidomella oblata (Tall}.
Uncinulus vellicatus (MHall).
Ealonia medialis (Van.}.
Spirifer macroplewrus (Con.).
Spirifer perlamellosus Hall,
Spirifer cyclopterus Hall.
Trematospira multistriata Hall.
Nucleospira ventricosa Tall.
Anoplotheca concava (Hall).
Meristella levts (Van.).
Actinopterie sp. undet,
Tentaculites elongatus Hall.
Dalmanites plewroptye (Green).

The fauna of the shaley member of the New Scotland beds differs
in some respects from that of the lower, cherty limestone, but they
have many characters in common. The most notable additions to the

shale fauna,

beds in the State, are Spirifer macroplewrus, T'rematospire mullisiriata )

speeies which are almost always present in these

and Anoplotheca concava. Another species which may be associated
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with these, but which happens to be absent from the fauna at the lo-
eality just described, is A trypina imbricafe. The presence of Eatonia,
of many individuals of Spirifer and some of the same species of
Orthid and Strophomenoid brachiopodd are faunal characteristics
which unite the two members of the New Scotland beds.

Locality 8 A.—This locality is one-half mile northeast from the
first cross-road over the Walpack ridge, helow the New York State
line. It is a small excavation, which has been made in the shales
of the New Scotland beds, and fossils are preserved in abundance,
the following species having been identified :

1. Stropheodonia becker Hall.

2. Strophonelle punctulifera {Con.).
* 3. Leptena rhomboidelis (Wilek.).

4. Rhipidomella oblata Hall.

5. Fatonia medialis (Van.).

6. Spirifer macropleurus {(Con.).

Y. Spirifer perlamellosus Hall.

8. Spirifer cyclopterus Hall.

5. Atryping imbricala Hall.

10. Anoplothece concave (Hall).
11. Meristelly levis (Van.).

This is the normal fauna of the shaley member of ihe New Scotland
beds, characterized especially by Spirifer macropleurus.

Locality 25 C.—One-half mile below Hainesville there are excellent
cxposures of the New Scotland beds, both the basal, cherty limestone
and the higher, shaley beds, and nowhere is there a better opportu-
nity for the collection of fossils. Irom the lower, cherty beds at this
locality the following specics have heen recognized:

1. Hindig fibrosa {Roem.).

2. of. Glossing spatiose (Hall).

3. Stropheodonta beckei Hall.

4. Strophonella punctulifera (Con.).
' 5. Strophonelle levenworihana Hall.

G. Leptana rhomboidalis (Wilck.).

%. Orthotheles woolworthunus (Hall).

8. Rhipidomella oblata (Hall).

0. Rhipidomella eminens (Fall).

10. Dalmanella perelegans (Hall).

11. Dalmanelly subcarinafe Hall,

1R. Uncinulus vellicafus Hall.

NEW JERSEY GEOLOGICAL SURVEY




FORMATIONS OI' DEVONIAN AGE. 89

13. Eatonia medialis (Van.).

14. Eafonia singularis (Van.).

15. Spirifer perlamellosus Hall.

16. Meristelle lwvis (Van.).

17. Actinopteria sp. undet.

18. Cypricardinia sublamellosy Hall.
19. Mytilarca sp. undet.

20. Strophostylus gebhardi (Con.).
21. Lozonema alicnuate Hall.

22. Orthoceras sp. undet,

23. Phacops logand Hall.

o %4, Dalmanites pleuroptys (Green}.

Locality 25 D.—This locality is near the last, it being the outerop
of the shaley beds of the New Scotland formation, which are exposed
to the west of the cherty limestone cuterops, The following species
of fossils have heen identified:

1. Stropheodonin becket Hall.

2. Leptene rhomboidalis (Wilck.).
3. Rhipidomella oblata (Hall).

4. Uncinulus vellicatus (Hall).

5. Batonia medielis (Van.).

6. Eutonia singularis (Van.}.

7. Spirifer macropleurus (Con.).
8. Spirifer cycloplerus Hall.

9. Trematospira mullistriata Hall.
10. Atrypina tmbricate Hall.

11. Anoplotheca concave (Hall).
12. Meristelly levis {(Van.).

Locality 562 A.—A little over one mile below Peter’s Valley, in the
side of the road crossing the ridge, an excavation for road material
has been made in the shaley beds of the New Scotland formation.
Some of the strata at this locality are fossiliferons, and the following
species have been identified:

Hindia fibrosa (Rocm.).

Stropheodonta beckei Hall. -
Strophonella punctulifera (Con.).
Leptena rhomboidalis (Wilek.).
Orthostrophia strophomenoides (Mall).
G. Rhipidomelly oblata (Hall).

7. Fatonig medialis (Van.).
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8. Spirifer macropleurus (Con.).
9. Spirifer perlamellosus Hall.
10. Spirifer cyclopterus Hall.
11. Atrypina tmbricate Hall.
12. Trematospira mullistriala Hall.
13. Meristelly levis (Van.).

Locality 109 A.—Below Flathrookville, in beds lvmcr above those
carrying the Gypidule galeatus fauna, but separated from them by
the Stormville sandstone, which will be described later, there are
calearcous, shaley beds belonging in the New Scotland formation,
which are much harder and tougher than is usually the case with
the shaley member of this formation. These beds contain numerons
fossils, and the following species have heen identified:

1. Streplelasma strictum ITall.
. Stropheodonta beckei Hall.
Leptana rhomboidalis (Wilck.).
Orthostrophia strophomenoides (Hall).
Rhipidomella oblate Hall.
. Eatonia medielis (Van.).
Spirifer macropleurus (Con.).
. Meristella levis (Van.).
9. Dalmanites pleuroptye (Green).

A comparigon of the faunas of the New Scotland beds with these
enumerated from the Cocymans limestone shows several essential dif-
ferences. In the Coeymans limestone Gypidula galeatus was always
the most conspicuous member of the fauna, except at the very summit
of the formation. In the New Scotland beds the species never oceurs.
Tn the carlier fauna species of the Orthid gencra and of Spirifer are
among the most wncommon forms, but in the New Scotland beds
these types of brachiopeds are among the most abundant and char-
acteristic members of the fauna. In the New Scotland fauna several
genera, Mindia and Hatonia cspecially, arc introduced for the first
time, and they are types which have no ncar allies in the preceding
fauna. There are, of course, several members of the New Scotland
fauna which occur, also, in the Coeymans limestone, or are represented
by closely-allied specics, but the differcnces between the two faunas
are of such an essential character as to indicate two scparate immigra-
tions from the exterior into the Cumberland basin.

o =2 o Pt 0w
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-

STORMVILLE SANDSTONE.

This formation is present only in the southern half of the Wallpack
ridge in New Jersey, but, according to White,* who named the for-
mation in Pennsylvania, it becomes a more and more conspicuous
formation to the south, and gradually rteplaces the more caleareous
and shaley strata until it occupies the enfire interval between the
Coeymans limestone and the Oriskany sandstone, becoming con-
tinuous with this higher, arenaceous bed.

In New Jersey the formation makes its first appearance just south
of Hainesville, where it occurs as a thin, sandy layer-at the top of
the Coeymans limestone. South of this locality, for some distance,
it is not a conspicuous formation, it being too thin a bed and too
heavily drift covered to afford noficeable exposures. Below Peier’s
Valley, however, it becomes more strongly developed, and is frequently
met with. A good exposure of it may be seen in the side of the road
crossing the Wallpack ridge at Wallpack Center. At one loeality above
Wallpack Center the formation contains numerous fossils, but they
are all imperfect casts, and cannot be identified with any certainty,
though most of them appear to be identical with species which oceur
in the cherty limestone, the bazal member of the New Scotland beds.
At Flatbrookville this zandstone occurs, and from the hase of the
formation specimens of Gypidula galeatus were collected, while heds
lying above it contain a fauna characterized by Spirifer macropleurus,
which indicates that at this locality the Stormville sandstone has
replaced the lower, cherty limestone member of the New Scotland beds.

BECRAFT LIMESTOXNE.

In a preliminary report upon the formations of the Wallpack ridge
in New .Jerseyt a hard, gray, cherty limestone, lying above the shaley
member of the New Scotland beds, was included in that formation,
being considered as a third, or higher, member of the New Scotland
beds. Further study has led té the conclusion that this limestone
represents, and is the southern continuation of, the Beeraft limestone
of the New York section. It is a very hard and resistant layer, and

*Becond Geol. Surv. Penn., Rep. G. 6, pp. 132, 133
tAnn. Rep. Btate Geol. N. J. for 1899,
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back of the Nearpass quarry bluff it forms a continuocus outerop for
half a mile or more, and is frequently met with further south. The
entire thickness of the formation has never been observed, but it is
estimated as twenty feet, more or less.

The fauna of the Becraft limestone is closely allied to that of the
New Scotland beds, many species being common io the two forma-
tions, although some forms identified from one formation have not
been observed in the other. Because of this conspiecnous community
of species in these two formations, their faunas have not heen sepa-
rated in the descriptive part of the present report, but are all de-
scribed together.

Locality 2 A*'.—The only locality where the fossils of the Becraft
limestone have heen carefully collected is in the low ridge back of
the Nearpass quarry bluff. TFossils are abundant in the formation,
wherever it oceurs, but they are always so firmly imbedded in the
hard, cherty matrix that it is difficult to colldet them. In the collec-
tions made from the Nearpass section the following species have
been identified :

1. Streplelasing strictum Hall.
Stropheodonta beckei Hall.
Stropheodonta sp. undet.
Strophonella punctulifera (Con.).
Leptana rhomboidalis (Wilck.).
Rhipidomella oblate (Hall).
Schizophoria multistriata (Hall).
Uncinulus vellicatus (Hall).

9. Rhynchotrema formosum (Hall).?

10. Spirifer cyclopterus Hall.

11. Meristelle levis (Van.}.

12. Actinopieria sp. undet.

13. Lichas pustulosus Hall.

14. Homalonatus vanuzemi Hall.
15. Phacops logant Hall.

16. Dalmanites pleuroptyxr ( Green).
17, Beyrichig sp. undet.

With the excepiion of the two trilobites, Lichas pustulosus and
Homalonalus vanuwemi, and the brachiopod, Schizophoria mulli-
striala, the species represented in the Becraft limestone fauna are
present, also, in the fauna of the New Scotland beds. There is,
however, some difference in the proportionate number of individuals

w20
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of some species. This is especially noticeable in the case of Leptena
rhomboidalis, which has not been a common species in the carlier
Helderbergian faunas, but which, in the Becraft limestone, becomes
especially abundant.

KINGSTON BEDS.

Lying above the Becraft limestone, and below the conspicuous.
trilobite bed at the base of the Oriskany formation, there is a serics
of strata which have nowhere been exposed. They are probably shaley
beds, which are casily disintegrated, and become more or less deeply
covered with debris. In the Nearpass section these beds occupy the.
interval between the outerops of the resistant subjacent and super-
jacent beds, in a shallow depression and in the lower, drift-covered
portion of the bluff, which is capped by the “irilobife bed.” The
thickness of the beds at this point is roughly estimated as about 80
feet.

No fossils have been collected from this formation, so that the
only basis for the correlation of the beds is their stratigraphieal posi-

~ tion, which corresponds with that of the Kingston beds of the New
York section. In Pennsylvanin these same beds have been called the
Stormville shales, by White.*

ORISKANY FORMATION.

Lying above the formation which has been referred to the Kings-
ton beds there is a series of sirata having an aggregate thickness
estimated at about 170 feet. These beds are, for the most part,
siliceous limestones, but at the summit of the formation in the south-
ern half of the Wallpack ridge in New Jersey the higher beds are
replaced by sandstones.  With the sonthwestern extension of the for-
mation into Pennsylvania the arenaceous facies becomes more and
more conspicuous, the sandstones replacing lower and lower beds
until the entire Oriskany formation is a sandstone continuous with
the Stormville sandstone or conglomerate, which, in its turn, replaces
higher and higher beds in its southwestern extension.

The fauna of the Oriskany beds in New Jersey is not homogencous

*8econd Geol. Surv. Penn., Rep. G. 6, p 131,
| % 8econd Geol. Sury. Pexn., Rep, G. 6, p. 183.
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throughout, and three well-defined faunal zones may be recognized,
all of them being represented in the Nearpass section. The lowest of
these life zones is especially characterized by Dalmanites dentatus:
the sccond is characterized by Orbiculoidea jervensis, and the third
by the great abundance of Spirifer muichisoni, although this species
also oceurs in both of the lower zones.

In the descriptive part of the present report the fauna of the
Daimanites dentatus zone has been treated ns a unif, there being at
least a doubt as to whether it should be included in the Oriskany.
The faunas of the two higher zones, on the other hand, have been
deseribed all together, as it is believed that no one will question the
Oriskany age of both. TIn the present discussion of the faunas, how-
ever, cach of these faunal zones will be treated by itself, in order
that its characteristics and relationships may be niore easily discussed.

The Dalmanites dentalus Zone.

Locality 2 A% —In thc Nearpass scction the beds bearing the
Dalmanites dentatus fauna form the crest of the high ridge to the
northwest of the Nearpass quarry. They are a southern extension of
the beds which form the crest of the ridge in New York State, east
of Tri-States, which has been called “the trilobite ridge” by those
who have collected in that region. The species of fossils which have
been identified from this locality are as follows:

1. Vermipora serpuloides Hall.
2. Orbiculeidea empla (1lall).
3. Lingule sp. undet.
4. Stropheodonla magnifica (1all).
5. Stropheodonte sp. undet.
6. Leptana rhomboidalis (Wilek.).
7. Chonostrophia jervensis Schuchert.
§. Dalmanella subcarinate (Hall).
9. Dalmanella perclegans (Hall).
10. Rhynchonelle bialveata Hall.
11. Rhynchotrema formosum (Halt).
12. Rensselwria subglobose 1. sp.
13. Spirifer murchisoni Castel.
14. Spirifer nearpassi n. sp.
15. Cyrting rostrata Hall.
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16. Meristelln princeps Hall.

i%. Actinopteria textilis (Hall).
18. Megambonia parve n. sp.

19. Megambonia? sp. undet.

20. Gomophore sp. undet.

R1. Platyostoma nearpassi n. sp.
22, Platyceras 2 sp. undet.

R3. Loxonema jerseyensis n. sp.
24, Hyolithes centennialis Barrctt,
25. Tenlgculites aeula Hall.?
20. Orthoceras sp. undet,

27. Homalonatus vanuwemi Hall.
28. Dalmanites dentatus Barrett.
29. Beyrichia sp. undet.

Locality 53 A.—The beds bearing the Dalmantles dentatus fauna
can be traced throughout nearly the eniire length of the Walpack
ridge in New Jersey, but they are less easily distinguished toward
the southern part of the region. At Peter’s Valley, opposite the resi-
dence of Mrs. Coss, the beds are well exposed and are highly fossil-
iferous, the following species having been identified from there:

1. Schizocrania superincrela Barrett.
2. Pholidops sp. undet,
. Stropheodonta magnifice (Hall).
Stropheodonia sp. undet,
Leptena rhomboidalis (Wilck.).
. Anoplia nucleata Hall.
. Ohonestrophia jervensis Schuchert,
. Dalmanelle subearinate IFall.
. Rensseleria subglobosa 1. sp.
. Spirifer murchisont Castel.
. Uyrtina rostratg Mall.
. Meristella princeps Hall,
. Actinopterig fextilis (Hall).
. Dalimanites dentatus Barrett.
15. Leperditia? sp, undet, .

Locality 71 C.—A little over three-fourths of a mile southwest of
Wallpack Center the calcareous, trilobite beds are exposed, and the
following species have been collected:

1. Dalmanello subcarinata ( Hall).
2. Bhynchotrema formosum (Hall).
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3. Rensseleria subglobosa n. sp.
4. Megambonia parve 1. sp.

5. Orthoceras sp. undet.

6. Homalenalus vanuzemi Hall.
7. Dalmanites dentalus Barrett.

South of the last-described locality the trilobite hod has not been
detected in silu, although some of the species of the fauna have been
observed. The most characteristic species of the fauna, besides Dal-
manites dentatus, are Rensseleria subglobosa and Chonostrophia jer-
vensis, all three of these species having been originally described from
this horizon in New Jersey, and being known nowhere else at pres-
ent. The constitution of the fauna is peculiar and intersting, both
Helderbergian and Oriskany species being associated in the same bed.
Clarke* has considered these trilobite beds to be the upper portion
of the Kingston beds, so placing them below the Helderberg-Oriskany
boundary line. The presence in the fauna, however, of such char-
acteristic Oriskany species as Orbiculoidea ampla, Stropheodonta mag-
nifica, Anoplia nucleata, Spirifer murchisoni and Cyrtinag rostrata
seems to Indicate the Oriskany age of the fauna, although the asso-
ciation with these species of a large number of Helderbergian forms
cmphasizes the low position of the*fauna in the Oriskany, A careful
study of the Helderberg and Oriskany faunas in New Jersey has
brought out conspicuously the ahsence of any sharp dividing line
between these two horizons, cither of a stratigraphie or of a faunal
nature. The faunal change in passing from the Coeymans limestone
to the New Scotland beds is a much more pronounced one than that
in passing from the Helderbergian to the Oriskany. This mingling
of Helderberg with Oriskany species is not confined to the Dalmanites
dentafus fauna alone, but is a noticeable fenture, also, in the next
succeeding zone. All of the Oriskany faunas in the Delaware valley
region of New Jersey belong, essentially, to the calcareous facies of
the formation, and are more or less closely allied to the Oriskany
fauna of Becraft mountain, in New York, which has been so well
described by Clarke.t The Dalmanites dentatus fauna of New Jer-
sey, however, is believed to be somewhat older than Clarke’s Becraft
mountain fauna, the latter corresponding more closely in age with
the fauna of the Orbiculoidea jervensis zone in New Jersey.

*Mem, N, Y. State Mus,, No. 8, vol. IIL, p. 16.
t Loc. cit.
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The Orbiculoidea jervensis Zone.

The total thickness of the siliceous limestone beds which bear the
Orbiculoidea jervensis fauna are nowhere entirely exposed. The beds,
howerver, are probably not of great thickness, the estimate being twenty
feet, but this may be too great. But few outcrops have been observed,
and the fauna has been detected only at intervals from the New
York State line to about Hainesville. Beyond this point the fauna
18 either not differentiated from the general Oriskany fauna or the
beds are so heavily drift covered as to escu,pé obzervation.

. Locality 2 A**—The only exposure of the Orbiculoidea jervensis
beds detected in the Nearpass section is a very limited one on the
Werden farm, just north of the Sanford Nearpass place, near a pri-
vate road leading over the hill to the gravel pits. It was from here,
that the type specimens of Orbiculoidea jervensis were originally col-
lected by Dr. Barrett. The following species have been identified
from this Jocality:

1. Orbiculoidea jervensis (Barrett).

2. Chonetes hudsonica Clarke.

3. Spirifer murchisoni Castel.

4. Beachia suessana (Hall).

Locality 7 A.—An outerop of this zone occurs in the first cross-road
over the Wallpack ridge, south of the New York State line, about
three miles from the line. The following species have been recognized
from this point:

1. Orbiculeidea jervensis (Barreait).
2. Chonetes hudsonica Clarke.

3. Spirifer murchisont Castel.

4. Actinopteriv sp. undet.

Locality 6 A—By far the best locality observed for collecting the
fossils of the Orbiculoidea jervensis zone is along the edge of the
woods just south of the second wagon road crossing the Wallpack
ridge, about five miles from the New York Staft line. From this
locality the following species have heen identified :

Trachypora oriskania n. sp.
Fenestella? sp. undet,

. Orbiculoidea jervensis (Barrett).
Stropheodonts magnifica Hall.
Orthothetes sp. undet.

7
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. Chonetes hudsonica Clarke.
. Rhipidomella oblate Hall. '
. Anoplia nucleafa Hall. - '
. 9. Spirifer murchisoni Castel.
10. Cyrting varia Clarke.
11. Metaplasia plicata n. sp.
12, Meristella lafe Hall,
) 13. Rhynchonella breviplicala n, sp.
. 14. Anoplotheca flabellites (Con.).
15. Anoplotheca dichotoma (Hall).
16. Beachia suessana (Hall).
17, Aelinopteria insignis Clarke,
18. Plerinea? sp. undet.
19. Platyostoma desmatum (Clarke).
20. Platyceras sp. undet.
21. Orthoceras sp. undet.
22. Tentaculites elongatus Hall.
23. Dalmaniies sp. undet.
24. Phacops sp. undet. :

Locality 25 E.—About one-half mile southwest of Hainesville, an
outcrop of the beds bearing the Orbiculoidea jervemsis fauna has
been observed, from which the following species of fossils have been
secured :

-2

v al

1. Orbiculoidea jervensis (Barrelt).
R. Stropheodonta magnifica Hall.
3. Beachia suessana (Hall).

Although the fauna of this zone still contains an element of the
older Helderbergian faunas, indicated by the presence of Rhipido-
mella oblafa, its composition is essentially Oriskany, and mere cspe-
¢ially that facies of the Oriskany which has been deseribed by Clarke,*
from Becraft mountain, New York. Iive species in the New Jersey
fauna have been identified with forms originally described by Clarke
from Beeraft mountain, and nine others are common fo the two
favnas. Of the Other cleven species recorded from the New Jersey
fauna, seven have noi been identified specifically, but all belong to
genera present in the Becraft mountain fauna; three are described
as new species in the present report, and one other was originally
described from this fauna, and has not vet been observed elsewhere.
Although the correspondence between the Becraft mountain fauna

* Mem, N. Y. State Mus., No. 3, vol. IIL
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and this fauna from New Jersey is close, the one species, Orbiculoidea
jervensis, which is pre-eminently the most conspicuous member of
the fauna in New Jersey, has not been recognized by Clarke from
Becraft mountain.

The Spirifer murchisoni Zone.

The larger proportion of the Oriskany beds in New Jersey bears
the favna which is chiefly characterized by Spirifer murchisoni, a
species which is also present in the carlier Oriskany faunas, but which
only attains a conspicuous position in the fauna of these higher beds.
The strata containing this fauna are, for the most part, siliceous lime-
gtones, not especially different from those which bear the Orbiculoiden
jervensis fauna, bui the fauna itself resembles that of the arenaceous,
Oriskany beds of New York more closely than the calcareous facies
of Becraft mountain. In the southern portion of the Delaware valley
region of New Jersey the upper portion of these siliceous limestones
is replaced by sandstone, which does not'essentially differ, in its
lithologic characters, from the typical Oriskany sandstone of New
York, and yet, so far as has been observed in this Stale, there is no
essential change in the fauna of these sandstone beds from that of
the caleareous beds immediately bencath. The fauna differs in some
respects from that of the typical Oriskany sandstone of New York,
one of the most conspicuous differences being in the rarity of Spirifer
arenosus, which, in New York, is abundantlf represented in the
Oriskany sandstone. In these New Jersey beds fragments of trilo-
bites may usually be .detected, as well as an oceasional coral, these
being fossils which are among the rarest forms in the New York
Oriskany sandstone.

Locality 8 A.—In the Nearpass section the beds bearing the Spirifer
marchisons fauna may be best studied on the Werden farn, north of
the Sanford Nearpass place. The beds at this locality are a north-
ward extension of 2 A*®, which is too much drift covered to offer an
opportunity for making collections. The following species have been
identified :

. Stropheodonie magnifice Hall.

. Camarotechia barrandii (Hall).
. Eatonia peculiaris (Con.).

. Spirifer murchisoni Castel.

. Cyrtina varia Clarke.
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Melaplasta plicata n. sp.
Anoplotheca flabellites (Con.).
Meristella lata (Hall).
9. Actinopteria textilis var. arenaria (Hall).
10. Platyostoma ventricosa Con.
11. Teniaculites elongatus Hall.
12, Dalmarites sp. undet.

Locality 15 D.—In the roadside, a little less than one mile south
of Brick House, an outerop of these siliccous limestones may be seen.
Fossils are not abundant, only the two following species having been
recognized :

1. Spirifer murchisoni Castel.
2. Actlinopteria sp. undet.

Localily 25 F.—From a locality one and onc-half miles directly

north of Layton the following species were collected :
1. Chonostrophia complanate (Hall).
2. Spirifer murchisoni Castel.
3. Meristella late (Hall).

Localily 87 A.—Threc-fourths of a mile west of Layton, on the
road io Dingman’s, one of the best exposures of these siliceous lime-
stones may be studied. The beds outerop along the roadside, and
they have been excavaied more or less in building the road. This
is one of the best localities for collecting the fossils of the horizon,
and the following species have been recognized:

1. Pholidops arcnaria Hall.?
Stropheodonta magnifica Hall.
Leptana rhomboidalis Wilck. var. ventricosa (H.).
Chenostrophia complanata (Hall).
Anoplia nucleate (Hall). -
Rhipidomella sp. ¢f. R. museculosa (Hall}.
Beachia suessana (Hall).
. Spirifer arenosus (Con.).
Spirifer murchisoni Castel.
Cyrtina varig Clarke.
. Metaplasia pyridate (Hall).
Anoplotheca flabellites (Con.). .
13. Meristella lata (Hall). :
14, Actinopteria textilis var. arenaria (Hall).
15. Platyostoma ventricosq Con.
16. Dalmaniles sp. undet. _ _
17. Phacops sp. undst. ; . -
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Locality 87 C.—This locality is three-fourths of a mile north of
Peter’s Valley, in the woods, above the large spring. The stratum
from which the fossils werc obtained is 2 sandstone bed, near the top
of the Oriskany formation. The fossils are not well preserved, bus
the following species have been identified:

' 1. Leptana rhomboidalis var. ventricosa (Hall).

2. Spirifer murchisoni Castel,
3. Anoplotheca flabellites (Con.).
4. Meristella late (1all).

Locality 53 B.—At Peter’s Valley, on the hill opposite the residence
of Mrs. Coss, weathered masses of the siliceous, Oriskany limestone are
strewn over the surface, and the hill itself is doubtlessly constituted
of this rock. Some of these loose masses are highly fossiliferous,
and the following species have been identified:

1. Edriocrinus sacculus Hall.
. Pholidops ovate Hall.
Stropheodonta magnifice all.
. Leptena rhomboidelis var. venlricosa (Hall).
. Hipparionyz prozimus (Van.).
. Chonostrophia complanata (Hall).
. Katonia peculiaris (Con.).
. Beachia suessana (Hall).
Spirifer arenosus (Con.).
Spirifer murchisoni Castel.
. Metaplasia plicata n. sp.
. Anoplotheca flabellites (Con.).
13. Meristella late (Hall).
14. Megambonia bellistriata Hall.
15. Plaiyostoma ventricosa Con.
16. Platyceras tortuosum Hall,
17. Tentaculites elongatus Hall.

Locality 70 A—A short distance southwest of the cross-roads, one
and one-half miles southwest of Wallpack Center, the following species
were collected from these siliceous limestone beds of the Oriskany:

1. Pholidops arenaria Hall.

2. Anoplotheca flabellites (Con.).

3. Actinopleriq textilis var, grenaria (Hall).
4. Platyostoma veniricosa Con.

Locality 88 A—In the hillside, about one-half mile due east of
Flatbrookville, the siliccous limestone, Oriskany beds are exposed, and
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ahove them the sandstone facies of the formation. IFrom the cal-
careous heds at this locality the following species have heen identified:
1. Favosiies sp. undet.
Bryozoa several undet. sp.
3. Pholidops ovate Hall.
4. Strophcodonta magnifica Hall.
5. Batonda peculiaris (Con.).
6. Spirifer murchisoni Castel. .
7. Melaplasia plicate n. sp.
8. Anoplotheca flabellites (Con.).
9. Platyostoma ventricosa Con.
10. Tenlaculiles elongatus Hall.
11. Dalmanites sp. nndet,

—

&

LE30PUS GRIT.

This is one of the most persistent formations in the Delaware valley
region of New Jersey, and forms the crest of the Wallpack ridge
throughout the greater part of its extent in the State. Itisa nearly
black, gritty, resistant rock, in which cleavage is frequently developed
to a high degree. Usually it is difficult to distinguish the bedding
planes, because of the slaty cleavage, but when they can be recog-
nized, the fucoid “candagalli” markings are often more or less clearly
to be seen. Aside from these indefinite, supposed fucoid or sea-weed
markings, fossils are exceedingly rare in the whole formation. A
single, imperfect specimen of an inarticulate brachiopod, prohably
Lingula or Orbiculoidea, has been found in an outerop of this forma-
tion near Flatbrookville, but no other specimens have been observed.

In his report on Pike and Montgomery counties, Pennsylvania,
White* mentions -the presence of fossil brachiopods in this forma-
tion, but a careful search in New Jersey has failed to bring to light
any other than the single’specimen already mentioned. It is possible
that the fossils mentioned by White were secured from the shaley
heds at the base of the superjacent Onondaga. limestone, as these beds
frequently resemble, in a measure, some of the beds of the Esopus
grit, and they are often more or less fossiliferous. The average thick-
ness of the formation has been estimated as about 375 feet.

#8econd Geol, Surv. Penn,, Rep. G. 6, p. 122.
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ONONDAGA LIMESTONE.

The Onondaga (Corniferous) limestone proper is resiricted to the
Delaware valley region of New Jersey, although beds of similar age
are represented in the Green Pond region. The formation lies above
the Esopus grit, and covers the greater portion of the northwestern
glope of the Wallpack ridge. Towards its base the formation is some-
what shaley, and there is apparently a rather gradual transition frem

the subjacent Esopus grit. to the Onondaga limestone. The limestone

is a hard, regularly-bedded rock, the beds ranging in thickness from
three inches to a foot. Some of them contain large quantities of
chert, which frlve to their- weathered surfaces an extremely rough
and jagged appearance. Fossils are not abundant in this formation,
and those that are present are usunally too firmly imbedded in the
matrnx to be satisfactorily studied.

Locality 2 B—Along the river road, about two and one-half miles
below T'ri-States, New York, there are several outcropping ledges of
this formation, from which the following species of fossils were
collected :

1. Stroplheadonia perplana {Con.).
2. Atrypa reficularis (Linn.).
3. Loxonema sp. undet.

Locality 37 D.—In a field about three-fourths of 2 mile northwest
of Peter’s Valley there are good exposures of the Onondaga limestone,
in which some fossils are present. Most of these are corals, too firmly
imbedded in the matrix to be collected, and some crineoid columns;
the only species of brachiopod observed was Leptwna rhomboidalis,

Locality 52 4—One of the hest fossil loealities which has been
observed in the Onondaga limesione of New Jersev is at the side of
the river road, one and onec-half miles southwest of Peter’s Valley.
The following species have been identified from there:

1. Fenestelln? sp. undet.
Stropheodonta perplane (Con.).
Chonetes arcuetus Hall,
Rhiptidomelle vanuzemi (Hall).
Atrypa reticularis (Linn.).

. Reticularia fimbriata (Con.).
. Anoplotheca concava (Hall).

GUoEe 2D
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Locality 70 B.—Another locality where several specics of fossils were
secured from this formation is at the side of the river road, four miles
northeast of Flatbrookville. The following species have been identi-
fied from there:

1. Zaphrentis sp. undet.
Lingula sp. undet.
Leptana riomboidalis { Wilek).
Orthothetes pandora {(Bill.).
Rhipidomellt vanuxemi (Hall).
Atrypa reticularis (Linn.).
Spirifer sp. cf. 8. varicosus Hall.
Anoplotheca concava (Hall).

9. Platyceras sp. undat.

Locality §9 B—On the river bank, two miles northeast of Flat-
brookville, the following species were collected from the Onondaga
limestone:

1. Orthothetes pandora (Bill.).
2. Anoplotheca aculiplicate (Con.).

‘Locality 88 B.—In an excavation in _the lower, shaley beds of the
Onondaga limestone, one-half mile northwest of Tlatbrookville, on
the river road, several imperfect specimens of Anoplotheca acutiplicata
were collected.

The entire recognized fauna of the Onondaga limestone in New
Jersey 13 a small one, and it does not afford sufficient characteristics
for close correlation. There are none of the recognized species, how- |
ever, which do not commenly occur in the Onondaga limestone in
its more typical localitics in New York, and this, together with its
stratigraphie relations, makes the correlation of the New Jersey for-
mation under consideration reasonably sure.

TS TR o

w

NEWFOUNDLAND GRIT.

The Newfoundland grit is limited in its geographic distribution
in New Jersey to the Green Pond mountain region. It iz a heavy-
bedded, fine-grained, light-colored, quarizite conglomerate helow, be-
coming a thinner-hedded sandstone above. * It grades upward into the
dark, siliccous, Monroc shales, witheut any line of demarkation. The
total thickness of the formation iz cstimated as about 215 feet.
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The fossils of the formation are never well preserved, and in most
localilies they are rarely met with, only two Jocalities having afforded
material sufficiently well preserved for identification.

Loculity 87 B.—The fossils from this lecality were collected on top
of the ridge west of the southern portion of (ireenwood lake. They
©oceur in the upper portion of the formation, and the following species
have been identified:

) 1. Orthothetes pandora (Bill).

R. Chonetes arcuata Hall.

3. Amphigenie clongata {Van.).
Spirifer macrothyris Hall,
Cyriina hamiltonensis Hall.
Anoplotheca acutiplicata (Con.).

7. Actinopteria decussata Hall,

Locality 146 A.—At Newfoundland, about 300 vards cast of Cham-
berlain’s Hotel, the lower beds of this formation ouferop in a field.
" Fossils occur somewhat commonly, but, on accouni of the matrix
in which they are imbedded, it is exceedingly difficult to make a
large collection of them. The following specics have been identified:

1. Zaphrentis sp. undet.

2. Stropheodonta inequiradiale Hall.

3. Schizophoriu sp. cf. 8. strinfula (Schl.).
4. Amphigenia clongate (Van.).

5. Spirifer macrathyris Hall.

G. Spirtfer sp. undet.

Y. Cyrfina hamillonensis Ilall.

8. Plerinen flubelle (Con.).

The composition of the fauna of the Newfoundland grit at both of
these localities is essentially that of the Onondaga lmestone of the
New York section. In a former preliminary report upon the Green
Pond mountain region* it was stated that the fauna contained a mix-
ture of Oriskany and Onondaga species, but a more careful study of
the material has failed to cstablish a single Oriskany species in the
fauna. The specimens formerly identified provisionally as Spirifer
arenosus and Spirifer murchisoni (= 8. arrectus) prove not to be
these species. The presence of horn corals in some abundance is
another character of the fauna which tends to disprove its Oriskany
relationships. Two species in the fauna, Plerinea flabella and Aefinop- -

o oo

*.‘;nn. Rep. N. J. State Geol. for 1901, p. 20.
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terie decussata, are, normally, members of the fauna of the Hamilton
beds inr New York. The deposition of this formation was, without
doubt, essentially eontemporancous with the deposition of the Onon-
daga limestone in the Delawarc valley and in New York, it being
composed of the arenaceous shore deposits, while the limestone was
deposited in somewhat deeper water, at a distance from the shore line,
in the same hasin of sedimentation.

MONROE SHALES.

This formation, like the last, is restricted in its distribution to
the Green Pond mountain region. It consists of a series of more or
less siliceous or argillaceous shales of a dark color, which have been
crushed and sheared to such an extent that the lines of bedding and
the organic remains are frequently obliterated. Tossils never occur
in abundance, and those which are found arc almost always badly dis-
torted and imperfectly preserved. The estimated thickness of the
formation is from 700 to 1,000 fect.

Locality 87 A.—This locality lies one and one-half miles from the
southern extremity of Greenwood lake, at ihe side of the road along
the west shore of the lake. The following species have been identified :

1. Orthothetes chemungensis {Con.).
2. Clonstes sp. undet.
3. Tropidoleplus carinatus (Con.).?
4. Ambocwlic umbonate (Con.).
3. Anoplotheca acutiplicata (Con.).?
6. Sirophostylus sp. undet.
7. Phacops rana (Green).
8. Dalmaniles sp. cf. D. anchiops (Green).

Locality 106 A.—A short distance southwest of West Milford the
two following species were collected :

. 1. Tropidoleptus carinatus (Con.}.
2. Actinopteria gp. undet.

Locality 104 A.—This locality iz in the woods, west of the read,.a
little over one-half mile north of the Clinton reservoir, north of New-
foundland. The following species were collected:

1. Crinoid stems.
2. Chonetes coronatus (Con.) ? .
3. Camarotwechia sappho Hall.?
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Locality 188 A.—XNear the roadside at Sylvester’s Corners, Wood-
stock, five and one-half miles southwest of Newfoundland, the follow-
ing species were collected :

1. Fenestella? sp. undet.

2. Chonetes sp. undet,

3. Camarotechia sp. undet.

4. Homalonotus dekayi {Green).?

Alihough the entire known fauna of the Monroe shales, as indicated
in the foregoing lists, is not a large one, its characteristics are un-
doubtedly those of the Hamilion fauna of the New York section.
Tropidoleptus carinafus is one of the most characteristic Hamilton
species, and ite identification in New Jersey can be made without
the least doubt. All of the other species recognized are also Hamilton
forms, with the exception of Anoplotheca acutiplicata and Dalmanites
anchiops, which have been originally described from the fauna of
the Onondaga limestone.

BELLVALE FLAGS.

This formation is zcarcely more than a confinuation of the last.
The beds are more arenaccous, but'there is a gradual gradation from
the shale beds below into the dark-colored grits and flagstones. The
average thickness of the formation is about 1,800 feet.

Locality 144 A.—Tossils do not commonly occur in the Bellvale
flags, but from the material which has been excavated to form the
outlet of the Oak Ridge reservoir, near Newfoundland, the following
species ha\e been collected :

. Crinoid stems.

Tropidoleptus carinaius {Con.).
. Spirifer audaculus (Con).?

. Palwoneilo emarginata (Con.).
. Paracyclus elliptica Hall.?

. Grammysia sp. undet.

. Oyrtonella mitella Hall,

. Strophostylus sp. undet.

Thete species constitute the known fauna of the Bellvale ﬂags in
New Jersey. They are all Hamilton forms, with none of the char-
acteristic Chemung species of the New York faunas.

o
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SEUNNEMUNK CONGLOMERATE.

This conglomerate forms the great mass of the Bearfort mountain
in New Jersey, and also of Bellvale mountain, which is its northward
continuation in New York. Skunnemunk mountain, lying still fur-
ther north in New York State, is another great mase of this con-
glomerate, arid has given rise to the name of the formation. The
typical beds of the formation are a coarse, purple-red, massive con-
glomerate, the pebbles of which are sometimes six or seven inches
in diameter. Beds of red sandstone aliernate more or less frequently
with the conglomerate, and there are many gradations between the
two. No fossils have been detected in the formation, and, as it is
the youngest paleozoic formation in New Jersey, its age can only he
determined by the underlying beds, which are Hamilton in age. It
may be correlated with the upper Devonian of the New York section,
but whether it iz the cxact equivalent of the Chemung-Catskill can-
not be determined.
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CHAPTER VI.
FAUNAS OF CAMBRIAN AGEL.

The Cambrian faunas of New Jersey are restricted to certain layers
of the Hardyston quartzite and the Kittatinny limestone. Nowhere
in these formafions are the fossils abundant, while usually no traces
of organisms ean be detected, and those that have been found are
always fragmentary. In the uppermost beds of the Kittatinny lime-
stone the Cambrian species disappear, and are replaced by a fauna
of Beekmantown ( =Calciferous) type, which is usually considered as
of carly Ordovician age. '

The species of the Cambrian faunas will all be considered together,
although the different localities which have afforded fossils are doubt-
less of somewhat different horizons. The only fossil horizon of Cam-
brian age that can be definitely placed in relation to the others is
the Olenellus bearing bed of the Hardyston quartzite, which is always,
wherever it has been found, near the base of the sedimentary series in
New Jersey, and is at a lower horizon than any of the other beds
carrying Cambrian fossils. At this horizon, however, Olenellus
thompsont is the only species which has been identified, although the
fragments of some other trilobites may be present, as well as some
more or less indeflinite worm burrows.

PROTOZOA.
*TORAMINITERA.
Plate I., IMigs. 1-2.

In the Cambrian fauna at Newton some more or less subglobular
bodics, whose diameters range from 4 to 6 mm., have been, observed,
which are quite plainly organic in their nature. Tn some cases these

(111)
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bodies have a slightly constricted, encircling band, nearer to one
extremity than, to the other. It is difficult to determine with cer-
fainty what these objects have been, but they suggest the shells of
TForaminifera.

MOLLUSCOIDEA.
BRACHIOPODA.
LINGULELLA STONEANA Whitf. . '
Plate 1., Fig. G.

1882. Lingulella stoneana Whitf,, Geol. Wis,, vol. 1V., p. 344, Pl
2%, figs. 6-7.

Description.—Shell subovate to subpentagonal in ouiline, longer
than wide, the beak rather blunt. The surface of both valves marked
by concentric lines of growth, which are usually crowded and much
more conspicuous near the margin, and also by fine sharply-clevated,
somewhat wavy ridges, which extend directly across the shell trans-
versely from margin to margin, being nearly at right angles to the
concentric growth lines at the margin, and becoming parallel with
them along the medium line of the shell. The transverse lines become
obsolete towards the anterior portion of the sheil, but posteriorly about
four or five of them occupy the space of 1 mm. In one specimen, near
the centre of the anterior margin of the shell, fine, rounded, radiating
strise may be detected.

The dimensions of a nearly perfect valve are: length, 8.33 mm.;
width, 5.5 mm. Other fragmentary specimens must have had a length
of 10 mm. or more when complete.

Remarks—This species is especially characterized by the peculiar
transverse markings of the shell, which are entirely independent of
the lines of growth. It has heretofore been recorded omly from the
upper Cambrian strata of Wisconsin, and was first illustrated by Hall*
as a variety of Lingula aurora. In Hall’s illustration of the shell the
transverse markings do not pass directly across the valve from margin
to margin, but they form a rounded angle, directed toward the beak

* Sixteenth Rep. N. Y, State Cab. Nat. Hist., pl. 6, figs. 6-B.
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at the medium line of the shell. In Whitfield’s illustration, however,
the lines are shown to pass more directly across the shell, as they do
in the New Jersey specimens. -

ORTHIS NEWTONENSIS IL. sp.
Plate 1., Figs. 3-5.

Deseription.—Shell biconvex, subquadrangular to subelliptical in
outline, the hinge-line u little shorter than the greatest widih of the
shell. - Pediele valve regularly convex, greatest convexity near the
heak in the smaller shells, but further towards the front in the larger
individuals; eardinal area of moderate height, flat, sloping backward
from the hinge-line at an angle of about 45°. Internally the pedicle
valve has a more or less prominent, concave, muscular impression,
about one-fourth as wide as the shell and about as long as wide; it
is a little clevated above the floor of the valve and is hounded laterally
toward the beak by the short, dental plates. In some of the older
shells a narrow, mesial, elevated ridge extends forward from the
anterior margin of the muscular impression, becoming broader toward
the front, but dying out before reaching the margin of the shell. The
brachial valve is less convex than the pedicle; it is depressed along
the median line in a shallow, ill-defined, broadly-rounded sinus, which
becomes more conspicuous as it approaches the anterior margin. In-
ternally the muscular impression is much smaller than that of the
pedicle valve; it is elevated above the floor of the valve and resembles
the impression of the other valve, but is marked by a slight, median
ridge. The surface of hoth valves iz marked by faint, radiating lines,
which are visible on the internal casts, but are too imperfectly pre-
served to properly exhibit their characters. There are apparently
about thirty or forty costa upon a shell of average size, some of which
are coarser, with two or three finer ones between. :

The dimensions of onc of the best-preserved pedicle valves are:
length, ¥ mm.; width, 8 mm.; convexity, 2 mm.

Remarks—This is the commonest species in the fauna af Newton,
and occurs, also, at several other localitics. Tt i apparently one of the
Orthide, but its gencric position is not so easily determined. In
general form the shell resembles some members of the genus Dal-
manella more closely than any others, but the musenlar impressions

8
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are not at all as in that genus. The muscular impression of the

-pedicle valve has some more or less remote resemblance to that of
‘members of the typical genus Orthis, but the impression in the brachial
-valve is quite different. Doubtless there are other similar Cambrian

Orthids, but for the present, until all the Cambrian brachiopods have
been thoronghly investigated, the species may he placed provisionally

in the genus Orthis.

ARTHROPODA.
TRIT.OBITA, ,
M1crRoDIScUS ? sp. undet.
Plate IIL., Fig. 11.

A single specimen, too imperfect for identification or description,

-appears o belong either to Microdiscus or dgnostus. The specimen
"is probably a head, and Is nearly semi-circular in outling, heing pro-

portionatély mueh broader than is usually the case with members of

“the genus Agnostus, for which reason it is placed provisionally in
Alierodiscus.

OLENELLYS THOMIsoNT (Hall).
Plate 11, IMigs. H-10.

1859, Olenus thompsoni Hall, Pal. N. X, vol. II1., p. 525, fig. on
p. 526.

1884. Olenellus thompsoni Whitfield, Bull. Am. Mus. Nat. Hist,
vol. L., p. 151, pl. 15, figs. 1-4.

1886G. Olencllus thompsoni Waleott, Bull T. 8. Geol. Surv., No.
30, p. 167, pl. 17, figs. 1, 2, 4, 9, pl 22, fig. 1, pl. 23, fig. L.

1890. Olenellus thompsoni Walcott, 10th Ann. Rep. U. 5. Geol.
Surv,, pt. I, p. 633, pl. 82, figs. 1-1 &, pl. 83, figs. 1-1 0.

Description.—Head, without the genal spines, sub-semi-circular in

.outline. Glabella elongate, with subparaliel sides, depressed convex,

-marked by four pairs of lateral furrows, of which the anterior pair
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is sitvated about {wo-fifths the lengih of the glabella from the an-
terior end, the others heing arranged nearly equidistantly from each
other; the posterior or occipital furrow is usually the most pro-
nounced, somctimes heing almost continuous neross the glabella. The
eye-fobes are level with the glabella and are separaled from it by the
rather broad, dorsal furrow. The cyes are elongate, narrowly cres-
centic in outline, reaching nearly to the posterior margin of the head,
with their anterior extremitios opposite the anterior, lateral lobes of
the glabella. The cheeks slope away from the glabella and the cyes,
to the laterial and anterior maryging, with a gentle convexity at first,
hut becoming slightly coneave near the margin, The margin bordered
by a narrow, scarcely-elevated rim, which is produced at the genal
angles into short, rounded spines. Thorax and prgidium not seen.

The dimensions of an ave rage speeimen are: length of head along
axis, 8§ mn; width of head, 13.5 mm. The length of one of the
largest heads observed is 22 mm.

Remarks—This species has been found most abundantly in the
Hardyston quartzite near Franklin Furnace, but it also occurs
in the same formation, near Andover, near Oxford Furnace
and at Washington, as well as in the Green Pond region, north-
east of Newfoundland. Ng complete individuals have been seen,
the portions found usually being more or less perfect heads.
Associated  with the heads are the fragments of thorasic sog-
ments, which doubtless belong fo the sune Bpecics, but no pygi-
dium or posterior spine has heen observed. Because of our lack
of knowledge of the posterior extremity of this trilobite, it is not
possible to identify it with absolute certainty as 0. thompsoni, but
the characters of the head seem to b identical with that species,
although the specimens are much smaller, as a Tule, than the more
typical representatives of the species from Vermont.

OLENELLUS? sp., undet.
Plate I11., Fig. 8.

Among the specimens collected at Newton is a single imperfect
Iree cheek of a trilobite, with an exceedingly elongate eye-lobe, which
strongly suggests the genus Olenellus. T4 resembles more closely the
similar cheeks of undoubted Olznelius from the Hardyston quartzite
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at Pranklin Furnace than any other trilobite. Tf in the future more
perfect specimens of this trilobite should be secured, and its identifi-
cation as Olenellus should be confirmed, this association of the two
genera, Olenellus and Dikelocephalus, in the same fauna would be a
remarkable occurrence.

PEYCILOrARIA BLAIRE N Ep-
Plate L., Figs. 10-13

Description—Glabelln small, tumid, longer than wide, the sides
gubparallel, the front regularty rounded and reaching to the anterior
margin of the head. It is marked l‘;y {wo pairs of well-defined, lateral
furrows, which divide it into three nearly equal parts; the anterior
pair of furrows are siraight and each one extends about one-third the
distance across the glabella; the sccond pair are straight at first and
then bend backward somewhat abruptly, towards the oceipital furrow ;
in length they about cqual the anterior pair. The occipital furrow
is well defined and is continuous across the glabella; the occipital
segment is rather broad, with the posterior margin parallet with
the oecipital furrow. The fixed checks are only imperfectly known,
but are apparently strongly depressed below the glabella, are rather
broad behind, becoming narrower anteriorily, and arc not continuous
around the anterior extremity of the glabella. Iree checls unknown.
Pygidium minute, strongly conves, semi-circular in outline; the axis
highly elevated.above the plura, occupying more than one-third the
total width, and tapering to the rather sharply-rounded posterior
extremity, which reaches to the posterior margin of the pygidium;
divided into five segments by four transverse furrows, which become
less and less strongly marked posteriorly; the plure convex, with a
narrow marginal border, divided into four segments.

The dimensions of an average-sized head are:? length, 2.8 mm.;
approximate width, 6.5 mm.

Remarks—This species oceurs near Blairstown, and is known only
from imperfect specimens of the head and pygidium. The glabella
is frequently well preserved and is abundant, but in no case have the
checks been observed in a perfect condition.
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PTYCHOPARIA NEWTONENSIS n. &p.
I'late ILI., Fig. 10.

Description.—Glabella tumid, subquadrangular in outline, the lat-
eral margins parallel, broadly rounded anteriorly, sllfrhtly contracted
posteriorly just in front of the eccipital furrow, marked by two
pairs of lateral furrows, of which the anterior pair is near the centre
of the glabella; all the furrows curve backward as they approach
the median line of the glabella, and extend about one-third of the .
distance across it.  Oceipital furrow well defined; occipital segment
with parallel margins, a little narrower than the width of the glabella,
Fixed checks broad behind, becoming much narrower in front. Pal-
pebral lobes situated at about the middle of the total length of the
head.  Anterior horder not preserved, but apparently rather broad,
connecting the fixed checks avound the front of the glabella. Free
cheeks, thorax and pygidiwm unknown.

The approximate dimensions of the type specimen are: length, 3.5
mn. ; width, 4.95 mm,

IIYCHOPARIA CALCIFERA Walcott. ?
Plate I., Fig. 14,

1879, Conocephaliles calciferus Wale, 32d Rep. N. Y. State Mus.
Nat, Iist., p. 129,

1886G.  Piychoparia ca?mfc:a Wale., Bull. T, S Geol. .Sun, No. 30,
p. 21. .

Among the specimicns from near Blairstown is a single, fragmentary
individual, which may belong to Piychoparia caleifera Wale., origi-
nally described from the upper Cambrian of Saratoga county, New
York. Nothing is preserved excépt the occipital segment of the head,
which is produced into a long spine as in that species.
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rTYCHOPARIAF £p. undet.
MMate 111, INig. 13.

A single specimen from Newton, which is different from any of the
others in the collection, but is too imperfect for ideniification, may be
provisionally referred io the genus Piychoparie.

The glabella is subelliptical in outline; glabellar Turrows obsolete ;
occipital furrow well defined; axial portion of occipital segmend
narrower than the width of the glabella in front. Fixed cheeks imper-
fectly preserved, rather broad behind, becoming narrower anteriorly,
and passing into the frontal limb; palpebral lobes small, apparently
placed nearly opposiic the anterior end of the glabella. Fixed cheeks,
thorax and pygidium unknown. _

The approximate dimensions of the specimen are: length, 3.5
mm, ; width, 5 mm,

PTYOHOPARTA &p. undet.
Plate I1I., Fig. 9.

This specimen from Newlon cannot be identified with any of the
described species of the genus Piychoperia, to which 1t apparently
belongs, but it i altogether too imperfectly preserved to be used as
the type of a new species.’

The approximatc dimensions of the specimen are: length, 8.5
mn. ; width, 13 mm.

AGRAULOS SARATOGENSIS Walcott.
Plate I., Ifigs. 7=9.

1890. Agraulos saratogensis Waleott, Proe. U. 8. Nat. Mus, vol.
XIIL, p. 276, pl. 21, fig: 14.

Description—Yead convex, nearly semi-circular in outline. The
cranidium irregularly, subpentagonal in outline, narrowest in front.
Glabella moderately convex, longer than wide, the sides converging
glightly towards the broadly-rounded anterior; surface smooth, not

arked by lateral furrows; oceipital furrow moderately well defined,
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rather broad and shallew; occipital segment produced posteriorly at
the centre, into a short, blunt protuberance, scarcely to be called a
sping, and narrowing towards the sides. Dorsal furrow shallow, but
fairly well defined. Fixed checks about one-half as wide as the
glabella at the posterior margin of the head, narrowing anteriorly
and merging into the frontal limmh.  Palpebral lobes small, situated a
little anterior to the middle of the head. The frontal limb one-fourth
to one-sixth the length of the head, curved dewnward to the anterior
borders, without any marginal furrow. Free checks convex, irregu-
larly iriangular in outline, withoui a marginal furrow or border, with
a short, rounded, genal spine. Pygidinm sub-semi-circular in out-
line, strongly convex, marginal furrow slight or entirely obsolete;
axial lobe occupying nearly one-half the entire width and reaching
to the posterior margin, divided by four transverse fwrrows, of which
the two anferior ones are mmch the stronger; plure crossed by two
Turrows corresponding to the iwo anterior ones of the axial lobe.

The approximate dimensions of a large head are: length, 14.5 mm. ;
width, 24 mm.

Remarks—This species was first described by Walcott from near
Saratoga Springs, New York. In the original description mention
is made ol indistinet, glabellar furrows, bui they are not shown in
the illustration accompanying the description, and are wholly absent
from the New Jersey specimens. The pygidia associated with the
New Jersey specimens does not entirely agree with the description of
that portion of the species as it occurs at Saratoga, the transverse
furrows being much less conspicuons. Notwithstanding these dif-
ferences, the specific identity of the specimens from the #wo localities
can scarcely be questioned. Most of the specimens ohserved are
smaller than the one illustrated, some of them being less than 5 mm.
in length. .

SOLENOPLEURA JERSEVENSIS Weller.
I'late 11., Figs. 1-8.

1899.  Liostracus? jerseyensis Weller, Geol. Surv. N. J., Ann. Rep.
of State Geol. for 1899, p. 51, pl. 1, figs. 1-8,

Description—Glabella large and prominent, longer than wide, sub-
quadrangular or subelliptical in outline, marked by two pairs of faint,
lateral furrows, of which the anterior pair arc transverse in their
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dircction, each one extending about one-third the width of the glabella,
and are sometimes nearly or quite obsolete; the posterior pair are
always present, although sometimes nearly obsolete, arching back-
wards towards the occipital furrow. Oceipital segment separated
from the glabeNa by a decp and rather wide occipital furrow, pro-
duced posteriorly in a broadly-triangular spine, which is slightly at-
tenuate fowards the extremity. Fixed cheeks broad hehind, somewhat
conves, bending downward to the lateral margins; the frontal limb
bending upward and forming a rather conspicuous, clevated rim in
front. Facial sutures slightly curved inward anteriorly and lending
outward posteriorly to the posterior margin, their direction heing
somewhat sigmoidal. Tosition and form of pelpebral lobes not defi-
nitely shown in the specimens. Pygidium anall, much hroader than
long, obtusely subangular at its posterior extremity; axis prominent
and strongly convex, consisting of five segments, with indications of
2 sixth onc posteriorly, its posierior extremity abruptly rounded and '
reaching to the posterior margin of the pygidium; plure nearly flat,
with a slight marginal groove, divided into five segments.

The approxinfatc dimengions of the largest eranidium ohserved are:
length, 6.2 mm.; width, 7.5 mm.

Remarks—The true generic position of this species must remain
in doubt until a complete revision of the genera of American Cam-
brian trilobites has been made. When first deseribed the species was
refoerred to Liostracus. This generic reference, however, was evi-
dently wrong, and is now changed to Solenopleura, which may alse
eventually prove to be an incorrect reference.

ANOMOCARE PARVUGLA N, 8.

Plate ITL., Fig. 12,

Description—Cranidium convex, broadly subquadrangular in out-
line, the anterior margin broadly rounded. Glabella tumid, sub-
quadrangular in outline, nearly as hroad as long, not marked by
lateral furrows, the sides parallel, the anterior extremity truncated.
Occipital furrow well defined; margins of eccipital segment parallel.
Tixed checks broad, united anteriorly by a broad frontal limb, with a
convex border along its anterior margin, behind which is a broad,
concave furrow, becoming convex {owards ihe glabella. Palpebral
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lobes prominent, situated nearly opposite the anterior extremity of
the glabella. TFree checks, thorax and pygidium unknown.

The approximaie dimensions of the type specimen are: length, 3.25
mm.; width, 4.5 mm.

Remarks—This specics is placed in the genus Anomocare on ac-
count of its hroad frontal limb, & character which it shares with mem-
bers of that genus.

DIKELOCEPHALUS NEWTONENSLIS 1. &D.
Plate I1L, Pigs. 1-7.

Deseription.—TFHead convex, sub-semi-circular in outline.  Crani-
dium irregularly subquadrangular in outline. Glabella moderately
convex, longer than wide, subquadrangular in outline, the anterior ex-
tremity somewhat truncated, the lateral margins converging an-
teriorly; crossed by three transverse furrows, the first of which
is very faint, but extends continuocusly across the glabella, its
lateral extremities directed slightly forward, so that the fur-
row dezcribes the are of a circle; the sccond furrow oppesite the
palpebral lobes, parallel with the first, but much more decply im-
pressed ; the third, or occipital, furrow is usually nearly straight, but
sometimes with its laieral extremities directed slightly forward, about
as deeply impressed as tlie second furrow ; occipital segment depressed,
convey, not rising higher than the glabella in front of it. Fixed cheeks
less than one-half the width of the glahella, longitudinatly convex,
moderately depressed below the level of the glabella opposite the pal-
pebral lobes, but more deeply depressed, both anterior and posterior,
to this point. Palpebral lobes situated at about the middle of the
length of the head. Frontal limh rather narrow, convex at the mar-
gin, separated from the anterior extremity of the glabella by a shallow,
rounded groove. Free cheeks large, with long genal spines, which
are frequenély broken off; convex toward the eyes, with n convex
marginal berder separated from the inner portion of the cheek by
& rather broad, concave depression. Pygidium,subsemi-circular in
outline,- its margin entire, about one and one-half times as wide as
long; axis prominent, especially posteriorly, tapering gradually to the
somewhat sharply-rounded posterior end, crossed by five transverse
furrows, which become more and more nearly obsolete posterierly;

-
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plure convex near the axis, but becoming flattened or broadly con-
cave near the margin, with five, or, in the larger specimens, six, dis-
tinct grooved segments.

Bemarks—This is by far the commonest trilobite in the fauna at
Newton, it heing represented by fragments of a hundred or more
individuals in the colleetion. ‘These vary greatly in size, the smallest
pygidinm being not over 4 mm. in length, while the largest one ob-
served, when complete, could not have been less than 30 mm. in
length. The fragments of heads which have been observed also indi-
cate a great variation in size; several fragments which, however, can-
not be certainly determined as belonging to this species because of
their imperfection, must have been portions of a trilobite head which,
when complete, could not hrave heen less than 50 mm. in breadth.
All of these fragments of both heads and pygidia which are perfectly
enough preserved for generie identification seem fo Lelong to a single
species.

Among the free checks obaerved, a constderable variation in the
length of the genal spine is exhibited. The longer spines observed
must have been cqual to the length of the heads of which they were
a part, and are extended into a very slender point posteriorly. The
shorter spines have blunter, rounded points, and may simply indicate
that the terminal portion has been broken away,

The specics most closely resembles D. peprnensis Owen, from the
Potsdam sandstone of Wisconsin, but differs from that species, espec-
ially in the pygidium, which, in D). pepinensis, is nearly semi-clliptical
in outline, with & much more pointed axial lobe. The specics differs
from D. harliii Wale,, described from the upper Cambrian limestone
of Saratoga county, New York, in the anterior convergence of the
sides of the glabella and in the different shape of the pygidium, which,
in D. haertii, has the anterior margin curving backward laterally to
such an extent that the outline of the wholé pygidium is nearly
clliptical. The axial lobe of the pygidium of D. hartii is also much
more pointed than in the species under consideration. The pygidium
of D). newtonensts resembles that of ). devines Bill,, but the head is
quite different. The pygidium also resembles that of a species illus-
trated, but not named, by Hall in Foster and Whitney’s Report on
the Lake Superior Land District, pl. 23, fig. 3e.
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FAUNAS OF ORDOVICIAN AGL.

The Ordovician faunas in New Jersey represent two distinet hori-
zons, and ihe sirata containing them are separated by a conspicuous
physical break. The oldest Ordovician fauna represents the Beek-
mantown ( = Calciferous) stage of the New York series, and oceurs
in the uppermost heds of the Nitiatinny limestone, with no apparent
physical break separating the strata from those hearing a Cambrian
fauna. This fauna has been found at bubt a single locality-—near
Columbia.
"The younger Ordovician fauna represents, in general, the Trenton
stage of the New York series, and cceurs in strata which lie uncon-
formably upon the Kittatinny limestone, with a basal conglomerate
between them. The limestones Learing the Trenton fauna have a wide
distribution through the Kittatinny valley, in the northwestern por-
tion of the Stale, and are wsually more or less fossiliferous, although
the fossils are frequently poorly preserved. ‘
These two Ordovician faunas will he deseribed separately, the first |
one which occurs in ihe upper strata of the Kittatinny limestone
being the older,

(123)
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DESCRIPTION oF SrEciks IN THE BEEKMANTOWN TFAUNA.
MOLLUSCOIDEA.
BRACHIOI'ODA.

DALMANELLA WEMPLET Cleland.
Plate 1IV., Figs. 10-12,

1900.  Dalmanella (Orthis) wemplei Cleland, Bull. Am. Pal., No.
13, p. 1%, pl. 17, figs. 10-135.

Deseription.—Shell small, subquadrangular or subelliptical in out-
line, a little wider than long, hinge-line a trifle shorter than the
greatest width, ecardinal extremitics angular or a litile rounded.
Pedicle valve strongly convex, the highest point being posterior to
the middle; beak elevated, prejecting beyond the hinge-line; cardi-
nal area high, slightly arched. Brachial valve less convex than the
pedicle, with a mesial flattening, which sometimes becomes a shallow
sinus towards the front. Surface of cach valve marked hy from ten
to sixteen stronger, radiating costie, with finer ones hetween.

The dimensions of the Jargest specimen observed, a brachial valve,
are: length, 6 mm.; width, 8.5 mm. A smaller pedicle valve meas-
ures: length, 5 mm.; width, 5.5 mm,

Remarks—There scems to he no doubt as to the identity of this
little shell with . wemiplet, deseribed {rom the Beckmantown beds,
near Fort Munter, New York. It is represented by numerous speei-
mens in the colleetion, which exhibit considerable variation in outline
and surface markings. The preportional length and breadth vary
from heing nearly equal in some specimens to others in which the
breadth is one and two-thirds the length. In all specimens, however,
the breadih is the greater dimengion. In most of the speeimens the
presence of stronger, radiating coste, with less conspicuous ones
hetween, can usually be ecasily recognized, but in some specimens,
which apparently belong to the same species, this alternation is not
eonzpicuous.  The species is most elosely allied to 1. macledi Whitf,,
from the Retkmantown limestone at Beekmantown, New York, and
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it is quite possible that the two species should be considerced as the
game, but the New Jersey specimens scem to differ from that speeies
in being less nearly subeireular and in having o proportionally longer
hinge-line.

This gpecies occurs most abundantly in a stratun a few feet above
that containing {lienurus columbiona, where it is not associated with
any other species, except o minute, coiled zhell, a single, imperfect
spectmen of which has been observed.

DALMANELLA BLEcTRA (Bill).
I'late 1V, Fig. 13.
1862, Orthis clectra Billings, I'al. Foss, vol. I, p. 79, fig. Y2,

Description.—5Shell wider than long, subquadrangular or subellipti-
cal in outline, the hinge-line a little shorter than the. greatesi width,
cardinal extremitics angular. Yedicle valve moderately convex on
the umbo, slightly flattened towards the cardinal extremities; the
beak projecting somewhat beyond the eardinal margin; cardinal arca
narrow, concave above. Brachial valve not seen. Surfaec marked
by about fifty fine, subequal, radiating costa, which increase by
bifurcation.

The dimensions of a nearly perfect pedicle valve are: length, 5.75
mm.; width, ¥ mm.

Remarks—This species is not so abundant as the last, and the only
specimens observed occur in the bed with Zilwnurus, near Colmnbia.
The species may be distinguished from D). wempled by its finer strie,
which do not alternate in size, and by its lese convex pedicle valve,
which is slightly flattened toward the cardinal angles.
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SYNTHOPHTIA LATERALIS (Whitf.).
Plate IV, Figs, 14-15.

1886. -Triplesia lateralis Whitfield, Bull. Am. Mus. Nat. Hlst, vol.
L, p. 303, pl. 24, figs. 0-11.

- Description.—Shell subelliptical in ouiline, hinge-line about two-
thirds the greatest width, eardinal extremities broadly rounded.
Pedicle valve moderately convex, most prominent on the umbo,
slightly flattened toward the eardinal angles; heak rather blunt, pro-
jecting heyond the eardinal margin, slightly incurved; mesial sinus
bread, shallow and ill-defined, not reaching to the beak. On some ex-
foliated specimens a dark line, representing the median septum, may
he detected extending forward from the heak for several millimeters.
Surfuce marked by fine, concentric lines of growth.” Brachial valve
not zecn.

The dimensions of an average specimen are: length, 7.5 mm.;
width, 11 mm.

Remarks—None of the New Jersey specimens of this species are
very perfectly preserved, and they differ in some minor respects from
Whitfield’s itlustrations of the types of the species from Fort Cassin,
but there can scarcely be a doubt as fo the identity of the shells from
the two localities. The New Jersey specimens are propertionally a
little longer than the original illustration of the species, and the
mesial sinus of the pedicle valve is a liifle less angular, but these
differenices ecan scarcely he more than individual variations. The
shell deseribed as Syatrophia palmate by Cleland from Fort Hunter,
New York, is also probably specifieally idenfieal with Whitfield’s
gpecies and the New Jersev specimens.
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MOLLUSCA.
JASTROPODA.
CYRTOLITES SINUATUS ]1{.‘.-& Ww.
Plate 1V., Fig. 9.

187%. Cyrioliles sinuatus H. & W., U. 8. Geol. Bxpl,, 40th par., vol.
IV, p. 237, pl. 1, figs. 23-24.

Description. —Shell laterally compressed, composed of about two ( 7)
slightly-embhracing volutions. Cross-section of the outer velution sub-
triangutar, the dorso-ventral dinmeter much greater than the lateral.
Sides of the outer volution marked by o broad depression, which
produces a conspicuous carination upon the dorsum of the shell for
one-half the entire width of the outer volution. At the inner border
of this depression the sides of the shell are somewhat abruptly ele-
vated, then are rather narrowly rounded, dropping almost vertically
into the wmbilicus. The umbilicus large, exposing the inner volutions.

‘The maximum diameter of the only specimen observed is 8 mm.

Kemarks.—The single specimen of this shell which has heen ob-
served in the New Jersey collections has only one side exposed. It
agrees with the deseription and illustrations of the typical (. sinuatus
described from the Pogonip limestone of Nevada, except that the
lateral compression of the outer volution is even greater than in the
Nevada shell, so that the portion of the shell immediately surround-
ing the wmbilicus stands up conspicuously as a rounded ridge.

BELLEROPHOX ? sp. undet.
A single, imperfect specimen of a minute species of a Bellerophon-

like shell has been observed in this fauna near Columbia. The
diameter of the specimen is less than 5 mm. t
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RAVHISTOMA COLUMBIANA IL 8D
Plate 1V., Figs. 3-5.

Description.—Shell about twice as wide as high, spire slightly cle-
vated, with about three and one-half volutions, which are flat above
and rounded below. The periphery sharply rounded, a little raized
above the flattened portion of the volution within. On the rounded
portion of the outer volution, just below the periphery and parallel
with it, is a rather broad, shallow, ill-defined sulcus. Umbilicus
small.  Surface nearly smooth, the lines of growth being almost
obsolete.

The dimensions of the type specimen are: maximum diameter, 13
mm.; height, 6.5 mm,

Remarks.—In general form this specics resembles R, stamince Hall,
from the Chazy limestone, but the upper portion of the volution is
flatter, the conspicuous lines of growth desceribed in that species are
absent and the shell is smaller. In the internal casts the elevation
of the periphery is not exhibited, the elevation, as well as the obscure
sinus below, being the result of a thickening of the shell along that
line. Such an elevation of the outer border of the shell is onc¢ of
the characteristic features of the genus Helicotoma, and it is pos-
sible that the species under discussion should be placed in that genus.

LIospIka sp. undet.

A single specimen of a minute, coiled shell, 3 mm. in diameter,
with about two complete volulions, may probably be referred to the
genus Liospira. Only the low spire of the shell is exhibited, the
opposite side being buried in the matrix. The specimen occurs asso-
cinted with Dalmanella wemplei in a bed a few feet above that in
which most of the species were obtained near Columbia.
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OPHILETA ? sp. undet.

Among the specimens collected at Columbia are numerous frag-
mentary examples of a small, depressed, dish-like, coiled shell, with
a broad, open umbilicus, which may be a member of the genus
Ophileta. The specimens do'not exeeed 10 mm. in diameter.

ECCYLIOMPHALUS SUBELLIPTICA 1. sp.
Plate 1V., Fig. 6.

Description.—Shell loosely coiled, consisting of a little more than
one volution, which increases gradually in diameter. Cross-section
of the tube subelliptical in outline, slightly flattened above, sub-
angular at the inner, upper margin, and rather sharply rounded on
the periphery. Shell substance rather thick, nearly smooth or marked
by indistinet lines of growth. .

The dimensions of an average specimen are: maximum diameter,
27 mm.”; width of outer volution at aperture, 7 mm.; height of same,
5 mm.; distance between the outer and inner volutions at the aper-
ture, 2.956 mm. .

Remarks—In none of the specimens observed is there more than
about one and a quarter volutions preserved, but the inner extremity of
the shell is always somewhat blunt, so that some of the older portion of
the shell may have been removed. The shell resembles B. priscus
Whitf., from the Beekmantown lmecstone at Beekmantown, New
York, but the size of the volutions increases more gradually, and
none of the longitudinal flutings of that shell have been observed.
It agrees even more closely with EB. mulliseptarius Cleland, from
strata of similar age near Fort Hunter, New York, but lacks the
strongly-concave, transverse septa of that species.

g
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POLYGYRATA n. gen.

Shell depressed-conical, with many non-embracing volutions, whose
cross-sections are rhomboeidal. The unbilicus hroad and open, its
sloping sides subparallel with the sloping sides of the spire. The
gents probably includes both sinistral and dextral species. Type of
the genus P. sinisfra. -

' POLYGYRATA SINISTRA n. gp.
Plate 1V, Figs. 1-2.

IDescription.—Shell large, sinistral, depressed, conical. Volutions
~many, stightly elevaied at the suture, not at all embracing. Umbilicus
"broad and open, its sloping sides subparallel with the sloping sides
+ of the low spire. Cross-section of the volution rhomboidal, the width
. being twice the depth.

“Maximum diameter of the type specimen, 37 mm. .

Remarks—The most perfeet specimen of this species in the collec-
“tion has been used for the construction of the diagrammatic illusira-
“tions here presenied. In the vertical view the sutures actually pre-

served are represented hy the full lines, the hroken lines indicating
ihe portion which has been supplied.  On one side the specimen is
hroken in such a manner as to exhibit a cross-section of several volu-
tions, and from this the cross-section of the shell here presented has
heen constructed.

This species resembles Euomphalus polygyratus Roemn.,* from the
“lower Ordovician ( ?) of Texas, but differs trom it in being a sinisiral

ghell and in having the cross-section of the volutions much broader.
"The two gpecies deseribed by Meekd from the lower Ordovician of
TUtah, under the nues Raphistoma? rotuliformis and Raphistoma?
.trochiscus, ate also similar shells, but, like &. polygyratus, both have
.dextral spires, and they are much smaller than either the Texas or
‘New Jersey shells.  Pleurotomaria hunterensis Cleland, from near
Tort Hunter, New York, is another species of this group which re-
sembles the New Jersey shell quiie closely, but is coiled in n dextral

* )ie Kreidebildungen von Texas (1852}, p. 91, ph. X1., fgs. 4a-4b.
+ U. 8. Geol. Expl., 40th par., pp. 18, 19, pl. L, figs. 2-3.
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dircetion.  All these species agree in having the hroad, open umbilicus,
and it is possible that all should be included in a gingle genus, which
would, in that case, include hoth sinistral and dextral shells.

PLATYCERAS ? COLUMBIANA n. sp.
Plate IV, IFigs. 7-8.

Deseription—Shell laterally compressed, composed of about two
volutions; apex small, closely incurved, slightly depressed helow the
general plane of the shell.  Quter volution expanding rapidly, sharply
carinate along the dorsum; one side gently convex and hut slightly
elevated above the apex of the shell; the opposite side much more
convex and rounding inte a rather broad, open umbilicus.  Surface
of shell not well preserved, but apparently smooth, save for some
inconspicuous lines of growth.

The dintensions of the type specimen are: maximum diameter, 13.5
mn. ; length of aperture, 12 mm.; width of same, about 5 mum.

ftemarks—Only two specimens of this species, exhibiting opposite
sides of the shell, have been observed, hoth of which have one side
buried in the matrix. ‘There is some question as to the, genus in
which this species should be placed. Tn a general way it resembles
some spectes of Raphistoma or of Maclurea, but it differs from any
of these in its small number of volutions, the outer one of which
expands rapidly. Tt does not altogether agree with members of the
genus Platyceras, but it may be provisionally considered as a much-
compressed species of this genus.

CEPHATLOPODA.
CYRTOCERAS sp. undet.
Plate II1., IMigs. 7-8.

Only two specimens of cephalopods have been observed in the fauna.
One is a weathered, longitudinal section, exhibiting the chamber of
habitation and a little more than 10 mm. of the septate portion of
the shell. The other is an imperfect fragment of a shell about 8
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mm. in length, whose transverse outline, so far as preserved, is semi-
elliptical. The complete cross-section scems to have been ovate in
outline, with the siphuncle near the broader side, though this eannot
be certainly determined from the specimen. In this specimen several
gutures arc preserved, which are .5 mm. apart. In tho gpecimen
exhibiting the longitudinal scction the sutures are slightly more
distant and the shell is slightly curved. It is not certain that both
these specimens belong to the same species, but neither of them is
well enough preserved for identification.

ARTHROPODA.
TRILOBITA.
ISOTELUS CANALIS Whitf_.
Plate Iil., Figs. 5-6.

1886. Asaphus canalis Whitf,, Bull. Am. Mus. Nat. Hist., vol. 1., p.
336, pl. 34, figs. 1-8.

1889. Asaphus canelis Whitf., Bull. Am. Mus. Nat. Hist., vol. 1L,
p. 64, pls. 11-12.

This species is represented only by fragments of the free cheeks,
genal spines and pygidia. The largest fragmentary frec cheek ob-
served indicates an individual with a breadth of 50 mm. or more.
This specimen, with a fragmentary pygidinm of similar size, has been
illustrated. The species resembles I. gigas of the Trenton limestone,
but is proportionally much broader, the head and pygidium being
nearly semi-circular in outline. It also differs from I. gigas in the
presence of well-developed genal spincs, in this respect resembling
I. megistos. Broken fragments of these spines are the most common
portion of the frilobite preserved in the limestone at Columbia. Some
of the specimens, with no part of the remaining portion of the free
cheeks preserved, arc 30 to 40 mm. in length, and the individuals to
which these large spines belonged must have been at least twice as
large as the specimens illustrated, as large, in fact, as the nearly
complete specimen illustrated by Whitficld from Fort Cassin, on Lake
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Champlain. The specimens from the Trenton limestone of Minne-
sota, referred provisionally to this species by Clarke,* do not possess
the nearly semi-circular head and pygidium of the Fort Cassin and
New Jersey specimens, and are probably specifically distinet.

ILLAENURUS COLUAMBIANA II. SD.
Plate V., Figs. 1.

Deseription.—Head scmi-elliptical in outline; glabella subquad-
rate, strongly convex, occupying the entire width of the cranidiuvm
* in front of the eye-lobes. The dorsal and occipital furrows nearly
obsolete. Fixed checks small, subtriangular, restricted to the region
back ‘of the eye-lobes. Iye-lobes prominent, centrally located. Iacial
suture cutting the anterior margin of the head nearly in line with
the base of the eye-lobes, passing in a nearly straight line fo the
anterior margin of the eye-lobe, and, afier encircling this lobe,
curving gently outward to the posterior margin. Iree cheeks about
one-third longer than wide, genal angles broadly rounded. On ex-
foliated specimens an indistinet, flattened rib exfends the entire
length of the head along its median line. Pygidium semi-clliptical in
outline, axis ill-defined, with three or four nearly obsolete segments.
Plurz smooth, convex, segments ohsolete.  Surface of fest smooth,
except near the outer border of the free cheeks, where it is finely
pitted, and near the genal angles, where it is marked with fine, raised
lines parallel with the border.

The dimensions of a large cranidium are: length, 23 mm.; width
at eye-lobes, 22 mm. A large pygidium is 13.5 mm. long and 17 mm.
wide.

Remarks—This is onc of the commonest specics in the Beekman-
town fauna near Columbia, and the cranidia occur in all sizes, from
3 or 4 mm. in length to that of the large specimen illustrated, having
a length of 23 mmn. The pygidia are not so abundant as the cranidia.

Four species of the genus Ill@nurus have previously been deseribed:
I. quadratus Hall, from the Potsdam sandstone of Wisconsin; I.
convezus Whitf., from the Lower Magnesian limestone of the same
State; I. dia Walcott, from the Upper Cambrian of Texas, and 1.

* Pal, Minn., pt. IL, p. T07.
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eurekensis Walcott, from the Pogonip limestone of Nevada. The
New Jersey species attains a larger size than any of the others,
judging from their published illustrations. It differs from I. quad-
ratus Hall in its less quadrangular cranidium, its proportionally
narrower free cheeks and in its much more clongate pygidium. From
1. converus Whitf. it differs in having morc prominent eye-lobes, in
having a broader cranidinm anteriorly and in having a much more
clongate pygidium. From J. dia Wale. it differs in having a more
clongate head, with narrower fixed cheeks in front.  From I, eurekensis
Wale. it may be distinguished by its more pointed and narrower
cranidium anteriorly and by its somewhat narrower free cheeks.

