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LETTER OF TRANSMITTAL

To His Excellency Jorx WarLTER SMITH,

Governor of Maryland and President of the Geological Survey Com-
mission.

Sir:—I have the honor to present herewith the first volume of a
series of reports dealing with the systematie geology and paleontology
of Maryland. A eclear comprehension of our geologieal formations is
based on a knowledge not only of the materials out of which the strata
are composed, but also of the remains of animal and plant life which
are entombed in the roeks themselves. A thorough knbwledge of both
these faetors is essential as a basis for a complete interpretation of the
mineral resourees of the state, while the edueational and seientifie
value of sueh information eannot be overestimated. It is the purpose
of the Survey to publish a number of similar reports whieh will embrace
the entire sequenee of Maryland formations. Already much progress
has been made in the investigations for the subsequent volumes of the
series. I am,

Very respeetfully,
Wirriax Burrock CrLaRrk,
State Geologist.

Jonxs Hopkins UNIVERSITY,

BavrimMore, April, 1901.
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PREFACE

The present volume is the first of a series of reports dealing with
the systematic geology of Maryland. These reports will appear from
time to time as the several investigations are completed, but not neces-
sarily in geological sequence. By reference to Volume I of the Survey
it will be seen that the gcological sequence of Maryland rocks is as

follows:
Pleistocene
Cenogoie 4 Neocene
1‘ Eogene
Uretnceons
Mesozoic J M
| Jurassie-Trinsgic
I Permian-Carboniforous
. | Devonian
Paleozoic { A5
I Silurian
[ Cambrian

Archean  Algonkian-Archean

Some of these divisions are more extensively developed in Maryland
than others so that the contemplated reports will differ greatly in size.
The oldest division, comprising the Algonkian-Archean, is entirely des-

- titute of organic remains in Maryland, while the Jurassic-Triassic is

nearly so. The other seven divisions, however, contain either rich
faunas or floras; three of them, the Permian-Carboniferous, the Cre-
taceous and the Pleistocene containing both animal and plant fossils.
These reports when evompleted will give both to the geologist and to
the general reader a comprehensive view of the past history of Maryland
territory from the earliest geological period to the present day. For
educational purposes the volumes cannot fail to have much value, and
will find frequent use in the hands of those who are secking to acquire
a knowledge of the physical and faunal history of the State of Maryland.
The present volume on the Eocene deals with the earliest period of
the Cenozoic and, with the Neoccne, embraces what is frequently de-
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nominated by geologists as the Tertiary. As will be shown in later
pages the Tertiary roeks of Maryland are of wide extent and contain
mueh of interest from both a seientifie and practical standpoint.

The Foeene deposits of Maryland have received for many years the
elose attention of the senior author of this paper, and his observations
have been supplemented recently by the work of the junior author. A
report made by the senior author to the Director of the U. S. Geo-
logical Survey in 1896 is extensively drawn upon for the present vol-
ume, many of the general descriptions being taken directly therefrom,
with such changes and additions as the present enlarged knowledge of
the subject may require.

Dr. R. M. Bagg, Jr., also spent portions of two field seasons in a
study of the local stratigraphy under the personal direction of the State
Geologist and prepared a series of preliminary maps covering a large
part of the area.

The paleontological investigations have been jointly conducted by
several experts. In addition to the sections for whieh the authors of
the report are personally responsible, aid has been rendered in others
by several well-known students.

The Reptilia have been studied by Dr. E. C. Case of Milwaukee, Wis-
consin; the Fishes by Dr. Charles R. Eastman of Harvard University,
Cambridge, Massachusetts; the Crustacea and Bryozoa by Mr. E. O.
Ulrieh of Newport, Kentucky; the Corals by Mr. T. Wayland Vaughan
of the U. 8. Geological Survey; the Protozoa by Dr. R. M. Bagg, Jr.,
of Colorado Springs, Colorado; and the Plants by Dr. Arthur Hollick of
Columbia University, New York. Mr. Charles Schuchert of the U. S.
National Museum has revised the deseriptions of the Brachiopoda.

TExtensive eollections of material were made preparatory to this work,
and all the leading fossiliferous loealities of the state were visited. The
greatest amount of material was obtained, however, from the bluffs along

the banks of the Potomac river, which afford the most complete section
of the Eocene in the Middle Atlantie Slope. In general, the fossils of
this region are difficult of removal, as they readily crumble at the touch,
so that some process of hardening had to be employed to preserve them

permanently. To this fact more than to any other eause, has been due
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the small sizc of the collections of Eocene specimens found in the various
museums of the country, as compared with the collections of Neocene
forms from the same area. The forms figured and described in this
report have comne, with scarcely an exception, from the collections of the
United Statcs National Museum, the Academy of Natural Sciences of
Philadelphia, the Johns Hopkins University, and the Maryland Geo-
logical Survey. The Musecum of the Academy of Natural Sciences of
Philadelphia contains Dr. Conrad’s types, which have been most im-
portant in definitely determining the species hitherto described.

The State Geological Survey desires to express its thanks for the aid
which has been rendered by the several experts who have contributed to
this volume; also to the U. 8. Geological Survey which has generously
allowed the use of many of its plates and drawings, which have materially
reduced the expenses of publieation; and to Professor G. D. Harris for
the loan of several drawings.

Many important suggestions have also been received from Dr. W. H.
Dall of the U. S. Geological Survey, Professor H. A. Pilsbry of the
Philadelphia Academy of Natural Sciences and Mr. C. W. Johnson of
the Wagner Free Institute of Seicnce. They have examined many of
the determinations of fossils, and have thus materially contributed to
the accuracy of the report. '

Thanks arc also duc to the artists Mr. J. C. McConnell of the U. S.
Army-Medical Museum, Mr. H. C. Hunter of the U. S. Geological Sur-
vey and Mr. I'. von Iterson for the beautiful drawings with which the
report is illustrated.
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THE EOCENE DEPOSITS OF MARYLAND

BY

WiLLiam BuLLock CLark and GeorGe CURTIS MARTIN

INTRODUCTION.

Maryland, as an important division of the Atlantie border regiou,
comprises in its geology and mineral resources much that is typical of
the eutire provinee. No discussion of Maryland geology, therefore, ean
be regarded as eomplete that does not at the same time take into eon-
sideration the formations of immediately adjacent states. Mueh may
be learned in this way that will be of advantage in interpreting our own
geology, sinee geologieal deposits are not limited by politieal boundaries.

Maryland, together with Delaware and Virginia, forms what has with
propriety been termed the Middle Atlantie Slope, and, as deseribed
in the earlier volumes of the Survey, has been divided into the Coastal
Plain, the Piedmont Plateau, and the Appalachian Region. The pres-
ent report is eonfined to a econsideration of only a part of the first of
these divisions.

Mueh interest has been manifested in the Coastal Plain geology and
paleontology of the Middle Atlantie Slope sinee the early days of geo-
logieal investigation in this eountry. Many of the most potent illus-
trations of the geologists of the early part of the eentury were drawn
from this region, and although the relations of the deposits were not
altogether comprehended, yet the reeorded observations show an appre-
ciation of many of the more difficult problems involved. Later, as the
eomplieated geologieal history of the Coastal Plain beeame better known,
it was reeognized that, if a full understanding of any single formation
was to be gained, it was neeessary to study earefully not only its litho-
logieal and paleontologieal eharaeteristies but also its relationship to
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the other members of the series. It was seen that only by an under-
standing of the broad conditions affeeting the whole district could the
strata of any one formation be properly interpreted. Recognizing this
faet, the writers present in latcr pages a brief discussion of the general
relations of the strata composing the Coastal Plain in the Middle At-
lantic Slope. The fuller diseussions will be found in the later volumes
dealing with these formations.

When we come to consider that assemblage of deposits (Eocene and
Neocene) early separated as the Tertiary, we find that it is divisible into
several distinct formations. Iven at a relatively early date an older and
a younger Tertiary were already established, the former being corre-
lated with the Eocene of England and the European continent. At-
tempts were made then and later to find its exaet equivalent in one or
another of the already established local formations of the English or
continental series, but with very unsatisfactory results.

After the American Eoeene strata had received somewhat detailed
examination in the various scetions of the eountry and loeal divisions
had been established, attempts were made from time to time to deter-
mine their equivalency. By common consent the diversified and exten-
sive deposits of the Gulf area eame to be regarded as the type for the
eastern border region, and the various Foeene deposits of the Atlantic
Coast States were assigned to positions in this series. Some authors,
recognizing the presence of a few identical species, have referred the
strata now under consideration to a single minor division in the sealc,
while others have regarded the Maryland-Virginia deposits as repre-
senting a larger portion of the Gulf series. After a carcful consideration
of both the paleontological and the geological data, the writers deem
the latter conelusion the only tenable one.

Attention has been devoted in the past too exelusively to supposed
faunal similarities, upon the most insuffieient knowledge of the forms,
and too little to the character of the sedimentation. Important as the
former are when the fauna has been fully investigated, and the writers
would be far from disparaging that importance, yet the widely different
physieal conditions surrounding the aecumulation of the deposits in the

two areas must at the same time be regarded. Change in a fauna is
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not to be measured by the time standard alone, but also by the condi-
tions of life, whether constant or variable, to whieh the forms may be
subjeeted. Persistent conditions must of neecessity have less effect than
those which are changing. A satisfaetory correlation of the strata in
districts so widely separated as the Middle Atlantie Coastal Plain and
the Gulf Region can be attained only by a proper appreeciation of the
bearing of these factors on faunal development.