The pygidium described as Asephus converus Cleland, from the
Beckmantown limestone near Fort Hunter, New York, is evidently
the pygidium of [. columbiana, and if Whitfield had not already de-
scribed a member of the genus under the same specific name, Cle-
land’s name would have been adopted.  Associated with the pygidium
called Asaphus convezus is an imperfect cranidium, which has been
briefly described and illustrated by Cleland under the name Bathyurus
gp.? This eranidium, also, in all probability is an incomplete speci-
men of our /lwnurus columbiana.

BATHYURUS ? &p. undet.

A single specimen of a small, pustulose, trilobite glabella has been
detected in the Beckmantown fauna from near Columbia, which bears
some Tesemblance to Bafhyurus conicus Bill., as illustrated by Whit-
field,* from Beekmantown, New York. The New Jersey specimen
35 only 3 mm. in length, however, which is about onc-third the size
of Whitfield’s specimens. Another similar species is Bathyurus ellip-
ticus Cleland,t from heds of similar age near Fort Hunter, New
York, but the New Jersey specimen is also smaller than this specics.

* Bull. Am. Mus. Nat, Hist., vol. 1L, p. 41, pl. 13, figs. 15-21.
1 Bull. Am. I'al, No. 13, p. 17, pl. 16, figs, 5-0.
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DEegcrIPrIoN or Srecies 1Ix THE TRENTON FAUNA.
COELENTERATA.
SPONGIAL.

HINDIA Parva Ulrich.
Tlate VI., Fig. 1,

1889. Hindie parca Ulrich, Am. Geol, vol. ITIL, p. 244
1895, Hindia parea W. & 8., Fal. Minn., pt. L, p. 79, pl. G,
figs. 70,

Description—“Sponges free, globular in form, with an even,.
rounded surface. Specimens vary between 5 and 10 mm. in diameter,.
but in a large proportion of the specimens seen the diameter varies
but little from 7 or 8 mm.”—Ulrich.

Remarks—Specimens of a small, globular sponge have been recog-
nized from various localities in the collections of Trenton limestone-
fossils. They agree perfectly in external characters with the original
deseription of Hindia paree, and are also indistinguishable from-
authentic speeimens of that species from Wisconsin. Their condition
of preservation is not such as fo show the internal structure in thin
sections,

RECEPTACULITES OCCIDENTALIS Salter.
Plate V1., Figs. 24,

1859. Receplaculites occidentalis Salter, Can. Org. Rem., Dec. I,.
p. 43, pl. 10, figs. 1-7.

1884. Recepluculites ocetdentelis Hinde, Quart. Jour. Geol. Soec.,,
Lond., vol. X1., p. 842, pl. 37, figs. 3-3 m.

-

Description.—Sponge forming diseoid or flattencd, saucer-like ex—
pansiong, attaining a diameter of 200 mm., and having a thickness
varying from 4 mm. at the centre of the disk to 12 mm. at the margin.
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The disk itself composed of vertical rods or spicules, with their ex-
tremities expanded and more or less flattened to form the two sur-
faces of the disk. The shafts of the spicules are cylindrical, about
1 mm. or slightly more in thickness, and separated from each other
by interspaces about equal to their own thickness. The arrangement
of the terminations of the spicules upon the surface of the disk is
in curved, radiating lines, crossing after the manner of the engine-
turned ornamentation of a watch. The expanded outer extremities
of the spicules are thomboidal in outline, leaving narrow, linear inter-
stices on each side between adjoining spicules. A short distance above
the flattened, rhomboidal extremity there are four connecting pro-
cesses, which join the spicule with each of the adjoining ones. The
inner extremities of the spicules are also expanded and joined to-
gether to form the inner surface of the disk.

Remarks.—Specimens of this species of Recepfaculiles are not un-
common in the lower beds of the Trenton limestone in New Jersey.
The manner of preservation is always such as to exhibit poorly the
structure of the fossil, as they can usually be detected only upon
weathered surfaces of the rock, and are usually but fragmentary speci-
mens. The largest specimen observed has a maximum diameter of
100 mm., but it is only a fragment, and, when complete, must have
been at least 200 mm. in diameter.

ANTHOZOA.

! STREPTELASMA CORNICULUM Hall
Plate VI., Figs. 0-T.

1901. Streplelesma corniculum Tambe, Cont. to' Can. Pal., vol. TV,,
pt. IL, p. 108, pl. 6, figs. -7 B.

Description.—"Corallum simple, elongato-conical, curved, gradually
increasing in size from a pointed base until a maximum breadth of
about 3 cent. is reached in a length of between 6 or 7 cent., average
size somewhat smaller. Outer surface marked transversely by accre-
tion ridges of rather variable size and disposition. Epitheca -com-
plete, with distinet septal furrows. Calyx moderately deep, with
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steep sides and a convex floor; its depth, measured from the centre
of its floor, is equal to rather less than one-third of the height of
the corallum. Septa well developed, of two orders—primaries and
secondaries—alternating, numbering in all mature individuals from
ninety to one hundred and twenty, the primaries reaching the centre,
with their inner ends twisted, the secondaries extending but a short
distance inward from the wall. The free edges of the septa in the
calyx are denticulated. Dissepiments at times having the appearance,
in longitudinal sections of the corallum, of true tabule, irregular,
subordinate to the septa between which they curve upwards convexly
toward the contre of the visceral chamber, where they lose their
individuality, and form, with the twisted inner ends of the primary
septa, an axial arca of cellulose structure.”—Lambe.

Remarks.—This species occurs more or less abundantly in some
strata of the Trenton limestone, but usually the specimens are in a
poor condition of preservation. It is the only species of horn coral
which has heen recognized at this horizon.

NYCTOPORA BILLINGSI Nich.
Plate VII., Kigs. 1-2,

1879.  Nyctopore billingst Nicholson, Pal. Tab. Corals, p. 184, pl
9, figs. 3-3 c.

1800.  Nyclopora billingsi Lambe, Cont. Can. Pal., vol. IV, pt. 1,
p- 49, pl. 2, figs. 1-1 a.

Description.—Corallum depressed hemispherical, spheroidal or pyri-
form, attaining a diameter of 40 to 50 mm. Corallites polygonal, 1
to 1.25 mm. in diameter, their walls of moderate thickness, in close
contact and entirely coalesced. The scpta rather thick, projecting
but slightly into the cavity of the corallite, eight to twelve in number.
Tabulee horizontal, complete, two or three in the space of 1 mm.
Mural pores minute, circular, arranged in no definite order.

Remarks.—The genus Nyctopore differs only from Columnaria in
the presence of mural pores, and only one species of the genus has
been described. This species most closely resembles Columnaria halli
Nich. in the character of its septa, but the individual corallites are
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much smaller, rarely attaining a diameter of more than 1.25 mm.,,
while in C. hellt they are usually about 3 mm. in the adult condition.
The corallumi of C. halli also grows to a much larger size than does
Nyctopora. The presence of mural pores can only be detected in
thin sections of the coral.

ROMINGERIA ® TRENTONENSIS n. s].
Plate VI, Fig. 5.

Corallum consisting of loosely-spreading and sometimes anasto-
mosing, irregularly subeylindrical, straight or curved branches, 5 fo
10 mm. in diameter, each branch being formed by the aggregation
of from six to ten of the subeylindrical corallites, which are in lateral
contact throughout the greater portion of their length. The indi-
vidual corallites subcylindrical in form, usually nearly straight, the
sides Qiverging gradually from the initinl peint, attaining a length
of from 5 to 10 mm. and a breadth of from 2 to 2.5 mm. The axes
of the corallites diverge slightly from the axis of the branch of
which they form a part, their sides in lateral contact, except distally,
where at least the outer side and sometimes the whole corallite is
frec, and is frequently curved outward. The septa represented by
vertical strim, of which about twenty-five can be recognized at the
aperture of the larger corallites, Tabulie present, but not abundantly.

Remarks.—In some cases the surface of rather large slabs of lime-

stonc are entirely covered with fragments of the branching colonies

of this: coral. 'The colonies were apparently free throughout the
greater part of their extent, being only attached basally. /T'hey have
the gencral appearance of a large Aulopora, but apparently do not,
as in that genus, grow parasitically upon other objects. The coral is
entirely different from any of the herctofore-recognized species from
the Trenton, and is referred provisienally to the genus Romingeria.
This genus has not previously been recognized in strata older than
the Niagaran, and the best-known species, B. umbellifera (Bill.), is
from the Devonian. R.? trentonensis differs from R, umbellifera in
the form of the septa, they being represented by vertical striw, and
not by rows of spinules, and in the absence of the verticillate manner
of branching, which characterizes the Devonian gpecies.
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The specimens of ihis speeies which have been available for study
are all imperfectly preserved, being present upon weathered surfaces
of Trenton limestone slabs.

HYDROZOA,
ACTINOSTROM A TRENTONENSIS 11, Ep.
Plate VI., Fig. 8, and DIate V11., Figs.. 3.

Descriplion.—Ceenostenm subglobose or pyriform, often exceedingly
irregular in form. In cross-section, as exposed on weathered surfaces,
it is scen to consist of u series of coneentric layers or lunin, varying
from T to 3 mm. in thickness, which, by the aid of a lens, are seen
to be composed of minute, crowded, parallel fibres, whose direction
is vertical to the surfaces of the lamine. In the thin, vertical section,
under the microscope, the fibrous structure is conspicucusly exhibited,
the vertical fibres being irregularly joined together hy vertieal, lateral,
plate-like expansions. In the thin, transverse sections the vertical
fibres, with their lateral expansions, are scen to coalesee in a most
irregular manner, leaving numerous, vertical openings, which are ex-
ceedingly variable in form and size.

The usual dinmeter of masses of this organism is from 25 to 40 mm.

Remarks.—In the lower portion of the Trenton limestone, in strata
which are probably of Black River age, certain beds are frequently
more or less completely composed of the colonies of this organism,
though upoen the unweathered rock surfaces they often can scarcely
be detected.  On the weathered surfaces, however, they may usually
be easily recognized by their texture and slightly different color,
which distinguishes them from the matrix in which they are buried.
The organism is clearly one of the Stromatoporoids, and has been

. Placed provisionally in the genus Actinostroma, because of its con-
spicous fibrous structure. It differs from the usual members of
that genus, however, in the apparent absence, or at least small num-
ber, of horizontal rods connecting the vertical fibres, which usually

. gives to the thin, vertical section of Actinostroma a reticulate ap-
pearance.
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MOLLUSCOIDEA.
BRYOZOA.

PRASOPORA SIMULATRIX Ulrich.
Plate VIIL, Figs. 1-3.

1886. Prasopora simulafriz Ulr.,, 14th Ann. Rep. Geol. Nat. Hist.
Surv. Minn., p. 85.

1895. Prasopora stmulatriz Ulr., Pal. Minn,, pt. L, p. 245, pl. 16,
figs. 1-10. '

“Zoarium discoid in the younger stages, becoming hemispherie or
subconical with age; occasionally the centre part of the upper sur-
face is drawn out, and in a fow instances has been observed even to
divide into two branch-like lobes. The last conditions, as well as
various other irregular developments, are to be considered as abnor-
mal. Base more or less concave, usually with a central cicatrix of
attachment, beyond which it is covered with a concentrically-striated
and wrinkled epitheca. Upper surface celluliferous. Height of
zoarium varying from 5 mm. or less to 50 mm. or more; diameter
from 10 to over 100 mm. Zowmcia with dircet, subcireular aper-
tures, thin walls, those of neighboring cells generally in contact, ex-
cept at the angles of junction, the latter being occupied by angular
mesopores of variable, though -usually small, size. In the youngest
specimens the zocecia are the roundest, and the interspaces, occupied
by the mesopores, the widest, while in the oldest the opposite condi-
tions prevail.” More or less conspicuous clusters of cells of larger
size than the average occur at intervals of nearly 4 mm., measuring
from centre to centre. Between these cells the mesopores are com-
monly more numerous than clsewhere, and in ncarly all cases con-
stitute aggregations of variable extent and substellate form. In many
cases, chiefly old examples, the mesopores between the zoweia occupy-
ing the intermacular spaces might be overlooked, although, as shown
in thin sections, they are really numerous even there. Diameter of
an ordinary zomeium about 0.25 mm., with an average of cleven in
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3 mm. Those forming the clusters vary in size, generally, from 0.25
to 0.38 mm. Acanthopores wanting.

“Internal Characters.—These, as shown in over one hundred thin
sections, are very constant in all the essential parts. In fangential
sections the form of the zoweinl tubes varies from perfectly circular
to polygonal, their walls in most cases being very thin, and the cavity
of each iniersected by the erescentic edges of one or more cysti-
phragms. "The opening left by the cystiphragms is generally lateral
and of bi-convex shape; occasionally it is subcentrally situated and
oval, but more commonly two or more cystiphragms combine to give
it a subtriangular form. An abnormality is sometimes met with in
the confluence of two zomecia. The zocecia are in contact with each
other only in part, perhaps only at limited points, the interspaces left
between them being occupied by small mesopores. These vary some-
what in number, and more so in size, but are always decidedly angular.
At intervals they are collected into substellate maculm of greater or
less extent, and in the immediate vicinity of these the zocecia are
of appreciably larger size than clsewhere. No evidence whatever of
acanthopores hag been detected.

“In vertical sections the cystiphragms form continuous series on
one or both sides of the tubes, according as they extend all around
the circumference or embrace only a portion of the same, while an
equal number of straight diaphragms erosses the remaining portion
of the tube.”—Ulrich. The tabulation of the tubes is quite uniform,
the cystiphragms averaging sixteen or sevenieen in 2 mm. In the
mesopores the diaphragms are simple, and average about cighteen in
1 mm.

Lemarks~—This species of bryozoan is the most common one in
the Trenton limestone of New Jerscy. As it usually occurs, it is
firmly imbedded in the limestone, so that only the cross-sections of
the specimens can be observed. Only rarely is a complete colony
weathered free from the matrix. Thin sections of the New Jersey
specimens show them to be identical with the typical form of the
species as described from Kentucky, Tennessee and Minnesota. The
variety orientalis, said to come from New York and Canada, has not.
heen detected among the New Jersey specimens.
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MONOTRYPA QLOBOSA h. sp.
Plate VIIIL., Figs. 4-(.

Description.—Zoarium subglobular, 12 to 20 mm. in diameter, base
or ‘point of aitachment small, the direction of the central zocecial
tubes nearly straight, the lateral ones strongly curved outward and
then downward, the intermediate ones becoming progressively more
and more curved from the centre to the sides. Tnternally, as shown
in tangential sections, the zocecia are rather thick walled, and their
duplex character can be readily scen.  They are polygonal in outline,
and acanthopores are lacking. Mesopores of variable size are present,
from none at all to three heing in contact with each full-grown
zoecium ; they are more abundant among groups of somewhat thieker-
walled zoceia.  As shown in longitudinal section, the mesopores are
but the initial portion of normal zocein, which rapidly increase in
size to their normal condition, hecause of the rapid spreading of the
tubes, due to their strong curvature towards the sides of the zoarium.
Diaphragms are searce, there rarely being more than a single one in
the entire length of a zomeial tube, while many tubes are apparently
entirely free from diaphragms.

Remarks—"This species has not been found very commonly in the
Trenton limesione of New Jersey, but it is quite distinet in its char-
acters. It may always be recognized by its strongly-curved zocceial
tubes and the small number of diaphragms. The surface characters
of the species have not heen “deiermined, beeause all the specimens
observed are firmly imbedded in the matrix. The groups of thicker-
walled zowcia with more numerous mesopores, seen in the trangential
sections, were probably somewhat elevated above the surface as mon-
ticules.

CALLOPORA SP. undet.
Plate VII., Fig. 5.

Fractured specimens of Qallopora arc oceasionally met with in the
Trenton Timestone of New Jersey, but they are always in a poor
state of preservation, and their specific identily cannot he made out
with any degree of certainty. The members of this genus of bryozoa
have a more or less dendritic zoarium, with subeylindrieal branches.
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The zoaecia are at first nearly parallel with the axis of the branches,
but finally curve outward somewhat abruptly, so that their outer
portion is at nearly right angles to the axis. Diaphragms are present
abundantly in some species, but more rarely in others. E

PHYLLOPORINA FENESTRATA (1all).

. I'llate VII., Iig. G.
1850. Relepora fenestrata Mall, 3d Rep. N. Y. State Cab. Nat.
Hist., p. 170, pl. 2, figs. 1 a—c.

Description.—Zoarinm a reticulate expansion, with the branches
irregularly anastomosing or united by transverse bars. The hranches
eylindrical, celluliferous on but one side, the obverse side marked
by fine, raised, angular stri, whose general divection is longitudinal,
but which, also, have fransverse branches, which give to them an
irregular, reticulate arrangement. .

The diameter of the branches iz 0.3 or 0.4 mm., the transverse hars
being somewhat smaller; the spaces between the branches are 1 mm.
or less.

Remarks—This species has been recognized only in the lower por-
tion of the Frenton limestone, in strata which are probably of Black
River age. The celluliferous surface has in no case been observed
on the New Jersey specimens. Hall’s original illustration of the
species shows the cells to be triangular or quadrangular in outline
and arranged irregularly, from four to six occupying the entire width
of each branch. The species can be distinguished from other members
of the genus by its definite, transverse bars joining the branches of
the zoaria, which, in Hall’s figures, are shown fo be non-cell-bearing.

RHINIDICTYA sp. undet.
Plate VIII., Figs. 7-0.
Onc or more species of Rhinidictya occur in the Trenton limestone

of New Jersey, but the material is usually in too imperfect a condi-
tion to be satisfactory for study. Some of the speciinens seem to
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agree more closely with B. trentonensis (Ulr.) than with any other
described species, but the specific identification cannot be made with
any certainty. In such specimens as exhibit the branching of the
zoarium, the divisions are dichotomous and rather widely spreading.
About eight rows of zowcia are present on each side of the zoarium,
the specimens showing but little variation frem this number. In
most cases the external surface of the specimens adheres closely to
the matrix, and the bifoliate zoarium divides along the mesotheca.
The material may represent one or more undescribed species.

BRACHIOPODA.

LINGULA RICINIFORMIS, Hall.
Plate 1X,, Fig. 8.

1847. Lingula ricintformis Hall, Pal. N. Y, vol. I, p. 95, pl. 30,
figs. 2 a—c.

1893. [fdngula riciniformis Winchell and Schuchert, Pal. Minn., pt.
I, p. 343, pl. 29, fig. 9.

Description.—Shell subelliptical in outline, the anterior margin
regularly rounded, the lateral marging slightly convex, subparallel,
the postero-lateral margins rounded, the apex rather blunt. The two
valves equally convex. Surface marked by concentric lines of growth.
The dimensions of a rather small specimen are: length, 6 mm., and
breadth, 3.5 mm.

Remarks.—The little shell identified as this species is not uncom-
mon in the Trenton limestone of New Jersey, buf its condition of
preservation is such that its distinctive characters cannot be deter-
mined. In general size and form it resembles L. riciniformis far
more closely than any other species, so that the identification is made
with but little hesitation. The individuals studied vary somewhat in
size, but 10 mm. is about the maximum length which has been ob-
served. Upon many specimens, in their exfoliated condition, a slight,
median furrow can be seen, cxtending backward from the beak to
beyond the middle of the shell. In a few cases faint, radiating strie
have been detected in the median portion of the shell near the front.
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LINGULA PHILOMELA Bill.?
Plate IX,, Fig. 7.

1862. Lingula phtlomela Billings, Pal. Foss., vol. 1., p. 49, fig. 53.
1893. [fangula philomela Winchell and Schuchert, Pal. Minn., pt.
I, p. 342, pl. 29, figs. 7-S.

A few imperfect specimens of a much larger species of Lingula
than the last have been noticed in the New Jersey collections. This
species attains a length of nearly 25 mm., with a breadth of 11 mm.
It has much the form of L. philomela, and is thercfore provisionally
identified with that species.

LINGULASMA GALENENSIS W, & 8.

Plate IX,, Figs. 10-11.
1892. [langulasma galencnsis Winchell and Schuchert, Am. Geol.,
vol. IX,, p. 2B5.
1893. Lingulasma galencnsis. Winchell and Schuchert, Pal. Minu.,
pt. L, p. 354, pl. 30, figs. 14,

Description.—Shell large, subquadrangular in outline, hoth valves
convex.  Anterior margin slightly convex, rounding narrowly at.the
sides into the straight, subparallel, lateral margins, the posterior
margin convex, the postero-lateral angles rounded. Brachial valve
more convex than the pedicle, the posterior thivd of its interior greatly
clevaled, as a concave platform, which is excavated in front and sup-
ported medially by a septum, which terminates at about the centre
of the valve.

The dimensions of the only specimen observed are: length, 29 mun. ;
breadth, 24 mum.; convexity of brachial valve, 10 mm.

Lemarks—A single, imperfectly-preserved internal cast of this
specics has been observed. The internal characters of the brachiat
valve are fairly well exhibited, showing the form of the platform
and the mesial septum. The pedicle yalve is so badly crushed that

10
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its characters cannot be dislinguished, but it is known that thie
valve also bears an internal, clevated platform somewhat similar to
that of the brachial valve. The surface characters of the species
cannot be recognized upon the New Jersey specimen.

sciizocraxTs Finosa (Tall). |
I'late IX,, Figs, 3-4,

18%5.  Schizocrania filosa Hall and Whiifield, Pal. Ohio, vol. IL, p.
73, pl 1, figs. 12-15.

Deseription—Shell orbicular or subovate, ihe beak of the free or
hrachial valve projecting slightly beyond the limiis of the circle, giving
a somewhat greater diameler along the median line than in a trans- '
verse direction. Pedicle or attached valve discoid, very thin, deeply
and broadly notched on the posterior side; the notch oceupying nearly
one-quarter of the circumference of the valve on the outer margin
and extending nearly to the centre of the valve, its border thickened,
especiully at the base, which is rounded, with the centre marked by
a slightly-projecting point, marked by strong, irregular, concentric
wndulations parallel to the margin, but interrupted by the border of
the notch. Brachial or free valve moderately convex, most prominent
near the centre, its surface marked by fine, even, thread-like, radiating
strize, which increase both by bifureation and intercalation, and be-
come stronger toward the border of the shell.

Remarks.—The specimens of this species found in the Trenton lime-
stone of New Jersey compare favorably with specimens of similar age
from New York, but they do not grow o large as is usually the case
with specimens from the Cincinnatian beds of the Ohio valley. The
pedicle or attached valve has not been observed among the New Jersey
“specimens, the description of this portion of the shell being taken
from Ohio specimens.
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ORBICULOIDEA LAMELLOSA (Hall).
Mate IX., Figs. 1-2,

1892, Ovrbiculoidea lamellosa Hall and Clarke, Pal. N. Y, vol. VIIL,
pt. I, pl. 4 &, fig. 12.

Description.—Shell depressed-conical, nearly circular in outline,
the apex of the brachial valve situated about one-third of the breadth
of ihe shell from the margin. Surface marked by rather irregular,
elevated, more or less lamellose, concentric lines, the grooves between
the lines being rather wider than the ridges themselves,

Pedicle valve not observed in the New Jersev collections.

The dimensions of a nearly perfect brachial valve are: length, 9.5
mm. ; width, 8.75 mm.; convexity, 2.5 mm.

Remarks—With the possible exception of a single one, all the
specimens of Orbiculoidea which have been observed in the Trenton
limestone fauna of New Jersey belong to this species. It is char-
acterized by rather conspicuous, sublamellose, concentric markings,
and seems to agree with the descriptions and illustrations of 0.
damellosa.

ORBICUGLOIDEA sp. undet,
Plate IX., Figs. 5-6.

A single specimen of a peculiar shell, which is apparently one of
the inarticulate brachiopods, has been observed in a collection of
Trenton limestone fossils from near Branchville, New Jersey. The
form of the shell is obliquely subconical, the elevation of the bluntly-
rounded apex being about three-fourths the width of the shell. The
length is somewhat greater than the width, the outline of the margin
being nearly elliptical.

The dimensions of the specimen are: length, 13 mm.; width, 10
mny; convexity, .5 mm.

In general form the shell resembles some of the simple, cap-shaped
gastropod shells, but the shell substance is that of the inarticulate
brachiopods, such as Orbiculoidea, in which genus the shell has been
placed provisionally. ~The pedicle valve has not been observed.
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. CrANIA &p. undet. .

Plate IX., Iig. 9.

A few imperfect speeimens of a species of Cranie have been ob-
corved in the Trenton limestone of New Jersey. They resemble €.
trentonensis Hall, but the apex of the brachial valve is usually close
to the posterior margin.

+
RAFINESQUINA ALTERNATA {Emm.).
Tlate IX,, Figs. 12-13.

1873, Strophomena aliernata Meck, Pal. Ohio, vol. T., p. 88, pl. 7.

figs. 1-3.

Description.—Shell semi-elliptical or semi-circular in outline; great-
est breadth of ihe shell along the hinge-line; cardinal extremities
rectangular or sometimes more acutely angular,‘ sometimes compressed
and moderately deflected ; lateral margins a little convex or slightly
sinuous posteriorly, rounding forward to the front, which is semi-
cireular in outline. Pedicle valve depressed, convex at the wmbo,
hut usually much compressed over the whole visceral region in the
adult (which includes the whole surface of the young and half-grown
shells), becoming more convex, frequently more or less geniculate,
anteriorly and laterally, and thenee more or less curved to the mar-
gins of the shell. Cardinal arca of moderate height, flat and direcled
obliquely backward, nearly at right angles to that of the other valve;
heak small, scarcely distinet from the margin of the area, minutely
perforated ; delthyrium broadly triangular and arched over by the
deltidium, which is deeply sinuous on its inner edge, the sinus being
nearly or quite closed by the cardinal process and chilidium of the
other valve. .

Brachial valve flattened on the umbonal and ecardinal regions,
gently or more or less strongly concave in the central and anterior
portions, and curved upward around the anterior and lateral margins;
heak small, but projecting slightly beyond the edge of the area, which
is very narrow or sublincar, and directed nearly in the plane of the
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valve. Surface of both valves marked by numerous, moderately-fine,
radiating costm. Those of the pedicle valve usnally increasing by
intercalation, and usually arranged with one to six.or eight smaller
and shorter ones between cach two larger and more prominent ones,
the largest one of which often occupies the mesial line. On the
hrrachial valve the radiating striee more frequently inerease by divi-
sion, and are usually more uniforin in size. In addition to the radi-
ating lines, the shell is marked by numerous, minute, regular, closely-
arranged, concentric strize, which are visible only on well-preserved
specimens by the aid of a magnifying glass. A few more or less dis-
tinct, subimbricating lines of growth are also seen near the free mar-
ging of adult shells.

The approximate dimenstons of a nearly-complele pedicle valve are:
length 26 mm.; width, 31 mm. The species at times attains a much
larger size than thig, but the New Jersey specimens are usually smaller,

Remarks—This very characteristic Ordovician hrachiopod occurs
abundantly in some strata of the 'Irenton limestone of New Jersey.
Usually, however, it is not an abundant form, and the specimens
are imperfectly preserved. The shell is a variable one in most of its
characters, but it may always be recognized by its convex pedicle
valve, with conspicuonsly alternating, radiate markings,

PLECTAMBONITES SERICEUS (Sowerby).

Plate IX,, Figs. 14-15.

1873. Leplena sericea Meek, Pal. Ohilo, vol. I, p. 70, pl. 5, figs.
3 a—h. ‘

Deseription—Shell subsemi-elliptical or subsemi-eircular in out-
line, concavo-convex, hinge-line equaling or usually a little longer
than the breadth of the valves in front; cardinal extremities varying
from nearly rectangular 1o acutely angular, anterior and lateral mar-
gins, forming together a nearly-regular, semi-circular curve. Pedicle
valve moderately convex, nearly evenly, but gently, arched along the
median line from the beak to the front; heak very small, searcely,
if at all, distinet from the cardinal margin; cardinal arca iwo to
three times as high as that of the epposite valve, inclined backward
or more or less nearly parallel to the plane of the valve; delthyrium
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arched over near the beak by a small deltidium, and nearly closed
between this and the hinge margin by the prominent cardinal process
and chilidium of-the other valve. Brachial valve concave, its greatest
concavity near the middle, following nearly the curve of the pedicle
valve, so as to leave but a narrow, visceral cavity within; beak not
distinet from the cardinal margin; cardinal area narrow or nearly
linear, lying at a right angle to the plane of the valve. Surface of
both valves marked by numerous, fine, closely-arranged, equal, radi-
ating costm, or with every fourth, fifth or sixth one larger and more
prominent than those hetween. -

The dimensions of a very large specimen are: length, 15 mm.;
width, 23 mm.

Remarks—This a variable species, especially in regard to its size.
In the Trenton limestone of New Jersey two forms are conspicuous,
which are usually not associated in the same bed. A large form,
having a width of 20 mm. or more, occurs usually in the lower strata,
while higher up a smaller form, from 12 fo 15 mm. in width, is
abundant, often constituting almost entirely some of the thinner
strata. The large form in the lower beds-is frequently marked by
several folds or wrinkles, of greater or less strength, on each side of
ihe beak, which extend from the cardinal margin obliquely toward
the median line of the shell. “This species is probably more abundantly
represented in the Trenton fauna of New Jersey than any other.

STROPHOMENA INCURVATA (Shep.).
" Plate 1X., Figs, 16-17.

1892. Strophomena filifexfa Hall and Clarke, Pal. N. Y, vol. VIIL,
pt. I, pl. 9, figs. 1-7, pl. 94, figs. 11-14.

Descriplion.—Shell wider than long, the greatest width along the
hinge-line, more or less strongly concavo-convex, subsemi-elliptical in
outline; cardinal extremities angular and deflected, lateral and an-
terior margins regularly rounded. Pedicle valve slightly convex in
the wmbonal region, but otherwise more or less deeply concave, often
with an ill-defined sinus toward the front; the beak extending but
little beyond the eardinal margin, minutely perforated; cardinal area
variable in width and elevation, slightly retrorse in very gibbous speci-
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wmens, or strongly elevated in flatter ones. Delthyrium as wide or
wider than long, filled with a conspicuous, convex deltidium, which iy
broadly excavated anteriorly and occupied by the chilidinm. Brachial
valve flattened or slightly concave in the umbonal region, more or
less strongly convex laterally and anteriorly, often with a shallow.
narrow sinus extending from the beak to the middle of the shell, and
with a broadly-rounded median fold near the front margin; cardinal
area narrow, vertical, centrally occupied by a bread and short chili-
dium. Surface of both valves marked by numerous, fine, subequal,
crowded, rounded or subangular coste, which increase by intercala-
tion, every second, third or fourth one being more prominent. The
whole surface is also crossed by numerous, crowded, delicate, raised,
concentrie lines and by a few stronger marks of growth. In some
specimens oblique wrinkles are present along the cardinal margin on
each side of the beaks.

The dimensions of a medium-sized brachial valve are: length, 17
nm. ; width, 23 mm.; convexity, 8 mm.

Remarks—'This species occurs quite commonly in the Trenton
fauna. In its more or less imperfect condition'of preservation it may
sometimes be confused with Rafinesquina allernaia, although its
brachial valve, and ‘not ifs pedicle valve, is convex. On the convex
valve of §. incurvata, however, there is always a slight flattening or
shallow concavity near the beak, while in R. alierneia the same por-
tion of the shell is slightly convex. The delicate concentric surface
markings of this species are characteristic, but these are usually de-
stroyed upon the New Jersev specimens, because of their manner of
preservation.

ORTHI1S TRICENARIA Conrad.
Date IX,, Figs. 18-21.

1892, Orthis tricenaria Hall and Clarke, Pal. N. Y., vol. VIII,, pt.
I, pl. 5, figs. 9-14,

Description.—Shell plano-convex, longitudinally semi-elliptical in
outline; hinge-line equal to the greatest width of the shell, rarely
shorter. Cardinal area well developed on each valve. Surface marked
by thirty to thirty-six usually nearly equal, simple, subangular, radi-
ating costee, which are erossed by exceedingly delicate, coneentric lines
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of growth. Pedicle valve strongly convex, subangular along the
median line, with the greatest elevation on the umbo. Cardinal area
very high, more or less concave, striated longitudinally and trans-
versely, divided by a very narrow delthyrium, whose apical third is
oceupied by a flat, concave or convex deltidium.  Brachial valve nearly
fiat, slightly clevated at the beak, from which point-the surface slopes
gradually into a broad, scarcely-perceptible, rarely well-defined, me-
dian sinus. Cardinal area nearly one-third as wide as that of the
pedicle valve, flat, divided by a triangular delthyrium, which is as
broad as long and more or less covered by a convex chilidium, the
anterior margin of which is concave,

The dimensions of a rather large specimen are: length, 19 mm.;
width, 20 mm.; thickness, 10.5 mm.

Remarks—The presence of this species always indicates a low Tren-
ton horizon, it being entirely absent from the higher beds. The New
Jersey specimens are always poorly preserved, being more ot less ex-
foliated, the two valves being rarcly found in articulation.

PLECTORTHIS rLIcaTELLs (Hall).
Phte 1X., Figs., 22-24.

184%.  Orthis plicalelle Hall, Pal. N. Y., vol. I, p. 122, pl. 32, fig. 9.
1892, Pleclorthis plicatells Hall and Clarke, Pal. N. Y, vol. VIIL,
- pt- I, p. 194, pl. &, figs. 18~20.
1894, Orthis (Plectorthis) plicalella Winchell and Schuchert, Pal.
Minn,, pt. T, p. 436, pl. 33, figs. 5-7. i
Description.—Shell lenticular, transversely subelliptical in outline,
cuch valve marked by from twenty-two to thirty-two strong, simple,
radiating plications.  In some spocimens a few much-finer plications
are intercalated between the primary ones near the front margin,
Hinge-line shorter than the greatest width of the shell; cardinal ex-
tremities angular or somewhat rounded. Pedicle valve regularly con-
vex, the greatest’clevation being at or a little back of the middle.
In front of the middle point the mesial portion is usually slightly
flattened, but never cnough fo make 2 mesial sinus. The cardinal
arca is sharply defined, broadly triangular and moderately concave.
The brachial valve is usually a little less convex than the pedicle, its
graatest elevation being near the middle. No mesial fold is developed.
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The dimensions of a rather large individual are: length, 18 mm.;
breadth, 21 mm.; convexity of both valves, § mm”’

Kemarks—'This species is not uncommon in many of the middle
and upper beds of the Jacksonburg section, and also frequently occurs
¢lsewhere. The New Jersey specimens differ from the Cincinnatian
shells, which are referred to this species in being gencrally longer
in proportion {o the breadth, some of the New Jersey specimens being
nearly subecircular in outline. When imperfeetly preserved, it is
frequently difficult to separate specimens of this species from Dinorthis
pectinella, but in complete specimens the pedicle valve of P. plicatella
i3 much more convex and the cardinal area slopes backward much
more than in D. pectinella. 'T'he brachial valves of the two specics,
as preserved in the New Jersey rocks, are frequently wholly indis-
tinguishable. '

PLATYSTROPIIA BIFORATA {Schl).
Plate IX., Figs. 25-28.

1895,  Platystrophia Viforata W. & 8., Pal. Minn,, pt. T, p. 455, pl.
33, figs. Al-54.

Deseription—Shell subequally biconvex, with etrong fold and sinus,
wider than long, the breadth ranging from 10 to 20 mm. Hinge-linc
equal to or a little shorter than the greatest width of the shell.
Cardinal angles reefangular or a little obtuse. Tiateral margins
straight or slightly convex at first, then curving gently inio the
regularly-rounded froni. Surface of cach valve wmarked by from
thirteen to eighteen strong, angular plications, of which three or
four oceupy the fold and sinus. Pedicle valve most prominent on
the nmbo, more or less flattened towards the cardinal extremitics;
beak incurved and pointed; cardinal area well defined; sinus reach-
ing nearly to the point of the beak, where it is occupied by a single
plication, sharply defined by an angular plication on cach side, deep
and rounded anteriorly, where one or two additional plications are
added on either side of the initial central one. Brachial valve with
its greatest elevation in the centre, more or less flattencd toward the
cardinal angles; cardinal areca nearly equal to that of the pedicle
valve; the fold prominent and sharply defined.

NEW JERSEY GEOLOGICAL SURVEY

Q



154 A PALEOZOIC PALE ONTOLOGY.,

The dimensions of a nearly-perfect specimen are: length, 9.5 mm. ;
width, 12 mm.; thickness, ¥ mm.

Remarks—As it occurs in the Trenton limestone of New Jersey,
ihis species never grows to the large size which it frequently attains
clsewhere. 'The largest specimens observed do not exceed 20 mm. in
breadth and but fow specimens excced 15 mm. The range of varia-
tion among the New Jersey specimens is not great, and the ahove
description has been drawn up to accord with these as nearly as
possible.

DINORTHIS PECTINELLA (Emm.).
Plate IN,, Figs. 24-30.

1892, ‘Orihis (Dinorthis) pectinella Hall and Clarke, Pal. N. Y, vol.
VIIT, pt. 1., pl. 8, fige. 2733,

Descriplion—Shell resupinate, transversely subelliptical in outline,
wider than long, in about the proportion of four to three; eardinal
line usually less than the greatest width of the shell, the cardinal
extremities rounded; surface of cach valve marked by from twenty-
two to thirty prominent, rounded, simple costs, which are equal in
widih to the spaces between, and are crossed by fine, closely-crowded,
clevated, concentric lines of growth. Dedicle valve slightly convex
near the beak, flattened on the sideg, with a broad, shallow, ill-defined
depression along the contre, usually most distinet in front, but fre-
quently nearly obsolete. Cardinal area moderately large and well
defined, flat, lving nearly at right angles to the plane of the shell.
Brachial valve regularly convex, most prominent in the centre, ilat-
tened and slightly deflected near the cardinal extremities. Cardinal
area much narrower than that of the opposite valve, lving nearly in
the plane of the shell. . '

The dimensgions of a nearly-perfect pedicle valve are: length, 21
mm.; width, 27.5 mm.

Remarks—This species is almost always imperfecily preserved in
the Trenton limesfone of New Jersey, and it is often next Lo im-
possible to distinguish specimens of the brachial valve from Plectorthis
phigatelle. There is no difficulty, however, in recognizing the nearly-
flat pedicle valve. The species is characteristically a low Trenton
form.
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DALMANELLA TESTUDINARIA (Dal.).
Plate X., Figs. 1-2,

1895.. Ortkis (Dalmanelle) testudinaria W. & 8., Pal. Minn,, pi. L,
p. 441, pl. 33, figs. 17-22.

Degcription.—Adult shells subcircular’and the younger ones trans-
versely subelliptical in outline; hinge-line less than the greatest
width; cardinal angles rounded, lateral and anterior margins broadly
rounded, though the extreme front of the shell is sometimes straight
for a short distance. Surface of both valves marked by unequal,
angular, radiating costm, about ten or twelve of the largest ones
having their origin at the beak, the remainder being lateral branches
from these. In some of the larger individuals as many as sixty or
more costar are present along the margin of the shell. The branches
from the main costee are small at first, but increase in size towards
the margin of the shell, and themselves give off additional branches.
In many individuals this manner of branching gives to the costx a
more or lces fasciculate appearance, each fascicle having one large
1ib in the centre, with smaller ones on either side. In those specimens
having the shell well preserved the bottoms of the grooves between
the coste cxhibit a series of fine, transverse crenulations. Pedicle
valve convex, subcarinate along the median line, the lateral slopes
nearly straight, the greatest convexity of the valve about ome-third
the distance from the heak. Cardinal area moderately concave, form-
ing an angle of about 45° with the plane of the valve, about five or
gix times as wide as high. Delthyrium a little higher than wide.
Brachial valve nearly flat, with a sinus beginning close to the beak
and expanding in a broad, shallow depression towards the front. .

The dimensions of an average-sized specimen are: length, 8 mm.;
width, 8.25 mm.; convexity of pedicle valve, 2.5 mm.

Remarks. ——T}us species is nearly as abundant in the Trenton hme-
stonc as Plectamboniles sericeus. The New Jersey specimens arc all
of one variety, which are particularly characterized by the subcarinate
pedicle valve and the rather eoarse, fasciculately-arranged radiating
coste.

Y
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DALMANELLA SUBAEQUATA (Con.).
Plate X., Figs. 3.

1843, Orthis subequale Conrad, Proc. Acad. Nat. Sci. Phil, vol. I,
p. 333. ,

184%.  Orithis subwguaia Hall, Pal. N. Y, vol. I, p. 118, pl. 32, fig. 2.

1892, Dalmanella subeguate Hall and Clarke, Pal. N. Y, vol. VIII,,
pt. I, p. 207, pl. 5 ¢, figs. 6-11.

¥805. Orthis (Dalmanelle) submquata Winchell and Schuchert, Pal.
Minn,, pt. I, p. 446, pl. 33, figs. 30-36.

Deseription.—Shell subequally biconvex, usually wider than long;
the hinge-line shorter than the greatest width of the shell, except
somctimes in young individuals; cardinal cxtremities angular or
vounded. Surface of each valve marked by numerous, fine, tubulose
strim, which bifurcate about twice in passing from the beak to the
anterior margin, Pedicle valve strongly and evenly convex, the great-
est elevation posterior to the middle of the shell; near the beak and
upon the umbo no mesial depression exists, but near the middle of
the valve a broad, shallow and indistinet sinus begins and becomes
desper toward the anterior margin. The cardinal area is well de-
fined, broadly triangular, clevated and only moderately concave; the
Aelthyrium, with slightly-curved sides, is about twice as high as wide.
Brachial valve more evenly, but a little less, convex than the pedicle,
the greatest elevation near the middle. Near the beak the mesial
portion of the shell is usually flattened or slightly depressed, but near
the middle of the shell this flattening gradually changes into a low,
broad, ll-defined elevation, corresponding with the sinus of the pedicle
valve, The cardinal area is narrow and concave, with a delthyrium
ag broad or broader than high.
The dimensions of an average specimen are: breadth, 16 mm., and
length, 14 mm.
Remarks.~—'T'his species oceurs in great numbers in the lower beds
of the Jacksonburg section. It exhibits some variation in its size and
proportions, one of the largest specimens observed being 25 mm. in
bhrundth, 19 mm. in length, and with a thickness of both valves of 15
mm. In immature specimens the ill-defined sinus of the pedicle valve
does not exist, and in many adult specimens:the low, broad fold of
the brachial valve is nearly or quite obsolete.
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SCENIDIUM ANTIIONENSIS Sard,
Plate X., Figs. 5-T.

1892. Scenidium anthonensts Sardeson, Bull Minn. Acad. Nat. Sci.,
vol. I11., p. 333, pl. 4, fig. 7.

1893. Scenidium anthonensis Winchell and Schuchert, Pal. Minn,,
pt. L,'p. 381, pl. 30, figs. 20-23.

Description.—-Shell small, subsemi-circular in outline, the greatest
width along the hinge-liné. Each valve marked by from twenty to
iwenty-six simple, rounded plications. Tedicle valve subpyramidal,
{he beak erect; cardinal area large, flat, broadly triangular, with =
large delthyrium. Along the median line a slight elevation or ifl-
defined fold is developed. In the interior of the apical porlion of
the valve is a small spondylium. Brachial valve depressed, convex,
with a slight mesial ginus. .

The dimensions of an average specimen are: length, 2.5 mm,, and
breadth, 5 mm.

Remarks.—This species has been only rarely observed, and is re-
stricted to the lower portion of the Trenton formation, which is of
Black River age or older.

CAMARELLA INORNATA n. Sp.
Plate X., Irigs. 8-10.

Description.-—Shell subovate in outline, lenticular or subglohoese,
with subequally convex valves, varying from longer than broad io
broader than long. Surface nearly smooth, marked only by fing, in-
conspicuous, concentric lines of growth. DPedicle valve with a pointed,
ineurved beak; the sinus originating near the middle of the valve and
deepening towards the anlerior margin. Brachial valve quite regu-
larly convex, with little or no mesial elevation, even having a slight
ginus towards the front in some individuals.

The dimensions of a rather large individual are: length, 15 mm.;
breadth, 15 mm.; thickness, 9 mm. Another individual: length, 10
mm.: breadth, 10.4 mm.; thickness, 7.2 mm. Another pedicle valye:
length, 14 mm.; breadth, 16 mm. :
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Remarks—The internal characters of this shell have not been ob-.
served, so that its generic reference may be crroncous. Externally
it resembles members of the genus Camarelle more closely than any
ollier shells which occur at this horizon. It differs from C. ambigua
H. in the absence of the strong fold of the brachial valve and in the
smaller sinus of the pedicle valve, From C. pander: Bill. it may be
distinguished by its larger size and by the absence of the median
pligation in the sinus of the pedicle valve.

PARASTYROPIIA HEMIPLICATA (Hall).
Plate X., Figs. 11-14,

Deseription.—Shell subglobose, subpentagonal in outline, wider than
long, the thickness frequently equal to the length., Cardinal line short,
with sometimes the appearance of a small arca on the pedicle valve.
Each valve marked by from cight to twelve simple, subangular, radi-
ating plications, which reach from one-third to ¢nec-half the distance
from the margin to the beak, leaving the older portion of each valve
smnoth.  Besides the radiating plications, the entire surface is marked
by fine, concentric, subimbricating lines of growth, which are more
conspicuous near the margin of the shell. Pedicle valve depressed-
convex, with an abrupt, broad, but not deep sinus, which originates
about one-third of the distance from the beak to the anterior margin,
and i produced as a lingual extension in front at nearly a right angle
to the planc of the valve; it is marked by from three to five radiating
plieations. The beak is small, closely incurved; delthyrium small and
triangular. Brachial valve strongly convex or gibbous, with a broad
mesial fold commencing one-third of the distance from the beak to
the anterior margin, which is marked by from four to six radiating

- plications. :

The dimensions of a perfect individual are: length, 13 mm.; width,
16.5 mm.; thickness, 12.5 mm.

Remarks.—This species is characteristic of a zone near the base of
the 'Frenton, which may be the same as the Parastrophia zone recog-
niged by White* in the region about Lake Champlain.

" * Bull. Geol. Soc. Am., vol. X., p. 459.
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RHYNCHOTREMA INAFQUIVALVIS (Castel.).
Plate X,, Figs. 15-18.

1895. Rhynchotrema inmquivalvis W. & 3., Pal. Minn,, pt. T, p. 459,
pl. 34, figs. 9-25.

Description.—Shell varying from narrowly to broadly subtriangular
in outline. FEach valve marked by from sixteen to iwenty-two simple,
prominent, subangular plications, with from three to five on the fold.
and two to four in the sinus. Pedicle valve strongly convex in the
umbonal region, sloping more or less abruptly laterally, often angular
ncar the anterior margin; mesial sinus originating on the umbo, often
profound anteriorly, with abrupt sides. Teak more or less incurved,
and always elevaled beyond the umbo of the dorsal valve, with a
narrow dethyrium, partially closed by deltidial plates. Brachial valve
more convex than the other, mesial fold beginning at the apex of the
shell as a flattening or slight depression, more or less strongly elevated
anteriorly. Ieak projecting inte the delthyrium of the pedicle valve.

The dimensions of an average specimen are: length, 10 mm. ; width,
11 mm.; thickness, 6.5 mm.

Remarks—This species is a common one in some localities of the
Trenton limestone of New Jersey in the lower half of the formation,
but it is never preserved so as to show the more delicate surface char-
acters. On well-preserved specimens from some other regions the
shell is marked by conspicnous, sublamellose, conceniric growth lines,
which are crowded near the anterior margin of the shell, but these
are not cxhibited on any New Jersey specimens which have come
under observation.

RHYNCHOTREMA DENTATA (lHall).
Plate X,, Figs, 19-22,

1847. Alrype dentaia Hall, Pal. N. Y., vol. L, p. 148, pl. 33, figs.
14 g-c.

Pescription.—Shell small, transversely subelliptical in outline, the

proportions of length to breadth being about as five to six; obtuscly
angular at the beak. ISach valve marked by seven or eight simple,

fl
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angular, radiating plicalions on cach Side of the fold and sinus, witl
one plication in the bottom of the sinus of the pedicle valve and two
upon the fold of the brachial valve. The interlocking, angular plica-
tions give 1o the anterior and lateral margins of the shell, in an
anterior view, a sharply zig-zag oufline. Crossing the plications, and
parallel with the margin, are fine, concentric lines of growth, which
can only he detected by the aid of a magnifying glass. Pedicle valve
strongly arched from beak to front, the plications bounding the sinus
very prominent, the lateral slopes concave, so that the valve just at
the beak and a little in front is subcarinate. Sinus not continuous
to the beak. At the beak the median plication is slightly clevaled
above the two adjacent ones, but in passing anteriorly it soon becomes
depressed below them, and at the anterior margin occupies the bottom
of the rather prefound sinus. Brachial valve less convex than the
opposite one, flatfened in ihe middle and passing in a convex curve
o the margin all around, except directly in front in the area ocen-
pied by the median fold. The fold, starting at the beak as a narrow,
shallow sinus, becomes elevated above the general surface of the shell
at a point about one-third the distance from the beak to the anterior
mnargin.

The dimensions of a perfect specimen are: length, 5 mm.; widih,
& mm. ; thickness, 3 mm. '

Remarks.—This species was ofiginally deseribed from the Trenton
limestone of Lewis county, New York, but it seems to be a rare shell
in this formation. The shell usually representing the species in col-
lections is from the upper Cineinnatian bheds of Southern Ohio and
Indiana, and has been well illusérated in the Ohio Faleontology,
Volume I. In the New Jersey collections the species is represented
by a single, perfect individual. 1t is much smaller than the specimens.
from Indiana and Ohio, being only 4 mm. in length and 6 mm. wide.
In general form it agrees more closely with the figures of the typical
form of the spccies as illustrated in the New York Paleontology,

- but is even smaller than the specimens there figured. In the concave,

lateral slopes of its pedicle valve and the subearinate character of
the posterior portion of the same valve it is quite different from the
Ohio and Indiana shells, and it is quite possible that the Cincinnatian
species should be considered as distinet from the Trenton limestone
speclmens.
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ZYGOSPIRA RECURVIROSTRA {Hall).
Plate X., Figs. 23-20.

1895,  Zygespirg recurvivostra W, & 8., Pal. Minn,, pt. L, p. 466, pl.
34, figs. 38-41.

Descriplion.—Shell small, subcirenlar or longitudinally subovate in
outline, subglobular; surface of both valves marked by twenty-four to
twenty-cight rounded or subangular, radiating plications, which are
crossed by fine, coneeniric lines of growth. T'edicle valve gibbous, with
its greatest clevation near the centre; subcarinate near the beak, the
keel becoming broader toward the front and forming a rather well-
defined, more or less flat-topped median fold ; beak small and pointed,
inenrved over the beak of the brachial valve. Brachial valve less con-
vex than the other, marked by a rather broad, shallow, rounded me-
dian ginus, which corresponds with the fold of the pedicle valve and
which reaches nearly to the beak.

The dimensions of an average specimen arc: length, 6 mm.; width,
6 mm, ; thickness, 4 mm.

ZYGOSPIRA NICOLLETI (W, & 8.).
Plate X., Figs. 27-30.

1892, Hallina nicollets W. & 8., Am. Geol,, vol. 1X., p. 253,

1893, Hallina meolleti W. & §., Pal. Minn., pt. L, p. 474, pl. 34, figs.
5962,

1893, Zygospira nicolleti B. & S., Proc. Biol. Soec. Wash., vol. VIII,,
pp- 74, 81, pl. 10, fig. 23, pl. 11, figs. 11-12.

Description.—Shell small, rostrate, elongate-oval to subcircular in
outline, smooth. Pedicle valve subcarinate, with a slight mesial de-
pression in the carina near the front margin; beak acute, not incurved,
the lateral slopes, from the carina to the sides, concave. Brachial valve
less convex than the pedicle, with a rounded, mesial sinus extending
from ncar the beak to the front margin.

11
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The dimensions of an average specimen are: length, 3.5 wmm.;
breadth, 2.8 min.; thickness 1.8 nmn.

Remarks—'This inieresting species has hitherto heen recorded only
from the Mississippi valley. The New Jersey specimens are indis-
tingnishable from the western ones, but are somewhat smaller, the
largest specimen ohserved being less than 5 mm. in length. In the
eastern specimens the faint marginal plications, which are present in
the larger western individualg, have not been observad.

MOLLUSCA.
PELECYTODA.

! CUNEAMYA TRUNCATULA Tlr.

.

Plate X1I., Fig. &,

189%.  Cuncamyae bruncatula Ulr, Pal. Minn., pt. 11, p. 622, pl. 36,
fig. 39. '

Peseriplion.—"Shelt of medinm size, transversely somewhat elon-
gate, the two ends of nearly equal height, with broad, comprossed,
nearly terminal, prominent and incurved beaks; postero-cardinal
region subalate, ezcutcheon less than half the length of the hinge.
Cardinal and basal wargins diverging slighily posteriorly; anterior
end truncate, almost vertical, the upper two-thirds sharply inflected,
forming a rather narrow, deep and unusually long lunule, from
whose lower end the outline slopes abruptly hbackwards into the
bagal line; the latier iz gently convex in the posterior half, straight
or very glightly sinuate in front of the middle, very obtusely angular
in ihe anterior third, and straight again when it ascends frem {he
anterior hasal angle to the lower extremity of the lunule; posierior
margin somewhat produced and strongly rounded in the lower half,
and very obliquely subtruncate in the upper. Posterior umhonal ridge
rather prominent, strongly rounded, not angular, curved and hecoming
almost obsolete in the posterior third of the shell; cardinal slope con-
cave, very abrupt near the beaks; a narrow, but distinet, anterior
umbonal ridge descends at right angles fo the hinge-line frem the
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beak to the antero-basal angle; between it and the edge of the lunule
a narrow suleus; behind it a small, well-marked, mesial suleus, out of
which the surface rises more gradually to the summit of the posterior
umbonal ridge. The most prominent point of the surface of the
valves is sitnated on this ridge, somewhat above the middle of the
height and about two-fifths of the length from the anterior extremity.
Surface marked with nearly equal, concentric undulations or ridges.
These are strongest in the mesial suleus, somewhat flattened, vet
distinet, in the anterior suleus, and nearly obsolete on the cardinal
slope.  Hinge and muscular impressions undetermined.”—/ Irich.

femarks—The most perfeet individual of this specics which has
been observed from the 'I'renton limestone of New Jersey differs from
the illustration of the type of the species in having the posterior cardi-
nal yortion of the shell less alate. In all other respects the agree-
ment between the two shells is very close, and there scems to be no
Justification in considering them as specifically distinet.

CTENODONTA' XasuTa (Hall).
Plate XT., Fig. 1.

1897, Clenodenta nasute Ulr., Pal. Minn., pt. IT., p. 584, pl. 42,
fig. 30.

Description.—“Shells transversely elongate, subovate, the length
one-twentieth or more greater than twice the greatest height; beaks
rather small, not very prominent, incurved, situated about one-twelfih
of the entire length in {ront of the middle; anterior end large, broadly
and regularly rounded; posterior end produced, tapering, rather nar-
rowly rounded at the extremity; cardinal margin nearly straight,
hasal line broadly convex, except for some distance behind the middle,
where it is straight or, more often, gently sinuate. Greatest thickness
near the middle of the anterior half, equaling about one-third of the
fength of the shell.  Umbones moderately inflated, the posterior cardi-
nal slope defined by an obseure umbonal ridge, very abrupt for a short
distance behind the beaks, more so than on the anterior side; a bhroad
and very shallow suleys erosses the valves obliquely from the umbones
to the contraction in the base. Tigament attached to a sharply-de-
fined groove on cach side of the hinge-line, extending from the beaks
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about one-third of the distance to the posterior extremity. Surface
marked by obseure, concentric lines.”—Ulrich.

The dimensions of a large right valve are: length, 58 wm.; height,
26 mm.; convexity, § mm.

hcmmks —Two forms of shells in the U'renton limestone of New

- Jersey have Leen identified as C. nasule. One of these is represented

by the large specimen which has been illustrated, and oceurs in the
lower portion of the formation, associated with Leperditia fabulites,
&c., in strata which are doubtless of Black River age. All of the speci-
mens found at this horizon are more or less fragmentary; but all are
of this ldrge form of the species. Much higher up in the formation,
associnted with a typical Trenton fanna, a small form of the species
is occasionally met with, which does not have a length to excced 25
mm. So far as the specimens of both forms arc preserved, they scem
to be identical in all respects, except in size.

CTENODONTA JERSEYENSIS 1. 8p.
Plate X1., Fig. 17,

Description.—Shell of medium size, moderately conves, longitudi-
nally subovate in outline.. Beak small, situated a little in front of
the middle, closely incurved and pointing posteriorly. Umbo flat-
tened, umbonal ridge rather prominent, the posterior slope being
abrupt and slightly concave; in front of the umbonal ridge the sur-
face is flattened and very gently sloping towards the anterior ex-
tremity of the shell {o near the margin, where it drops off abruptly;
the slope from the umbo to the basal margin is gently concave. Fx-
tending from the beak across the umbo, direcily downward towards
the basal margin, is a shallow, indistinct sinus, which becomes obso-
lete below the middle of the shell. Surface marked by inconspicuous,
concentric lines of growth.

The dimensions of a well-preserved right valve are: length, 12.5
mm. ; height, 10 mm.; convexity; 3 mm.

Remarks.—'T'his cpecms has been found only in the very base of the
Trenton formation. Tn its fiattened surface, extending from the
umbo towards the basal margin, this species resembles C. carinata
Tlr., but the two species are quite different in outline, and in C. jer-
seyensis the greatest convexity is on the posterior umbonal slope rather
than in front. The New Jersey shell is also the larger.
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CTENODONTA LEvaTa (Iall).
Plate- X1, Figs. 1822,

1847, Nuewla levate Tall, Pal. N. Y., vol. 1, p. 150, pl. 34, figs.
1 a-k.

(tenodonta levata, az deseribed by Hall under the name Nucula
| levata, undoubtedly includes shells which belong to several distinet
species.  There are much greater differences exhibited among the
several specimens illusirated by Hall which are referred io this species
than among many of the species of the levaia group of the genus
Ctenodonta described by Ulrich. Apparently. all of the small, pele-
cypod shells having this general form were referred by Hall to a
single species, and the exact value of (. Tevete can only be determined
when Flall’s original specimens are more thoroughly investigated.
In the fauna of the Trenton limestone of New Jersey more or less
imperfect specimens of what are clearly several small speeies of
(tenodonta are not infrequently met with, mest of them agrecing
more-or less closely with onc or another of Hall’s illustrations of
. lerate. They arve usually not in a proper condition of preservation
for accurate identification or deseripiion, and although some of them
resemmble more or less closely some of Ulrich’s species of the genus,
none of them can he specifically identified with any certainty. Under
these circumstances, it is thought best to refer them all to €. levals,
as Hall undoubtedly would have done at the time he established the
spocies, ut the same time keeping in mind that this name is a sort of
cateh-all for these small, pelecyped shells, awaiting a thorough revi-
gion of the genus.

CLIDOPHORUS NEGLECTUS Hall
Ilate XL, Fig. 16.

189%.  Clidophorus neglectus Ulrich, Pal. Minn., pt. I, p. 607, pl.
42, figs. 20-25.
Description—“Shell transversely subelliptic, rather strongly con-
vex; ends subequally rounded, the anterior generally a little narrower
than the posterior; the outline of the latter, however, often exhibits
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a tendency to become angular just beneath the miiddle and obliquely
subtruncate above; basal and dorsal margins broadly convex. Benks
small, somewhat temid, placed about one-third of the length of the
shell behind the anterior extremity. Surface marked by fine, con-
centric lines and several stronger varices of growth; the latter show
through the shell, so as to be visible on casts of the interior. Hinge-
plate narrow, not over half the length of the shell, minuiely toothed;
denticles twenty or more in each valve, three-fourths of the number
being posterior {o the beaks, placed obliquely und so that they con-
verge inwardly, the dircetion of the anterior series being nearly at
right angles to that of the posterior serice.  Clavicle strong, nearly
straight, almost vertical, sharply defining the somewhai semi-civcular
and large anterior, muscular scar, and leaving a strong furrow in casts
of the interior just in advance of cach beak. The furrow extends
beyond the middle of the distance to the basal margin.,  Posterior
scar faint, smaller than the anterior, occupying a central position on
the post-cardinal slope. Several small umhbonal scars may be observed
on good casts, and obscure rays are oceasionally visible on their
sides.”"—U'lrich.

The dimensions of a left valve are: length, 9 mm.; height, 5 mm.

Remarks—Only a fow specimens of this species have been found
in the Trenton limestone of New Jersey. They are all more or less
imperfect casts of the interior of the shell, and are somewhat more
pointed pesteriorly than the fypieal members of the species. I a
sufficient number of properly-preserved specimens were available for
study, it s possible that the New Jersey shells would be found to
conslitute a distinet species, but for the present it seems best not to
attempt to separate them.

CYNTODONTA BILLINGSE Ulr.
Plate X1., Fig. 7.

1897, Cyrtodonte Dillingsi Ulr., Pal. Minn., pt. I, p. 538, pl. 40,
figs. 2-6.

Deseription.—*“Shell of medivm size or less, transverse, obliquely
ovate, highest in the posterior half; valves strongly ventricose in the
umbonal and central regions. Hinge-hine at least two-thirds the length
of the shell, slightly arcuate, posteriorly declining and passing grad-
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ually into the broadly and uniformly-curved posterior margin; basal
line most prominent and zirongly convex behind the centre, in front
of which point it ascends rather rapidly, with a muach more gentle
curve, info the short, small and sharply-founded anterior end. Um-
bones full, large and prominent, beaks small and strongly incurved;
umbonat ridge subangular near the beaks only, inconspicuous in a
lateral view. Surface marked with coneentric lines of growth. These,
with the exception of & few near the margin, are obscure in the
material at hand. Ligamental area very narrow. Ifinge-plate of
moderate strength, with three slightly-curved and nearly-horizontal
cardinal tecth and two or three slender, posterior, lateral teeth in
each valve. Pallial line and anterior adductor muscle distinet, the
latter rather small and of obovate or subcireular shape; posterior ad-
ductor faintly impressed, situated immediately lencath the lateral
teeth,  Tnternal uwmbonal suleus and ridge slightly developed, but
always distinguishable on good casts of the interior.”—lrich.

The dimensions of a somewhat imperfect specimen are: length, 17
mm. : height, 18 mm.; thickness through hoth valves, 12 mm.

Remarks—This specics has net been found abundantly in the Tren-
ton limestone of New Jersey, but the specimens seem to be identieal
with the more typical representatives of the species from the Miseis-
sippi valley, except in being somewhat smaller.

CYRTODONTA CANADENSIS Bill.
P'late XI1., Fig. 3.

1858. Cyriodonia canudensis Bill.,, Can. Nat. and Geol., vol. TIL, p.
) 434, figs. 8-10.

Description—"Transversely broad-oval; anterior, posterior and
ventral margins, and alzo the posterior half of the dorsal margin,
regularly rounded; a poriion of the veniral margin ahont the centre
of the width is sometimes nearly straight; dorsal margin clevated,
somewhat compressed; diagonally and rounded ventricose from the
umbones towards the posterior ventral angle; beaks short, obtusely
rounded, incurved; surface nearly smooth or obscurely marked with
concentric ridges; a few strong, imbricating lamellwe of growth near
the margin of some specimens. " —Rillings.
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The approximate dimensions of an imperfect right valve from New.
Jersey are: length, 40 mm.; height, 35 mm.; convexity, 11 mm.

Remarks.—A large species of (yrlodonte from the lower portion of
the Trenton limestone in New Jersey scems to agree closely with
Billings® description and illustrations of €. canadensis, the only dif-
ference noticeable being that the anterior margin 1s more broadly
rounded. None of the species are perfectly preserved, and there may
he some doubt as to the correctness of the identification, but more
perfectly-preserved ‘specimens are essential before a specific distine-
tion can certainly bt made.

WHITELLA SUBORBICULARIS 1. $].
Plate XI., Fig. 2.

Description.—Shell of medium size, crect, ventricose, suborbicular
in outline, the hinge-line rather long, arcuate. " Beaks of moderate
size, prominent, strongly incurved ; umbones prominent, umbonal ridge
sharply angular near the beak, becoming more broadly rounded after
passing the umhonal vegion. The post-umbonal slope abrupt, concave,
with the suggestion of a faint second ridge, diverging from near the
beak, about onc-third of the ‘distance from the umbonal ridge to the
postertor margin. The anterior slope, from the umbonal ridge, is
slightly convex and less abrupt than the posterior slope.

The dimensions of a left valve are: length, 22 mm.; height, 24
mny, ; convexity, 10 mm. ,

Remarks.—This species is established upon a nearly-complete left
valve. [t may be distinguished from other members of the genus
by its more erect attitude and its suborbicular outline. TIn the erect
attitude of the shell it resembles Plethocardia umbonata Ulr., and it
is posgible that it should be referred to the genus Plethocardia rather
than to Whitella. The distinguishing echaracter between these two
genera iz a strong process, which projects downward from beneath the
beak in each valve of Plethocardia, but the New Jerscy specimen is
not in a proper condition of preservation fo determine the presence
or absence of such a process.
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WIITELLA SUBTRUNCATA (Hall).
Plate X1, Fig. 4.

184%. Fdmondie subtrunceta Hall, Pal. N. Y., vol. L, p. 156, pl.
35, figs. 3 e~db (not fig. 3¢, or pl. 34, fig. 9).

Description.—Shell oblique, clongate, ventricose, subelliptical in
outline. Beuks small, prominent, strongly incurved ; umbones promi-
nent, projecting beyond the hinge-line. Anterior extremity of the
shell rather sharply rounded, the antero-basal margin gently convex
or nearly straight, the posterior cxtremity broadly rounded, the
postero-dorsal margin convex, rounding into the posterior extremity
of the arcuate hinge-line. Umbonal ridge arcuate, sharply angular
near the beak, hecoming more and more broadly rounded as it ap-
proaches the postero-basal extremity of the shell. The post-umbonal
slope abrupt, coneave; the anterior slope convex.

The dimensions of a nearly-perfect right valve are: length from
beak to postero-basal extremity, 37 mm.; width at right angles to
last dimension, 25 mnw.; convexity, 11 mm.

Remarks.~=The several specimens iliustrated by Hall to represent
Bdmondia sublruncate undoubtedly belong to more than one species
and probably to two or more genera. The New Jersey shell which
is referred to this species is somewhat common in some of the higher
Trenton heds in the Jacksonburg section, and is believed to be spe-
cifically identical with TTall’s specimen illustrated by figure 3a. Fig-
ure 35 may also be the same, but the other specimens illustrated are
distinet. The Xew Jersey spechmens are evidently members of the
genus Whitella, and the species is here transferred ‘to ihai genua.

MoDPIOLOPSIS FABA (Con.).
Plate XTL., Figs. 13-15.

1847, Modiolopsis faba Hall, Pal. N. Y., vol. I, p. 158, pl. 35, figs.
6 a—c.

Description.—Shell small, about twice as long as high, the greatest
height in the posterior half; the beak situated about one-fifth the
length of the shell from the anterior extremity, somewhat compressed
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and &lightly incurved; the postero-cardinal region subalate. Basal
*and cardinal margins diverging posieriorly; the anterior end raiher
gharply rounded ; the basal margin more or less sinuate at or a little
in front of the middle of the shell, curving upward, both in front and
behind, to meet the anterior and posteriar marging; posterior margin
hroadly rounded helow and obliquely truncate above. Umbenal ridge
extending from the heak obliquely backward to the postero-hasal por-
tion of the shell, sharply rounded or subangular near the beak, but
becoming more broadly rounded posteriorly.  In front of the umbonal
ridge, extending from the beak obliquely backward to near the middle
of the basal margin, is a rather broad and shallow sinus, which gives
rise to the sinuosity of the basal margin. The most prominent point
on the surface of ihe shell iz upon the umbonal ridge at about the
centre of the shell. Surface marked with somewhat irregular, con-
centric lines of growth, which are usually more or less inconspicuous,

The dimensions of average specimens are: tength, 6 to 7 mnw;
height, 3.5 to 4 mm.

Remarks—This i3 one of the commoner species of pelecypods in
the fauna of {he higher beds of the Trenton formation, and it is
believed fo be identieal with the little shell deseribed from the New
York Trenton limestone as Modiolopsis fuba. The greater number of
specimens preserved are right valves.  Only a few left valves have heen
seen ; they are slightly less convex, with a less conspicuous wnhonal
ridge.

AMODIOLOPSIS JERSEYENSIS I, gp.
Diate XT., Fig. 9.

Descriplion.—Shell rather short and hroad, subovate or subtri-
angular in outline, anterior margin narrowly rounded, basal margin
nearly straight throwgh the greater part of its length, but curving
upward in front and behind; pesterior margin broadly rounded,
curving regularly into the nearly-straight cardinal marvgin. Beak
compressed, incurved, projecting a little ahove the hinge-line.  Umbo
flattened, wmbonal ridge prominent, rounded, post-umbonal slope at
first convex, hecoming coneave as it approaches the posterior cardinal
extremity. The anterior slope from the umbonal ridge iz occupied
by a rather broad, shallow, ill-defined sinus, which extends from the
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beak obliquely backward to the basal margin.  Anterior extremity of
the shell compressad, The most prominent point on the shell is near
the cenfre, on the mnboual ridge. Surfuce marked by more or less
obscure, concentric lines of growth.

The dimensions of a perfect cast of the right valve are: length, 15
mm.; width, 10 mm.; convexity, 3 mm.

Remarks—This species may be recognized by its rather short and
bread form, the ilattencd wmbo and the oblique sinus.

ALODTOLOLSLS DEPRESSY 1L g
Plate XT., Fig. 8.

Deseription—Shell subovate in outline, the valves depressed-con-
vex.  Anferior margin regularly vounded from bencath the beak into
the nearly-straight or slightly-convex hasal margin; the posierior
margin broadly and regularly rounded. Beak small, a little clevated
above the hinge-line; minhonal ridge hroadly rounded and ill-defined ;
the post-umbonal slope convex ahoeve, becoming concave toward the
hinge-ling; antero-hasal slope with a rather broad, shallow, ill-defined
dopresston or sinus extending from the basal margin half way to the
beak.  Surface marked by obscure, concentric lines of growth.

The dimensions of a nearly-cemplele right valve are: length, 16
mm.; width, 10.5 mm.; convexity, 1.5 mm.

Remarks.—This species may e recognized by its depressed-convex,
nearly-smooth valves, with obseure umbonal ridge and small beak.

ORTIIODESMA CANALICULATUM Ulrich.
Plate X1., Fig. 5.

1897, Orthodesma canaliculatum Ulr, Pal. Minn., pt. IL, p. 520,
pl. 3%, figs. 7-11.

Description.—“Shell clongate, the lenglh three times the height;
cardinal and hasal margins straight, nearly parallel; posterior mar-
gin obligue, ronnding into the hinge-line, helow which it slopes back-
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ward with a genile curve to the postero-basal extremity, where it
turns abrupily into the basal line; anterior end coniracied in front
of the beaks, of moderate length, rounded, most prominent a little
above the middle. In a side view the beaks project very litile, are
compressed by a broad, shallow sulcus, which crosses the valves and
occupies a large part of the anterior three-fifths of the shell; umbonal
ridge rather distinet, extending from the beaks to the postero-basal
extremity. Tn a cardinal view of easts of the interior, the only condi-
tion in which the specics has been noticed, the hinge-line is strongly
depressed, lying at the bottom of a wide and deep channel, deepest
hetween the rather widely-separated beaks and gradually shallowing
posteriorly.  Casts usually almost smooth, exhibiting only a small
number of obseure, concentric furrows. One specimen preserves a
small part of the shell, and this shows that near the dorsal'edge the
ouler surface is marked with somewhat regular, raised lines, about
six of them in 5 mm. The hest-preserved casts exhibit in the posterior
half of the mesial suleus a number of obscure radii.  Anterior mus-
eular sear sharply defined at the inner side, rather small, broad-oval
or cireular, oceupying the middle two-fourths of the upper half of
the antertor end.  Posterior impression somewhat larger than the
anterior, subcircular, with a narrow prolongation extending forward
nearly parallel with the posterior cardinal margin. Pallial line dis-
tinct in the anterior half, consisting (on the casts) of a straight row
of ohscure pustules extending in a slightly-oblique dircetion from the
base of the anterior adductor impression towards a point much nearer
the ventral border—Ulrich.

The dimensions of u nearly-complete internal cast of both valves
are: length, 34 mm.; height, 11.5 mm.; thickness, 12 mm.

Remarks.—'This species was originally described from the Cin-
cinnatian heds of the west, hut the New Jersey specimens from the
Trenton limestone scem to represent the same species. Like the
western specimens, the New Jersey representatives are casts and the
two valves oceur togethor, It thev do not grow to so large a size.
The only difference noticeable in the New Jersey specimens which
scems worthy of mention is the dircetion of the row of pustules form-
ing the pallial line, which are more nearly parallel with the ventral
margin of the shell.
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GONIOPMORA CARINATUS (Hall).
Plate X1., Fig. 23

1845, Modiolopsis curinatus Hall, 1'al. N. Y., vol. 1, p. 160, ph 35,
figs. 11 a—c.

Deseription.—Shell small, subovaie in outling, angular posteriorly.
Anterior margin sharply rounded; basal margin nearly straight or
slightly convex; postero-basal extremity acutely angular; posterior
margin obliquely truncate, meeting the hinge-line in an obtusely
rounded angle; cardinal margin straight, subparallel with the basal
margin. Beaks sniall, incurved, elevated above the hinge-line, situ-
ated at about the antevior fourth of the total length of the shell.
Umbonal ridge usually describing a slight, sigmoidal curve, sharply
angular or carinate; the post-umbonal slope concave, sometimes with
a slight, nearly-obsolete ridge exiending from the heak to the middle
of the truncate posierior margin. Antero-basal slope convex, with a
slight, ill-defined, shallow sinus extending from the beak obliquely
backward to near the middle of the basal margin. Surface marked
by rather strong, more or less irregular, coneentric Jines of growth.

The dimensions of the largest specimens observed, a left valve, are:
length, 14 mm.; height, ¥ mm. ;, convexity, 3.5 mm,

Remarks—Thig little shell is rather uncommon in ithe Trenton
fauna of New Jersey, but may be easily distinguished from any of
its associates by its strongly-carinate umbonal ridge. 1t was originally
doseribed as a species of Nodiolopsis, but it clearly does not belong
in that genus, and there seems to be no reason for considering it to be
generically distinet from Goniophora, which is more characteristically
a Devonian genus,

AMPHINURA.
CHITON 7 sp.
N Plate X111, Figs. 9-10.

A single plate, probably the posterior terminal one, has been ob-
sorved in the New Jersey colicetions, which probably belongs to one
of the Chitons. Its true generic refercice is uncertain, but doubtless
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it iz not a memher of the recent genus Chifen. It is subpentagonal
in ouiline, obtuscly angular in front, its posterior margin slightly
sinuate. Along the median line it is quile sharply rounded toward
the apex, but hecomes more hroadly rounded posteriorly, with a slight,
longitudinal, median groove, becoming stronger posieriorly. The sides
slope down to the lateral margins with a gentle convexity. The sur-
face is smooth.

Its dimensions are: lengih, ¥ mm.; breadth, ¥

{ M.

GASTROTODA.

.

ARCHINACELLA parrLLirorMIs (Hall).
Plate XIT., Iigs. 1-2.

1847,  Carinaropsis patelliformis ITall, Pal N. Y, vol. 1., p. 183, pl.
40, figs. 2a-b.

Description—Shell subovate in outline, slightly narrowed posteri-
orly, patelliform, obliquely depressed, conical, obtusely subearinate
along the medinn, dorsal line; the apex situated anteriorly, slightly
ncurved and extended in a line with or a little beyond the margin,
Surface marked by fine, concentric lines of growth.

The dimensions of a nearly-perfect speecimen are: length, 11 mm. ;
breadth, $ mm.; convexity, 4 mm.

CYRTOLITES oRNATUGS var. auxon U. & S.
Plate XIIL., Figs. 6-7.

1897, Cyrioliles ornatus vav. minor U. & S., Pal. Minn,, pt. IL, p.
861, pl. 62, figs. 30-31.

Description. —Shell small, nsuatly not exceeding 10 mm. in di-
ameter.  Volulions two or three, rapidly inereasing in size, sirongly
and sharply earinate dorsally, rhombic-subquadraic in section; sides
prominent and subangular or narrowly rounded along a line about

three-fifths of the height of the valution within ihe dorsal carina,
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the dorzal slopes genily convex and distinetly undulated by strong,
slightly-curved, transverse furrows and subangular ridges; the ven-
tral or umbilical slopes almost flag and usually without undulations;
ventral side with a sharp, central furrow for the reception of the dorsal
carina of the preceding volution.  Umbilicus well defined, wide and
deep, the edge wavy., Aperture a litile wider than high, the height
a little move than half the greatest diameter of the shell, more or
less rhombic-subquadrate in outline.

The dimensions of the hest-preserved specimen observed are: great-
est diameter, 11.5 mm.; width of aperture, 8.5 mm, '

Remarks—This variety of Cyriolites ornatus differs only from the
typical form of the specics in its smaller size. The variety is the
older form, being known only from the Trenton, while the larger,
more typical form occurs in younger beds. But few individuals have
been observed in the New Jersey collections, and all of these are
internal casts, so that the delicate surface markings of the species
cannot be seen.  These markings consist of delicate, raised lines, run-
ning almost straight across the volutions, with short, connecting lines
arranged alternately.

PROTOWARTHIA CANCELLATA (Hall).
PPlate XII., Figs. 3-5.

1807, Protowarthia cancellata U. & S, Pal. Minn,, pt. TL, p. 872,
' pl. 63, fige. 1-1-. )

Pescription.—Shell of medium size, subglohose, close coiled, with
no umbilices when the shell is preserved, hut with a small one in the
casts. In immature specimens the dorswin of the outer volution is
rather sharply rounded, but with inereasing age it becomes more
broadly rounded, losing entirely the obscure carination of the younger
shells.  Sinus shallow, rounded; the lateral margins of the aperture
on cither zide of the sinus regularly and rather gently convex. Aper-
ture wider than high, subsemi-circular in outline. On the larger in-
ternal casts one or more rather broad and shallow, rounded, transverse,
wrinkle-like depressions are frequently present near the aperture and
parallel with the aperiural margin.
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The dimensions of a large speeimen are: maximum diameter, 21
mm. ; width of aperture, 13 mm.

Remarks—In none of the New Jersey specimens liave the delicate
surface markings of this speeies been observed. These markings
should consist of fine transverse and still-finer revolving lines, giving
to the surface of the shell a cancellated appearanee.

TETRANOTA BIDOESATA (Hall}).
Ilate XI1., Figs. 18-19.

184%. Bucania bidorsate Hall, Pal. N. Y., vol. T, p. 186, pl. 40,
figs. 8 a-g.

1897, Tetranola bidorsale U. & 8., Pal. Minn,, pt. 11., p. 877, pl
65, figs. 1018,

Description—“Shell usually about 12 mm. in height, but the height
may exceed 20 mm., and occasionally reaches 25 mm.; volutions fwo
and a half to threc and a half, vertically compressed, sublunaic in
scetion; the widih for the inner volutions or in young specimnens a
litile greater than twice the height; in old examples the increasing
altitude of the centro-doreal ridges causes the width just behind the
aperture to be proportionally somewhat less; umbilicuz large, deep,
rather sharply defined, the width generally about half the greatest
diameter of the shell; the latter dimension is to the greatest width
of the aperture ahout as three is to four.  Aperture somewhat abruptly
expanded laterally, the height and width about as three is to seven;
slightly indented by the preceding whorl; lips thin, the outer one,
with & moderately-deep emargination, taking up between one-fourth
and onc-third of the anterior cutline; depth of same about one-fifth
less than iis width. Dorsum svith four strong, revolving ridges, the
two central ones nearer each other than to the lateral ones and higher,
the altitude, also, increasing gradually to the aperture; between them
lies the broad slit-band, which is more distinctly concave on the shell
_than on internal casts, the double ridge in the latter, particularly
near the aperture, often appearing as a broad and more or less flat-
topped, single ridge; on cach side of the central ridges there is, first,
a broad groove, then an obtuscly angular ridge, and finally a narrower
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groove, which slopes down to the angular or sharply-rounded side of
the volution. While the central pair of ridges increases in prominence,
the lateral pair becomes more and more indistinet on the last volution,
till, at the apertural margin, they are scarcely distinguishahle—at any
rate, this is true of casts. The transverse surface markings are promi-
nent, regular, visible to the unassisted eye, about three in 1 mm.; the
course of the strie from the umbilicus is at first nearly straight across,
and it is only in the centro-lateral grooves that they curve hackward
very strongly. When the characters of the exiernal layer arc pre-
served, these very fine, short lines are to be scen crosging the trans-
verse lines rectangularly”—Ulrich and Scofield,

BUCANIA PUNCTIFRONS (Emm.).
Plate XII., Figs. 10-12.

1842, Bellerophon punctifrons Emm., Geol. Rep. 2d Dist. N. Y., p.
392, fig. 5.

1847.  Bucania punctifrons Hall, Pal. K. Y., vol. I, p. 187, pl. 40 4,
figs. 1 a-c.

189%.  Bucanta punctifrons U. & 8., Pal. Minn,, pt. IL, p. 894, pl.
6%, figs. 41-44.

Description.~—-“Shell rather small, probably not exceeding 20 mm.
in height. Volutions three or four and a half, rounded on the back,
subangular on the sides; umbilicus large, its width somewhat greater
than half the height of the shell; aperture slightly wider than high,
subpentagonal. In a transverse section the volutions are semi-circular
in the dorsal half, with the umbilical slopes almost straight and the
ventral side Droadly indented by the preceding whorl. The width
of the last volution expands from 6 mm. to 12 mm. in a specimen 18
mm. high. Tn the same specimen the slit has a length of 16.5 mm.
and a width of 0.¥ mm. The slit-band is concave, bordered on each
side by a delicate line and crossed by numerous fine lunule. On each
side of the slit and band the whole exposed surface is covered by a
strong and very sharply-defined network, the deep moshes of which
are so arranged that they form rows running in two directions, one

12
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almost dircetly across the volutions, the other obliquety forward and
outward from the band. Finally, in certain lights, a third arrange-
ment of the meshes will he observed, namely, in a series passing ob-
liquely forward from the sides to the slit-band. The last direction
is approximately at right angles to certain more or less distinct lines
or varices of growtl, which interrupt the regularity of the network on
old examples.* —Ulrich and Scofield.

PHEAGMOLITES codrenressus Con.
Plate X1I, Figs. 16-17.

1838.  Phragmolites compressus Con., Ann. Tep. Geol. Surv. N Y,
p. L.

1847, Cyrtolites compressus Hall, Pal. N. Y., vol. L, p. 188, pl.
40 4, figs. ? a~f.

Shell discoid. Volutions two or three, slightly embracing, strongly
avinate upon the dorsum, subtriangular in cross-section, wider than
high; the sides moderately convex from the base of the carina fo
the margin of the umbilicus, where they are bent abruptly inward
at nearly right angles to the plane of the shell; umbilicus from twe-
fifths to one-half the total diameter of the shell. The lateral surfaces
marked by slightly-oblique, transverse, imbricating, folded, lamellar
u.\'pzi.nsiuns, whose position, when removed, is indicated by transverse,
wavy lines,

The dimensions of the enly specimen observed are: maximum di-
ameter, 9 m.; width of aperture, 4.5 mn.

Remarks—This shell is not a commeon one in the Trenton limestone
of New Jersey., On removal from the limestone matrix in which it
oceurs the lamellar expansions of the shell, and frequently the shell
substance ifself, is entirely removed, so that the wavy, transverse lines
characterisiic of the genus are almest or whelly obliterated.  'The
proposal of a new generic name, Conradella, by Ulrich and Scofield
for this group of shells seems to be entirely unwarranted, for although
Conrad’s name, Phragmolites, was but briefly defined and was pro-
posed under {he supposition that it belonged with the Cephalopods
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rather than with the (fasteropods, his type species eannot be mistaken.
Under these conditions, the name Phragmolites is used in this place
rather than Conradella.

OXYDISCUS SUBACUTUS Ulrich,
Plate XII., Iigs. 8-9.

1897, Oaydiscus subacutus Ulrich, Pal. Minn,, pt. 11, p. 913, pl.
' 62, figs: 62-G5, pl. 82, figs. 23-25.

Description.—“Shell lenticular; dorsum acutely carinated ; greatest
diameter from 15 mm. to 28 mm. ; greatest thickness or width nearly
one-half the diameter. Volutions three and one-half to four and one-
half, thickest near the umbilicus, from which the surface ascends, first,
with 1 gently convex, then with a coneave slope to the sharp periphery;
each volution embracing between one-third and one-half of the pre-
ceding one: umbilicus exposing all the whorls; its width somewhat
less than ‘one-third of the diameter of the shell; edge of umbilicus
abrapt, subangular; aperture obeordate, indented below by the sharp
dorsum of the perceding whorl; margin of aperture thin, in a side
view with a strong, backward sweep; slit long, very narrow. Surface
marked by fine and rather indistinct lines of growth.”—Ulrich,

PTEROTHECA EXPANSs (Emm.)?
I’late XII., Mg, 85.

1842, Delthyris ewpansus Fmmons, Geol. Rep. 2d Dist. N, Y., p
397, figs. 109-112.

1861, Clioderma expanse Hall, 14th Ann. Rep. N. Y. State Cab.
Nat. Hist,, p. 98.

A single imperfect specimen, which may belong to this species, has
been observed. It is a shell which, when complete, was subellipti-
cal in outline and strongly carinate along its median line. Fach
[ateral slope from the median line of the shell is ab first abrupt to

»

NEW JERSEY GEOLOGICAL SURVEY




180 PALEQZOIC PALEONTOLOGY.

the base of the carina and is then gently convex to the lateral mar-
gins, with a single, shallow, rounded furrow extending from the apex
obliquely to the postero-lateral margin.

The approximate dimensions of the shell must have heen: length,
24 mm. ; width, 30 mm.

1
y

RATHISTOMA PERacuTUM U. & S.
Plate XI1., Iigs. 22-23.

189%. Raphistoma peracutum U. & 8., Pal. Minn,, pt. IL, p. 940, pL

68, figs. 1-6.

Description.—“Shell small, not known to exceed 12 mm. in di-
ameter, consisting of three or three and onc-hall whorls, fint above,
rounded below; periphery very sharp and thin; umbilicus equaling
a little more than a fourth of the greatest diameter, its edge nar-
rowly rounded; height of shell very slightly exceeding a fourth of
the width. Surface marked on the flat, upper side with very fine,
subequal strim, sweeping on the whole rather girongty backward from
the suture. About a third of the widih of a whorl from the suture
{he strize arc interrupted by a delicale, revelving line. Between the
latter and the extreme edge of the peripheral earina the striw make
a distinet, sigmoid curve. Below the periphery the surface is marked
with similar strim, which, in descending, curve first forward and then
almost directly toward the centre of the umbilicus”—Ulrich and
Scofield.

Remarks—The specimens of this species in New Jersey are all
poorly preserved, but scem to agree cssentially with the Minnesota
species, whose description has been copied above. They also essen-
tially agree with the western specimens in their geological horizon,
as they have only been observed in New Jersey in the lower or Black
River horizon of the formation associated with Leperditia fabulites
and Dalmanella subequate. In none of them are the delicate surface
markings well preserved, but upon one specimen the revolving line
about one-third of the width of the whorl from the suturc can be
detected. The New Jerscy specimens sometimes attain a diameter of
15 mm., which is a little greater than the dimensions mentioned in
the qriginal deseription. ‘
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LOPHOSPIRA MEDPIALIS U. & 8.
Plate XII., Fig. 28.

1887,  FLoplospire medialis U. & S., Pal. Minn,, pt. IT., p. 973, pl.
73, figs. 23-29.

Description—""Height 12 to 22 mm.; apical angle 58° to 70°, the
average about 63°. Volutions six or seven, all contiguous, somewhat
depressed, rounded below; upper slope nearly flat, generally a little
concave in the outer half and gently convex toward the suture, occa-
gionally convex enough to form an obscure, subsutural angulation;
lower carina becoming less distinet with age, never strong, generally
quite indistinct; between it and the prominent peripheral earina,
which carries the rounded band, the outline is more or less coneave;
umbilicug small, but always present. Surface markings rather strong,
lamellose, strongly curved backward, often gathered inte undulating
groups near the minbilicus.”—Ulrich and Scofield.

LOPHOSPIRA OWENTI [U. & S.
Plate XTI, Fig. 34,

1897, Lophospire owent U. & 3., Pal. Minn., pt. IL, p. 880, pl. 73,
' figs, 4145,

Description—"Height 25 to 36 mm.; apical angle 59° to 62°,
Volutions six or seven, the first very minute, decidedly angular.
Peripheral band prominent, thick and rounded, semetimes margined
by a delicate line on cach side. Upper slope coneave, except ncar
the sulure, where there is usually a broad, rounded ridge or carina;
this ridge, however, hecomes quile obsolete on the sixth or seventh
volution. Tower side sloping inward, scarcely ventricose, the outline
being first concave, next convex, then straight or concave and finally
convex again, there being a peculiar swelling just behind the minute
umbilicus. The first convexity beneath the peripheral band repre-
sents the lower carina of L. perangulata and other species, and in
young shells it is sharp enough to be called a carina, but as growth
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proceeds it becomes more and more obtuse. Apertore straight at the
inner margin, somewhat narrowly produced at the lower angle. Sur-
face markings rarely preserved; whenever prescrved,- they consist of
rather distant, delicate, sublamellose strize, with very finc lines be-
tween them, all curving backward strongly to the peripheral band.”—
Ulrich and Scofield.

Remarks—This species is rarve in the Black River horizon of the
Trenton formation at Jacksonburg, and has not been observed in a
satisfactory condition of preservation to exhibit all its characteristies.
There scems to be no doubt, however, that the New Jersey shell is
identical with the species which has been described as L. owend from
Minnesota.

L10sriRa MicuLa (1all).
Plate XII., I'igs. 24-25.

18G2.  Pleurotomaria micula Hall, Geol. Rep. Wiz, vol. L., p. 55,
fic. 4 (no description).

1807, Liospira micule U. & 8., Pal. Minn,, pt. 1L, p. 994, pl. 68,
figs. 24-29.

Description.—Shell small, discoidal-lenticular, consisting of about
four volutions. The wmbilieus filled by a perfectly-smooth, rather
distinctly outlined, concave, reflexed callogily of the inner lip. The
sutures very shallow; the spire forming an almost continuous, even
slope from the apex to the periphery, the apical angle being from
120° to 129°. The periphery of the outer volutien is sharply angular
in the easts, but is more rounded when ithe shell is preserved. The
volutions subrhomboidal in cross-section, The aperture irregulary
triangular in outline, wider than high, the inner lip nearly verticall
Diameter of shell usually from 9 to 12 mm.

Remarks.—In 1847 Hall* deseribed Pleurotomerie subtilisiriala
from the Trenton limestone at Watertown, New York. The size of
the species was described as follows: “Most of the specimens being
scarcely visible to the naked eye” The specimens illustrated, how-
ever, said to be the largest scen, are 10 mm. and 11.5 mm. in diameter,
respectively, and, so far as can be judged from the figures, arc not

*Pal. N, Y, vol. 1, p. 172,
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different from the specimens here referred to L. micula. Pleuroto-
maria-micule was illustrated, but not deseribed, by Iall, the speci-
mens coming from the Trenton formation in Wisconsin. The species
was afterwards reidentified and described by Ulrich and Scofield in
their Minnesota report, and it has been recognized as a rather common
Trenton form in the Mississippi valley. "The real staius of L. sub-
tilistriafa still remains in doubt. It is possible that it is really a
minute species, and that the large specimens illustraied for the species
- are specifically distinei from the minuie specimens indieated in the
description, and should be referred to L. micula. Tt is also possible
that the small individuals mentioned by Hall are only the young of
the larger one, and that the two supposed species, subtilistriate and
micula, are one and the same, in which case the name subtilistriata,
having priority, would he the proper designation of the species.

HnomroroMa salrent Ulrich.
Plnte XI1I1,, Fig. 24, R

1897, Hormotoma selteri Ulr,, Pal. Minn,, pt. II., p. 1016, pl. 70,
figs. 44~51.

Deseription —Height 12 to 40 mm.; apical angle 24° to 25°. Volu-
tions nine or ten in Targe individuals, rounded, with a central, flattened
or slightly concave, revolving band, which is bordered on each side by
a delicate, raised line; not recognizable on the internal casts. Suture
simple, deep. Lines of growth fine, hending strongly backward from
the suture to the band, and hencath this curving very strongly forward
again. Aperture nearly circular, the outer lip deeply notched at the
revolving band.

Bemarks.—This species has been separated from the common #H.
gracihis (Hall) hy Ulrich beeause of its greater apical angle, the
typical form of Il. grucilis having an apical angle of but about
18°. In all other respeets the two species are essentially alike, and
the specimens now referred to I7. salferi have always previously
been referred to M. gracilis. The species is rather common in the
Trenton limestone of New Jersey in some localities, and in none of
those observed is the apical angle less than 24°, and in but few is it

NEW JERSEY GEOLOGICAL SUI‘:{'VEY

R




184 PALEOZOIC PALEONTOLOGY.

as much as 25°; the great majority of species measures exactly 24°.
The New Jersey specimens usually lose their surface markings in
being removed from their limestone matrix, and are usually broken
up to such an extent that it is rare to secure fragments more than
12 or 15 mm. in length.

HELICOTOMA SD.

In the faunas of the lower beds of the Jacksonburg.section, and
elsewhere, several specimens helonging to one or more species of the
genus fHelicofoma have been noticed.  All of them are badly crushed
and are in such a condition that they cannot be specifically identified.

ECCYLIOMPHALUS TRENTONENSIS (Conrad).
Plate X1I,, Figs. 20-21,

1842. Cyrlolites trentoncnsis Conrad, Jour. Acad. Nat. Sei. Thil,
vol. 'VTIT. . p. 270, pl. 17, fig. 4

1847, Cyriolites t:cntonenms Hall, Pal. \T Y., vol. I, p. 189, pl
40 4, figs. 3 a—d, pl. 41, figs. 1 a—c.

Description —Shell consisting of less than one volution, increasing
gradually in size from the apex, coiled in one plane. Cross-scction an-
gularly subovate. Ventral side of the shell convex from the periphery
to the inmer margin; the periphery rather sharply rounded; about
midway between it and the inner margin, on the dorsal sxde of the
shell, ig an angular, subcarinate ridge, the space between this ridge
and the peripheral angulation being nearly flat; from the dorsal ridge
to the inner margin of the shell the suiface is convex. The surface
is marked by rather obscure and irregular lines of growth, which, on
the dorsai side, slope backward to the dorsal ridge, thus indicating
the presence of an angular sinus in the aperture at that point. The
most compleie specimen observed has a length of about 35 mm.
around the periphery of the shell from apex to aperture.

Bemarks.—This chell is apparently closely allied to E. subrofundus
U. & S. from Minnesota, and it is not altogether clear that the two
species are really distinct. Cyriolites trentonensis was not recognized

NEW JERSEY GEOLOGICAL SURVEY




ORDOVICIAN FAUNAS. 185

as a member of the genus Eccyliomphalus by Ulrich and Scofield,
but the New Jersey specimens are certainly cogeneric with the species
referred by them to this genus, and there also secms to be no question
as to their identity with the shells deseribed as Cyriolites trentonensis
from New York.

ECOYLIOMPHALUS coxTiouus Ulrich.
Plate XII,, Figs. 13-15.

1897,  Feeyliomphalus contiguus Ulrich, al. Minn., pt. IL, p. 1037,
pl. 74, figs. 48-52.

Description.—“Shell 12 to 30 mm. in diameter, ¥ to 16 mm. in
height, consisting of three or four rapidly-enlarging, contiguous
whorls, coiled 30 as to'leave a deep nmbilicus, in which from a third
to a half of cach of the inner whorls is visible; whorls subovate in
section, higher than wide, somewhat narrowly rounded in the outer
half of the upper surface. On the upper side the inner whorls may
"be sunken slightly beneath or raised above the level of the last; inner-
most whorl with a free termination, Mouth obliquely subovate, the
margin rather deeply notched above, broadly curved forward on the
outer side and gently sinuate below. Surface markings somewhat
irregular and coarse, parallel with the edge of the mouth.”—Ulrich.

Remarks—A single specimen from the Trenton limestone of New
Jersey seems to be identical or at least closely allied to E. contiguus,
described by Ulrich from the Stone’s River group of Tennessee. It
is smaller than the dimensions recorded for the Tennessee shell, having
a maximum diameter of only about 6.5 mm., but this may be due
to the immaturity of the shell.  The shell ifself is apparently cntirely
removed {rom the specimen, so that the surface markings and the
outline of the aperture cannot be certainly determined, but the gen-
eral coniour of the shell agrees closely with Ulrich’s figure 52, cxcept
that the New Jersey shell is slightly lower. If sufficient material could
be examined, it is possible that the New Jerscy specimens would con-
stitute a species distinet from, but closely allied to, this species de-
seribed from Tenneszee.

LY

NEW JERSEY GEOLOGICAL SURVEY




186 PALEOZOIC PATLEONTOLOGY,

CYCLONEMA MONTREALENSIS Bill,
Plate X1I., Fig. 33.

1865. Cyclonema montrealensis Bill, Pal. Fose., vol. 1., p. 30, fig.
28, p. 29.

Description.—Shell with the height and width about equal, the
diameter of full-grown individuals being from 20 to 30 mm. Apical
angle about 90°. Volutions about four, rather rapidly ¢nlarging and
strongly convex. Suture distinet. Aperture subeircular.  Surface
marked by strong, revolving lincs, .5 to 1 mm. apart, and by much
finer, oblique, fransverse lines. .

Remarks.—All the specimens of this species which have been studied
arc more or less erushed, so that the amount of variation of the apical
angle cannot be determined, though it is probably never less than 90°.
The apex of all the specimens scen is imperfect, so that there may
have been one or two additional volutions in the perfect shells.

HOLOPEA SYMMETRICA Hall
Plate XI11., Figs. 26-27.

1847, Holopea symmelrice Mall, Pal. N. Y., vol. 1., p. 170, pl. 37,
fig. 1.

Description.—Shell attaining a height of 12 mm. to 15 mm., the
width about equal to or less than the height. Volutions three or four,
rounded, ventricose, increasing gradually from the apex; the aperture
nearly circular, slightly oblique. Surface marked by fine, raised,
more or less crowded lines of growth, which are sometimes ehght]y

fasciculate in their arrangement.
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1oLorEa rarvura Ulrich.
I'late XII., Fig. 30,

1897, Iolopea pareule Ulrich, Pal. Minn,, pt. IL, p. 1067, pl. 79,
fig. 19 (M. pyrene var. purvule in explanation of plate).

Description.—“Shell small, 6 to 10 mm. in width, the height equal-
ing about three-fourths of the width; spire depressed-conical; whorls
four, ineluding two very small ones at the apex, neatly rounded, sub-
cireular in scction; sulure distinet, very slightly canaliculate; um-
bilicus large, equaling about onc-fourth of the diamcter of the shell;
aperture moderately oblique, rounded, slightly modified above by the
preceding whorl; surface with very fine, obscure lines of growth,
and on the latter half of the body whorl a number of more or less
obscure undulations ranning parallel with the apertural margin.”’—
Ulrich.

Remarks—Amang the New Jersey specimens a gingle one scems
to be a member of this species. ¥t is imperfectly preserved, but, in
g0 far as its characters can he determined, it does not differ cssentially
from Ulrich’s description, which has heen copied above. The wm-

_ bilicus is so filled with the matrix that its size eannot be determined,

the surface marking cannot he seen, and none of the obscure undula-
tions mentioned in the description can he detected.

HOLOPEA spriarvaxa U & 8.7
Plate X1I., Figs. 31-32.

1897.  Holopea supraplana U. & 8., Pal. Minn,, pt. T1., p. 1068, pl.
70, figs. 27-28,

A single imperfect speeimen from New Jersey, from which all the
inner whorls are missing, scems to he referable o this species. It is
characterized by its rapidly-expanding, outer velution, the vertical
expansion being much the most pronounced, so that the aperture is
nearly twice as high as it is wide.
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TTEROPODA.
CONULARIA TRENTONENSIS IHall.
Piate XIIL, Figs. 7-8.

1847. Conularia irentonensis Hall, Pal. N. Y., vol. T, p. 222, pl
58, figs. 1a~f.

Description.—Shell of medium size, pyramidal in form, quadrangu-
lar in cross-section, the sides diverging from the apex at an angle
of about 25°. 'The sides slightly convex, the angles Turrowed. Each
side marked by a series of angular, transverse costwm, which are direcied
obliquely forward toward the aperture from each lateral margin, form-
ing a rounded angle of about 130° at the median line; from two to
four of these cost occnpy the space of 1 mm., being closer together
and finer near the apex of the shell and becoming progressively coarser
towards the aperture. The furrows heiween the costa: are wider than
the ridges, rounded in the bottom, and are crossed at right angles by
finie, raised bars joining adjacent costw, which are somewhat closer
together than the costie themselves and not quite as high.

The dimensgions of a specimen which is somewhat incomplete at
the apex are: length, 38 mm.; diameter at aperture, 18 mm.

Bemarks.—This is the only species of Conwlaria which has been
recognized in the Trenton limestone of New Jersey. Tt is the common
Trenton species of the genus which occurs in New York and other
loealities,

CEPHALOI'ODA.
ORTHOCERAS TENGISTRIATUM (all).
late X1, Figs. 1-2,

1897, Orthoceras tenuistrialum Clarke, Tal. Minn., pt. 11, p. 788,
. pl. 55, figs. 4 and 6. )

Description—“Shell long, siraight, gm-du:llly expanding. Sutures

direct; septin regularly concave and very slightly oblique. Sipho
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subcentral, small.  Surface of the shell without annulations or ridges;
marked by fine, crowded, horizontal lines, somewhat undulating or
irregular, often running into onc another, rounded on the sumnitt
and subimbricating, separated by low furrows and divided at irregular
intervals by a furrow of more than average width. The horizontal
lines and furrows arc crossed by extremely fine, vertieal lines, scen
only under magnitication.”—Clarize.

Remarks—TFragments of this species of Ortieoceras are sometinies
met with in the Trenton fauna of New Jersey. One specimen, which
is possibly a. member of the species, has a length of 75 mm., with a
diameter of 21.5 mm. at the larger and 14 mm. at the smaller end.
This specimen does not preserve the characteristic transverse mark-
ings of the shell, but they may have been evoded. 1§ is marked, how-
ever, by a series of dull-colored, vertical bands about 1 mm. in hreadth,
separated by darker bands of ahout twice the width. A similar band-
ing of the shell is noted by Clarke, and is considered by him as being
a trace of original color lines in the living shell.

ORTHOCERAS TENULTEXTUM (Hall).
Plate XITI., Figs. 3-4.

1847.  Endoceras proleiforme var, tenuiteztum Hall, Pal. N. Y, vol.
L, p. 210, pl. 45, figs. 2-5.

Description.—Shell straight, gradually expanding.  Sutures, septa
and sipho not observed. The surface is marked by a series of fine,
angular, longitudinal, raised lines, about three or four occupying the
space of 1 mm.,, and also by transverse, raised lines, more rounded
and a little closer together than the longitudinal markings, giving to
the entire surface a fine, regular, relienlate ornamentation.

The dimensions of the hest specimen observed are: length, 54 mm. ;
diameter at larger end, 13 mm.; diameter at smuller end, 5.5 mm.
MThis specimen is somewhat compressed, so that the diameters given
above are a little too great.
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Remarks—TFragments of this shell oceur with the last, but they
can always he distinguished by their very different surface markings.
In general size and proportions the two species are much alike.

r

ORTHOCERAS sp. undet.
Plate XIII., Fig. G.

A single imperfect specimén of an Orthoceras in the collection is
apparently different from cither of the two preceding species. The
shell expands more rapidly and seemns to he marked by obscure annu-
lations. "The specimen is slightly eurved, and if this feature is not
accidental, it should, perhaps, he referred to the genus Cyrtoceras.

The dimensions of the specimen are: length, 25 mm.; diameter at
larger end, 8 mm.; diameter at smaller end, 3 mm.

CAMEROGERAS PROTEIFOIME {Hall).
L]

Plate XIIL, Fig. 5.

1847, Fndoceras proteiforme Hall, Pal. X, Y., vol. T, p. 208, pl. 46,
figs. Ta-b, 2 (?), pl. 48, figs. 1, 2 (?), 3, 4, pl. 49, figs.
La~-e, pl. 50, figs. 1-3, pl. 52, figs. 1 a~0, pl. 53, figs. 1 a—c,
pl. 55, fig. 1, pl. 57, figs. 1 a-b.

1897 Cameroceras proteiforme Clarke, Pal. Minn., pt. T1., P 7YY,
pl. 48, figs. 1-2, pl. 49, fig. 2, pl. 40, {igs:. 1-3, pl. 51, figs.
1-3, pl. 53, figs. 4-5.

A few imperfect specimens of the siphonal casts of this gpecies
have been recognized in the New Jersey collections. "The larger ones -
have a diameter of 35 mm., but all are teo imperfect for deseription.
An illustration of one of the hest specimens is given.

NEW JERSEY GEOLOGICAL SURVEY




OBRDOVICIAN FAUNAS. 191

ARTHROPODA.
TRILOBITA.
mARPINA oTTawexsis (Bill).

Plate XIV“. Iigs, 1-2.
1865. Harpes ottawaensis Bill., Pal. Foss., vol. 1, p. 182, fig. 165,
189%7. Harpina, ct. H. otlawensis Clarke, 1’al. Minn., pt. I1., p. 757,
fig. 9.

Description.—“Head strongly convex, with a wide, punctured border,
which extends backward to about the thirteenth segment of the thorax.
If a line be drawn across touching the posicrior edge of the neck
segment, the,contour in front of that line is nearly a perfect semi-
circle.  Glabella regularly conical, its length about five-ninths that
of the head; posterior furrows distinet, entering at about one-half the
distance from the ocular ridge fo the postertor margin of the neck
segment, thence running obliquely inward and backwards at an angle
of about -15°, apparently not qlite one-third the width; two anterior
furrows on each side, represented by obscure pits; neck furrow nar-
row; neck segment convex, strongly elevated on the fixed cheeks.
The eyes [ocelli] are small and situated on a line drawn across the
glabelta at the anterior fourih; ocular ridge well defined, smooth,
prolonged, with a backward curve outside of the eye. Thorax a little |
more than half the width of the head; the axis strongly convex and
gradually tapering backwards; side lobes flat; plure with a wide
groove along the middle, a small portion of their outer extremities
turned backward.  Surface of thorax, glabella and a subreniform
space on cach side of the base of the glabella smooth; the border with
circular punctures about [0.2 mm.} in width, and separated by smooth,
rounded interspaces half their own width; the punctures larger and
more distant at the inner cdge of the border; on the clevated part
of the checks they have a subreticulated arrangement.”’—Billings.

Remarks—Fragments of the head of this species are not uncom-
mon at Jacksonburg, hut no perfect individual or ¢ven a perfect head |
has been observed. The commonest oceurrence of the species is as
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the impression of the wide, punetured, marginal border of the head,
these specimens being similar to the one illustrated by Clarke from
Minnesota.

TRINUCLEUS CONCENTRICUS (Baton).
Plate XIV., Figs. 3-4.

1847. Trinucleus concentricus Hall, Pal. N. Y., vol. I, p. 249, pL
65, figs. 4 a-c.

Description—Head semi-circular or subcresceni-form in outline,
the genal angles either destituie of spines or produced into long,
slender, straight spines.  Glabella smooth, very prominent, ovoid in
outline, the widest portion being in front, with a short, blunt spine *
posteriorly; cheeks smooth, prominent, but depressed considerably '
below the glabella, from which they are separated by a well-defined
dorsal furrow; cyes wanting. The entire anterior and lateral margins
of the head are surrounded by a bread, somewhat flattened or coneave
border, which is marked in front by from three to five concentric rows
of deep, rounded pits; one or two additional rows are introduced on
the sides, and toward the genal angles the pits often become irregularly
scattered.

The thorax and pygidium have not been observed in New Jersey.

The dimensions of one of the best specimens observed, a nearly-com-
plete head, are: length, 10 mm.; width, 15 mm.; convexity, 6 mm.

ISOTELUS G1GAS De Kay.

Plate XIV., Figs. 5-T.
1824, Isotelus gigas De Kay, Ann. Tiye. Nat. Hist., N. Y., vol. T,
p. 174, pl. 12, fig. 1, pl. 13, fig. 1.
1847, JIsofelus gigas Hall, Pal. N. Y., vol. 1, p. 231, pl. 60, figs.
) ¥ a—i, pl. 61, figs. 3 a—m, 4 a—¢, pl. 62, figs. 1 a~c, 2, pl. 63.
189%. Isotelus gigas Clarke, Pal. Minn,, pt. TI, p. 701.

Description—Qutline of an entire individual subelliptical, with
the anterior and posterior extremities somewhat pointed; the triloba-
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tion nearly obsolete. Head subtriangular to semi-elliptical in outline,
convey, slightly flattened in front; the anterior margin rather sharply
rounded ; facial sutures meeting at an angle, at or just behind the
frontal margin, from this point they deseribe a broad, subarcuate
curve, and, after passing around the eves, they curve outward and
. then downward, intersecting the posterior margin at some distance
outside of the eyes; glabella obscurely defined ahd more obscurely
lobed ; oceipital furrow and scgment obsolete; free cheeks marked
by an intramarginal furrow, above which their general surface is
clevated into a more or less conspicuous node, crowned by the eve.
Thorax with a broad axial lobe, occupying more than one-third the
width, consisting of eight segments. Pygidium subtriangular in out-
line, of nearly the same size and shape as the head, its lobation very
obseure, espeeially in the larger individuals, the dorsal furrows being
hardly distinguishable; axis much narrower at its anterior extremity
than the axis of the thorax, tapering rapidly to the obtusely rounded
posterior extremity, which lies at about one-fourth the length of the
pygidium from the posterior marging plure convex, smooth in the
larger individuals, but in younger ones marked by about ten obscure
segments, which also continue across the axis; the entire margin of
the pygidinm, except where it joins the thorax, bordered by a rather
broad, slightly depressed, marginal border; the anterior, lateral angles
bent abruptly downward.

Remarks—No complete individuals have been observed, but frag-
ments of heads, pygidia and thoracic segments of this species are not
uncommon in the Trenton limestone of New Jersey, some of them indi-
cating individuals which must have had a total length of over 150 mam.

PTYCHOPYGE JERSEYENSIS n. sp.
Plate XIV., Fig. 16.

A single imperfect pygidinm from Jacksonburg is apparenily refer-
able to this genus, and as it can be referred to none of {he described
species, the above name is proposed for it. The general form of the
pygidium is semi-elliptical. The plure are convex near the axis,
hecoming coneave in the outer half; they are marked by four well-
defined furrows, which extend almost to the margin. The segments

13
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hetween the furrows are broad and flat. The axis is apparently un-
segmented, though this cannot be stated with certainty, because of
the imperfeet condition of the specimen.

BUMASTUS TRENTONENSIS (Emm.).
[+]
I'late X1V., Figs. 8-13.

1842, [llenus trentonensis Bmm., Geol. N. Y., Rep. on 2d Dist,
p. 39, fig. 3. _
189%.  Bumaslus trentonensis Clarke, Pal. Minn,, pt. IT., p. 718,
figs. 30-35. ‘

Description.—Head ~trongly‘ convex, subsemi-cirenlar in outline,

not trilobate, and with no prominences save the eyes, which are located
posteriorly, well toward the lateral margins. A pair of longifudinally
elongate, sublunate depressions are situated on a transverse line join-
ing the cyes, about half way between the eyes and the median line
of the head. These depressions are slight or almost ohsolete upon the
exterior of the test, being much more strongly marked upon the casts.
Aside from these depressions and a few fine lines near the anterior
margin and ronning parallel with it, the test of the head is perfectly
smooth. The pygidium is smooth throughout, not trilobate, resem-
bling the head in size and general outline. Nine thoracic segments
are present in the only specimen observed in which they are preserved.

The dimensions of a rather small specimen are: total length of
body, 20 mm.; breadth, 10 mm.; length of head, 8 yam.; length of
thorax, 6 mm.; length of p\.gldmm, ¢ mm.

Remarks—This species is one of the commonest tnlohltes in the
Trenton limestone of New Jersey, and occurs at nearly all horizong
from which fossils have been secured. 1t is associated with Leperditia
fabulites in the Black River horizon of the formation at Jacksonburg,
and continues to occur in most of the beds nearly to the iop of the
same seetion. The species exhibits cpnsidef-ub]e variation in size, the
largest heads attaining a length of 16 mm., though the usnal size is
about 9 or 10 mm. The large specimens have some resemblance to
B. orbicaudaius Bill,, but arc more convex.
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BUMASTUS TRANSVERSALIS n. sp.
Plate XIV,, Fig. 14.

Description—Head convex, subelliptical in outline, not trilobate,
much wider than long; the eyes situated posteriorly near the lateral
margins. Test smooth, with a pair of longitudinully elongate, sub-
Iunate depressions on the transverse line between the eyes, about mid-
way between the eyes and the median line of the head. Pygidium
similar to the head in size and outline, perfectly smooth throughout.
The complete thorax unknown.

The dimenstons of one of the type speeimens are: breadth of head
between cyes, 13.5 mm.; length of head, 6 mm.; breadth of pygidium,
13 min.; length of pygidium, 6 mm.

Remarks—This species resembles B. trenfonensis, but is propor-
tionately very much broader; in all other respects the two species are
alike. Tt has only been observed in the lower or Black River horizon
of the T'renton limestone.

BUMASTUS ELONGATUS n. sp.

Plate X1V., Fig. 15.

At a single locality south of Newton a species of Bumastus has
been found in the T'renton limestone which resembles B. trentonensis
in all respects except in the much greater proportional length of the
parts. A mearly-perfect pygidium having a length of 13 mm. and
a width of 12 mm. is illustrated. Associated with this clongate
pygidium there are fragments of heads which also have similar
clongate proportions,

PROETUS LATIMARGINATUS n. sp.
Plate XIV., Figs. 17-24,.

© Deseription.—Head sublunate in outline, the genal angles produced
into long, sharp spines. Glabella elevated, broadly subconical, rounded
in front; lateral furrows nearly obsolete exteriorly, but sometimes
their position is indicated by dark lines on the surface, which scem
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to indicate an internal thickening of the test; the two anterior pairs
are short and lic in front of the cye-lobes; they are close’ together,
and are directed obliquely backward from the margin of the glabella;
the posterior pair are more conspicuous than the others, and are
sometimes marked by slight depressions; they are situated a little
in front of the middle of the cye-lobes, and are dirceted obliquely
backward from the margin of the glabella, becoming more curved
posteriorly. joining the occipital furrow at nearly right angles, The
dorsal furrow well defined throughout. Oecipital furrow sharply im-
pressed, deeper than the dorsal furrow. Occipital segment with sub-
parallel margins, searcely as highly elevated as the glabella, marked
by a small, rounded tuberele at its central point. Palpebral lobes
of moderatlc width, subsemi-circular in outline, depressed below the
level of the glabella. Facial sutures curving into the margin of the
glabella, both in front and behind the palpebral lobes; posteriorly
they interscct the margin of the head close to the axial lobe; in front
of the palpebral lobes they curve outward nearly to the margin of
the head, where they make a rather sharp bend and recurve inwardly,
intersecting the anterior margin at some distance from its median
point. Anterior limh of the cranidium broad, with a convex marginal
border, between which and the glabella there is a rather broad, shal-
low, concave furrow. Iree cheeks depressed-convex, with the cyes
abruptly elevated, marked by a rather broad marginal border on
both the lateral and posterior margins, on the inner side of which
there is a rather sharply impressed furrow. Pygidium small, sub-
semi-circular in outline; the posterior margin regularly rounded;
the anterior margin straight nearly to the lateral angles, where it is
curved backward. Axis narrow, not reaching to the posterior mar-
gin, marked by six or seven annulations. Ilure convex, much de-
pressed below the axis, marked by five or six grooved segments, only
the anterior two or three of which reach the margin of the pygidium.
Thorax unknown.

The entire surface of well-preserved specimens is finely granulose.

Remarks.—This specics resembles P. porviusculus all. No meas-
urements of that species are given with the deseription, but the figured
type specimen, when reduced to natural size, has a total length of
head of only 2.5 mm. None of the New Jersey specimens are as
small as this, and the larger ones have a length of head of 8 mm.
The lateral furrows of the glahella are also said to be not vistble in
that species, but at least the posterior pair can always be detected
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in the New Jersey specimens. The small tubercle upon the oceipital
segment is not mentioned in the description of P. parviusculus, nor
is it shown in the illustration. Another species allied to this one is
L. alaricus Bill,, from the Gpper Ordovician of Canada.

PROETUS BREVIMARGINATOS n. Ep.
Plate XV., Figs. 1-7,

T'his specics resembles the last in general form and size, .but the
heads may always be distinguished by the greater convexity of the
glabella, with a decply-impressed posterior pair of lateral, glabellar
furrows and two anterior pairs of slightly-impressed furrows, also by
the much shorter frontal horder of the cranidium. The proportions of
the head are broader, with broader free checks, and the tubercle upon
the occipital segment is usually less conspicuous than in P. latimargi-
natus. 'U'he pygidium which is believed to belong to this species has
4 broader axis, more broadly rounded posteriorly, than that of P.
latimarginatus, und has a less number of sogments on both axis and
plorm.

The two specics occur associated together in the same gtrata, and
are ahout equally abundant.

CYPHASPIS TRENTONENSIS 1. sp.
DPlate XV., Figs. 8-10.

Description.—Glabella bounded on all sides by a deep furrow; the
‘median lobe ovate or subpyriform, narrower behind, strongly arched,
both longitudinally and transversely; basal lobes prominent, less than
one-half the length of the median lobe and separated from it by deep
furrows. 'The anterior marginal border of the cranidium narrow,
bounded internally by a sharply impressed marginal furrow. Between
the marginal furrow and the dorsal furrow bounding the glabella is
4 convex band, broader than the marginal border, which extends back-
ward to the occipilal furrow and surrounds the glabella, except pos-
teriorly. The palpebral lobes are rather prominent and elevated, but
do not rise as high as the glabella. Occipital furrow rather decply
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depressed.  Occipital segment broader than the furrow, produced
posteriorly at its median point into a short, blunt spine or tubercle.
Surface of the median and basal lobes of the glabella, the posterior
portion of the band surrounding the glabella and the occipital seg-
ment, covered with minute tubercles, which are most abundant upon
the glabella. The band between the dorsal and marginal furrows,
in front of the glabella, has a closcly-pitted surface. The anterior
marginal border, the palpebral lobes and the bottom of all the furrows
are smooth.

The frec checks, thorax and pygidium are unknown.

The dimensions of the largest specimen observed are: total length
of head, 4.75 mumn.; width between palpebral lobes, & mm.; length of
glabella, 3 mm.; width of glabella, 2.33 mm.

Remarks.—This species is closely allied to C. planifrons Bich. of
Russia, as deseribed by Fr. Schmidt.* 1t differs from that species in
the absence of the abrupt deseent of the glabella posteriorly into the
occipital furrow, and in its different surface markings, the head of
G. planifrons heing covered throughout with scattered tubereles. -

BRONTEUS LUNATUs Bill.
Plate XV., Figs. 14-16,

1855. Bronteus lunatus Bill., Geol. Surv. Canada, Rep. Prog., p. 338.
18G3. Bronteus lunatus Bill., Geol. Canada (Logan), p. 188, fig. 187.
1897. Bronfeus lunatus Clarke, ’al. Minn., pt. 11, p. 723, fig. 43.

Descmptwn —DPygidium subeireular in outline; axis semi-oval or
snbtrlano‘ular, partially terminated at a point a little more than one-
fourth the length of the pygidium from the anterior border and be-
yond that point continued as a flattened ridge, with slightly diverging
gides. Dleur marked by six shallow, lateral furrows on cach side;
the first lies parallel with the anterior margin of the pygidium until
it has proceeded half way to the lateral margin; it then curves back-
ward and soon hecomes obsolete; the second originates in nearly the
same point with the first, but curves backward more directly; the
other four are nearly straight and at cqual distances from cach other,
but all disappear as they approach the margin.

* Rev. Ostbalt. Sil. Tril, pt. IV, p. 38
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Remarks—Only the pygidium of this species has been observed in.
New Jersey, but Billings’ #llustration of a complete individual is.
introduced to show the characters of the remaining portions of the
body. In Biilings’ figure the broad, flat, posterior, axial rib of the
pygidium is deeply divided for about onc-half its length, although
this division iz not mentioned in the description of the species. In
the New Jerscy specimens no such bifurcation of this rib is noticeable,
although just at the posterior margin of the pygidium there is the
faintest suggestion of a median furrow, :

The surface of the test is marked by exceedingly fine, raised, con-
centric lines, which arch forward in crossing the ribs of the pygidium.

ARGES TUBERCULATUS n. &p.
'late XV., Figs, 11-13.

Description.—Cephalon subtriangular to subpentagonal in outline,
flattencd above, the eye-lobes prominent. Glabella flattened above,
its median and lateral lobes, as well as the eye-lobes, having the same
clevation, strongly curved downward in front; median lobe broadest
in front, ifs anterior portion strongly convex and extending beyond:
the lateral lobes; the second pair of glabellar furrows obsolete, the
posterior and anterior ones continuous, separating off a pair of sub-
ovate, lateral lobes, which are strongly convex in front, each of which
is as broad anteriorly as the median lobe; the posterior Iohes ill-
defined. Dorsal furrows nearly as strong as the glabellar furrows
anteriorly, but becoming fainter posteriorly and nearly obsolete before
reaching the occipital furrow. Occipital furrow strongly impressed,
curving forward medially. Occipital scgment broad, its greatest
breadth being back of the median lobe of the glabella. Fixed cheeks
strongly convex. Eye-lobes prominent, placed ahout midway in the
length of the head. Surface marked by scattered tubercles, which
vary in size, being largest and most numerous upon the median lobe
of the glabella. Free cheeks, thorax and pygidium unknown.

In the best-preserved specimen the length of the head is 6 mm.,
the breadth between the eves heing 9 mm.

Remarks~Rut one other member of the genus Arges has been
recognized in the Ordovician strata of Ameriea, Arges westenbergensis
var. paulionus® from Minnesota. The New Jersey specimens differ

*® I'al, Minn., pt. I1., p. 744,
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from this species in the more angular outline of the head, the more
prominent eye-lobes, the flattened dorsal surface and the much broader
occipital ring. Our species also occurs at u somewhat lower horizon
than those from Minnesota, being in the Black River horizon of the
Trenton limestone as it occurs in New Jersey.

PLATYMETOPUS TRENTONEXNSIS (Con.).
Plate XV,, Figs. 17-19,

1842, Asaphus? trentonensis Con., Jour. Acad. Nat. Sci. Phil, vol.
VIIL, p. 27%, pl. 16, fig. 10.

1847. Platynotus trentonensis Hall, Pal. N. Y., vol. I, p. 235, plL.
64, figs. 1a~d (not 1e¢).

1897,  Platymetopus trentonensis Clarke, Pal. Minn,, pt. 11, p. 753.

Deseription—Head ventricose, the curve along the median line
from the posterior to the anterior margins being very nearly a semi-
cirele, subsemi-circular in outline, atiaining a breadth of 35 or 40
mm. The glabella very large, occupying nearly the entire breadth
of the cranidium, strongly protuberant in front; with a single pair
‘of glabellar furrows, which originate at the anterior, lateral mar-
gins, and, after curving inward, then backward and then slightly
ontward again, forming something more than a semi-circle, they join
the occipital furrow, dividing the glabella into three lobes; the
frontal or median lobe is hroad in front, becoming narrower pos-
teriorly to a point back of the middle of the head, and then again
broadens out, becoming nearly as wide on the occipital furrow as
it was on the anterior margin; the two lateral lobes about as promi-
nent as the median lobe, suberescentiform in outline. Dorsal furrows
concave inward, about as deeply impressed as the glabellar fur-
rows. [Fixed checks rather bread along the posterior margin of the
head, becoming rapidly narrower to a point just behind the pal-
pebral lobe; the palpebral lobe rather prominent, the cheek becoming
very narrow anteriorly. Occipifal furrow and occipital segment well
defined, extending across the fixed cheeks. The entire surface orna-
mented with small, low, rounded tubercles, somewhat variable in size.

Free checks, thorax and pygidium unknown.
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ODONTOPLEURA PARVULA {(Walc.).?
Plate XV,, Figs. 21-22,

1879.  Acidaspis parsula Walcoti, 31st Rep. N. Y. State Mus. Nat.
Hist., p. 69.

189%. Odontoplenra parvula Clarke, Pal. Minn, pt. II, p. 744,
fig. G1.

Deseription—Width of the cranidium along its posterior’ border 8
mm,, width between the eves 5.5 mm,, the ontline anterior to the eyes
forming nearly a semi-circle. Glahella proportionally large, its great-
est width 3.25 mm., subtriangular in putline ; each member of the two
pairs of glabellar lobes entirely izolated ; frontal or median lobe reach-
ing from the exireme anterior margin of the head to the occipital
furrow, its sides parallel and straight, with a pair of minute lateral
extensions just back of the anferior extremity, which may, perhaps,
be considered as a rudimentary third pair of glahellar lobes; the
posterior pair of glabellar lobes subelliptical in outline, with their
long axes directed obliquely to the axis of the median lobe; the an-
terior pair about one-half the size of the posterior pair, nearly circular
in outline and placed in the angles between the posterior pair and the
median lobe. The glabellar furrows about as deeply impressed as
the dorsal furrows. The oceipital furrow broad and deep; the oc-
cipital segment narrower than the furrow, with a small tubercle in
its centre. Fixed cheeks ncarly as prominent in their median portion
as the lateral lobes of the glabella; palpebral lobes minute, situnted
Just in front of the occipital furrow; back of the palpehral lobes the
cheek is abruptly depressed to its long, lateral extensions. From
the occipital furrow forward to the antero-lateral margin of the
median lobe of the glabella the fixed cheek is marked by a marginal
furrow, which is nearly as deeply impressed as the dorsal and glabellar
furrows. Whole surface marked by fine, circular tubercles of variable
size. The free cheeks, thorax and pygidium unknown.

Kemarks—Odontopleura parvula was originally described hy Wal-
cott from the I'renton limestone of renton Falls, New York, but
the description of the head is so meagre that, in the absence of illustra-
tions, it cannot be certainly identified The glabellar furows are
said to be so slight that “the lateral lobes and cheeks are scarcely
defined.” This is certainly not the case in the specimen from New
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Jersey. At a later date Clarke published an illustration of a speci-
men of the species from the type locality, but this figure shows much
larger eyes than could have been present in the New Jersey specimen
and the Iateral marging of the median lobe of the glabella are not
straight and parallel as in the specimen under consideration. The
marginal border continuing around the anterior margin of the head,
which is shown in Clarke’s figure, is not present in the specimen from
New Jersey. By reason of these differences it scems possible that the
New Jersey trilobite should be considered as a distinet and unde-
scribed species.

ENCRINURUS TRENTONENSIS Wale.
Plate XV., Figs. 20-27.

1807. Encrinurus trentonensis Wale.,, 31st Rep. N= Y. Stale Mus.
Nat. Hist., p. 68 (p. 14 of reprints).

Description.—Pygidium subtriangular in outline, length and breadth
nearly cqual; the lateral margins straight or slightly concave; the
posterior extremity sharply rounded or subangular. Axis narrow,
with tapering sides, terminating within the posterior margin of the
pygidium, with about twenty-five narrow segments in the larger indi-
vidnals. 1In the best-preserved specimen observed the first, fourth,
seventh, cleventh, fiftenth and nineteenth axial segments cach bear a
low, blunt tuberele at_the median line of the axis, while some of the
intertubercular segments become fainter and even almost obsolete in
the middle. 'The plura curve abrupily to the lateral margins, es-
pecially posteriorly, and arve marked with nine or ten ribs on each
gide, besides a median rib, which joins the posterior extremity of the
axis- with the posterior margin. The lateral segments curve back-
ward distally, so that the outer portion of the anterior ones and nearly
the whole length of the posterior ones is directed backward, the most
posterior ones having a direction nearly paralle]l with the axis.

An average adult specimen of the pygidium has a length of 9 mm.,
with the breadth the same.

Remarks—Aside from the pygidia, which are fairly common in the
upper portion of the section-at Jacksonburg, only a few fragments
of glabelle and cheeks which probably belong to this species have
been observed. These fragments are all strongly tuberculate through--
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out. Among the specimens of pygidia which have been observed there
are some which are smaller and proportionately much broader, with
a smaller number of segments both on the axis and on the plure.
The axial segmentis of these smaller specimens are intermittently tu-
bereular as in the larger ones, and it is believed that they are only
immature individuals of the same species.

"The original £. trentonensis, which was described from Wisconsin
and Illinois, has never been illustrated, but the New Jerséy specimens
agree in general very closely with the deseription of the species. There
is some difference in the arrangement of the tubercular segments of
the axig, but the New Jersey specimens exhibit some variation in this
respect among themselves; the important character seems to he the
intermittence of the tubercular segments, and not the exact position
of these segments. .

The species is a close analog of E. serbacht Schm.* from Russia.

CALYMENE seNania Con.
Plate XV., Fig. 23.

1847. Calymene senarig Hall, Pal. N. Y., vol. 1., p. 238, pl. G4, figs.
3 a—n. .

Description—Iead sub-gemi-circular or sublunate in outline, the
anteriér and lateral margins being more or less nearly regularly
rounded, and the posterior broadly sinuous, with the posterior lateral
extremities bluntly subangular or abruptly rounded. Free cheeks
irregularly triangular in outline, with thick, rounded, lateral mar-
gins, defined by a distinct, rounded, marginal furrow, which is con-
tinuous with the furrow scparating the anterior end of the glabella
from the prominent, elevaied, anterior margin of the head. Facial
sutures originating just in front of the genal angles, passing obliquely
forward and inward for a little more than half the distance to the
eyes, then curving inward to the base of the cye-lobe, and, after pass-
ing around the eyes, extending forward and intersecting the anterior
margin at points a little nearer together than the breadth hetween
the cyes. Kyes small and rather prominent. Glabella more promi-
nent than the checks and scparated from them by deep, dorsal fur-

* Rev. Ostbale. 8il. Tril, pt. 1, po 2290,
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rows; about as wide bhehind as its length, including the occipital
segment, much narrower in front; the frontal and three pairs of
lateral, glabellar lobes separated by three pairs of glabellar furrows,
of which the anterior pair is much the fainiest and shortest, each
member of the second pair extends about one-fourth the distance
across the glabella, slightly eurved posteriorly, the posterior pair
deeper and wider than cither of the others, each member extending
about one-third of the distance across the glabella and directed ob-
liquely backward. Occipital furrow deep and prominent, connecting
with the dorsal furrows and less conspicuously with the marginal
furrows of the posterior margin of the fixed checks, arching slightly
forward at the middle of the glabella. Occipital segment well de-
fined, arching a little forward, about as high as the most preminent
portion of the glabella in front. TFixed cheeks convex, provided with
a deep, broad furrow along their posterior margin.

Pygidium wider than long, more or less subtrigonal in outline, but
with the anierior margin broadly rounded. Axis well defined, convex,
cxtending nearly to the posterior margin, with five or six transverse
segments, -which grow fainter posteriorly. The plure convex, each
with about five segments, which are furrowed distally.

Whole surface of the test minutely granular.

Remarks—TFragmenis of this species are common in the Trenton
fauna of New Jersey, but no complete individuals have been observed.
This species iz most closely allied to the common Cinecinnatian specics
of Southern Ohio and Indiana, which Clarke has referred to* .
callicephale Green,  The Trenton species, however, can ale.lys he
distinguished from it by the grooving of the segments of the plure
of the pygidium.

CERAURUS PLEUREXANTIIEMUS GI‘OOII.
Plale XV., Fig. 28

1847. Cereurus plenreranthemus Hall, Pal. N Y, vol. L, p. 242, pl.-
65, figs. 1a-n, pl. 66, figs. 1 a—h.,

Description.—Head crescentiform in oufline, with the posterior
lateral angles cxtended into long, curved, genal spines, which are
attached to the fixed checks.  IFree checks irregularly triangular in

* I'al. Minn., pt 11, p. 699,
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outline, the eyes small.  Facial suture starting at the lateral margin,
and after extending inward toward the glabella, making a sharp turn
forward just back of the eye, and after passing around the eye, cury-
ing gently forward, cutting the anterior margin of the head in front
of the glahella. Glahella prominent, convex, broadest in front, ex-
tending nearly to the anterior margin of the head. Glabellar fur-
rows well defined, but not extending across the glabells. The two
anterior pairs straight, each portion extending over ahout one-fourth
the width of the glabella. The third pair extending inward about
as far as the other two, and then hending abruptly backward and
joining the occipital furrow, leaving the posterior glabellar lobes more
or less detached. Occipital furrow decp and well defined, arching a
little forward upon the glabella, extended laterally upon the fixed
cheeks mearly to the lateral margins, where it joins a marginal fur-
row just in {ront of the genal spine, which passes anteriorly. Ocei-
pital segment well defined. Dorsal furrow rather sharply impressed.
Fixed checks convex, their posterior lateral angles extended into
prominent, curved, genal spines. Whole surface of the head, except
the dorsal, glabellar, occipital and marginal furrows, strongly granu-
lose or papillose, with some scattered tubercles larger than the others.

Thorax and pygidium not recognized in the New Jersey collections.

Remarks—This species is more or less ahundant in the Trenton
limestone throughout the United States ‘wherever this formation
occurs, but is rarely preserved, except in a fragmentary condition.
The New Jersey material consists entirely of fragmentary portions
of the head; in most cases the glabella alone being recognized. This
need never he mistaken, however, even ‘in its fragmentary condition,
heenuse of its peculiar granulose ornamentation.

PSEUDOSI’H.AER’EXOC]IUS TRENTONENSIS Clarke.
' Plate XV.,, Figs. 24-25,

1897.  Pseudosphawrezochus trentonensis Clarke, Pal. Minn., pt. XL,
p. 734, figs. 53-54.

Description.—Glabella subhemispherical, a little wider than long,
with three pairs of distinct glabellar furrows. The first pair is the
shortest, originating close to the frontal margin, the length of cach

c
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being about one-half the distance between their outer extremities
measured in a straight line. The second pair are longer, parallel
for ahout one-half their length with the first pair, then directed
more strongly backward. The third pair arc longer than the second,
subparallel with them, but deflected abruptly backward at their ex-
tremities, where they are widened into a slight pit or excavation, not

reaching the occipital furrow. The occipital segment is widest in .

the middle. The checks are but imperfeetly preserved. The entire
surface of the glabella is covered with low, distinct, scattered tubercles,
“The dimensions are: length of glabella, 12.5 mm.; length of

glabella and occipital segment, 14.5 mm,; width of glabella, 13.5 mm. .

Remarks—This specics was originally described from the Middle
Trenton limestone at Frenton Falls, New York. In New Jersey the
species has been observed only in the Black River horizon of the
formation, where it is associated” with Leperdilia fabulites and Dal-
manelln. subwguate. Cheirurus vulcanus Bill,* described from the
“(puchec group,” Cow Head, Newfoundiand, and from Stanbridge, is
a very similar species. Tt is possible that the two are identical, in
which case the specific name, vuleanus, has priority.

PTERYGOMETOPUS CALLICEPIALUS (Hall).

Plate XV., Figs. 20-32.

1841, Phacops callicephalus Mall, Pal. N. Y, vol. 1, p. 247, pl. 63,
figs. 3 a—i. .

189%.  Plerygomelopus callicephalus Clarke, Pal. Minn, pt. IL, p.
731, figs. 51-52.

Description.—Tead sublunate in outline, obtusely subangular in
front, genal angles broad and rounded, with no indication of gpinules.
Glabelta large, depressed-convex, broad and rounded in front, be-
coming much narrower hehind; frontal lobe large, subelliptical in
outline; anierior pair of glabellar furrows starting from opposite the
anterior extremities of the eves, directed obliquely buckward and each
one extending over a littie more than one-third the width of the
glabella; second pair of glabellar furrows shorter and a little shal-

* Pal, Foss., vol. L, p. 284, fig. 271; p. 824, fig. 310.

0
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lower than the first, directed obliquely forward ; third pair of glabellar
furrows directed fownrd the axis of the glabella for a short distance -
and then bending abruptly backward and joining the occipital fur-
row, teaving the small, basal glabellar lobes wholly detached. Ocei-
pital furrow rather deep and broad. Occipital segment rather broad,
its clevation about even with the glabella in front, its posterior mar-
gin convex. Palpebral lohes prominent, their elevation being nearly
that of the glabelln, separated from the glabella by the deep dorsal
furrow, and marked by a conspicuous furrow just within the border
of the eyve. liyes large, lunate, their inner margins clevated nearly
or quite to the height of the glahella, their anterior ends opposite the
first glabellar furrows and their posterior ends reaching nearly to °
the occipital furrow. Checks, outside the eves, sloping rather abruptly
to the lateral margins of the head; marked along the posterior margin
to a point about onc-half the distance from the eye to the margin by
the narrow, hut rather sharply impressed, occipital furrow, whose
distal extremity is rather abrupt; the lateral borders marked by an
ill-defined marginal furrow, which originates at the outer extremity
of occipital furrow, and, after passing forward nearly parallel with
the margin, joins the dorsal furrow just in front of the eye.

Pygidium gubtriangular in cutline, rather abruptly rounded or sub-
angular posteriorly. Axis prominent, but rather narrow, its margin
slightly incurved and abruptly rounded behind, marked by from
cight to ten somewhat sinuous annulations; the plure slightly flat-
tened adjacent to the axis, but soon curving rather abruptly to the
lateral margins, marked by about six grooved segments, with slight
traces of others posteriorly.

Surface of the glabella, palpebral lobes, occipital segment and
checks inside the marginal furrow distinetly pustulose, the little
tubercles being more or less irregular in size; upon the cheeks out-
side the border of the eyes the pupille are much less conspicuous
than upon the glabella and the marginal border is perfectly smooth.
Pygidium unornamented, cxcept by the grooves marking the seg-
ments, which do not extend entirely to the border, thus leaving a plain,
perfectly smooth, narrow marginal horder.
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PTERYGOMETOPUS INTERMEDIUs (Walcott).?
Plate XV., Fig. 33.

1879. Dalmanites intermedius Walcott, 31st Rep. N. Y. State Mus.
Nat. Hist.,, p. 69 (p. 16 of adv. sheets, 1877).

1897. Plerygometopus intermedius Clarke, Pal. Minn,, pt. 1L, p. 727,
figs. 45-47. .

In some of the lower beds of the Jacksonburg section, below those
containing P. callicephalus, the pygidium of another species of Plery-
gometopus sometimes occurs. These pygidia are longer and much
more triangular in outline than those of P. callicephalus and are
usually smaller. The sides of the axis are slightly concave inward,
giving it a slightly constricted appearance near the centre of its
length. The axis extends nearly to the posterior cextremity of the
pygidium, is rounded ab its end, and has about twelve annulations,
with sometimes faint traces of several additional ones. The plure
slope away abruptly from the axis, especially posteriorly, and are
marked by eight ribs, the first two or three of which are usually
slightly grooved. :

The head of this species has not been observed, so that it cannot
be identified with certainty as P. infermedius, but the characters of
the pygidium approach more closely to that species than to any other.

OSTRACODA.

LEPERDITIA FABULITES (Con.).
Plate XIIIL., Figs. 11-12.

1843. Cytherina fabulites Conrad, Proe. Acad. Nat. Sci. Phil, vol.
I, p. 332.

1897, [Leperditia fabulites Ulrich, Pal. Minn., pt. IL,, p. 634, pl. 43,
figs. 10-14.

“Carapace of medium size, obliquely suhovaie, comparatively long,
widest posteriorly; ventral curves moderate, strongest just behind
the midlength; cardinal line straight, comparing with the length
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of the valve as two is to lhree, the two extremities almost equally
angular; height of cnds about as three is to four, both obliquely
truncate above, the anterior narrowly rounded in the middle; the
posterior outline more broadly and evenly curved, though having
the usual backward swing. Veniral edge of carapace obtuse, searcely
flattened, with a slight furrow on cach side near the edge of the right
valve, in which a row of minute puncte is generally distinguishable;
overlap extending all around the free edges, strongest ventrally; ex-
cept in rare instances nmeither valve has a flange or flattened border,
and when present, it is in all cases very narrow and undefined; dorsal
cdge somewhat thickened, especially upon the left side. Surface of
valves emooth or very faintly pitted, rather evenly convex, with the
greatest thickness somewhat bencath the centre; a low ridge-like
thickening along the pesterior half of the dorsal margin of the left
valve is to be poticed. ¥ye tubercle just distinguishable in most
cases, often not to be detected. On the inner surface, however, 1t is
always marked by a distinct pit. Muscle spot not distinguishable
externally, except when the specimens are weathered, but on the inner
side it is often well marked and surrounded by fine, reticulating,
radial lines, short dorsally, longest post-ventrally. On the inner
side of the veniral edge of the right valve there are two rows of small
papille, three to five each, the number sceming to increase with age.
The purpose of the papille, one series of which occurs in the anterior
third, the other in the posterior, evidently was to prevent undue over-
lapping of the valves by presenting an obslacle {o the entering ventral
edge of the left valve.>—Ulrich.

LEPERDITELLA ORNATA N. 5.
Plate XIIE, Figs. 13-15.

Carapace subelliptical; length of a large specimen, 3 mm. ; height,
2 mm.; thickness, 1.7 mm.; length of hinge line, 1.7 mm. Valves
cqually convex, greatest thickness below the middle. Free margin
of the right valve abruptly inflexed, with a row of minute tubercles
upon the angular, marginal ridge thus formed. TFree margin of the
left valve incurved and covering the inflexed margin of the opposite
valve, with an external, longitudinal groove near the ventral margin.

14
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Remarks.—This species differs from any of the described species of
the genus in its marginal row of tubercles upon the right valve. The
specimens studied range from 1 mm.-to 3 mm. in length, but scarcely
vary in their proportions. The right valve of the specics closely
resembles, in its form and ornamentation, the left valve of A parchiles
granilabiatus Ulr.,* but the left valve of this New Jersey species is
quite different from that of Ulrich’s species. Turthermore, the free
margin of the left valve of the species here described overlaps the
margin of the right valve, this being a character which would exclude
it from the genus Aparchifes.

EURYCHILINA OCULIFERA It. 8p.
I'late XIII., Fig. 10.

Carapace subelliptical; valves moderately convex, with a nearly
central, subeircular pit surrounded by a slightly-elevated rim, with
a slight prominence obliquely above and to the front of it. Mar-
ginal area convex, separated from the body of the valve by a sharply-
impressed groove, the free margin extended into a narrow frill. Sur-
face nearly smooth, the marginal border and frill marked by obscure,
radiating lines.

The dimensions of a rather large specimen are: length, 2.7 mm.;
height, 1.8 mm.; length of hinge-line, 2 mm.

Remarks—This species may be distinguished from most other mem-
bers of the genus by its sharply-defined, subcentral pit, which is not
connected with the dorsal margin by a suleus. In this character, how-
ever, it resembles . solida Reudemann, but may be distinguished from
that species by its greater obliquity and its smooth surface. The next
species resembles &, solida more closely than this one.

EURYCHILINA JERSEYENSIS n. Sp.
Plate XIII., Fig. 17.

Carapace subelliptical, moderately convex, with a subeentral, nearly
circular pit, surrounded by a slightly-clevated rim, not connected with
the dorsal margin by a sulecus. A slight prominence lies obliquely

* Pal. Mian., pt. 1L, p. G644, pl. 45, figs. 21-23.
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above and in front of the ceniral pit. A slight, moderately-sharp, ‘
obligue ridge cxtends from the dorsal margin, near the anterior ex-
tremity of the hinge-line, forward and downward to above the middle
of the anterior extremity of the Dbody of the shell. Tree margin
bordered throughout by a rather broad, concave frill. Surface very
finely punctate, the marginal frill marked by more or less obscure,
radiating lines.
The dimensions of an average specimen are: length, 2.3 mm.;
height, 1.5 mm.; length of hinge-line, 1.7 mm.
Remarks—This species closely resembles the last one in many of
its characteristics, but may always be distinguished from it by reason
of the absence of the convex marginal area within the marginal frill
and by its much wider frill.

DescripTION OF SPECIES FROM THE HupsoN RivER FORMATION, |

The slates and arenaceous bedg of the Hudson River formation are
almost barren of organic remains, and at only three localities have
fossils hecn found. At Sussex there is a thin stratum containing
many individuals of but very few species of brachiopods. The other
two localities, one near Branchville and the other in the railroad cut
at Jutland, have afforded only graptolites.

COELENTERATA.
HYDROZOA.

DIPLOGRAPTUS FOLIACRUS (Murch.).
Plate XVI,, Fig. 7.

1847, ° Grapfolithus pristis Hall, Pal. N. Y., vol. 1., p. 265, pl. 72,
figs. 1 a—s.

Description.—Polypary flat, straight, celluliferous on two sides, be-
coming gradually broader from the distal extremity for ome-half to
two-thirds of their length, and then again becoming a little narrower.
Thé'maximum width attained is from 2 mm. to 2.5 mm. About four-
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teen thecae usually occupy the space of 10 mm. ; their free exiremities

are angular; their inclination to the axis is about 45°.
Remarks—This is by far the most abundant graptolite at the

Branchville locality, being the only one which is at all common.

DIPLOGRAVTUS ANGUSTIFOLIUS (Hall).
Plate XVI., Figs. 8-9.

185%  Graptolithus angustifolius Hall, Pal. N, Y., vol. IIL, p. 515,

figs. 1-2.

This species resembles the last, but the polypary is narrower, the
theea are a little further apart, there heing about eleven in the space
of 10 mm., and their outer extremities are rounded.

LASIOGRAPTUS MUcroNaTis (Hall).
Plate NVI., Figs. 16-17.

1847, Graptolithus neucronatus Hall, Pal. X, Y, vol. L, p. 268, pl.
73, figs. 1 a—d.

This speeies resembles Diplograplus foliaceus, but the ouler ex-
tremities of the thece are produced in mucrenate appendages.

*
CLIMACOGRAPTUS PHYLLOPHORUS Gurley.
Plate XVI., IMigs. 14-15.

1896.  Climacograptus phyllophorus R. R. Gurley, Jour. Geol., vol.
IV, p. 77, pl. 4, figs. 4-6.

Description.— Volypary gradually widening from distal extremity,
attaining its full width in the length of six to eight theca; ventral
margins above this point parallel. Length, exclusive of proximally
prolonged virgula, 10 mm. to 30 mm. (usually about 20 mm.) ; maxi-
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mum width, 1.5 mm. fo 2 mm.; distal extremity narrow and abrupt,
with two short, lateral spines; and an extension of virgula for 2 mm.
to 6 mm. Proximal extremity abrupt, showing a prolongation of the
virgula, which terminates in a “disk,” varying in shape (apparently
with age) from narrowly lanccolate to broadly elliptic, 6 mm. fo 10
mm. long and 1 mm. to 3 mm. broad. Theecs thirty to thirty-six in 25
mm. ; short, pi:rpendicular, apertural margins concave, the excava-
tion nearly horizontal (slightly inclined distalward), occupying nearly
one-third of width of the polypary.”—Gurley.

flemarks—This species is very distinet from C. Dicorats and (.
typicalis, differing from the former in the absence of the three promi-
nent spines and the disk developed around them, and from the latier
by the constantly prolonged virgula. It is also much smaller than
either bicornis or typicalis.

DICRANOGRAPTUS mamosus (Hall),
Plate XVI,, I'igs. 10-11.

1847, Graptolithus ramosus Hall, Pal. N. Y, vol. T, p. 270, pl. 73,
figs. 3 a—h.

Description—Polypary flat, linear below, with thecwe on two sides,
dividing above into two divergent branches, which bear theemx on the
outer margins only. Theex obtusely rounded at their outer ex-
tremities, rather distant, slightly narrowed toward the base, about
twelve oecupying the space of 10 mm.

Remarks.—This species may be eagily recognized by its bifurcating
polypary, being different in this respeet from any of its associates in
the New Jersey fauna.
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COENOGRAPTUS Gracinls (Hatl).
Plate XVI., g, 19,

1859. Graptolithus gracilis Hall, Pal. N. Y., vol. IIL, p. 510,
figs. 1-7.

Description.—Polypary consisting of two principal stipes, which
diverge from a point of attachment, and in the adult forms a sig-
moidal eurve. The branches arise from the outer sides of the two
principal stipes; they are slender, gradually cnlarging and bear
thece only on one side, the thece being rather distant, their length
greater than the width of the branch upon which they are borne.

Remarks—This species is represented in the New Jerscy collec-
tions only by exceedingly imperfect specimens, which but partially
exhibit the details of strueture. The accompanying illustration is
copied from Hall’s,

CORYNOIDES CALICULARIS Nich.
Plate XVI., Iigs. 12-13.

1867. Corynoides calicularis Nich., Geol. Mag., vol. IV,, p. 105, pl.
7, figs. 9-11.

Description—“The stipe varies in length from one-third to half
an inch, and has an averagebreadth of one-twentieth of an inch; the
hage or proximal extremity is provided with two small, slightly-di-
verging spines or mucros, which are wanting in other less perfect
specimens, when the stipe {erminates below by tapering to a point.
There are no cellules, the lateral margins of the stipe being perfectly
plain; but the polpary expands at its distal extremity into a sort
of cup or calyx, the free edge of which is divided into four or five
equal or unequal tecth.” There are no certain traces of any central,
solid axis, hut the surface of the stipe is sometimes striated.”—
Nicholson.

Remarks—Certain specimens from the graptolite locality near
Branchville have been identified by Dr. Reudemann as Corynoides
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calicularis Nich. These New Jerscy specimens, however, are poorly
preserved, and in none of them is the ioothed, distal margin well
shown.” The figures of the epecies given on plate XVI. are all copied
from Nicholson, none of the New Jersey specimens heing well enough
preserved for illustration. '

'
RETECGRAPTUS GEINITZIANTS Iall.
Plate XVI,, Fig. 18.
18569, Reteograptus geinitzignus Hall, Pal. N, Y., vol. 1L, p. 518;
fig.

This imperfectly-understood grapiolite possesses a peculiar reticu-
late skeleton, consisting of three or more rows or series of subquad-
rangular or hexagonal reticulations, without central axis. No definite
thece have been observed. In the New Jersey colleciions it is repre-
gented by a single incomplete specimen from Jutland.

VERMES.
ANNELIDA.
CORNULITES sp. nndet.
HMate XVI., Fig. 1.

Scattered among the brachiopod ghells in the fossiliferous layer of
the Hudson River slaic at Sussex there are occasional specimens of
& small, tubicolor annelid, which is donbiless a member of the genus
Cornulites., 'The material iz altogether too imperfect, however, for
specific identifieation. :
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MOLLUSCOIDEA.
BRACHIOPODA.
PLECTAMBONITES SERICEGS (Sow.).

Plate XVI., Figs, 2.3,
Bee, also, p. 149, pl. IX.

In the flagstone quarry at Sussex a thin, arenaceous layer, charged’
with caleareous material, is filled with a few species of fossils, by
far the most abundant of which is P. sericeus. The specimens are
all much smaller that the Trenton representatives of the species and
many of them are proportionately broader.

PLECTORTIIS PLICATELLA (Hall).

Plate XVI., Fig, G.
See, also, po 102, pl, IXN.

A single incomplete impression of the pedicle valve of this species
has been recognized from Sussex.  Scarcely enough of it is pre-
served to exhibit its characters properly, but it is apparently less
nearly eircular than the "I'renton representatives of the species, being
proportionally broader, in this respect resembling more closely the
Cineinnatian representatives of the species,

DALMANELLA TESTUDINARLA (Dal).

Plate XVI., Figs. 4-5.
See, alss, p. 155, pl. X,

"The represeatatives of this specics which are present .in the Hudson
River formation at Sussex are usually smaller than those of the Tren-
ton limestone, but in other respecis. are not esseniially different.
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CHAPTER VIIL
FAUNAS OF SILURIAN AGI.

The geologic formations in New Jersey which are here referred
1o the Silurian are the Shawangunk-Green Pond conglomerate, the
Medina-Longwood sandstone, the Poxino lsland shale, the Bossard-
ville limestone, the Decker Ferry formation, the Rondout formation
and the Manlius limestone. Of all these the Shawangunk-Green Pond
conglomerate, the Medina-longwood sandstone, the Poxino Island and
the Bossardville formations have not been found to be fossilferous,
their etrata being absolutely destitute of organic remains so far as
investigations have ‘been carried. The Decker Ferry formation, on
the other hand, is highly fessilferous and contains & most interest-
ing fauna of Silurian age. The fauna is not entirely homogeneous
throughout, as several distinct life zones have been recognized, as
already described in an earlier portion of this report. The fauna,
however, has much in common throughout, and ail the speecies, in
whichever zone they may oceur, are here deseribed in one faunal
group.

The fauna of the Roendout formation is very different from the
Decker Ferry fauna, being constifuted almost exclusively of Ostra-
code crustaceans belonging to the genus Leperditia, while in the
Manliug limestone there is a recurrence of the brachiopods and other
forins of life which were present before the Rondout time, associated
with numerous ostracode crustaceans.

(217)
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DEescrirrions oF SpeciEs 1N THE Dicker FERRY Fauwa.
COELENTERATA.
ANTHOZOA.

DIPHYPHYLLUM INTEGUMENTUM Barrett.
Plate XVIIL., Fig. 11.

1878, Diphyphyllum integumentum Barrett, Ann. N. Y. Aead.
Sei., vol. 1., p. 123.

Description.—Corallum simple, subeylindrieal, gradually enlarging
in size, the external surface marked by vertical, rounded costz and by
more or less irregular transverse wrinkles. In transverse section the
outer wall is scen to be thick; the sepla are from forty-four to fifty-two
in number, about every fourth one of which reaches the centre; within
the ounler wall is a zone about equal to the thickness of the wall itself,
which is apparently free from dissepiments; within this zone, to the
centre of the corallite, constituting about two-thirds of the entire
diameter, dissepiments are always present in greater or less abundance.
In vertical section the open zone, which appears to be free from
dissepiments in cross-section, is seen to be occupied by large, nearly
horizontal dissepiments, the central arca being occupied by smaller
and more nearly vertieal dissepiments.

The usual diameter of the species is from 12 to 15 mm., the outer
wall being about 1 mm. in thickness. The longest individual ob-
served, an incomplete specimen, is 45 mm.

Remarks—This species has only been observed in the condition of
exceedingly irregular fragments, to which the matrix clings tightly,
and whose character can he recognized only in thin seclions.
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PRISMATOPHYLLUM INEQUALIS (Hall).
Plate XVII., Figs. 12-13.

1852. Columnaria inequalis Hall, Pal. N. Y., vol. 1L, p. 323, pl. ';{2,.
fige. 3 a-b, 4 a—c.

Description.—Corallum growing in irregularly subhemispleric
masses, composed of prismatic corallites, in contact on all sides, having
five to eight sides when mature, but often with only three or.four
curved sides when immature. Each corallite has a calyx of moderate
depth, and when full grown has thirty-six septa. Tn cross-section the
septa are scen to be arranged more or less irregularly in four sﬁbcq}iul
groups, and between the septa are curved dissepiments, which, near
the surface of the corallum, are restricted to a peripheral zone, sur-
rounding a central, circular portion of about one-third the diameter
of the corallite. Deeper in the corallum the dissepiments also occupy
the central portion of the cross-section, but are thinner and less
abundant than in the outer zone. In vertical section, when cut dircetly
thiough the middle of the corallite, the outer zone is seen to be filled
with short, curved, vesicular dissepiments; in the central portion
the dissepiments are much more elongate vertically. In a vertical
section, cut a little to one side of the centre, the cross-sections of "the
septa, seen in the central vertical area, bear lateral spinules, which
reach about one-half the distance across the interseptal loculze. These
Interal processes seem to be continuous horizontally across the inner
portion of the septa.

The masses of this coral frequently attain a diameler of 15 or 20
cm., and range in size from these dimensions to small colonies.. - The
largest corallites have a diameter of 10 mm., but this size is excep-
tional, and they range from this to the younger corallites only 1 or 2
mm. in diameter near the initial points.

Remarks—This species is evidently a member of the genus
Prismatophyllum as established by Simpson.* It is one of the com-
monest forms in the coralline bed of the Decker Ferry formation.