In the Middle Atlantie Slope the relatively homogeneous nature of
the Eoeene deposits is a charaeteristic feature, indieating that through-
out the period of deposition the eonditions were undisturbed by import-
ant physieal changes. The fact that the deposits are made up largely
of secondary materials shows in a general way that their aceumulation
took place near a coast reached by few large sediment-bcaring rivers, and
that at the same time the place of deposition was sufficiently removed
from the eoast line to be unaffected by shore eonditions. In the Gulf
Region, on the other hand, deposition was more rapid, since a great
quantity of detrital material was brought to the sea by the large streams
draining the interior of the continent. The bearing of these different
physieal eonditions upon the interpretation of the two areas and the
correlation of their deposits will be fully eonsidered in the body of the
report.

The materials of the Eoeene of the Middle Atlantie Slope, which are
so largely glauconitie, are of no little interest in themselves outside of
their bearing upon the questions of eorrelation, sinee few areas afford
such extensive deposits of greensand. On that account alone they de-
serve special eonsideration, and a ehapter will be devoted to this phase
of the subject.

The deseription of new speeies of fossils is of little seientifie impor-
tanee to the geologist unless the objeet is something other than the
mere multiplieation of new forms, which has too often been the ease in
sueh investigations. When, however, the work has in view the fullest
possible representation of a fauna or the elearing up of doubtful points
in the synonymy of already deseribed speeies, as well as a more eomplete
knowledge of their geologieal and geographieal ranges, it beeomes of
the very greatest value, sinee one whole elass of important eriteria for
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the interpretation of the strata is thus made accessible. The present
report ineludes the results of sueh an exhaustive study of the fauna of
the Eoeene of Maryland, together with a eritical review of the speeies
deseribed by previous authors, as well as the deseription of a large num-
ber of new forms. It is believed that a much more accurate idea of the
faunal characteristics, as well as of the physieal eonditions prevailing
during the Eocene period on the Middle Atlantic Coast, will result from
the methods pursued in this investigation. Certainly the data for the
comparison of the fauna with those of other areas will be greatly aug-
mented.

Historicar Review.

On account of its extensive waterways and the ready aceess thereby
gained, the Atlantic Coastal Plain was early visited for purposes of geo-
logical investigation. At first the observations were of the most general
charaeter, no attempt being made to differentiate the deposits or even
to correlate the strata as a whole with those of other distriets.

Among the earliest investigators of the region was Professor Peter
Kalm, who was sent out in 1749 under the auspiees of the Swedish Royal
Academy of Sciences to make a study of the various branches of natural
history in America, and who spent considerable time in a study of the
northern Coastal Plain.

He was followed in 1777 by Dr. Johann David Schopf, of Germany,
who visited America in order to study the geological features of the
castern portion of the continent. The importance of his observations,
which mark eonsiderable advance over those of Kalm, has not been very
generally recognized by later writers, but he showed a remarkably keen
insight into the geology of eastern North Ameriea, which was lacking
on the part of some of his suceessors.

The first attempt to correlate the deposits of the eastern United States
with the geological column then established in Europe was made by
William Maclure, in 1809, in his Observations upon the Geology of the

1Both in this and in the subsequent chapter, comprising the Bibliography, refer-
ences are made to articles and books dealing also with the Eocene of Delaware and
Virginia since the deposits are embraced in the same geologic province with those of
Maryland.
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United States. In this publication the coastal deposits of the Middle
Atlantic Slope are collectively referred to the « Alluvial formation,” the
fourth of the main divisions of gcological strata originally proposed by

Werner.  The work was subscquently revised and enlarged, appearing in
book form in 1817,

In 1820 H. II. Hayden, of Baltimore, published a volume of Geological
Essays, in which he attempted to explain the great accumulation of
“alluvial deposits ” in the Atlantic Coastal Plain. In this volume the
stratigraphy of the region is deseribed in much greater detail than by
liis predecessors, and reference is made to the wide distribution of fossil
shells and vertebrate remains, many localities being cited.

A volume of the same eharacter, so far as it relates to the geology, was
published in 1822 by Parker Cleaveland, entitled an Ilementary Trea-
tise on Mincralogy and Geology, in which, on page 785, under remarks
on the “Geology of the United States explanatory of the subjoined
geological map,” the limits and the lithological charaeter of the “allu-
vial deposits ” are described in gencral terms.

By far the most important contribution to the stratigraphy of the
Atlantic Coastal Plain that had up to that time appeared was made by
Professor John Fincly, in a ““ Geological essay on the Tertiary formations
in America,” in the American Journal of Seicnce and Arts for 1824,
This was the first attempt at a division of the deposits of the Coastal
Plain and their correlation upon scientific grounds; and although thus
early in the history of the subject detailed comparisons (which are
always unsatisfactory) were made, yet the knowledge of the formations
was materially advanced. The author says:

In America an immensc tract of country, extending from Long 1sland to the Sea
of Mexieo, and from 30 to 200 miles in widtb, is called an alluvial formation. From
an examination of fossils brought from that quarter of the United States, from a
personal inspection of some of its strata, and the perusal of most of the publications
which bear a reference to it, [ wish to suggest that what is termed the allnvial for-
mation in the geological maps of Messrs. Maclure and Cleaveland isidentieal and con-
temporaneous with the newer Secondary and Tertiary formations of France, England,
Spain, Germany, Italy, Hungary, Poland, Iceland, Egypt and Hindostan.

The deposits of various portions of the Middle Atlantic Slope are
considered in greater or less detail; and corrclations with the strata of
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other portions of the Coastal Plain and with Europe are attempted
The author states in short that—

Many more instanees might be advaneed to establish the identity of what has been
ealled the alluvial district in Ameriea with the Tertiary formation of England and the
continent of Europe. The fossil shells from the various beds would not, perhaps, be

exaetly like those of Europe, but a suffieient number would be found so to establish
their relation and order of suecession.

During the year 1825 Jer. Van Renssclacr delivered in the New York
Athenaeum a course of geological lectures that were subsequently pub-
lished in book form. The author adopted the classification proposed
by Fineh, confining his descriptions, however, more particularly to the
formations of the northern Coastal Plain.

The American Journal of Science for 1826 contains a communication
by James Pierce “ On the shell-marl region of the eastern parts of Vir-
ginia and Maryland,” in which reference is made to the scetions on the
James and Potomac rivers and to the “shell rock” at Upper Marlboro.

A few years later (1828) Professor Lardner Vanuxem, through his
friend, Dr. S. G. Morton, presented the criteria for a more complete and
definite recognition of the several members of the coastal series, and
described both the Cretaceous and Tertiary formations. In this article
an attempt is made to define more accurately the limits of the Tertiary.
The author states that much that had been designated by that name
properly belongs to other formations.

Up to the year 1830 all investigations of the stratigraphy of the Ter-
tiary had been carried on in the main independently of a study of the
fossils. Generic identity had been cited as ground for correlation, and
although this aided largely in determining the limits of the Tertiary
itself, further subdivisions were impracticable.

The publication of Conrad’s article “ On the geology and organic re-
mains of a part of the peninsula of Maryland,” with an appendix con-
taining deseriptions of new species of fossil shells, inaugurated a new
era in the investigation of the Coastal Plain strata. It is truc that Say
had already described several Tertiary species, including the common
Ostrea compressirosira of the Eocene of the Middle Atlantic Slope, but,
as stated in Conrad’s paper, he did not “draw any geological inferences
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from the organie remains examined.” Conrad from the first applied
the paleontological evidenee he had aequired to an interpretation of the
stratigraphy; and, although many of his conclusions were erroncous, the
knowledge of the geology of the Coastal Plain was very materially ad-
vanced by his work. In this first paper such well-known early Ter-
tiary forms as Twrritells mortoni, Cucullaea giganiea, and Crassatella
alaeformis are figured and deseribed, while the presence of Venericardia
planicosta Lamarek is also noted. By the use of the data afforded by
these investigations the strata at Fort Washington, were eorrelated with
the London Clay of England.

In 1832 Conrad began the publication (in parts) of am important
work entitled ““Fossil shells of the Tertiary formations of North
Ameriea.” This and its companion volume upon the “Middle Ter-
tiary,” commeneed some years later, must be regarded as the hasis of all
later work upon American Tertiary paleontology. In the carlier publi-
cation Conrad regarded thie deposits in the vieinity of Fort Washington,
as “Middle Tertiary,” and correlated them with the London Clay and
Calcaire grossier of Iurope, and the Claiborne beds of Alabama.

Before the completion of Conrad’s first work above mentioned ILea
publishied his “ Contributions to geology,” in which a large number of
Kocene fossils are deseribed and the stratigraphy of the Tertiary of the
Atlantie Coastal Plain is diseussed. In this work the term Ioecne is

first applied to the American Lower Tertiary deposits, although the
general position of the deposits had already been recognized by Conrad.
The latter, however, in 1834, in his “ Observations on the Tertiary and
more recent formations of a portion of the Southern States,” employs
the term Iloeene for the I'ort Washington deposits, although he there
regards them as younger than the Claiborne beds, and even suggests
their Mioeene age.

During the same year Professor William B. Rogers made his first con-
tribution to the Koecene geology of Virginia, and although this article
contained little of real importance, it is of interest as bheing the first of
a series of important publications upon the geology of Virginia.

Dr. S. G. Morton, whose investigations were chiefly confined to the
Cretaceous, gives in his “ Synopsis, ete.,” published at this time, a
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“ Cataloguc of the fossil shells of the Tertiary formations of the United
States,” in which many of the Middle Atlantic Slope forms arc included.

During the ycar 1835 scveral important contributions were made to
the geology of the Atlantic Tertiary region. Conrad published his in-
vestigations upon the Maryland-Virginia Tertiary arca, including the
deseription of two new species of Eocene fossils. Rogers presented
“Further observations on the greensand and ealeareous marl of Vir-
ginia,” in which the lithological similarity of the beds to the greensand
deposits of New Jersey is dwelt upon, althongh he believes that the
character of the organie remains shows the strata to be Eocene.  Jointly
with his brother, II. D. Rogers, he presented to the Philadelphia Acad-
emy of Natural Scicnces the first portion of “ Contributions to the geol-
ogy of the Tertiary formations of Virginia,” in which several new
species of Eocenc fossils are deseribed.