* Bull. N. Y. 8t. Mus., No. 39, vol. ¥I1I,, p. 218,
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FAVOSITES CORRUGATUS . Ep.
Plate XVII,, Figs. 1-2.

Description.—Corallum explanate, forming masses 15 to 20 em. in
width by 2 to 2.5 em. in thickness. Corallites polygonal, usually
hexagonal in cross-section, 1 to 1.5 mm. in diameter. Tabule nu-
muerous, situated at distances of Aabout one-half tube diameter apart.
The sides of the corallites are transversely corrugated, the corruga-
tions being strongest near the angles, so that in longitudinal section
the sides of the corallites are wavy lines. Walls of the corallites per-
forated by a single vertical row of mural pores.

Remarks.—This species may be easily recognized by the conspicuous
franeverse corrugations of the corallite walls, in which respect it
«iffers from any similar form.

FAVOSITES PYRIFORME (Hall).
Plate XVIL, Figs, 3-3.

1852, Astrocerinum pyriforme Hall, Pal. N, Y., vol. IL, p. 123, pl.

. 34 A, figs. 1 a—e.

Description.—Corallum pyriform or obeonical in the smaller colo-
nivs, the point of attachment small, becoming subhemispherical in
the larger colonics. The corallites are exceedingly irregular in size,
the larger ones from 1.5 mm. to 2 mm. in diameter, being surrounded
" by smaller ones, which vary in size down to mere points, their size
depending upon the proximity to their points of origin. The tabule
are closely arranged, from three io five oceupying a space equal to the
tube diameter. The septa are represented by twelve vertical rows of
spiniform processes, onc or iwo in each row being situated in each
intertabular space. The walls of the corallites are perforated by
rather large, circular, mural pores, arranged in one or two vertical
series.

Remarks—This species grows in colonies which vary in size up to
100 mm. or more, and which become more and more hemispherical
with age. Tt is the only species of the genus which has been recog-
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nized in the coralline layer at the summit of the Decker Ferry for-
mation. It may be easily distinguished from the last species by its
habit of growth and by the absence of the transverse corrugations of
the walls. The two species have not been seen together in the same
stratum, one being characteristic of the lowest and the other of next
to the highest bed in the Decker Ferry formation.

CLADOPORA RECTILINEATA Simpson.
Plate XVII., Figs. 1417,

1889.  Cladopora rectilineata Simpson, Trans. Am. Phil. Soe., n. ser.,
vol. XVL, p. 459, fig. 30,

Description.—Corallum consisting of nearly cylindrical, occasion-
ally branching stems from 2.5 t0 3 mm. in diameter. The corallites.
are arranged in nine vertical series in the eylindrical branches; they
are simple tubes radiating obliquely from the axis and gradually
enlarging towards the aperture, with neither septa nor tabulm. "The
apertures are wider than high, the lower side being margined by a
elightly-projecting lip. The apertures in adjacent vertical serios are
irregularly alternating in position.

Remarks~—In none of the New Jersey material is the form of the:
complete corallum of this species shown, all the specimens observed
being but broken branches, which are rarely observed to be more
than 25 mm. in length. There may be some variation in the number
of vertical series in which the corallites are arranged, but in all the
specimens in which their number could be definitely counted it was.
found to be nine. The species most closely resembles C. seriata Hall,
but in that species the apertures of the corallites are more closcly
crowded together laterally, and are more regularly alternating in
position, so that their arrangement is apparently in spiral lines rather
than in the straight, vertical lines of €. rectilineata.
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HALYSITES CATENULARIA (Linn.).
Plate XVIIL., Figs. 6-8.

1767 Tubipora catenularia Linn., Syst. Nat., 12th edit., p. 1270.

1851. Halysites catenularia B. & H., Monog. des. Polyp. Foss, p.
281.

1852. Catenipora escharoides Hall, Pal. N. Y., vol. 11, p. 127, pl.
35, figs. 1 e—.

1876. Halysites catenulata Rominger, Geol. Surv. Mich., vol. IIL,
pt- IT., p. 78, pl. 29, figs. 1, 2, 4.

1809. Halysites catenularia Lambe, Cont. Canadian Pal,, vol. iv,,
pt. I, p. 68, pl. 3, figs. 1-1 b, 2-2 b.

Deseription.—Corallum forming large masses, 10 to 40 cm. in
dizineter, made up of clongate, upright, subelliptical corallites, joined
togt,ther by their edges in chain-like series, g0 as to form vertical,

anastomosing laminze, inclosing interspaces of variable form and
gize. Belween each pair of corallites is a small, vertical tubule, which
is parallel with and of the same length as the corallites. In trans-
verse section the coratlites arc about 2 mm. wide and 2.5 mm. long,

‘subcircular or subelliptical in outline, with twelve septal spines. The

tubules are quadrangular in outline, with their longer diameter trans-

verse to the vertical lamina of corallites, and crossing the interspace

may usually be detected one or more scctions of the highly-convex

‘tabulie. In vertical section the corallites are crossed by numerous
‘more or less concave tabulm at varying distances apart. The tubules

are crossed by highly-convex tabule, which are placed much closer
together than those in the corallites.

Remarks.—The form of chain eoral which occurs in the comllme,
bed of the Decker Ferry formation is near the form considercd as
most typical of the species by Lambe, and is the form ‘which most

'nommmﬂ} occurs in the Niagaran faunas of America.
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ZAPHRENTIS sp. undef,
- Dlate XVIIL, Figs. 9-10,

Numerous specimens of horn coral, usually imperfectly preserved,
arc present in the fauna of the coralline bed at the summit of the
Decker Ferry formation. Several species are probably present, but
all are too imperfectly represented for satisfactory study. Other
specimens representing the same genus are more rarely prosent in the
lower strata of the formation.

HYDROZOA.
STROMATOPORA CONCENTRICA Goldf

Masses of a stromaioporeid hydrozoon are not uncommon in the
coralline layer at the summit of the Decker Ferry formation, which
may be provisionally referred to Stromatopora concenirica. In none
of the specimens examined in thin section were the characters suffi-
eicntly well preserved for aceurate identification. '

MOLLUSCOIDEA.
BRYOZOA.
MONOTRYPA CORRUGATA 1. §p.
Plate XVIIIL., Figs. 1-5.

Deseription.—Zoarium forming lenticular or hemispheric masses.
A large hemispheric specimen has a diameter of 40 mm., with a height
of 22 mm., the base being concavely cxcavated to a depth of ¥ mm.
Other specimens are frequently much flatter, sometimes with a height
of not more than 5 mm. 'I'he celluliferous surface of the zoarium is
usually so closely covered with matrix that the zeecial apertures are
not exhibited. In longitudinal fractures the zocccial walls separate
readily along their median lincs, and the walls themselves are scen
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to be transversely corrugated. In cross-section the zowcia are
polygonal in outline, about ten of average size occupying the space of
3.5 mm. Inicrspersed with the average-sized zocecia are smaller ones
which are younger, but no true mesopores are present. In longi-
tudinal section the walls of the zowmcia are wavy. Diaphrams are
absent from the lower portion of the tubes, but are present distally,
becoming more and more frequent toward the exterior, the outermost
ones being about onc tube diameter apart.

Remarks.—This species most closely resembles Cheteles (Ilycho-
nema) tabulatus H. & 8., since referred to the genus Monolrypa by
Nickles and Bassler, which is said to be derived “probably from the
Upper Helderberg group, Schoharie, N. Y.,” so that its geologic
horizon is somewhat uneertain. The transverse zowecial corrugations
of M. tabulatus are more conspicuous than in the New Jersey species,
and the-diaphrams are apparently entirely absent.

PTITODICTYA FRONDOSA I Ep.
I'late XIX., Figs. 1-4.

Description.—%oarium bifoliaie, frondescent in form, often more or
fess undulate; beginning with a narrowly-rounded or obtusely-pointed
base of attachment or articulation, from which point it broadens
rapidly, the distal end more or less bluntly rounded; the axial line
is curved gently near the base, becoming nearly straight beyond the
first third of its length. The mesotheca, along which specimens almost
unformily separate, is marked by concentric lines subparallel with the
margins. The zocecia are arranged in parallel, longitudinal rows. In
tangential section they are seen to be subelliptical in outline; the Tour
or five axial rows are slightly smaller than the others, but arc not
sharply differentiated from them, with their longer axes dirccted
parallel with the axis of the zoarium. On either side of these medial
rows the longer axes of the zowcial openings are slightly oblique,
diverging outward st an angle of about 15°, while the zocecial open-
ings themselves are arranged in diagonal rows, diverging at an angle
of about 55° from the axis. In vertical section the zoweia are slightly
curved and are crossed by numerous diaphragms, many of which are-
incomplete, situated at distances of from onc-half to one tube diameter
apart. '

Some of the larger zoaria attain a length of from 70 mm. to 80
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mm., with a width of 30 mm., but usually they are relatively some-
what narrower. About four zowcia occupy the space of 1 mm. longi-
tudinally and about four and one-half transversely.

Remarks.—This species resembles P. expanse Hall, but is curved
and does not have the perfectly parallel margins of that species; it
also lacks the axial rows of zoweia, which are conspicuously narrower
than those on the sides. In form the zoarium is almost identical with
Phenopura platyphylla Jas., but thin sections show the two forms to
be generically distinci. The species is apparently most closely allied
to that called Ptilodictya lanceclaln var. americana by Feerste, but it
does not have the sharply differgntiated medial rows of smaller zocecia
which scem o be indicated in the illustrations of that species, and
the basal portion of the zoarium is more curved. In none of the
New Jersey specimens has the cell-bearing surface been seen clear of
the matrix, so that it is not possible to state with certainty whether
or not monticules are present, but they seem fo be absent.

ESOIIAROPORA SILURLANA 1. S
Plate XVILIL, Figs. 6-7. Plate XIX, Figna 8-

Description—7oarium thin, bifoliate, complete outline unknown.
The mesotheeal surface, along which the specimens uniformly sepa-
rate, is uneven, with numerous, more or less irregular, curved, irans-
verse wrinkles. In tangential section the zowcia are more or less
irregularly hexagonal in outline, the openings being subelliptical.
The prostrate portions of the zowcia are elongate and are initially
arranged in longitudinal series, but when they become erect adjacent
series are crowded tegether, giving o the apertures an irregularly
decussate arrangement. In vertical section the zocwecia are thick walled
above and in their erect portions usually about four slightly-convex
diaphragms are present. The two hemisepta have heen elearly scen
in but one zocccium, though it is possible that they may usually b
present. .

Remarks—This genus has not before been recorded from strala
younger than the Ordovician. These specimens, however, agree essen-
tially in all generic characters with the Ordovician forms, but the
zoaria arc apparently larger and more irregular in form than ia
ugually the case in the older epecies.

i5
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BRACHIOPODA.

PHOLIDOPS ovaTa Hall
Plate XX., Figs. 27-29,

1859. Pholidops ovalus Hall, Pal. N. Y, vol. 111, p. 490, pl. 103 B,
figs. 7 a-b. ’

Description—Shell small, ovale io subelliptical in outline, slightly
narrower in front, apex excenfric posteriorly. Surface marked by
fing, sublamellose, concentric lines. Internally the anterior adducter
muscle impressions are sifuated at about the midlength of the shell;
cach, impression is elongate-subelliptical in outline, their anterior ex-
tremities not in contact and their long axes at mearly right angles
to cach other. The posterior adductor muscle impressions much
emaller, cireular in outline, and situated just beyond the posterior
exteemities of the anterior impressions.

'The dimensions of one of the largest specimens obeerved are:
length: 2.7 mm.; width, 2.25 mm.

STROFHEODONTA BIPARTITA (ITall).

Plate XX., Figs. 1-5.

’

sp. Hall, Pal. N, Y., vol. 1L, p. 326, pl. 74,

1852. Lepiena
figs. 3 a-b. )

1852. Lepiena bipartite Hall, Pal. N. Y., vol. 1L, p. 326, pl. 74,
figs. 4a-b, 5a.

1852, Strophodonta ferlilis Hall, Pal. N. Y., vol. IL, p. 327, pl. 74,

figs. 6 a~d.

1859.  Strophomena bipartita Hall, 12th Rep. N. Y. State Cab. Nat.
Hist., p. 82.

1878. Strophodonia nearpassi Barrett, Am. Jour. Sci,, 3d ser., vol.
XV, p. 372.

1892, Stropheodonta (Leplostrophia) tertilis H. & C., Pal. N. Y,
vol. VIII, pt. I, p. 288.
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189%.  Stropheodonia nearpassi Schuchert, Bull. T. . Geol. Surv,,

' No. 87, p. 425.

1897, Siropheodonia textilis Schuchert, Bull. TU. 8. Geol. Surv., No.
87, p. 427.

1897. Strophomena (7) bipartita Schuchert, Bull. U. S. Geol. Surv.,
No. 87, p. 429.

Description.—Shell with thin, nearly-flat brachial valve and slightly-
convex pedicle valve, longitudinally subsemi-elliptical in outline, the
hinge-line produced beyond the body of the shell info mucronate ex-
tensions, hinge-line crenulate. Surface of both valves marked by fine,
irregularly alternating, angular, raised striee, which are not continuous
over the umbo to the beak, and which curve outward on the sides of
the shell in passing to the margin, the curvature becoming stronger
-on approaching the hinge-line. The surface is also marked by muech
finer, crowded, concentric lines, which continue to the beak. Oblique
wrinkles along the cardinal margin are present in many specimens.
The interior of the valves, more especially the pedicle, is covered with
fine, closely-crowded papille, which gives to the surface of internal
casts a finely-pitted or punctate appearance, These internal papille
may frequently be detected through the thin shell substance as dark
spots, giving it a punctate appearance, but there are apparently no
perforations,  The muecular impressions of the pedicle valve are
rather large and divergent and are free from impressions of papillze.
In the interior of the brachial valve a low median ridge reaches more
than half way to the front of the shell.

"The dimensions of a medinm-sized specimen are: length, 28 mm,,
and breadth, 30 mm.

Remarks—This species is a variable form, and undoubtedly in-
cludes the three shells described by Hall under the names Leplena
£p., Leplena bipartife and Strophodonia textilis, all from
the Coralline limestone at Schoharie, New York. The name Stropho-
donta nearpassi was applied by Barrett to specimens from New Jersey
from the locality where most of our material was secured. If the
generie or subgeneric name Lepfostrdphia, given by Hall and Clarke
to the very flat forms of Stropheodontas, is to be retained, the present
specieg will be there included.
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The finer surface characters of the shell are rarely preserved upom
the specimens studied, but different individuals, or even different
portions of the same individual, under various conditions of exfolia-
tion, exhibit all the iypes of fine surface markings figured by Hall
for his three specics. These markings, as seen upon a well-preserved
shell surface, are most nearly correctly illustrated under his S. fexlilss.
Toward the beak the radiating markings are absent, and young shells
preserving only this portion of the shell present the aspects of species
of Pholidostrophia. The mucronate extensions of the hinge-line are
but rarcly preserved, but the direction of the fine, concentric mark-
ings near the hinge-line indicate their presence on most individuals.
Perhaps the most characteristic feature of the species is the strongly
papillose interior of the valves, which is best shown only on exfoliafed
specimens,

LEPTAENA RHOMBOIDALIS {Wilck.).
Plate XX., Fig. 10.

For compleie biography sce Schuchert, Bull. T. 8., Geol. Surv.,, No.
87, p. 240,

Description.—Shell concavo-convex, flattened posteriorly, genicu-
late towards the lateral and front margins, hinge-line straight, usually
equaling the greatest width of the shell. Tedicle valve convex, beak
small and inconspicuous. Brachial valve concave, following clesely
the curvature of the opposite one and leaving but a narrow visceral
cavity between the two valves. Surface of both valves marked by con-
spicuous, more or less irregular conceniric wrinkles upon the
flattened portion of (he shell, and by numerous fine, radiafing strie,
which continue to the shell margin.

The dimensions of a specimen from the coralline layer of the Decker
iferry formation are: length, 11 mm.; width, 16 mm.

Remarks—All the specimens of this cosmopolitan species which
oceur in the Decker Ferry formation are smaller than usual, with
proportionately coarser concentric wrinkles. The specimen whose:
dimensions have been given above is one of the largest that has been
ohserved.
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ORTHOTHETES INTEUsTRIATUS (Hall).
Plate XX, Figs. 8-0.

1852.  Orthis inlerstriate Hall, Pal. N. Y., vol. I, p. 326, pl. 4,
figs. 1a-b, 2 a-d.

189%.  Orthothetes interstriatus Schuchert, Bull, U. 8. Geol. Surv,,
No. 87, p. 297,

Description.—Shell small, subplanc-convex, wider than long, ‘the
hinge-line straight, about equal to the greatest width of the shell. The
lateral margins meet the cardinal Jine at nearly right angles and are
then regularly rounded to the front of the shell. Pedicle valve
obseurely subearinate, its greatest depth near the prominent, suberect
beak: cardinal area rather high, nearly flat. Brachial valve depressed
convex or nearly flat, with a broad, shallow, ill-defined mesial sinus.
Surface of both valves covered with rather coarse, angular, radiating
cosi®, which increase by implanation toward the margin, and by rather
course, coneentric lines of growth.

The dimensions of a pedicle valve are: length, 5.5 mm.; width,
T mm.; convexity, 1.5 mm. A brachianl valve measures: length, 4.5
mm.: width, 6 mm. -

Remarks—All of the speeimens of this species which have come
under observation are more or less exfoilated, so {hat the concentrie
markings are usually wholly obliterated. On a few specimens, how-
«ver, they may be detected. )

ORTHOTHETES DECKEREXNSIS n. sp.
Ilate XX, Iigs. -7

Deseription.—Shell subplano-convex, transversely subelliptical in
outline, the hinge-line shorter than the greatest width of the shell,
which is near the middle. Pedicle valve depressed, the umbonal
region usually irregularly concave; the concave area, having been a
facet of attachment {o some external object, retains the reverse of the
contour of the object to which the shell was attached. Between the
umbonal concavity and the margin this valve is marked by one or
more conspieuous, more or less irregular, concentric wrinkles, with
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less conspicuous infermnediate ones. The cardinal area is unsym-
metrical and variable because of the attachment of the shell, but it is
always rather low; ifs margin is sometimes sharply defined,.
hut is often very poorly defined. 'The brachial valve is more
or less regularly convex, the greatest convexity wusually being -
posterior to the middle; it is never so strongly marked by concentric
wrinkles as the opposite valve. DBoth valves are marked by fine,
more or less unequal, radiating ribs, of which three or four occupy
a space of one millimeter at the margin of the shell. The larger ribs
extend the entire lengih of the shell, while the smuller ones are infer-
calated at various distances from the beak.

The dimensions of a rather large pedicle valve are: length, 20.5
mm. ; width, 25.5 mm.; height of arca at centre, 3 mm.; maximum
depth of valve, 4.5 mm. A brachial valve having the same length and
breadth has a convexity of 9 mm. '

Remarks—'T'his species differs greatly from any other Silurian
species of the genus, having 2 much closer resemblance to younger
forma such as 0. chemungensis of the Devonian and some Carbonifer-
ous gpecies, It differs from any of these younger forms, however, inr
its much larger facet of attachment upon the umbo of the pedicle vaive.

-

CHONETES JERSEYENSIS Weller.
Plate XX., Iigs. 11=16,

1900, Choneles jerseyensis Weller, Ann. Rep. Geol. N. J. for 1899,
D 8.

Deseriplion.—Shell coneavo-convex or nearly plano-convex, length
about two-thirds the breadth, hinge-line usually a little shorter than
the greatest breadth, lateral and anterior margins regularly rounded.
Pedicle valve depressed-convex, the greatest convexity near the beak;
beak small, not prominent; cardinal arca low, with as many as seven
slightly-oblique marginal spines on cach side of the beak upon the
larger specimens.  Brachial valve slightly concave or nearly flat. Both
valves marked hy rather coavse, radiating ribs, which increase by im-
plantation and bifurcation, three or four of them occupying a space
of 2 mm. at the froni margin. On the younger shells the ribs are
usually finer and more angular and the lateral ones often liave a
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slight anterior curvature as they approach -the margin. As ihu
shells increase in size this peculiar curvatnre of the ribs becomes
more and more conspicuous, and can always be detected to a greater
or less degree in the adult individuals, and it is always more con-
spicuous in ihe brachial than in the pedicle valve. Just anierior
to the beak in both valves there is a small area where the radiafing
ribs arc obsolete. In addition to the radiating ribs, hoth valves are
marked by exceedingly fine, concentric lines.

The dimensions of a large individual arc: length, 14 mm.. and
width, 22 mm.

Remarks.—This species is exceedingly abundant in the lower beds
of the Decker Ferry formation, It may be always recognized, in the
larger specimens at least, by the peculiar curvature of the radiating
ribs. Among the smaller, and therefore younger, specimens, however,
ihis character is a variable one, the curvature of the ribs sceming to
start carlier in the life history of some individuals than in others.
On comparing young individuals of approximately the same size one

will frequently be seen to possess perfectly-straight ribs, while in the

olher the ribs will be slightly curved. In the large specimens, how-
ever, the curvature may always be deleeted. On comparing smaller
specimens with straight ribs and larger ones with curved ribs the dif-
ferenees scem to be sufficient to indicate distinet species, but as all
intermediate characters seem to exizt, they are all placad together in
the same species.

ORTH 12 FLABELLITES Toerste.
Plate XX., Fig. 20.

189Y. Orihis flabellites Schuchert, Bull. 1. 8. Geol, Surv., No. 87,

p- 286, (A full bibliography of this species will be found -

here.)

Description.—Brachial valve subelliptical in outline, depressed eon-
vex, hinge-line equal to or a little shorter than the greatest breadth
of the ghell; median portion flaltened or slightly coneave, forming
a broad, shallow, median sinus, whese centre is scarcely depressed
helow itg sides. Surfazce marked by {rom thirly {o thirty-six strong,
radiating ribs, between which, near the margin in internal easts, there
are intercalated some finer ribs.  Pedicle valve not recognized in the
New Jersey collections.
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"The dimensions of the best specimen observed are: length, 17 mm. ;
width, 22 mm.
femarks.~=The only specimens of this shell which have come under
observation are more or less imperfect casis of the interior, and only
brachial valves have been seen.  These cannot be certainly identified
. with @, flabellites Foersic, but ihey are closely allied to that species,
and it is probable that they should be included in it.

DALMANELLA TOSTELEGANTULA N, 3p.
Plate XX, Figs. 21-24.

Description.—Shell subcircular in outline, usually wider than tong,
the hinge-line shorter than the greatest breadth. Pedicle valve
strongly convex, subcarinate, the beak incurved over the cardinal area.
Brachial valve depressed convex with a shallow, rounded mesial sinus
which does not reach to the beak.  Surface of both valves marked with
fine radiating strie, from seven to nine of which occupy the space of
2 mm. at the shell margin.

The dimensions of an average specimen are: length, 10.5 mm.;
width, 12 mm, .

Remarks —This species is intermediale in ifs characters between
the Silurian D. elegantule and Helderbergian D. subearinats, and
in a previous report was identified with 1. eleganfula. It differs
from B, cleganiula, however, in being usually wider than long instead
of longer than wide, and in having a more convex brachial valve, with
a much more congpicuous mesial sinus. In these same characters it
approaches the Helderbergian species ). subcarinaia, but it does not
attain so large a size, and the sinus in ithe brachial valve does not
extend to the beak, ne in that species.

RUIPIDOMELLA PREOBLATA . sp.
Plate, XX, Figs. 25-20,
Dreseriplion —Shell lenticular in form, subcircular to subelliptical

in oulline, usually a little wider than long. the hinge-line a little over
one-haif -the greatest width of the shell.  Pedicle valve with a large,

NEW JERSEY GEOLOGICAL SURVEY




L]

SILURIAN FAUNAS.

flabellate, musgular impression, divided along its median line by s
‘prominent median ridge, which reaches more than half way to the
front. of the shell. Surface marked by fine, radiating sirize, of which
about five occupy the space of two millemeters at the shell margin.

‘Fhe dimensions of an average specimen are: lengih, 11.5 mm.;
width, 13 mm.

2emarks~—This little shell is in all respecis a diminutive form of
itic Helderbegian R. oblaia H. 1In size it is similar to the Niagaran
1. hybrida Sow., but differs from that species in usually being wider
than long, instead of longer than wide. It also has a much larger
muscular impression in the pedicle valve than K. hybrida, in this re-
apect resembling R. oblata. The promineni median ridge in the
podiele valve is also a characler of £. oblata. 'The shell is in some
Tuspeets intermediate between these two species, but approaches closest
10 the Helderbergian R. oblata.

PENTAMEHUS CIRCULARIS 11, BD.
I'late XX, Figs. 17-19.

Description.—Pedicle valve subcircular in outline, gibbous, the beak
blunt, slightly incurved, cardinal arca absent, delthyrium broadly tri-
angular. Surface smooth, without mesial sinus, marked only by in-
congpicuous lines of growih. Internally the valve has o strong median
septum.  The brachial valve is known only from fraginents; it re-
acmbles the pedicle valve, but is less convex and lacks the prominent
beak.

"The dimensions of the best-preserved specimen, a pedicle valve, are:
length, 16 mm.; width, 16.5 mm. ; convexity, 7.5 mm.

{emarks.—The material representing this species is not as perfectly
preserved as might be desired, but it scems fo constilute an unde-
gcribed species. It most closely resecmbles P, owvalis, as identified by
Foerste,* from 'I'ennessee and Alabama, but is unlike the original P,
ocalis of Hall, which is, perhaps, only a diminutive I'. oblongus.

* Proe. Bost. Soe. Nat. Tist,, vol. XXIV,, p. 324, pl, &, figs. 1718, and Geol.
Surev. Oltio, vol. VII., pl. 30, figs. 17-18.
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RILYNCIHONELLA DECKERENSIS 1. &].
P'late XXI., Figs. 1-.

Description.—Shell subtriangular, wider than long, the postero-
Tateral margins sloping from the beak, where they form an angle of
from 95° to 115°, in nearly straight lines to a point a little posterior
to the middin of the shell; the lateral and front margins regularly
rounded. The pedicle valve is usually « little less convex than the op-
posite one; its beak is prominent, arched, but not strongly incurved ;
the ginus is rather abrupl, not reaching quite {o,the beak. The suface
of the brachial valve eurves gently to the marging, except loward the
front, where the mesial fold is rather abruptly elevated. The surface
of ecach valve is marked by from twenty fo twenty-four simple, an-
gular plicationg, of which {wo or three, somewhat coarser than the
remainder, are depressed in the median sinus, with a corresponding
number clevated in the fold of the brachial valve.

The dimensions of a rather large specimen are: length, 15 mm.;
width, 19.5 mn.; thickness, 10 mm.

Remarks—This shell is a rather common one in the lower heds of
the Decker Ferry formation. It resembles Rhynchotrema formosum
Hall, from the higher portion of the Helderberginn series, but may be
distinguished from that species by its coarser plications, its greaier
proportional width and by its less-strongly convex valves, which gives
to members of this species a less thickness of the shell. The generic
characters of the species have not been definitely determined, so that
it is for the present referred to the genus Rhynchonella.

RHYNCIONELLA AGGLOMERATA N, gpn
Plate XXI., Figs. 5-11.

Description.—Shell subtriangular, usually a little wider than long,
the valves subequally convex, the postero-lateral margins tapering to
the beak, where they form an angle of about 90°; the lateral and
anterior margins rounded. Pedicle valve most prominent near the
umbo, the beak sharply poinied, arched over that of the opposite valve;
mesial sinus rather shallow, rounded in the bottom, not extending
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back of the centre of the valve. Brachial valve most prominent at
and in front of the middle; mesial fold not conspicuous, except near’
the front margin. Tach valve marked by from cighteen to twenty-two
simple, angular plications, three of which arc usually included in.
the sinus of the pedicle valve. The finer markings of the shell, if*
they were present, have been obliterated by cxfoliation.

The dimensions of an average adult specimen are: length, 9 mm.;
width, 9.5 mm., and thicknecss, 5.5 mm.

Remarks.—This little shell is one of the most abundant species in
the Decker Ferry formation, being present in each of the faunal zones.
It is especially abundant in the lower beds. The species resembles
£, transversa of the Helderbergian fauna, and may b ancestral to it,
but the mesial fold of the brachial valve is never so much elevaled
in front as in the adult individuals of that species. The species also
resembles Camarotwchia neglecta Yall, as illustrated in volume IT.
of the New York Paleontology, from the Clinton and Niagaran faunas,
but it does not at all resemble the shell from the Niagaran fauna .\L
Waldron, Indiana, to which that name is applied.

WILSONIA GLOBOSA M. sp.
Plate XXI., Figs. 12-22, . -

Description.—Shell subglobose, a little longer than wide. Iedicle -
valve less convex than the brachial, its beak subereet or slightly arched,
acutely pointed, umbo smooth and convex, mesial sinus shallow, be-
ginning near the middle of the valve and produced as a lingual ex-
tension in front, at nearly a right angle to the plane of the valve. |
Brachial valve strongly convex or gibbous, smooth posteriorly, anterior |
margin deeply sinuate, mesial fold slightly elevated, originating near
the middle of the valve. The surface of each valve is marked by
sixteen or eighteen simple, low, rounded plications, sometimes slightly
grooved anteriorly and becoming nearly or quite obsolete posteriorly,
leaving that portion of both valves smooth. Trom two to five plica-
tions are included within the sinus, the more common number being
four, with a corresponding number in the fold of the opposite valve.
The dimensions of a rather large globose individual are: length,
12 mm.; width, 11 mm.; thickness, 10 mm. Those of another less
globose specimen are: length, 11.25 mm.; width, 10.5; thickness,

7.5 mm.
<
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Remarks—In some of its characters this species resembles the
Helderbergian forms Uncinulus mutabilis H. and U. nucleolaia H.
1t differs from both of them, however, in its smaller size, and in the
wbsolescence of its plicalions on the posterior portions of the shell.
Iniernally there are conspicuous differenees which are of even generie
value. In Wilsonia globosa the cardinal process is absent, the hinge-
plate is divided and is supported by a strong median septum. These
«haracters, when associated with its external form, place it in the
genus Wilsonda, while the'two Helderbergian species mentioned possess
well-developed cardinal processes and the other characters which dis-
tinguish,the genus Uneinulus.

ATRYPA RETICULARIS (Linn.).
Flate XXI,, Figs. 35-37.

1895, Atrype recticularis Schuchert, Bull, U. 8. Geol. Surv., No. 87,
- 154. A complete bibliography of this species may be
found in this place.

Deseription.—Shell subcircular or subelliptical in outline and sub-
liemispherical in general form, hinge-line shorier than the greatest
breadih.  Pedicle valve nearly flat, slightly convex on the umbo but
coneave toward the mnarging, beak small. Brachial valve strongly
«onvex or gibbous, the greatest elevation near the centre, from which
point it curves down regularly to the margins on all sides, the beak
strongly incurved under the beak of the opposite valve. Surface of
both valves marked by coarse, rounded plications about 1 mm. apart
at the margin of the shell, which increase by intercalation and by
division ; also marked by strong, concentric, lamellose extensions of the
shell, which are usually obliterated by exfoliation, their position being
‘tndiealed by coneentrie ridges.

'The dimensions of an average specimen are: lengih, 22 mm.;
wickth, 22 mm.; convexity of brachial valve, 10 mm.

Itemarks—This cosmopolitan species is often exceedingly abundant
in the lower beds of the Decker Ferry formation, some strata being
made up almost exclusively of the crushed and broken shells. The
particular variety of the species present is a rather coarsely-marked
form,swith exceptionally flat pedicle valve and correspondingly gibbous

L]
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" brachial valve. Most of the Helderbergian representatives of the
species are the more finely-marked forms, but in the Silurian faunas
both coarsely and fincly-marked varieties occur.

ATRYPA? LAMELLATA Hall
Plate XXI., Figs. 23-20.

1852. Atrypa lamellate Hall, Pal. N. Y., vol. IL, p. 329, pl. 74,
fig. 11. :

1897. Rhynchonella? lamellate Schuchert, Bull. U. 8. Geol. Surv.,
No. 87, p. 359.

Description—Shell small, subrhomboidal in outline, the valves suh-
equally convex. Pedicle valve with an acutely-pointed, incurved beak ;.
the sharply-defined mesial sinus deep in front and flattened in the
bottom, not continucus to the beak. Brachial valve with an elevated
fold in front, the lateral slopes regularly conves. Surface of each
valve marked by from ten to fourteen simple, rounded or suba'ngulu.r_
radiating plications, one, two or three, but usually two, of which are
within the mesial sinus of the pedicle valve, with a corresponding
number on the fold of the opposite valve. The radiating plications
are crossed by strong, imbricating, eoncentric lamell®, which give
ta the whole surface of the shell a rugose appearance. .

The dimensions of a large specimen are: length, 7 mm.; wigth,
7.25 mm.; thickness, 5 mm. Another specimen mecasures: lenglh,
5.66 mm. ; width, ¥ mm.; thickness, 4 mm. ' -

Remarks—Most specimens of this species are smaller than thasce
whose dimensions have been given. The shell has a strong resem-
blance to those members of the genus Aérypa which are allied to 4.
margtnalis Dal.—in fact, this species resembles in many respeets a
diminutive A. marginalis. In order to determine whether or not a
brachidium of the type of that in the genus Alrypa is present in
this species, numerous specimens have been ground down, but in no
case have the spires been obscrved, but a pair of long, slender crura
have been detected. The generic reference of the species, therefore,
remains in doubt, and it is quite possible that it should be placed 'with:
the Rhynchonelloids, as has been done by Schuchert. :
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SPIRIFER VANUXEMI Hall, var. MINOR n. var.
Plate XXI., Figs, 41-42

1859,  Spirifer vanuzemt Hall, Pal. N. Y., vol. I1I,, p. 198, plL. 8,
' figs. 17-23.

Description.—Shell small, subelliptical in outline, the hinge-line a

- little shorter than the greatest width of the shell. Umhbo of pedicle
valve prominent, beak incurved over the moderately high, concave, ill-
defined cardinal area; mesial sinus rather broad, rounded in the bot-
tom, the lateral slopes marked by three broadly-rounded plications on
cither side. Brachial valve depressed-convex, with a rounded median

fold, which is but slightly elevated above the plications-on either side.
Surface of both valves marked by concentric lines of growth.

The dimensions of the largest specimen of the pedicle valve are:
vwidth, ¥ mm. ; length, 5.5 mm., and convexity, 3 mm.

Bemurks—This little shell is not abundant in the Decker Ferry
fauna, Tt seems to agree closcly with Spirifer vanuzem: Hall, of the
* Manlius limestone fauna, except in being smaller and in having the
“eoncentric markings less conspicuous.

CYRTINA MAGNAPLICATA 1. Sp.
TPlate XXL., Figs. 46—49.

Deseription—DPedicle valve subpyramidal with a strong median
septum, the beak more or less incurved over the elevated, condave,
cardinal area, which is not sharply defined on the margin. Mesgial
.sinus sharply defined, subangular in the bottom ; lateral slopes marked
by four strong, angular plications on cach side of the sinus, with some-
. times an additional fainter one near the cardinal margin, only the first
.two of which reach the point of the beak. Brachial valve depressed-
. eonvex, subelliptical in outline, with a mesial fold and three or four
_subangular plications on either side, all rising to about the same ele- '
, yation. 7 -
The dimensions of the best preserved pedicle valve are: width along
the hinge-line, 16 mm.; length from beak to front margin, 14 mm.
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The best-preserved brachial valve is somewhat smaller: breadth, 14
mm., and length, 8 mm.

Remarks.—Although the punctate shell structure has not been de-
iecied in any of the specimens of this species which have come under
observation, it has all the outward characters as well as the strong
median septum in the pedicle valve, of the genus Cyriing, and there
seems to be no doubt as to its correct generie reference here. This
species differs from the only other American Silurian species of the
genus, C. pyramidata H., in its larger size and in its concave and less
sharply-defined cardinal area. Trom any of the Devonian members
of the genus it may be distinguished by its coarser plications and by
its less sharply-defined cardinal area.

RETICULARIA BIGOSTATA ( Vanuxem).
Plate XXI,, Figs, 44-45.

1842,  Orthis bicostatus Van., Geol. K. Y., Rep. 3d Disi., pp. 91, 94.
1852,  Spirifer bicestalus Hall, Pal. X. Y, vol. II., p. 263, pl. 534,

fig. 4.

1893. Spirifer bicostatus H. & C., Pal. N. Y, vol. VIIL, pt. IT,, pl.
36, fig. 7.

189%. Reticularie bicostata Schucheri, Bull. U. 8. Geol. Surv., No.
8%, p. 341.

Deseription.—Shell transversely subelliptical, the hinge-line less
than the greatest breadth. Tedicle valve strongly convex, beak promi-
nent and incurved, cardinal area arched, not sharply defined, mesial
sinus shallow, without plications. On each lateral slope of the valve
are three or sometimes four, low, rounded, inconspicuous plications,
which do not reach {o the beak; the largest one of these hounds the
mesial sinus, while the others successively grow smaller. Brachial
valve less convex than the opposite one, with a low, rather sharply-
defined mesial fold, and with indistinet plications on the sides of the
valve corresponding with those of the pedicle valve. The surface of
both valves marked by moderately fine, concentrie, lamellose lines,

The dimensions of a large pedicle valve are: length, 13 mm.;
width, 16 mm. ; convexity, 6 mm.
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Remarks—The pedicle valve of this abundant species of the lower
Tecker Ferry beds is most commonly preserved, brachial valves being
comparatively uncommon. The species may usually be recognized by
its inconspicuous plications, though in some individuals, particularly
the younger ones, they are wholly obsolete. Most of the specimens are
exfoliated so that the fine, concentric markings of the surface are
usually obliterated, but they may be detected upon occasional speci-
mens.

RHYNCHOSPIRA FomdoOsAa Hall
Ilate XXI., Figs. 30-34.

1859.  T'rematospyira formose Hall, Pal. X. Y., vol. 1T, p. 215, pl. 36,
figs. 2 a-t.

1859. Rhynchospire formose Hall, Pal. N, Y., vol. IT., p. 485, pl.
95 A, figs. 7-11.

1893. Rhynchospira formosa H. & C., Pal. N. Y., vol. VIIL, pt. Ii.,
p. 109, pl. 50, figs. R1-25.

Description.—Shell ovoid in outline, usually a little longer than
wide, valves subequally convex, rostrate posteriorly, rounded in
front, usually with a slight emargination in the middle. Pedicle
valve with a prominent, incurved beak and with a narrow, flatlened
or depressed area along the mesial line. Brachial valve usually most
prominent posteriorly, the beak incurved under that of the opposite
valve, the mesial line usually flattened in a manner similar to the
pedicle valve but less conspicuously. Surface of each valve marked
by sixteen or cighteen rounded or subangular radiating plications,
those on the lateral slopes being simple and continuing to the beak,
while those in the mesial depressions are usually a little finer and often
do not conlinue to the beak.

The dimensions of a somewhat crushed specimen are: length, 10
mm.; width, 9.5 mm.; ihickness, 5 mm. A more gibbous specimen
with a similar length and width has a thickness of ¥ mm.

Remarks.—The specimens of this little shell from the coralline layer
of the Decker Ferry formation do not differ essentially from those in
the Helderbergian faunas, except that the shell is more uniformly
gtrongly plicated, not showmg so great a variation in this respect as
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the Helderbergian specimens, the more coarsely plicated individuals
from the higher beds being similar to the Decker Ferry specimens.
These specimens seem also not to grow as large as those in the Hel-
derbergian fauna.

WHITFIELDELLA NUCLEOLATA (Hall),
Plate XXI., Figs. 358-40.

1852.  Airypae nucleolata Hall, Pal. N. Y, vol. 11, p. 328, pl. 74, figs.
10 a—m.

189%. Whitfieldella (?) nucleolata bchuchert Bull. 7. 8. Geol.
Surv,, No. 87, p. 461.

Description.—Shell subglobose, small, subovate in outline, a little
longer than wide, rostrate posteriorly, slightly flaitened or emarginate
in front. Pedicle valve with a prominent, incurved beak, slightly
flattened or sinuate along the median line. Brachial valve slightly
less econvex than the pedicle, most prominent posterior to the middle,
usually flattened or slightly sinuate along the median line towards the
margin. Surface of both valves smooth or marked only by incon-
gpicuous, concentric lines of growth.

The dimensions of an average specimen are: lengih, ¥ mm. ; width,
6.5 mm.; thickness, 5 mm.

MOLLUSCA.
PELECYPODA.
EDMONDIA ? DECKERENSIS n. sp.
Ilate XXII, Figs. G-7.

Description.—Shell subovate in outline, height about three-fourths
the length ; the beak rather small, sitnated about onc-fifth the length
of the shell from the antcrior end; hinge-line arcuate. Anterior mar-
gin rather sharply rounded, the ventral and posterior margins broadly
rounded ; the curve from the centre of the ventral margin to the pos-
terior extremity of the hinge-line being nearly a semi-circle. The

16
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valves are rather strongly convex, the greatest depth being near the
centre,

"The dimensions of the type specimen, a right valve, are: length, 24
mun.; height, 18 mm. ; convexity, 5 mm.

Remarks—The liinge characters of this shell arc not preserved, so
ihat its generic reference is somewhat uncertain. The surface char-
acters are also obliterated, but the shell is believed to be nearly smooth
or to be marked only by lines of growth.

NUQULAY sp. undet.
Plate XXII., Fig. b.

Dcscription.'—Shcll small, subovate in outline, obliquely truncated
posteriorly, regularly convex. The beak is prominent, sitnated a little
in front of the middle of tha shell. Surface marked by fine, concentric
lines of growth.

The dimensions of the most perfect valve are: length, 14.5 mm.;
height, 10 mm., and convexity, 3.5 mm.

Remarks—The hinge characters of this specics have not been ob-
served, but the shell itself has the general form and appearance of
many Nuculoid shells, so that it is referred provisionally to the genus
Nucula.

PTERINEA EMACERATA (Con.).
Plate XXII., Fig. 4.

1842. Awvicula emaccrafe Conrad, Jour. Acad. Nat. Sci. Phil., vol.
VIIL, p. 241, pl. 12, fig. 15.

18592,  Awvicula emacerata Hall, Pal. N. Y., vol. IL, p. 83, pl. 27, fig.
1 a-b, p. 282, pl. 59, fig. 1 ¢—c.

Description.—Shell oblique and, apart from the posterior wing, sub-
ovate in outline. Left valve convex, with straight hinge-line. The
posterior wing extended a little further than the posterior margin
and separated from the body of the shell by a concave sinus; termi-
nating in an acute point, below which the margin of the shell is
sinuate. Beak nearly terminal, slightly elevated ahove the hinge-
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line. Whole surface of the valve covered with narrow, angular, raised
striz, with interspaces two or three limes the width of the ridges,
and by similar concentric sirie. Right valve not seen.

The dimensions of a nearly-perfect left valve are: length, 10.5 mm.,
-and height, 9.5 mm.

Remarks—This little shell is rare in the Decker Ferry fauna, but
it scems to agree in all essential characters with P. emacerata Con.
of the Niagaran fauna. The typical representatives of the species
ocenr in the Rochester shale of Western New York and are larger
than the New Jersey shell. Because of their mode of preservation,
they are also usually erushed so as to appear less convex. In form,
proportions and markings, however, the shells from the two localities
are cegentially identical.

PTERINEA ¥ sp. undet,

Descriplion—A single imperfect specimen of an oblique, winged
shell, marked by alternately larger and smaller, radiating ribs, is,
perhaps, a member of the genus Plerinea. So far as can be judged,
its dimensions are: length, about 20 mm., and height, about 18 mm.

PTERONITES ? sUBPLANA {Hall).
Plate XXTT1., Fig. 1.

185%.  Awicula subplana Hall, Pal. N. Y, vol. II, p. 283, pl. 59,
fig. 3 a—c.

Description. — Teft valve depressed-convex, winged posteriorly,
subovate in outline, apart from the posterior extension of the hinge-
line; beak nearly terminal, hinge-line equaling the greatest length of
the shell.  From the anterior extremity of the hinge-line the margin
«curves regularly to the posiero-ventral angle, the curvature becoming
more gentle posteriorly; it then curves rather abruptly into the
pogterior margin, which is sinuatc and meeis the posterior extremity
of the hinge-line at an acutc angle. The entire surface of the shell
is marked by rather fine, somewhat irregular, concentric lines of
growth, .with no indieations of radiate markings.
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The dimensions of ithe largest and best specimen observedl arer
length, 45 mm., and height, 28 mm.

Remarks.—HalVl's original figures of Avicula subplana allow a great
deal of variation in the outline of the species. The several Decker
Ferry specimens referred here also exhibit considerable variation, but.
none of them correspond exactly with either of Hall’s figures, the
posterior margin being more sinuate, with the posterior exiremity of
the hinge-line more acute. The species is here referred to the genus
Pteroniles, as it seems to be more nearly in accord with members of
that genus than wiih any other Paleozoic genus, although in no speci-
mens have the hinge characters been preserved, nor has the right valve
been seen. Heretofore the members of this genus have not been re-
corded earlier than the Chemung fauna of the Devonian, and all of the
described species are from the Chemung and the lower Carboniferous.
faunas.

PTYCHOPTERIA ? SUBQUADRATA N. 3.
I"late XXI11., IMig, 2.

Descriptivn—Right valve unknown. ILeft valve subquadrangular
in outline, depressed-convex, with anterior and posterior wings; hinge-
line a little shorter than the total length of the shell, the beak pro-
jecting slightly beyond ihe hinge-line and situated about one-third
the length of the shell from the anterior margin. The anterior
margin forms nearly a right angle with the hinge-line; below it rounds
regularly into the arcuate veniral margin; posteriorly the ventral
margin joins ihe posterior margin with a rather abrupt turn; the
posterior margin is gently convex and joins the hinge-line in an obtuse
angle. The surface of the shell is marked by fine, concentric lines
of growth. _

The dimensions of the type specimen are: length, 30 mm.; length:
of hinge-line, 25 mm.; height at beak, 23 mm.

Remarks.—The hinge characters of this shell are unkrown, but in
general form and markings the specimens resemble members of the
genus Piychopteria more closely than any other Paleozoic genus, and
it is therefore placed here provisionally, although that genus has not
hitherto been recognized earlier than the Chemung fauna of the De-
vonian. This species differs from any of the other members of the
genus in its less obliquity and in its more nearly vertical amterior
margin. :
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ACTINOPTERTA HETICULATA n. i
Plate XXI1I,, Fig, 3.

Description—Left valve large, subrhomboidal in outline; the body
subovate, with an obliquity of 27° between the hmge—hne and the
umbonal ridge; beak but slightly elcvated above the hinge-line. An-
terior margin nearly straight or slighily sinuate, forming a ronnded
angle of about 80° with the hinge-line; basal margin regularly curved;
posteriorly it rounds more abruptly into the nearly straight or slightly
sinuate posterior margin, which is nearly parllel with the anterior
margin.  Posterior wing large, slightly «convex, limited below by a
moderately distinet, rounded sinus; the posterior cardinal extremity
obtuse. The body of the shell is marked by conspicuous, concentric
lines of growth and by more or less discontinuous, radiating coste.
Near the margin of the shell the concentric lincs arc more crowded
and the radiating costz are less conspicuous, but on ihe upper: portion
of the shell the two sets of markings give to the surface a nodose
appearance. The posterior wing is marked like the body of the shell,
but the radiating markings are much less conspicuous. Right valve
unknown.

The dimensions of the type specimen are: height, 35 mm.; oblique
length from heak to postero-basal extremity, 46 mm. ; length of hinge-
line, 29 mm.

Remarks—Nothing but the general outline and surface markings
of this shell are preserved, but in these characters it seems to resemble
more. closely the species of Actinopferia than any other generic group,
and 1t is consequently placed in this genus, although no members of it
have before been recognized earlier than the middle Devonian faunas.
Additional material, more perfectly preserved, may serve to change
itz generic reference.

MYTILARCA OBLIQUA M. 8.
Mate XXII., Iz &
Description.—This species has been observed only in ihe form of

somewhat indefinite easts, in which the hinge characters are not pre-
served. 'T'he general form of ihe shell resembles 3. aretirostra H. and
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M. mytiliformis Yocrste, and it is thercfore considered as cogencrie
with them. 'The prominent heak is terminal, and {rom it an angular
umbonal ridge, becoming rounded posicriorly, extends obliquely to
the postero-ventral angle of ihe shell.  From the umbonal ridge to the
dorsal and posterior margins the surface of the shell is convex; antero-
ventrally the slope is abrupt and nearly vertical to the margin,

The dimensions of the type specimen are: extreme length from the
beak lo the postero-ventral angle, 34 mm.; greatest width at right
angles fo the above line, 20 mun.; greatest convexity, 10 mm.

vemarks.—This species resembles M. mytiliformis Foerste more
closely than any other member of the genus, but the shell is more
oblique, with a more obtuse beak and with a much more abrupt slope
from the wmbonal ridge to the antero-veniral margin.

., Gox1oritora sp. undef.

Desoription.—All the specimens of this species which have been
observed arc imperfect, so that its characters cannot be determined
with certainty. Tt is a sharply-carinate, oblique shell, with an in-
curved beak. Dorsally from the carina the shell surface is convex
and ventrally it is concave. In no specimen is the outline of the
shell complete, but the depth of cach valve is apparently greater than
the height of the shell. The length of the hest-preserved valve, al-
though imperfect, is 16 mm., with a height of 5 mm. and a depth of
7 mm. These dimensions, however, probably do not correctly repre-
sent the dimensions of a perfect shell.

GASTROPODA.
STRAPAROLLUS sp. undet,
Plate XXIL, Fig. 14,

A single imperfect specimen has been observed in the lower heds
of the Decker Ferry formation, which is referred to the genus Sira-
parollus. Tt has a diameter of 25 mm., with four or five volutions,
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which are plane above, with a broad umbilicus below, in which all
of the volutions are probably visible. In cross—scction the volutions
are subecircular.

LOXONEMA ? sp. undet,
Plate XXII., Figs. 9-11.

Omne or more species of coiled shells, with elevaied spires, are present
in the lower beds of the Decker Ferry formation.  These are all in-
perfect casts, and preserve no characters by which they may be referred
to their proper genera. They may be placed provisionally in Loxo-
nema.

TLATYCERAS gp. undet.
Plate NXTIL., Figs. 12-13.

Description.—Several specimens of what appears fo be a small
species of Platyceras or Plalyestoma have heen observed in the lower
beds of the Decker Fery formation. As nearly as can be determined

. they have about two contiguous velutions, the inner one being very

small and the outer one expanding rapidly lo the aperture, which is
relatively large. In cross-section the volulions are suboval or sub-
chiptical in outline. ‘The upper surface of the volutions lies in
plane.

The dimeneions of the most perfect specimen are: diameter, 11
mm. ; height of aperture, 8.5 mm.

Remarks—All the specimens of this litlle shell which have been
obgerved are imperfectly preserved. One which resembles the re-
mainder in other respects has a sharply carinate periphery, and conse-
quently the eross-section of the volutions is subiriangular. Tt is not
possible to determine from the specimen whether this variation is
normal or whether it is produced hy a dizlortion of the shell.
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ARTHROPODA.
TRILOBITA.

PROETUS PACHYDERMATUS Barrett.
PI'late XXI1I., Kigs, 16--21,

1878.  Proetus puchydermalus Barreit, Am. Jour. Sci., 3d ser, vol.
XV., p. 371.

Description.~—Head semi-circular in outline, with a broad, flattened
marginal border, the genal angles produced into sharp spines. Gla-
bella subtriangular, with a pair of small,disconnected, ovoid basal lobes
obtusely pointed in front, bordered by a sharply-defined dorsal furrow;
the first and second pairs of Iateral furrows are rather faint, slightly
curved and directed obliquely backward from the margin of the gla-
bella; the third pair more promineni, curved, directed backward and
connecting with the occipital furrow by a less sharply-defined depres-
sion.  Cheeks convex to the marginal border, the eyes opposite the third
pair of lateral glabellar furrows. Facial sutures making a sigmoidal
curve from the anterior margin of the hiead to the front of the eye-lobe,
and after passing around the cve, bending outward and cutting the
posterior margin near the base of the genal spines.  Oceipital segment
broadened in the middle with a small median tabercle. Thorax un-
known. Pygidinm semi-elliptical in outline, broader than 1ong, with
a hroad, flattened marginal border; the axis much elevated, occupying
about one-third the entire width in front, tapering gradually to the
obiusely-rounded extremity which Hes just within the flattened border,
divided into thirteen or fourteen segmnents; the plurm strongly convex
to the flatiened horder, divided into eight or nine sharply-grooved
segments, which become obsolete at the marginal border.

The entire surface of the glahella, except the lateral furrows, also
the axial portion of the occipital segment, covered with fine, irregular
papille; the anterior portion of the cheeks is covered with elongate,
raised, vermiform markings, which become shorter and papillose pos-
teriorly. The marginal border and genal spines are smooth, except
on the edge, where they are covered with fine, elongate, raised lines.
The axial and pleural segments of the pygidium are papillose, the
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flattened border being smooth within, but {oward the margin covered
with fine, raised tubercles and elongate flexuose markings.

The dimensions of an average-sized pygidium are: length, 10 mm.;
width, 13 mm.; and convexity, 4.5 mm. A rather small head is 7
min. long on the median line and probably 11 mm. wide, but some
fragmeniary specimens must have been more than twice {his size when
complete, :

Remarks.—TFragments of the head and pygidium of this species are
nob uncommon in the coralline layer at the Nearpass cliff. The
species was first recognized and named by Dr. Barrett, but no proper
Jescription of it was ever given.

PROETUS? DEPRESSUS 1. §].
Plate XXIL, Fig. 27,

Description.—EKnown only from the pygidium, which is scmi-cir-
cular in outline. The axis is depressed, about five-sixths the total
length of the pygidium, with about ten segments; occupying one-third
the width of the pygidium anteriorly, tapering rather abruptly pos-
teriorly, where it is bluntly rounded, the lateral, bounding furrows
continuing indefinitely to the posterior margin of the pygidium.
Plure flattened adjacent to the axis, convex foward the border, with
a skight, concave furrow within the convex marginal border ; marked
hy six grooved scgmenis on each side, the grooves being located cen-
trally and being fully as deep as the furrows between the segments, but
not extending across the marginal horder. The hounding furrows of
the segments are continned as faint, ill-defined grooves across the
marginal border.

The dimensions of the largest and best specimen observed are:
length, 5.5 mm., and width, & mm.

Remarks—This species, so far as it has been observed, resembles
Proetus protuberans Hall, from the Coeyman’s limestone of the Hel-
derbergian period. The Decker Ferry specimens differ from P. pro-
{uberans in having a less conspicuous marginal border and in having
a larger number of segments on both axis and plure of the pygidium.
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PROETUS? SPINOSA N. &p.
Dlate XXIL, Fig, 26.

Deseription —Pygidium semi-cireular in ouiline, rather strongly
convex, with a very slight, blunt point posteriorly. Axis with eight
well-defined segments; occupying about one-third of the entire width
of the pygidium anteriorly, tapering regularly to the posterior ex-
tremity, which is bluntly rounded and lies within the marginal border.
Pluree convex, marked by six well-defined, grooved segments, curving
rather abruptly o the margin, with a concave furrow within the
narrow marginal border.

The dimensions of the best-preserved specimen are: length, 10 mm. ;
width, 13 mm.

Remarks—This {rilobite is represented only by several pygidia,
most of which are hut fragmeniary. It apparcatly belongs to some
species of Proctus or, perhaps, Phacops, hut the material is not sufli-
cient for cerfain generic identification. |

CALYMENE cAMERATA Con.

Plate XXII., Figs, 22-25.

1842 Calymene camerale Con., Jour. Acad. Naf. Sci. Phil., vol.
VIIL, p. 278.

1842, Cnlymene camerala Hall, Pal. N. Y, vol. II., p. 337, pL. TS, .
figs. 10 a—f.

Description.—Head semi-circular in outline, the marginal horder
clevaled in front. Glabella prominent, truncate in front, broadest
through the posterior pair of lateral lobes; the dorsal furrow narrow -
and deeply impressed. The first pair of lateral furrows and Inbes
very faint, scarcely rceognizable in some specimens; the second pair
of lateral furrows deeply impressed, direcied obliquely backward, their
length a little less than one-fourth the width of the glabella, con- -
nected posteriorly by a slight depression with the third furrows;
second lateral lobes convex, subelliptical in outline, connected across
the dorsal furrow with the fixed cheeks; third pair of lateral fur-
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rows longer than the sccond, indefinitely divided within and surround-
ing a small tuberele on the side of the glabella; the posterior division
dirccted more obliquely backward than the outer portion and continued
as a slight, indefinitc depression to the occipital furrow. Toslerior
lateral Jobes large, subglobose. Oceipital furrow rather narrow anc
decp across the axial portion of the head, becoming broader on the
checks; occipital segment convex, broadest in the middle. Checks
convex, the cyes opposite the sccond lateral lobes of the glabella.
Pygidium subtriangular in outline, much elevated anteriorly, sloping
abruptly to the sides and back; axis occupying about one-third of
the width in front, bounded by the depressed, dorsal furrow, tapering
gradually to the obtusely-rounded extremity which is close to the
posterior margin of the pygidium; divided into about eight segments.
Plurz sloping abruptly from the axis to the sides, divided into five
grooved segnients. A small hypostome, which accompanios the spoci-
mens of this species and which probably belongs to if, is longer than
wide, with the sides sinvate, making the middle portion much nar-
rower than either of the cxtremities; the posterior margin is notched
and the centre of the axial portion is elevaied into a conspicuous,
spiniform process. The entire surface of both head and pygidium, so
far as preserved, except in the {urrows, is covered with numerous,
small, irregularly-arranged, ronnded papille.

The dimensions of the best-preserved head are: length, 14 mm.;
width, 26 mm. Another much larger individual has a length of 23
mm., but the width cannot he determined. The dimensions of a
small pygidium are: width, 10.5 mm.; length, 6 mm.; convexity, 7
mm. Some of the larger, fragmentary specimens of pygidia are fully
twice this size. .

Remarks—In his illustrations of this specics Hall shows three
sharply-defined pairs of lateral glabellar lobes. In the New Jersey
specimens these three pairs of lobes may all be detected, but the
anterior pair is so inconspieuous as to he easily overlooked, and in
no case has it been seen at all approaching the prominence given it
by Hall’s illustrations. In his description of the species the anterior
lobes are said to be minute, and it is probable that they were made too
prominent in the illustrations. All the material representing Lhe
species from New Jersey is fragmentary and unsatisfactory for study,
put there can be no doubt a3 to its correct identification. h
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DALMANITES ASPINOSA n. gp.
Plate XXII., Fig. 15.

Description—Known only from the pygidium, which is-longitudi-
nally semi-clliptical in outline, obtusely pointed posteriorly. Axis
.regularly tapering and rounded posteriorly; in the type specimen
reaching to within 4.5 mm. of the posterior margin, which makes it
about sixth-sevenths of the entire length of the pygidium; marked by
about sixteen annulations, which gradually decrease in size posteriorly,
until they hecome entirely obsolete. 'The plure are rather strongly
convex to the margin, with no flattened or concave border; marked
by ten prominent, narrow, grooved ribg, which extend to the margin
of the pygidium and are separated by broad, concave furrows.

The dimensions of the type specimen are: length, 32 mm.; width,
40 mm.; convexity, 9 mm.

Remarks—The only specimen of this species in the collection which
iz in any degree complete is an internal cast of the pygidium. This
specimen, however, preserves essentially all the characters of the
pygidium, though another specimen, not a cast, would show the
pleural ribs to be somewhat broader. The species differs somewhat
conspicuously from any of the other Silurian members of the genus
in the American faunas, and may be recognized by the absence of any

-spinous extension from the posterior extremity, by the absence of
any flattened or concave marginal border and by the sharp pleural
ribs, which extend to the border of the pygidium.

OSTRACODA,

LEPERDITIA ALTOIDES 1. gp.
Plate XXTII,, Figs. 1-2,

Description.—Carapace of medium size, obliquely subreniform, nar-
vower in front, somewhat variable in proportions; valves strongly
convex, gibbous in the middle. Dorsal margin straight, from three-
fifths to two-thirds the total length; dorsal extremities obtusely an-
gular, posterior margin broadly rounded, ventral margin convex,
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anterior margin narrower and often moere sharply rounded than ithe
posterior. Eye tubercle small, but rather prominent, situated at a
point about one-third the length of the straight dorsal margin from
its anterior end and about three-fourths of the height of the valve at
that point from the basal margin. Surface of the valves flattencd
at the antero-dorsal angle, the flattening extending as a narrow, indis-
tinct, marginal border nearly fo the cenire of the anterior margin.
Along the posterior margin there is a similar, narrow, indistinet,
flattened border, which extends from the postero-dersal angle to a
point in the ventral margin directly below. Surface of valves per-
fectly smooth. '

The dimensions of an average apecimen are: length, ¥ mm. ; height,
4.5 mm. ; convexity of one valve, 1.5 mm.

Remarks—This species most closely resembles L. alta of the Man-
lius limestone, but may be always distinguished from that specics by
the indistinet, posterior marginal border. It also resembles L. jonesi,
but does not have the pitted surface of that species. :

BEYRICHIA BUSSEXENSIS 1. Sp.
Plate XXIII., Iigs. 3-4.

Description.—Carapace subelliptical in outline; the dorsal margin
straight, its length about nine-tenths of the total length of the valves,
its extremitics angular. Veniral margin gently convex; the anterior
and posterior margins both broadly rounded, the posterior extremity
being a little higher than the anterior and its margin being nearly
straight for a short distance below the postero-dorsal angle. The
entire free margin of the valves with a distinet, flattened, marginal
border, which is abruptly separated from the body of the valve. The
dorsal half of the surface of each valve is divided into three lobes hy
two deep furrows, which reach to about the middle of the valve. The -
posterior furrow divides the valve at about the middle of its length’
and is nearly straight; the anterior furrow lies about half way he-
iween the posterior one and the anterior extremity; it is a little
shorter than the other and its lower extremity is slightly bent back- -
ward. The two furrows are connected below by an indistinet de-
pression in the valve, partially isolating the middle lobe. The antgrior -
and posterior lobes arc connected ventrally. The middle lobe is sub-"

Y
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globose and is the most prominent of the three; the posterior lobe is
# little more prominent than the anterior. The entire surface, except
in the furrows and on the marginal border, is finely paplllose

The dimensions of the type speeimen are: length, 3 mm.; height,
1.8 mm.

BEYRICHIA BARRETTI n. sp.
Plate XXITIIL, Fig. 9.

Description.—This species resernbles the last, but is smaller, with
the anterior furrow narrower and with ithe posterior one produced
farther toward the ventral margin, giving to the median lobe a more
elliptical outline. The surface is also very differently marked, it
being covered with rather large, irregular pite. The ventral margin
is nearly slraight in the central portion, the anterior and posterior
extremities of the valve being of nearly equal height.

'The dimensions of the type specimen.are: length, 2.3 mm. ; height,
1.5 mm.

BEYRICIIIA PERINFLATA 1. sp.
Plate XXIIL, Fig. 6.

Description.—Carapace subelliptical in outline, highest in front,
greatly inflated antero-ventrally. Hinge-line siraight, about four-
fifths the total length. The free margin, from the postero-dorsal
angle to the middle of the ventral margin, with a depressed marginal
border, which is concave within, with a rounded ridge externally,
ontside of which the surface drops vertically to the edge of the valve.
In the anterior half of the valve the marginal border is covered by
the strong inflation of the body of the valve. Valves divided by two
vertieal furrows from the dorsal margin; posterior furrow beginning
at about the middle of the hinge-line and extending nearly vertically
downward to beyond the middle of the valve; anterior furrow a little
narrower, about midway between the posterior one and the anterior
margin of the valve, nearly vertical in itz upper half, bent obliquely
backward below and joining the posterior furrow. Posterior lobe
occupying nearly one-half of the valve; median lobe subglobose, en-
tirely ieolated; anterior lobe small and low. The antero-ventral pro-
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tuberance is partially separated from the anterior lobe in front and
the posterior lobe behind by a slight depression in the surface of the
valve, which is continuous with the oblique portion of the anterior
furrow. Surfuce of valves, except in the furrows and on ihe mar-
ginal border, minutely pustulose.

‘The dimensions of the type specimen are: fength, 3.1 mm. ; height,
2.2 mm.

BEYRICIITA JERSBEYLXNSEIS N 8D
Plate XXTIL, lig. 5.

Description.—Carapace subelliptical in outline, height in {ront and
behind nearly equal.  Hinge-line straight, ahout two-thirds the length
of the valve. TFree margin with a narrow, marginal border, which is
flattened above and drops vertieally to the edge of the valve cxternally.
Valve divided near the middle by a narrow furrow, starting from the
Linge-line and extending to below the middle of the valve, with a
slight, forward curve. A second furrow originates from the median
furrow a little helow the hinge-line and, after deseribing nearly o semi-
circle towards the front of the valve, again joins the median furrow
a little above the middle of the valve. The lower half of this semi-
circular furrow is less deeply impressed than the upper, and a faint
depression joins ifs upper portion with the dorsal margin of the valve.
Surface of the valve smooth, regularly convex throughout, with the
median, semi-circular lobe slightly more prominent.

The dimensions of the type specimen are: length, 2.5 mm.; height,
L5 mm,

BEYRICHIA XNEARPASST . gp.
Plate XXIIL, Figs. 7-8§,

Deseription—Carapace subelliptieal in outline, the posterior ex-
iremity equaling or a little narrower than the anterior; the hinge-
line straight, about four-fifths of the {otal length of the valves. Irec
margin, with a flattened, marginat border. Valves divided into three
lobes by two rather-broad and deeply-impressed. nearly-cqual fur-
rows, which start from the dorsal margin and extend vertically down-
ward to about the middle of the valve. A shallower and less sharply-
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defined furrow extends vertically upward from the ventral margin,
directly beneath the anterior furrow from the dorsal margin, the two
being indefinitely connected across the middle of the valve by a slight
depression. The posterior lobe is strongly convex and is the largest
of the three, occupying about one-half of the total Iength of the valve;
medial lobe subglobular, about as high as the posterior one; anterior
lobe about the same width as the median one, but less strongly convex.
LEntire surface of the valves smooth.

The dimensions of an average specimen are : length, 1.75 mm.;
height, 1 mm.

' BEYRICHIA DECKERENSIS . sp
Plate XXIII., Fig. 11.

Description.—Carapace subelliptical, a little narrower'in front,
hinge-line straight, a litile more than four-fifths the total length of
the valve. Free margin depressed in a narrow border from the
postero-dorsal angle around the posterior margin, ventrally and an-
teriorly the body of the valve is slightly inflated so as to project
beyond the marginal border, entirely hiding it in a direct view. Valves
divided into three lobes, by two vertical furrows, extending downward
from the dorsal margin; the posterior furrow is the strongest, and
extends beyond the middle of the valve, being but slightly curved
forward below; the anterior furrow is shorter, and its lower extremity
curves backward. The posterior lobe is strongly convex, and occupies
about one-half of the entire valve; the median lobe is sabglobular,
having about the same clevation as the posterior one; the anterior
lobe is lower than either of the others, and slopes gently to the an-
terior margin; in width, it about equals the median lobe. Surface
of the valve, except in the furrows and on the marginal border, very
finely pitted.

The dimensions of the type specimen are: length, 2.5 mm.; height,
1.6 mm.
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BYTHOCYPRIS NEARPASSI m. sp.”
Plate XXI11., Fig. 12.

Description.—Carapace suboval in outline, twice as long ag high,
much narrower in front. Ventral margin nearly straight, dorsal
margin gently convex, posterior margin broadly rounded, anterior
margin narrowly rounded. Valves strongly convex, their surface
smooth. The left valve overlapping the right along both the dorsal
and the ventral margins.

The dimensions of one of the type specimens are: length, 1.33 mm. ;
height, 0.66 mm.

Uncertain Species.

In addition io the species enumerated, there are several forms
too imperfectly preserved for identification or description. Several
specimens are fragments of a horn coral, but the preservation is not
such as to allow even the genis to be determined with cerfainty,
although it is probably a Zaphrentis. Several additional pelecypoda,
most of them in a very imperfect state of preservation, have been
observed. One of these is the anterior extremity of a small shell,
with conspicuous, concentric markings, like those on Grammysia or
Allorisma.  Another specimen is apparently an imperfect Orthoceras,
although no sutures can be detected.

DESCRIPTIONS OF SPEOIES IN THE Roxpour Fauxa.
PROTOZOA.
FORAMINIFERA,

In the “pethstone” bed (2 A of the Nearpass section) of the
Rondout formation small, subglobular or more or less irregular bodies
may sometimes be detected, which are not certainly organic, but which
suggest some forms of foraminifera. It is possible that they are the
fossil remaine of some of these lowly organisms,

17
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MOLLUSCOIDEA.
BRACHIOPODA.
HYATTELLA ? LAMELLOSA n. sp.
Plate XXIIL., Figs. 15-18.

Description—Shetl small, transversely subelliptical in outline.
Pedicle valve prominent on the umbo; the beak blunt, not strongly
incurved ; the surface curving rather abruptly from the umbo to the
cardinal margin, and sloping gently, with a slight convexity, to the
Iateral margins; toward the front it is deeply depressed in a broad,
somewhat flat-bottomed sinus, which reaches to the umhbo. Brachial
valve strongly convex, most prominent near the middle; the mesial
fold not strongly elevated above the general surface, with a slight,
depressed, mesial line. Surface of both valves marked by strong and
broad, concentric, lamellose lines of growth.

The dimensions of the type specimen are: length, 6 mm. ; width, ¥
mm.; thickness, 4 mm.

Remarks—This species is established on a single, nearly-perfect
individual, which is of interest, because it is the only specimen of
brachiopod which has been observed in the strata of the Rondout for-
mation in New Jersey.  All other recognizable species which have been
found in the formation are ostracodes helonging to the genus Leper-
ditie. The generie position of this little brachiopoed is uncertain, as
its internal characters cannot be determined from the single specimen.
Its general form is strongly suggestive of a diminutive individual of
the Carboniferous species, Athyris lamellosa. It seems to have a
gencral outward similarity with the species of the genus Hyatiella, and
it is therefore placed in that genus provisionally.
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ARTHROPODA.
OSTRACODA.

LEPERDITIA ALTA {Con).
See, also, p. 265, pl. XXIV.

In some beds of the Rondout formation there are numerous crushed
specimens of a species of Leperdifia, which, so far as can be deter-
mined, possess the characters of L. alta, the species which is so abun-
dant in the Manlius limestone, or of L. alfoides, from the base of the
Decker Ferry formation.

LETERDITIA ELONGATA n. Sp.
Plate XXIII., Fig. 13.

Description.—QCarapace large, obliquely subreniform, posterior ex-
tremity the highest. Dorsal margin straight, two-thirds of the total
length of the valves, its extremities obtusely angular., Anterior
margin obliquely truncate from the hinge-line, sharply rounded in
front into the broadly-convex ventral margin, which, in turn, curves
regularly into the nearly semi-circular posterior margin. Eye
tubercle distinct, situated a little above the middle of the antero-
dorsal quarter of the valves. Both anteriorly and posteriorly the
margin is slightly flattened in a rather indistinet marginal border,
extending from the extremities of the hinge-line to the middle of the
valve. Surface smooth.

The dimensions of an average specimen are: length, 12 mm.;
height, 6.5 mm.; convexity of one valve, 2.5 mm.

Remarks—This species resembles L. alte, but is larger and more
elongate.
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LEPERDITIA GIGANTEA N. 5p.
Plate XXI111., Fig. 14.

Description.—Carapace very large, subreniform in outline. Dorsal
margin straight, about three-fifths of the total length of the valves,
" its anterior extremity obtusely angular, its posterior extrcmity round-
ing into the nearly semi-circular posterior margin. Ventral margin
gently convex, anterior margin broadly rounded, ncarly as high as the
posterior margin. Eye tubercle distinet, situated at about the middle
of the antero-dorsal quarter of the valves; behind the eye tubercle
there is a broad, shallow, indistinct, flattened suleus, which cxtends
downward from the hinge-line nearly to the centre of the valve. The
antero-dorsal angle is distinetly compressed, and the flatiened arca
extends around the anterior margin as a marginal border. ‘The pos-
terior margin is also bordered by a more or less distinet, flattened

horder. Surface smooth.

" "The dimensions of a large specimen are: length, 22.5 mm.; height,
14 mm.; convexity of one valve, 6 mn.

DESORIPTIONS OF SPECIES 1¥ THE Maxnivs LimesroNe Ilauxa.
COELENTERATA.
l-l)TZl)ROZQA.
STROMATOYORA sp. undet.

In the lower beds of the Manlius limestone some layers are almost
completely composed of small, more or less subglobular or lenticular
masses of a Stromatoporoid, which arc usually not over 20 mm. or 30
mm. in diameter. They are not preserved in such a way as to exhibit
the minute structure, cven in thin seetions, so that any definite identifi-
cation of the material, either generic or specific, is impracticable.
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MOLLUSCOIDEA.
BRACHIOPODA.

STROPHEODONTA VARISTRIATA (Con.).

Plate XXIV., Figs. 13-14.
See, also, p. 274,

1859. Strophodonia varistriate Hall, Pal. N. Y., vol. I1L, p. 180, pl.
8, figs. 1-16, pl. 16, figs. 1-8.

Description.—Shell concavo-gonvex, subcircular, subelliptical or sub-
quadrangular in outline, length equal to, less or greater than the
width, hinge-line equaling, less or greater than the width, cardinal
extremities rounded or angular. Pedicle valve depressed-convex, um-
bonal region rather prominent, beak extended a little beyond the
hinge-line, arched over the narrow, cardinal area. Brachial valve con-
cave or nearly flat. Surface of both valves marked by fine, sharp,
radiating strim, which vary in size, the stronger ones usually being
equidistant, with several finer ones between. Crossing the radiate
markings are much finer, somewhat undulating, concentrie lines.

The dimensions of an average specimen from the Manlius limestone
are: length, 17 mm.; width, 19 mm.

Remarks—Every specimen of the genus Stropheodonia which has
heen observed in the Manlius limestone seems to be referable to this
variable species.  Its most constant characicristic is to be found in
the surface markings, the proportionate dimensions of the shell being
different in almost every individual.

CENTRONELLA? BIPLICATA N, ap.

Plate XXIV., Figs. 1-8.

Deseription.—Shell small, longitudinally subovate in outline, the
valves subequally convex. DPedicle valve with a sharply-pointed, arched
beak, the mesial sinus narrow, shallow and exiending nearly to the
beak, but becoming very indistinct or almost obsolete back of the
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middle of the shell ; it is limited on cach side by a single, low, rounded ~
plication, which is not conspicuouns, except near the anterior margin,
The brachial valve with a low, rounded, median fold near the anterior
margin, bounded by a shallow, rounded furrow on each side and not
rising ahove the general surface of the valve. Internally it bears a
short, Centronclla-like brachidium. Besides the two plications which
bound the fold and sinus, cach valve, in the larger individuals, is
marked by one or two additional, extremely-faint plications near the
margin on each side and by more or less indistinet lines of growth.

The dimensions of a rather large specimen are: length, 4.75 mm.;
width, 3.5 mm. ; thickness, 2 mm.

Remarks.—This little shell is probably not a member of the genus
Centronella, but its brachidium, as seen in transparent or translucent
specimens, is similar to the loop of this genus, and therefore it is
placed here provisionally. Tn external form the shell differs malterially
from the typical members of the genus, and, in fact, it differs in ex-
ternal form from all the genera of the family Centronellide. With a -
more perfect understanding of the loop of this shell, it is entirely
probable that it would constitute the type of a new genus.

In certain layers of the Manlius limestone in the Nearpass quarry
this little shell occurs in great numbers, many of which can be removed
from the rock in perfect condition. In the smaller or younger speei-
mens of the species the two plications near the front margin arce very
faint or entirely obsolete, but in full-grown individuals they can always
be detected.

SPIRIFER VANUXEMI Hall.

Plate XX1V., Figs. 9-12,

1859. Spirifer vanuzemi Hall, Pal. N. Y., vol. TII., p. 198, pl. 8,
figs. 17-23.

Description.—Shell small,wider than long, hinge-line a little shorter
than the greatest width of the shell, cardinal extremitics rounded.
Pedicle valve strongly convex, heak elevated and arched over the con-
cave, ill-defined cardinal area, mesial sinus rourided, not much stronger
than the rounded furrows on the sides. Brachial valve less convex
than the pedicle, with a rounded, mesial fold, slightly flattened on the
top. Surface of each valve marked by from two to four broadiy-
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rounded or slightly-flattened plications on each side of the fold and
sinus and by conspicuous, more or less crowded, concentric lines, which
are arched over the plications. Besides these markings, very fine,
radiating strix: may be detected on well-preserved specimens by the aid
of a magnifying glass.

The dimensions of a rather large pedicle valve are: length, 10 mm.;
width, 11.5 mm.; convexity, 4.5 mm. Those of a hrachial valve are:
length: 7.5 mm.; width, 11 mm.; convexity, 2.5 mm.

Ttemarks—This is one of the most characteristic species of the Man-
lius limestone fauna, and occurs throughout the formation, being
espcciullyo abundant in some of the beds.

MOLLUSCA.
PELECYPODA.

AEGAMBOXIA AVICUGLOIDEA Hall.
Plate XXIV., Figs. 17-18,

1859.  AMegambonia aviculoidea Hall, Pal. N. Y., vol. TIT,, p. 274, pL.
" 49, figs. 7 a=b, pl. 49 A, fig. 8.

Description.—Shell obligue, winged posteriorly. Beaks nearly ter-
minal, prominent, obtuse, incurved, clevated above the hinge-line.
Hinge-line straight; anterior margin curving forward from beneath
the beaks for a short distance, then curving backward, with a long,
gentle sweep, to the postero-basal extremity, which is more or less
broadly rounded ; posterior margin sinuate below the hinge cxtremity,
convex towards the base. Surface of valves strongly convex on the
umbonal ridge ; *the anterior slope rather abrupt, slightly convex; pos-
terior slope concave, the posterior wing not sharply separated from
the body of the shell. Surface marked by fine, more or less unequal,
concentrie lines of growth, which are uniform in character upon the
body of the shell and the posterior wing.

"'he approximate dimensions of an imperfect specimen arc: height,

- 36 mm.; length, 16 mm.
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GASTROPODA.
HOLOI'EA ANTIQUA (Van.).
Piate XXIV,, Figs. 15-16.

1859, Holopea antigua Hall, Pal. N. Y., vol. IIL, p. 294, pl. 54, figs.
2 a-b, 83 a-b.