While the investigations hitherto mentioned were being carried on
privately, the three states constituting that portion of the Middle At-
lantic Slope now under consideration, viz., Delawarc, Maryland, and
Virginia, became aroused to the importance of official geologieal surveys
of their arcas.

The first to organize such a survey was Maryland, in 1833, J. T.
Dueatel being appointed State Geologist. Reports were published until
1841, but the information they contain is economie rather than strati-
graphic.

The Geological Survey of Virginia began operations in 18335, under
William B. Rogers as State Geologist, who was thus able to continue
mueh more systematically than hitherto his observations upon the Ter-
tiary belt. 'The first report, for 1835, which contains a general state-
ment regarding the “ Eocene marl distriet,” and most of the subsequent
annual reports, which werc continued until 1841, inelude more or less
dctailed descriptions of the Eocene deposits. Collectively they form
the chicf source of information regarding the Eocene stratigraphy of
Virginia. .

The Geological Survey of Delaware was short lived. Its investiga-
tions, under the direction of I. C. Booth, State Geologist, extended only

over the seasons 1837 and 1838, for which years annual reports were
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pllblislléd, and, in addition, a more exhaustive “ Memoir ” in 1841; but
in none of thes¢ pnblications was the Eoeene reecognized as sueh.

Conrad, who aetively eontinued his investigations, made an import-
ant contribution to the Eoeene of the Middle Atlantie Slope in 1842
in his “ Observations on a portion of the Atlantie Tertiary region, with
a deseription of new species of organie remains.”

During this year the first of Lyell's publications upon the eastern
Tertiary belt appeared in the Proceedings of the Geologieal Society of
London. Ilis conelusions were derived from personal observations, and
were of special value from his wide knowledge of the Tertiary of
Europe. He sueceeded in explaining many points in Ameriean Tertiary
stratigraphy hitherto imperfeetly understood. The narrative of his
first report eontains the following statement:

Having examined the most important Cretaceous deposits in New Jersey, Mr.
Lyell proceeded in the autumn of 1341 to investlgate the Tertiary strata of Virginia,
the Carolinas, and Georgia, with a view to satisfy himsclf, first, how far the leading
divislons of Tertiary strata along the Atlantic border of the United States agree in
aspcet and organie eontents with those of Europe; and, secondly, to ascertain
whether any rocks containing fossils of a character intermediate between those of
the Cretaecous and the Focene heds really exist. The conclusions at which he
arrived from lis extensive survey are given briefly as follows: (1) The only Tertiary
formations whieh the author saw agree well in their geologieal types with the Eoeene
and Mioecne beds of England and France; (2) he found no secondary fossils in those
roeks whieh liave been ealled Upper Secondary and supposed to constitute a link
between the Cretaceous and Tertiary formations.

The Eoeene deposits upon the James River, Virginia, are deseribed
in this paper. In his subsequent papers bearing upon the Eoeene of
the Middle Atlantie Slope the stratigraphy of the Foeene is further
considered and referenees are made to other loealities which he visited.

Murehison, in his presidential address before the Geologieal Soeiety
of London in 1843, reviewed the results of Lyell’s investigations in
Ameriea and added his own interpretation of a few points.

During the years immediately subsequent to Lyell’s visit many im-
portant articles upon the Tertiary appeared from the pens of Ameriean
geologists, although the publications dealt more largely with the south-
ern than the northern deposits. Conrad, however, made additional
observations upon the Foeene strata of the Middle Atlantie Slope and
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deseribed a number of new speeies. About this time Ilenry C. Lea pub-
lished a « Catalogue of the Tertiary Testacea of the United States,” in
whieh the Middle Atlantie Slope forms are included.

Subsequent to 18350 interest in the Tertiary geology of the Middle
Atlantie Slope seems for a time to have waned, and during the next
twenty-five years very few investigations were carried on within the dis-
triet. In Maryland two surveys, partly of a geologieal but more largely
of an agrieultural nature, were inaugurated, the first, under James Hig-
gins, producing six reports between 1850 and 1858, and the seeond
under Philip T. Tyson, who presented two reports in 1860 and 1862.
In the report for 1860 the Tertiary is deseribed in some detail, although
no attempt is made to establish the limits of its several divisions.

Conrad continued, however, to carry on his investigations upon the
Atlantic Tertiary belt, adding to the number of new fossil forms and
publishing two catalogues of species.

During the last twenty-five years, and particularly in the latter part
of this period, many more eontributions have been made to the geology
of the Middle Atlantie Slope. Among those who have given the subjeet
attention may be mentioned MeGee, Heilprin, Darton, Uhler, Shattuek,
Bibbins, Harris and the authors of this report. To the publieations of
MeGee we are indebted more than to any other for a general statement
of Coastal Plain eonditions. Although some modifieations have been
deemed necessary after a detailed study of the formations, the writers
are impressed, from a eareful examination of large portions of the area,
with the general eorrectness of the broad principles enunciated by him.
Heilprin has devoted econsiderable attention to Atlantic Coast paleon-
tology, comparing several of the Eocene species of Maryland and Vir-
ginia with European forms, and eorrelating the strata, as a result of
these investigations, with the lower members of the English and FFrenech
series. Both Darton and Uhler have studied the local relations of the
Xoeene deposits, the former having prepared several United States Geo-
logical Survey atlas sheets of the central and southern portions of the
distriet.

Others have turned their attention from time to time to the area, and
from their knowledge of other distriets have aided to a greater or less
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degree in interpreting the geology of the Eoeene of Maryland. The
artieles contributed by all the various workers in this field are given in
the bibliography.

Bisriograrmy.

Arpricy, T. II. Notes on Eocene Mollusea.

Bull. Amer. Pal., vol. ii, No. 8.
Crassetalla declivis Heilprin and Ringicula dalli Clark arc figured.

Bacg, R. M. Jr. Contributions to the Eoeene fauna of the Middle
Atlantic Slope. Protozoa.

Johns Hopkins Univ. Cire., vol. xv, 1895, p. 6.

Spiroplecta clarki is described from Woodstock, Virginia.

——— The Eoccne Deposits of the Middle Atlantie Slope in Dela-
ware, Maryland and Virginia. Protozoa.

Bull. 141, U. S, Geol. Survey, 1896, pp. 91, 92.

A list of Eocene Foraminifera is given.

——— The Tertiary and Pleistocene Foraminifera of the Middle At-
lantie Slope.

Bull. Amer. Pal., vol. ii, No. 10, 1898, pp. 2953-348 (1-34), pls. xxi-xxiii (i-iii).

Several Eocene specles are fignred and deseribed.

The oecurrence of Cretaceous fossils in the Eocene of Mary-

land.

Amer. Geol., vol. xxii, 1898, pp. 370-375.
The authior mentions the occurrenee of Terebralula harlani and Gryphaea vesicularis
in the Maryland Eocene.

Barey, J. W. Notice of some New Localities of Infusoria, Fossil
and Reecent.

Amer. Jour. Sci., vol. xIviii, 1845, pp. 321-343, pl. iv.

Mentions occurrence of casts ‘‘ in some of the Eocenc marls from Fort Washington.”

——— On the Origin of Greensand, and its formation in the oeceans
of the present epoch.

Amer, Jour. Sci., 2nd ser., vol. xxii, 1856, pp. 280-284.
Proc. Bost. Soc. Nat. Hist., vol. v, pp. 364-368.
Anthor again refers to “ easts ’ found in Fort Washington Eocene.

BassLEr, Ray S. and Nickres, Joux M. A Synopsis of Ameriean
Fossil Bryozoa.

Bull. 173, U. S. Geol. Survey, 1900, p. 72.

Tpper Marlboro s inciuded in the list of Eoeene localitics.
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Booru, J. €. Memoir of the Geological Survey of the State of Dela-
ware, including the application of the geological observations to agri-
culture.

Dover, 1841, 8vo, xi and 188 pp.

The author glves a deseription of tiie Upper Secondary and Tertiary formatlous, but
does not distinguish the Eocene.

Crark, WirLianm Burnock. On three geologieal excursions made
during the months of October and November, 1887, into the southern

eounties of Maryland.

Johns Hopkins Univ. Cire., vol. vii, 1888, pp. 65-67.

Reference is made in this article to thie Eocene of Upper Mariboro and Port
Tobaceo.

Third annual geological expedition into southern Maryland
and Virginia.

Ibid., vol. ix, 1890, pp. 69-71.

The author describes thie Koeene seetlon of the Potomac river vailey in Maryland

and Virginia.
Report of the scientifie expedition into southern Maryland.
Ibid., vol. x, 1891, pp. 105-109.
Much of the same areas are described in this report as in the preceding paper.
Correlation Papers—Eocene.

Bull. 83, U, 8. Geol. Survey, 1891, pp. 43-48, 80, 81, 85-87.

The author gives a digest of the iiteraturc of the Xoecuc of the Middie Atiantle
Siope, as weil as a description of the deposits. Correlation is made with the lower and
middie divisions of the Guif series.

— Outline of the geology and physical features of Maryland.
The Eocene.

In Maryland, its Resources, Industries and Institutions, Baltimore, 13893,
Pp. 53-56,

In this report the author gives a brief description of the Eocene deposits of Maryiand.

——— The elimatology and physical features of Maryland.

First Biennial Report Md. State Weather Service, 1894, pp. 38-39.
Description of the same area as in the preceding report.

— Contributions to thc Eoeene fauna of the Middle Atlantic

Slope.

Johns Hopkins Univ. Cire., vol. xv, 1395, pp. 8-6.

This article eontains a list and diseussion of the FEoeene species of Declaware, Mary-
land and Virginia, with the description of 32 new forms. The part upon Corals 1s pre-
pared by Vaughan, that upon Foraminifera by Bagg..

——— The Potomac River Seetion of the Middle Atlantie Coast
Eocene.

Am. Jour. Sci., 4th ser., vol. i, 1896, pp. 365-374.
A detalled section of the Potomac river section is given.

\
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The Locene Deposits of the Middle Atlantic Slope in Dela-
ware, Maryland and Virginia.

Bull. 141, U. S, Geol. Survey, 1896, 167 pp. 40 plates.

A general dlscussion of the geologieal features, distrlbution, eharacter and correlatlon
of the deposits, with a deserlption of the contained fosslls. A number of new specles
are added.

Outline of present knowledge of the Physieal Features of
Maryland, embracing an account of the Physiography, Geology. and

Mineral Resources.

Md. Geol. Survey, vol. i, 1897, pp. 195, 196, 217.
The Eocene deposits of the state arc deserlbed.

— Collection of Eocene Fossils.

Johns Hopkins Univ. Cire., vol. xviii, 1898, No. 137, p. 18.

The antlior substitutes the name Pecten dalli for Pecten rogerst whleh was already
pre-cnipted,

CLEAVELAND, PARKER.—An clementary treatise on mineralogy and
geology. Remarks on the geology of the United States explanatory of
the subjoined geological map, Boston, 1822, 785 PDp-

The anthor defines the Ilmits of the * alluvlal deposlts ” and in general terms
describes their llthofogleal character.

Coxrap, T. A.  On the geology and organic remains of a part of the

peninsula of Maryland.

Jour. Acad. Nat. Sei., Phila., vol. vi, 1830, pp. 205-217.

Reference is made to the deposits of Fort Washlngton and Piseataway, and correla-
tlon proposed with London Clay of England. The paper also comtains original deserlp-
tions of Monodonia glandula, Turritella mortond, Cucullaea gigantea, and Craxsatella
alacformis from tiiis reglon.

Fossil shells of the Tertiary formations of North Ameriea,
1832-1835, 56 pp. (including republication No. 3), 20 pls.

The autlior regards the deposits In the vielnity of Fort Washlngton as * Mlddie
Tertiary,” and correiates them: with the London Clay, Caleaire grossier and Clalborne
beds. e also describes Cardita planicosta and Turritella mortoni from Piscataway.

——— Observations on the Tertiary and more reeent formations of

a portion of the Southern States.
Jour. Acad. Nat. Sci., Phila., vol. vii, 1834, pp. 116-129.
Mentlon 1s made of the deposlts of Fort Washington, which are consldered younger
than the strata at Clalborne, Ala., perhaps Mlocene In age.
——— Observations on the Tertiary Strata of the Atlantic Coast.
t

Amer. Jour. Sei., vol. xxviii, 1835, pp. 104-111.
Anthor states that tliere are no Eoccne speeies comion to the I'llocene.

Observations on a portion of the Atlantie Tertiary region.

Trans. Pennsylvania Geol. Soec., vol. i, 1835, Pp. 335-341, pl. xiii.

The deposlts at Upper Marlboro and Plseataway, and City Polnt, Va., are considered,
and Panopaea elonyata and Turritella humerosa from Piscataway descrlbed.
3
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—— Notes on American Geology. Observations on characteristic

Fossils, and npon a fall of Temperature in different geological epochs.

Amer. Jour. Sei., vol. xxxv, 1839, pp. 237-251.
Refers to the Xocene deposlts of Upper Marlboro and Piscataway as illustratlons of
deposition by gentle currents.

——— On the Silurian system, with a table of the strata and char-

acteristic fossils. Observations on the Plastic Clay.

Amer. Jour. Sci., vol. xxxviii, 1840, pp. 91-92.
Tbe anthors discusses the relations of tbe Piastic Clay to tbe fossiliferous deposits
at Piscataway, which it s regarded in some instances to overlie.

Observations on a portion of the Atlantic Tertiary region,

with a description of new species of organic remains.

Proe. Nat. Inst. Prom. Sci., 2nd bull., 1842, pp. 171-194.

Tbe deposits of Upper Marlboro, Piscataway and Fort Washington are referred to
the Focene or Lower Tertiary, and at the same time corrclated witb the London Clay,
Caleaire grossier, Claiborne beds, ete. The author also describes Ostrea gellacformis
from City Point, Va., and Pholadomya marylandica and Pholas petrosa from Piscataway.

— —_ QObservations on the Eocene formations of the United States,

with descriptions of species of shells, etc., occurring in it.

Amer, Jour. Sci., 2nd series, vol. i, 1846, pp. 209-220, 395-405, pls. i-iv.
The article contains descriptions of Pholas petrosa, Pholadomya marylandica, Pan-
opaea elongata, and Crassatella alaeformis from Piscataway, and Crassatella palmula

from Upper Marlboro.
— —__ Observations on the Eocenc formation and descriptions of
one hundred and five new fossils of that period from the vicinity of

Vicksburg, Mississippi. With appendix.

Proe. Acad. Nat. Sci. Phila., vol, iii, 1847, pp. 280-299.

The author regards tbe Fort Washington, I'iscataway and Upper Marlboro deposits
as lower Eocenc.

Observations on the Eocene formation and descriptions of 105

new fossils of that period from the vicinity of Vicksburg, Miss. Appen-
dix: Descriptions of new Eocene fossils in the cabinet of Lardner

Vanuxem.
Jour. Acad. Nat. Sci., Phila., 2nd series, vol, i, 1848, pp. 128-134, pl. xiv.
The autbor considers the Maryland and Virginia deposits as * Lower or older
Bocene ”’ and correlates them with the * fossiliferons sand of Claiborne and St. Steph-
eus, Ala.,” ete., chiefly from the presenee of O. sellaeformis. He also describes
Cytherea subimpressa, C. lenis, C. liciata. C. eversa, and Nucula improcera from Hanover
County, Va.; Cytherca pyga from Stafford County, Va., and Nucula parilis from Upper

Marlboro.
—— Notes on Shells.

Proc. Acad. Nat. Sei. Phila., vol. vi, 1853, p. 320.
Cytherca lenticularis Rogers is referred to tbe genus Artemis of Poli.




MARYLAND GEOLOGICAL SURVEY 35

— Rectification of the generic names of Tertiary Fossil Shells.

Proc. Acad. Nat. Sci. Thila., vol. vii, 1854, pp. 29-31.
The generic names of several Eocene fossils from Maryland and Virginia are changed.

Notes on shells, with descriptions of new fossil genera and
species.
Proc. Acad. Nat. Sci. I'hila., vol. xvi, 1864, pp. 211-214, with figures.
Descriptlons are glven In this article of Protocardia virginiana from I'amunkey
River, Va., and Dosiniopsis meekii from °* ¢ niiles cast of Washington, D. C.”

——— Catalogue of the Eoeene and Oligocene Testaeca of the United

States.

Amer. Jour. Conch., vol. i, 1865, pp. 1-35.
Among other forms the catalogue contalns a list of the Eocene specles of the Mlddie
Atlantic Slope.

——— Deseriptions of new Eocene shells and references, with fig-

ures, to published species.
Ibid., pp. 210-212, pls. xx, xxi.
The author describes Lunatic marylandica, but gives no locality.

Check list, of the invertebrate fossils of North America

(Focene and Oligocene).

Smithsonian Mise. Coll., vol. vii, 1866, art, 6, pp. 1-41.
The Eocene species from the Mlddle Atlantle Slope are included in thls ilst.

— Descriptions and illustrations of gencra of shells.

Proc. Acad. Nat. Sci. Phila., 1872, pp. 50-55.

The author describes Latiarca idonea, but gives no locaiity.

Darx, W. H. Contributions to the Tertiary Fauna of IFlorida, ete.

Trans. Wagner Free 1nst. Sci., vol. iii, pts. i-v, 1890-1900, pPp. 1-947.
The Dbiologicai and geologlcal relatlons of many of the Maryland and Virglnla Focene
molluscan species are dlscussed.

——— A Table of the North American Tertiary Horizons correlated
with one another and with those of Western Europe, with annotations.
18th Ann. Rept. U. 8. Geol. Survey, 1598, pt. ii, pp. 325-348,

The Maryland Eocene is briefly discussed.

Daxa, James D. Manual of Geology (fourth edition), 1895, p. 888.

Brief reference is made to the geology of the Mlddle Atlantle Slope.

DarTox, N. H. Mesozoic and Cenozoie formations of eastern Vir-

ginia and Maryland.

Bull. Geol. Soe. Amer., vol. ii, 1891, pl. x, pp. 431-450.
The author gives a descriptlon of the Eocene deposits of Maryland and Virginla, and
designates them the * Pamunkey formation.”
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— Outline of Cenozoic history of a portion of the Middle At-

lantic Slope.

Jour. of Geol., vol. ii, 1894, pp. 568-587.
The physieal hilstory during the Eocene period is briefly referred to, and the relation-
ship of the deposlts to earlier and later formatlons is stated.

Artesian well prospects in eastern Virginia, Maryland, and

Declaware.

Trans. Amer. Inst. Min. Eng., vol. xxiv, 1894, pp. 372-379.
The lithological character of the strata is discussed and several deep Doriugs are
described.

——— Fredericksburg Yolio, Virginia and Maryland.
U. S. Geol. Survey, Geol. Atlas, folio 13, Washington, 1894,
The author deseribes the Focene deposits of the area.
———— Artesian Well Prospects in the Atlantic Coastal Plain Region.
Bull. 138, U. S. Geol. Survey, 1896, 228 pp., 19 plates.
Numecrous Eoecne seetions are given.