Description—Shell subconical, spire clevated, with four or more
volutions. Suture moderately impressed, the volutions regularly con-
vex. Aperture ovate or subcircular. Surface marked by fine, trans-

, verse lines of growth. . .

Remarks—The specimens which have been referred to this species
jare all imperfect, and are usually only the internal casts. The apical
angle of the New Jersey specimens apparently varies hetween 55° and
60°, which is somewhat less than that of Hall’s illustrations of the
species, in which it measures nearly 70°. 'This measurement of the
New Jersey specimens, however, cannot be made with certainty, be-
cause in no case is the complete spire retained.

PTEROPODA
TENTAGUTITES GYRACANTHUS (Haton).
Plate XXIV., Figs. 19-20,

1859. Tenlaculites irregularis Hall, Pal. N. Y., vol. I11., p. 137, pl.
6, figs. 22-03. '
1888. Tentaculites gyracanthus Hall, Pal, N, Y., vol. V,, pt. IL,
Supp. (Supp. to vol. VIL), p. 5, pl. 114, figs. ¥-13.

Description.—Shell elongate, circular in cross-section, annulate,
gradually tapering to the apex. Annulations smooth, rounded, situated
at irregular intervals, from one to threc in the space of 1 mm.; the
interspaces between the annulations are marked by fine, annular striw.
In internal easts the annulations are smaller and the fine, annular
strie arc lacking from the interspaces.
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The maximum diameter of internal casts of this species is about 1
mm., though specimens with the shell preserved sometimes attain a
diameter of 1.5 mm.

Bemarks—As it occurs in New Jersey, this species has been observed
only in the form of infernal casts, but the irregular length of the
interspaces between the annulations is sufficient to distinguish the
species. It has never been observed io occur in such abundance in

New Jersey as it somnctimes does in the Manlius limestone of New
York.

CEPHALOPODA.

ORTHOCERAS sp. undet.
Plate XXV., Fig. 1.

A single weathered specimen of a large Orthoceras has been observed
in the Manlius Jimestone faunn of New Jersey. It has a maximum
diameter of about 53 mm. and a total length of 270 mm. The septa
are rather deeply coneave, and in the larger portion of the shell they
vary from 6 mm. to 9 mm. apart; at the smaller extremity of the
shell they are sometimes as close together as 2.5 mm. The siphuncle
is apparently central, and has a diameter of about 2.5 mm. The ex-
ternal surface characters cannot be determined.

ARTHROFODA.
OSTRACODA.
LEPERDITIA ALTA (Con.).
Plate XXIV., Figs. 25-28,
1859.  Leperditia elta Hall, Pal. N. Y, vol. IIL, p. 373.

Description.—~—Carapace obliquely subreniform, valves strongly con-
vex, gibhous in the middle, somewhat variable in their proportions.
Dorsal margin straight, from three-fifths to two-thirds the total length
of the valves; its extremities obtusely angular. Posterior margin
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broadly rounded, ventral margin convex, anterior margin more sharply
rounded than the posterior. Eye tubercle distinct, situated at about
the centre of the antero-dorsal quarter of the valve. Anterior margin
slightly flattened at the dorsal angle, the flattened area sometimes ex-
tended for a short distance as a marginal border. Surface of the
valves smooth.

The dimensions of an average specimen are: length, ¥ mm. ; height,
4.5 mm. ; convexity of onc valve, 2 mm.

Remarks—This species occurs abundantly in the Manlius limestone,
where it is one of the most characteristic species.

BEYRICHIA K{TI\IIIELI . 8p.
Plate XXIV., Fig. 21.

Description.—Carapace subelliptical in outline, a little narrower in
front, hinge-line straight, about three-fifths of the total lengih. Free
margin with a depressed, concave border, whose outer edge is slightly
elevated in a rounded, marginal ridge, outside of which the surface
drops abruptly to the edge of the valve. Valve divided into three lobes
by two furrows, which extend ventrally downward from the hinge-line
to about the middle of the valve; the anterior furrow a little shorter
than the other, with its lower extremity slightly curved backward.
Posterior lobe the largest, including nearly one-half of the valve, with
a small, but distinct, tubercle a little in front of its middle point.
Middle lobe subglobular in form, more highly convex than cither of
the others, with a slight, concave execavation at its base. Anterior
lobe more depressed-convex than either of the others. Surface finely
pitted, except on the marginal border and in the furrows; the pits
appearing to be angular depressions, with narrow, dividing ridges.

The dimensions of the type specimen are: length, 4 mm.; height.
2.5 mm.

BEYRICHIA WALLPACKENSIS N. §D.
Plate XXIV,, IMig, 22.
Description.—Carapace oblique, narrower behind, with a straight

hinge-line, nearly equaling the total length of the valve. Dosterior
margin straight above, meeting the hinge-line in a litile less than a
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right angle, curving below into the convex, ventral margin; anterior
margin broadly rounded, mecting the hinge-line in an obtuse angle.
Free margin with a narrow, flattencd border. Valve divided into three
lobes by two vertical furrows from the dorsal margin; the posterior
furrow extending nearly to the middle of the valve, its lower extremity
slightly curved forward; anterior furrow less deeply impressed, only
about one-half as long as the posterior one. osterior tohe ocenpying
nearly one-half the total length of the valve; middle lobe subglobular,
about. as high as the posterior one; anterior lobe sloping away to the
front. Surface marked by fine, closely-arranged, circular pits, except
in the furrows and on the marginal border.

‘The dimensions of the type specimen are: length, 1.9 mm.; leight,
1 mm.

BEYRICHIA MONTAGUENSIS N, gp.
Plate XXI1V,, Fig, 23.

Description.—Carapace suboval in outline, narrower in front, the
hinge-line straight, about five-sixths of the entire length of the valve.
Postero-dorsal angle a little produced, so that the posterior margin is
slightly coneave above. Tree margin with a rather broad, flat border.
Valves divided into three lobes by two furrows, which extend vertically
downward from the dorsal margin; the posterior furrow the ionger,
reaching a little below the middle of the valve, its lower portion
slightly curved toward the front; anterior furrow scarccly reaching
the middle of the valve, slightly curved, with its concave side pos-
terior, a little narrower and less decply impressed than the posterior
one. Posterior lobe convex, occupying about one-half of the length
of the valve; middle lobe the most prominent, subglobose; anterior
lobe the lowest of the three, its surface sloping to the anterior border.
Surface of the valve minutely pitted or punctate, except in the fur-
rows and on the marginal border.

The dimensions of the type specimen are: length, 2.4 mm.; height,
1.6 mm.
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BEYRICHTA SMOCKI 1. 2.
* Plate XXIV., Iig. 24.

Description.—Carapace subelliptical in outline, a little narrower in
front, hinge-line straight, about ninc-clevenths of the total length of
the valve. TFree margin depressed, with a narrow, concave furrow
within, which is bordered externally by a narrow, rounded clevation,
outside of which the surface drops abrupily to the cdge of the valve.
Along the postero-ventral margin the border is hidden for a short
distance by the protrusion of the body of the valve. Valves divided
into three lobes by two vertical furrows; the posterior furrow longest,
reaching below the middle of the valve, its lower portion shightly
curved toward the front; anterior furrow narrower, shorter and deeply
impressed, curving backwards. Posterior lobe strongly convex, its
greatest clevation nearest its anterior margin; median lobe sub-
globular, about as highly clevated ns the posterior one; anterior lobe
much lower, sloping gently to the anterior margin.  Surface of valves
smooth. )

The dimensions of the type specimen are: length, 2.6 mm.; height,
1.5 mm.

BEYRICTITA MANLIENSIS D, Sp.
Mate XXIIL., Fig. 10.

Deseription.—Carapace subelliptical, slightly narrower in front, the
hinge-line straight, a little more than five-sixths of the entire length
of the valve. Free margin of the valve with a fRattened border. Valve
divided into three lohes by two furrows extending from the hinge-line
vertically downward; poslerior furrow reaching to about the middle
of the valve; the anterior furrow shorter, its lower éxtremity curving
slightly buckward helow. Posterior lobe depressed-convex, occupying
nearly one-half of the entire valve; median lobe most prominent, sub-
globose; anterior lobe nearly equaling the posterior in convexity and
about equaling the median one in width. Entire surface, except in the
furrows and on the marginal border, marked by small, closely-ar-
ranged. suhcircular pits.

The dimensions of the type specimen are: length, 3 mm.; height,
1.9 mm.
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CHAPTER IX.
VAUNAS OF DEVONTAN - ACE.

Al the Paleozoic formations in New Jersey lying above the Manlius
limestone are referable to the Devonian period.  The formations
recognizad are the Cocymung limestone, the New Seotland heds, the
Becraft limestone and the Kingston beds belonging to the Helder-
bergian serics. Following these is the Oriskany formation, with its
beds of siliccous limestones -and sandstone; then comes the Isopus
slate, followed by the Onondaga limestone. All these formations
occur in the Delaware Valley region.  In the Green Pond region there
arc some still younger Devonian formations. The Newfoundiand grit
is usually a quarizite with fossils of Onondaga age; following this are
the Monroe shales and Bellvale flags of Hamilton age, and the Skunne-
munk conglomerale, which is undoubtedly Devonian in age, although
it has not been found {o be fossiliferous.

Tn the Helderbergian series only two faunas have been differentiated
and described separately, they being the Coeymans limestone fauna
and the New’ Scotland-Becraft fauna, the faunag of the two latter
formations having so much in common, although each has some
peculiar speeies, that it has been thought best to include them together
in one faunal group. The Kingston beds have not heen found to be
fossiliferous in New Jersey, unless the “trilobite bed” characterized
hy Dalmanites deniatus should be considered as the summil of the
formation. This hed, however, contains so many species allying it
with the superjacent Oriskany that it has been considered as being of
lower Oriskany age, and ils fauna is treated separately. The higher
Oriskany faunas, although twe distinct faunal zones may be casily
recognized, are all described together. " The Esopus slate is unfos-
siliferous, and the fauna of the Onondaga limestone is a small one.
From the Green Pond region the fauna of the Newfoundland grit is
treated by itself, while those of the Monroe shales and Bellvale flags
are deseribed together.

(269)
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DEscrIrTioNs OF SPrECiES IN THE CORYMANS LIMESTONE FAUNA.
COELENTERATA.
ANTHOZOA.

ZAPHRENTIS ROEMERI I, & H.?
Ilate XXVI., Fig. 1.

Specimens of horn corals, which may be provisionally referred to
the genus Zaphrentis, are occasionally met with in the Coeymans
limestone. They are all poorly preserved, and are not in a condition
of preservation for accurate identification, but some specimens seem
to resemble Z. roemert.

FAVOSITES IELDERBERGIAE IMall.

1887, Favosites helderbergie Hall, Pal. N. Y., vol. VL, p. 8, pl. 4,
figs. 1-2, pl. 5, figs. 1-3, pl. 6, figs. 1-8.

Description—Corallum consisting of large, lenticuldr, depressed-
convex or hemispherical masses; base covered by a strongly-wrinkled
cpitheca.  Corallites polygonal, their inner surface showing evidence
of a few strong, longitudinal strix. “I'abule frequent, from ten to
fifteen in the space of 10 mm.; thickness cqual to that of the walls.
Mural pores in one or two ranges, comparatively large, circular, with
margins distinetly elevated.  Walls of corallites thin, but frequently
much thickened near the surface by silicification, and sometimes granu-
lose or spinulose on the inner face. On some specimens the corallites,
at the surface, are nearly equal, having a diameter of ahout 1.5 mm. ;
on other specimens the diameter varies from .66 mm. to 1.5 mm. On
many specimens some of the corallites are larger and less angular than
those surrounding them, being a little more than 2 mm. in diameter.

Remarks.—This species occurs abundantly at the base of the Coey-
mans limestone, where, associnted with masses of Stromatopora, it
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characterizes & conspicuous coral bed. The New Jersey specimens are
always more or less completely silicified, and have been altered so that
the mural pores can rarely be detected, even in thin sections.

CLADOPORA MULTISERIATA 1. 8p.
Plate XXVL, Figs. 2-3.

Deseription.—Corallum consisting of eylindrical branches, which
occasionally divide. Corallites eylindrical, directed obliquely to the
axis of the branches, apparently free from.septa or tabule, arranged
in twelve or thirteen vertical series; the apertures in adjacent serics
being more or less irregularly alternate. Because of the obliquity of
the corallites, their apertures are elliptical, the peripheral borders
regular, subangular.

The diameter of the branches is from 2 mm. to 3.5 mm., with six
*or seven corallites occupying a space of 5 mm. longitudinally.

Remarks.—This species has only been recognized in the upper beds
of the formation near Hainesville.

HYDROZOA.
STROMATOTORA CONCQENTRICA (Goldf.

Masses of a Stromatoporoid, which may provisionally be referred to
Stromatopora concentrica, occur more or less abundantly in the coral
hed at the hase of the Cocymans limestone. They are always more
or less silicified, so that they are not in a proper condition for study,
and no correct identification of either the genus or the species can be
made. The form may always be recognized by the more or less sub-
globular form of the masses, with their coneentric, laminar structure.
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* -~ VERMES,
ANNELIDA.

CORNULITES CINGULATUS Hall.
Plate XXXII, Fig. 3.

1888. (Cornulites cingulites Hall, Pal. N. Y, vol. V., pt. IL. (vol.
VII1., suppl.), p. 20, pl. 116, fig. £9.

1900. Cornulites cingulites Clarke, Mem. N. Y. St. Mus., No. 3, vol.
IIL, p. 2, pl. 2, figs. 35-38.

Description.—Shell having the form of a gradually-tapering, more
or less curved or flexuose, annulated cone. On the internal casts the
annulations have the aspect of insheathed eoncs, the slope being abrupt
below and gradual above. The width of the annulations is variable,
but is usually a little less than one millemeter; they are somewhat
irregular, there occasionally being onme which does not entirely sur- -
round the tube.

The dimensions of fthe best specimen observed, which is mnearly
straight and incomplete at its smaller extremity, are: length, 14.5
mm.; diameter at larger end, 4.5; diameter at smaller end, 3 mm.

Remarks—The New Jersey specimens of this species are from the
higher beds of the Coeymans limestone near Hainesville.  They agree
more closely with Clarke’s figures of the species from the Oriskany
beds than with Hall’s original figures.

MOLLUSCOIDEA.
BRYOZOA.

PTILODICTYA LOBATA D. €p.
Plate XXVI., Figs. 4-G.

Description.—Zoarium bifoliate, frondescent in form, slightly
undulate, with no monticules. Base of attachment not observed,
distal end broad, lobate. . The mesotheca, along which all the speeci-
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mens observed have separated, is marked by more or less irregular
concentric lines, which follow the direction of the lobate distal margin.
The zocecia are arranged in longitudinal rows, additional rows being
rarcly inlerealated, except along the lines dividing the lobes of the
frond; in tangential seetion they arc scen to be elliptical in outline,
with their longer axis parallel with the zowecial rows; those in
adjacent rows are alternate in position, so that they appear, also, to be
arranged in diagonal lines. The lobation of the zearium introduces
some irregularity in the arrangement of the zowcia along the lines
separating the lobes, the parallel lines of openings in each lobe having
a ditferent direction, and the openings themselves often being more
or less oblique. In vertical section the outer portions of the zowcia
are scen to be at nearly right angles to the mesotheca, the basal portion
being slightly procumbent; diaphrams are entirely absent, but the
superior hemisepta are wniformly present.

Kemarks.—As it occurs in the Coeymans limestone in New Jersey,
split along the mesothecal wall, this species resembles . frondose of
the Decker Ferry formation, but it may always be distinguished from
that species by its lobed distal margin, and in thin sections by the
absence of diaphrams. If also resembles P. nebulose Hall, from the
Helderbergian of New York, but ihe iniernal characters of that species
have never been described; that species, however, is not described as
being lobate, and in P. lobala there arc no monticules with larger
zocecin shown in the tangential scctions,

LICHENALTA TORTA Hall
Plate XXVI.,, Figs. T-8.

1887. Lichenalia torte Hall, Pal, N. Y., vol. VL, p. 31, pl. 15, figs.
1-5, 7.

Description.—“Zoarium consisting of lamellate expansions, some-
times flat, at other times more or less involuted or contorted. Tnder
surface a thin epitheca, marked by concentric wrinkles and strim, with
fine, radiating strim. When the cclluliferous tissue of the bryozoum
has heen removed, the radiating striee on the upper surface of the
epitheca are very sharp and prominent, and at their junction with
the concentrie strim form minute nodes. Cell apertures broadly oval

18
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or circular, sometimes subtriangular or trilobate; diameter 0.30 mm.;
space between adjacent apertures equal to or less than the diameter of
an aperture. Anterior margin slighily clevated, posterior side strongly
clevated, with two slight denticulations. Surface with slightly-
elevated monticules.”—Hall,

MONOTRYPA SPHaERICA (Hall).

Plate XXVL., Figs. 9-11.
1887,  Fuawvusiles sphericus Tall, IPal. .Y, vol. VL, p. 9, pl. 7, figs.
1-12, pl. 8, fig. 8. '

Descriplion.—7oarium massive, subhemispheric or explanate in
form, with monticules sifuated at distances of about 5 mm. Zocecia
polygonal, thin walled, the larger ones 0.5 mm. in diameter and the
smaller ones less than 0.25 mm. In the thin, tangential sections the
monticules are represented by groups of larger zocecin, with a few much
smaller ones interspersed, which appear as scattered mesopores. From
the centres of these groups the size of the zowecia gradually diminish
to the middle of the interspaces, where the smallest ones ocenr.  The
diaphragms are flat and horizontal, averaging about two iube di-
ameters apart, thongh frequently they are much closer together.

Remarks—More than one distinct form has probably been confused
in Hall’s species, Favosiles sphwricus. Most of the specimens illus-
trated by him undoubtedly represent a species of Monotrypa, but others
seem to be o true FPavosites. Tn New Jersey the species occurs in the
coral bed at the base of the Cocymans limestone.

BRACHIOPODA.,

STROPHEODONTA VARISTRIATA (Con.).

P'late XX¥IL., Fig. 4.
See, also, p- 261

Description—The shell usually identified as this species from the
Cocymans limestone is somewhat different from most of its Manlius
limestone representatatives. They are usually larger and more
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convex, in the variety arafe much more so, and they are apt to have a
proporiionately greaier width. The surface markings are also
different, alihough in hoth forms they consist of alternating larger
and smaller ridges or strim.  In the Coeymans limestone specimens
there is a greater difference between the coarse and fine markings, the
coarser ridges being less sharply angular, with about five or six ex-
ceedingly fine filiforin strize in the intervening spaces. In the Manlius
limestone specimens the median portion of the pedicle valve is usually
rather broadly flattened toward the front, while in the Coeyman’s lime-
stone individuals no such flattening is observable. The average forms
in the two faunas certainly exhibit sufficient differences to be ranked
as distinet species, although thay are doubtless genetically related,
and are probably connecled by intermediate forms. The material in
the New Jersey collections is not sufficiently well preserved nor suffi-
ciently abundant to permit the proper limitations and relationships
of these forms to be shown, but with the proper material for study it is
guite probable that it would be found necessary fo recognize two dis-
tinct speeies now included in Strophedonta varisiriata,

STROPHTODONTA VARISTRIATA vAr. ALRATA T.
Plate XXVIL, Fig. 3.

185%.  Strophodonia varistriate var. arate Hall, Pal. N. Y., vol. IIL,
p- 183, pl. 18, figs. 1 a—i. '

Deseription.—The shell referable to this variety is closely related
to, and grades into, the typical Cocymans limestone form of S. vari-
striata. Tt is n more convex and porportionately wider shell, with the
coarser, radiating ridges more angular and stronger, with a smaller
numher of intervening, finer strize, which are really placed upon the
gloping sides of the larger ridges, instead of upon a flattened arca
hetween adjacent ones.
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STROPIIEODONTA PLANULATA Hall,
»

Plate NXVI1,, Ifigs. 1-2.

1859.  Strophesdonta planulate Ttall, Palo N. Y, vol. LT, p. 184, pl.
16, figs. 9-12.

Description.—Shell plano-convex, subsemi-clliptical in outline, wider
than long, the hinge-line cqual to, a litfle greater or a little less than
the width of the shell below. Pedicle valve depressed-convex, slightly
flatiened toward the cardinal extremitics, the beak not prominent,
cardinal area narrow, lincar. Brachial valve flat. Surface marked by
fine, rounded, bifurcating strin:, which become strongly curved as they
approach the eardinal margin, about five or six of them occupying the
space of 2 mm. on the margin. "These radiating markings are crossed
by much finer, concentric strize, which are only visible through a
magnifying glass, and hy » few inconspicuous lines of growth.

The dimensions of a rather small specimen are: length, 28 mm.;
width, 32 mm.; convexity, 2.5 mm.

STROPHEODONTA 1NDENTA (Con.).
Plate XXVI., Fig. 12,

1838. Leplana indenta Con., 2d Ann. Rep. N. Y. Geol. Surv,, p. 117.

Description.—Shell small, wider than Iong, semi-circular or semi-
clliptical in outline, the hinge-line equaling the greatest width.
Pedicle valve convex, umbeo prominent, flatiened toward the eardinal
angles, most elevated near the middle. Surface marked by strong,
subangular, radiating ribs and by finer, concentric markings, which
are strong in the furrows hetween the ribs, but searcely recognizable
upon the ribs themselves, giving to the furrows a conspicnous, indented
appearance. Brachial valve not seen.

The dimensions of the best-preserved specimen observed are: length,
6 mm.; width, 7.5 mm.
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B
Remarks.—Conrad’s original description of Lepiwna indenfa was
very meagre, and Hall included the species in Stropheodonta vari-
sirieta. In his bibliogeaphie list, however, Schuchert has recognized it
as a distinet species, and.doubtless he is correct in so doing. None of
the New Jersey specimens identified with this spocies are as large as
the one described by Conrad, which is zaid fo be three-fourths of an
inch in length, but they are all very characteristically marked hy the
strong, transverse indentations in the radiating furrows, and may al-
wavs he recognized by this character,

STROPHONELLA PUNCTULIFERA (Con.).
Plate XXVIIL, Figs. 6-8.

1850,  Strophodonta punctulifere Hall, Pal. N. Y., vol. IIL, p. 188,
pl. 21, figs. 4 a-b, pl. 23, figs. da—c, 5¢, V¢,

Description.—Shell subsemi-circular in outline, strongly concavo-
convex, the hingeline about equaling the greatest width. Pedicle
valve slightly convex on the umbo, then becoming strongly concave to
the lateral and front margins; the cardinal area narrow; the heak
inconspicuous, scarcely projecting heyond the hinge-line. Brachial
valve slightly eoncave on the umbo, then becoming strongly convex
or genienlate towards the lateral and front margins, following some-
what closely the curvature of the opposite valve. Surface of hoth
valves marked by strong, angnlar, raised, radiating stria;, which in-
crease by bifureation and implantation; becoming finer toward the
margins. On well-preserved specimens these”striee are seen to be
punctate. The interior surface of the valves is pustulose, giving to
the surface of internal casts a pitted appearance.

"The dimensions of an average-sized individual are: length, 33 mm.;
width, 50 mm.

Remarks—This shell is always poorly preserved, the best specimens
observed being but fragmentary. It can be easily recogmized, how-
ever, in most cages, by its strong, angular, radiating markings and by
the strongly-pitted surface of internal casts.
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ORTIEOTHETES wooLworTHANA (Hall).
Plate XXVIIL,, Fig. 5.

1859, Strophomena woolwarthana 1Mall, Pal. N.Y, vol. T1L, p. 102,
pl. 17, figs. L a—f, 2 a—c.

Desoription.—Shell longitudinally semi-clliptical, hinge-line equal-
ing the greatest width. Pedicle valve slighfly convex or flattened
on the umbo, concave toward the front, marked interiorly by a broad,
flabellate, muscular impression; the beak elevated, but searcely pro-
jecting' heyond the cardinal line; cardinal arca flat, rather high;
delthyrium broadly triangular, closed by a deltidium. Brachial valve
convex, flattened on the umbo, most clovated toward the front. Surface
of both valves marked by angular, raised, radiating striee, which are
crossed by fine, concentric strize and by a few more conspicuous lines
of growth. .

The dimensions of an average specimen are: length, 32 mm.;
width, 34 mm.

LEPTAENA RIOMBOIDALIS Wilek.

Plate NXVIL., Fig. 9.
See, also, pp. 228, 802, 325, 3646.

This species is not a commeon one in the Coeymans Himestone fauna.
The specimens observed are of medium size, one of the most perfect
ones being 17 mm. long by 24 mm. wide. As compared with the
Decker Ferry representatives of the species, they are larger, with pro-
portionally-finer concentric wrinkles and less sharply-defined radiating
strize.

SCHIZOPHOUTA BISINUATA I. 8p.
Plate XXXI,, Figs. 12-14.

Description.—Shell subcireunlar or fransversely subelliptical in out-
line, the hinge-line about onc-half the width of the shell. Iedicle
valve convex, its greatest depth usually posterior to the middle, from
which point it curves abruptly to the cardinal margins, but more
gently {o the sides and to the front, where there is a broad, shallow, ill-
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defined sinus, which is usually deeper on the two sides, with a rounded
clevation in the middle, giving to the shell the appearance of having
a double sinus. The heak is of moderate prominence, semnewhat in-
curved over the narrow, concave, cardinal arca.  Brachial valve more
convex than the pedicle, with a hroad, low, ill-defined mesial fold
toward the front. Surface of Loth valves marked by fine, radiating
striw.

The dimensgions of a rather smail pedicle valve are: length, 18 mm.;
width, 21 mny. ; convexity, 5.5 mm. Those of an average-sized brachial
valve are: length, 22 mn.; width, 25 mm.; convexity, 7 mm.

Remarks.—This specics is closely allied to Schizophoria multistriate
H. of the higher Helderbergian beds, bub may be distinguizhed from
that species by its more or less conspicunus double sinus in the pedicle
valve. .

GYPIDULA GALEATa (Dal).
Plate XXVIIL, Figs. 1-8,

1859. Pentamerus galeatus Mall, Pal. N. Y, vol. 11T, p. 257, pl. 48,
figs. 1 a—z, pl. 47, figs. 1 a—m.

Description.—Shell subglohose, becoming more and more clongate
with age. Pedicle valve gibbous, hecoming exceedingly ventricose in
the winbonal region in old thells; longitudinally subovate in ouiline
when mature, the younger shells often being transversely subelliptical
in outline; the surface smooth in young indivduals, becoming plicated
and developing a mesial fold with age; the heak prominent and
strongly incurved. Internally ihe dental plates extend forward from
the margins of the delthyrium, and arc united to form a prominent
spondylium, which is supporied by n strong median sepium. Brachial
valve depressed-convex, usually tramsversely subelliptical in outline,
but sometimes becoming longer than wide in old age.  Surface smooth
in young shells, and on ihe nmhonal portion of adults, hecoming pli-
cated with age and developing a shallow, indefinite median sinus.
Surface of both valves marked with low, rounded plications, which
arc more or less variable in number and in prominence, and which do
not reach to the beak, leaving the umbonal region smooth. Toward
the beak and upon the umbonal region the concentric lines of growth
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are usually inconspienous or obsolete, but towards the anterior mar-
gin, in old chells, they become coarse and crowded.

The dimensions of an average-sized pedicle valve are: length, 27
mm.; width, 24 mm.; convexity, 14 mm. The dimensions of the
largest pedicle valve observed are: length, 44 mm.; width, 81 mm.;
convexity, 23 mn.

Lemarks—This shell, in its typical American form, is exceedingly
abundant in the lower beds of the Coeymans limestone, and, except
in characters due to different stages of growth, does not exhibit
any great variation. Formerly the species was placed in the genus
Pentamerus, and, because of its great abundance, the formation was
designated the “Pentamerus limestone” in the older geological and
paleontological reports of New York State. The species may always
be recognized by its subglobular form and its smooth umbonal region.
Frequently, in breaking the rock containing specimens of this shell,
individuals arc split Iongitudinally along the line of the median
septum, and in such specimens the characleristic median septum can
be clearly seen.

GYPIDULA GALEATA (Dal) var.
Plate XXVIIL, Figs. 9-12.

In the upper portion of the Coeyimans limestone near Hainesville
there oceurs a form of Gypidula which may, perhaps, be considered
as a variety of (. galeata. It differs from the typical American form
of the species in having somewhat finer and more conspicuous radiating
plications and in having the fold and sinus entirely obsolete.

GYPIDULA ANGULATA nh. s,
Plate XXVIIIL., Figs. 13-21.

Description.—Shell subglobular in form, usually wider than long.
Pedicle valve subovate or subquadraie in outline, gibbous; the beak
prominent and sirongly incurved, the median portion of the shell cle-
vated in a sharply-defined fold, which reaches to the umbonal portion
of the valve. The fold is sometimes plane on top, but usually bears:
three prominent, subangular plications which reach to the umbo. The
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lateral slopes convex, rounding into the posterior region of the valve,
sometimes bearing a single, subangular plication on each side ad-
jacent to the mesial fold. Brachial valve transversely subelliptical
in outline, much less convex than the opposite one, with a more or
less abruptly-depressed median sinus near the anterior margin, which
usually contains two well-defined, rounded or subangular plications.
The surface of both valves, aside from the plications already de-
scribed, is smooth, or marked only by inconspicuous lines of growth.
The dimensions of a large pedicle valve arc: length, 21 mm.;
width, 23.5 mm.; convexity, 11.5 mm. Those of a smaller brachial
valve are: length, 13.5 mm.; width, 16.5 mm.; convexity, 4 mm.
Remuarl:s—This species has only heen observed in the upper portion
of the Coeymans limestone, associnted with the variety of . galeata
last deseribed. 1t differs from (. geleate in its much more prominent
fold of the pedicle valve, which is extended further toward the beak,
and in i{s much coarser and more conspicuous subangular plications,
which are cither restricted to the mesial fold and sinus, or to these
portions of the shell and the immediately adjacent parts of the lateral
slopes.  These characters are constant in all the specimens observed,
and they show no intermediate forms connecting them with &.
galeala, and, as they also occur at a somewhat higher geologic horizon
than the typieal galeata, is helieved that they are worthy of being dis-
tinguished as a separate species. '

RIYNCHONELLA SEMIPLIGATA (Com.).
Plate XXIX., Figs. 12-10.

1859, Rhynchonelle semiplicate Hall, Pal. N. Y., vol. 111, p. 224,
pl. 29, figs. 1 a~o.

Description—Shell small, subtriangular or suboval in outline.
Pedicle valve with a closely-incurved beak, smooth on the umbo and to
abont the middle of the shetl; plicated toward the margin, the mesial
portion depressed foward the front in a rather deep sinus, usnally with
a single, short, median plication. Brachial valve a little more convex
than the pedicle, smooth posteriorly, with an elevated mesial fold
toward the front, and plications toward the margin, Both valves
marked by two or three angular plications on cach side of the fold
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and sinus, which do not extend beyond the middle of the shell, and
usually by a single median plication in the fold and sinus. In the
younger individuals, before the plications hegin to he developed, the
surface is entirely smooth.

The dimensions of a full-grown individual are: length, 5.5 mm.;
width, 5.5 mm. ; .thickness, 3.5 mm.

Lemuarks —'This little species resembles younger individuals of R.
alliplicata, but may always be distinguished by the smooth posterior
portion of the shell, the plications ending at about the middle, while
in R. altiplicata they reach nearly to the beak.

RUYNCILONELLA ALTIPLIcaTs Hall.
Tlate NNIX,, Figs. 227,

1859.  Rhynchonella altiplicate Hall, Pal. N Y, vol. 111, p. 231, pl.
33, fige. 2 a—k.

Description.—8hell broader than long, subtriangular or broadly
subovate in outline. Pedicle valve with a pointed, incunrved beak,
depressed anteriorly in a deep, angular sinus, which exiends to the
umbo and bears a single, strong, angular, median plication. Brachial
valve more convex than the pedicle, elevated in front in an angular
mesial fold. Both valves marked by three or four simple, angular
plieations on each side of the fold and sinus, which continne nearly
to the beak, and with a single median plication on the fold and sinus, '

The dimensions of a large specimen are: length, 8.5 mnr. ; width,
10.5 mm.; thickness, ¢.5 mm.

Kemarks—This specics, ag described in the New York Paleontology,
is typically a memher of the fauna of the New Scotland beds, but in
New Jersoy the shell so identified occurs in the Coeymans linestone,
where it rarely grows as large as in New York. TUsually the shell does
not attain a greater length than 6 mm., but occasionally an individual
is obsorved fully as large as the New York represenfatives. 1f re-
sembles the associated I, semiplicula, and sometimes seems to grade
into that species, but iypically it is proportionally broader and is
marked by plicaiions which reach much nearer to the heak.
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RHUYNCHONELLA TRANSVERSA Ilall.
Iate NXXIX,, Figs, 25-31.

1859, Rhynehonellu transpersa Hall, Pal. N. Y.,l\'ol. 1TL., p. 234, pl.
34, figs. 9-16.

Description.—Shell subtriangular in outline, wider than long, the
poslero-lateral marging meceting at the buak in an angle of 90° or a
little more. DPediele valve depressed-convex, most prominent on the
umbo; depressed anteriovly in a rather hroad, rounded sinus; the
beak pointed, incurved over that of the opposite valve. Brachial valve
more convex than the pedicle, flattened on the wmbo, elevated an-
teriorly in a prominent mesinl fold. Surface of each valve marked
by about fifteen gimple, angular plications, which extend to the beak,
about ihree of them being included in the fold and sinus.

The dimensions of an average-sized individual are: length, 8 mm.;
width, 10 mm. ; thickness, 5.5 mm.

uxowNvuLus MuTapins (Hall).
Plate XXIX., Figs. 1-5.

1859, Rhynchonella mutabilis Hall, Pal. N. Y., vol. IIT., p. 225,
pl. 29, figs. 4 a—o, pl. 30, figs. 1 a—e, 2 a—r.

. Description—Shell subglobose, usually longer than wide. Dedicle
valve strongly convex, most prominent on the umbo; bealk small,
pointed, closely ineurved over that of the opposite valve, the anterior
margin produced into a linguiform extension nearly at right angles
to the plane of the valve and fitting into a corresponding sinus in the
margin of the brachial valve. The mesial portion of the valve, op-
posite the lingual cxtension, slightly depressed  anteriorly into a
shallow, more or less inconspicwous mesial sinus. Brachial valve
usually a little more eonvex than the opposite one, its heak closely
“incurved under that of the pedicle valve. "Toward the front its mesial
portion is slightly clevated in an indistinct, depressed fold. Surface
of cach valve marked by twenty-two to twenty-cight depressed,
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rounded, simple plications, which reach to the beak, about six.or eight
of them being included in the sinus and lingual extension of the
pedicle valve, with a corresponding number on the fold of the brachial
valve. Toward the front each plieation is marked by a slight median
groove.

The dimensions of a nearly perfect specimen are: length, 19 mm.;
width, 17 mm.; thickness, 18 mm.

GNCINULUS NUCLEOTATUS (Hall).
Plate XXIX,, Figs. G-9.

1859.  Rhynchonells nucleolaly H.all, Pal. N. Y, vol. I1T,, p. 227,
pl. 31, figs. L a—f, 2 a—y.

Description.—Shell suhglobular or subcubical in form, longer than
wide, the anterior view suhquadmnguiar. Pedicle valve suboval or
subpentagonal in outline, flattened on the umbo, the lateral and front
margins bending more or less abruptly to the line of junction of the
two valves. The median portion of the valve depressed toward the
front in a shallow sinus, which is produced anteriorly into a lingui-
form extension at nearly a right angle to the plane of the valve.
Brachial valve more convex than the pedicle, its lateral margins
bending abruptly to meet the margin of the opposite valve: The
mesial fold ill-defined, searcely distinguishable cxcept close to the
front margin. Surface of cach valve marked by from eighteen to
twenty-two depressed, rounded, simple plications, grooved near the
margins of the valves and extending to the beak. From three to five
plications are included in the mesial sinus of the pedicle valve, with a
corresponding number on the fold of the brachial valve.

The dimensions of a perfect specimen are: length, 17 mm.; width,
13 mum.; thickness, 13 mm.

Eemarks—This shell resembles U. mautabilis, but is less nearly
glohular and has coarser and fewer plications.

-
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UNCINULUS ryradipatis (Hall).

Plate XX1X., Figs. 10-11.
See, also, p. 309,

183 Rhynchonella pyramidale Hall, Pal, N, Y., vol. TIL, p. 229
pl. 32, figs. 1 ez, 2 e—d.

r

-

Description.—Shell subglobular or subpyramidal ip form, suboval
or subpentagonal in outline, length and hreadih equal or broader than
long. DPedicle valve depressed-convex, more or less sharply deflected
along the postero-lateral margins, the beak rather bluni, closely in-
curved over that of the opposite valve; the anterior margin produced
in a lingual extension, whicl s bent at nearly right angles to the
plane of the valve, the mesial sinus but slightly depressed. Brachial
valve very gibhous toward the frent, sloping with a gentle, convex
curve from near the front margin io the heale; umbo flnttened, in-
curved under that of the opposite valve. Surface of each valve marked
by thirteen to eighteen simple, rounded plicaitons, which are flattencd
or slightly grooved towurd the front margin.  Threc or four plications
are included in the sinus and lingual extension of the pedicle valve,
with a correspending number on the fold of the brachial valve. 'The
plications of the pedicle valve become obsolescent upon the wiubo and
do not reach the beak; those of the brachial valve become much
fainter, but do not whelly disappear o1 the winbeo.

"The dimensions of u nearly-perfect individual are: length, 16 mm.;
width, 16 mm.; thickness, 16 mm.

Remarks—This specics is most closely related to Unicinulus nucle-
olelus, and it is quite possible that the two grade into one another.
Typieally U, pyramidefus has somewhat coarser plications, which are
not so conspicuously grooved toward the front margin, and the brachial
valve is much more clevated in front, giving it a subpyramidal form.
In the Cocymans limestone the species does not grow so large as in
the New Scotland beds. 1t has been found in this formation only
in the higher beds near ainesville.
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RUYNCHOTHETA TRANSVERSA 1L 8]
Plate XXIX., Figs. 32-39,

Descriplion.—Shell small, broadly subtriangular, valves subequally
convex, greatest width anterior to the middle, the postero-lateral slopes
flattened, meeling at the heak in an angle of less than 90°. Pedicle
valve depressed-convex, the heak slightly atienuaie, sharply pointed,
erect, the delthyriwm hroadly trinngular, the median portion of the
valve depressed anteriorly in a shallow sinus. Brachial valve depressed-
convex, the median poriion slightly elevaied in front in an indefinite
fold, the heak sharply incurved. The surface of cach valve marked
by from seven to nine simple, angular plications, which continue to
the beak, one being included in the sinus of the pedicle valve and two
elevaied in the fold of the hrachial valve.

The dimensions of a very perfect individual are: length, 5.5 mm.;
width, 6.5 mn.; thickness, 2 mm. "L'hose of another more mature
gpecimen are: length, 6 mm.; width, 7.5 mm.; thickness, 3 mm.

Remarks—Iun its sharply-pointed, ercct In:a]\, in the form of the
delthyriwm and in the flaitened postero-lateral slopes, this little shell
resembles Rhynchotretn cuneate of the Niagaran faunas, and the two
shells ave believed to be eogeneric. Tt differs from the Niagaran shell,
hewever, in its smaller size and its greater proportionate breadth. The
gpecigy iz not uncommon in the higher beds of the Coeyimans limesione
near Hainesville, but has noP heen observed elsewhere.

ATRYPA RETICULARIS (Linn).

I'late XXX., Fiza. 11-15
See, also, pp. 236 and 30Y.

Description—Shell subelliptical in outline, longer than wide.
Pedicle valve depressed-convex, with a shallow, rounded inesial sinus
extending from near the middle to the front margin; beak small,
pointed, closely incurved over that of the opposite valve. Brachial
ralve gibbous or ventricosze, its greatest convexity a little back of the
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middle, from which point it curves regularly to the margin on all sides.
Surface of each valve marked by about forty bifurcating plications,
which are crossed by concentrie lamellee of growth,

The dimensions of a nearly perfect individunal are: length, 25 mm.;
width, 23 mm.; thickness, 17 mm.

Bemarks—This is a variable form, the description given being
made to fit the more nsual form of the specics as it occurs at this
horizon. The meost conspicuous variations of the species are the
relative convexity of the two valves, which are sometimes almost
equally convex, and the number and size of the plications. The
representatives of the speecies in the Coeymans Jimestone, as well as
in the Helderhergian fauns generally, are usually more finely plicated
than those of the Decker Forry fauna,

.

SPIRIFER ¢YCLOPTERUs Hall, |

Plate XXX, Fig. 2. ’
See, also, p. 314, pl. XXXVIIIL.

The genus Spirifer is usnally not abundantly represented in the
fauna of the Coeymans limestone, except at the very top of the
formation, where several species occur.  The commonest, and almost
the only member of the genus in the midst of the formation, is a shell
which las been identified as §. cycloplerus, a species which, as
originally described, ig typically a member of the fauna of the New
Seotland beds. The Cocymans limestone specimens in New Jersey
are all more or less fragmentary, and in none of the full-grown ones
is the surface perfectly enough preserved to retain the characteristic,
coneentric and fimbriate markings of the species. A few small speci-
mens, which are apparently the young of this species, agree closely
with specimens of 8. vanuzemi from the Manlius limestone, and at
first were so identified, and some of these refain the fine surface
markings of the species. It is possible that S. vanuzemi is ancestral
to this Helderbergian species.
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SPIRIFER MACROPLEURUS (Con.).

P'late XXX, Fig. 1,
See, also, p. 313, pl. XXXVIL

A single specimen referable {o this species, helonging typically in
the fauna of the New Scotland beds, has been observed in the Coey-
mans limestone associated with Gypidule galeatus and other typical
members of the fauna. It is a pedicle valve, and is zmaller than the
usual size of the speeies in the higher fauna, it having a length of 19
mm. and a width of 28 mm.

SPIRIFER 0C10C0sTATUS, Flall,
Plate XXX, Figs, 5-8.

1859.  Spirifer oclocostatus Hall, Pal. N. Y, vol. 11L, p. 205, pl. 28,
figs. 4 a—e.

Description.—Shell wider than long, the hinge-line shorter than the
greatest width, cardinal extremities rounded, anterior margin broadly
rounded.  Pedicle valve rather strongly convex, most elevated on the
umbo, beak prominent, incurved over the short, ill-defined concave
cardinal area, delthyrium broadly triangular, the median sinus smooth,
continuing to the leak, subangular in the bottom. Brachial valve a
little less convex than the pedicle, most prominent in the middle, the
mesial fold slightly or not at all clevated above the lateral glopes.
Surface of each valve marked by about four prominent, subangular
plieations en cach gide of the fold and sinus. '

The dimensions of a nearly-perfect brachial valve are: length, 10
mm. ; width, 19 mm.

Lemarks.—This species has only been observed in the higher beds -
of the Cocymans limestonce near Hainesville. All the specimens ob-
served are fragmentary, and the finer surface characters have been
destroyed by exfoliation, but near the front margin of one of the best-
preserved specimens several conspicuous, concentrie lines of growth
may be detected.
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SPIRIFER coNcixxus Hall,
Plate XXX, Fig. 3.

1859.  Spirifer concinnus Hall, Pal. N. Y., vol. I1L, p. 200, pl. 25,
figs. 2 e—i, pl. 28, figs. 7 b.

A single imperfect brachial valve from the upper beds of the Cocy-
mans limestone near Hainesville is referable to thiz species. The
hinge-line is about equal to the greatest width of the shell, the lateral
margins meeting the cardinal margin at aboui right angles. The
mesial fold is prominent and rounded, continuing to the beak, without
plications. Tach lateral slope is marked by eight simple, rounded
plications, which become fainter toward the cardinal margins, the
last two or three being almost obliterated hy reason of the exfoliated
eondition of the specimen. .

The dimensions of the specimen are: length, 13 mm.; width, 18
mm.

CYRTINA &p. undet.
Plate XXX, Figs. 9-10.

In the upper bheds of the Coevmans limestone near Hainesville
there occurs a species of Cyriina which seems to be different from
the only deseribed Helderbergian species, €. dalmani Hall. The
material is foo imperfect for certain identification or for description.
The larger specimens, of the pedicle valve have a very high, slightly-
concave, cardinal arca, with a broad delthyrium. The median sinus
is rather broad and shallow, and cach lateral slope of the shell is
marked by about three, breadly-rounded plications,

RILYNCHOSPIRA Foramrosa (Hall),

Plate XXXI., Figs. 9-11.
See, also, p. 240.

This species has already been described from the Decker Ferry
formation, although it is typically a member of the Helderbergian
faunas. The Coeymans limestone specimens are usually somewhat
more finely plicated than those in the Decker Ferry fauna, but they
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vary considerably in this character, a specimen occasionally being
observed which has fully as coarse plications as the earlicr ones. The
species varies considerably in size, one of the larger specimens ob-
served being 18 mm. long by 17 mm. wide, which is considerably
larger than any which have been seen in the Decker Ferry fauna.

MERISTELLA LAEVIS (Van.).

Plate XXXI., Figs. 1-8.
See, also, p. 317,

The representatives of this species in the Coeymans limestone
fauna of New Jersey are all small, it rarely attaining a length of more
than 10 mm. At the very summit of the formation near Hainesville,
however, some larger individuals have been observed, one heing 16.5
mm. in length and another 18 mm. They agree in all respects with
the younger individuals of the species as it occurs in some of the
higher beds, being smooth, longitudinally subovate shells, with no
ginus in the pedicle valve except in the case of the somewhat larger
individuals already mentioned from the top of the formation.

NUCLEOSPIRA VENTRICOSA HHall.
Plare XXX, Figs. 15-22,

1859, Nucleospira ventricosa Hall, Pal. N. Y., vol. I1L, p. 220, pL
14, figs. 1 a-n, pl. 28 B, figs. 2-9. °

Description.—Shell small, subglobose, usually a little wider than
long, the valves subequally convex. Pedicle valve with & narrow and
shallow mesial depression, which becomes faint or almost obsolete on
the umbo; the beak closely incurved over that of the brachial valve.
Brachial valve with a median depressed line which is less conspicuous
than that of the pedicle valve. Surface marked by indistinet, con-
centric lines of growth; when perfect, covered with minunte hair-like
spines.

The dimensions of a small, but nearly perfect individual, are:
lengih, 6 mm.; width, 6.25 mm.; thickness, 4.25 mm.

Remarks—This little species has been observed in the Cocymans
limestone, only in the upper beds, near Hainesville.
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MOLLUSCA.
PELECYPODA.
RHOMBOPTERIA CLATHRATUS 1. 8.
Dlate XXXI,, Figs. 16-18.

Description.—Shell inequivalvate, oblique, subrhomboidal in out-
line, the anterior and posterior margins subparallel, the basal margin
rounded. Ilinge-line straight, produced anteriorly, as well as pos-
" teriorly from the beak, which is located anterior to the middle. Left
valve strongly convex transversely across the umbonal ridge, scarcely
auriculate in front, a shallow, indefinite sinus extending from the
beak nearly verfically to the anterior margin. Surface marked by
broad, concentric bands, which, on their lower margins and reaching
for more than half their width, are erossed by two seis of fine strim,
making an angle with each other. The right valve associated with
this shell, and doubtless belonging to it, is nearly flat, with rounded,
concentrie wrinkles, not marked by the cross-lines of the left valve.

A left valve somewhat larger than the average las a height, ob-
liquely from the beak to the basal margin, of 22 mm.; its width, at
right angles to thig line, is 15 mm., and its convexity, 5 mm.

Remarks.—This species is rather common in the uppermost beds of
the Coeymans limestone near Hainesville. The left valves are by
{ar the most common, but very few specimens of the right valve, and
all of these small, having heen observed. Many of the specimens are
entirely exfoliated, so that only the concentric bands can be recog-
nized, the finer eross-lined surface markings being wholly obliterated.
On the casts the anterior suleus, extending vertically downward from
the beak, is far more conspicuous than when the shell is preserved,
and consequently, also, the anterior aurienlation of the shell.

In general form and in surface markings this species resembles
Rhombopteria mira Barr.,, from Bohemia, which has been made the
type of the genus by Jackson,* buf the anterior eardinal angle is more
hroadly rounded in the American shell and it is less auriculate an-
teriorly.

* AMem. Bost, Soc. Nat. Hist., vol. IV. No. 8 p. 380.
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RHOMBOPTERIA CLATHRATUS var.
Plate XXXI., Fig. 15.

In the Cocymans limestone near Peter’s Valley a single specimen
of Rhombopterie has been observed, which may represent a species
distinet from the shell just deseribed.  The single imperfect specimen
is not sufficient, however, io determine this with certainty, and it may
for the present be considered as a variation of R. elathrafus. Iis
contour is more irregular than that of the typical form of the species,
the beak is more anterior and the anterior auriculation is more pro-
nounced. The surface is, for the most part, exfoliated, but enough
is retained to determine that its markings are essentially identical
with R. clathratus.

ACTINOPTERIA COMMUNI§ (Hall),
I'late XXXI., Fig. 21.

1859.  Awvicula communis Hall, Pal. N. Y., vol. I1L., p. 286, pl. 52,
figs. 1-%, pl. 53, figs, 1, 4, G.

Description.—“Shell obliquely ovate; the left valve gently convex in
the middle, and becoming gibbous towards the beak, which, in the
young shell, is narrow and projecting above the hinge-line; right
valve flat or gently concave in the middle and below, and becoming
slightly convex on the umbo; anterior side gently curving to the basc,
which is broadly rounded, the curvature of ihe posterior side being
mere abrupt; anterior wing small, trigonal, obtusc at its extremity,
strongly defined from the body of the shell; posterior wing three
times as long as the anterior wing, obtusely or subacutely pointed,
extending more or less beyond the margin of the shell, concave on
the outer or latcral margin, its junction with the body of the shell
not strongly defined.

“Surface of left valve marked by slender, sharply-defined,
rounded radii, the principal of which are distant from two to four
or five times their width, and the spaces occupied by one, two or three
finer interstitial, radiating striee (these radii are but faintly, and some-
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times not at all, perceptible on the posterior wing, except along its
upper margin, while they are not seen on the anterior wing), con-
centrically marked by fine, lamellose strim, which, in the more per-
fectly-preserved surfaces, are clevated and subimbricating; these
striee are usually conspicuous on both the anterior and posterior wings.
Surface of the right valve marked by broader and scarcely elevated
radii and less-defined concentric strie.”—Hall.

Remarks—Fragments of a winged pelecypod shell are occasionally
found in the Coeymans limestone, whieh are apparently to be identi-
fied with this specics. No specimens perfeet cnough for description
have been observed,.so that the above deseription has been copied from
the New York Paleontology.

CONOCARDIUM sp. undet.
Plate XXXI.. Figs. 19-20.

Represeniatives of the genus Conocardium are rare in the Helder-
bergian faunas. A single specimen from the Coevinans limestone
near Peter’s Valley is too fragmentary for identification or deseription,
but when complete it must have been a shell 15 mm. in height by 18
mm. in length. It is marked by flat ribs about equal in widih to the
flat-bottomed grooves which scparate them.

GASTROPODA.

BULIMORPHA ? HELDERBELGIAE 1. sp.
Plate XXXII., Fig. 8.

Description.—Shell small, with five or six volutions, apical angle
about 45°, the apex obtuse. Surface of the volutions depressed-con-
vex, the suture shallow.  Aperture subovate in outline, outer lip entire,
columella lip smooth. Surface nearly smooth, with very fine lmeq
of growth, which ean 01113 be detected with the aid of a lens.

The dimensions of a nearly-perfect specimen are: length, 7.5 mm. ;
diameter of last volution, 4.5 mm. ; height of aperture, 4.5 mm,
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Remarks—This specics from the upper beds of the Coeymans lime-
stone near Hainesville resembles the little shells from the Carbon-
iferous faunas, to which the name Bulimorpha has Dheen applied by
Whitfield.* So far as the specimens are preserved, they seem not to
be generically distinet from Carbonifcrous specimens, and may be
referred provisionally to that genus.

LOXONEMA? sp. undet.
Plate XXXII., Figs. 9-10.

Description.—Shell with a highly-elevated spire, apical angle about
21°, volutions eight or more in number, regularly convex, gradually
expanding, the suture moderately deep. Aperture not well preserved,
but apparently subeircular in ouiline. Surface nearly smooth, but
with a magnifying glass exceedingly-fine lines of growth may be
detected.

With the apex completed, the dimensions of a full-grown specimen
are, approximately: length, 20 mm.; diamecter of last wherl, 6.5 mm.

Remarks.—More or less fragmentary specimens of this little shell
are rather common in the higher beds of the Coeymans limestone
near Hainesville. In none of them is the apex of the spire preserved,
50 that the total length of the shell and the total number of velutions
have never heen observed. 1t is quite possibly an unnamed species,
but better material should be available for comparison with other
forms.

PLATYCERAS GIBROsuM Hall
Plate XXXII., Figs. 5-7.

1859, Platyceras gibbosum Hall, Tal. N. Y., vol. I1L,, p. 323, pl. 59,
' figs. 6 d—g, 7 a.

Description—“Shell obliquely snbovoid, with one or two closely-
contignous volutions at the apex, from which the last one expands
more or less rapidly, becoming ventricose in the middle and below;

* Bull. Am. Mus. Nat. Hist,, vol. 1., No. 3, p. 4.
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upper part of the last volution rounded, becoming angular and pli-
cate helow; aperture somewhat rounded ; peristome sinuons, Surface
marked by fine, undulating, transverse striz, which are erossed by
much finer, obscure or obzolete, longitudinal striee.”—Hall.

Remarks.—This type of gasteropod shell is not common in the
Coeymans limestone fauna, most of the specimens observed being
from the upper beds near Hainesville. Those which are well enough
preserved for identification seem to agree most closely with Hall’s
figures and description of P. gibbosum, and are consequently so
named.

TENTACULITES ELONGATUS Hall.

Plate XXXII., Fig, 4.
See, also, pp. 319 and 3G3.

Tragments of this species are occagionally present in the Coeymans
limestone fauna. They are usually in the form of internal casts, but
the surface of the shells may occasionally be observed. The casts have
the appearance of being a series of truncated cones placed end fo end,
each one being slightly smaller than the preceeding one, and forming
a series of annulations, of which the lower slope is perpendicular and
the upper one very gradual. Externally the annulations are rounded,
the entire outer snrfaé_e of the shell being marked by fine, annular
strize.

ARTHROPODA.
TRILOBITA.
DALMANITES PLEGROPTYX {Green).

IMate XXXII., Fig. 1.

1859. Dalmaniae pleuroptyz Hall, Pal. N. Y., vol. TIL, p. 356, pl.
74, figs. 1-12, pl. 75, fig. 1.

Description.—“Pygidium triangular, transversely convex; the pos-
terior extremity acute, attenuate; the axis a little depressed toward
the lower exiremity, which rizes in strong relief above the border
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below. The axis is gradually attenuate, the width at the posterior
extremity being about one-third as great as af the anterior extremity,
which is about five-cighths as wide as the greatest width of the lateral
lobe at its upper margin; ifs outline is curved and sometimes scarcely
earinate, the latter feature more often scen in the casts. The number
of articulations in the axis is seventeen; and on cach of the lateral
lobes are eleven to thirieen ribs, which are little wider than the fur-
rows which separate them, the whole bending downwards toward the
outer extremities and uniting in a thickened border. Jach rib of
the Iateral lobe is marked by a longitudinal groove, parallel with the
margin and a little ncarer to the upper than the lower margin”—
Hall.

The dimensions of a full-grown pygidium are, approximately:
length, 53 mm.; breadth, 68 mm.

Remarks.—Only the pygidium of this specics has been detected in
the New Jersey collections, and the specimnens observed are, in almost
every case, merc fragments. There is no doubt, however, of the
1dentity of these imperfect specimens with this rather common species
of the New York Helderbergian fauna. :

PROETUS PROTUBERANS Hall.
Plate NXXII,, Ifig. 2.

185%.  Proetus protuberans Hall, Pal. N. Y, vol. TIL, p. 351, pl. 73,
figs. 5-8.

Only the pygidium of this species has been observed in the fauna
of the Coeymans limestone in New Jersey. The only specimens
observed are fragmentary, but they can be distinguished from the
pygidium of Phacops logani by the flattened marginal horder.
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DUSCRIFTIONS OF SPECIES IN THE NBEW ScOTLAND-BECRAFT Fauxa.
COELENTERATA.
SPONGIAL.
Hi1xpiA rIerosa (Roemer).
Plate XXXIII., Figs. 1~2.‘

1883, Hindia fibrosa Hinde, Cat. Foss. Sponges Brit. Mus., p. 57,
pl. 13, figs. 1-1 b,

1895. Hindia fibrosa Girty, 14th Ann. Rep. N. Y. State Geol. for
1894, p. 263,

Description—“Sponges globular in form, with an even, rounded
surface and without peduncle or any point of attachment. The
specimens vary between 13 mm. and 38 mm. in diameter. As seen
in section through the centre, the growth of the sponge commences
with a small, forcign body or even loose tissue in the centre, from
which extend minute, straight canals, about 0.3 mm. wide, In close
proximity to cach other, to the outer surface. The canals are circular
or polygonal in scction; their walls are formed by the spicular skele-
ton. The individual element of the skeleton appears to have a thick-
ened, spherical cenire, from which four to six short arms radiate in
different directions, and by their attachment to the ends of adjoining
spicular arms form a continuous, open, very regular mesh. The
spicular arms or rays appear to hie cither smooth or tuberenlated. No
special surface-spicules have heen preserved.”—Hinde.

vemarks—This sponge has been observed in New Jersey only in
the lower, cherty limestone member of the New Scotland beds. In
most cases the spicular mesh surrounding the radiating canals has
been dissolved, leaving only the empty mould. Such specimens are
always siliccous, and may be casily recognized by their globular form
and their radiate, spicular structure, which may be seen when the
specimens are broken. Occasionally, however, specimens are preserved
in the peculiar condilion deseribed by Girty, in which the radiating
canals appear to he entirely surrounded by double walls, between which
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is preserved an imperfect cast of the spicular framework. Such speci-
mens show a strong resemblance fo a small, globular, Favosite coral.
According to Girty, the size of the species has a considerably-greater
variation than that indicated by Hinde, the specimens he studied
ranging from 6 mm. to 64 mm. in diameter. The New Jersey speci-
mens are usually from 15 mm. to 20 mm, in diameter.

 ANTHOZOA.

STREPTELASMA STR1CcTUM Hall.
Plate XXXIII,, Figs. 5-4.

1887. Streptelasma strictum Hall, Pal. N. Y., vol. VL, p. 1, pl. 1,
figs. 1-10.

Description.—“Corallum simple, conical, very gradually and regu-
larly enlarging; straight or very slightly curved, except at the apex,
which is sometimes more abruptly bent. Exterior marked with strong
undulations of growth and numerous, fine, concentric strie; external
rays very prominent, from forty-five to fifty at a point where the
diameter of the corallum is 15 mm., the increase in numbers taking
place usually at three distinet points, but sometimes at only two.
Calyx decp, sides thin and nearly erect; a flat space at the bottom.
In one calyx, having a diameter of 20 mm., there are fifty-four
lamelle; alternate lamell® extending only a short distance from the
walls at the base of the calyx and frequently coalescing with the
primary lamelle. For some distance below the calyx-margin the
lamelle are of the same size, their edges smooth and rounded, be-
coming sharp below, and their sides often distinetly granulose or
spinulose. The primary lamelle unite and coalesce at the centre of
the calyx, forming an indistinct plate or vesiculose core from 3 to 5
mm. in diameter. Fossette obseurc or obsolete. This species is dis-
tinguished by the usually rigid straightness of its form and the
strongly-ribbed exterior.”—Hall,
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ECHINODERMATA.
CRINOTDEA.

JCTHYOORINGS MAGNARADIALIS 1. .
Plate NXXXIIIL, Fig. 5.

Description—Caylx cup-shaped, truncated at the base, the sides
flaring at an angle of about 58°. Underbasal plates not exposed.
Basal plates large, sharply pointed above, the distal angles reaching
nearly one-half the distance from the base to the tops of the radials.
Radial plates large, pentagonal, about as hroad as high, pointed helow.
A single costal, very much wider than high, follows the radial in each
ray and supports two seriez of distichals above. Brachial plates not
known above the second distichals. Anal and radianal plates absent.

The dimensions of the tvpe specimen are: height of calyx to top of
radials, 6 mm.; diameter of calyx at top of radials, 11 mm.; height
of costals at their lateral extremities, 1 mm.; width of costals, 6 mm.

Remarks.—This species may be casily distinguished from all other
herctofore-described species of the genus Iethyocrinus by its large
basal and radial plates and the very short costals, it having more the
aspect of members of the genus Lecanocrinus, but lacking the anal
and radianal plates of that genus. This is the first recognition of a
Helderbergian or Devonian specics of the genus, it having previously
been recognized only in the Niagaran faunas and in the much younger
lower Missiseippian faunas.

MOLLUSCOIDEA.
BRYOZOA.

In some localities the lower, cherty beds of the New Scotland for-
mation contain an abundance of bryozoans, belonging to several genera
and species, but their condition of preservation is not satisfactory for
proper study.
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BRACHIOPODA.

GLOSSINA sraTIOSa (Hall}.?
Plate XXXIIL, Fig. G.

1859, Lingula spatiosa Tlall, Pal. N. Y, vol. IIL, p. 158, pl. 9, figs.
10-10 4. '

In the lower cherty limestone member of ihe New Scotland beds
near Hainesville a single specimen of a rather large, linguloid shell
has been observed, which may belong to this species. It is broadly tri-
angular in form, resembling G. spatiosa more closely than any other
deseribed Helderbergian species, but beyond this it has no characters
preserved whieh ean he wsed for identification.

PHOLIDGPS ovATA Hall,

See, also, p. 226, pl. XX.

Occasional specimens of u small species of Pholidops may be de-
tected in the strata of the New Seotland formation, especially upon
the weathered surfaces of the cherty limestone beds. The specimens
are usually poorly preserved, but, so far as can be determined, they
seem to be members of the species P, ovala.

STROPHEODONTA BECKEI Hall.
Plate XXXI1II., Figs. 7-8.

1859.  Strophodonty becku Hall, Pal. N. Y.; vol. ITL., p. 191, pl. 22,
figs. 1 a1,

Description—S8hell subsemi-clliptical to subquadrate in outline,
length and breadth sometimes equal, but usually the length is from
two-thirds to three-fouths the width; hinge-line crenulate, usually -
equaling the greatest width. Pedicle valve depressed convex, beak
small and inconspicuous, cardinal arca linear. Brachial valve nearly
flat or a little concave near the hinge-line. Surface of both valves
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marked by fine, irregularly bifurcating, raised, radiating stri, and
by strong, more or less irregular, concentric wrinkles, which curve out-
ward on approaching the cardinal margin.

The dimensions of a large specimen are: length, 37 mow; width,
46 mm.

Remarks~—This apecies oceurs oceasionally in the lower cherty lime-
stone of the New Scotland heds, is of more common occurrence in the
shaley members of the formation, but is most conspicueus in the Be-
eraft limestone, where it oceurs in great abundance. The species may
always be recognized by its strong, eoncentric wrinkles, resembling, in
this character, Lepiana rhiomboidelis, with which species it inay some-
times be eonfused when imperfectly preserved. L. rhomboidalis, how-
ever, is always strongly geniculate towards the front, the concentric
wrinkles being confined to the posterior, flattened portion of the shell,
while in 8. becker the depressed-convex form of the shell continues to
the margin, as do the concentric markings. The crenulated hinge-line
of §. becker would also always distinguish the two species, but this
ig a character which is rarely preserved.

STROPIEODONTA sp. undet.

There are in the New Scotland beds and the Becraft limestone,
and especially in the latter formation, more or less numerous speci-
mens of Stropheodonte, which doubiless represent several species.
They are all so poorly preserved, however, that their surface characters
have been practically destroyed, and it is not possible to identify them.
Onc or two forms are possibly undescribed species, bui much better
material must be had before their characters ean he made out satis-
factorily.

STROPHONELLA PUNCTULIFERA (Con.).

Plate XXXIII., Fig. 9.
See, also, p. 277,

This species has already been described from the Coeymans lime-
stone. "The New Scotland and Becraft limestone specimens are similar
in all respects to those of the preceding fauna, and their state of
preservation is much the same, all the specimens observed being frag-
mentary.
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STROPHONELLA LEVENWORTHANA (Hall).
Plate XXXIV, Figs. 1-3.

1859,  Stropheodonta levenworthana Hall, Pal. N, Y., vol. III, p.
189, pl. 21, fige, 5-7, pl. 23, figs, 1-2,

Description.—Shetl longitudinally semi-elliptical, length greater
than the breadth, hinge-line crenulated, equaling the greatest width
of the shell. Pedicle valve depressed-convex on the umbo, flattened
toward the cardinal margin, abruptly inflected toward the lateral and
front marging, giving to the enfire valve a deep concavity; beak in-
conspicuous, cardinal area linear. Brachial valve slightly concave in
the umbonal region, strongly convex or geniculate toward the front
and lateral marging, following somewhat closely the curvature of the
opposite valve. Surface of hoth valves marked by fine, irregularly-
bifurcating, raised, radiating strin, whicl are crossed on the flattened
porticn of the valves by more or less irregular, concentrie wrinkles.

The dimensions of a large specimen are: length, 36 mm.; width,
43 mm.; convexity of brachial valve, 15 mm.

Remarks.—This is one of the rarer species of the New Scotland
fauna in New Jersey, and has been observed only in the lower cherty
limestone member of the formation, where it is always in a poor con-
dition of preservation. In some respects the species resembles Leptena
rhombetdalis, but, when compared with that species, it is resupinate,
the pedicle, and not the brachial, valve being the strongly-concave one.
"This character, with the crenulated hinge-line, which can only rarely
he detected in the New Jersey speecimens, will always distinguish the
two species. The species also somewhat resembles Stropheodonta beckei
in its markings, but in that species the pedicle valve is depressed-con-
vex and not decply concave, as in the shell under discussion.

LEPTAENA RHOMBOIDALIS ( Wilek.).

Plate XXXITI., Fig. 10.
See, also, pp. 228, 278, 328, 3C0C.

The New Scotland and Becraft representatives of this speeies do not
materially differ from those m the Coeymans limestone fauna, al-
though they frequently attain a soinewhat greater size.
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ORTHOTHETES WoOLWORTHANUS (Hall).

Plate XXXIV,, Figs. 4-5.
See, algo, p. 278, pl. XXVIL

This species, as it occurs in the New Scotland beds, differs in no
respect from the Coevmans limestone specimens.

ORTHOSTROPIHTA STROPHOMEXNoOIDES (Hall).
L}
Plate XXXIV., Figs. 6-8.

1859.  Orthis strophemenoides Hall, Pal. N. Y., vol. TIT., p. 177, pl.
14, figs. 2 a1, pl. 23, figs. 7 a—g.

Description.—Shell subquadrate in outline, regularly rounded in

front; hinge-line straight, a little shorter than the greatest w idth of

the shel] cardinal angles obtusely angular. Pedicle valve depressed-

convex on the umbo, flattened or slightly concave toward the lateral

margins, with a narrow mesial elevation extending from the beak to

ihe anterior margin, but becoming less sharply-defined anieriorly;

heak small, but slightly clevated above the hinge-line; cardinal area

narrow. Brachial valve much more convex than the pedicle, most

prominent a little posterior to the middle, with a narrow and shallow |

mesial depression extending forward from the umbo, becoming |

broader and less sharply-defined anteriorly. Surface of both valves

marked by fine, radiating plications, which inerease by irregular bifur-

cation and intercalation. When the surface is not exfoliated, rather

strong, concentric, lamellose lines of growth are present. |
The dimensions of a nearly-perfect specimen are: length, 27 mm.; |

width, 31.5 mm.; thickness, 15 mm. ‘
Remarks.—This species has been observed only in the shaley mem-

Ler of the New Scotland formation, and even there it is usually not

a common species. The shell itself is frequently wholly destroyed,

leaving the specimens in the form of casts of the interior, upon which

the strong muscular impressions are a conspicuous character.

.
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RHIPIDOMELLA 0BLATA (FHall).

Plate XXXV, Figs. 9-13.
See, also, p. 350,

1859,  Orihis oblafa Hall, Pal N. Y, vol. 1 1T, p. 162, pl. 10, figs.
1-22,

Description.—Shell sublenticular in form, transversely subelliptical
in outline when adult, the hinge-line a little less than one-half the
total width., Pedicle valve convex at the beak and on the umbo,
flattened in the middle and slightly concave toward the lateral and
front margins; the beak pointed, produced but slightly beyond that
of the brachial valve; cardinal area small, concave. Brachial valve
convex, deeper than the pedicle valve, with a slight mesial flattening,
extending from the beak to the front margin; the heak nearly. even
with that of the opposite valve. Surface marked by fine, raised,
rounded strie, which increase by frequent bifurcation, and are curved
toward -the lateral and cardinal margins. The siri are crossed by
finer concentric strim and by stronger lines of growih, which become
more numerons and crowded towards the margin of the older shells.

The dimensions of a nearly-perfect specimen of average adult size
are: length, 28 mm.; width, 31 mm.; thickness, 12 mm.

RHIPIDOMELLA EMINENS (Hall).
Plate XXXIV., Fig. 0.

1859.  Orthis eminens Hall, Pal. N, Y., vol. IIL, p. 167, pl. 11, figs.
7-14.

-Deseription.—Shell subeircular in outline, usually a little wider
than long; hinge-line about two-thirds the greatest width, cardinal
angles obtusely angular. Pedicle valve strongly convex posteriorly,
the umhbo prominent, the surface sloping rather steeply to the cardinal
border, flattened or depressed anteriorly; beak prominent, slightly in-
curved, projecting beyond that of the opposite valve; cardinal arca
rather large, moderately concave; the delthyrium broadly triangular.
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Brachial valve convex in the middle, depressed toward the margins,
the beak produced but slightly beyond the hinge-line. Surface of
both valves marked by fine, raised, radiating, irregularly-bifurcating
strim, which are curved toward the cardinal margin; alse by more or
less conspicuous, concentrie lines of growth.

The dimensions of an average specimen are: length, 27 mm. ; widih,
28 mm.

Eemarks—Thig species is associated with R. oblate and resembles
it in some respects, but is much less frequent. It has a relatively
longer hinge-line, with a much larger cardinal ares, and consequently
a more prominent beak on the pedicle valve. The length of the shell
is also usmnally greater, as compared with itg width.

¥

DALMANELLA PERELEGANS (Hall).

Plate XXXV, Figs. 5-8.
See, also, p. 327.

"1850.  Orthis perelegans Hall, Pal. N. Y., vol. TI1., p. 171, pl. 13,
figs. 4-12.

Description.—Shell transversely subelliptical in outline, the hinge-
line about equal to one-half the greatest width. Pedicle valve strongly
elevated along the median line from the beak towards the front, sloping
laterally; the beak small, pointed, incurved over the narrow, concave,
eardinal area, extending'a little beyond that of the brachial. valve.
Brachial valve nearly or quile as convex as the pedicle valve, more
or less flattened or depressed along the median line; beak small and
but little produced beyond the hinge-line, Surface marked by fine,
irregularly-bifurcating, radiating, raised stris, which are often ir-.
regularly alternating, several smaller ones occupying the spaces be-
tween larger ones. These radiating markings are crossed by con-
centric lines of growth, of greater or less prominence.

The dimensions of a full-grown specimen of average size are:
length, 24 mm.; width, 27 mm.; thickness, about 12 mm.

' 20
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DALMANELLA SUBCARINATA (Hall).

Plate XXXI1V,, Figs. 10-13,
See, also, p. 326.

1859,  Orthis subcarinete Hall, Pal. N. Y., vol. ITL, p. 169, pl. 12,
figs. 7-21.

Deseripltion—Shell subplano-convex in form, subeirenlar, subgquad-
rangular or transversely subelliptical in outline, the hinge-line one-
half to two-thirds the greatest width. I’edicle valve strongly convex,
subearinate along the median line, sloping to the latera! margins;
beak small, incurved over the narrow arca. Brachial valve more or
less flattened, with a distinct depression along the median line, which
becomes wider anteriorly, producing a sinus in the front margin of
the shell. Surface marked by fine, raiscd, equal or alternating striw,
which increase by irregular bifurcation and are curved towards the
cardinal margin; marked, also, by finer, concentric striee over the
entire surface and by strong lines of growth toward the margin of
adult shells,

The dimensions of an adult speeimen of average size are: length, 17
mm. ; width, 18 mm.; convexity of pedicle valve, 6 mm.

Remarks.—This shell resembles 1. perelegans, and it is probable
that the two species run together. In its typical form it differs from
the last in being more nearly plano-convex and usually in being some-
what smaller,

srLoniTEs varica (Con.).
Plate XXXV, Figs, 14-18,

1859, Orthis varica Hall, Pal. N. Y, vol. 111, p. 178, pl. 24, figs.
1 a~k.

Description.—Shell small, subcordate in outline, deeply bilobed in
front, with a deep sinus in each valve; hinge-line from one-third to
onc-half the greatest width. Pedicle valve the meost convex, with a
somewhat decper and sharper sinus; the beak pointed, slightly in-
curved over the rather high, cbncave, cardinal area; delthyrium
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broadly triangular. Brachial valye depreszed-convex, flatiened toward
the cardinal extremities, the beak projecting nearly as far as that of
the pedicle valve. Surface marked by more or less unequal, raised,
radiating strixe, which increase by irregular bifureation; marked, also,
by much finer concentrie stri and by lines of growth which are most
conspicuous near the front margin of adult shells.

The dimensions of a rather large adult shell are: length, 6 mm.;
width, 7.5 mm.; thickness, 3.33 mm.

SCHIZOPHORLA MULYisTRIATA (Hall),
Iate XXXV, Iigs, 1.

1839.  Orthis multistriate Hall, Pal. N. Y., vol. 111, p. 176, pl. 15,
figs. 2 a—t.

Description.—Shell subcircular or transversely subelliptical in out-
line, hinge-line equaling about one-half the width of the shell. Pedicle
valve convex, the greatest elevation posterior to the middle, 2 broad,
shallow, ill-defined mesial sinus extending from the umbo to the front
margin; beak projecting a little beyond that of the opposite valve,
slightly incurved. Brachial valve more convex than the pedicle, gib-
bous posteriorly. Surface of both valves marked by fine, crowded, sub-
equal, raised, radiating strie, which increase by intercalation and by
bifurcation, and are crossed by a few inconspicuous lines of growth.

The dimensions of an average specimen are: length, 20 mm. ; width,
%5 mm.

Remarks—'Fhis species has been observed only in the Becraft lime-
stone. It differs from 8. bisinuate, from the Cocymans limestone, in
the simple sinus of the pedicle valve, not having a double depression,
as in that speeics.  In other characiers the two species are much alike.
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SCENIDIUM 1Ns16NE (Hall).
Plate XXXVI,, Figs. 14.

1859, Orthis insignis Hall, Pal. N. Y., vol. 1IL, p. 173, pl. 13, figs. -
13-16.

Description.—Shell minute, subpyramidal in form, greatest width
along the hinge-line. Pedicle valve with an extremely-elevated,
pointed, straight or slightly-incurved beak, cardinal area large, flat
or slightly concave, delthyrium broadly triangular, mesial line slightly
clevated in a low, narrow, rounded fold, from which the sides slope
away to the cardinal and lateral margins. Brachial valve semi-cir-
cular, nearly flat, with a well-marked sinus along the mesial line.
Surface of each valve marked by from five to seven flat, rounded
plications on each side of the fold and sinus.

The dimensions of a full-grown specimen are, approximately:
length, 2 mm. ; width, 4 mm.; height of area on pedicle valve, 2 mm.

Remarks—This minute species is occasionally detected upon the
weathered surfaces of the cherty limestone at the base of the New
Scotland beds.

UNCINULUS VELLIcATUS (Hall}.
Plate XXXVI., Figs. 5-T.

1859. Rhynchonells vellicate Hall, Pal. N. Y., vol. 111, p. 230, pl.
33, figs. 1a-p. ‘ :

Description.—Shell subovate to subrhomboidal in outline, wider
than long. Pedicle valve convex on the umbo, the cardinal and lateral
margins inflected, depressed toward the front along the median por-
tion of the shell in a rather broad and shallow sinus, which is pro-
duced anteriorly; beak rather inconepicuous, closely incurved over
that of the opposite valve. Brachial valve much more convex than
the pedicle, most prominent in front, with a rather ill-defined mesial
fold, reaching from the middle of the shell to the anterior margin.
Surface of each valve marked by from twenty-four to thirty-four low,
rounded plications, which continue to the beak. On the pedicle valve
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from five to cight plications are included in mesial sinus and a cor-
responding number on the fold of the brachial valve.

The dimensions of an average specimen are, approximately: length,
17 mm. ; width, 19.5 mm.

Bemarks—This species may be distinguished from most of the
other Rhynchonelloid shells in the Helderbergian faunas of New Jer-
gey by its much finer plications. The only other species with as fine
plications is /. mutabilis, from the Cocyman’s limestone, but the sub-
globose form of that species will easily distinguish it from U. vell-
calus. The species is usually poorly preserved in New Jersey, and
oceurs, for the most part, in the upper portion of the New Scotland
beds or the Beeraft limestone.

UNCINGLUS PYRAMIDATUS ( Hall).

Plate XXXVIL, Figs. 8-11.
See, also, p. 285, pl. XXIX,

This shell attains a much larger size in the fauna of the New Scot-
land beds than in the Coeyman’s limestone, and is also a much com-
moner species.

RHYNCIOTREMA FoRMosa (Hall).?

See, alse, p. 328,

Plate XXXVI,, Figd. 12-15. ’ ‘

|

1859.  Rhynchonella formosa Hall, Pal. N, Y, vol. I11,, p. 236, pl. ‘
35, figs. 6 a—y. ‘

Description—Shell subrhomboidal in outline, wider than long. |

Pedicle valve convex on the umbo, from which point the surface curves

abruptly to the cardinal and gently to the lateral margins, depressed

toward the front in a deep and sharply-defined mesial sinus, which is

produced in front. Brachial valve more convex than the pedicle,

greatest elevation at the anterior margin, with a prominent median

fold beginning at the middle of the valve and continuing to the front.

Surface of cach valve marked by from sixteen to cighteen simple,

angular, radiating plications, of which three occupy the mesial sinus

of the pedicle valve and four the fold of the brachial valve.
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The dimensions of a nearly-perfect specimen are: length, 9 mm.;
width, 11.5 mm.; thickness, 7.5 mm.