Nomini Folio, Maryland and Virginia.
U. S. Geol. Survey, Geol. Atlas, folio 23, Washington, 1896.
The anthor describes the Eocene deposits of the area.
Ducatir, J. T. Annual reports of the geologist of Maryland from
1833 to 1841.

Annapolis, 8vo.

Only brief refercnees to Eocene deposits, and those chiefiy of an cconomic nature,
are found scattered through the reports.

FEATHERSTONHAUGH, G. W. Geological Report of an examination
made in 1834 of the Elevated Country between the Missouri and Red

Rivers.

Washington, 1835, 8vo, 97 pp.
The author refers to the Eocene deposits of Maryland, especiaily the fossiliferous
beds at Fort Washington and correlates them with “ Lyell’s Eocene.’’

TincH, Jomn. Geological essay on the Tertiary formations in

America.

Amer. Jour. Sci., vol. vii, 1824, pp. 31-43.

This artlele contalns the first attempt at a differentiation of the * alluviai formation
of the Coastal Plaln. The Tertlary ls recognized.

Fixcw, J. Travels in the United States of Amecrica and Canada.

London, 1833, Svo, 355 pp.

The anthor refers to the geology at Fort Washlngton.

FoxTaiNe, W. M. Notes on the Mesozoic strata of Virginia.

Amer. Jour. Sci., 3rd series, vol. xvii, 1879, pp. 25-39, 151-157, 229-239.
The relations of the Eocene to Mcsozoie strata are indlcated.
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— The artesian well at Fort Monroe, Va.
The Virginias, vol. iii, 1882, pp. 18-19.
The Tertlary is regarded as having a thickness of 800 feet.

Harris, GILBERT D. Republication of Conrad’s Fossil Shells of the

Tertiary Formations of North America.

Washington, 1893, Svo, pp. 1-121, pls. i-xXx.
The repubiication of Conrad’s importaut monograph on Tertiary Moiiusca, for many
years out of print, has rendered it now available to aii paieontologists,

— On the geologieal position of the Eocene deposits of Mary-
land and Virginia.

Anter. Jour. Sci., 3rd series, vol. x1vii, 1894, pp. 301-304.

The Eocene deposlts of the Middie Atlantic Slope are correlated by tiie author with
the Beii's Landing substage of the Lignitic of the Guif,

——— The Lignitie Stage.

Jull. Amer. Pal., vol. ii, No. 9, 1897, pp. 193-294 (1-102), pls. vii-xx (i-xiv),
and vol. iii, No. 11, 1899, pp. 1-22, pls. i-xii.

Many species fonnd in the Maryiand Eocene are described and figured.

Havpeyx, H. I. Geological essay, or an inquiry into some of the
geological phenomena to be found in various parts of Amerieca and clse-
where.

Baltimore, 1820, 8vo, viii, 412 pp.

The generai features of the * aiiuvial formation *’ of the Coastai Plain are described

in this voiume.

HrrwprIN, A. A eomparison of the Eocene Mollusca of the south-
eastern United States and western Europe in relation to the determina-
tion of identical forms.

Proc. Acad. Nat. Sci. Phila., vol. xxxi, 1879, pp. 217-225.

Several forms known to ocenr in Maryland and Virginia are compared in thls article
with Enropean species,

——— On the' stratigraphical evidence afforded by the Tertiary fos-
sils of the peninsula of Maryland.

Tbid., vol. xxxii, 1880, pp. 20-33.
The author calis attention to the few Eocene fossils In the Maryland strata, and the
marked difference between the Eocene and Miocene fannas.

——— Note on the approximate position of the Eocene deposits of
Maryland.

Ibid., vol. xxxiii, 1881, pp. 444-447.

The Maryiand Eocene is regarded as ‘ nearly equai to that of the Thanet sands of
Engiand and the Bracheux sand of the Paris Basin, or of tiie Engiish Bognor rock
(London Ciay).” It is aiso correlated with deposits near the base of the * Buiirstone "’
or posslbiy even tite ** Eoilgnitic ’’ of the Gulf.
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North American Tertiary Ostreidae.

4th Ann. Rept. U. 8. Geol. Surv., 1882-83, Washington, 1854, pp. 309-316.
(Appendix I to C. A. White’s Fossil Ostreidae of North America).
Gives Ostrea compressirostra Say (309), O. eversa (310).

Contributions to the Tertiary geology and paleontology of the

United States.

Philadelphia, 1884, 4to, 117 pp. and map.
In this voiume the author gives a full discussion of the Eoeene deposlts of Delawure,
Maryland and Virglnia.

— The Tertiary Geology of the Eastern and Southern United

States.

Jour. Acad. Nat. Sci., Phila., 2nd ser., vol. ix, 1884, pp. 115-154, map.

A monographic study of the formatlons and a correiatlon of the different areas
among themselves and with those of Burcpe. Descriptlon of Hoeene and Mloeene forma-
tions of Maryiand.

On some new speeies of Foeene Mollusea from the southern

United States.

U. 8. Nat. Mus. Proe., vol. iii, 1886, pp. 149-152 and plate.

Thls artlcle eontalns a deseription of Crassatella declivis.

—— Explorations on the West Coast of Florida.

Trans. Wagner Free Inst. Sci., vol. i, 1887,

The relation of the Maryland Eoeene to that of New Jersey, Alabama, Mississippl
and of Europc 1s brlefly Indlcated (p. 127).

HrinricH, O. J. The Mesozoie formation in Virginia.

Trans. Am, Inst. Min. IXngs., vol. vi, 1878, pp. 227-274.

The rclations of the Foeene to Mesozole strata are Indleated.

Hiceins, James. Reports of the State agrieultural chemist of Mary-
land for 1850, 1852, 1853, 1854, 1856, and 1858.

These reports contain brief references to the Eocene deposits, chiefly of an econ-
omic character.

Horcuxkiss, JED. Virginia: a geographieal and political summary,
embracing a description of the State, its geology, soils, minerals, climate,

ete.

Richmond, 1876, 8vo, pp. iv, 319, and 4 maps.
The book contains a description of the Eocene deposits of Virglnia, basced iargely on
the earller observations of Rogers.

KawM, PETER. En Resa til Norra America. Stoekholm, 1753-1761,
8°, 8 vols., with English, German, and Irench translations.

Thls work eontains the earlicst recorded observations on the geology of the Coastal
Plaln.
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Lea, HeExry C. Catalogue of the Tertiary Testacea of the United
States.

Proc. Acad. Nat. Sci. Phila., vol. iv, 1848, pp. 95-107.

The author Ineiudes In his llst the names of the Focene fosslls from the Middle
Atlantie Stope.

LEa, Isaac. Contribntions to geology.

Philadelphia, 1833, Svo, 227 pp. and 6 plates.

The Fort Washlngton deposlts are eorreiated Ly the author with those of Clalborne,
Ala., and a descriptlon 1s glven of many forms from the latter loeallty, some of whiech
have sluee been found Iln Maryland.

Lyery, Cnsrres. On the Tertiary formations and their connection

with the ehalk in Virginia and other parts of the United States.

Proc. Geol. Soc., London, vol. iii, 1842, pp. 735-742.

The artlele eontalns a deserlptlon of the Janies River Iocene deposits, and the lm-
portanee of Venericardia planicosta as a type fossll 1s dlseussed.

——— On the Miocene Tertiary strata of Maryland, Virginia, and
North and South Carolina.

Proc. Geol. Soc., London, vol. iv, 1845, pp. 547-563; Quart, Jour. Geol. Soc.,
London, vol. i, 1845, pp. 413-429.
The author refers to the Eocene In several of the seetlons that are glven.

Observations on the white limestone and other Ifoeene or

older Tertiary formations of Virginia, South Carolina, and Georgia.

Proc. Geol. Soc., London, vol, iv, 1845, pp. 563-576; Quart. Jour. Geol. Soc.,
London, vol. i, 1845, pp. 429-442.

The author glves a description of the Eocene deposlts of tiie James Rlver, as well
as of the Riehmond and P’etersburg areas. The oceurrence of Venericardia planicosta
and of a form slmllar to Ostrea bellovacina of Europe ls mentloned.

MacLurg, W. Observations on the geology of the United States, ex-
planatory of a geological map.

Trans. Amer. Philos. Soc., old series, vol. vi, 1809, pp. 411-428.
Observations on the geology of the United States of North
Amecriea, ete.

Ibid., new series, vol. i, 1817, pp. 1-92.

— Observations on the geology of the United States of America.

Philadelphia, 1817, 8vo, 130 pp.

In the publlications of Maelure the entlre Coastal Plain is referred to the ** alluvlal
formatlon.”” A trauslatlon of the first articie above mentioned appeared In the Journal
de Physique, vol. Ixlx, 1809, pp. 204213, and vol. Ixxll, 1811, pp. 137-165, and of the
second artiele in Leonard’s Zeltschirift, Band I, 1826, pp. 124-138.

Maury, M. F. Physical survey of Virginia. Richmond, i, 1868, 8°,
90 pp.; ii, 1878, 8°, 142 pp.

This publieation contains several references to the stratlgraphlecal relatlons of the
Eoecene.
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McGee, W J  Three formations of the Middle Atlantic Slope.

Amer. Jour., Sei., 3rd ser., vol. xxxv, 1888, pp. 120-143, 328-330, 367-388, 448-
466,

The author discusses the general features of Coastai Piain stratigraphy, and refers
to the contact of the Eocene and Potomac in Virginia.

——— Map of the United States exhibiting the present status of
knowledge relating to the areal distribution of geologic groups.

Fifth Ann. Rept. U. S. Geol. Survey, 1885, pp. 36-38, map as pl. ii.
This map, compiled from varions sources, shows on a smali scale the distribntion of
the Eocene deposits in the Middle Atlantic Siope.

———— The Lafayette formation.

Twelfth Ann. Rept. U. S. Geol. Survey, 1892, pp. 347-521, pls. xxxii-xli.
The Eocene deposits of tlie Middle Atlantic Slope arc deseribed and the physicai
history of the formation is pointed out.

——— Geology of Washington and Vicinity.

Guide to Washington and its Scicentific Institutions, 1891, pp. 38-64; and
Congres Géologique International. Compte Rendu, 5me Session, Washington
1891, pp. 219-251, 1893.

Article prepared with the coilaboration of G. H. Wilillams, N, H. Darton and Bailey
Willis. Contains description of the Eocene by Darton.

MiLLER, S. A, North American Mesozoie and Cenozoie geology and

paleontology.

Cincinnati, 1881, 8vo, 338 pp.

Brief general statements regarding the Eocene deposits of the Middle Atlantic Siope
are made hy the anthor.

Mortox, S. G. Geological observations on the Secondary, Tertiary,
and Alluvial formations of the Atlantic Coast of the United States of

America. Arranged from the notes of Lardner Vanuxem.

Jour. Acad. Nat. Sci., Phila., vol. vi, 1829, pp. 59-71.

The attempt is made hy the author, In a gencrai way, to deiimit more accurateiy the
several formations of the Atlantic Coastal Piain, although at that time the Eocene was
not differentlated.

— Synopsis of the organic remains of the Cretaceous group of
the United States. Appendix: Catalogue of the fossil shells of the

Tertiary formations of the United States.
Philadelphia, 8vo, 1834, 88, 8 pp.
(Abst.) Amer. Jour. Sci., vol. xvii, 1835, pp. 377-381.

The author gives in his cataloguc the Atiantic Tertiary species which had been up
to that time described.

—— Additional Observations [to Synopsis].

Philadelphia, 8vo, 1835, 4 pp.
The author adds Gryphaea vomer to the FEocene forms from Upper Marlhoro and
Piscataway.
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MurcnisoN, R. I Secondary and Tertiary rocks and superficial de-
posits of North Ameriea.

Proc. Geol. Soc., London, vol. iv, 1843, pp. 127-133.

The author reviews the results of Lyell’s investigations upon the Tertlary strata of
America, adding his own Interpretation of some points.

Nickres, Joux M., and BassLer, Ray S. A Synopsis of American
Fossil Bryozoa.

Bull. 173, U. 8. Geol. Survey, 1900, p. 72.

Upper Marlboro is ineluded in the list of Eocene localities.

PiERCE, J. Practical remarks on the shell-marl region of the eastern
parts of Virginia and Maryland, and upon the bituminous coal forma-
tion in Virginia and the contiguous region.

Amer. Jour. Sei., vol. ii, 1826, pp. 54-59.

Reference 1s made to the localities at Upper Marlboro, and Potomac Creek.

Roeers, W. B. On the discovery of greensand in the calcareous de-
posits of eastern Virginia, and on the probable cxistence of this sub-
stauce in extensive beds near the western limits of our ordinary marl.

Farmer’s Register, vol. ii, 1834. Reprinted in the Geology of the Virginias,
1884, pp. 3-9.
The author refers in a general way to the greensand deposits of eastern Virginia,

which he compares with simiiar beds in New Jersey.
— Turther observations on the greensand and ealeareous marl of
Virginia.
Farmer’s Register, May, 1835. Reprinted in Geology of the Virginias,
1884, pp. 11-20.

In this publieation the author makes the first announeement of the oceurrenee of the
Eoecene In Virginia.

Report of the geologieal reeonmoissanee of the State of Vir-
ginia, made under the appointment of the Board of Public Works, 1835.
Richmond, 1836, 4°, 52 pp. and plate.
Reprinted, Phila., 1836, 8vo, 143 pp. and plate, and in Geology of the Vir-
ginias, 1884, pp. 21-122.
This report contains a generai statement regarding the * Eocene Marl Distrlct ”’ of

eastern Virginia, with a deseription of the lithologic character of the strata in the
different river valleys.

——— Report of the progress of the geological survey of the State
of Virginia for 1836. Richmond, 1837, 4°, 14 pp.

Reprinted, Phila., 1838, 8vo, and in Geology of the Virginias, 1884, pp. 123-
145.

The Eocene deposits of tiie peninsula between the Potomac and Rappahannock rivers
are described by the author.
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———— Report of the progress of the geological survey of the State
of Virginia for 1837. Richmond, 1838, 4°, 24 pp.

Reprinted, Phila., 1838, 8vo, and in Geology of the Virginias, 1884, pp. 147-
lsi.zrief mention is made of the Eocene deposits on the James River.

——— Report of the progress of the geologieal survey of the State
of Virginia for 1839. Richmond, 1840, 8°, 161 pp.

Reprinted in Geology of the Virginias, 1884, pp. 245-410.
Iu this report the author describes in much detaii the * Tertiary Mari region south
of the James River.”

— Report of the progress of the geological survey of the State
of Virginia for 1840. Richmond, 1841, 8°, 132 pp.

Reprinted in Geology of the Virginias, 1884, pp. 411-535.

This report contains a description of the ¢ Tertlary Mari region between the Potomac
and the Rappahannock rlvers,” and also of the * Tertlary Deds in the vicinity of
Richmond.”

——— Infusorial deposit of Virginia in the Fort Monroe artesian
well.

The Virginias, vol. iii, 1882, pp. 151-152. Reprinted in Geology of the
Virginias, 1884, pp. 733-736.

The character of the Eocene strata penetrated in the weii-boring is given at various
depths.

Rocers, W. B. and II. D. Contributions to the geology of the Ter-
tiary formations of Virginia.

Trans. Amer. Philos. Soc., new series, vol. v, 1837, pp. 319-341; vol. vi, 1839,
pp. 347-370, 371377, pls. 26-30. Reprinted in Geology of the Virginias, 1884,
pp. 659-673, pls. i-v.

The authors describe Nucula cultelliformisz, N. parva, and Cytherea ovata from
Coggins Point, James River, Ostrea sinuosa from Evergreen, James River, Cucullaca
transversa and Venericardia ascia from King George County, Cucullaea onochela and

Crassatella capri-cranium from the peninsula between the Potomac and Rappahannock
rivers, and Cytherea lenticularis from ** eastern Virginia.”

—— The same [abstraet].

Proc. Amer. Philos. Soc., vol. i, 1839, pp. 838-90.

Rurrin, Epsmunp. Description of a nut found in Ifocene marl.

Amer. Jour. Sci., 2nd series, vol. ix, 1850, pp. 127-129.

The author describes a nut found in the Eocene mari of the Pamunkey River, Virginia.

SAY, TuoMas. An account of some of the fossil shells of Maryland.

Jour. Acad. Nat. Sci., Philadelphia, vol. iv, 1828, pp. 124-155, pls. 7-13.

In this articie Ostrea compressirostra is described, but no iocaiity is given.

ScuOPF, J. D.  Beytrige zur mineralogischen Kenntniss des ostlichen
Theils von Nordamerica und seiner Gebiirge. FErlanger, 8°, 1787,
194 pp.

The author gives the result of his observatlons in the eastern Unlted States, referring
to some of the more striking features of the Atiantic Coastal Piain.
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TuvoMey, M. Discovery of a chambered univalve fossil in the Eo-
cene Tertiary of James River, Virginia.
Amer. Jour. Sci., vol. xliii, 1842, p. 187.

This artlcle contalns some conclusions of the author regarding the stratlgraphy of the
Eocene, based on a scctlon exposed in a shaft sunk at Evergreen on the James River.

Tysox, Puinie T. Tirst report of Philip T. Tyson, State agricul-

tural chemist, to the House of Delegates of Maryland, January, 1860.

Annapolis, 1860, 8vo, xi, 145, and 20 pp. and one map.

The author deserlbes the Tertlary formatlons collectlvely, statiug that the work has
not progressed far enough to separate the differcnt divislons, although he refers to the
Focene greensand arl.

——-—— New topographiecal atlas of the State of Maryland, cte. 1873.

This work contalns a gencral statement regarding the geology of Maryland, Including
a deseription of the Eocene.

UnLer, P. R. Observations on the Locene Tertiary and its Creta-
ecous associates in the State of Maryland.
Trans. Maryland Acad. Sei., vol. i, 1888, pp. 10-32.
— — — Additions to observations on the Cretaceons and Eocene for-
mations of Maryland.
Trans. Maryland Acad. Sci., vol. i, 1889-1890, pp. 45-72.
Notes and illustrations to “ Observations on the Cretaceous

and Focene formations of Maryland.”

Trans. Maryland Acad. Sei,, vol. i, 1890, pp. 97-104.

The above articles eontaln an extensive descriptlon of the Eocene and a dlscusslon
of Its relations to the Cretaceous.

VAN RENSSELAER, J. Leetures on geology, New York, 8°, 1825,
350 pp.
The author accepts the concluslons of Finch regarding the so-called ¢ Alluvial forma-

tlon,” and describes brlefly the Tertiary formatlons of the Northern Atlantle Coastal
Plalin.

Vavenax, T. WavyrLaxn. Contributions to the Focene Fauna of the
Middle Atlantie Slope. Coelenterata.

Johns Hopkins Univ. Cire., 1895, vol. xv, p. 6.
The author -describes Paracyathus (?) clarkeanus and Turbinolia acuticostata from
Potomac Creck.

— The Eocene Deposits in the Middle Atlantie Slope in Dela-
ware, Maryland and Virginia. Coclenterata.
Bull. 141, U. S. Geol. Survey, 1896, pp. 89-91.
The same forms are described as In the above artlcle.
— Yoeene and Lower Oligoecene Corals of the United States.

Monograph U. S. Geol. Survey, No. xxxix, Washington, 1900.
The author describes In much detall the coral species from Maryland and Virginla.
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GENERAL STRATIGRAPHIC RELATIONS.