Remarks—Several specimens of this little shell have been observed
in the upper portion of the New Scotland beds and in the Beeraft lime-
stone.  They resemble the illustrations of /2. formosa in the New York
Paleontology, but are wnuch smaller than the mature forms of that
species, although lhey are evidently adult shells.

EATONTA MEDIALIS (Van.).
Ilate XXXVIL, Figs. 16-23.

1859,  Furfonia medialis Hall, Pal. N, Y., vol. T11, p. 241, pl. 3%,
figs. 1 a—y.

Description —Shell transversely subelliptical, subeircular or sub-
quadrate in outline. Pedicle valve depressed-convex on the umbo, flat-
tened or concave toward the lateral margins, depressed in front in a
deep mesial sinus, which is more or less produced into a lingual exten-
sion at nearly a right angle to the planc of the valve; the beak not
prominent, incurved over that of the oppesite valve, Internally the
muscular impression of the pedicle valve is rather large, ovate, dis-
tinctly defined by a prominent border and marked by longitudinal,
slightly-radialing plications; near iis centre ig the small, cordiform,
lIongitudinally strinted impression of the adductor muscle.  Brachial
valve strongly convex, with a more or less elevated mesial fold foward
the front; greatest elevation of the valve on the mesial fold at or near
the front margin. Surface of cach valve marked by from twelve to
ninetecn broad, low, rounded plications, which frequently continue to
the beak, but which are sometimes ohsolete hevond the middle of the
valves, About three of the plications usually oceupy the sinus of
the pedicle valve, with four upon the fold of the hrachial valve. In
well-preserved specimens the surface is alsoe marked by fine, radiating
striee and sometimes by a few concentric lines of growth.

The dimensions of a nearly-perfect specimen are: length, 20 mm.;
width, 22.5 mm.; thickness, 15 mm. Those of another specimen are:
length, 18 mm.; width, 22.5 mm.; thickness, 12 mm.
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EATON1A SINQULARIS ( Van.).
Plate XXXVI., Figs. 24-27.

1859, FEatonia singuloris Hall, Pal. N. Y., vol. 111, p. 243, pl. 38,
figs. 14-20.

Dcscrfpt'ion.—Shell broader than long, varying from broadly sub-
ovate to subrhomboidal in outline, the postero-lateral marging meei-
ing at the beak in an angle greater than 90°, Pedicle valve depressed-
convex on the umbo, fluttened or concave toward the lateral margins,
depressed toward the front in a deep mesial sinus, which is produced
in front in a lingual extension at nearly right angles to the plane of the
valve; beak small, closely incurved over that of the opposite valve.
Brachial valve strongly-convex, with a conspicuous mesial fold toward
the front; greatest elevation at the middle of the anierior margin, Sur-
face marked by fine, radiating strize, which, on well-preserved speci-
mena, are crossed by much finer, concentric striwe.  Usually a rather
broad, flat, rounded ridge oceupies the median line of the pedicle
valve. Toward the front margin of full-grown shells there are several
strong, closely-crowded, .concentric lines of growth.

The dimensions of a nearly-perfeet, full-grown individual are:
length, 16 mm.; breadth, 17.5 mwm.; thickness, 12.5 mm.

CENTRONELLA ? SUBRILOMBOIDEA 1. &p.
Plate XXXVII.. Figs. 7-10.

Description.a—Shell subrhomboeidal in outline, longer than wide.
Pedicle valve prominent along the median line, sloping away to the
cardinal and literal margins: the cardindl marging infolded and
forming a sort: of false cardinal area; heak sharply pointed and
glightly incurved. Brachial valve depressed-convex, most prominent
near the middle. Surface of both valves marked by fine, concentric
lines of growth, which are slightly fasiculate at intervals. Shell
substance apparently punctate. '

The dimensions of the nearly-perfect type specimen are: length, 11
mmn.; width, 9.5 mm.; thickness, 6 wmm.
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Remarks~—The internal characters of this species have not been
observed, but it is apparently a member of the family Centronellida,
although it may not belong to the genus Centronelle. In some re-
spects it resembles members of the genus Oriskanta, especially in the
general outline of the shell, the infolded cardinal margin of the
pedicle valve and the pointed beak, and this species may be an early
representative of thal genus.

ATRYPINA TMBRICATA (Hall).
Plate XNXXVII., Pigs. 17-22.

1859.  Leptocalia imbricata Hall, Pal. N. Y., vol. IIT., p. 246, pl. 38,
figs. 8-13.

Description—Shell small, varying from subeircular to subrhom-
boidal and to longitudinally subsemi-elliptical in outline; hinge-line
shorter than the greatest width, cardinal angles rounded. Pedicle
valve convex, most prominent at about the middle, sloping to the
lateral and cardinal margins; beak small, pointed, slightly incurved,
perforated at its apex by the foramen. Brachial valve depressed-convex
or nearly flat, its beak scarcely produced beyond the hinge-line. Sur-
face of each valve marked by from six to twelve strong, rounded, radi-
ating plications, of which some of the central ones sometimes divide in
the larger specimens. On the pedicle valve the two central plications
arc larger and more clevated than the others, the depression between
them forming a narrow mesial sinus, while in the brachial valve there
is one larger median plication opposite the median depression of the
pedicle valve. The radiating plications are crossed by strong, imbri-
cating, lamellose; concentric lines of growth. '

The dimensions of a large specimen are: length, 9 mm.; width,
9.5 mm.; thickhess, 4.5 mm.

Rtemarks.—This species hag been observed only in the shaley mem-
ber of the New Scotland beds, where it is not usually abundant. It
occurs almost universally in the form of moulds of ‘the exterior and
casts of the inferior, the brachial valve frequently being so crushed
as to appear to be strongly concave.
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SPIRIFER MACROPLEURUS (Com.):

Plate XXXVIL, Figs. 1-3.
[}
1859. Spirifer macroplewrus Hall, Pal. X. Y., vol. TIL, p. 202, pl.
27, figs. 1 a~p, pl. 28, figs. 8 a—d.

Description.—Shell large, varying from semi-circular to trans-
versely subelliptical in outline; hinge-line varying from a little less
than the greatest width to somewhat extended beyond the shell in
front; cardinal extremiiies usually angular, varying from somewhat
obtusely so0, to acutely angular in specimens with an extended hinge-
line. Pedicle valve strongly convex, the beak extended beyond that
of the opposite valve, abruptly incurved over the rather large, concave
area; the mesial sinus non-plicate, broad and deep; threc broadly-
rounded plications on each lateral slope. Brachial valve equally or
a little less convex than the pedicle valve, with broad, prominent,
rounded, non-plicate mesial fold; two breadly-rounded plications and
someiimes a third smaller one on each side of the fold. The entire
surface 1s marked by fine, crowded, radiating striz, and by finer con-
centric strim, which have usually been destroyed. The shells are also
usually marked by several more or less prominent, concentric lines of
growth.

The dimensions of a rather small pedicle \alve are: length. 27 mm.;
width, 36 mm.; convexity, 10 mm.

Rcmmks.——'l‘]us is the lergest species of Spirifer in the Helder-
bergian faunas, and has rarely been observed in New Jersey save in
the shaley member of the New Scotland beds, where it usually occurs
in the form of internal casts.

SPIRIFER PERLAMELLOSUS Hall.
Plate XXXVIIL, Figs. 4-6. Plate XXXYIII, Fig. 7.

1859,  Spirifer perlamellosus Hall, 1al. N. Y., vol. IIL, p. 201, pl.
26, figs. 1 a—t, 2 a~yg.

Description—Shell subtrigonal io subsemi-cirenlar in outline,
greatest breadth usually along the hinge-line; cardinal extremities
varying from rounded to mucronate. Pedicle valve strongly convex,
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umbe prominent, heak incurved over the rather wide and gharply-
defined, concave, cardinal area, much extended beyond that of the
opposite valve; mesial sinus deep, rounded in the botttnn, reaching
to the heak, extended in front. Brachial valve nearly or quite as
convex as the pedicle valve, most prominent on the rounded mesial
fold near the anicrior margin. Surface of both valves marked by six
to cight abruptly and strongly-elevated, subangular plications on each
side of the fold and sinus; covered, also, by strong, imbricating, con-
centric lamelle, which are abruptly arched in passing over the plica-
tions, giving to ihe entire surface an extremely rough appearance.

The dimensions of an average-sized specimen are: length, 22 mm.;
width, 34 mm.; thickness, 15 mm.

Remarks—"This specics is common in the lower portion of the New
Scotlond beds. The New Jersey specimens differ in no particular from
those which occur so abundantly in the same formation in New York
State. :

SPIRIFER CYCLOPTERUS Iall.
Plate XXXVIIL., Figs. 1-6.

1859.  Spirifer cyclopterus Hall, Pal. N. Y., vol. 111, p- 199, pl. 25,
figs. 1 a—z

Deseription.—Shell usually wider than long, varying from semi-
circular to transversely subelliptical in outline; the hinge-line usually
shorter than the greatesi width, with the cardinal angles rounded,
but sometimes the hinge-line is extended, with the cardinal angles
angular.  Pedicle valve strongly convex, the umbo prominent, the
heak elevated and wmore or less incurved over the small, ill-defined,
coneave, cardinal area; mesial sinus of moderate depth, non-plicate,
rounded in the bottom. Brachial valve with about the same convexity
as the pedicle, mesial fold abruptly elevated, prominent. Surface of
cach valve marked by from five to seven rounded plications on each
gide of the fold and sinus, which are crossed by fine, more or less
prominent, imbricating lamellie, which arc ornamented with fine, ver-
tical strie near their outer edges.
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The dimensions of a specimen from the shaley member of the New
Scotland beds are: length, 12 mm.; width, 19 mm.

Remarks—This species iz present in the Coeymans limestome
fauna, but becomes much more abundant in the New Scotland fauna,
atfaining its greatest numerical prominence in the Reeraft lime-
stone. No specimens have been observed in New Jersey attaining the
gize of the larger examples illustrated in the New York Paleontology,
but they possess all the characteristics of the species. In the lhard,
cherty limestones the delieate surface markings, both the concentric
lJamellz and their fine, marginal fimbriations have been destroyed,
but upon some of the shale specimens these markings have heen very
perfectly preserved. .

TREMATOSPIRA MULTISTRIATA Hall.
’ Plate XXXVIIIL, Figs. 8-10.

1859, Trematospire multistricta Hall, Pal. N. Y., vol. IIL, p. 209,
pl. 24, figs. 3a~1, pl. R8 A, figs. 5 a—f.

Description.—Shell transversely subelliptical in outline, hinge-line
about two-thirds the greatest width, cardinal angles ronnded. Podicle
valve rather strongly convex, beak incurved over that of the opposite
valve, cardinal area narrow; mesial sinus broad, rounded in the.bot-
tom, ill-defined, sometimes, but not always, becoming ohsolete before
reaching the beak. Brachial valve usually a little more convex than
the pedicle, the mesial portion elevated in front in an ill-defined,
rounded fold. Surface of both valves marked by strong, subangular,
raised, radiating strim, which bifurcate one or more times in passing
from the beak to the front of the shell. These radiating markings
are crossed by concentric lines of growth.

The dimensions of an average-sized specimen are: length, 15 mm.;
width, 24 mm.

Remarks—This species has heen obgerved only in the shaley mem-
ber of the New Scotland beds, where it often occurs in considerable
abundance, but is usnally very poorly preserved.
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NUCLEOSPIRA VENTRICOSA Hall.

Plate XXXVII., Fig. 16.
See, also, p. 200, pl. XXX.
In the shaley New Scotland beds a few specimens of, this species,
all of them internal casts, have been found.

ANOPLOTHECA coNcava (Hall).

Plate XXXVII,, Figs, 11-15.
See, also, p. 871,

1859. Leptocmlia concava Hall, Pal. N. Y., vol. 1IL, p. 245, pl. 38,
figs. 1-7.

Description.—Shell small, subcircular or subelliptical in outline,
varying from wider than long to longer than wide; cardinal angles
rounded. Pedicle valve convex, subcarinate along the median. line,
sloping to the lateral and cardinal margins; beak small, slightly in-
curved. Brachial valve flattencd towards the lateral margins, with a
broad, undefined; concave, mesial sinus, which is deeper in the middle
of the valve than at the front margin. Surface of each valve marked
by from fourteen to seventeen rather small, rounded plications, of
which some of the central ones sometimes bifurcaie; the median pli-
cation of the pedicle valve is somewhat smaller than those on either
side of it.

The dimensions of an average specimen are: length, 5 mm. ; width,
5.5 mm.

Remarks.—~This little shell is one of the commonest species in the
shaley member of the New Scotland beds, but i usually occurs in
the form of moulds of the exterior and casts of the interior.
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MERISTELLA LAEVIS (Van.).
Plate XXXVIIL, Figs. 11-18.

1859. Meriste levis Hall, Pal. N. Y., vol. 1IL, p. 247, pl. 39,
figs. 1-4.

Deseription.—Shell subovate in outline, a little longer than wide.
Pedicle valve strongly convex, greatest prominence at about the middle,
with a shallow mesial sinus toward the front ;. the beak prominent, in-
curved. Brachial valve less convex than the pedicle, strongly convex
on the umbo, with an ill-defined mesial fold towards the front. Sur-
face of both valves smooth or marked only by obscure, concentric lines
and by a few stronger, concentric lines of growth.

The dimensions of a large specimen are: length, 28 mm.; width,
2¢ mm.; thickness, 18 Tom. )

Remarks.—This species attains its largest size in the Beeraft lime-
stone; its average size becoming less and less in the lower and lower
beds, down to the Coeymans limestone. In the shaley member of the
New Scotland heds the species is common, but the shells are almost
universally crushed and distorted, so that they are usually propor-
tionally broader, and resemble M. arcuata. .

MOLLUSCA.
PELECYPODA.
CYPRICARDINIA SUBLAMELLOSa Hall

1859. Cypricardinia sublamellose Hall; Pal. N. Y., vol. II1,, p. 267,
pl. 50, fig. 1.

A fragment of an clongate, pclecypod shell, marked by concentric
wrinkles, may represent this species. It occurs in the lower cherty
limestone member of the New Scotland beds near Hainesville.
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ACTINOPTERIA p. undet.

Fragments of winged pelecypod shells are frequently met with in
both members of the New Scotland beds and in the Becraft limestone,
but none of the specimens observed are sufficiently well preserved for
specific identification, although al are doubtless members of the genus
Actinopteria.

MYTILARCA? sp. undet.
Plate XXXIX., Fig. 4,

An imperfect specimen of a pelecypod shell resembling members of
the Silurian genus Mytilurca occurs in the lower cherty limestone
member of the New Scotland beds near Hainesville. It is altogether
too imperfect for identification or deseription, but may be referred
provisionally to this genus.

GASTROPODA.

STROPHOSTYLUS GEBMARDL (Con.).
Plate XXXIX,, Figs. 1-3.

13839.  Platyceras gebhardi Hall, Pal. N. Y., vol. IIL, p. 312, pl. 56,
figs. 54, b, 6,7, 9, pl. 55, figs. 6 a-b.

Description.—Shell deeply umbilicate below, consisting of three or
four rather rapidly-expanding volutions, which are contiguous through-
out or to near the aperture and are subeircular or subovate in cross-
section.  Apex of the spire lying nearly in the plane of the outer
volution, the suture deeply impressed. Surface marked by fine,
transverse lines of growth.

The dimensions of a nearly-perfect specimen are: maximum di-
ameter, 31 mm.; height of aperture, 22 mm.; width of aperture,
21 mm.
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LOXONEMA ATTENGATA Hall.
Plate XXXIX,, Figs. 5-G.

1859. Laxonema ettenuata Hall, Pal, X, Y., vol. TIL, p. 296, pl.
54, fig. 8, pl. 67, fig. 3.

Description—“Shell fusiform, somewhat rapidly attenuating above
the Iast volution, which is ventricose; aperture undetermined. Sur-
face unknown.”—Hall.

Remarks—Some fragmentary specimens which agree in every re-
spect with this deseription and the accompanying illustration have
been observed in the lower cherty limestone member of the New Scot-
land beds, and may be so identified.

PTEROPODA.
TEXTACULITES ELONGATUS IHall
See, also, pp. 205 and 363.

This species of Tenfaculites is occasionally present in the fauna of
the New Scotland beds, although it is rare and has as yet heen ob-
served only in the shaley member of the formation. Idere it occurs
only as more or less erushed, internal casts, and does not differ essen-
tially from similar specimens in ether formnations.

CEPHALOIODA.

ORTHOGCERAS &p. undet.,

-

Several indeterminable fragments of Orihoceras have been observed
in the lower cherty limestone member of the New Scotland heds.
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ARTHROPODA.
TRILOBITA.

LICHAS ryusTyLosus Hall.
Plate XL, Figs. 1-2,

1859. Lichas pustulosus Hall, Pal. NX. Y., vol. 111, p. 366, pl. 97,
figs. 9-12, pl. 78, figs. 1-7.

Dseription—“Pygidium somewhat triangular, excluding the mar-
ginal exiensions of the rihs. The axis is extremely prominent, occupy-
ing about onc-third the entire length, rising at its posterior extremity
into a rounded boss, from the centre of which proceed two strong
gpines, with a smaller one on each side, and two in front and behind
in the line of the two central ones. Median lobe below the axis promi-
nent and rising in the middle into a strong node, bearing a double
spine, and thence sloping abruptly backwards, and deeply bifurcate
at the extremity. Ribs bread, extending in broad, mucronate pro-
cesses bheyond the sinuwosities, which divide them for about one-third
of their entire length; the submedian groove extends to the ex-
tremities, which are always gently hent upwards. The inner fold
of the marginal limb is extremely thickened and deeply striated.”—
Hall.

Remarks—'Two imperfect specimens of the pygidium of this species
have becn observed from the Beeraft limestone. One of these has the
test partly preserved and shows, in an exceedingly indefinite manner,
the prominent axis and the broadly-ribbed plure, with some scattered
spine bases upon the surface. It is broken along the entire margin, so
that the spine-like extensions of the ribs are not preserved. The second
specimen is an impression of the doublure of the posterior portion of
the pygidium, and shows the two terminal, marginal spines and a
single lateral one on one side, all the remaining portion of the indi-
vidual having been destroved. These terminal and lateral spines are
somewhat more obtusely pointed than in any of the original illustra-
tions of the species, but there can be no doubt as to the specific identity
of the New Jersey specimens.
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HOMALONOTUS VvANUXEMT Hall,

Platr XXXIX., Figs. 7T-8.
See, also, p. 33K, pl. XLIV.

A single specimen of the pygidium of this trilobiie has been recog-
nized in the Beeraft limestone. It is of about average size, having a
length of 38 mm., and differs in no respect from the later representa-
tives of the species. So far as has been observed in New Jersey, this
is the earlicst occurrence of the species, it being most abundantly
represented in the Jimestone at the base of the Oriskany series.

riIAcors LocaNT Hall.
Plate XI.., Figs, 3-4.

1859. Phacops logans Hall, Pal. N, Y., vol. IIL,, p. 353, pl. 73, figs.
15-25.

Description.—General form of the entire trilobite longtitudinally
clliptical. Head subcrescentiform, somewhat pointed in fromt, the
genal angles rounded. Glabella large, subpentagonal in outline, broader
than long, prominent and protuberant in front, bounded laterally by

deep and narrow dorsal furrows, which converge posteriorly; upper.

surface convex. The two anterior pairs of lateral furrows very faini,
extending obliquely forward from the margins of the glabella; the
third pair strongly defined and continuing across the posterior portion
of the glabella, cutting off a well-defined posterior segment, at each
extremity of which is a prominent, subovate tubercle. Cheeks com-
paratively small, not extending forward beyond about the mdidle of
the glabella, but more conspicuous posteriorly, where they are bordered
by a smooth, convex margin. Eyes rather large, their summits less
clevated than the glahella, containing seventeen vertical rows of lenses,
full-grown individuals having about onc hundred lenses altogether in
cach cve. Occipital furrow strongly defined on the axis, produced
upon the cheeks, terminating within the marginal border. Oeceipital
segment convex, rather broad and prominent. Surface of the glabella
pustulose, and on perfectly-preserved specimens the occipital segment
bears one median tubercle, with several smaller ones on each side.
21
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Pygidium semi-circular in outline, with a prominent axis, bearing
about nine annulations; the plure each have about five or six segments
grooved along their median line. |

The dimensions of an average adult head are: length, 13 mum.;
width, 22 mm.

Remarks.—Fragments of this apecies are not uncommon, especially
in the more calearcous beds of the New Scotland formation and in the
Beeraft limestone.

DALMANITES PLEUROPTYX (Green).

Plate XXXIX,, Figs. 9-10,
See, also, p. 295, pl. XXXII,

The fragmentary remains of this species are somewhat more common
in the New Scotland beds, cepecially in the lower cherty limestone
member, than in the Cocymans limestone. Fragments of both the
head and the pygidia have been observed, but their condition of
preservation is always very poor.

DescrieTioNy oF SprECIES IN THE LOWER ORISKANY OR DALMANITES
Dexratus Fauxa,

MOLLUSCOIDEA.
BRYOGZOA,
VERMIPORA SERPULOIDES Hall
Plate XLI., Fig. 1.

1887. Vermipora serpuloides H. & 8., Pal. N. Y., vol. VL, p. 5, pl.
2, figs. 24-31.

Description.—=“Corallum ramose, composed of contiguous, sub-
evlindrical tubes, increasing by lateral gemmation. Branches infre-
quent, generally diverging at an angle of about 90°; diameter from
3 to ¥ mm. Cell tubes flexuose, sometimes flattened or subtriangular
from mutual pressure. Some of the tubes attain a length of 14 mm.;
diameter from 0.75 fo 1 mm. Ixterior marked by transverse wrinkles
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of growth, and sometimes by numerous fine, concenirie strize and ob-
scure, longitudinal striations. Interior smooth.”—Hall and Simpson.

Bemarks—This species has been observed in New Jersey only in the
Dalmanites dentatus fauna, where fragmentary specimens are not un-
common. The genus Vermipora was originally deseribed by Hall*
as u bryozoan, V. serpuloides being the type sp:ecies, but in Volume VI.
of the New York Paleontology it is apparently considered as a coral,
more or less closely allied to Aulopora. Girty,t however, has pointed
out that the ananner of budding in Vermipora is fundamentally dif-
ferent from Aulopore, and he places the genus with the Bryozos, in
close proximity to Hederella.

BRACHIOPODA.

SCHIZOCRANIA SUPERINCRETA Barrett,
Plate XLI., Fig. 4.

1878. Trematis (Schizecrania) superincrets Barrett, Ann. N. Y.
Acad. Sei., vol. L., p. 122,

Description.—Shell subeircular in outline, attached by the pedicle
valve to some external object. Brachial valve depressed-convex,
greatest convexity posterior to the middle; beak obtuse, marginal.
Surface covered by fine, radiating lines, which, in the specimen ex-
amined, reach only about half way to the beak, those near the pos-
terior margin being curved. The radiating markings are crossed by
fine, concentric lines of growth.

» The dimensions of the only specimen observed are: length, 17
mm.; width, 17 mm.; convexity, 2 mm.

Remarks—A single specimen of this species, from the “trilobite
bed” at Peter’s Valley, has been observed, it being attached to the
brachial valve of a species of Stropheodonta: The species was or-
iginally desecribed frem the same bed near the New York State line.
In the original description the radiating lines are said to continue
to the beak, which is not the case in the specimen studied, although
this absence of markings toward the beak may be due to the eroded

¥ Twenty-sixth Rep. N. Y. 8t. Mus. Nat. Hist,, p. 109,
T Fourteenth Am. Rep. N. Y. 8t. Geol, for 1894, p. 807,
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condition of the shell. Although ihe pedicle valve of the species
has never been observed, there is little doubt of its being cogeneric
with S. filosa, the type of the genus Schizocrania, which it resembles
more or less closely.

k-
oRBICULOIDEA aMPLA (Hall).

Plate XLI.,, Figs. 2-3.

1859. Discina grandis Hall, Pal. N. Y., vol. I1L, p. 406, pl. 92, figs.
) 1 a—d.

Description.—Shell broadly suboval in outline. Brachial valve de-
pressed-subconical, apex subcentral, slightly inclined posteriorly, the
surface slightly concave from the apex to the posterior margin, becom-
ing slightly convex laterally and anteriorly. Surface marked by
strong, sublamellose, concentric lines of growth, about 0.5 mm. apart.
Pedicle valve not seen.

The dimensions of a nearly-perfect brachial valve are: length, 29
mm.; width, 27 mm.; convexity, 9 mm.

Remarks.—This species may be easily recognized by its large size
and its conspicuous concentric markings. It was originally described
from the Oriskany sandstone of New York.

LINGULA? sp. undet.

Some mere fragments of a linguloid shell, too imperfect for identi-
fication, have been detected in the “trilobite bed” in the Nearpass
section, .

b
STROPHEODONTA MAGN.IlFICA {Hall).

Plate XLI., Figs. 5-6.
See, also, p. 345, pl. XLV.

Among the representatives of the genus Stropheodonia in the fauna
of the “trilobite bed” one of the commoner forms seems nob to be
distinguishable fronm 8. magnifica of the Oriskany fauna. The speci-
mens at this horizon do not attain so great a size as most of those
illustrated by Hall in the Paleontology of New York, but they are as
large as the majority of the New Jersey Oriskany specimens.
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STROPHEODONTA sp. undet.
Plate XLI., Figs. 7-8.

Associated with the specimens identified as 8. magnifica there are
others representing another species, which are apparently members of
the genus Stropheodonta, although the crenulated hinge has not been
observed. They are all imperfectly preserved, and cannot be identified
with any degree of certainty with any of the described species of the
genus. The shell is much more strongly concavo-convex than 8. mag-
nifica, the convexity of one pedicle valve, 30 mm. in length, amounting
to 8 mm. The radiating markings are also different, the coste being
sharper and more or less alternating in size. 'The specimens, especially
the larger ones, are usually considerably wider than long, one external
impression of the concave brachial valve being 34 mm. long by 48 mmn.
wide, Tt is possible that these specimens represent an undescribed
species, but the material available for study is too unsatisfactory to
warrant the establishment of a new species.

LEPTAENA RHOMBOIDALIS (Wilck.).

Piate XLI., Fig. 10,
See, also, pp. 228, 278, 302, 366.
| .
This iz not a common species in the fauna, but the specimens ob-
served do not essentially differ from those in the carlier Helderbergian
faunas.

ANOPLIA NUCLEATA Ilall.

Plate XLI,, Fig. 0.
See, also, p. 349, pl. XLVL.

Specimens of this species from the “trilobife bed” are not different

from those in the overlying beds, except in usnally being of somewhat
smaller size. .
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CHONOSTROPHIA JERVEXSIS Schuchert.
Plate XLI1I., Figs. 1-2,

1901,  Chonostrophia jervensis Schuchert, Am. Geol., vol. NXVIL, p.
250, figs. c-d.

Description.—Shell subsemi-circular or subsemi-elliptical in out-
line, hinge-line straight, usually cqualing the pgreatest width of the
shell. Cardinal extremities usually nearly rectangular, the lateral
margins subparallel for a short distance, then curving into the
broadly-rounded anterior margin. Pedicle valve slightly concave,
cardinal margin straight, bearing on each side of the beak three or
four spines dirceted obliquely outward, of which the outer ones are
the larger, the others becoming regularly reduced in size; cardinal
arca flat, narrow. Brachial valve depressed-convex, flattened toward
the cardinal extremitics. Surface of both valves marked by fine, sub-
equal, subangular, often somewhat wavy, radiating costa, which in-
crease by intercalation, about four occupying the space of 1 mm. at
the margin. These radiating markings are crossed by much finer
concentric markings.

The dimensions of an average specimen are: length, 9.5 mm.;
width, 15 mm.

Remarks.—This species is exceedingly abundant in the Dalmanites
dentatus fauna, some layers or lenticular masses being comstituted
very largely of these shells. It is easily distingnishable from the com-
mon Oriskany representative of the genus by its smaller size, ite
flatness and its fine and often somewhat wavy, radiating markings.

DALMANELLA SUBCARINATA (Hall).

Plate XLII., Figs. 34,
fee, also, p. 306,

1859,  Orthis subearinata Hall, Pal. N. Y., vol. IIL, p. 169, pl. 12,
figs 7-21. .

Description.—Shell subeircular or transversely subelliptical in
outline, hinge-line shorter than the greatest width; cardinal ex-
tremities rounded. DPedicle valve convex, subcarinate along the
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median line, lateral slopes mearly straight; beak rather small, in-
curved over the narrow cardinal area. Brachial valve depressed-
convex on the umbo, flattened laterally, depressed medially in a
shailow, ill-defined sinug, which broadens rapidly toward the front.
Surface of both valves marked by numerous, fine, angular, radiating
coste, which increase hy bifurcation and which become more and
moere strongly curved as they appreach the cardinal margins. The
radiating markings are crossed by much finer concentric strize, which
have usually been entirely obliterated on the New Jersey specimens.

The dimensions of a pedicle valve are: length, 15 mm.; width,
1% mm.; convexity, 5 mm.

Remarks.—This species is closely allied to R. perelegans, buf is a
smaller shell, with the brachial valve much more flattencd and the
pedicle valve more sharply carinate.

DALMANELLA PERELEGANS (Hall),
See, also, p. 305, pl. XXXV,

A few specimens in the “trilobite bed” scem to represent this species,
which is more abundant in some of the older beds. They are asso-
ciated with D. subcarinata, which is much the commoner form, but
differ from members of that species in their larger size and less
gharply-carinate pedicle valve. The only specimens observed are frag-
mentary, and do not at all perfectly represent the species.

THYNCHONELLA BIALVEATA Hall,
Plate XLII., Figs. 0-10.

1859. Rhynchonella? bialveeia Hall, Pal. N. Y, vol. 111, p. 233, pl.
34, figs. 14

Description.—Shell small, clongate, subtrigonal or subovate in out-
line; postero-lateral margins converging toward the beak at an angle
of 55° to 653°. Pedicle valve moderately convex; surface rather
abruptly curved to the postero-lateral margins, the median portion
depressed anteriorly in an ill-defined, shallow sinus, which reaches

NEW JERSEY GEOLOGICAL SURVEY




328 PALEOZOLC PALEONTOLOGY.

only to about the middle of the valve; beak acute, erect. Brachial
valve about equally convex with the pedicle, flattened in the centre,
the lateral slopes curving rather abruptly to the postero-lateral mar-
gins; slightly depressed aleng the median line necar the beak, hut
clevated toward the front in an ill-defined mesial fold searcely higher
than the gencral surface. Surface of cach valve marked by twelve or
thirteen angular, radiating plications. On the pedicle valve the median
plication bifurcates near the beak, and near the centre of the valve un
additional plication is intercalated between these two divisions. On the
brachial valve the median plication bilurcates near the centre of the
valve. The remaining plications on both valves are simple and con-
tinue to the beak.

The dimensions of an average specimen are: length, 6 mm.; width,
5 mm, ; thickness, 3 mm.

Remarks.—The specimens which have been identified as £. bialveala
agree closely with Hall’s original description and illustrations of the
species in general form, size and proportions, but the peculiar bifur-
cations of the central plications of each valve of the New Jersey shell
is not as described by Hall. The number of New Jersey specimens
available for study is small, and it is guite probable that with a larger
number of specimens this character would be found to be more or less
variable.

YHYNCUOTREMa ForyMosa (Hall).

Plate XLII., Figs. 5-8. -
See, also, p. 309, pl. XXXVI.

1859. Rhynchonella formosa Tall, Tal. N. Y., vol. 111, p. 236, pl.
33, figs. G a—y.

Description.—Shell broadly suboval, subtrigonal or subrhomboidal
in outline, usually broader than long: the cardinal margins meeting
at the beak in an angle varving from 78° to 110°. Pedicle valve
convex; the surface curving rather abruptly from the umbo to the
cardinal margins and more gently laterally; the median portion de-
pressed in a more or less abruapt sinus, which does not reach quite to
the beak; the beak promineni, moderately incurved., Brachial valve
more sirongly convex than the pedicle, its surface curving gently to
the lateral margins; the mesial fold more or less abrupily elevated
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in front. Rach valve marked by twenty to twenty-four simple, an-
gular, radiating plications, three or four of which usually occupy the
fold and sinus.

The dimensions of a nearly-perfect individual are: length, 16 mm.;
width, 14 mm.; thickness, 9 mm.

RENSSELAERIA SUBGLOBOSUS I. Sp.
Plate XLII, Figs. 11-18.

Description.—Shell subglobular in form, longer than wide. Pedicle
valve strongly-conves, its greatest elevation mear the middle, some-
times slightly subearinate along the median line near the beak. Beak
sharply-pointed, closely incurved over that of the opposite valve.
Brachial valve a little less convex than the pedicle, its greatest ele-
vation near the middle. Surface of each valve marked by from fifty
to sixty simple, rounded plications, which become obsolete before
reaching the beak.

The dimensions of an average specimen are: length, 18 mm. ; width,
16 mm.; thickness, 11.5 mm.

Remarks.~This species is one of the very abundant ones in the

. “trilobite bed.” It resembles R. @quiradiatus, but never attains the

size of that species, the largest specimen observed out of several hun-
dred examined, being 21 mm. in length, while adult individuals of
B. @quiradiatus are 30 to 35 mm. in length. R. subglobose ig also
proportionally wider than E. eguiradiatus. The species also re-
sembles B. mutabilis, but grows larger than that shell, is smoother,
not being so conspicuously marked by concentric wrinkles of growth,
and bears a greater number of plications.

SPIRTFER MURCIHISONI Castel.

Plate XLIL., Fig. 26,
See, also, p. 354, pl. XLVIIL

A few specimens of this Oriskany species have been observed.
They do not-differ essentially from those in the higher beds except
in not reaching the maximum size of the later shells.
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SPIRIFER NEARPASSI 1, 1N
Plate XTIL, Iigs. 11-22,

Description.—Shell very small, wider than long; the hinge-line
shorter than the greatest width, cardinal extremitios rounded. Pedicl
valve subpyramidal, the beak elevated, incurved, the surface sloping
abruptly from the umbo to the lateral and anterior marging, lateral
slopes curving rather abruptly into ihe cardinal arca along the cardi-
nal margin; mesial sinus shallow, hut well-defined, extending to the
beak; cardinal area high, concave, not sharply-defined. Brachial
valve depressed-convex, the mesial fold not clevated above the plica-
tions on cither side. Surface of cach valve marked by about two
strong, rounded plications on each side of the fold and sinus, the
fold and sinus heing scarcely more prominent than the plications on
either side. .

The dimensions of a perfect specimen are: length, 3 mm.; width,
41-3 mmn.; thickness, 3 mm.

Remarks—Unless this be an immature form it is quite distinet
from any of the Helderhergian or Oriskany specios of the genus. It
is believed to be an adult shell, however, because all the specimens
observed are of about the same size, and no larger shells have heen
seen associated with them, of which they could he the young. The
species may be recognized by its small size, its subpyramidal pedicle
valve and its few plications.

CYRTINA RosTRATA Hall.
Plate XLIL, Figs. 23-25.

1859.  Cyrtia rostrata Hall, Pal. N. Y., vol. IIT., p. 429, pl. 96, figs.
1-6, pl. 98, figs. 8 a—b.

Description—Shell subsemi-circular or subsemi-elliptical in out-
line; hinge-line straight, equaling the greatest width of the shell; car-
dinal extremities angular, sometimes more or loss extended.  Pedicle
valve subpyramidal, with a well-defined mesial sinus extending to the
beak; beak greatly elevated, angular, often more or less distorted or
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twigted ; cardinal arca high, flaf, slighily concave or convex; del-
thyrium narrowly friangular, closed below by deltidial plates. Brachial
valve depressed-convex, flatiened toward the cardinal angles; mesial
fold sharply defined, low, flatiened on top with a slight, longitudinal
mesial depression.  Surface of each valve marked by from five to nine
simple, subangular, radiating plications on each side of the fold and
sinus, by finer concentric strie and a few stronger lines of growth,

The dimensions of a nearly-perfect, but rather small, specimen are:
length, ¥ mm. ; width, 15 mm. ; ihickness, 11 mm. The approximate
dimensions of a larger brachial valve are: length, 13 mm.; width,
30 mm.

Remarks.—Fragmentary specimens of this species are common in
the fauna of the “trilobite bed,” but complete shells are rare. The
species differs from C. varia Clarke of the higher beds in being larger
and coarser in its general characters, in the more twisted or distorted
beak of the pedicle valve and in the more nearly-fat cardinal area.

MERISTELLA rrINCETS Hall
Plate XLI1I., Figs. 27-28.

1858. Merista princeps Hall, Pal. N. Y., vol. 1L, p. 251, pl. 44,
figs.. 1-5.

Description—Shell large, subovate in outline; the postero-lateral
margins converging toward the beak in an angle of about 60°. Pedicle
valve convex, the greatest convexity posterior to the middle; the lateral
slopes curving rather sharply to the cardinal margins, depressed me-
dially in the anterior half of the valve in a deep and more or less
subangular sinus; beak prominent, incurved. Brachial valve strongly
convex, much elevated along the median line towards the front; the
lateral slopes curving rather strongly to the margins. Surface nearly
smooth or marked by obscure, radiating and coneentric strie, with a
few wmore conspicuous lines of growth mest prominent towards the
margin.

The dimensions of a large brachial valve are: length, 36 mm.;
width, 35 mm.; convexity, 14 mm.

Remarks—This species is rarely represented in the “trilobite bed”
in the Nearpass scction, but is a little more common farther south.
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The specimens observed are all more or less fragmentary and imper-
fect, and the description given above has been drawn up largely from
New York specimens. The species is cspecially characterized by the
large size which it atfains.

MOLLUSCA.
PELECYPODA.

ACTINOPTERIA TEXTILIS (Hall).
Plate XLIII., Figs. 13-14.

1859.  Awvicule textilis Hall, Pal. N. Y., vol. TIL, p. 288, pl. 52, figs.
9-10, pl. 53, figs. 2, 3, 5, 7, 10.

Description—Body of shell obliquely subovate, anterior wing
small, convex; posterior wing large, produced along the hinge-line,
fiat posteriorly, becoming convex towards the beak. Hinge-line longer
than the vertical height of the shell, the beak situated near its an-
terior extremity. Surface of loft valve marked by strong, sharply-
elevated, more or less alternating radiating ribs, much narrower than
the intervening depressions, and by fainter concentric lines, which
usually form slight nodes where they cross the radiating ribs, the
nodose appearance being more conspicuous towards the beak. Upon
the wings the radiating ribs become much reduced, being about equal
in size with the concentric markings. The right valve is more nearly
flat than the left, and is nearly smooth, or with a few faint, radiating
ribs upon the central portion of the shell.

The dimensions of a rather large individual are: vertical height,
*7 mm.; oblique height from beak to the postero-basal extremity,
32 mm.; length of hinge-line, 29 mm.

Remarks~This species identified as A. fextilis is & common one-
in the fauna of the “trilobite bed.” The specimens observed vary
in size from no more than 6 mm. or 8 mm., to the maximum height
of over 30 mm. The angle of obliquity also varies from 60° or less

“to nearly 80.° The shell has the general aspect of both A. fextilis
and 4. communis of the Helderbergian faunas, but does not agree
exactly with the descriptions of either of these species. It seemns to
he closest to A. textilis, and is therefore so identified.

~
[
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MEGAMBONIA PARVA DI 8.
Plate XLIII,, Fig. 12,

Description.—Shell small, oblique; hinge-line straight, about
three-fourths the total length of the shell; both cardinal extremities
rounded. Posterior, basal and lower portion of the anterior margin
regularly rounded; a little below the middle the anterior margin is
sinuate and above the sinus it is convexly-curved to the anterior ex-
tremity of the hinge-line. Teft valve strongly convex, the beak
prominent and projecting beyond the hinge-line, situated at about
the anterior third of the shell. Posterior umbonal slope concave, the
posterior wing not sharply separated from the body of the shell.
Anterior wing convex, separated from the body of the shell by a
rounded sinus, which extends towards the beak from the sinuosity in
the anterior margin; in front of this sinus is a rounded fold, the
anterior slope of which is slightly concave. Surface marked by
fine, radiating coste, about four or five in the space of 1 mm., which
on the body of the shell are flat-topped and broader than the inter-
vening furrows, and bear two or three very fine longitudinal strie.
On the wings the radiating costm are narrower and sharper, heing
much narrower than the intervening furrows. The radiating
markings are crossed by finer concentric limes, which are incon- |
spicuous upon the body of the shell, but which become sublamellose
between the coste upon the wings, more especially upon the posterior
wing. Toward the beak the surface markings resemble those of
the posterior wing rather than those of the body of the shell below.

The dimensions of a nearly-perfect left valve are: length, 10.5
mm.; height, 10 mm.; convexity, 5 mm. )

Remarks—This shell resembles M. crenistriafa Clarke, from the
Oriskany beds of Becraft mountain, but is smaller, with a straighter
hinge-line and with quite different surface markings.

MEGAMBONIA? sp. undet.
A single fragmentary specimen of a pelecypod shell resembles some-

what the illustrations of M. lamellosa Hall, except in being a diminu-
tive shell, the total length of the specimen not having been more than 14
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mm. The specimen may represent a new species, but is altogether too
imperfect for description. The only surface markings to he deiected
are cencentrie lines of growth,

GONIOPIORA ¥ gp. undet.

A single fragment which seems to be a portion of & small pelecypod
ghell of the genus Goniophora has heen observed in the fauna of the
“trilobite bed.” Tven the generie identification, however, is subject
to much uncertainty,

GASTROPODA.

PLATYOSTOMA NEARPASSL N. 5.
Plate XLIIL, Figs. 14,

Description.—Shell more or less subglobular in form, consisting of
three or four volutions. Spire low, but little elevated above the outer
volution; suture becoming deeply and abruptly impressed as it ap-
proaches the aperture. Aperture slightly oblique, subcircular in out-
line, its margin entire, inner lip free below, leaving a narrow, deep
umnbilicus. Surface marked by fine, regular, crowded lines of growth,
which are sharply raised from the general surface of the chell.

The dimensions of an average specimen are: maximum diameter,
10 mm.; height, ¥ mm. The largest specimen observed has 2 maxi-
mum diameter of 14 mm.

Remarks.—Tn its general form and proportions this little species
resembles P. wentricosa and P, desmatum of the higher beds, but may
he distinguished from ecither one or both of them by its smaller size,
tts regular, sharply-elevated lines of growth, the absence of revolving
lines and the abruptly-impressed suture in the younger portion of the
shell.  The species was formerly provisionally identified as a small
form of Strophostylus transversus Hall, but the inner lip of the aper-
ture proves to be entirely different from that species.
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PLATYCERAS sp. undet.
Plate XLIIL., Figs. 5-T.

At lenst two different species of Capulid shells which may be re-
Terred to the genus Platyceras occur in the fanna of the “trilobite bed,”
lrut they are represented by such a limited number of specimens, all
of which are imperfect, that it is not possible to identify them with
certainty. The larger species consists of about one volution, which
expands with great rapidity, so that the maximum diameter of the
aperture of the largest and most perfeet specimen examined iz about
26 mm., while the depth of ihe shell, measured from the plane of the
aperture, is only about 10 mm.

The second species is a shell consisting of about two and a half
closely-coiled, gradually-expanding volutions, the cuter one of which
is subangular along the periphery. I'he spire is not elevated above
the outer volution, and the shell has the aspect of members of the
genus Platyostoma, and it is possible that it should be veferred to that
genus rather than to Platyceras. The maximumm diameter of the only
specimen of this shell which has come under observation is 9.5 mm.,
the height of its aperture heing 5 mm.

LOXONEMA JERSEYENSIS 1. 8P,
Plate XLIIL, Figs. 8-10.

Description.—Shell with an elevated spire, consisting of as many
as fourleen volutions in the larger specimens. Apical angle, 23°
to 26°. Volutions regularly convex, the suturcs moderately im-
pressed. Aperture subovate, higher than wide, the outer lip broadly
sinuate, the greatest depth of the sinus being above the middle of the
whorl. Surface marked by fine, transverse lines of growth, which
follow the outline of the margin of the aperture.

The dimensions of a large individual with the apical portion de-
stroyed are: maximum diameter, 11.5; total length with apex re-
stored, 34 mm.
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Remarks—This is a common species of the “trilobite bed” in the
Nearpass section and is apparently distinet from any of the described
_species of the genus.

PTEROPODA.

HYOLITHES CENTENNIALIS Barreit.
Plate XLIII., Fig, 13.

1877. Ifyolithes centennialis Barrett, Ann. Lye. Nat. Hist. N. Y.,
vol. XI., p. 299. .

1888. IHyolithes centennialis Hall, Pal, N. Y., vol. V., pt. 11, Supp,,
p. 6, pl. 114, figs. 21-23 (Supp. to Pal. N. Y., vol. VIL)

Description.—Shell subtrigonal or nearly semi-circular in cross-
section, tapering gradually backward from the aperture to the ob-
tusely-rounded posterior extremity, the sides converging a little more
rapidly towards the posterior end. Ventral side slightly convex,
lateral edges narrowly rounded, dorsal side sirongly convex, more or
less angular along the median line. Surface covered with fine, some-
what irregular, crowded, transverse lines of growth.

The dimensions of a specimen incomplete posteriorly ave: length,
20 mm.; diameter at aperture, 10 mm.; diameter at broken pos-
terior extremity, 3 mm.; thickness at aperfure, 4.5 mm.

TENTACULITES ACULA Hall.?
Plate XLIII,, Fig. 11.

1888, Tentaculites acule Hall, Pal. N. Y., vol. V., pt. IL, Supp.,
p. 6, pl. 114, fige. 15-17. (Pal. N. Y., vol. VIL, Supp.)

Description—A species of T'entaculites occurs rather commonly in
the “trilobite bed,” but the surface of the shell adheres so firmly to
the matrix in which it is imbedded that in no case have the finer
surface characters been obscrved. The internal casts resemble a
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series of°fruncated cones arranged one above the other, and are not
unlike the casts of T elongatus which occur in both earlier Helder-
bergian faunas and in the Oriskany, but the specimens are smaller
than the typical T. elongatus, the largest specimen obscrved having a
maximum diameter of 2 mm.

Tentaculites acula was originally described from the “Tower Hel-
derberg Group, Port Jervis, Orange county,” but the partieular
stratum from which the specimens were secured is not mentioned.
The species probably came from the “trilobite bed,” however, as all
the new species which have been described as coming from the
Helderbergian series of Port Jervis are, so far as can be determined,
from this bed. The larger specimens which have come under obser-
vation are much larger than those which Hall deseribed, although
many individuals may be found of the size of thet figured by Hall.
The smaller specimens agree with Hall’s brief deseription in having
regular, equidistant annuli, but the few annular strie on the intervals
cannot be detected on the casts. In the larger individuals the an-
nulations become somewhat more irregular,

CEPHALOPODA.

ORTHOCERAS sp. undefermined.
Plate XLIIL, Figs. 16-17,

The only Cephalopods detected in the “trilobite fauna? arc frag-
ments of one or two species of Orthoceras too imperfect for identifi-
cation. The largest specimen observed (fig. 16} is a shell 22 mmn.
i diameter, with sutures about 4 mm. apart. The septa arc rather
deeply-concave and the sipuncle is situated centrally. The shell
itself is wholly destroyed, so that the nature of the surface-markings
cannot be determined. Another smaller specimen is apparently a
fragment of ihe chamber of habitation of an Orthoceras, ag no sutures
are present. It has a diameter of about 8 mm. and seems to be marked
by fine, transverse lines of growth.

22
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ARTHROPODA,
TRILOBITA.
moxaLoxorus vaNuxem: Hall
Plate XLIV., Figs. 4-7,

1859. Homalonofus vanuzemi Hall, Pal. N. Y., vol. ITL, p. 352, pl.
73, figs. 9-14.

1888. Homalonotus vanuzemi Hall and Clarke, Tal. N. Y., vol
VIL, p. 11, pl. 3 B, figs. 1-2.

Description.—Cranidium subtrigonal in outline, truncated an-
teriorly.” Glabella depressed-convex, bounded by an ili-defined
dorsal furrow, subquadrangular in outline, narrower in front; lateral
lobes and furrows obsolete; occipital furrow well-defined, produced
laterally upon the fixed checks; occipital segment rather narrow, flat.
Anterior margin of the eranidium produced into a rather broad and
flat border in front of the glabella. Fixed checks moderately convex,
eye-lobes not conspicuous.  Free cheeks subtriangular, longer than
broad, with an ill-defined marginal border. lintirc surface of the
cephalic test, so far as observed, minutely pitted or punciate.

Pygidium subiriangular in outline, the lateral marging meeting
at the posterior extremity in an obtusely-rounded angle of less than
90°, strongly-convex transversely along its anterior margin, sloping
steeply along its median line from the anterior margin to the pos-
terior extremity, the slope beyond the cxtremity of the axis being
steeper than in front of that point.  Axis scarcely defined, oecupying
more than one-third of the width of the pygidium anteriorly, and
about five-sixths its total length, marked by about twelve segments,
which become fainter upon the pleural slopes.

The dimensions of a large pygidium are: length, 70 mm.; width,
60 mm.; and convexity, 50 mm. This would indicate an individual
of from 250 mm. to 275 wmmn. in. total length. The dimensions of
the head of & smatler individual are: length, 20 mm.; width, 40 mm.

Remarks.—This is one of the common speeies in the trilobite bed
at the base of the Oriskany series, but it always occurs in a frag-
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mentary condition. Fragments of the pygidia and thoracic segments
occur abundantly, but the heads are less common. The species has
also heen observed in the Becraft limestone fauna, and specimens
from this lower horizon are indistinguishable from those in the
trilobite bed. The most perfect specimen of the head of this species
which has been observed is not so greatly produced anteriorly as is
indicated in the restoration of the head of the species given by Hall
_and Clarke,

DALMANITES DENTATUS Barrett.
Plate XLIV., Figs. 1-3.

1876.  Dalmanites denfete Barrett, Am. Jour. Sei. (3), vol. II., p.
200, plate.

1888.  Dalmanites (Corycephalus) dentatus Hall and Clarke, Pal.
N. Y., vol. VIL, p. 58, pl. 11 4, figs. 4-6.

Description—Head subcerescentiform, the lateral and anterior
margins forming a parabolic curve, the genal angles extended into
rather blunt spines. Glabella depressed-convex, broadest in front,
surrounded by a well-defined dorsal furrow, frontal lobe broader than
long, subelliptical to subrhomboidal in outline. First pair of lateral
furrows broad and deep, extending obliquely backward from the dorsal
furrow and connected across the median portion of the glabelld by a
thallow depression.  First and second lateral lobes partially
coalescent externally by the shallowing of the second lateral furrows,
the third pair of lateral lobes entirely separate from the second.
Second and third pairs of lateral furrows indistinetly continuous
across the median portion of the glabella by slight depressions.
Oceipital furrow sharply defined, continuous across the glabella and
extending out upon the cheeks. Occipital segment of about the
same width, but a little higher than the posterior lateral Iobes.
Checks convex in gencral contour, with a slightly-thickened marginal
border. Eyes large, subcrescentiform, their summits as high or higher
than the glabella, their anterior extremities opposite the first and their
posterior extremities opposite the third lateral furrows of the
glabella, bounded externally around the base of the faceted surface by
a sharp depression, beyond which is a subangular ridge. Between
thiz ridge and the slightiy-thickened check margin the surface is
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concave. The entire lateral and anterior margin of the head is orna-
mented with a eoniinuons series of from twenty-five to thirty-five
triangular, tooth-like processcs, largest in front and decreasing regu-
Jarly in size to the genal angles. The surface of the glabella and
those portions of the cheeks lying between the eyes and the glabella,
except in the furrows, is covered with rather coarse, irregularly-
arranged, circular tubercles, the outer portions of the cheeks, in-
cluding the marginal denticles, being finely papillose. Thorax con-
sisting of eleven segments, the axis a little less than onc-third the en-
tire width, plura extended into sharp, posteriorly-pointing spines.
Pygidium subtriangular in outline, the posterior extremity pro-
duced into a dorsally-curving, attenuate spine, a little less than one-
fourth the total pygidial length. Axis depressed-convex, indistinetly
subangular along its median line, about one-fourth the entire width
of the pygidium at its anterior margin, its sides nearly straight,
gradually converging to the obtusely-rounded posterior extremity,
which lies a little anterior to the base of the posterior pygidial spine.
Plure with no conspicuous marginal border, flattened above, be-
coming rather strongly convex in the middle, and then sloping away
to the lateral margins with a slightly convex surface. Axial seg-
ments fifteen in number; pleural segments grooved, eleven in num-
ber, curving rather abruptly backward as they approach the margin,
the two or three posterior ones nearly straight. Each segment of the
pygidium marked by a more or Jess irregular line of tubercles.

The dimensions of a rather large but imperfect head of ‘this specics
are: extreme width hetween genal angles, 60 mm.; length from the
tront to the posteror margin of the occipital segment, 31 mm. The
dimensions of a pygidium are: length, 30 mm.; width, 24 mm.

Remarks.—Broken fragments of the heads, pygidia and thoracie
scgments of this species are exceedingly abundant in the strata at
the base of the Oriskany formation. By reason of the great abundance
of fragments of this species and of Homalonotus vanuxemst, this bed
has frequently been designated as “the trilobite bed.” In the more
or loss complete coalescence of the outer extremitics of the first and
second pairs of lateral glabella lobes, this species is allied to those
Oriskany species which Clarke has deseribed under the subgenerie
name Synphoria.*

* Mem. N. Y. State Mus.,, No, 3, vol. ITL,, pp. 1519,
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1ESCRIPTIONS OF SPECIES TN THE MIDDLE axD UPrEr
ORISKANY Fauxas.

COELENTERATA.
ANTHOGZOA.

TRACHYPORA ORISKANIA N 8D.
Plate XLV, Figs. 1-2,

Desoription—Corallum  dendroid, with cylindrical branches 6 to
8 mun. tn diameier; corallites essentially polygonal in outline, more
or less irregularly arranged, from 1 to 2 mm. in diameter, with walls
thickened toward their mouths, so that the actual aperture is much
smaller and subecircular in outline, being somewhat depressed below
‘the polygonal margin. The outer surface of the thickened walls of
the corallites is marked by twelve to fourteen broad, rounded, radi-
ating ridges, separated by sharp, narrow grooves.

Eemarks—This is the oldest recognized member of the genus
Trachypora, other specics being of middle Devonian age. The
species may be distinguished by its more conspicucunsly polygonal
corallites, the central circular aperture being much depressed below
the polvgonal margin.

FAVOSITES sp. undef.

Near Flatbrookville a specimen of Favosites has been collected from
the calcareous Oriskany beds. It is too poorly preserved to exhibit
specific characters, but it somewhat resembles masses of the Helder-
bergian spectes F. helderbergie, but geems fo have somewhat smaller
«corallites.
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ECHINODERMATA.
CRINOIDEA.

EDRIOGRINGS saccuLus Hall,
Plate XLV., Figs. 3-5.

1859. Edriocrinus sacculus Hall, Pal. N. Y., vol. IIT,, p. 143, pl. 87,
figs. 1-22. .

Description—Body free, not having a columnar attachment. Base
solid, no sutures recognizable, varying from turbinate to subglobuiar
in form, its upper margin indented by six more or less distinet, shal-
low, rounded sinuses, which arc occupied by the five radial plates and
the anal. Radial plates subquadrangular in ontline, usually a little
wider than long; the proximal margin convex, in contact laterally,.
except on the posterior side; distally the articulating facets for the:
arms occupy the entire widih of the plates. Anal plate resting upon
the base and scparating the two posterior radials, quadranguldr in out-
line, higher than wide. Arms free above the radials, broad and flat.
at the base, consisting of very broad and short brachial plates, which
hifureate somewhere from the ninth to the fifteenth plate, and later bi--
furcate several more times. '

The dimensions of a large calyx, not preserving the arms, are:
height, 49 mm. ; maximum diameter, 38 mm.

Remarks.—In New Jersey only the imperfect hases of this specics:
have been observed, and even such specimens are not common. No
specimen preserving the radial plates or the arms has been obscerved,.
and the description given above has been drawn up from Cumberland,.
Maryland, specimens.
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» MOLLUSCOIDEA.
BRYOZOA.
FENESTELLA? sp. undet.

Fragments of a fenecstelloid bryozean, too poorly preserved for
identification, are not infrequently observed in the basal portion of
the Oriskany, associated with the Orbiculoidea jervensis fauna.

BRACHIOPODA.

ORBICULOIDEA JLERVENSIS Barrett.
Plate XLV, Figs. 7T-8.
18%8.  Discing jerrensis Barrett, Ann. N. Y. Acad. Sei, vol. L, p. 121.

Description—Shell broadly suboval or nearly clliptical in outline.
Pedicle valve depressed-convex posteriorly and nearly flat anteriorly
and laterally, or nearly flat throughout; the apex a little more than
one-third the distance from the posterior margin. Internally a promi-
nent, rounded elevation extends from the apex more than half way
to the posterior margin, growing narrower posteriorly, with the in-
ternal pedicle opening at its posterior extremity. This interior cleva-
tion represents the external pedicle groove. Brachial valve depressed-
convex, its apex opposite that of the pedicle valve; the surface usually
slightly coneave from the apex to the posterior margin and convex to
the anterior margin, Surface of both valves marked externally by
fine, concentric lines of growth, and internally hy indefinite, radiating
lines, as well as by concentric markings.

The dimensions of an average specimen are: length, 19 mm.; width,
1% mm. -

Remarks—This species occurs abundantly in the basal portion of
the Oriskany, in the zone immediately following the trilobite hed.
The zone characterized by this species is a well-marked one, and has

NEW JERSEY GEOLOGICAL SURVEY




344 PALEOZOIC PALEONTOLOGY

been definitely recognized from the New York State line o below
Hainesville. The external surface of the shells-usually adheres to the
- matrix, so that thev are hadly exfoliated, the interior surface being
more commonly preserved than the exterior. The apical portion of
the pedicle valve, including the pedicle opening, is unsally destroyed,
leaving an irregular, subeentral opening through that valve.

PHOLIDOPS ARENAuIA Hall.?
Plate XLV, IMig. G.

1867, Pholidops wrenariea Hall, Pal. N. Y., vol. 1V, p. 418, plL. 3,
fig. 3.

Description.—Shell rather large, subcircular or slightly longi-
tudinally subelliptical in outline. On the casis of the brachial valve
the muscular Impressions are situated-on an abrupt, subcircular eleva-
tion a little excentrically located toward the posterior margin, the
elevation being somewhat more abrupt posteriorly. The entire
marginal horvder is flattened. The casts of the anterior adductor
muscular impressions are excavated from the central elevation; they
are subovate or subelliptical in outline, their axes diverging pos-
teriorly, and are separated by a median ridge or elevation which is
natrow in front but grows rapidly broader posteriorly. The external
surface characters have not been observed.

The dimensions of a nearly-camplete cast of one valve are: length,
7 mm.; width, 7 mm.

Remarks—Only the casts of what is usuallv guppozed to be the
brachial valve of this species have been observed. The size of the
species is above the average of members of the genus, and it may be
distingnished by this character and by ils more or less subeircular
outline. The New Jerscy specimens do not agree exactly with Hall’s
original illustraton of the species, and there may be some question
as to their correct identification,
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PHOLIDOTS ovara Hall.
See, also, p. 226, pl. XX.

The internal casts of a small species of Pholidops are occasionally
observed in the Oriskany formation of New Jersey, which apparently
do not differ in any essential particular from those in the earlier
faunas which have been identified as P. ovala.

STROPHEODONTA MAGNIFICA Hall,

Plate XLV., Figs. 10-11.
See, also, p. 324,

1859. Strophodonta magnifica Hall, Pal. N. Y., vol. IIL, p. 414,
pl. 93, fig. 4, pl. 04, figs. 2 a~d, pl. 95, fig. 8, pl 95 4,
15-19. ¢

Description.—Shell subsemi-elliptical in outline, hinge-line equal-
ing or a little shortet than the greatest width; cardinal extremities
angular or somewhat rounded. Proportions of length to breadth
varying from longer than broad to broader than long. Tedicle valve
depressed-convex near the beak; flatiencd laterally and anteriorly,
cardinal margins sloping gently from the beak, cardinal area narrow,
marked by vertical lines which indicate the position of the marginal
crenulations. Internally the valve is marked by a large and broadly-
flabellate muscular impression, beyond which the internal surface is
papillose, giving to the surface of internal easts a punctate appearance.
Brachial valve slightly concave or nearly flat. Surface of both valves
marked by fine, radiating striz, which increase by bifureation.

The dimensions of a somewhat distorted specimen are: length, 30
mm.; width, 34 mm.

Remarks.—The shell which is identified as Stropheodonta magnifica
is one of the common members of the Oriskany fauna in New Jersey,
but it has never been observed to attain the large size ascribed to it by
Hall. Tt agrees closely, however, so far as it is preserved, with Iiall’s
illustrations of the smaller specimens of his species, and there can
scarcely be any doubt as to the specific identity of the New York and
the Now Jersey specimens. The most common oceurrence of the species

NEW JERSEY GEOLOGICAL SURVEY




346 PALEOZOIC PALEONTOLOGY.

is in the condition of internal casts of the pedicie valve, upon which
the cast of the flabellate muscular impression and the punctate sur-
face are always conspicuous characters. -

LEPTAENA RHOMBOIDALIS (Wilck.) var. vixTrIcOsA (Hall).
Piate XLVI, Fig. 1.

1859.  Strophomena rugosa var. ventricosa Hall, Pal. N. Y, vol. 1 IT.,
- 417, pl. M, figs. 2 e—f, 3.

The varicty of this cosmopolitan species,” which occurs in the
Oriskany beds, differs markedly from its earlier representatives in the
New Jersey faunas. The pedicle valve is more or less strongly convex
toward the beak, not conspicuously flattened, as is the condition of
the more usual members of the specics, and because of this convexity
posteriorly, the valve does not have the nsual geniculation toward ihe
front, but is strongly convex or gibbous. The concentric wrinkles are
also much stronger, broader and further apart on these Oriskany speci-
mens, giving to the shell altogether a different appearance than the
typical form of the species. The brachial valve {s strongly concave
and is much more coarsely marked than is usnally the case in the
typical form of the species.

This shell is quite generally distributed in' the Oriskany beds of
New Jersey, but has never heen observed in great abundance and is
always imperfectly preserved. Tt sometimes attains a great size, one
individual having a length of 55 mm.; this size, however, is ex-
ceptional.

HIPPARIONYX PROXIMUS (Van.}.
Plate XLV., Fig. 12,

1859.  Orthis hipparionyz Hall, Pal. N. Y., vol. IIL, p. 407, pl. 89,
figs. 1-4, pl. 90, figs. 1-7, pl. 91, figs. 4-5, pl. 94, fig. 4.

Description.—Shell subcircular to subsemi-elliptical in oufline;
hinge-line shorter than the greatest width. Pedicle valve depressed-
convex near the beak, flattened or slightly concave toward the lateral
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and front margins; beak obtuse, not incurved; cardinal area of
moderate height, flat; delthyrium broadly triangular, closed by a del-
tidium. Brachial valve regularly convex, the greatest clevation near
the middle. Surface of both valves marked by rather coarse, radiating
strie, which increase by bifureation and which become stronger toward
the margin of the shell. Toward the cardinal margin the radiating
striz curve posteriorly as they approach the margin. e

The approximate dimensions of an imperfect cast of the brachial
valve are: length, 32 mm.; width, 32 mm.

Remarks.—This is a rare species in the Oriskany fauna of New Jer-
sey, and no specimens attaining the great size of some of those from
New York have heen observed. The New Jersey specimens studied
are all imperfect casts of the brachial valve, and do not at all fairly
represent the spgeies.

ORTHOTHETES sp. undet.
Plate XLV., Fig. 9.

Several imperfect specimens of a species of Orthothetes have heen
observed associated with the Orbiculoidea jervensis fauna of the
Oriskany formation, but they are too imperfect for ideniification.

The dimensions of one of the best ones are: length, 12 mm.; width,
16.5 mm.

cHONETES 1upsonica Clarke.
Plate XLVI., Iig. 11,

1900. Chonetes hudsonica Clarke, Mem. N. Y. St. Mus,, No. 3, vol.
II1., p. 49, pl. 7, figs. 1-6.

Description.—Shell of medium or small size, hinge-line equaling
the greatest width; cardinal extremities angular, lateral margins sub-
parallel for a short distance, then curving rather abruptly into the
broadly-rounded anterior margin. Greatest convexity of the pedicle
valve posterior to the middle, slightly flattened toward the cardinal
oxtremities. Surface marked by fine, rounded coste, with rounded
interspaces, increasing by bifurcation and implantation, a shell 11
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mm. wide bearing from eighty to ninety costa at the margin. Cardi-
nal margin marked by two or three spines on each side of the beak, of
which the outermost ones are directed more obliquely outward than
the second ones.  Brachial valve not observed.

The dimensions of a nearly-perfect pedicle valve are: length, 7.5
mm.; width, 11 mm. )

Remanks.—This species is one of the rarest in the New Jersey
Oriskany fauna, and has been observed only as a member of the
Orbiculoiden jervensis fauna. Tt seems to be identical with the little
shell from New York described by Clarke as C. hudsonicus.

CHONOSTROPHIA COMPLANATA (Hall).

o
Plate XLVI., Fig. 12.

1859, Chonetes complanate Hall, Pal. N. Y., vol, IIL, p. 418, pl. 93,
figs. 1 a~d.

Description—Shell  semi-circular to semi-elliptical in outline,
broader than long, greatest widih along the hinge-line; cardinal ex-
tremities usually nearly rectangular. Pedicle valve depressed-convex
on the umbo, nearly flat or concave toward the lateral and front mar-
gins; the cardinal margin with three or four tubular spines, directed
obliquely outward, on cach side of the beak: cardinal area narrowly
linear. Brachial valve depressed-convex, flattened toward the cardinal
extremitics, most prominent near the middle. Surface of both valves
marked by fine, radiating, irregularly-bifurecating strie, of which
about four oceupy the space of 1 mm. near the margin. Internally
the valves are finely papillose, the papille being arranged radially
along the lines of the external radiate markings.

The dimensions of a rather large pedicle valve are: length, 16.5
mm.; width, 28 mm.
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Ax0PLTA Nucneara {Hall),

Ilate XLVI., Figs. 8-10.
Ree, also, p. 320

" 1859. Leplwna? nucleala Hall, Pal. N. Y., vol. IIT, p. 419, pl. 94,
figs. 1 a—d.

Description.—Shell small, subsemi-circular or subsemi-clliptical in
outline, a little wider than long; hinge-line equaling or a little less
than the greatest width; cardinal extremities angular or obtusely
rounded. Pedicle valve strongly convex or gibbous, slightly flattened
toward the cardinal angles; beak strongly incurved; cardinal arca
narrow, sloping dorsally from ‘the plane of the valve. Tnternally a
strong median septum cxtends anteriorly from the heak for about one-
third the length of the valve. Surface smooth.

The dimensions of an average-sized specimen are: length, 5 mm.;
width, 6.5 mm. '

Remarks.—This little shell has not been observed io occur abun-
danily in the Oriskany fauna of New Jersey. Its usual condition of
preservation is in the form of internal casts, in which the slit, extend-
ing anterior}y from the heak and representing the medium septum of .
the pedicle valve, is a conspicuous character.

RUIPIDOMELLA sp. ¢f. . MuscuLosa (Hall).

1859. Orihis musculosa Hall, Pal. N. Y., vol. IIT, p. 409, pl. 91,
figs. 1-3, pl. 95, figs. 1-7.

In an Oriskany fauna from near Layton there have heen observed
a few imperfect specimens of a species of Rhipidomella which may be
R. musculosa. The specimens arc all smaller than the normal, full-
grown individuals of that species, usually not exceceding 18 mm. in
length. The characteristic muscular impression has not been ob-
gerved, and, although the specimens have a close general resemblance
to the smaller individuals of R. musculosa, it is difficult to determine |
in what respect they differ from some Helderbergian species, '
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HUPIDOMELLA 0BLATA (Hall).

Plate XLVI.. Figs. 5-7.
See, also, p. 304, pl. XXXV,

in the middle zone of the New Jersey Oriskany, associated with
Orbiculoidea jervensts, Metajlasia plicata, &ec., there oceurs some-
what commonly a lurge species of Rhipidomella which seems to be
identical in all respects with the Helderbergian R. oblata.

RKHYNCHONELLA BREVIPLICATA n. sp.
Plate XLVI., Figs. 2-4,

Description.—Shell subcircular, slightly wider than long. Pedicle
valve convex, depressed towards the front in a shallow, mesial sinng,
which is produced anteriorly into a lingual extension at nearly right
angles to the plane of the valve; cardinal margins abruptly inflected,
slightly concave, forming an angle of about 90° at the beak; heak
acute, not strongly incurved. Brachial valve much more strongly
convex than the pedicle; clevated toward the front in a low, mesial
fold.  Surface of both valves smooth posteriorly or marked only by
very fine, indistinet, radiating lines; towards the margin there are
ahout three rounded plications on each side of the fold and sinug, and
three or four in the sinus, which hecome obsolete very quickly as they
extend back from the margin.

The dimensions of a pedicle valve are: length, 13 mm.; widih, 14
. ; those of a somewhat larger brachial valve are: length, 15 mm. ;
width, 17.5 mnu; convexity, 6 mm.

Remarks—This species is strikingly different from any of the con-
temporaneous Rhnyehonelloid =hell g, and resembles, in its lack of
plications except near the margm some of the much youngoer
Paleozoic species referred to the genus Pugnaz. In some respects
it resembles some species of Liatonia, especially £, peculiaris and E.
singularis, but the fine radiating lines are much less conspicuous than
on those specics, as they ean searcely be detected save with a lens.
The inflected eardinal margin of the pedicle valve is like Eatonia, but
the valve has not the flatness of that of the described species of that
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genus.  The internal characters of the shell have not been ohserved,
s that no proper generic reference of the specics can be made at the
present time, it being, therefore, referred provisionally to Rhyncho-
nella. :

CAMAROTOECHIA BARRANDED (Hall).

A fragment of a large Rhynchonelloid shell found in the calcareous
Oriskany beds near the New York State line seems to represent the
species Camarotachia barrandei.

EATONIA PECULIARIS (Con.).
Plate XLVII., Figs. 1-4.

1859,  Ealonia peculiaris Hall, Pal. N. Y., vol. 111, p. 244, pl. 38,
figs. 21-26, pl. 101, fig. 2; also, p. 436, pl. 101, figs. 2 a—y.
pl. 101 4, figs. 1a-h.’

Description.—Shel] usually longer than broad, sometimes the length
and breadth nearly equal, subovate in outline; the eardinal margins
weeting at the beak in an angle usually a little less than 90°. Pedicle
valve depressed-convex on the umbo, inflected along the cardinal bor-
der, flatiened laterally, depressed toward the front in a deep mesial
sinuy, which is more or less produced in a lingual extension anteriorly;
heak rather small, closely inenrved over that of the oppesite valve.
Brachial valve strongly econvex, with a mesial fold conspicuous toward
the front, hut obsolete posterior to the middle. Surface of hoth valves
marked by fine, radiating striwe, which inerease by bifureation, and
usually by a few inconspicuous, concentric lines of growth. On the
lateral margins adjacent to the fold and sinus thete are usually two
or three slight denticulations, which may be produced backward upon
the surface of ibe valves for a short distance as indistinef plications.

The dimensions of a large individual are: length, 27 mm.; width,
23 jm.; thickness, 15.5 mm.

Temarks—There is some doubt as to whether the specimens in the
Oriskany fauna of New Jersey which have been identified as Eatlonia
peculiaris should not be considered as a variation of Ealonia singularis.
These two species are closely allied, and seem to grade from one into
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the other by almost imperceptible variations. In New Jersey ihe
Oriskany specimens are more clongate than the Helderhergian K.
singularis, the inflection of the cardinal border of the pedicle valve
is more conspicuous and the strong median stria is much less con-
spicuous, and sometimes may not he recognized at all. The denticula-
tion of the lateral margins of the two valves is absent from the Hel-
derbergian specimens, bub this is not a conspicuous feature of the
Oriskany specimens, and may apparently be absent altogether in
some cases.

BEACHIA SUESSANA (Hall),
Plate XLVIL, Figs. 5-14.

1850.  Rensselwria suessana Hall, Pal. N. Y., vol. IIL, p. 459, pl. 107,
figs. 1-15.

Description.—Shell longitudinally subovate or sub-elliptical in out-
line, vsually longer than wide; hinge-line shorter than the greafest
width. Pedicle valve moderately convex, most eclevated along the
median line posterior to the middle, sometimes more or less flattencd
laterally; the lateral margins in adult shells sometimes abruptly in-
flected ; beak sharply pointed, incurved, but not touching the opposite
valve, perforated at the apex by a small, circular foramen 3 delthyrium
closed by deltidial plates above and by the cardinal process of the
brachial valve below; cardinal margin abruptly inflected, forming a
false cardinal arca. Brachial valve a littlc less convex than the pedicle,
point of greatest clevation posterior to the middle ; cardinal margin
nearly straight or sloping gently from the slightly-produced beak; the
cardinal angles obtusely rounded, lateral margins sometimes abruptly
inflected in adult shells. Surface marked by indistinet, radiating
plications and by doncentric lines of growth.

The dimensions of a complete specimen are: length, 3¢ mm. ; width,
26 mm.; thickness, 14 mm. Another large individual has a width of
42 mn. .

Ltemarks—This species, originally deseribed from the Oriskany of
Cumberland, Maryland, is not ant uncommon form in the New J ersey
fauna. Very few of the New Jersey specimens retain the radiating
markings, but the concentric markings are often stronger and more
numerous than is usally the case in the Maryland specimens.  These

*

NEW JERSEY GEOLOGICAL SURVEY




DEVONIAN TAUNAS. 353

speeimens, having the strong, concentric lines of growth and the ohso-
lete, radiating plications, seem fo be essentially like the shell from
New York which is known as Megalanteris ovalis (Hall). This shell
from New York, however, has never exhibited the brachidium, so that
it is not really known to he a member of the genus to which it has
been referred. A specimen from New Jersey retains the brachidium,
however, and it is essentially the same as that of Beachiu suessana as
known from Cumberland, Maryland. 'T'his would indicate either that
M. ovalis and B. suessena arc synonymous, representing extreme varia-
tions in the surface markings, or that they are two distinct species,
hoth belonging to the genus Beachin.

sPIRIFER AKEN0SGS (Con.).
Plate XLVIIL., Fig. 5.

1859,  Spirifer arenosus Hall, Pal. N, Y., vol. 111., p. 425, pl. 98,
figs. 1-8, pl. 99, figs. 1-10, pl. 100, figs. 1-8.

Description—Shell "large, subsemi-circular, subsemi-elliptical or
subelliptical in outline; hinge-line equaling the greatest width of the
shell or a little shorter; cardinal extremities angular or rounded.
Pedicle valve strongly convex or gibbous on the umbo; the surface
somewhat flattencd toward the cardinal angles and curving regularly
toward the front, depressed along the median line in a shallow,
rounded, more or less ill-defined mesial sinus; beak prominent, some-
what incurved ; cardinal area hecoming rather wide in old shells, con-
eave, sharply defined, reaching to the extremities of the hinge-line;
delthyrium broadly triangular. Internally the muscular impressions
are large and deep. Brachial valve with its greatest convexity near
the middle; mesial fold low, rounded, more or less ill-defined. Sur-
face of both valves marked by from fifteen to twenty depressed,
rounded plications on each lateral slope. The fold and sinus are also
similarly plicated, but on these portions of the shell the plications
increase in number by bifurcation, those on the sides being simple.
The surface is alto marked by fine, concentric striw and by stronger,
imbricating lines of growth.

23
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The dimensions of an imperfeet brachial valve are, approximaiely :
length, 44 mm.; width, 56 mm.; convexity, 20 mm. > ‘

Remarks~—'This very characteristic Oriskany species is one of the
very rarest members of the fauna in New Jersey. 1i may always be
ensily recognized by its large size when adult and by its completely-
plicated valves, it having no associates in the same genus which do
not have a smooth fold and sinus,

SPIRIFER MURcHIsoNI Castelnau.
Plate XLVIIL, Figs. 1-4.

1859, Spirifer arrectus Hall, Pal. N Y, vol. LII, p. 422, pl. 97, figs.
1-a~h, 2 a-i.

Description—Shell semi-cireular to semi-elliptical in outline, greai-
est width usually along the hinge-line; cardinal angles usually an-
gular, rarely a little rounded, often somewhat mucronate. Pedicle
valve gibbous on the umbo; the surface slightly flattencd toward the
cardinal angles, regularly curved to the front; mesial sinus sharply
defined, subangular or rounded in the bottom; beak incurved; cardi-
nal area high, sharply defined, concave toward the beak. Brachial
valve strongly convex, more or less flattened toward the cardinal ex-
tremitics; the subangular fold usually greatly elevated towards the
front. Surface of both valves marked by from five to cight simple,
rounded or subangular plications on each lateral slope, the fold and
sinus non-plicate. The surface also marked by fine, concentrie, fim-
briate lines and by stronger lines of growth.

The dimensions of a rather large pedicle valve are, approximately:
length, 34 mm.; width, 52 mm.; convexity, 16 mm.

Remarks.—This is, perhaps, the commonest and most characteristic
species in the Oriskany fanna of New Jersey. It is almost universal
in its occurrence, but the specimens are never perfectly preserved and
are frequently in the form of imperfect casts of the interior. In such
gpecimens the brachial valve is usually not greatly different from the
exterior of the shell, except in having somewhat stronger plications,
hut the pedicle valve is congpicuously marked by the cast of the large
and deep muscular impression.
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CYRTINA vakta Clarke.
Plate XLVIIIL, Figs. 18-16,

1900.  Cyrting varia Clarke, Mem. N. Y, Siate Mus. Nat. Hist., vol.
III., No. 3, p. 49, pl. 6, figs. 15-22,

Description.—Shell obliquely subpyramidal, its greatest widih along
the hinge-line; cardinal extremities angular, at times somewhat mu-
cronate, Pedicle valve greatly elevated at the beak, sloping away to
the lateral and front margins, with a well-defined, narrow mesial sinus
extending from the beak to the front wargin; heak pointed, a little
incurved ; cardinal area about twice az wide as high, flat or a little con-
cave toward the beak; delthyrium narrowly triangular, closed below
by the deltidial plates, the elongated foramen occupying the upper
portion just beneath the beak, Interiorly the dental lamelle unite at
their bases and are tontinued as a mestal septuin, which extends nearly
to the anterior margin of the shell. Brachial valve depressed-convex,
flaitened towards the cardinal extremities; mesial fold low, rounded
or slightly flattened, with a faint, median, depressed line. Surface
of each valve marked by from six te nine simple, rounded or sub-
angular plications on each side of the fold and sinus and by fine,
imbricating, concentric, lamellose lines of growth.

The dimensions of a nearly-perfect specimen are: length of brachial
valve, 10 mm.; width of same, 1% inm.; height of ecardinal area of
pedicle valve, ¥ mm.

METAPLASIA PYXIDaTA {Ilall}.
Plate XLVUI., Fig. t.

1859, Spirifer pyridatus Hall, 1al. N. Y, vol. TII,, p. 428, pl. 100,
figs. 9-12.

Deseription.—8hell  semi-elliptical to subtriangular in outline;
hinge-line about cqual to the greatest width; cardinal extremities
angular or a little rounded. Pedicle valve gibbous on the umbo and
strongly clevated medially to the anterior margin, flattened toward

¥
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the cardinal extremities, with a narrow mesial groove or sinus on the
summit of the mesial elevation; cardinal area narrow and linear; the
beak rather blunt, incurved. DBrachial valve flattened on ihe umbo
and toward the lateral margins, depressed medially in a broad sinus,
along the median line of which is a small, clevated ridge. The sur-
face of perfectly-preserved specimens is marked by fine, concentrie
and radiating striz.

The dimensions of an imperfect pedicle valve are, approximately:
length, 8 mm.; width, 10 mm.; convexity, 3.5 mm.

METAPLASIA TLICATA 1. P
Plate XLVIIIL., Figs. 7-12.

Description.—Shell subeircular or subelliptical in outline, wider
* {han long, greatest width along the hinge-line, cardinal extremities
angular. Pedicle valve strongly convex, having a prominent mesial
elevation extending from the beak to the front margin, with a
rounded longitudinal depression. From this mesial elevation the
gurface slopes.away somewhat gradually to the lateral margins and
curves rather abruptly to the cardinal margin; the beak is prominent
and strongly incurved; the cardinal area is of moderate width,
sharply defined and extending to the cardinal extremities. Brachial
valve depressed-convex on the umbo, flaltened foward the cardinal
margins, flat or concave laterally, depressed medially toward the front
in a broad sinus, with a rather broad, rounded plication along the
median line. Surface of each valve marked by from cight to twelve
rounded plications, of which the two median ones of the pedicle valve
are much the largest and form the two sides of the mesial elevation
of that valve. The three median depressions 6f the pedicle valve—
that is, the one lying between the two larger median plications and
the two adjacent lateral ones—are conspicuously broader than those
beyond ; the plicationg on the lateral slopes gradually deerease in size
to the eardinal margin. On the brachial valve there are three broad
median plications corresponding to the thre¢ broad furrows of the
opposile valve, the one on the median line, and the adjacent ones
forming the sides of the mesial sinus; heyond these the plications
decrease gradually in size to the cardinal margin. Besides the pli-
cations the surface is marked by indistinet concentrie striz, hy ex-
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tremely fine radiating strizz and usually by a few lamellose lincs of
growth. ‘

The dimensions of the most-nearly perfect speeimen observed are:
Iength, 12 mm.; width, 19 mm.; thickness, 8.5 mm.

fiemarks—This speeies is very abundant at Locality 6 A, near Mon-
tague post-office. The pedicle valves are by far the most abundant,
only a few brachial valves having heen observed. One of these, an
interior, preserves the primary lamelle of the brachidium, each with
a short jugal process near the centre of the valve, pointing towards
the pedicle valve, but not joined togetler to forin a jugnm, the brachi-
dium being similar to that of the genus Spirifer. In some cases the
brachial valve appears to be nearly flat throughout, or has a slight,
general convexity. The species differs from either of the other mem-
bers of the genus in its greater size and in its strongly-plicated shell.

ANOPLOTHECA FLaBELLITES (Con.).
Plate XLIX., Figs. 1-2.

1859. Leptocelia flubellites Hall, Pal. N. Y., vol. ITI., p. 449, pl.
103 B, figs. 1 a~f, pl. 106, figs. 1 a~f.

Description.—Shell semi-elliplical, subeircular or subovate in out-
line, usually broader than long; the eardinal extremitick rounded,
Pedicle valve convex, most prominent towards the beak, sloping rather
abruptly to the cardinal margin and more genily to ihe lateral mar-
ging, ‘more or less depressed medially toward the front in a narrow
ginus, with a single plication in the bottom; beak pointed, rather
strongly incurved, with a circular foramen in the apex; delthyrium
closed in its lower part by a pair of deltidial plates. Brachial valve
flat, with a low, narrow mesial fold in the anferior half, marked by
two plications; the cardinal margins diverging from the beak at a
variable angle of from 110° to 150°. Surface of cach valve marked
by from twelve to sixteen simple, rounded or subangular, radiating
plications, of which fwo semewhat larger ones, with a smaller one
hetween, occupy the median portion of the pedicle valve, the smaller
median one being depressed between the larger ones toward the front
inlo a narrow and moere or less prominent sinus. On the brachial
valve the two median plications are somewhat clevated above the
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others anteriorly in a narrow mesial fold. The surface is also marked
by concentric lines of growth, which usnally hecome more crowded
toward the margin.

The dimensions of a rather small specimen are: length, 13 mm, ;
width, 15 mm.; thickness, 4 mm.

ANOPLOTHECA DicHoToMA (Hall),
Plate XLIX,, Figs. 3-6.

1859. Leplocalin dichotoma Hall, Pal. N. Y, vol. 111, p. 442, pl.
103 B, figs. 3 a-c.

Description.—Shell broadly subovate in ouiline, concavo-convex.
Pedicle valve strongly convex, its greatest clevation near the middle,
with a flat-topped mesial clevation, from which the surface slopes
away to the lateral marging; beak sharply pointed, incurved. Brachial
valve flattened laterally, with a rather broad, ill-defined mesial sinus
cxtending from the beak to the front margin. Surface of each valve
marked by from fourteen to gixteen rounded or subangular, radiating
plications, which increase by bifureation, although in some cases the
bifurcations are so close to the beak that the plications almost seem
to be simple.  The plications are croszed by a few sublamellose, con-
centric lines of growth.

The dimensions of a nearly-perfect specimen are: length, 9 mm.;
width, 10 mm.; thickness, 4 mm.

" Remarks—This shell resembles A. concava of the Helderhergian
fauna, but is a much larger species. Schuchert* has suggested that
it is possibly the young of L. flabellitcs. but specimens having the
characteristics of the species seem to be adult shells.

*Bull. U, 8. G. 8, No. 87, p. 144,
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MERISTELLA LaTa (Hall).
Ilate XLVIL, Figs. 15-20.

1859, Merista lafe Hall, Pal. N. Y., vol. III., p. 431, pl. 101, fige.
' 5 a—n.

Description—Shell transversely subelliptical, subrhomboidal, or
longitudinally suboval in outline, usually wider than long. Pedicle
valve strongly convey, its greatest elevation near the middle, with a
ronnded mesial sinuz of moderate depth toward the front, the beak
incurved over that of the opposite valve. Internally the muscular
impressions are large and strongly-defined. Brachial valve nearly as
convex as the pedicle, often somewhat flattened laterally, with an
ill-defined mesinl fold toward the front. Surface of both valves
marked by fine, concentric siriee and by a few stronger, sublamellose

, lings of growth.

The dimenzions of an average specimen are: length, 30 mm.;
width, 34 mm,

Remarks—This species is never well preserved in the Oriskany
formation of New Jersey, and usually oceurs in the form of internal
casts of the pedicle valve. Such specimens may always be casily
recognized by the broad and strongly-elevated cast of the muscular
jmpression. The species is a common one and may usually be de-
tected wherever fossils are present in this formation.

MOLLUSCA.
PELECYTODA.
ACTINOPTERTA IN8IGNTS Clarke (7).
Plate L., Pig. 2.

1900. Actinopteria insignis Clarke, Mem. N. Y. St. Mus, No. 3,
vol. 111,, p. 85, pl. 4, figs. 10-13.

Several imperfect examples of a winged peleeypod shell having
the size and characteristies, so far as they can be determined, of
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Actinopteria insiginis have heen observed in the Orbiculoiden jervensis
fauna of the Oriskany. Associated with them are fragments of other
winged shells, which may belong to some other species of the same
genus or to Plerinea. '

ACTINOPTERIA TEXTILIS (Hall) var. arexaxia (Hall).

Plate L., Fig. 1. )
1859, Awicula textilis var. arenarig Hall, Pal. N, Y., vol. I'LL, p. 465,
pl. 109, figs. 1-2, pl. 110, fig. 2.

Deseription.—Shell large, obliquély subovate, the proportions of
length and height variable. Teft valve becoming moderately and
regularly convex from the base, the greatest convexity being about
the first third below the hinge-line.  Posterior wing large, éxtcnding
along the margin of the body of ihe shell half way from beak to hase. »
Anterior wing small, triangular, wrinkled. Surface marked by strong,
radiating ribs, sometimes regularly dichotomosing and subequal, and
in other specimens quite unequal, showing a few stronger ribs, with
several finer ones between, and these are crossed by .strongly-elevated,
imbricating lamella.. "The right valve is sl ightly concave, smaller than
the other, faintly marked by the radiating ribs, which sometimes are
scarcely seen.

Remarks—More or less fragmentary specimens of a species of
Agtinopterie, which are quite certainly representatives of this common
Oriskany species of the genus, are of not uncommon occurrence in
the Oriskany formation in New Jersey. Some specimens, when com-
plete, must have had a height of ¥5 mm. or more.

MEGAMBONIA BELLTSTRIATA Hall..
Plate T.. Fig. .

1859, Megambonia bellistriata Hall, Tal. N. Y, vol. TIT., p. 467, pl.
104, fig. 4.

Deseription.—left valve subsemi-elliptical in outling, height and

width subequal: hinge-line less than the greatest width; the heak a
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little in front of the middle; margin convexly rounded from the an-
terior extremity of the hinge-line to about the middle of the anterior
side of the shell, where it is conspicuously sinuate; from this sinus
it is again convexly rounded ventrally and posteriorly io the angular
posterior extremity of the hinge-line. The hody of the valve is
moderately convex, the greatest elevation being above the middle.
Anteriorly a convex wing is separated from the body of the shell by a
rather narrow and abruptly-depressed, rounded sinus, which extends
from a point just in front of the beak to the sinuosity of the anterior
margin, the greaiest elevation of this wing being abeut one-half that
of the body of the shell.  Surface of the entive valve marked by fine,
flattened, radiating cosiee and by conspicuous, concentric lines of
growth. Right valve unknown. )

The dimensions of an imperfect specimen are: height, 39 mm.;
width, about 39 mm. ; convexity, 10 mm.

Remarks.—But a single imperfect specimen of the left valve of this
species has been observed. Tt iz in the condition of an internal cast,
upon which the radiating surface markings are less sharply defined
than upon the actual surface of the shell. It agrees essentially, so
far as it is preserved, with Hall’s original illustration of the species,
and there can be no doubt as to its correct identification.

GABTROPODA.

PLATYOSTOMA VENTRICOSA Con.
Plate XLIX,, Figs, 7-11,

1859, Platyostoma ventricosa Tall, Pal. N. Y., vol. ITL,, p. 469, pl.
112, figs. 1-10, pl. 113, figs. 7-8, pl. 115, fig. 8; also,
. p. 475, pl. 118, figs. 3-0.

Description.—Shell variable, more or less subglobular in form,
consisting of three or four rather rapidly-ecxpanding volutions, which
may be contiguons throughout or the oufer one may he more or less
free. Spire not at all or but moderately elevated above the outer
volution. Aperture slightly oblique, subcireular, suboval or sub-
elliptical in outline. Surface marked by fine, more or less irregular,
trangverse lines of growth, which are sometimes more or legs fascicu-
late at intervals. ‘
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The dimensions of a very large individual are: maximwn diameter,
85 mm.; maximum height, 55 mm. Those of a smaller gpecimen
are: maximum diameter, 28 wm. ; maximum height, 25 mm,

Remarks—As it usually oceurs in the Oriskany fauna of New
Jersey, this species does not attain the great size of the specimen
whose dimensions are given above, the average size heing from 30
mm. to 40 mn. in diameter. The species is exceedingly variable.
and all of the specimens of this gencral type so far recognized in the
Oriskany of New Jersey scem to be included within the limits of this
gpecies as recognized by Hall.

TLATYOSTOMA DESMATUM (Clarke).
Plate XLIX,, Fig. 12,

1900.  Diaphorostome desmatum Clarke, Mem. N. Y. St. Mus., No.
3, vol. IIT,, p. 29, pl. 3, figs. 13-19,

This species agrees in all respects, except size an@ surface markings.
with P. wenfricosu. It does not grow so large as that species, the
Inrgest individual observed being 25 mm. in diameter and 18 mm.
high.  The surface markings differ from P. venéricosa in having, in
addition fo the transverse lines of growth, which are finer and more
regular, other fine revolving lines most prominent in the interspaces
between the transverse lines, which give to the surface of the shell a
caneellated appearance.

PLATYCERAS TonrTUosux Hall.

Plate XLIX., Tigs. 13-14. .

1859. Platyceras tortuoswm Hall, Pal. X. Y, vol. IIL, p. 472, pl.
113, figs. 1-3.

Description.—Shell erect, spirally subconical in form, making about
one volution, which increases gradually in size towards the scarcely-
expanded aperture.  One side marked hy a spiral zsinng, which extends
from the apex to the margin of the aperture.
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The dimensions of the only specimen observed are: height, 17 mm.;
maximum diameter of aperture, 14 mm.

Remarks—A single specimen from the New Jersey Oriskany col-
lection probably represents this species. It differs chiefly from the
typical form of the species, as illustrated by Hall, in its less elevation.

TTEROTPODA.
TENTAGULITES ELONGATUS Tall,

Plate T., Figs. 4-5.
See, also, pp. 295 and 319.

1859. Tenlaculites elongutus Hall, Pal. N. Y., vol. 11T, p. 136, pl.
6, figs. 16-21. .

1900. Tentaculiles elongatus Clarke, Mem. N. Y. State Mus., No. 3,
vol, ITL, p. 27, pl. 3, figs. 8-12.

Description—Shell elongate, circular in ecross-section, annulate,
gradually tapering to the apex. Annulations strong, subangular or
rounded, two of them occupying the space of 3 mm. near the larger
end of adult shellg, while at the smaller end they are less than 1 mm.
apart. Entirce surface covered by fine, annular strim, which are most
conspicuous in'the depressions between the annulations, and are often
nearly obsolete upon the outermost portion of the annulations. In-
ternal casts lack the fine, annular strie, and the annulations have the
appearance of a series of insheathed cones, with their apices toward
the larger end of the shell.

Some of the larger individuals attain the following dimensions:
length, 60 to 70 mm.; larger diameter, § mm.

Remarks.—This specics makes its first appearance in the (ocymans
limestone, where it is one of the rare species, and continues through
the Helderbergian formations, hut never in great abundance. It is
most conspicuous in the Oriskany formation, where it sometimes
oceurs crowded together in great numbers. Its most usual occurrence
is in the form of internal casts, the fine surface striz being only de-
tected in the moulds of the exterior of the shell.
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CEPHALOTODA,
ORTHOCERAS £p. undet.

A single fragmentary specimen, which is probably the cast of a
portion of the chamber of habitation of a species of Orfhoceras. has
been observed in the Orbiculoidea jervensis fauna.

ARTHROPODA,
TRILOBITA.

.DALMANITES sp. undet.
Plate L., Kig. 6.

A few more or less fragmentary specimens of the pygidia of Dal-
manites have been observed in the Oriskany fauna of New Jersey.
"These specimens may represent more than one species, but they are
too imperfect for identification, especially in the absence of any of the
cephalic characters. The most nearly-perfect specimen is a large pygi-
dium from near the New York State line, north of the Nearpass sec-
tion, and, when complete, the specimen must have had a lIength of
nearly 60 mm. and a width of over Y0 mm. The axis is rather DAITOW,
subangular along its median line, bending upward posteriorly, and
1s composed of more than twenty segments. The posterior extremity
is broken, so if is not certain whether it was produced as a spine or
not. The pleural slopes are rather regularly convex and are marked
by about sixteen segments.

PIACOPS? sp. undet.

Plate L., Fig. 7.

A single imperfect pygidium may represent a species of this genus,
but it is too imperfect for certain identifieation.
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DEscrIPTIONS O0F SPECIES 1N THE ONoxpaGa LIMESTONXE Fauxa.
COELENTERATA.
ANTHOZOA.
ZAPHRENTIS sp. undet.

Specimens of one or more species of horn corals are occasionally
met with in the Onondaga limestone, but none of those observed are
perfect enough for specific identification. They may be referred pro-
visionally to the genus Zaphrentis.

MOLLUSCOIDEA.
BRYOQZOA.
FENESTELLA ? sp. undet.

Bryozoans of the fenestelloid type are somefimes present in the
Onondaga limestone, but in no case have they been found to be pre-
served in such a condition as to allow of their identification.

BRACHIOPODA.
LINGULA &p. undet.

A single fragment of a rather large linguloid shell has been noticed

in the Onondaga limestone, When complete the specimen must have

had a length of 16 or 18 mm., but the fragment preserved is not suffi-
cient for identification.
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STROPITEODONTA PERPLANA (Con.).
Plate LI.. Figs. 12-13.

1867.  Strophodonta perplana Hali, Pal. X. Y., vol. IV., p. 98, pl.
11, fig. 22, pl.,, 12, figs. 13-15, pl. 17, figs. 1 a—o.

Description—Shell subsemi-clliptical in outline, the hinge-line
usually equaling, but sometimes a litile less than, the greatest width
of the shell; cardinal extremities angular, proportional length and
breadth variable; lateral margins often more or less sinuate im-
mediately in front of the cardinal angles. Pedicle valve depressed-
convex on the umbo, nearly flat towards the lateral and anterior
margins; beak scarcely projecting beyoud the hinge-line; cardinal
area narrow, linear. Brachial valve nearly flat, leaving but a very
narrow interspace between the iwo valves. Surface of both valves
marked by fine, subequal, radiating cost, which increase by bifur-
cation and by intercalation, those of the pedicle valve being somewhat
finer than those of the brachial valve.

The approximate dimensions of a very imperfect specimen are:
length, 12 mm.; width, 20 mm.

Bemarks—The only specimens of ihis species which have Leen ob-
served in the Onondaga limestone of New Jerscy are considerably
smaller than the average size of the species as it usually oceurs in the
Middle Devenian faunas of New York and the west. The specimens
are very imperfect and scarcely serve to illusirate the characters of
the species,

LEPTAENA RHOMBOIDALIS (Wilek).

Plate LI, Fig. 19.
See, also, pp. 228, 278, 302, 325,

Specimens of this widely-distributed species, not unlike those in
the older formations, are not infrequently met with in the Onondaga
limestone.
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ORTIIOTIIETES Paxnora (Bill).

See, also, pp. 37 and 330

1867, Streptorhynchus pandere Hall, Pal. N, X, vol. TV, p. G5,
pl. 4, figs, 11-19, pl. 9, figs, 18-85, 27.

Description.—Shell semi-circular or semi-elliptical in  outling,
hinge-line equaling the greatest width of the shell, cardinal angles
nearly rectangular.  Pedicle valve convex. greatest elevation at the
beak, from which point the surface slopes away regularly with a
glight convex curve to the lateral and anterior margins; beak obtuse,
not incurved; eardinal area rather high, sleping a litile posteriorly,
flat or slightly eoncave. Brachial valve depressed-convex, flattened
toward the cardinal angles. Surface of both valves marked by
numerous, fine, strongly-clevated, radiating costie, which increase hy
bifurcation and by intercalation.

The dimensions of a nearly-perfect pedicle valve are: length, 10
mnt. ; width, 14 mm.; econvexity, 3 mm.

Remarks.—More or less fragmentary specimens of this species have
heen found in the Onondaga limestone at several localities in New
Jersey.

CHONETES ARCUATUSs Hall.
Plate LI., Fig. 18.

1867, Chenetes arcuata Hall, Pal. ¥, Y., vol. 1V, p. 119, pl. 20,
figs. 7 af.

Deseription—Shell zemi-cireular or semi-clliptical in outling;
hinge-line equaling the greatest width; cardinal cxtremities angular.
Ledicle valve gibbous, somewhai depressed toward the cardinal angles,
a little flattened along the median line from the beak to the anterior
margin; the beak strongly incurved, the cardinal margins stoping
gently from the beak to the cardinal extremities, bearing about seven
or cight spines, pointing in a slightly oblique direction outward, on
each side of the heak. Surface marked by fine, radiating coste,
which increase by interenlation and rarely by bifurcation, about one
hundred being present on the margin of a shell 17 mm. wide, and
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crossed also by much finer, crowded, concentrie strie. Brachial valve -
not seen, but it is apparently deeply concave.

The dimensions of the best specimen observed are: length, 12 mm.;
width, 17 mm.; convexity, 6 mm.

Remarks—In common with most of the Onondaga Iimestone
fossils, this species is represented only by fragmentary specimens.
The New Jersey specimens are smaller than the typical New York
representatives of the species as illustrated in the New York
Paleontology, Imt they scem to agree with the characters of (.
arcuatus more closely than with any other species. The species may
be recognized by its fine, radiating markings and its slight mesial
flattening or depression of the pedicle valve,

RHIPIDOMELLA VANUXEMI (Hall).
Plate LI., I'igs. 5-7.

1867. Orthis vanuaemi Hall, Pal. N. Y, vol. IV., p. 47, pl. G, figs.
3 a-r.

Description.—Shell subcircular or suboval in outline; hinge-line
much shorter than the greatest width of the shell ; cardinal extremities
rounded. Pedicle valve depressed-convex on the umbo, flattened or a
little concave toward the lateral and front margins; beak small, ex-
tended but litile beyond that of the opposite valve, but little incurved ;
cardinal area small, concave. Brachial valve convex; the beak scarcely
extended beyond the cardinal border, Surface of both valves marked
by fine, crowded, rounded coste, which increase by bifurcation and by
intercalation; and by fine, concentric strie, with a few stronger, sub-
lamellose lines of growth.

The dimensions of an average middle Devonian specimen are:
length, 19 mm.; width, 20 mm.; thickness, § mm.

Remarks.—Numerous fraomentarv specimens of hape(lomella,
which may be referred to the species R. vanuzemi, are sometimes met
with in the Onondaga limestone of New Jersey, but no specimens
approaching completeness have been observed. The deseription of the
species here given has been drawn up from more perfect New York
specimens.
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ATRYPA RETICULARIS (Linn.).

Plate LI., Figs. 1-4.
See, also, pp. 246 and 286.

The specimens of this species which oceur in the Onondaga lime-
stone are not essentially different from its earlier representatives.

SPIRIFER sp. undet.

A few fragments of a small, rather coarscly-ribbed species of
Spirifer, with strong, lamellose lines of growth, have been detected
in the Onondaga limestone. The specimens have somewhat the aspect
of Spirifer varicosus Hall, but in no case are they sufficiently well
preserved to be identified with certainty.

RETICULARIA FIMBRIATA (Con.),
Plate I.1., Figs. 811,

1867. Spirifera fimbriata Hall, Pal. N. Y., vol. 1V., p. 214, pl. 33,
figs. 1-21. -

Description.—Shell transversely subelliptical in outline; hinge-
line shorter than the greatest width; cardinal extremities rounded.
Pedicle valve strongly convex on the umbo, the surface sloping in a
regular curve to the lateral and front margins, but curving much
more abruptly to the cardinal margins; depressed along the median
line in a more or less sharply-defined, shallow, rounded sinus: beak
small, incurved over the arca; cardinal area rather high, concave,
not sharply defined. Brachial valve a little less convex than the pedicle,
often somewhat flattened toward the cardinal extremities ; mesial
fold rather abruptly elevated in front, but scarcely defined at the heak.
Surface of each valve marked by from five to eight low, rounded,
obscure plications on each side of the fold and sinus, and by more
or less imbricating, concentric lamella of variable width, each one of
which is marked by a row of small, radially elongate nodes having

2t
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somewhat the appearance of interrupted radiating coste, and which
are really the bascs of parallel, conceniric rows of spines.

The dimensions of a nearly-perfect gpecimen from the Hamilton
chale of New York are: length, 22 mm.: width, 25 mm.; thick-
nesg, 15 mm. '

Remarks.—This species is rarely represented in the Onondaga Yime-
stone of New Jersey, the only specimens observed being imperfect im-
pressions of the exterior. These impressions, however, retain the
characteristic surfacc markings of the species, and indicate a shell
which was in no essentinl particulars different from ihe Onondaga
and Hamilton representatives of the species in New York. The
above description has been drawn up from New York specimens in
the absence of satisfactory material in the New Jersey collections.

ANOPLOTHECA AcUTIPLICATA (Con.).

Plate L1., Figs. 14-17.
See, also, pp. 377 and 383,

1867. lLeptocalia acutiplieata Hall, Pal. N. Y, vol. VI, p. 365, pl
5%, figs. 30-34.

" Description—Shell plano-convex, subcireular or subovate in out~
line. Pedicle valve moderately convey, its greatest elevation near the
centre; beak acuie, incurved so that i points at about right angles
to the plane of the valve and projects slightly beyond the brachial
valve; marked by about nine strong, angular, simple, radiating pli-
cations, the central one being somewhat depressed toward the front
and bordered on each side by a larger one. Brachial valve flat or
stightly convex, a little depressed medially, its plications similar io
those of the opposite valve. Surface of both valves marked by a
few rather strong, subimbricating lines of growth toward the margin.

The dimensions of a nearly-perfect specimen arc: lengih, 12 mm.;
width, 13 mm.; thickness, 4 mm.

Remarks—This species is hardly distinguishable from A. flabel-
lites of the Oriskany fanma. 1t does not grow as large as the usual
representatives of the Oriskany shell, but it is doubtful whether the
two speeies should be considered as distinet.

NEW JERSEY GEOLOGICAL SURVEY




DEVONIAN FAUNAS. 371

ANOLLOTIIECA CONCava (Hall).
See, also, p. 316G, pl. XXXVII,

Specimens of a small species of 4 noplotheca, indistinguishable from
specimens in the New Scotland heds of the Helderbergian series, have
been observed in the Onondaga limestone at soveral localities. Hall,
after first referving this Onondaga limestone shell to the Helder-
bergian species,® afterwards established a now speeies for it, with the
name camille.t but the New Jersev speeimens at least cannot be dis- -
tinguished from A. concava.

MOLLUSCA.
FASTROPODA.
PLATYCERAS sp. unded,

Fragments of capulid shells, which may be referred to the genus
Platyceras, are ocensionally met with in the Onondaga limestone, but
no specimens perfect enough for specific identification have been seen.

LOXOXEMA sp. undet,
Plate LI, Fig. 20,

A few specimens of an elongate, coiled shell have been observed in
the Onondaga limestone. All'are too imperfect for identification, but
may be referred provisionally to the genus Lozonema.

* Pal. N. Y. vol. IV, p. 329,
T Pal. N. X o vol. IV, ph. 52, figs, 13-19,
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DESCRIFPTION OF SPECIES 1N THE NEWFOUNDLAND GRIT FAuNa.
COELENTERATA.
ANTIIOZOA.
ZAPHRENTIS sp. undet.

In the Newfoundland locality of this formation specimens of hor
coral are not of infrequent occurrence. All the specimens observed
are imperfect casts of the cup, which retain neither specific nor generic
characters sufficient for identification. All may be provisionally re-
ferred to the genus Zaphrentis. The largest specimen observed has
a maximum diameter of 45 mm. '

MOLLUSCOIDEA.
BRACHIOPODA.

STROPHEODONTA INEQUIRADIATA Hall.
Plate LI., Fig, 22.

1867, Stropheodo_nta inequiradiate Hall, Pal. N. Y., vol. 1V, p. 87,
pl. 11, figs. 24-31, pl. 13, figs. 6-11.

Several epecimens of a species of Stropheodonta from Newfound-
land are evidently members of the species S. inequiradiata. All arc
poorly preserved, retaining the surface markings in a very imperfect
manner, but the shells have the general form of this species, and it
is believed that the identification is correct. The shells are subellipti-
cal in outline, with the hinge-line equaling the greatest width, and with
the pedicle valve strongly convex, almost subhemisphereic in form.
The specimens differ from S. concasza in their smaller size and in the
absence of the constrictions in front of the cardinal extremitics.
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ORTHOTHELES PANDORA (Bill).

Plate LiI., Fig. 8.
See, also, pp. 367 and 380,

1867,  Streptorhynchus chemungensis var. pandore Hall, Pal. N. Y.,
vol. IV, p. 68, pl. 4, figs. 11-19, pl. 9, figs. 18-25, 27.

Some imperfect specimens of Orthothetes from the Greenwood lake
locality may quite certainly be referred to the species 0. chemungensts
or some variety of it. Members of this species are characterized by
the nearly-flat pedicle valve, with straight hinge-line wsually equaling
the greatest width of the shell, with the cardinal exiremities varying
cither way from rectangular, and often with a more or less distorted
beak. The brachial valve is more convex than ‘the other. Both
valves are marked by.fine, radiating costz, which increase by inter-
calation and by bifurcation. The New Jersey specimens agree most
closely with the illustrafions of the variety pandora and may be re-
ferred to that form without much doubt.

CHONETES ArcUaTus Flall.
Mate LI., Fig. 21.

18G7. Cheneles arcuate Hall, Pal. N. Y., vol. 1V, p. 119, pl. 20,
figs. ¥ 0.

Description.—S8hell semi-elliptical or semi-circular in outline, the
hinge-line straight, about equaling the greatest width; cardinal ex-
tremities rectangular. Pedicle valve strongly convex, with a slight
mesial flattening or depression, depressed toward the cardinal ex-
tremities.  In the internal casts the hinge-line is apparently crenu-
late, the crenulations doubtless representing the bases of cardinal
spines. A constricted line runs parallel to the front and lateral
margins of the valve at a little distance from the margin, converging
posteriorly to the beak; within this line the surface of the valve is
somewhat elevated above the outer portion, the elevation being more
conspicuous near the cardinal margin. Extending forward from the
beak for about one-third of the length of the valve there is a low
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median septum represented by a shallow groove in the casts. The
muscular scars are not well shown in any of the New Jersey speei-
mens, but seem to resemble quite closely Hall’s figures of this species.
Brachial valve not observed.

The dimensions of an average specimen are: length, 15 mm.;
width, 23 mm.; convexity, 5 mm,

Remarks.——Because of the apparent crenulations of the hinge-line
in the internal casts of this gpecics, the specimens resemble members
of the genus Stropheodonta, but these crenulations doubtless repre-
gent the bases of cardinal spines. Iniernal casts of C. arevafus from
New York, illustrated by Hall, show similar crenulations.  The con-
stricted line in ihe internal casis is exacily as in the illustrations of
typical specimens of C. ercuatus, and the muscular impressions are
unlike any species of Stropheodonta, heing closely similar, so far as
they ean be distinguished ot all, to Hall's illustration of C. arcuatus.

SCHIzorHoktA sp. cf. 8. sTRIaTyLa (Schl).
P'late LIL, IMigs. 9-10,

Several imperfeet internal casts of a species of Selizophoria have
been collected at Newfoundland. They are all too poorly preserved
for certain identification, but have the general form of 8. sériafuia ot
S. propingua. The pedicle valve, however, scems to be too depressed
for the latter species, and they may be doubifully referred fo S,
strigtula.

AMPILGENTA ELONGATA (Vam).
Plate LTI, IFigs., 6-7.

186%7.  Ampligenia elongata Hall, Pal. N. Y, vol. 1V., p. 383, pl.
58 A, figs. 21-24, pl. 59, figs. 1-11.

Description.—Shell subelliptical or subovate in ontline, ihe length
greater than the width, buf the proportions variable. Dedicie valve
the most convex, but in some individualzs the two valves are nearly
equally convex. The surface of the internal casts is smooth or i3
marked by rather coarse, more or less distinet, concentric lines of
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growth. In the pedicle valve the dental lamelle arc united to form a
spondylium, which is supported by a median septum, and in the in-
ternal casts these dental lamellwe and the median septum are repre-
sented by slits.

The dimensions of the best specimen observed, apparently a hrachial
valve, are: length, 40 mm.; width,’25 mm.; convexity, ¥ mm. *

Remarks.—This species has been recognized at both the Newfound-
land and the Greenwood lake localities, always in the condition of
imperfect internal casts, upon which the characters are always more
or less obscure. There seems to be no other species, however, than
Amphigenia elongate with which the specimens can be identified.

SPTRIFER MackoTiyiris Hall,
P'late 1L, Figs, 1-3.

186%. Spirifer macrothyris Hall, Pal. N. Y, vol. IV, p. 202, pl. 30,
figs. 1620,

Description.—Shell large, subelliptical in outling, much wider
than long; hinge-line nearly equaling the greatest width; cardinal
extremities angular or a little rounded. Pedicle valve moderately
convex, with a well-defined, rather shallow, rounded, smooth mesial
sinus; cardinal area of moderate width, a little concave, sharply de-
fined and extending to the cardinal extremities; delthyrium large,
broadly triangular. In the internal casts the muscular impression is
large and prominent. Brachial valve more convex than the pediele;
mesial fold prominent, subangular posteriorly and rounded toward
the front. Surface of cach valve marked by from six to ten rather
broad, depressed, rounded, simple plications on each side of the fold
and sinus.

The dimensions of the largest specimen observed [rom New Jersey
are: width, 98 mm.; estimated length of shell, 40 mm.

Remarks—The only specimens of this species which have been ob-
served are very imperfect, but they seem to possess characters which
helong to no other Spirifer ihan S. macrothyris. Some of the smaller
individuals from Newfoundland were at first thought to represent the
Oriskany species, S. murchisont, but the pedicle valves are less strongly
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convex and have less angular plications than that species, and they
-seemn to agree essentially with the larger specimens, which exhibit more
typically the characters of S, macrothyris.

SPIRIFER sp. undt.
Plate ILIT., Fig, 4.

Description.—A  single, fairly. well-preserved specimen of ‘the
brachial valve of a Spirifer has been observed from the Newfound-
land locality which cannot be definitely ideniified with any of ihe
described species, It is necarly semi-circular in outline, with fhe
hinge-line equaling the greatest width and with angular cardinal
extremities. The mesial fold is not greatly elevated above the
general surface, and is marked along its median line by an angular
furrow much deeper and wider than the furrows which separate the
plications upon the lateral slopes of the valve. Each lateral slope is
marked by eleven or twelve angular plications which become smaller
and smaller toward the cardinal extremities.

The dimensions of the only specimen observed are: lengih, 16 mm. ;
width, 30 mm.

Remarks~—The peculiar feature of this species is the deep furrow
along the mesial line of the fold. Spirifer pennatus Atw. frequently
has a similar mesial furrow, but it is never so conspicuous as the
furrows on the lateral slopes of the shell, and, moreover, the New
Jersey specimen does not possess the extended hinge-line of that
species.  Spirifer consobrinus D’Orb. is another speeies which fre-
quently has a furrow upon the mesial fold of the brachial valve, but
the furrow is never so prominent as in the New Jersey specimen,
and the fold itself is much more elevated in front. The finer surface
markings are not preserved on the New Jersey specinien, so it cannot
be determined whether or not it resembles S. consobrinus in this
character.
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CYRTINA HAMILTONENSIS Hall
Platé L1I1., Fig. 5.

1867. Cyrtina hamiltonensis Hall, Pal. N. Y, vol. IV, p. 268, pl. 27,
figs. 1-4, pl. 44, figs. 26-33, 38-52,

Description.~—Imperfect specimens of a species of Cyriing occur at
hoth the Newfounland and the Greenwood lake localities of this for-
mation, which scem to be tdentical with C. hamilionensis. The pedicle
valve is subpyramidal in form, with a high, nearly-flat cardinal area,
and in the internal casts a slit representing the median septum reaches
from the beak more than half way to the front of the valve. The
mesial sinus is well defined, smooth, rather shallow and rounded in
the hottom, and on each lateral slope there are five or six simple,
rounded plications. The brachial valve is dépressed-convex, with the
mesial fold flatiened and but little elevated above the general surface
of ihe valve; the plications upon the lateral slopes resemble those of
the opposite valve,

The dimensions of the best pedicle valve observed are: length from
beak to front margin, 9 mm. ; width, 11 mm.; height of area, 5 mm.

Remarks—The only specimens of this species which have been ob-
served are imperfect internal casts, but they exhibit the characteristics
of this common Devonian species.

ANOPLOTHECA ACUTIPLICATA (Con.).
See, also, pp. 370 and 383,

The specimens of this species in the Newfoundland grit do not differ
materially from those found in the Onondaga limestone of the Dela-
ware valley, except in being preserved in sandstone in the condition
of infernal casts. They somewhat resemble the Oriskany species, 4.
flabellites. hut are constantly smaller.
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MOLLUSCA.
PELECYTODA.
PTERINEA FLABELLA (Con.).

Diate LIL, Fig. 12, .

1884.  Plerinca flabella Hall, Pal. N. Y, vol. V., pt. I, p. 03, pl. 14,
figs. 1-21, pl. 15, figs. 1, 46, 8-10, pl. 83, figs. 11-12.

In the Newfoundland locality several imperfect specimens of a large
species of Plerinea have been observed, which scem fo represent the
common Hamilton species, P. flabella, of New York. In none of the
specimens can the complete form of the shell be observed, but the
shell is oblique, with a broad and nearly-flat posterior wing, the an-
terior auriculation being destroyed in all of the specimens observed.
The body pertion of the left valve is subovate in outline and is marked
with very coarse, rounded coste, with alternate finer ones, besides in-
distinet, concentric lines of growth, these markings being identical
with thoze of authentic specimens of P. flabella from the New York
Hamilton shales. The height of the best-preserved specimen in the
collection is about 40 mm.

ACTINOPTERIA DECUSSATA Hall.
Plate LIL, Fig. 11.

1884.  Actinopleria decussate Hall, Pal. X. Y., vol. V., pt. I, p. 111,
pl. 1%, figs. 24, 28, pl. 18, figs. 1-15, pl. 20, fig. 19, pl. 84,
fig. 4.

Description.—Shell very oblique, with anterior and posterior wings;
the hinge-line straight, extending from beneath the beak to the ex-
tremity of the posterior wing.  The hody of the Iéft valve subovate in
outline, anterior and hasal margins regularly curved, the posterior
margin from a little above the base, nearly siraight to the beak; an-
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terior auriculaiion convex, limited posteriorly by a distinet, hroadly-
rounded sinus, ils anterior margin rounded; posterior wing large,
nearly flat, rather sharply-defined by the posterior umbonal slope, its
posterior margin coneave anl its posterior extremity angular. Surface
of the left valve marked by moderately coarse, radiating costr which
alternate more or less irregularly with finer oncs, the alternation heing
more conspicuous upon the posterior portion of the shell; also marked
by concentric lines of growth, which give to the surface a reficulate
appearance. Upon the wings the markings are less conspicuous than
upon the bedy of the shell. Right valve not seen.

The dimensions of an average epecimen are: height, 19 mm.; ex-
treme length, 34 mm.

Remarks.—This species has been observed only in the Greenwood
lake locality, where it occurs quite commonly. The specimens are all
internal easts, so the surface markings are not so conspicuous as upon
the external surface of the shell. The proportions and general form of
the specimens seem to be most like authentic specimens of the New
York Hamilton species, 4. decussuta, but none of the New Jerscy
specimens have heen observed to attain as large a size as the larger
individuals of that species, and the anterior auriculation is more con-
spicuous than is usually, but not always, the case in the New York
gpecimens.

DESCRIPTIONS. OF SPECIES 1N THE FAUNAS OF THE MONEROE SHALE
AND BELLVALE Fracs.
MOLLUSCOIDEA.
BRYOZOA.

FENESTELLA ? sp. undet.

A few specimens of fenestelloid bryozoans have been collected from
various localities in the-Monroe shales of New Jersey, but none of
them are in a proper state of prescrvation, even for accurate generic
determination.
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BRACHIOTODA.
ORTHOTHETES PaNpora (Bill.).

Mate LIIL, Fig. G.
See, also, pp. 367 and 373. .

A few species of Orthothetes from Greenwood lake may be referred
provisionally to the species 0. pandora. The specimens are all iper-
feet and much distorted, so that in all of them the characters are more
or less obscure.

CHONETES CORONATUS (Con.).?
Plate LIIL, Fig. 5.

1867, Chonetes coronate Hall, Pal. N. Y., vol. 1V, p. 133, pl. 21,
figs. 9-12.

A few distorted specimens of a flat, subelliptical brachiopod shell,
some of which seem to retain the bases of cardinal spines, may be
referred with doubt to the species Chonetes coronatus. If the shell
really possesses cardinal spines and is a true Chonetes, then its size
and rather coarse, radiating markings correspond more closely with
the characters of €. coronatus than with any other species of the genus.
This identification must remain doubtful, however, because of the
imperfection of the material for study.

CHONETES &p. undet.
Plate LIII., Fig. 4.

A single distorted specimen of a rather large species of Choneles
has been collected at the Greenwood lake locality. Tts width along
the hinge-line is 14 mm. and the length of the shell i¢ 9 mm. The
surface is marked by very fine, radiating striee, and from one end of
the cardinal margin a spine, 6 mnv in length, extends ai nearly right

NEW JERSEY GEOLOGICAL SURVEY




DEVONIAX FAUNAS. 381

angles to the hinge-line.  Between this spine and the beak the bases
of one or iwo additional spines may be detecied. The characters of
ihe shell are not well enough preserved to admit of its certain identi-
fication, and in the great length of the outer cardinal spines it seems
to differ from any of the described species of the genus from the
horizon to which it belongs.

CHONETES sp. undet.

An occasional small, imperfect and more or less distorted specimen
of Chonetes is met with in the Monroc shales of New Jersey, which
resembles more or less closely some of the smaller Hamilton species of
the genus in New York, but none of them are perfect enough for
certain identification.

CAMAROTOECHIA sp. undet.

Occasional specimens of Rhynchonelloid shellg occur in the Monroe
shales of New Jersey, which doubtless represent some of the New
York Hamilton species of Camarotechia, but none of the specimens
can be identified with certainty. From the locality north of the
Clinton reservor a single specimen seems to possess the general form
and proportions of C. sappho Hall, but the identification cannot be
made with certainty because of the imperfection of the specimen.

.

TROPIDOLEPTUS CARINATUS (Con.).
Plate L111., Fig. 2.

1867. Tropidoleptus carinatus Hall, Pal. X. Y., vol. IV, p. 407, .pl.
62, figs. 2-3.

Description.—The New Jersey specimens of this species are all dis-
torted and imperfect, but some of them retain characteristic features
of the species. The shell is normally concavo-conves, but in nearly
all cases the New Jerscy specimens are crushed perfectly flat; the
outline is subsemi-clliptical, with the straight hinge-line equaling,
greater or less than, the width of the shell; the cardinal extremities
are rounded or subangular; the lateral margins are straight or convex,
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rarely a little coneave “just in front of the hinge-line; the anterior
margin regularly rounded. Pedicle valve convex, breadly subearinate
along the mesial line, from which the surface slopes to the lateral
margins with a flattened convex curve ; beak small; cardinal area
rather narrow, its margins subparallel.  Brachial valve nearly flat,
or slightly concave, often with a narrow mesial sinus which becomes
inore conspicuous anteriorly.  Surface of each valve marked by from
vighteen to twenty, broad, simple, rounded plications, the median one
on the pedicle valve being broader and more eclevated than the others,
with a corresponding broader furrow along the median line of the
hrachial valve. The plications are crossed by fine, concentric stri.
and by a few stronger, imbricating, lamellose lines of growth.

I'he dimensions of the best of the New Jersey spectmens are:
leugth, 14 mm.; width, 11 mm.

Lemarks—The New Jersey specimens are all badly crushed and
distorted, hut some are sufticiently well-preserved to make the certain
identification of the species possible.

SPIRIFER aupacuLus (Con.),?
Plate LILL, Fig. 1,

186G, Spirifer medialis Hall, Pal. N. Y., vol. IV,, p. 227, pl. 38,
figs. 1-25, pl. 38%, figs, 1-11.

Deseription.—A few small, distorted, more or less imperfect speci-
mens of a species of Spirifer from the outlet of the Onk Ridge reservoir
seem to be referable to this cominon species of the New York Hamiiton
formation. The pedicle valve has a rather high, more or less coneave
cardinal area, with a moderately-incurved beak ; the mesial sinus ig
sharply defined, angular toward the beak, becoming rounded anteriorly
and s without plications; each lateral slope is marked by fifteen or
sixteen simple plieations. The brachial valve is less convex than the
pedicle, with a well-defined mesial fold and with plications similar
to those upon the opposite valve. The width of the largest and best-
preserved specimen which has been observed in the collections is 19
mm. along the hinge-line, which is the widest portion of the shell.

Remarks~Although the New J ersey specimens of this shell are all
smaller than full-grown specimens from the Hamilton formation of
New York, it is believed that they are specifically identieal with them..
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AMBOCOELLA UMBONATA (Con.).

1867,  Ambocalia wumbonate Hall, Pal. N. Y., vol. IV, p. 259, pl. 44,
figs. T-18.

Description—Shell small, plano-convex, length and width nearly
equal or a litile wider than long; hinge-line a litile shorter than the
width of the shell; cardinal extremities rounded. Pedicle valve gib-
bous; the nmbo elevated ; the beak rather large and incurved ; mesial
sinus narros, distinet from the beak to the front of the shell; cardinal
area high, concave. Brachial valve depressed-convex or nearly flat,
sometimes concave towards the front and lateral margins.  Surface of
both valves smooth or with a few concentric lines of growth near the
margin.

The dimensions of the best specimen ohserved from New Jersey are:
length, 3.5 mm.; width, 4.5 mm.

Eemarks.—The only specimens of this species which have been oi-
served in the New Jersey collections are from the fossil locality in the
Monroe shales near the shore of Greenwood lake. They are not at
all common, and are found only in the condition of internal casis,
which are usually distorted and poorly preserved.

ANOPLOTHECA AcuTivLicaTa (Con.).?

Plate LIIL. Fig. 3.
See, also, pp. 370 and 337,

The internal casts of what scems to be a species of Anoplotheca ave
among the commonest fossils found in the Monroe shales at the Green-
wood lake loeality. The specimens in this condition do not seem 10
differ materially from those found in the Newfoundland grit which
have heen identified as A. acutiplicata. All of the gpecimens are in
an unsatisfactory condition for study, bt this identifieation seems o
be the correct one.
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MOLLUSCA.
PELECYPODA.
ACTINOPTERTA sp. undet.

A few fragmeniary specimens of Pelecypod shells which evidently
belong to the genus Actinopleria have been observed in the Monroe
shales. None of them are complete enough for specific tdentification,
but they resemble, in general, the New York Flamilton members of the
genus.

PALAEONEILO EMARGINATA (Con.).
Plate LITIL, Figs. 10-11.

1883.  Pal@oncilo cmarginate Hall, Pal. N. Y., vol. V., pt. L, p. 338,
pl. 50, figs, 1-11,

Description—“Shell of medium size or larger, subelliptical; lengih
usually more than twice the height; basal margin gently curving or
nearly straight from the post-inferior angle to the anterior end, where
it is more abrupily rounded; posterior margin deeply sinuate.
Cardinal line gently arcuate. Anterior end regularly and somewhat
abruptly rounded. Valves regularly convex in the lower anterior
half, becoming gibbous above. Beaks a little less than the anterior
third from the end, and, except in the shorter forms, moderately
prominent. Umbonal slope marked by a strong elevation or ridge,
with a depression above it, which produces a marked emargination.
The post-cardinal extremity, above this, is produced into a linguiform
extension, which is sometimes angular, but usually abruptly rounded
at the termination. Surface marked hy strong, elevated, distant,
lamellose, concentric ridges, extending the entire length of the shell,
between which are very fine concentric strim. The intermediate strim
become obscure or obsolete, according to the degree of weathering and
nature of the matrix.

“Five specimens measure respectively 22, 24, 26, 27, 28 and 40 mun.
in length, and 12, 13.5, 16, 12 and 16 mm. in height.”—Hall.
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Remarks.—The New Jersey specimens of this species have been ob-
served only from the outlet of the Oak Ridge reservoir near New-
foundland. ‘They possess the characteristic, regular, strong, lamelli-
form, concentric ridges and the deeply-emarginate, post-inferior ex-
tremity of the species, and the identification is more satisfactory than
that of almost any other species collected from this horizon.

PARACYCLUS ELLIPTICA Hall.?

1885. Paracyclus elliptica Hall, Pal. N. Y., vol. V., pt. 1., p. 440,
pl. 72, figs. 23-33, pl. 95, fig. 18,

A gingle distorted and imperfect specimen of a pelecypod shell from
the outlet of the Oak Ridge reservoir suggests Puracyclus elliplica,
but the identification is necessarily uncertain.

GRAMMYSIA sp. undet.
Plate LIIL, Kigs. 8-9,

At the outlet to the Oak Ridge reservoir near Newfoundland several
speeimens of Grammysia have been collected.  All of them are dis-
torted, and are too imperfectly preserved for certain specific identifi-
ention, but they possibly represent more than one species. Some of
them resemble the illustrations of G. alveate (Con.),* but the identifi-
cation cannot be made with certainty.

The members of this genus may be eazily recognized by their robust
form and by ihe coarse, concentrie wrinkles of the shell. These New
Jerscy specimens are probably identical with some of the numerous
forms which have Leen described from the Hamilton formation of
New York.

* Pal. N. Y, vol. V., pt. I, p. 370, pl. 60, figs, 1-11.
25
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GASTROPODA.

CYRTONELLA MITELLA Hall.
Plate LIIIL, Fig. 12.

1879. Cyrtolites (Cyrtonella) mitella Hall, Pal. N. Y., vol. V., pt.
’ 11, p. 123, pl. 25, figs. 23-28.

Description.—“Shell arcuate, subovoid, making altogether less than
two volutions in the same planc; first volution very minute; the body-
whorl rapidly expanding o the aperture, which is nearly circular; the
peristome searcely spreading; the shell carinate, and the casts obtusely,
hut distinctly, angular on the dorsum; apparently not sinuate or but
slightly undulated on the anterior margin. Surface marked by regu-
lar, sharply-elevated, subparallel, transverse strire, which are compara-
tively distant (at least twice or thrice their width) near the apex and
" on the upper part of the outer voluiion, but hecome more crowded
towards the {ront of the shell. On the upper part and sides of the
shell the intermediate spaces are regularly cancellated by short, re-
volving strisz, which hardly rise so high as the transverse ones, giving
the entire surface a pitted or finely-reticulate character. Approaching
the margin the spaces between these sirim diminish, as the result of
the rate of growth in the shell, and they often hecome so crowded as
to present the character of simple, undulating, granulose lines of
growth. These strim are not sensibly curved in passing over the
rounded carina. When the shell is partially exfeliated they give a
lamellosc-striate character to the surface.”—Hall. '

The dimensions of the best specimen observed in the New' Jersey
collection are: maximum diameter, 12 mm.; width of aperture, 11
miil. )

Remarks—This species occurs more or less commonly at the out-
let of the Oak Ridge reservoir. ‘The specimens are all internal casts,
and the best-preserved ones closely reseible Hall’s illustrations of C.
mitella, and it is believed that this identifieation is correct. The sur-
face markings deseribed by Hall are, of course, absent from these
internal casts, but upon some of them the iransverse lines of growth
may be defected, although they are never conspicuous. '
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STROPHOSTYLUS? sp. undet.
I'iate L1II1., Figs. 13-16.

Among the specimens collected from the Monroe shales of New
Jersey there are several imperfect and distorted coiled shells, which
are probably referable to the genus Sirophostylus. In none of them
are the characters sufficiently well-preserved’for specific identification,
and even the generic reference must be considered doubtful.

ARTHROPODA.
TRILOBITA.
HOMALONOTUS DEEAYI (Green).

1888. Homalonotus Dekayi ¥all and Clarke, Pal. N. Y., vol. VIL,
p- %, pl. 2, figs. 1-11, pl. 3, figs. 1-5, pl. 4, figs. 1-6, pl. 5,
, figs, 1-10,
At Sylvester’s Corners a single thoracic segment of a trilobite has
heen found in the Monroc shales, which is evidently a portion of a
species of Homalonofus, and is probably the common New York
Hamilton species of the genus, H. dekayt.

PHACOPS RANA (Green).
Plate LIIIL, IFig. 18.

1888. Phacops rana Hall and Clarke, Pal. N. Y., vol. VIL, p. 19, pl.
7, figs. 1-11, pl. 8, figs. 1-18, pl. 8 4, 21-33,

Imperfect and distorted specimenls of the head of -this species have
been found in some of the localities of the Monroc shale in New
Jersey. The species may be recognized by its large and broad glabella
without lateral furows. The specimen here illustrated is the best
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onc which has heen observed, and it exhibits the characters of the
species as well as they can be seen in any New Jersey specimen so
far collected. The thorax and pygiduim have not been observed.

DALMANITES sp. cf. b. avcniors (Green).
Plate LIII., Itig. 17.

1888. Dalmaniles (Chasmops) enchiops Hall and Clarke, Pal. N. Y,
vol. VIL, p. 59, pl. 9, figs. 1-6, 10, 12-13, pl. 10, figs. 1-14.

A single gpecimen of the pygidium of o large species of Dal-
manites has been collected at the Greenwood lake locality in the
Monroe shale. It is imperfect and distorted, but seems to reseinble
D. anchiops more closely than any other specics. The axis tapers
rather gradually and is divided into fiftcen or sixteen segments. The
plure are flattened and are marked by about twelve segments. The ter-
minal spine of the pygidium is not preserved in the New Jersey speci-
men, hut its posterior extremity is imperfeet and the spine may have
been destroved. "The specimen is in such a condition of preservation
that this identification can in all events be considered only as pro-
visional.
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(All Figures Are Natural Size, Unless Otherwise Indicated).
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PLATE 1.

PAGE.
FORAMINIFERA Y ittt iatitenaiansnnaanas 111
Figs. 1-2. 'wo specimens. Newton, focality 136 A.
ORTHIS NEWTONENSIS . SDhe v vnnarevnuenenanisnann 113
Pig. 3. The internal cast of & pedicle valve, showing the mus-
cular sear. Locality 136 4. (x2).
4. A similar, but larger pedicle valve. Same locality. (x2).
5. The internal cast of a brachial valve. Same locality.
(x2).
LINGULELLA STOXEANA Whitf.. ...................... 112
Fig. ' 6. A nearly perfect single valve, showing the peculiar surface
markings. Newéon, Locality 136 4. (x2).
AGRAULOS SABATOGENSIS Wale......... oot 118
Fig. 7. A large, nearly complete cranidium, with profile in ocut-
line., Rlairstown, Locelity 175 A.
§. A large free cheek, Same locality.
9. A mediom-sized pygidium. Same locality.
PTYCIIOPARIA BLATRI 1. SPovvevvvnnnaan.. S 116
Figs. 10-11. Two cranidia of average gize. Blairstown, Locality 175 A.
(x5).
12. Profile view of cranidium, in outline, {x3).
13. Pygidium of average size. Same locality. (xb).
PTYCHOPARIA CALCIFERA Wale?. .. ... ... o i i, 117
Fig. 14. The occipital segment and spine of a specimen which may
belong to this species. RBlairstown, Locality 175 A.
(x2).
(391)
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Figs. 011y,

(392)

PLATE 11.

BOLENOPLEURA JERSEYENsIS Weller., ..o oo, ..., 119

Dorsal and Iateral views of three cranidia, Carpenters-
vitle, Locality 841 A, (x3).

. Dorsal view of an incomplete pygidium., Neme locality,

{x}).

. T'ransverse putline of the same.

GLENELLUS THOMvsoNr {(Hall)...................... 114

Dorsal views of two cranidia,  Franklin Furnace.
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P'LATE 111

PAGE.
DIKELOCEPHALLIS NEWTONENSIS I S]h. v inunennan.on 121
1. Dorsal view of a nearly complete cranidium, with the
profile in outline. Nwwton, Leculity 136 A.
2, Dorsal view of a cranidinm, with free cheek attached.
Same localily,
3. Dorsal view of a small pygidium, with profile in outline.
Same localify.
4. Dorsal view of a large, imperfect pygidium. Seme
focality.
5-7. Dorsal views of three more or less incomplete free cheeks,
probably belonging to this species,  Same Iocality.
OLENELLUS? ®p. mdef.. oo vve i e e reninevne e 115
8. An imperfect free cheek. Newton, Locality 136 A.
PIYCHOPARIA sp. umdet.. ... .. . i naaas 118
9. Dorsal view of an fmperfect cranidium. Newton, Loculity
1364, (x2).
PTYCHOPARIA NEWTONENSIS Ih S[hueecrriernrnnsnnsas 11%
10. Dorsal view of a cranidium. Newton, locality 136 A.
(x4},
MICRODISCUGHS? si). undet., oo 114
11. Dorsal view of an imperfect cephalon. Newton, Locality
136 4. (x3).
+ ANOMOCARE TARVULA Do BDiiuon cniieanennnennenannns 120
12. Dorsal view of a cranidium, with profile in outline. Nerc-
ton, Locality 136 4. (x4).
PTYCHOPARTA 8p. undet.. ... ian ... 118
13. Dorsal view of a cranidium, Newton, FLocelity 136 A.

(x4).
(393)
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PLATE Y.

POLYGYRATA SINISTRA M. 8Pt iy inine e cnnnnnn.
Figs. 1-2. Vertical and profile views in outline. Columbia, Locality
210 A.
HAPHISTOMA COLUMBIANA 10, SDiiuirn oo ornvnnonan.
Figs. -4, Vertical and profile views of the t\lu, specimen.  Colum-
bia, Locality 210 A.
3. Cross-section of the peripheral angle, showing the thicken-
ing of the shefll.  (Knlarged.)
ECUOYLIOMPHALUS SUGBELLIPTICA 1L STh. ey, oune.. ...
Fig. G.-View of the type specimen. Columbia, Loeality 210 A.
CYRTOLITES SINUATGS B & W ..., . .. .. ... ... ...
IPig. L Lateral view of outer volution, with cross-section in out-
line. Columbia, Locality 219 A,
BALMANELLA WEMPLEI Cleland. .....................
Fig. 10, A large brachial valve. Columbia, Locality 210 A, (x2).
11-12. Two pdicle valves, Same locality, (x2).

Fig. - 13,

Figs. 14-15.

{394)

DALMANELLA ELECTRA (Bill).......................

A pedicle valve. Columbiu, Locality 210 A, (x2).

SYNTROPHIA LATERALLIS (Whitf.h . ..o ...,

Two views of a pedicle valve, Colwmbiv, Locility 210 A,
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Fig. b.

Fig. 7.

PLATE V.

ILLAENURUS COLUMBIANA n. ]k

. A free cheek, Columbie, Eocality 216 A,
. Dorsal view and profile in outline of a large cranidium,

Name locality.

. A perfect pygidium. Same locality.

!
ISOTELUS CANALIZ {Whitf,)

Cephalon restored in outline from an incomplete free cheek.
Columbia, Locelity 210 A.

. I:‘ygidiuml restored in outline, Same locality.

CYRTOCERAS sp., undet

Lateral view of a weathered specimen, showing the septa
and the slightly-curved shell. Columbie, Locality
RI0A.

. Cross-section of another specimen partially vestored, This

is probably a distinct apecies from the last. Same
locality,

' {395)
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PLATE VI

HINDIA PARVA Ulrich. . oo i e e

. A specimen of rather large size. Jacksonburg. Locality
AR

RECEPTACULITES OCCIDENTALIS Salt.. . ... i

. Weathered section of a1 nearly complete, subcireular SHECi-
men., Near Stillwater, Locality 153 A.

. Weathered surface, showing the arrangement of the termi-
nations of the spleules. Newr Springdele, Locality
156 A.

 Weathered surface with projecting spicules, the condition
in which the species usually occurs. Same specimen

as last.
ROMINGERIA? TRENTONENBIS 1. 8D e vvvvncerranninnsns

. A weathered specimen partislly restored. Near Still-
water, Locality 158 B.
STREPTELASMA conNicunLuMm Hall. oot
. A large specimen. Jacksonbury, Locality 1THARF
. An nverage-sized specimen.  Jacksonbury, Locality 1T} A
ACTINOSTROMA TRENTONENSIS Il SPhe vvnenncareersnanns

. A weathered section, showing the usual appearance of the
specles, Jacksonburg, Locality 17} A.
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PLATE VII.
PAGE.
NYCTOPORA BILLINGSI Nicho......... . ... 0. ivueon.. 137

Iiga. 1-2. Transverse and vertical sections of the species,  Jackson-
burg, Locality 175 A. (x5). *
ACTINUSTROMA TRENTONENSIS DL SPusvss crn i sevunnsnn. 139
Figs.  3-4. Transverse and vertical sections of the species, showing
the minute structure. (x45).
CALLOPORA sp. undet.. ... .. i inennnn, 142

- Longitudinal section of a specimen. Near Roaver Run,
Locality 794, (x24).

4]

Fig,

THYLLOPORINA FENESTRATA (Hall).................... i

IFig. G. Obverse side of a specimen. Near Heaver Run, Locality
194, (x4).

(397)
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PLATE VITL

PAGE.
. .
PRASOPORA SIMULATRIX [Jlrich, ... .................. 140
igs.  1-2. Tangential and longitudinal sections. (x24).
*}. Bection through a depressed-hemispherical zoarium. Jack-
sanburg, Locality 17 A.
MONOTRYPA GLOBOSA 1L Dt ottt tie v e e e snnnn. 142
Figs.  4-i. Tangential and longitudinal sections. Near Beaver Run,
Locality 794, (x2).
G, Bection thtough a subglobular zoarium. Same locality.
RIINIDICTYA 8P undele. ... ooviin i it eerannnn.., 143
g, 7. An incomplete zoarium, showing method of branching.
Ihrake’s Pond, near Nowlon, Locality 136 B.
8. Tangential section. Same specimen. (x 24).

. Vertical section. Same specimen. (x24),
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Iliga.  1-2.

Figs. 43—+

Irigs.  H-G.

Itig. i

1. 8.

Iig. 9.

Figs, 10-11,

Fig. 12,
1
IMig. 14,
10
Fige. 16,
17,

IMigs, 18-21.

Mgy, 22-24,

I'LATE IX.

ORBICULOIDEA LAMELLOSA (Hall).....................

Vertical and lateral views of n nearly perfeet brachial
valve, Jacksonburg, Locelity 17442 (x2).

SCHIZOCRANIA FILosa (Hally .. ... .. ..o ool

Vertienl views of two brachinl valves. Jacksonburg, Lo-
cality 174 .

ORBICULOIDEA? sp. undet.. ... ..o

Vertical and Interal views of an imperfect brachial valve.
Near Branchrille, Locality 75 A.

An incomplete valve. Ncar Beaver Run, Locelily 79 A.

LINGULA micINIHomMmTsS Fall. ... .. .. ... .. o0,
A nearly perfect valve, partinlly exfolinted. Jecksonburg,
Locality 1Ty AP (x2).
CRANIA 8D. unRdet.. ...t i iiaie i iesanannanse
A complete brachinl valve. Necar Beuver Run, focality
A, N
LINGULASMA GALEXENSIS W, & So. ... ..ooiviiiia,
Vertical and lateral views of the internal cast of a brachial
valve, Drake’s Pond, near Ncwton, Locality 136 B.
RAFINESQUINA ALTERNATA (Emm.)...................

View of a nearly coinplete pedicle valve., Jacksenburg,
Locality 174 .

. Profile of the sume specimen in outline.

PLECTAMBONITES SERICEUS (Sow.}............0ivunnn

A nearly perfect, large pedicle valve, Neer Beaver Run,
Locality 79 4.

0. A brachial valve. Jaeksonbury, Loecality 175 A,

STROPIIOMENA INCURVATA {Shep.).......... ...
An imperfect brachial valve. Jecksonburg, Locality 174 A.
A small pedicle valve. Same locality,

ORTITIS TRICENARIA Conrad.. ...l .,

Brachial, lateral, pedicle and posterior views of a nearly
perfect specimen.  Joecksonburg, Loeelity 174 AV

PLECTORTHIS PLICATELLA (Flall).......... ... ... ... ...

Pedicle, lateral and anterior views of a nearly complete
specimen.  Near Beaver Run, Loecality 79 A.

(399)
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Pigs. 25-28.
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Fig. 29.

30.

PLATE [X.—(Confinued.)

PAGE.

PLATYSTROPIIIA BIFORATA (Schl).. oot 163

Brachial, pedicle, lnteral and anterior views of a complete
specimen. Near RBeaver Run, Locality 79 4.

DINORTILIS PECTINELLA (Emm.)...................... 154

A pedicle valve, Drake's Poad, ncar Newlon, Localify
186 B.
A brachial valve. Same locality.
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I'LATE X.
PAGE.
DALMANELLA TESTUDMINARTA (Dal) ... ..., ... . ... ... 155
Fig. L. A pedicle valve, Jackponburg, Locality ITf A, (x2).
2. A brachial valve. Jacksonburyg, Locality 174 A7 (x2).
DALMANELLA SUBAEQUATA (Con.)..................... 156
Irig. 3. A brachial valve. Jacksonburg, Locality 174 A"
4. Posterior view of a complete specimen.  Seme loeality,
SCENIDIUM AUTHONENSIS Sard....................... 157
Fig. 8. A brachial valve, Jacksonburg, Locality 174 A (x2).
6. A nearly complete pedicle valve, Seme locality. (x2).
7. I'vofile of the same in outline. (x2).
CAMARELLA INORNATA I SDuvvvvn i innee s e s s, 167
Figs. 8-10. I'edicle, brachial and lateral views of a complete, large
specimen. Hainesburg, Locality 192 A.
PARASTROPTITA HEMIPLICATA (Mall) . ... ............. .. 1658
Iigs. 11-14. Braehial, pedicle, anterior and lateral views of n com-
. plete specimen.  Drake's Pond, near Newton, Loculity
136 It
RHNYNCHOTREMA INAEQUIVALVIS (Castel.).............. 159
Figs, 15-18. Brachinl, pedicle, anterior and lateral views of a4 complete
specimen.  Jacksonburg, Locality 174 A.
RHYNCHOTREMA DENTATA (Hall)., ... ... ... ... ... . .. 159
Figs.- 19-22, Pedicle, brachinl, anterior and lateral views of a complete
specimell.  Jacksonburg, Locality ITh A, (x2).
ZYQOSPIRA RECURVIROSTRA (Mall).,........... EEERETE 161
Figs. 23-2G, Brachial, pedicle, anterior and lateral views of a complete
specimen. Jacksonbury, Locolity 754, (x2).
LYGOSPIRA NICOLLETL (W. & S)..................... 161
Figs. 27-10. Brachial, pedicle, anterier and lateral views of a complete
specimen, Near Beaver Run, Locality 79 4. (x4).
(401)
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Fig. 1.

[

Fig.

Fig. 3.

Fig. 4.

=

Iig.

Fig. 6.

Pig. 7.

Fig. 8.

Fig. 0,

Figs. 10-11.

Fig. 12,

Fig. 13.
14,
5. Another right valve. Same locality.

Fig. 14.

{402)

PLATE X1

PAGE.
CTENODONTA NasuTa (Flall)y.. ... ... . ... .. ... ... 163

The internal cast of a large right valve. Near Iliff's
Pond, Locelity 137 A?

WUITELLA SUBORBICULARLIS IL 5Dievviarerrnsroransnass 168

. A nearly complete left valve. Jacksonburg, FLocality

174 A.

CYRTODONTA CANADENSIS Bill...... ..o iiiiiian, 167

An incomplete right valve. Jacksonburg, Locality 174 AV

WHITELLA SUNTRUNCATA (Flall). ... ... ..o et 169

A nearly complete right-valve. Jacksonburg, Locelity
IThaAr

ORTHODESMA CANALICULATUM Ulrich........ ... ... ..., 171

. View of the right side of n nearly complete internal cast,

Jacksonbury, Locality 1T AN

CUNEAMYA TRUNCATULA Ulrich. ... ...... ... ... 162
A nearly complete right valve. Jacksonburg, Locality

Iih A,
CYRTODONTA BILLINGSI Ulrich . ..., ... ... 166
View of the right valve of a nearly complete speciert.

Drake's Pond, Near Ncwion, Locality 136 B.
MODIOLOFSIS DEPRESSA IL SPu vt vveusenrenenoneannns 171

A complete right valve. Jacksonbury, Locality IT) A

-

MOUIOLOPSIS JERSEYENSIS D, SPietvn v oo nrenennenennn 170

A complete right valve, Jacksonburg, Locality 174 A”

MODIOLOPSIS Bp. undet.. ... ... ... . i il i,

Two right valves. Jacksonburg, Locality 17 A°

MODIOLOPSIS sp. undet.. .. ..ot iinrnr i ervrennnnns

A small left valve, possibly M. jerseyensis, Jackzonburg,
Locality 174 A}

MODIOLOPSIS FABA (COD) .. viineir i cniarennnn, 169

A right valve. Jacksonburg, Locality 174 A.
A left valve. Same locality.

CLIDOPrPHORUS NEGLECTUS Hall.. ... .. ... ... ... ..., .., 165

A left valve. Jacksonburg, Locality 17/ A®
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PLATE X1.—(Continucd.)

I'AGE.
CUENODOXNTA JERSEYENSTSE DL 8D o vn et e innnrsnananss 144
Fig. 17. A complete right valve. Jacksonbury, Locality 17§ A"
CEENODONTA LEvATA (Hall) oo ovniiiiinioi il 165
Figs., 18-22, Views of several specimeng referred to this speeies pro-
- visionally,  Jacksonburg, Locality 1745 A.
GONIOPHORA CARINATUS (Hall)......................, 13
I'ig. 2%, A nearly complete left valve.,  Juckeonbury, Locality
17440
(40%)
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Kigs.

Fig.

Bigs.

Figs.

Figa.

Fig.

Figs.

Figs.

Figa.

Figs,

Figa.

Ifigs.

1-2

10.

11.

12,

13-15.

16, 17.

18, 19.

20, 21,

22,23,

PLATE XII.

ARCHINACELLA PATELLIFORMIS (EHall).................

A dorsal and a lateral view of a nearly complete specimen,
Jacksonburg, Lovality 174 A.

PROTOWARTITA CANCELLATA (Hall)...................

. Dorsal view of a large specimen, showing the transverse

wrinkles near the aperture. Jacksonburg, Localily
14 A.

. Dorsnl and lateral views of a smaller, nearly complete

specimen., Same locality.

CYRTOLITES ORNATUS var. MINOR U, & S...............

. Dorsal and lateral views of an incomplete specimen.  Jack-

sonburg, Locality 174 AR

oxymscys sunacuTys Ulrich. oo oo oo e

. Two views of an incomplete specimen. Near Springdale,

Locality 150 A.

BUCANIA PUNCTIFRONS (Fmm.)........ e

Lateral view of an average-sized specimen. Jacksonburg,
Locality 1T/ A"

Dorsal view of a smaller specimen, Same locality.

The surface ornamentation much cniarged.

ECCYLIOMPHALUS CONTIGUUS Ulrich, ....ovvvev oo

Three views of a complete specimen. Jucksonburg, Lo-
cality 174 A.

PHRAGMOLITES COMPRESSUS Col.. ..ov v ine oo,

Two views of an incomplete, somewhat distorted specimen.
Jacksonburg, Locality 174 A.

TETRANOTA BIDOBBATA (Flally........ ... .. ciiiannn.

Two views of an incomplete specimen. Jacksonburg,
Locality 174 A,

ECCYLIOMPHALUS TRENTONENSIS (Con.)......ouvuunn,

Two views of nn incomplete specimen. Jacksonburg,
Locality 17 A. o

RAPHISTOMA PERACUTUM U. & 8. ... ...c.cviviinihes

Two views of an incomplete specimen, Jocksonburg,

Locality 175 A2

L1ospira dcuna (Hall)y.. ..o iiiiiiins -

. Two views of 2 nearly complete specimen. Jacksonburg,

Locality 174 A.
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174

178

176

184

180

182



Figs. 26,27.

Fig. 28.

Fig. 20.

Fig. 30,

Figs. 31, 32.

Fig. 33.

Fig. 34,

Fig. 33.

I'LATE XIL—{Continued.)

HOLOPEA SYMMETRICA Hall.. ... ... . ... .. ........ ...

Lateral views of two incomplete specimens. Jacksonburyg, -
Locality 174 A.

LOPLIOSFIBA MEDIALIS U. & S ... ... .. o o,

Lateral view of a nearly complete specimen. Jackson-
bury, Locality 1T} A.

HORMOTOMA SALTERI Ulrich. ..., ... ... ... ... ...,

Lateral view of an incomplete internal cast. Jackson-
burg, Locality 174 A.

HOLOPEA PARVULA Ulrich............ ... . 0l

Lateral view of a pearly complete specimen, a partial in-
ternal cast., Jacksonburg, Locality 174 A.

Two views of an incompleie specimen. Jacksonburg, Lo-
cality 17} 4,
.
CYCLONEMA MONTREALENSIS Bill. . ........ ... .. ...,
Lateral view of an incomplete specimen. Ncar Branch-
vilie, Locality 75 A.
LOPIOSPIRA OWENI TJ. & S.. .. . o

Lateral view of an incomplete specimen. Jacksonburg,
Locality 17542

Deorsal view of a fragmentary specimen. Jacksonburg,
Locality 174 A.

{405}
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g,

Fig.

Fig.

I'ig.

" Lig.

igs.

Pigs, 11,12

Figs. 18-15.

Fig.

Fig.

4.

PLATE XIII.

ORTIIOCERAS TENUISTRIATUN (Hall)..................

. A large specimen, showing the longitudinal banding of the
shell. Jacksonburg, Locality 175 A

. A sinall fragment, showing the transverse markings of the

shell,

ORTHOCERAS TENUITEXTUM (Hall)....................

Lateral view of an incomplete specimen retaining the deli-
cate surfuce markings. Jacksonburg, Locality 174 A,

- Surface markings of the same, much enlarged,

, CAMEROCERAS proTEIFORME (Hall)....................

. A fragment of a small siphonal cast. Neer Springdale,

Locality 156 A.

ORTHOCERAS 8D undet.. ... ... i i i annnnn.,
. Jacksonburg, Locality 174 A.
.
CONULARIA TRENTONENSLS Hall.. o, .. .. oo . ...,
7. A nearly complete specimen, Jacksonbury, Locality
nyam
8. Burface markings of the same. much enlarged.
L e
9,10, Two views of the only specimen observed, Jacksonbury,

16

17

(408}

Locality 174 40

LEPERIMITIA FARULITES {(Con.).. ... vuuuunnnn s,
Views of a left and a right valve. Near Hif's Pond. Lo-
cality 137 A
LEPERDITELLA ORNATA N 8Dhe vt v i ae s vaneee e,
Left, right and ventral views of a complete specimen,
Near INiff's Pond, Locality 137 A (x8).
HEUKYCHILINA OCULIFERA 1L SPu.vusvn oo snnnrs ..
. View of a left valve. Near Hiff's Pond. Locality 187 A}
(x8).
EURYCHILINA JERSEYENSLIS I SJh.cuevrs e v ennnnnenn.

. View of a right valve. Near Iiff's Pond. Locality 137 A

(x8).
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I'LATE XTIV,

PAGE.
HARPINA OTTAWENSIS (Billl}. oo oot 191
Fig. 1. Dorsal view of an incomplete head. Jacksonburg, Lo-
cality 174 A,
2. Impression of the marginal Lorder of the head. Same
locality.
. TRINUCLEUH CONCENTRICUS (Latom)................... 192
Figs. 3,4, Dorsal and anterior views of a nearly complete head.
Jacksouburg, Locality 174 A% ’
ISOTELUS GIGAS De Kay. ..o i *192
Fig. H. A small, complete individual (after Clarke).
G. A small, incomplete pygidium. Jacksonburg, Locality
174 A.
7. A large, nearly complete free cheek.  Near Bewver Iun,
FLocality 79 A.
BUMASTUS TREXNTOXENSIS (Bmnu). ...t 194
Fig. 8. A necarly complete individual with the head crowded out
of place. Jacksonburg, Locality 17445
9. A complete cranidium, partially exfolinted. Same locality.
10. A larger, incomplete cranidium. Jacksonburg, Locality
LA
11. A nearly complete pygidium, Jacksonburg, FLocalily
ITpAS
12. A small, complete pygidium. Near s Pond, Locality
137 A2
13. A complete free check. Jacksonburg, Locality 1T AR
BUMASTUS TRANSVERSALIS N S[he e v v v vrnrs v s *195
Pig. 14. The cranidium and pygidium of an individual, with frag-
. ments of the thoracic segments. Hainesburg, Locality
192 A,
BUMASTUS ELONGATUS Th SDat cveveeniraerneaenacrnnns 195
Fig. 15. A complete pygidium, slightly distorted. Near Springdale,
Locality 156 A.
PTYGHOPYGE JERSEYENSIS I St vvv vt vnnrareoersarans 193
Fig. 16, An incomplete pygidium. Jacksonburg, Locality 174 A0
(407)
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Figs. 17, 18.

19.
20.
21.

22

23.
24,
25,

Hig. 26,

L}~
=1

(408)

PLATE XIV.—{Continued.)

PROETUS LATIMARGINATUS Il. S[hust i rvavrnsnroreonanon

TYorsal and lateral views of a nearly compiete cranidium,
Jacksonburg, Loecality 1T} A. (x2).

Borsal view of the same, natural size.

A complete free clieek. Same locality., (x2).

The same, Natural size.

. A complete pygidinm. Jacksenbury, Locality 17 A.’."

(x2).
The same. Natural size,
Restorntion in outling of the complete hend, (x2),
A large pygidium which doubtfully belongs to this species.

PTERYQOMETOPUS? gp. umdet........... . ... ... ...

An incomplete free cheek, differing from other representa-
tives of this genusg in its elongate genal spine. Jack-
sonburg, Locality 1745 A°  (x2).

. The same. Natural size.
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Fig.

—

B 1

-1 oo

Fig. 8.

Fig. 11.
12.
13.

Fig. 14.

15.

16.

Figs. 17-19.

20.
Fig. 21,
22
Iig. 28,

PLATE XYV,

PROETUS BREVIMARGINATUS Ih 5P.s o venevin i vne s

. Dorsa! view of a nearly complete cranidium. Jackson-

burg, Locality 174 A. (22).