Our knowledge of the Tertiary geology and paleontology of the Middle
Atlantic Slope has been largely increased since the days of Conrad and
Rogers, yet few fields have afforded better opportunities in recent years
for continued investigation, since very divergent opinions have prevailed
and cven to-day find expression in the different interpretations of the
data.

Both the Eocenc and the Neocene divisions of the Tertiary in this
area have broad surfacc exposures, and are represented by character-
istic sections along the leading waterways. Both are also highly fossilif-
crous, although the Neocene shows a greater diversity of speeies than
does the Eocenc. This difference, however, is not so great as one would
infer from a perusal of the literature, since a large number of Eocene
species, many of them very common, have been until recently unrecog-
nized, or at least unrecorded.

A brief discussion of the gencral relations of the Coastal Plain de-
posits in the Middle Atlantic Slope is essential to a clear comprehen-
sion of the Eocene formations. A more detailed history of the several
groups of deposits will be found in other volumes of the Survey.

The Coastal Plain consists geologically of a series of formations that
were deposited as modcrately thin sheets, one above another, along the
eastern border of the crystalline belt, elscwhere referred to as the Pied-
mont Platcau. The coastal deposits are slightly inelined eastward, so
that successively later members of the scries are encountered in passing
from the interior of the eountry toward the ecoast.

From the beginning of deposition in the eoastal region until the pres-
ent time sedimentation has apparently been constantly in progress over
some portions of the area. Differential movements of the sea-floor, with
its accumulated sediments, took place, however, from time to time, so
that the formations present much complexity along their western mar-
gins. It is not uncommon there to find certain members of the series
lacking, as renewed dcposition carried a later formation beyond its pre-
decessors. In the absence of distinetive fossils, the diserimination of
the different horizons at such points is often attended with great un-
certainty.
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Fra. 1.—FARM- AND WOOD-LAND ALONG SOUTII RIVER.

Fig, 2 = FARM-LAND NEAR ANNAPOLIS WATER WORKS.

VIEWS OF SURFACE OF EOCENE COUNTRY.
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Deformation has also affected the region to a limited extent, the
strata being slightly warped, so that the plane of bedding does not main-
tain a uniform strike and dip. This is particularly marked along the
western border of the area. There have also been slight displacements
in various localities. MeGee* has deseribed one of these, while others
have been observed by the junior author of this report.

It secems highly probable that every geological period from the Creta-
ceous (possibly Upper Jurassic) to the Pleistocene is represented, al-
though in one or two instances the lack of characteristic fossils renders
the taxonomic position of certain formations difficult of absolnte deter-
mination.

CRETACEOUS.

The Cretaceous (in part possibly Upper Jurassie) is extensively repre-
sented in the Middle Atlantic Slope. The deposits of this period con-
sist of a series of basal formations that has been designated the Potomac
group, ecomprising the Patuxent, Arundel, Patapsco and Raritan forma-
tions, none of which was deposited under marine conditions, overlain in
succession by the Matawan, Monmouth, and Rancoecas formations, which
arc distinetly marine in origin. All but the Potomac formations gradu-
ally disappear southward, that group alone of the Cretaceous deposits
being recognized in Virginia. Unconformitics characterize the several

members of the Potomace group while the marine deposits are also un-

conformable to the older strata.

The Potomae group consists chiefly of sands and clays, the former
frequently arkosie, with gravel at certain points where the shore accu-
mulations are still preserved. The deposits of the Patuxent formation
are highly arkosic, the sands and clays showing both a vertical and a
horizontal gradation into one another. The sand layers are seldom
widely extended, being generally lenticular masses, which rapidly dimin-
ish in thickness from their centers. Dark colored clays abound in the
Arundel formation and have yielded large amounts of nodular carbonate
of iron. Highly colored and variegated clays largely make up the
Patapsco formation. Thick-bedded and widcly extended white sands

17th Ann. Rept., U. 8. Geol. Survey, pp. 616-633.
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with interstratified clays eharacterize the Raritan formation. The fos-
sils eonsist chicfly of the bones of dinosaurian reptiles and of leaf im-
pressions, the former eonfined to the Arundel formation, the latter pre-
dominating in the Patapseo and Raritan formations. The plants show
beyond a doubt the Cretaceous age of the two upper formations while
the reptiles have been regarded by high authority to be upper Jurassic.

The Matawan formation is formed largely of fine sands and clays,
clearly stratified, and in the case of the clays often laminated. The
clays and sandy clays arc generally dark, often black, in color. They
are commonly micaecous, and at time sparingly glauconitie. The very
homogeneous and persistent eharacter of the beds is in marked eontrast
to the deposits of the Potomac group which they overlie. The fossils
consist largely of marine Mollusca which indicate the upper Cretaccous
age of the deposits.

The Monmouth formation eonsists chiefly of greensand deposits,
although the glaueonitic element is not so pronounced or so persistent
south of the Chesapeake as in the more northern districts. The strata
are more arenaceous, and as a result the materials weather more readily,
showing generally in greater or less degree the characteristic reddish
color of the hydrated peroxide of iron. The common and charaeteristie
Gryphaea vesicularis, Exogyra costata, and Belemnitells americana arc
widely found, with other typical forms.

The Rancoeas formation is also largely composed of greensands, gen-
erally more glauconitic than the Monmouth formation, although at
times somewhat argillaeeous. The strata are much weathered where
exposed, and often appear as a firm red rock, the grains being cemented
by the iron oxide. The deposits have afforded Tercbratula harlant,
Gryphaea bryani, and other eharaetcristic species of the New Jerscy arca.

EOCENE.

The Eoecne is represented in the Middle Atlantie Slope by a group of
deposits stretching along the eastern margin of the Coastal Plain and
overlying the Cretaccous formations unconformably. They will be
described m much detail in the following pages.

The deposits consist largely of greensand marls, which may, how-
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cver, by weathering, lose their characteristic green color, and by the
deposition of a greater or less amount of hydrous iron oxide become
firm red or brown sandstones or incoherent red sands. At times, notably
in Southern Maryland and Virginia, the strata become highly argilla-
ceous, the glanconitic clements largely or quite disappearing. Infre-
quently coarse sands and even gravels are found, the latter chiefly toward
the base of the formation and near the ancient shore line, especially
toward the northeast in central and eastern Maryland.

Very commonly the shells of organisms are so numerous as to form
the chief constituent of certain beds. Notwithstanding these facts, the
deposits are remarkably homogencous, although recent investigations
have shown the possibility of dividing the deposits into two well-marked
formations on hoth lithologic and faunal grounds. The lower or Aquia
formation is much more highly arenaceous than the upper or Nanje-
nioy formation which, particularly in its lower part, is gencrally highly
argillaceous. The Aquia formation is also much more caleareous than
the Nanjemoy formation, indurated layers frequently appearing in the
former.

NEOCENE.

The Neocene deposits occupy the region to the southeast of and over-
lie the Foeene. The lower beds comprise the Chesapeake group, so
named {rom the superb sections found exposed on the shores of Chesa-
peake Bay, and recognized to consist of three well-defined forinations;
the upper beds comprise the Lafayctte formation. The Neocene de-
posits lic unconformably upon those of the Kocene and overlap them
along their western border, where they ultimately come to rest upon
the Cretaccous toward the northeast. They are in turn unconformably
overlain by the Pleistocene deposits.

The Chesapeake group consists of sands, clays, marls, and diatomace-
ous beds. The latter, composed almost exclusively of the tests of dia-
toms, are chicfly confined to the lower portion of the basal formation,
where they afford striking, light-colored bluffs along many of the larger
stream channels. The nearly pure diatoinaccous earth reaches a thick-
ness of 30 or 40 feet, although the remains of diatoms are found scat-

tered in greater or less amounts through'out much of the overlying strata.
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The greater portion of the Chesapeake, however, is composed of variously
colored sands and clays, with which are frequently mingled vast numbers
of molluscan shells. Sometimes the shelly materials form so large a
proportion of the deposits as to produce nearly pure calcareous strata,
which in a partially comminuted state may become cemented into hard
limestone ledges. The organic remains are very numecrous and show

the Neocene age of the deposits. Their grcat number carly attracted

the attention of geologists, in whose writings descriptions of thein are
frequently found. Several faunas have been distinguished on the hasis
of which, as well as on stratigraphic and structural grounds, a number of
well-defined formations have been recognized by the State Geological
Survey.

Covering the Chesapeake deposits in places, is a formation composed
of gravel, sand, and clay, which thus far has afforded no distinective
fossils upon which to base a determination of its geologic age. From
the fact that the deposits rest unconformably upon the underlying
Chesapeake, and are in turn unconformably overlain by the Pleistocene,
they have been thought to represent the late Neoeene or Pliocene.
The apparent similarity of these deposits to those in Mississippi, des-
cribed by Hilgard under the name of the Lafayette formation, has led
to the adoption of the same name for the strata of the Atlantic Coast.
The beds of the Lafayette are very irregularly stratified, and often
change rapidly within narrow limits. Toward the ancient shore-line the
deposits are of coarse gravel, through which is scattered a light-colored
sandy loam, the whole cemented at times by hydrous iron oxide into a
more or less compact conglomerate. The eastward extension of the
formation shows a gradual lessening of the eoarser elements and a larger
admixture of loam. Arkosic materials are also present throughout the
formation, while the coloring and manner of weathering are highly
characteristic, the cxposed surfaces presenting what is known as case-
hardening.

PLEISTOCENE.