. Dorsal view of the same, Natural size.

Lateral view of the same in outline. (x2).

. A ncarly complete free cheek. Jacksonburg, FLocality

ITjAR (x2).
A complete pygidivm. Same locality. (x2).

. The same in outline, Natural size.
. Restoration in outline of the complete head. (x2).

CYPHASPIS TRENTONENSIB IL. BP.. vcv it iver ot

Torsal view of a nearly complete cranidium. Jackson-

burg, Locality 174 A%

, The same in outline. Natural size.
. Lateral view of the same in outline. (x2).

ARGES TUBERCULATUS M. Bl . o .. it iisvarsrscne st ssns

Dorsal view in outline of a ncarly complete cranidium.
Near [liff's Pond, Locality 137 A}

Dorsal view of the same. {x2).

Anterior view of the same. (x2).

BRONTEUS LUNATUS DBill.. ... o e

A large, incomplete pygidiume Sulphur Springs, Ao.
I'al. Coll. Walker Museum, University of Chieago,
No. 5,87

A small, but complete pygidium, Jocksonburg, Locelity
ITh A,

A complete individual (after Billings).

PLATYMETOPUS TRENTOKENSIS (Com.}............ ...\,

Tlorsal, anterior and lateral views of a nearly complete
ergnidium. Drake's Pond, ncar Newton, Locality
136 B. .

An hypostome which possibly belongs to this species,
Jacksonburg, Logality 174 A,

ODONTOFLEURA FARVULA (Waled 7. ...

Dorsal view of a nearly complete cranidium, Jeckson-
burg, Locality 174 (x2).

. Lateral view of the same in outline. (x2).

CALYMENE SENARTA Con.. ...

Posterior view of a complete pygidium. Jacksonbury,
Locality 174 A.

(409)
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Wigs, 24, 25,

Fig. 26.

Fig. 28,

Fig. 20,
20,
31,

J32

IMig. 33.

{419)

I'LATE XV.—(Continued.)

PSEUDGSPHAEREXOCHUS TREXTONENSIS Clarke..........

Dorsal and lateral views of an incomplete cranidium.
Jacksonburg, Locality 174 A2

ENCRINURUS TRENTONENSIS Walce.....................

baorsal view of a nearly complete pygidium. Jacksonburg,
Locality 17442 (x2).

. The same in outline, Natural size.

CERAURUS PLEUREXANTIHEMUS GUreeN..................

An incomplete cranidium, Jacksonbury, Locality 1T} A2

PTERYGOMETOPUS CALLICEFIIALUS {(IMall)..............

An incemplete hend. Jacksonbury, Localify 176 A%

A complete pygidinm. Same locality.

A nearly complete pygidium of larger size. Jucksonburg,
Lecality 174 A%

A complete individual (after Billings).

PTERYGOMETOPUS INTERMEDIUS (Wale)¥. ... ..........

An iocomplete pygidium, Jacksonburg, Locality 17} :L*
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Fig.

Fig.

Fig.

Fig.

Fig.

Fig.

I'ig.

Iig.

Fig.

Fig.

Figs.

2.3

G,

"LATE XVI.

CORNULITES SP. undet.. ... .o iiiiiininanannasn

. Nusser, Locality j4 A,

PLECTAMRONITES SERICEUS (Sow.}o..........ooinoinn..

"Two incomplete and somewhnt distorted specimens. Sus-
ser, Locality 44 A

DALMANELLA TESTUDINARIA (Dal.}........ ... ..ot

. An incomplete pedicle valve. Swsxer, Locality J§ A.
. Internal cast of n brachial valve. Same locality.

PLECTORTUIS PLICATELLA (Hall)o...o. oo iis

An incomplete pedicle valve. Swusser, Locelity j4 A.

BIPLOGRAPTUS FOLIACEUS (Muoreh.}..............0i...

. A single stipe, Natural size {after EHall},

BIFLOGRAPTUS aNcUsTIFOLIUS (Hall).................

8. A single stipe (after Hall}. (x2).

11.

1.

—
s b

&

Figs. 14, 15,

146.
17.

15.

16

. A portion of the same still further enlarged {(after Hall),

DICKANOGRAPTUS raMosus (Hally......... ... ons e

A small specimen, showing the bifurcation of the stipe
(after Hall).
The same enlarged (after Hall).

CORYNOIDES CALICULARIS Nicho.....o.ooooniinhs

. A complete stipe (after Nicholson).
. The same enlurged (after Nicholson).

CLIMACDGRAPTUS PHYLLOPORUS Gurley.................

Views of two stipes (after Gurley). (x2).

LASIOGRAPTUS MUCRONATUS (Mall)........ ..o ot
A siongle stipe (after Hall).

A portion of the same enfarged (after Hull)
RETEOGRAPTUS GEINITZIANUS Hall........... ... .. ...

The type specimen (after Fall}, (x2).

COENOGRAPTUS Gracinas (Hall)o.oooooooioioiiionss

A very large colony {after Hall). .
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Iig. L

Fig. 3.

Pig. 6.

=
w

Figs. O, 10,

Iig. 11.

Ihigs, 12, 13,

igs. 14-16.
17.
(412)

PLATE XVII,

FAVOSITES CORRUGATLS N 8p.. . ..., G e s e e PR

A portion of a corallum. Mluthrookeille, Locality 109 B.

. A portion of the same enlarged,

FAVOSITES rYRIFORME Hall, ... ... ... ol oo P

Vertical section through a small corallum. Nearpass
scotion, Locality 2 A"
Longitudinal and transverse sections of the same (x2).

HALYSITES CATENULARIA {(Linm)........ooviiat,

Cross-section of a4 portion of n corallumn.  Negrpuss sec-
tion, Locality 2 A%

Longitudinal and transverse sections of two corallites of
the same. (x5).

ZAPHRENTIS sp. 18 4 L

T.ateral views of two specimens, probably representing
different species. Ncarpass scction, Locality 2 A7

DIFHYPHYLLUM INTEGUMENTUM Barrett.,.............

Cross-section of a corallite.  Nearpuss scetion, Locality
242 (x2).
PRISMATOPHYLLUM 1NEQUALIS (Hall)..... e

Transverse and longitudinal sections of a portion of a
corallum. Nearpuss scction, Locality 2 A7

CLAROPORA RECTILINEATA Simpson. Cee it as i

Three fragmentary branches. Ncarpass scetion, Locality
24"
A portion of a branch enlarvged. SName locality,
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PLATE XVIII.

PAGE.
MONOTRYPA CORRUGATA IL BDuvevrreirvnivonereneennnn 223
Fig. 1. A large, subhemisphervic zoarium. Nearpass section, Lo-
cality 242 )
2, 3. Two tangentinl sections, showing variation in the size of
zowecia, Same locality, (x 24). '
4. A vertical section from the inuner portion of a zoarium.
Same locality, (x24).
0. A vertical section from nenr the surface of a zoarium.
showing the more abundant diaphragms, Same
focality. (x24),
' L
ESCHAROPORA SILURIANA Db St viivntcnnnnneanennsas 225

IMig. G. A tangentinl sectlon, showing the form of the zowcin in
both their procumbent and erect portions. Nearpass
scetivn, Locality 2 4.°  (x24).

. A vertical section of {he same, (x24).
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Figs.

TFig.

Figs.

Figs.

1,2
12

3, 4.

PLATE XIX.

PLILODICTYA FRONDOSA T SPhe oy o inrirrnnns iecnnnenns

Vertical and tangential sections, Nearpass section, Fo-
cality 243 (x24). '

Views of two zoarin. separated along the mesothecal layer.
Same locality.

PITAENOI'ORA PLATYPHYLLA James. ... .........0vu.on..

. One of the type specimens. separated along the mesotheeal

layer. I'al. Coll. Walker Museum, University of
Chieage, No. G141, -

. Tangential and vertical sections of the same. (x24).

ESCIHHAROPORA SILURIANA I SDeu v it iet oinninnnennnns

. Two incomplete zoarin, separated aleng the mesothecal

layer. Nearpgss xcction, Locality 2 4™
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Fig. I

Irig. 6.

-1

Figs,

kig.

Fig.

13
14,

16.
16.

Figs. 17-19.

Fig.

Figs. 21, 22.

23, 24,

. Internal cast of a pedicle valve.
. Surface markings enlarged.

. A nearly complete pedicle valve.

8-0.

10.

11.
12,

20.

PLATE XX,

STROPIIEODONTA BIFARTITA

A nearly complete pedicle valve,
cality £4.°

Nearpass section, Lo-

. The interior of an incomplete brachial valve partially ex-

foliated. Sume locality.

. A nearly complete pedicle valve, showing mucrouate ex-

tension of the hinge-line. Same locality.
Same locality.
Same locality.

ORTHOTHETES DECKERENSBIB 1, SPo. ... ciirivrraonan o

A nenrly complete brachial valve, with profile in outline.
Nearpass scction, Loculity 2432

Nearpasg scetion, Lo-

cality 8 A.

ORTHOTIIETES INTERSTRIATUS (Hall)..................

A pediele and a brachial valve,
cuality 2 A

Nearpass scetion, Lo-

LEPTAENA RIIOMBOIDALIS (Wilck ). a

An incomplete pedicle valve. Ncerpuss scction, Locality

2 A_12

CITONETES JERSEYENSIS Wellet. . ... ... oo

A small pedicle valve. Nearpass section. Locality 8 A.

A lnrge, incomplete pedicle valve, showing spine bases and
curved ribs. Nedrpass scction, Locality 2A°

A small pedicle valve, showing spine bases. Neaerpass
section, Locality § ..

A similar pedicle valve. Nearpass scction, Locality 2A.°

A large brachial valve. Same locality.

A large pedicle valve. Same locality.

PENTAMERUS CIRCULARIS 1L BP.: e rveeraciusnnos

Three views of o nearly complete pedicle valve,
section, Locality 2A4° :

Nearpass

ORTHIS FLABELLITES Koerste................coo0vvnnn

A nearly complete brachial valve.
cality 2A.°

Nearpass scction, Lo-

DALMANELLA POSTELEGANTULA N. 8P cveaneenn

Two pedicle valyes.
und 8 A.
Two brachial valves.

Nearpass scclion, Locality B A2

Nearpass scction, Locality 8§ A,
{415)
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I'LATE XN.—(Continucd.)

PAGE
BHIPIDOMELLA FREODBLATA N, SIhyvus viernr vunueuneenn. 232
Fig. 25, A pedicle valve. Nearpass scclion, Locality 2 A°
26. The internal cast of a pedicle valve. Same locality.
PHOLIDOPS ovaTa Hall.. ..o ... .. .o oL, 226

I'ig. 27. A complete shell, showing external markings. Nearpass
section, Locality 242 (x3).
28. Internal cast of a similar shell. Same locality. (x 3).
29. Internal east of a smaller individual. Neerpass section,
Locality 2A.° (x3).
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Pigs. 1.

Figs. 5-8.

9-11.

Pigs., 12-15.

16-19.

20-22.

Itigs. 23-25.

26-29.

Figs, 30-31.

g2-34.

Fig. 3h.

36,
37.

Figs, 3840,

Irigs. 41, 42,

I'ig. 43.

PLATE XX1.

RILYNCHONELLA DECKERENSES 1L BD.....ocivvavreennn

Pedicie, brachial, anterior and lateral views of nearly
complete individunl. Nearpass section, focuelity 8 A,

RHYNCHONELLA AGGLOMERATA 1. 8Dev e v vmrrvnennens

Brachial, pedicle, lateral and anterior views of a complete
individual. Ncurpass scetion, Locality A}

Brachial, taternl and anterior views of a smaller indi-
vidual, Nearpess section, Locality 2 A7 '

WILSONIA GLOBOSA I SDav e veeersrsnnsaeeonstsainanas

Serin] sections through the pesterior portion of the shell,
showing internal structure. Ncarpass section, Lo-
cality 2 A2

Lateral, brachial, pedicle and asterior views of a very
globose individual. Same locality.

Lateral, brachial nnd anterior views of u less globose in-
dividual. Same locality.

ATRYPA? LAMELLATA Flall. ... oo

Brachial, lateral and anterior views of a large individual.
Nearpass section, Locality 2 A"

Brachial, pedicle, lateral and anterior views of another
individual. Same locality.

RHYNCHOSPIRA ForMOSA Hlall............oiviinns

Rrachial and lateral views of an incomplete, subglobose
individual, ANearpass section, Locality 240

Anterior, brachial and lateral views of aunother less globose
individual, Seme locality.

ATHYPA RETICULARIS (Linn)..o... ... oot

A rather large brachial valve, with lamellate extensions
of the shell. Ncarpass scction, Locality 243

Profile of the same in outline,

A smaller pedicle valve. Neme locality.

WHIFFIELDELLA XNUCLEOLATA (Mall).... ..o

Brachial, pedicle and lateral views of 2 complete indi-
vidual. Nearpugs scction, Locality 247

SPIRIFER YANUXEML var. MINOR 1. VAL, - .« oot ennne

Two views of o complete podicle valve. Nearpass scclion,
Locality 2 A2

SPIRIFER sp. undef. . ... i it

An incomplete pedicle valve, Nearpass scction, Locality
24

(417)
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Fig.

I'ig.

44,

45.

46,
47-49,

(418)

PLATE XXL—(Continned.)

PAGE.
RETICULARIA BICOSTATA (Vam.) ..................... 239
A pedicle valve with the profile in outline. Nearpass
section, Locality 2 A7 ’
A brachial valve. Same locality.
CYRTINA MAGNAPLICATA I S]iv e vnen e vn s 238

A brachial valve. Necarpass scetion, Locality 2 A2
Three views of o pedicle valve. Same locality,
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Fig.

Fig.

Fig.

Fig.

Fig.

Iig.

Big.

=

=]

Figs. 0-11.

Iigs. 12, 13.

Fig.

Fig.

Fig.

PLATE XXIT.

PTERONTITES ? sumprnaNa (Lall)..........oooiviiins

. An incomplete left valve. Nearpass scction, Locality 8 A.

PTYCHOPTERIA Y SUBQUADRATA I, 8D....v v varnrennens

. An incomplete left valve. Neerpass seclion, Localify 2 AZ

ACTINOPTERIA RECTICULATA 1, SD.. ..t aenrarceneaen

. An incomplete left valve. Nearpass section, Locelity 2 4.7

PTERINEA EMACERATA (Com).......oriiiiiaannn,

. A nearly complete left valve. Nearpuss section, Locality

2AM

NUCULA? sp. undeto oo vun it e

. A complete right valve. Néarpess scction, Locality 8 A.

EDMONDIAY DECKERENSIS I. &8s s v evrvirionannnsvaras

. A nearly complete right valve. MNcarpass scction, Lo-

cality 2 A.°

. A more elongate right valve which may belong to this

species.  Same localify.

MYTILARCA OBLIQUA I, BD.. cvv v i vrrnescenannonas .

. A complete left valve. Nearpass scction, Locality 2A°

LOXONEMA? 8P undebo.ouonee i n i e enanans

Three imperfect specimens. Nearpass scotion, Localily
242

PLATYCERAS Sp. HMRACL. oo vir i it v iaanns

Two views of an incomplete shell. Nearpuass scetion, Lo-

cality 24

STRAPAROLLUS Sp. undet. .o .o vvne e iiainness

. Vertical view of an incomplete shell, Nearpass secction,

Locality 2A°

DALMANITES ASPINOSA 1L 5P, vv v ienee i iaaiaranns

. Dorgal view of an incomplete pygidium. Nearpass sce-

tion, Locality 2A7

PROETUS PACIIYDERMATUS Barrett,..............o0.0,

. Restoration of the complete head in outline.
. An incompiete cranidium. Nearpass section, Localily

] A

. An incomplete cranidium. Some locality.

. A complete free cheek. Same locality.

. A very perfect pygidium. Same localify.

. An hypostome, probably belonging to this species. Same

locality.
(419)
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Tig. &,
23,24
23, 24,

Fig." 26

IMig. 27

(420)

IPLATIE XX11.—{Continued.)

CALYMENE GAMERATA Con.. .o i,

An incomplete cravidium.  Nearpass scction, Lecality
242

Posterior and laters] views of a perfect pygidinm., Same
locality.

Two views of an hypostome, probably belonging to this
species.  Name locality.

PROETUSY SPINOSA M S, .oun..... FE N

A nearly complete prgidium.  Nearpuss section, Loecality
84.

PROETUS? DEPRESSUS 1. S .00 a. . e e

A nearly complete pygidium.  Nearpass scetion, Locality
QA8
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PLATE XXIIL.

PAGE.
LEPERDITIA ALTOIDES I SPevsnnneinnnn e vsnnn ... 252
IFig. 1. A left valve. FMlatbrookrilic, Loeality 109 B, (x2W).
2. A right valve. Sante locality. (x2W).
BEYRICHIA SUSSEXENSIS . SDiv..ou.venenooen.n.. .. 253
Fig. S A left vailve, Nearpass section. Loeality 24 (x4).
4. A left valve.  Newrpuss scction, Locality 242 (x6).
BEYRICHTA JERSEYENSBIS M, SP......v.veeooonnnn. ... 255
Fig. 5. A lJeft valve. Nearpayss section, Loculity 240° (x5},
BEYRICHTA IFERINFLATA I SDveuss e e nnnn s, 254
Fig. G. A right valve. Nearpess seetion, Locality 242 (x4).
BEYRICHIA NEARPASST I SPeeovvvnrnrnennnnnnnnnnnn.. 255
Figs. ’ 7,8 A left and a right valve. Nearpuss scction, Loeality
243 (x6). .
BEYRICIHIA BARRETTI W, SD.. .. .,.... e 204
Fig. + 0 A right valve. Nearpass aeetion, Locality 247 (x35).
BEYRICIITA MANLIENSIS IL SDheuuus i ennn ... 268
Fig. 10. A left valve. Nearpass zection, Locality 2 A2 (x4),
BEYRICHIA DECKERENSIS DL SP.. oo vuuun e orsnnn.. 256
Fig. 11. A right valve. Nearpass scetion, Locality 2.7 (x4).
BYTIHOOYPRIS NEARPASSI IL SPevvrv vt o nnnnnnnn.nns. 257
big. 12, A lateral and an end view of a complete individual. Necar-
pasgs section, Loeality 2 A7 (xTh).
LEPERDITIA ELONGATA ML SDhe e vrvevunanecrunnsnnnn. .., 250
Fig. 3. A right valve. Nearpass section, Locality 247 (x2).
LEPERDITIA GIGANTEA M. BDuuvini it i vnnnnneeennrnn,. 260
- Rig., 4. A left valve. Nearpass scction, focality 247  (Nat,
size).
HYATFELLA LAMELLOSA 1L 8Ih. v vevee o nnannrnnnn.. 258

Figs, 15-18.

Pedicle, brachial, laternal and anterior views of o complete
individual. Nearpass section, Locality 2% (x2).

(421)
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Figs., 1-4.

Iig. 0.
10,
11.
12

Figs. 13, 14

Figs. 15, 16,

PFig. 17.

Fig. 19,

20,
Fig. o1
Fig. 22,
Fig. 23,
Iig. 24,

o5

Fig.

(422)

I'LATE XXIY.

CENTRONELLA BIPLICATA DL B8]t o vt vt vevanitionionans -

I'edicle, brachial, lateral and unterior views of a large
individual. Nearpass scction, Locality 2 4.7 (x4).

. I’edicle, brachial, Iateral and anterior views of a smaller

individual, Seme loenlity. (x4).

SPIRIFER VANUNXEMIT Hallo ... . oo oo,

A large pedicle valve. ANeerpuass section, Lacelity 2 A
A large brachial valve. Swme locality.

A smaller pedicle valve. Suame locnlify.

A smaller brachinl valve. Same locelity.

STROPHEODONTA VARISTRIATA (Com)o.e.vvrvininnnnn.

Views of two pedicle valves. Nearpass scction, Locality
2AM

HOLOPEA ANTIQUA (VOD ) .o ooy ot it cianeeenennnns

Lateral views of two incomplete individuals. Nearpass
acction, Localify 2 AP

MEGAMBONTA AvicULomEs Hall. ..o ... ... ..., .....

An incomplete right valve. Nearpass scction, Locality
24

. An incomplete left valve. Seme locality.

TENTACULITES GYRACANTHUGS (Eaton) . ................

An incomplete individual (after Hall). (x4).
An incomplete, exfolinted individual. Nearpuss section,
Locality 243 (x4).

BEYRICHIA KUMMELT Il SPhe oo e ot e vvnananeennenenennns

A left. valve., Nearpass scction, Locality 24* (x3),

BEYRICIIA WALLPACKENSIS Il 8. i o v e et nrntenananuans

A left valve. Neerpuss section. (x i),

BEYRICHIA MONTAGUENSIS 0, St vvinrvnnonnnareann.,

A left valve. Necarpass scetion, Locality 242 (x06).

BEYRICHIA SMOCKI I 8]h. .. oo it arnrarasnanson

A right valve. Nearpass scction, Locality 2.3 (x4).

LEPERDITIA ALTA (Con). ... ... i,

. A right valve, Nearpuss section, Locality 24 (x214).
26, 27.
28.

Two left valves. Same locality. (x216).
A left valve, Necarpass scetion. Locality 242  (x2),
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I'LATE XXV,

PAGE.
ORTIIOCERAS Sp. undet.. . .. .., it rianinness 265
Fig. 1. A large, weathered specimen. Nearpass scotion, Locality
2an
(428)
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PLATE XXVI,
PAGE.
ZAPHRENTIS ROEMERL Il & EL7. ... ... ... .. .......... 270
Fig, 1. Lateral view of an incomplete individual, Near Haincs-
ville, Locality 15,
CLADOPORA MULTISERTATA I 8]t v i v s ienenen v anas. 271
Fig. 2. A fragment of a corallum showing a dividing branch.
. Near Haineseville, Locality 15 €
3. The same enlarged. (x5).
PTILODICTYA LOBATA IL S it cecvvrnrnnnnsnn cnnnnnenss 272
Fig. 4. An incomplete zoarium parted nlong the mesotheca. Near-
pass section, Locality 8 A5
5. Vertical section of the same. (x 24).
6. Tangential section of the same, (x24),
LICHENALIA TORTA Hall.... ... . 00000 L., 273
Fig. 7. The epithecal surface of an incomplete zoarium. Near-
pass section, Locality 2 A7
8. Tangentinl section of the same. (x 24).
MONOTRYPA SPHAERICA (FIall) ... ... ................ 27
Figs. 9, 10. Two transverse sections from the same zoarium, showing
variation in size of zowein. Nearpass scction, Lo-
cality 247 (x24),
Fig. 11. Vertical section of the same. (x24).
STROPUEODONTA INDENTA (Com)...........0cvvuvn... 276
Fig. 12, A complete pedicle valve. Flatbreokeuille, Locality 109 A,
(424)
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PLATE XXVIL

STROPHEUDONTA PLANGLATA Hall.. ... .. ... . ..... 276

Fig. 1. A large, incomplete pedicle valve. Flatbrookville, Lo-
cality 109 4.

A smaller incomplete pediele valve. Nearpass section,
Locality 247

1o

"STROFUEOIONTA VARISTRIATA var. ARATA Hall......... 275
Fig. 3. A nearly complete pedicle valve with the profile in out-
line. Flathrookeille, Locality 109 A.
STROPHUECGDONTA VARISTRIATA (Com.) . ....vivinvnun.., 274
IMig. 4. A necarly complete pedicle valve with the profile in out-
line. Flatbrookeille, Locality 109 A..
ORTHOTHETES wooLworTiiana (Flall)................. 278

. An incomplete pedicle valve with the profile in outline,
Flatbrookville, Locality 109 A.

&t

Fig.

STROPIONELLA PUNGTULIFERA (COD )., vinriinnunanns 277

Fig. G. An incomplete brachial valve with the profile in outline.
Flatbrookeille, Locality 109 A.
7. A nearly complete pedicle valve with the profile in out-
line. Same locality,
8. A longitudinal section of the shell in outline.

LEPTAENA RHOMBOIDALIS (Wilek). ... ... ... s, 278

Pig. 0. An incomplete pedicle valve. Ncar Wallpack Center,
Locality 71 A,

(425)
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Figs. 1,2

0
e

k=il
e =-1o

Figs. 0-12,

Figs. 13, 14.

15, 16,

17.
18-21.

(426)

ILATE XXVIIIL.

GYPIDGLA GALEATA (Dal)................ ... ... .

Two views of p very clongate pedicle valve. Peters Val-
lep. Locality 37 A.

. Two views of an average-sized pedicle valve. Same lo-

eality.

. Two smaller pedicle valves. Same loeality.
. A small brachinl valve. Same locality,
. A large brachial valve. Plathrookville, Locality 109 A.

GYPIDULA GALEATA (Dal.). var

Brachial, pedicle, Iatera] and anterior views of a nearly
complete individual. ANear Huainesgille, Locality 15 O,

GYPIDULA ANGULATA 11 Sp.

Two pedicle valves. Near Hainesville, Locality 130,

Brachiul and lateral views of a nearly complete individual.
Same locality,

A brachial valve. Same locality.

I’edicle, brachial, lateral and anterior views of a young
individual. Same locality, (x2).
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PLATE XXIX,

PAGE.
UNCINGLUS MUTABILIS (Ilall).... ..., 283
Figs.  1-4. I'edicle, brachial, latern]l and anterior views of a slightly
distorted, complete individual. Nearpess section, Lo-
cality 247
3. Another pedicle valve, Same locality.
¥
UNCINULUS NUCLEOLATUS (IMlally. ... ... .. ....... 284
Trigs. (-9, Pedicle, brachial, lateral and anterior views of a complete
individual. Matbrookville, Loeality 109 A,
UNCINULUS PYRAMIDATUS (Hall).........ocooiint. ’ 285
Figs. 10, 11. Brachial and lateral views of a nearly complete individual.
Near Huaineseille, Locality 15 0.
RUYNCHONELLA SEMIPLICATA {(Con).........c.covunn.. 281
Figs. 12-15. I*edicle, brachinl, Iateral and anterior views of a small
individuwal. Flatbrookyville, Locality 10924, (x2).
16-19. Tedicle, brachial, lateral and anterior views of a larger
individual, Semeclocality. (x2).
RIIYNCHONELLA ALTIPLICATA Hall..................... 282
Figs. 20-23. Brachial, pedicle, lateral and anterior views of a specimen,
From Ovrizkany Fulls, New York., Ial. Coll. Walker
Museum, University of Chicago, No. 8,490,
24-27. Brachial, pedicle, anterior and lateral views of a complete
specimen. [Peters Velley, Locality 87 A, (x2).
RIIYXCHONELLA 'TRANSVER§A Hall. ... ... ... ..o..oooon 283
Figs. 28-31. Brachial, pedicle, lateral and anterior views of a complete
specimen,  Flatbrookeville, Locality 109 A,
RIIY NGUHOTRETA TRANSVERSA Tl BDev vvvvvrrinvnraroeson 280

Figs. 32-35. Brachial, pedicle, lateral and anterior views of a cowmplete

individual. Near Hainecsville, Locality 15C. (x2).

-39, Brachinl, pedicle, lateral and anterior views of another
nearly complete individual. Same localify., (x2).

(427)
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Fig. 1.
Fig. 2.
Fig. 3.
Tig. 4.
Fig. 5.

6, 7T

Figs. 9,10,

Figs. 11-14.

15-18.

Figs. 19-22,

(428)

PLATE XXX.

SPIRIFER MACROPLEURUS (Com.}.........c.iuvimnninn.

An incomplete pedicle valve. Flatbrookuville, Locality
109 A, .

SPIRIFER CYCLOPTERUS Mall................. [P

An incomplete pedicle valve. Peters Valley, Locality 37 A.

SPIRIFER CONCINNUS Hall.. ... ...t iieenan,

An incomplete brachial valve., Near Hainestille, Lo-
celity 15 C.

SPIRIFER 8p. undet . o0t ietot i crnennanranenrnns

A complete brachial valve, Near Maincsvillo, Locality
15 0.

SPIRIFER OCTOCOSTATUS Hall. ... ..., .. e

An ineomplete brachial valve. Near Haincsville, Locality
15 C,

. Pedicle and anterior views of a nearly complete indi-

vidual. Seme locality.

. A narrow pedicle valve. Same locality.

CYRTINA 8D UGt . oy e e it ie i et i ne crnitananennaas

Anterior and lateral views of an incomplete pedicle valve.
Near Hainesville, Locality 15 C.

ATRYPA HETICULARIS (Linn.),........eivnviinonnnnn,

Anterior, pedicle, brachial and lateral views of n mearly
complete individual. Wallpack Center, Locality 71 A.

Brachial, pedicle, lateral and anterior views of a complete
individual. Near Hainesville, Locality 15 .

NUCLEOSPIRA VENTRICOSA Hall.......................

Brachial, pedicle, anterior and lateral views of a complete
individual. Near Haincsville, Loculity 15 Q. (x2).
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Figs. 1,

Figs. 9-11.

Fig. 12,
13
14

Fig. 15.

Fig. 16.
17.
18,

IMig. 1.
20,

Fig. 21,

PLATE XXXI.

MERISTELLA LAEVIS (Van).........ovivnievnnnnnnn.,

Pedicle. brachiai, Iateral and anterior views of a complete
individual. Near Hainessille, Locality 15 (.

. P'edicle, brachial, laternl and anterior views of g small,

complete individual. [’cters Valley, Locality 87 A.

RUYNCHesPIRA ForMoOsa (MHally.....................

Brachial, pedicle and lateral views of o complete indi-
vidual. Nceer Heincsville, Locality 15 .

SCHUIZOPHORIA BISINUATA TL BDev v v e st o eee innnenns

A strongly bisinuate pedicle valve. Metbrookville, Lo-
cality 109 A,

. A less strongly bisinuate pedicle valve. Seme locality.
- A brachial valve. Samc locality.

RHOMBOPITERIA CLATHRATUS VAE. ., it nnsvnnuneernsn

An incomplete lefe valve, Peters Vailey, Locality 37 A.

RHOMBOI'TERIA CLATHRATUS Il SPhus.vserennenonnnn,..

A complele left valve. Near Hainesville, Locality I3e.

A small right valve. Seame locality.

An incomplete left valve, probably bLelenging to this
species.  Same locelity.

CONOCARDIUM SpP. Undel.. ot ottt e s nsennn, LT

A fragmentary specimen, Pelers Valley, Locality 37 A.

I'rofile of the same.

ACTINOPTERIA COMMUNIS (Mall)............o0vvun...

An incomplete left valve. "Flu_tbrookuillc, Locality 109 A,

{429)
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Fig, 1.
Fig. 2.
Fig. 3.
Fig. 4,
Figs. 57

Pig. 8.

Iigs, 9, 10,

(430)

PLATE XXXII.

DALMANITES PLEUROPTYX (Green)..............c....

An incomplete pygidium. Ncer Wallpack Center, Lo-
celity 71 A,

. PROETUS PROTUBERAUS Hall..... ... ..................

An incomplete pygidium. Nearpass scction, Locality 247

CORNULITES CINGULATUS Hall..............coooiv. .

An incomplete individual., Nceer Huaincstille, Locdality
15 0.

TENTACUGLITES ELONGATUS Hall.......... e e,

An incomplete individual. Fletbrookville, Locality 109 A.

PLATYCERAS GIBBOSUM Hall..........................

. Three views of a nearly complete shell, partially exfoli-

ated. Near Hainesville, Locality 15 (.

BULIMORPHA? HELDERDBERGIAY Tl SD.u cv o vnienannerennnn

Lateral view of a complete individual, Neer Haincsville,
Locality 15 €. (x2).

LOXONEMA? sp. undeb.. oot ieunt o i i e e irtannnnns

Lateral views of two incomplete individuals. Near
Hainesville, Locality 15 0.

NEW JERSEY GEOLOGICAL SURVEY

205

293

294




GreoL. Bunrvey or N, J—I14%02, I'ALEONTOLOGY, Prati XXXIIL

COEYMANS.

NEW JERSEY GEOLOGICAL SURVEY




Fig.

Fig.

Fig.

Fig.

Fig.

Fig,

Fig.

e |

9.

10.

PLATE XXXIIIL

MIXDIA FIBROSA (Iloemer). .. .. ... ... iviinivnnnnn.

. Cross-section of a globular specimen (after Hinde).
. Minute structure of the same (after Finde). (x8).

STREPTELASMA STRICTUM Hall........................

3. Lateral view of a nearly complete specimen {(after Hall).
. Lateral view of an incomplete specimen. Ncarpass sec-

tion, Localify 2 A%

ICTHYOCRINUS MAGNARADIALIS 1. 8Dvv v vn rr v ni v nemcnenn

. Lateral view of the type specimen. Ncarpess scciion,

Locality 247

. A very incomplete specimen. Hainesville, Loculity 25 O,

STROPIEODONTA BECKEI Hall.........................

. An incemplete specimen. Locality 8 A.
. A larger, incomplete pedicle valve. Nearpass section, Lo-

cality 243

STROPHONELLA PUNCTULIFERA (Con.).................

A nearly complete brachial valve. Nearpass scetior, Lo-
cality 243

LEPTAENA RHOMBOIDALIS (Wilek,). ... oiveirvvuvenn..

A complete pedicle valve. Nearpuss section, Locality 2 4™

(481)
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Figs. 1,2.
3
Fig. 4
5
Figs. ¢-8.
Fig. 9,

Figs, 10, 11.

PLATE XXXIV,

STROPINGNELLA LEVENWORTHANS (Hall)...............

Brachial and lateral views of a full-grown individual
(after Fialb).

. View of an incomplete pedicle valve. Huinesville, Lo-

cality 25 C.

ORTHOTHETES WOOLWORTUANUS (Elall)................

. An incomplete pedicle valve. I ainesville, Locality 25 C.
- A nearly complete brachial valve. Suame locality.

ORTHOSTROPHTA STROPHOMENOTDES (Iall).............

Pedicte, brachinl and lateral views of a complete indi-
vidaal,  Flatbrookeille, Locality 109 A.

RHIPIDOMELLA EMINENS (Fally......................

A nearly complete pedicle valve. Ncurpass seetion, Lo-
cality 242

DALMANFKLLA SUBDCARINATA (Flall)...................

A brachial and a pedicte velve. Hainesville, Locelity
25 C.

. Brachial and anterior views of a complete individual

(after Hall). .
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Iigs. 1-3.
4

Kigs. 5,6,
7,8

Figs. 9-12,
13,

Figs. 14-17.

18.

ILATIEE XXXV,

SCUTZOPILORIA MULTISTRIATA (HMall) . ... ... ...........

Lateral, anterior and brachial views of a nearly complete
individual {after Iall).

. An incomplete brachial valve. Nearpuss scction, Lo-

cality 24A™

DALMANELLA PERELEGANS (Hall)....................

A pedicle and a brachial valve. Nearpass scotion, Lo-
cality 242

Brachial and anterior views of a complete individual
(after Hall).

RHIPIDOMELLA OBLATA (Mall).............cccevvvuit.

Brachinl, pedicle, lateral and anterior views of a complete
individunl. fainecsville, Locality 25 €.
Interior view of a pedicle valve (after Hall).

BILOBITES VARICA (Com)ue..iierietiinnninnnnnansn.

Brachial, pediele, Iateral and anterior views of a complete
specimen.  Mrom the Helderlerg Mountaing, New
York, Tal. Coll. Walker Museum, University of
Chicago, No, 8006, (x2).

An incomplete pedicle valve. Nearpass scction, Locality
24 (x2),

(438)
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Iig,

Fig.

igs,

TPiga,

IFigs.

Figs.

8-11.

16-19.

20-23.

24-27,

(434)

PLATE XXXVI.

SCENIDIUM INSIGNE (ITall) .. oottt

. The brachinl valve, Natural size (after Ilall).
2—4.

Anterior, posterior and brachial views of a complete in-
dividual, enlarged {after Iall),

UNCINULUS VELLICATUS {(Hall}...............coo0h0,

. An incomplete pedicle valve. Necarpuass scction, Locality

2am

. An incomplete pedicle valve. Ncarpuass scction, Locality

2am

. A more coarsely-ribbed pedicle valve. Hainesville, Lo-

cality 25 C.

UNCINULUS PYRAMIDATUS (Hall). ... ... ... .......

Brachial, pedicle, lateral and anterior views of a nearly
compiete individual. Nearpass scction, Locality 8 4™

RHYNCUHOTREMA FORMOSA (Flall)? . ... ... ... .......

. Brachial, pedicle, lateral and anterior views of a complate

specimen, Nearpass scoiion, Locality 2 A
3 1 y i

EATONIA MEDMALIS (Vam. ). . ...t ennnrrannn.

Brachial, pedicle, lateral and anterior views of a complete
individual. Hainesville, Locality 25 D.

Brachial, pedicle, lateral and anterior views of a complete
individual. Hoainescille Locality 25 €.

EATONIA SINGULARIS (Vom}.. ..o iinnnnrnn,

Brachial, pedicle, lateral and anierior views of a complete
individual, Haeairesville, Locality 25 C.
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Figs. 1,2,

Fig. 4.

Figs. 7-10.

Figs. 11-14.

Fig. 16.

Figs. 17-20.

D0

PLATE XXNXVII,

SPIRIFER MACROVPLEURUS (Com}.......c..iviiniinrans

Pedicle and anterior views of a complete individual (after
Llall).

. The internal cast of a pedicle valve. Locality 8 4.

SPIRIFER PERLAMELLOSUS Hall.. ... ... ... ... ...

An incomplete brachinl valve.  Nearpass scefion, Lo-
cality 247

. Pedicle and anterior views of a complete individual (after

Hall).

CENTRONFLLA? SUBRHOMBOIDEA 1. =1 T

Brachial, pedicle, lateral and anterior views of a com-
plete individual, Neerpass section, Locality 247

ANOPLOTHECA concava (Flall}. ... ... ... ... . ...,

Pedicle, brachinl, lateral and anterior views ofa complete
individual, {f'rom Schoharie, Ncic York., Pal. Coll
Walker Muscum, University of Chicago, No. 8,522,
(x2).

§. A pedicle valve. Haincsville, Locality 25 D. (x2).

NUCLEOSPIRA vENTRICOSA HMall. . ... .. o . i ins,

An incomplete pedicle valve. Loculity S 4.

ATRYPINA IMBRICATA (Mall)....oooviiiiiiiiiaiian.

Brachial, pedicle, anterior and Iateral views of a complete
individual. f'rom the Helderbery Alountains, New
York. TI'al. Coll. Walker Museum, University of
Chiengo, No. 802, (x2).

. An elongate pedicle valve. flainesville, Locality 25D,

(x2).

. A large brachial valve. From Schoharie, New York, Pal.

Coll, Walker Museum, University of Chicago, No.
8,520, (x2).

(435)
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PLATE XXXV
PAQGE,
L
SPIRIFER CYCLOPTERUS Mall........ ...l 314
Figs. 1-4. Brachial, pedicle, anterior and lateral views of a completc
individual. From SNekoharie, New York. TI'al. Coll.
Walker Museum, University of Chicago, No. 8,455.
5. An incomplete pedicle valve. Hainesville, Locality 25 .
6. A nearly complete pedicle valve, Nearpass scetion, Lo-
cality 2A%®
SPIRIFER PERLAMELLOSUS Hall....................,.. T
Fig. 7. An incomplete pedicle valve, Locality 8 A,
TREMATOSPIRA MULTISTRIATA Mall................... 315
Fig. 8. A distorted pedicle valve. Loculity 8 A,
9, 10. Anterior and brachial views of a complete individual
(after I1all).
MERISTELLA LABVIS (Vam).. ... innnnr e ranunann 317
Figs. 11-14. Lateral, brachial, pedicle and anterior views of a large
individual. Nedarpass scction, Locality 2 A%
15-18, Lateral, anterior, pedicle and brachial views of a smaller
individual. Hainesville, Locality 25 C.
(436)
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Figs.

Fig.

Fig.

Figs.

I"ig.

1-3.

=]

7,8

1)

I'LATE XXXIX,

STROPIHOSTYLUS GEBIARDI {(Con).....o.iiiaiiia. o,

Three views of a nearly complete individual. Hainescille,
Locality 25 O,

MYTILARCA? 8P, URACL.. .o oot it iin e iinr i eraaen s

. A right valve. Huinessille, Locality 25 C.

LOXONEMA ATTENUATA IHall. ... oo oL,
. Lateral view of a nearly complete individual (after Hall).
. An incomplete shell. Hainesville, Locality 25 ¢,
HOMALONOTUS YANUXEMI Hall......ooooo oo
Dorsal and Iateral views of a nearly complete pygidium,

Nearpass section, Locality 2 4%
DALMAXNITES PLEUGROPTYX (Grcen)........oovvvuievnias

. An incomplete pygidium. Nearpuss scction, Locality 2 A%
. A complete head (after Hull),

(487)
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PLATE XL. -

PAGE.
LICHAS PUSTULOSUS Mail............................ 320
Fig. 1. Impression of the doullure of the posterior portion of a
fragmentary pygidium, Nedarpass scotion, Liocality
2an
2. A nearly complete pygidium (after Hall).
PIACOS LOGANT Hall. ... ... e ., 321
Fig. 3. A complete hend. Ncarpass scetion, Locality 2 AM
4. A pearly complete pygidium, Hainesville, Locality 25 C.

(438)
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PLATE XLI.
' PAGE
VERMIPORA SERPULOIDES IMall................¢c0.eo... 322
. A large colony (after Hall),
ORBICULOIDEA aMPLA (Hall).............. ... ... ..... 324
. Twe views of o large brachial valve. Ncarpass section,
Locality 24.%
SCHIZOCRANIA SUPERINCRETA Barrett................. 323
. A large brachial valve, partially restored. Peters Valley,
Focality 53 A.
STROPHEODONTA MAONIFICA (Hall).............c..u.. 324
. A nearly complete brachial valve. Nearpaess section,
Locality 2A®
. An exfoliated pedicle valve. Same locality.
STROPILEODONTA & Undet.. . oviveiieinirinnnsnnnnans 325
. External impression of a brachial valve. Nearpass sec-
tion, Locality 2 A%
. An incomplete pedicle valve. Same locality.
ANOPLIA NUCLEATA Hall....ovovuniriiiinnnrananns . 325
. The internal cast of a pedicle valve. Peterg Valley,
Locality 583 A. (x2).
LEPTAENA RHOMBOIDALIS {Wilek)........e.oo ivn,.. © 325

. Internal cast of an incomplete pedicle valve. Nearposs
scction, Locality 2 A»

(439)
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Fig. 1.

Ifig. 3.

Figs. 5-8.

Fig. 9.

10,

Figs. 11-14.

15-18,

Figs. 10-22,

Figs. 23, 24.

25.

Iig. 26.

IMigs. 27, 28,

(440)

PLATE XLIL

CHONOSTROPHIA JERVENSIS Schuchert.................

A complete pedicle valve. Nearpass scction, Lécality
ga4m

. A complete brachial valve. Same focality.

DALMANELLA SUBCARINATA (Flall}...................

A distorted pedicle valve Nearpass scetion, Locality
243

. Posterior view of an incomplete individual. Same lo-
cality.

RUYNCHOTREMA FORMOSUM (ITall).................

Brachial, pedicle, lateral and anterior views of n complete
individual. Nearpass section, locality 2. 4.2

RIYNCHONELLA RIALVEATA HMall......................

An incomplete brachial valve. Nearposs scetion, fo-
cality 2 A®

A pedicle valve. Same locality.

RENSSELAERIA SUBGLOBOSA IL SPuu.....ovvsunnns.....

Pedicle, brachial, lateral and anterior views of a com-
Mete individual. Neerpass scelion, Locality 242

Pedicle, brachial, lateral and anterior views of another
complete individual., Saeme locality.

SPIRIFER NEARPASSL T SIh. i v iun e e cnsans e,

Brachial, anterior, pedicle and lateral views of a complete
individual. Nearpass scetion, Locality 24 (x4).

CYRTINA ROSTRATA Hall.. ., ........................

Anterior and iateral views of an incomplete pedicle valve.
Nearpess section, Locality 2 A ®

An incomplete brachial valve. Same locality.,

SPIRIFER MURCIISONT Castel.........................

A nearly ecomplete brachial valve. Nearpass section,
Locality 2 A

MERISTELLA PRINCEPS Hall..........................

Two views of a brachial valve. Negrpase scction, Lo-
cality 2 A.»
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PLATE XNLILL
: PAGE,
PLATYOSTOMA NEARPASSI 1L SpP......... e 334
Figs. 1,2 Two views of a nearly perfect individual, Nedrpass see-
tion. Loculity 242 (x2).
3,4, I'wo views of little larger nearly complete individual.
Same ocelity (unat. size).
PLATYCERAS sp., undet,..... R AN e 335
Figs. 5,6. Two views of n nearly perfeet individual, Nearpass gce-
tion, Locelity 242 (x2).
PLATYCERAS sp. undet.. . ...... e e e 335
Irig. - 7. A nearly complete individual,  Nearpuss section, Locality
2am
LOXONEMA JERSEYENSIS IL STh.suutneununennnnanan .. a5
Figs. 8,9, Two lateral views of a nearly complete individual. Near-
puss scction, Locality 243 (x2).
10. Another larger individual. SNeme locality.
TENTACULITES acuLa [lallv. ... ......... e . A36
Fig. 11, The internal cast of an incomplete individual. Nearpass ’
gection, Locality 2.14.%  (x 2).
MEQAMBONTA PARVA DL SPoo... ... .. e e . 333
IPig. 12, A nearly complete left valve. Acarpass section, Locality
248 (x2).
ACTINOPTERIA TEXTILES (Llall)........ e 332
Fig. 13, A nearly complete right valve. Xearpass section, Lo-
cality &A™
4. A small, nearly complete, left valve. Sume locality,
IYOLITIHES CENTENNIALIS Barrett..........co... ..., hntl
Fig. 13. Lateral view of an incomplete individual. Neerpass sce-
tion, Locality 2 A®
ORTIIOCERAS sp, undet,...... PR e 337
g, 16. An incomplete individual, Near Wallpack Center, To-
cality 71 0.
17. An incomplete individual. Ncarpass seetion, Locality
242
(441)
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INig.

Figs.

[

4,

(442)

&

PLATE XLLV.

DALMANITES DENTATUS Barrett............ocvunnen..

. A npenrly complete individual (after Hall and Clarke),
. A complete head (after Hall and Clarke).
. A complete pygidinm (after Hall and Clarke}.

IOMALONOTUS VANUXEMI Hall

Dorsal and latern) views of a very large pygidium.

. An incomplete cranidium. Nearpass section, Lecality

2A4A®

. A free cheek. Same locality.
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Irig.

Fig.

Fig.

Fig.

Fig.

Iig.

Fig.

PLATE XLV,

PAGE.
TRACITYPORA ORISKANTA TL SDiu....uveononnn .. 341
1. Tortion of a corallum. Locality 6 A,
2. A group of corallites from the same, enlarged.
EDIOGRINUS saccurnus Hall. ... .. . ... ... .. 342
3. A very large dorsal cup. I;'rom, Cumberiand, Md.
4. A complete base. Same locality,
D, An incomplete dorsal eup with portions of two arms pre-
served. Same locality., Pal. Coll. Walker Museum,
University of Chicago, No. 0,519,
PHOLTDOPS ARENARIA Hall? . ... ... ... ... ......... 344
5. The internal cast of a nearly complete valve, Near
Layton, Loecality 37 A, (x2).
ORBICULOIDEA JERVENSIS Barrett..................... 343
7. The interior of a nearly complete pedicle valve, [o-
cality G A,
8. A brachial valve. Same locelity,
L
ORTIOTIIETES sp. undet............ .o ... 347
0 A nearly eomplete internal cast, Locatlity 6 A.
STROPHEODONTA MAGNIFICA Hall.................... 345
10. The internal east of an incomplete pedicle valve. Peters
Valley, Locality 53 B.
1. A nearly complete pedicle valve. Locelity 6 A.
HIPPARIONYX PRORIMUS (Van.)...................... 346
12. An incomplete internal cast of g small pedicle valve.

Peoters Valley, Locality 33 B.

(443)
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Fig,

Fig.

Fig.

Fig.

Fig.

Fig.

=1 &L

9, 10.

11,

12

(444)

PLATE XLVI.

LEPTAENA RIIOMBOIDALIS var, VENTRICOSA (Hall).......

- & very large, incomplete brachial valve. Peiers l’ufléy,

lLocality 53 B.

RIYNCHONELLA BREVIILICATA 1. =

. A nearly complete brachial valve. Locality 6 A,
. A nearly complete pedicle valve. Same locality.
. Anterior view of the same.

RHIPIDOMELLA oBLATA (Hall). .. ... oo .,

. A large, incomplete brachial valve. Locality 6 A.
. An incomplete pedicle valve. Same locality.
- Internal cast of an incomplete pedicle valve. Same

locality.

ANOILIA NUCLEATA (Hall)..........................

. The internal cast of a pedicle valve. Near Luyton, Lo-

eality 87 A. (x2).

Two views of a complete pedicle valve. FLoculity 6 A.
(x 2),

CHONETES NUDSONICA Clarke. ...... ..o .

A complete pedicle valve, Locelity 6 4.

CIIONOSTROPUIA COMPLANATA (Mall).................

An incomplete, partial, internal cast of a pedicle valve,
Near Layton, Localily 37 A.
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Fig. 1.

Figs. 5-8.

9-12,

13, 14,

PLATIE XLVIL

PAGE.

EATONIA PECULIARIS (Con).. .. v oo anan, 301
Lateral view of a nearly complete individual, showing

denticulate margin of valves. [Peters Valley, Lo-

culity 38 B, )

2-4. Brachial, pedicle and auterior views of a nearly complete
individual, Same locality.
1

BEACIHIA SUESsaNa (Hall).. ... ..., 252
Braclial, pedicle, lateral and anterior views of a nearly

cemplete, small individual. Locality 6 A.
Pedicle, brachial, lateral and anterior views of a nearly

complete individuual, with more conspicuous radiate

plientions, Same locality.
Two views of a brachidium. Seme locality.
MERISTELLA LATA (Mall).... oo naa... 359

IPigs. 15-18,
149,

20.

Brachial, pedicle, lateral and anterior views of a small,
complete individual. Locality G A.

A large, nearly complete internal cast of a pedicle valve,
Near Layton, THocalily 37 A.

An internal enst of the pedicle valve. Newr Wellpeck
Center, Drift, .

(445)
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Figs. 1-4.
\

Fig. a.

Fig. G.

Kigs., T7-11.

Iigs. 13-16.

(446)

PLATE XLVIII,

SPIRIFER MURCHISONT Castel...................... ...

Pedicle, brachizl, anterior and lateral views of a nearly
complete individual. Locality 6 4.

SPIRIFER ARENOSUS (Com.)............ovuuueenioin..

An incomplete brachial valve. Near Layton, Locality 37 A.

METAPLASIA PYXIDATA (Hall). ... ... .. ...........

An incomplete pedicle valve.  Near Layton, Locality 37 A.

METAPLASIA PLICATA 1. SIh oot vinan v ineen s nennnn.,

Pedicle, brachial, posterior, anterior and latera! views of
a nearly complete individual. Locality 6 A,

. The internal cast of a brachial valve. Peters Valley,

Locality 58 B.

CYRTINA vaRIA Clarke.. ... ..o oo il

Brachial, anterior, posterior and lateral views of a nearly
complete individual. Near Layton, Locality 37 A.
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Fig, 1.

Figs. 3-6.

PFig. 7
8,9

10,11

Fig. 12

Figs. 13, 14.

, Two vie

PLATE XLIX.

ANOPLOTMECA FLABELLITES (Con)}...................
A complete pedicle valve. Near Luyton, Locality 37 A.

. A complete brachial valve. Same locality.

ANOPLOTHECA DICHOTOMA (Hall)....................

Brachial, pedicle, lateral and anterior views of a complete
individual. Locality 6 A.

PLATYORTOMA VENTRICOSA Con........: N T L R T I

, Lateral view of a large individual. Neer Layton, Drifil.
. T'wo views of a smaller individual. Peters Talley, Lo-

cality 43 B.
v&s of another individual. Same locality.

PLATYOSTOMA DESMATUM Clarke.................0h..

. Lateral view of a nearly complete individual. ZLocality

6 4.

PLATYCERAS TORTUOSUM Hall.........c.cooviiiinnnn.

Two views of a small individual. Peters Vailey, Lo-
cality 63 B.

(447}
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s
IPLATE L.
PAGE.
ACTINOPTERIA TEXTILIS var, ARENARIA (Mall).......... 360
Fig. 1. An incomplete left valve. Nenrpass scetion, Locality 3 A.
AGTINOPTERIA INSIGNIS ClArke? . vueenereernnnennnn. 359
Fig. 2. A complete left valve, Locality ¢ A.
MEGAMRBONIA BELLISTRIATA Mall...................... 360
Vig. 3. An incomplete left valve. Peters Valley, Locality 53 8.
TENTACGLITES ELoNGATUS Mall. ... oot e ., 363
Figs. 4,5. The internal casts of two incomplete individuals. FPeters
Valley, Locality 53 B.
DALMANITES &1 URACE.. oo e et it i ieieraeiercananasans 364
Fig. G. A large, incomplete pygidium. Nearpess scetion, Lo-
cality 3 A,
PHACOPS Sp. UNAet, . oy ii e inranranrnisranas . 364
Fig. 7. An incomplete pygidium. Near Layton, Loeality 87 A.
(448) )
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IMigs, 1.

Figs. B-T.

Figs. 8-11,

Fig. 12,

13.

Figs, 14-17,

Fig. 18.
Fig. 10
Fig. 20,
Fig. o1,

Fig. 22,

I'LATE LI

ATRYPA RETICULARIS (Linm). ... ... . i,

Brachial, pedicle, lateral and®auterior views of a nearly
complete individual. Near T'ri-States, Locality 2 B.

RIIPIDOMELLA VANUXEMI (Mally.. ... ... ... 0.,

I'edicle, brachial amd lateral views of a cowmplete indi-
vidual (after Hall).

RECTICULARIA PFIMBITATA (Com.)...............oun..

Brachial, pedicle, anterier and Iateral vicws of a com-
plete individual (after Hall).

STROPHEODONTA PERPLANA (Con).. ... e

A complete pedicle valve (after Hall).

A complete brachial valve {after Hall),

AROPLOTHECA AcUTTPLICATA {(Con)..................

Pedicle, brachial, lateral and anterior views of a com-
plete individual, Near Flatbrookeille, Locality 89 B.

CHONETES ancUaTa Hall. ... ... . o oo i il

An incomplete pedicle valve.  Peters Valley, Locality 52 A,

LEPTAENA RUOMBOIDARTS (Wilek). ..o ont

A nearly complete pedicle valve. [lLacality 70 R,

LOXONEMA SP. UIUCE. o v ir i e it e s et airaneneras

Lateral view of an incomplete shell. Near Tri-States,
Locality 2 B.

CHONETES ancuaTta FIalll o .o o oo,

The internal cast of a pedicle valve. @rcenwood Lake,
Locality 87 1,

STROFUHEODONTA INEQUIRADIATA Hall..................

An imperfect pedicle valve. Newfoundland, Locality
145 A,
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I'LATE LII

BPIRIFER MAchoTuviis Hallloo oo oo,

. Fragment of a large pedicle valve. Greenwood Leke, Lo-

cality 87 B.

. Internal cast of the same,
. A smaller, jncomplete pedicle valve. Newfoundland, Lo-

eality 145 A.

SPIRTFER 8D. UIMIeL.. .0 e ii ittt e ineiincne e

. An incomplete hrachial valve.. Newfoundiand, Locality

145 A,

CYRTINA NAMILTONENSIS Hall.. ... .0 .. iviiinnann,

. Anterior view of an incomplete pedicle valve. Grecn-

wood Lake, Locality 87 B.

AMPHICENTA ELONGATA (Vam.)........coiiiiiieiinann

. A portion of the internal cast of a pedicle valve. New-

foundland, Locality 145 A.

. A larger, nearly complete valve, Greenwood Lake, Lo-

cality 87 B.

ORTHOTHETES PANDORA (Bill).. ... oo ot S

. An incomplete pedicle valve. Greenwood Lake, Locality

87 1.

SCI1ZOPHWORIA sp. cf. S. STRIATULA (Schh)............

. An.incomplete pedicle valve. Newfoundland, Locality

L5 A,
An incomplete brachial valve. Seme locality.

ACTINOPTERIA DEOUSSATA HMall.. ... .. .. .. .ot

A nearly complete left valve. Greenwood Lake, Localily
87 13,

PTERINEA FLABELLA (CofL).....ivrivievernnnreannn,

. An incomplete left valve. Ncwfoundland, Locality 143 A.
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PLATE TAIL
PAGE
SPIRIFER AUDACULUS (Con.). 7. . e iininaenen s 382
Fig. - 1. A small, distorted pedicle valve. = Oak Ridge, Locality
144 A,
THOPIDOLEPTUS CARINATUS (Com)......cvieiviioravnns 381
Fig. 2. A distorted brachial valve. Necar West Milford, FLo-
cality 106 A,
ANOPLOTHECA ACUTIPLICATA (Con)?......oovnooiinnn Bioh
Fig. 2. A distorled, internal cast of the pedicle valve. Greeniwood
Leke, Locality 87 A.
CHONETES sp. undet., coooon i i g0
Fig. 4. A nearly complete, distorted pedicle valve. Grecenwood
Lake, Locality 87 A,
CLIONETES CORONATUS {Con)?. ... . c.oviiiivonns. 380
IMig. 5. A distorted pedicle valve. Near Clinton Reservoir, Lo-
eality 104 A.
ORTHUTHETES PANDORA (BIL).......oovoiiiinnnnnen 480
ig. G. An incomplete, distorted pedicle valve. Grechiwood Lake,
Locality 87 A.
UNDETERMINED BRACHIOPOD .« ...vovrarnarrnrnanens w1
Fig. 7. A distorted pediele valve. Oak Ridge, Localily 14} A.
QRAMMYSIA 8P, Undet. oo veiniar s a85
IMig. 8. An incomplete. distoried right valve. Oulk Ridge, Lo- '
cality 144 A.
0. A distorted left valve of anather species. Same locality.
PALAEONEILO EMARGINATA (Com).......cviivvonennn 384
1Mig. 10. A nearly complete right valve. Oak Ridge, Locality 144 A,
11. A smaller, incomplete left valve. Same locality.
CYRTONELLA MITELLA Hall...... ... .ooiviivieennnn A8
Iig. 12. Dorsal view of a nearly complete shell. Oak Ridge, Lo-
cality 144 4. .
STROPHOSTYLUS? sp. undeti. oo v iiania s 387
Fig, 12, Tateral view of a distorted, incomplete individual. Gireen- v
wood Lake Foculity 87 4.
Figs., 14, 15. Two views of a distorted specimen, Oek Ridge, Locality
144 A
1G. Tateral view of another individual, Same locality.
(461)
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PLATE LIIL.—(Continued.)
PAGE.
DALMANITES sp. cf. p. ANCHIOPS (Green)............. 388
Fig. 17. An incomplete, distorted pygidium. Greenwood Lake, .
Locality 87 A,
PUACOPS RUNA (GreCn)...oviuere i in ... 387
Iig. 18. An incomplete head. Greenitvod Lake. Locality 87 A.
(4562)
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INDEX.

Gynonyms are in italics, Heavy-faced figures refer to pages on which species are described.

Roman numnericals refer {o plate numbers.

. A,

Acidaspis pervulo Walcott.
Actinopteria sp. undet.

97, 100, 10€, 318

communis (Halllo.oooiennn 82, 88,
85, 292, XXXI.
decnssaia Hall......... 106, 378, L1L,

insignis Clarke.........-. 98, 359, L.
reticulata no. &p....66, 245, XXIL
textilis (Hall),......95, 332, XLIIL

textilis var, arenaria (Hall),...100,

. 101, 360, L
Actinostroma4rentonensis n. sp...2%, 23, 42, 46,
47, 48,139, VI,

Agraulos saratogensis Wale. .. ..-...13, 118, 1.
Amboccslin umbonata (Com.Juw rres- 1C6, 383
Amphigenis elongata (Van, 106, 374, L1I
Andover, f0ssHlS BeAT. ciireren ce savssmmirsase 11

Anoplotheca acutiplicata (Con.)...104, 105, 106,
370, 377, 383, LI, LIIL

concava (Hall)...87,88, §9, 103, 104,

3186, 371, XXXVII,

dichotoma (Hell}..93, 358, XL1X.

flabellites (COD.) ....... 98, 100, 101,

102, 357, XLIX,

Anoplia nueleats Hall....cirenranes 85, 98, 100,
325, 349, XLL, XLVI.
Anomocare PAITUIR O, BP.ieecemss. 12, 120, II1,

Archinacella patelliformis (Hall).28, 174, X11.

Arges tuberculatis n, Bp.. 3,199, XV,
Asaphus canalls WhILl i vssminareerns 132
Asaphus ¥ trenionensis Con. 200
Aslrocerinum pyriforme Hall, 220

Atrypina imbricata Hall

Airypa dendaia Hall,.,....

lamellaia Hall.,

nucleolata Hall....

Atrypa reticularis (Linn.}.. 63, 64, 65 68, 69, 70,

71, 72, 82, 88, 84, 85, 103, 104,

2386, 286, 369, XXI.,, XXX, LI

Atrypa? lamellats Hall 65,66, 68,70, 237, XXI.
Avicula ts Hall R

emacerata Conrad ....ocuvveens tennrassan 247

Avieuln subplana Hall...muvarsmesssnrsnnsn 543
. 332

. 360

textills var, arenaria..

B.

Bathyurus 7 sp undet..
Bathyurus extans (Hall} w24
Beachia suessana {Hall)....... e esnrna 37, 98, 100,
101, 352, XLVIIL.
TS A

vieesen 168, 134

Beaver Run, fossils near...
Becraft llmestone
Beekmantown fauna, described
Bellerophon ? 8p. undet., ...

Belvidere, fo8Sil8 NCAT.. . veeiecrimermeas cmunas, . 48

Beyrichia sp. undet..c.u. .48, 78, 84, 92, 95
barretti n. 8p..........6, 254, XXTII,
deckerensis n. 8p.....56, 256, XXIII.
jerseyensis, n. sp.....66, 258, XXIIL
kiimmeli n, &p ...... 79, 266, XXIV,
manliensis n. &p.....78, 268, XXIIL
montaguensis n. 8p.79, 267, XXIV.
neArpassi N. 5P.-cee.-..86, 255, XXIIL
perinflata n. 8p.
smocki n, 8p.
gussexensis n, sp.....66, 253, XXIII.
wallpackensis 1, sp....206, XXIV.

Bilobites varica {Con) 87, 308, XXXV,

Blairstown, fossils near, e w18, 18

Bossardville llmestone.. .57, 61

Branchville, fossila near.... .89, 62

Brick House, fossils nea:

Bronteus lnnatus Bill....

Bryozoa several andet. 8p....... reserranes smrane 102

Bueania sp. undet...cceeue.

punctifrors Emm......28, 24, 26, 27, 28,

80, 81, 32, 83, 84, 85, 86, 177, XIL,

Bueania bidorsala Hall......... . 176
Bulimorpha? helderbergiae 0. Ep. .. 88,
293, XXXII
.46, 195, X1V,
......... 196, XIV.

{455)

Bumastns elongatus o, Ep.
transversalis n. sp.
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Bumasm trentonensis (Emi . )..... 20, 21, 22, 25,
28, 27, 80, 81, B2, B4, 88, 89, 41, 42,
48, 44, 46, 46, 47, 48, 194, X1V,
Bythoeypria nearpassl n 5p.....64, 257, XXIII,
1
C.

Callopora sp. undet.......88, 39, 43, 44, 142, VII.

Calymene cameratsa Con.....86, 66, 250, XXII,

senaria Con........28, 24, 26, 27, 29, 80,

31, 82, 38, 85, 86, 89, 40, 41,

42, 48, 44, 46, 203, XV.

'Camarella inornata... ... 20, 48, 47, 15%, X,
Camaroceras proteiforme {Hall) .

Camarotechia sp. undet.
barrandii (Hall)...
sappho Hall?..

Cambrian fannas. ...

formations, ...

Carinaropsis patelliformis 1all..

Caorpentersville, fossils near .

Catenipora eschareides Hall... -

Centronella ? biplicata n, sp...79, 281, XXIV

subrhomboidea n. sp... . 87,

311, XXXVII.

Cerauras pleurexanthemus Green.....21, 36, 88,
42, 44, 204, XV,

[osToR— 10 T}
e 174

Chiten ? sp 173, XIII.
Chonetes sp. nndet......106, 107, 380, 381, LIIIL.
arecata Hall...oes PO, 106, 367,

3%3, 367, L1

arcuatus Hall w108, 373, LI,

complancia Hall,. . 348

coronala Hall.....oocivivsrvsssssinns 380
coronatus (Con.) ?......106, 380, LIIIL,
hudsonica Clarke..97, 08, 347, XLVI.
Jerseyensis Weller.....68, 64, 65, 68, 60,

0, 71, 72, 230, XX,

Chonostrophia complanata (Hall)....... 100, 101,

348, XLVI,

jervensis Schuchert........04, 95,

326, XLIIL

Cladopora multiseriata... oo 82, 271, XXVIL,
rectilineata 8impson.............84, 65,

221, XVII,

Cleidophorus sp, nndet..... w 86
neglectus Hall ..o 31,165, X1.
Climacograptus phyllophorus Gurley.,......... 63,
2182, XVI.

Clinton reservoir, fossils near 1t6

Cliodermo expanss Hall.....n
Ceenograptus gracilis (Hall)........ 53, 214 XVIL
Coeymans limestone 69, 81
Coeymans limestone fauna, descriptions

L NP 270
Columbia, fossils at 16
Columnaria fnequalis Hall ... vreremsrsanin 219
Conocardium sp, undet..., .84, 203, XXXTI,
Conocephalites calciferus WalC.. v icacrinn 117

24, 25, 26, 82, B8,
188, XIII,

Conularia trentonensis H ........

Corntlites 5p. undet. ....cvseapsrens 51, 215, XVI,
cingulains Hall.....82, 292, XXXII,
einguiiten Hall,, e tasnreees BTR

Coralline limeatone.......een veserear 7D

Corynoides calicularis Nich.., 52, 214, XVI.
Crania sp. undet..... . vuva.... B8, 89. 43, 148, 1X,
Ctenodonta sp, undet.........18, 19, 24, 25, 16, 27,
. 30, 31, 82, 39, 85

Jerseyensels n, sp......... 18, 164, XTI,

levata (Hall)...coome vosrarn. 185, X1,

nasuta (Hall}....... 21, 80, 83, 84, 48,

46,163, XI.

Ctenophors sp. undet.... aaenser saansar 26

Cuneamya truncatuls Ulr -
Cyclonems montrealensis Bm
Cyphaespla trentonensis n, sp......

186. X1,
.31 107, XV.
Cypricardinia sublamellosa Hall...,.. 89, 31%

Cythering fabulites Conrad.
Cyrtia rostrata Hall....... asrren

- 208
. 330

Cyrtina sp, nndet.....ceoievroennen 88, 289, XXX,

hamiltonensls Hall........ 105, 377, L1I,
magnaplicata n. sp.......04, 238, XX1I,
rostrata Hall...cu... M4, 95, 330, XLII,
varia Clarke.98, 99, 100, 365, XLVIII,
Cyrtocerag sp, undet, ........sor...16, 8%, 131, 111
Cyriodenta sp. undet.., .19, 81

Cyrtodonta ? sp. undet. &3
Cyrtodonta billingsi Ulr.... .42, 188, XI,
canadensig Bill......22, 47, 167, XTI,

Cyriolitea compressus Hall.... 178
{ Cyrionclla) mitella, e 386

ornatus var, minor U. 82,

174, XII.

sinuatua H.&W.........15 127, IV,
i {e Cnnrm 184
Cyrionelln mitella Halluucisrnsneiinanss 107

D.

Dalmanella electra (Bill)............. .15, 125, 1V,
perelegans (Hall)..,.87, 88, 94, 305,
327, XXXV,
postelegantula n. ap..68, 64, 65, 68
71, 232, XX.
subaequata (Con,).18, 19, 20, 21, 22,
40, 48, 47, 1586, X,
subcarinata (Hall).....87, 88, 94, 96,
306, 326, XXX1V,, XLII.
testudinaria (Dal.).....22, 23, 24, 25,
26, 27, 28, 29, 80, 81, %2, 33, 84, 85,
BB, B8, 40, 41, 42, 43, 44, 45, 48, 47,
48, b1, 62, 166, 216, X., XVIL.
wemplei Cleland......... 15,124, 1v.
Dalmania pleuroptys Halk.......overerercvessens 295
Dalmanites sp. undet....69, 88, 100, 102, 364, L.
#SpIinosa N, EPuwcreseess .64, 68, 72,
262, XXII.
8p. ¢f, D, anchiops (Green)...... 106
dentala Barrett,.... .
dentatus Barrett

339, XL]V
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INDEX.

Dalmanites dentatus fauna, description
[ AR 2
v M
intermeding Walcott... 208
pleuroptyx (Green) .. eessassnnn B2,
84. 85, 87, 89, 00, 92, 295,
322, XXXII, XXXIX.
Decker Ferry fainas, correlation of....e.. 72
deseription of...... 218
Decker Ferry [Ormatlon. e e 57, 62
Delaware valley. formationa of....
Delthyris expansuws Emmons....
Devonian formations.....
fANDAS. covieirerragrens
Diophorostomn desmaltum Clarke.....

dentatus zone....

Dicranograptus ramosus (Hall).... 58
Dikelocephalus newtonensis n. sp. 12,
121, III

Dinorthis pectinella (Emm.)..........22, 89, 40, 42,
48, 47, 154, IX,
Diphyphyllum integumentum Barrett...85, 70,

218, XVIIL.

Diplograptus angust:folius (Hall)... .. v B2,
212, XVI,

- foliacens (Murch.)omn oens 52,

211, XVIL.

Discing grandis Hall.. ..o coeosiconsrevarvermes 324

Jervensis Batrett... J- 7. ¥
Drake’s pond, fossila DEAL.. i irrearms 42

E.
Eatonia medialis (VL )u. . veen-.-87, 88, B9, 90,
810, XXXVI.
peculiaria {Com. e 09, 101, 12,

351, XLVIL
singularls (Van.)...-89 311, XXXVI,
Eecyliomphalus contiguus Ulrich.....1 835, XIIL

subelliptica 0. 8. weeve 16,

129, 1V.

trentonensis (Hall), ... 81, 82,

184, XII,

Edmondia? deckerensis n, 8p.eiianns 63, 68,
241, XXII.

FEdmondia sublruncala Hall weerrernss 1680

Edriocrinus saceutus Hall.. .....101, 342, XLV,

Encrinurus trentoaensls Wale.......... .22, 82, Bb,

44, 202, XV,

Endoceres prolefforme Hall.... oeeeees resasenns 1DG
- var. {enuffexium

Hall... U § .11

Escharopora silurlana n, 8p ... .65, 68, 7,

225, XVIIIL., XIX.

ES0PUS BTIL corremsverrasmmmsrasvasserss ssmneseanranns6ly 102

Eurychilina jerseyensis n. sp.....43, 210, XIIL

ocullfera n. sp.......48, 210, Y11,

F.
Favogites 6p. Undet. i reerrme-64, 67,102, 341
corrugatus . 8p...71, 72, 220, XVIL
helderbergiae Hall.......cconnn 82, 270

457

Favosites pytiformis (Hally.......86, 220, XVII.
gparicus Hall......onina . 274

Fenestella sp, undet.. 83; 85
Fenestella 7 57, URARL c.. vvsirenssrasanen 37, 108, 107,

343, 365, 37D
Flatbrookville, fossila near..... .63, 69, 70, 71,

34, 85, 90, 101, 104
Btormville sandstone at... 91

Foraminifera ? genus and sp. undet......... 12
Foraminifera. ... rerereesmsssnssmmsnsanmn 111 T
Franklin Furnace, fossils DEAY. cuwwsseermes 11

a.

¢. f. Glossina spatioss (Hall)..28, 300, XXXIII,
Goniophora gp. undet... -
carinatus {Hall}
Goniophora ? sp, undet...
QGrammyslasp. undet,...
Graptolithus angust{folius }Iall
graceiiis Hall......
mucroreius Hall.
pristis Hall,.....
ramosus Hall..
Green Pond conglomerate.... rassernnee DA
Green Pond mountain region, forma-
LODE Ofunnsisrererneriens
Green Pond mountain region, fossllsin.. 71
Greenwood Lake, fossils near............-. 105, 106
Gypldula angulata o &p.......83, 280, XXVIII,
galeata (DAL Juwwms sresnmerseorens 82, B,
85, 279, XXVIIIL.
galeata (Dal,) var...83, 280, XXVIII,

(TSI |

H.

Hainesburg, fossils at and Bear....uewe15, 47
Hainesville, fossils near......68 €9, 82, 85, 89, 98
Btormville sandstone near.. 91
Halling nicotlett W, & B.vveviens - . 161
Halysites catenularia (Linn. ) 65 222 XV]I
ealenulata Rominger... . 222
Hamburg, fossils near...
Hardyslon qUATLZILE ..eemssisnes
Haraystonville, fossils near.
Hurpes ottawaensia Bill.. ....... .
Harpioa ottawensis (Bill.).25, 29, 81, 191, XIV,
Helicotoma sp. undet............18, 19, 49, 46, 184
Hindia fibrosa (Roem)... o

Hindia parva Ul eeseenr a2k, 24, 20,
80, 81, 86, 88,135, V1.
Hipparionyx proximus {(Van.).101, 346, XLV,
Holopes 8P, URACH vvreerenrianss smmnrems siees a5
antiqua (Va1 Y. 78, 264, XXIV.

parvule Ulrich... .« 187, XI11.
supraplana U. & 8. 7. 187, XIL
symmetrica Hall.... 188, XI1.
Homalonotus dekayl (Green) 1. were 107
vanuxemi Hall...82, 95, 66, 3%1,

338, XXXIX., XEIV.
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Hormotoma salteri Ulr....... 28, 24, 25, 26, 27, 28,
80, 88, 43, 45, 46, 47, 183, XII.

Hudgon River fauna, deseription of........ 211
BIALEH. ceinveir e ceecererr v 19

Hyattella lamellosa n. sp........ 75, 2568, X XIII,
Hyolithes centennialis Barrett...uune.rs.,, 45,
336, XLIII

L

Tethyocrinus magnaradialis n, sp....... 86, 299,

XXXIIL
.18, 133, V,
- 104
- 42
16, 132, I11.

Illaenurus columbiana n. sp,
Thacnus frenionensis Emm
Iliff's pond, fossils near.,
Isotelns canalls (Whitf ).,
glgns DeKay.... .21, 22, 28, 24,

25, 26, 27, 28, 29, 80, B1, B2, 85, 88,

40, 41, 42, 43, 45, 48, 102, XIV.

J.
Jacksonburg, f088118 at.....eereeeree 18
section at 18
Jutland, fossils near..... 53
K.
Kingston beds... ... vcvme. oo saunterenrierernasens 0, §3
Kittatlnny lmestone... . ...

Kittatinny valley, formations of

L.

Lastograptus mucronatus (Hall).62, 212, XVI.
Layton, foss{la near......... siresmerrarns 100
Leperditella ornala n. sp
Leperditia ap. undet ..
Lependitia 7 sp, undet " e 95
Leperditia alta (Con ).....

altoides n.sp ... e 262, XXIIT,
clongata n sp. 76, 259, XXIIH.
fabulites (Con.}).........18, 19, 20, 21, 22,
41, 43, 46, 47, 208, XIII.
glgantea n. ap........76, 260, X XII1,
Leptswena biparilin Hall... . 20
indenta Con...,, 276
rhomboidalis (Wilck. ). .54, 63,
: 66, 84, 8, 88, &7, 88, B9,
w0, 92, 94, 95, 104, 228,
278, 302, 325, 366, XX,
XXVIL, XXXIIIL., XL1, LL
rhomboldalis Wilck. var, ven-

trieoss (H).oooooriviis sviveseenee 100
thomboidalis var, ventricosa
{Hall}

..101, 348, XLVT,

Bp. —~—— Hall...
Leptenaf nulceale Hall.,........
Leptoccli tipticeta Hall

Hall
dichotoma Hell,...
Jfabelittes 1all...... ,

INDEX.

Leptoceetia tmbricato Hall., ......ueevieneeeemsens 312
Lichas pustulosus Hall.., 2, 320, XL,
Lichenalls sp. undet.. e 04
Lichenalia? sp. undet... . 04
Lichenalia torta Hall....82, 83, 85, 273, XXVI.
Lingula sp, undet.......cuu..... 19, 21, 28, 27, 29, B0,
81,'42, 46, 47, 94, 104, 365

Fhilomela Bill?... .. 145, 1X,

progue Bl cconrereinciaeras 38

rieiniformis Hall., .25, 144, 1X,

spatiosa Hall, e 300

Lingula? +p. undet.,, . 3

Lingnlasma galenmnslu . &S .42, 145, 1X,

Linguletla stoneana Whitf, 12,112, 1.

Llospire sp. undet’......ccvveereeerenmnennans 15,128

micula (Hall).... .25, 28, 27. 28, 80,

82, 83, 81, 182, XII,

Liostracus? jerseyensis Weller, 119

Longwood sandstone...

Lophospira sp. undet....

medialis 0. & 8.......... 28, 30, 82, §8,

84, 35, B8, 181, XII.

owent U, & 8.......ccea 21, 181, XII.

Lower Orfskany fauna, deseription of.... 823

Loxonema ep. undet................63, 108, 371, LL

Loxonema 7 8p. undet..... cvveevereceenane. £3, 247,

2o4, XXII,, XXXII,
Loxonemu attenvata Hall.. 59, 319, XXXIX.
.95, 335, XLIII,

jerseyensta n, sp ..

Manljus limestone
Manlius limestone fauna, deseription of. 2680
Medina sandstone R

Megambonia t sp. undet,
Megambonia aviculoidea Hall...

hellistrinta Hall......., 100, 360, L.

PATVA I SPuincersmnins ssisonen 95, 96,

. 333, XLIL

Merista latg Hall.... 350
teeviz Hall.. . 317
prinecps Hell... 331

Meristella lmvis (Van.)..82, 83, 84, 85, 87, 88, 8%

90, 92, 290, 317,

XXXT. XXXVIII.

lata,......... 98, 100, 101, 359, XLVI].

princeps.. 95, 331, XLII,

Metaplasia plicata o, 8p.. 8, 100, 101,

102, 356, XLVIIL

pyxidata (Hall).100, 355, XLVIIIL.
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