Superficially overlying the deposits hitherto described, and with
marked variations in thickness, composition, and structure, is the Pleis-
tocene, which lies at various elevations fromn near sea-level to 200 feet
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in the different portions of the region. From its typical development
in the Distriet of (Clolumbia all the Pleistocene deposits of the Middle
Atlantie Slope reeeived the name of Columbia formation by MeGee who
deseribed three distinet phases, viz., the fluvial, the interfluvial, and the
low-level. Later Darton recognized high-level and low-level phases
which he ealled earlier and later Columbia. More reeently Shattuek,
of the State Geological Survey, has shown that greater eomplexity ex-
ists in the Maryland Pleistoeene deposits than had been before reeog-
nized, and that the later Columbia will have to be further divided, at
least loeally. The Pleistocene deposits consist of gravel, sand, clay and
loam, the materials in general beeoming finer and more fully stratified
with distanee from the old shore-line and river-channels. TIn the latter
instanee they at times eontain large numbers of marine mollusean shells.
forming a eharacteristic caleareous marl. In general, however, the or-
ganic remains eonsist largely of the branehes and leaves of terrestrial
plants, many of which are exquisitely preserved.

DISTRIBUTION OF THE STRATA.

The Eocene strata of the Middle Atlantie Slope form a belt of varying
width, extending from northeast to southwest, somewhat to the west of
the eenter of the Coastal Plain. This belt has been traced almost con-
tinuously from the southern portion of Neweastle county, Delaware, to
the valley of the Nottoway river, in southern Virginia. Although at
times buried beneath later deposits, the Eocene presents fine exposures
along all the leading stream-channels, while not infrequently broad
outerops of the formation appear at the surfaee in the intervening

country.
DELAWARE.

In Delaware the Eocene is found apparently oniy near the Maryland
line and slightly to the south of the eentral portion of Neweastle eounty,
wlere it occupies a restrieted portion of the eountry hetween Appoquini-
mink Creek on the north and Old Duek Creek on the south. Toward
Delaware Bay the formation entirely disappears, the Neocene resting

direetly upon the Cretaceous. Even in the limited area where found
4
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the Neocene deposits widely cover the Eoeene, so that in the absence of
large streanis satisfaetory exposures of the strata are not found.

MARYLAND.

In eastern Maryland the eonditions of outerop become more favorable,
although the Neoeene deposits still eover the higher portions of the
country while the Pleistocene beds often fill the valleys and eover the
lowlands adjacent to the Bay. Several fine seetions are found in the
drainage basin of the Chester river in both Kent and Queen Anne’s
eounties, the width of onteropping beds broadening from a few miles at
the boundary to more than 10 miles in some plaees, and reaching quite
to the valley of the Sassafras river. On the western side of the Chesa-
peake the Foeene is mueh more extensively developed than upon the
eastern, and eovers wide areas in Anne Arundel, Prinee George’s, and
Charles eounties.

In Anne Arundel eounty the best seetions are found along the Severn
and South rivers and their tributaries. The highland forming the
neck below the lower Magothy and Severn rivers is largely composed of
Tocene beds, the most western exposure being found at Mount Misery,
near Round Bay, Severn river, at an altitude of 100 feet, while eastward
it reaches to water-level. The higher portions of the area between the
Severn and South rivers are also largely made up of Eocene deposits, as
is also the land to the southwest of the latter stream and between it and
the valley of the Patuxent river. Throughout the southern portion of
the county the Foecene is, however, capped by the Neocene and Pleisto-
cene formations along the eentral highland.

Mueh of the western-eentral portion of Prince George’s eounty is eom-
posed of Eoeene strata, many fine seetions oceurring along the western
braneclies of the Patuxent river. Along the Potomae the strata are
found in numerous bold bluffs, while broad exposures appear in the
valleys of many of the larger tributaries, notably in Piscataway and Mat-
tawoman ereeks. Upper Marlboro, on the eastern side, and Fort Wash-
ington on the western side of the eounty are among the best known
localities for Eocene fossils in the Middle Atlantie Slope.

In Charles eounty the Eoeene is eonfined to its western half, fine see-




MARYLAND GEOLOGICAL SURVEY 51

tions being found at Clifton Beaech, along Port Tohaeeo River, and at
Popes Creek. Sinee the deposits are in general at lower levels than in
Prince George’s eounty, on aeeount of the casterly dip of the beds, the
surface outerops are largely eovered by the Neocene and Pleistoeene
formations.

VIRGINTIA.

The most eomplete section of the Eocene in the whole Middle Atlantie
Slope is afforded by the series of high bluffs on the western hank of the
Potomae river between Aquia Creek and Mathias Point, in eastern Staf-
ford and northern King George counties. The peninsula between the
Potomae and Rappahannoek rivers is to a large extent formed of the
Eocene greensands, whieh also appear in plaees along the banks of the
latter stream, outeropping beneath the Columbia formations. The
higher levels of the intervening eountry are generally capped by the
Neoeene formations.

Southward the Eocene deposits are continued in castern Spottsyl-
vania and in Caroline eounties. Fine bluffs of the eharacteristie marls
appeat on the south bank of the Rappahannock at several points above

Port Royal, but in the valley of the Mattapony they are mueh less prom-
inent, although oeceurring at frequent intervals. An extensive cover of
Neocene deposits occupies the higher portions of the eountry.

In the valley of Pamunkey river and its tributaries, particularly in
Hanover eounty, important outerops of the Eoecne are found. Many
of the fossils deseribed by Conrad and Rogers were obtained from this

area.

Farther south, in the valley of the James river, are many of the most
notable oecurrenees of thie Eocene in the whole region. At Riehmond,
City Point, Evergreen, and Tar Bay prominent exposures are found,
the two latter loealities particularly being rich in organic remains. At
Petersburg and vieinity the Xocene is exposed in the valley of the Apypo-
mattox, but the sections are in the main poor. South of Petersburg the
only exposure so far as known is at Bolling’s Bridge, on the Nottoway
river.
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GENERAL CHARACTER OF THE DEPOSITS.
COMPOSITION.,

The Eoeene deposits of the Middle Atlantic Slope are typically glau-
conitic, and are found in their unweathered state either as dark gray or
green sands or clays. The glauconite varies in amount from very nearly
pure beds of that substance to deposits in which the arenaccous and
argillaceous elements predominate, although the strata are gencrally
very homogencous through considerable thicknesses. At certain hori-
zons the shells of organisms are found commingled with the glauconitic
materials in sueh numbers as largely to make up the beds, producing
what is known as a greensand marl. These heds are at times so indu-
rated as to form true limestone ledges. 'This latter phase is seen typi-
cally developed both at Fort Washington and Aquia Creek, interstrati-
fied with the unconsolidated greensand layers.

When the glauconite is weathered the deposits lose their character-
istic gray or green color and generally become lighter gray with reddish
or reddish-brown streaks or bands, or may be entirely of the latter color.
This change to red beds particularly characterizes the Eocene deposits
of the northern portion of the area, from the Patuxent valley to the
Delaware line. Throughout much of this territory the beds are coarse
sands and becomne predominently so toward the northeast. This type of
material is well seen on Mount Misery on the north bank of the Severn
river and at various points on the Chester river, where it is often ce-
mented into a ferruginous sandstone. In the less completely weathered
portions of the formation farther south the change is indicated by the
niottled yellow and brown appearance of the more superficial beds, many
of the glauconitic grains still showing their green eolor when crushed.
Thin iron crusts at times appear in strata of this character.

It is noteworthy that in the northern portion of the area the cement-
ing medium of the indurated beds is either ferruginous or siliccous
while in the southern portion it is chiefly calearcous.

When the glauconite is largely or, more rarely, entirely absent in the
original materials, the deposits consist of black or gray sands or clays,
the latter at times micaceous, and in a few instances carbonaceous.

A microscopical examination of several sclected speecimens from dif-
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ferent portions of the area shows that the land-derived elements of the
deposits are mainly quartzose, quartz grains predominating. [Fragments
of erystalline rocks oceur, while numerouns constituent and aeecssory
minerals derived from them are found.

Chemical analyses of several typical specimens, made by Mr. Peter
Fireman, of Columbian University, give the following results:

ANALYSES OF MARLS.

NANJEMOY. AqQura.

I II. 1L

Woodstock. Aquia Creek, Winchester.
SHOY LS | N N . 60.87 21.58 49.08
AL O FEFeO5e oL, .. 22.68 .50 41.25
2 KU 5 6 60,00 db 0 0 88 o EOCIRREED 2.7 1.05 .76
(00 B0 05 5.6 6000000 TATTINNS 1.66 36.78 Nomne.
NagO vt veiineeenenaanns .23 .59 .42
ORI . Bl .37 .39
O, Wt M09, ... h ooy, 3.58 0.76 1.31
COp v e 3.17 20.79 .55
Volatile at red lheat less CO,. . 32.54 A1 6.27
L0 S None. .09 .18
98.57 08.92 100.16
Siliceous matter............. 73.48 25.36 52.30

a Considerable Fe,O, in all samples.

STRIKE AND DIP.

The strike of the lloeenc deposits in Delaware and Maryland is ap-
proximately northeast and southwest, while in Virginia the prevailing
trend is more nearly north and south. This ehange in direetion of
sirike takes plaee in the area between the Patuxent and Rappahannock
rivers, chiefly in the Potomae basin.

(Careful measurements made at each of the local seetions show the
dip of the strata to be on the average about 124 feet to the mile. The
Turritella bed (Zone 9), which has an elevation of 62 feet at its base in
the Aquia Creek seetion, has deseended to 25 feet in the Potomae Creck
section, 3 miles distant, while the indurated layer (Zone 3), which stands
at 24 feet at the western end of the Aqnia Creek seetion, has passed
below tide level 2 miles to the southeastward. Similar measurements
made at Woodstoek and inn sonte of the intervening ravines do not ehange

the average estimate of the dip found at the two points first mentioned.
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There arc some exceptions to this general average, however, and a local
dip of 22 fect per mile was observed above Popes Creek.

THICKNESS.

It is cvident, therefore, that on this basis of caleulation the thickness
of the Foccne strata in this area must cxeced 200 fect, although it will
probably fall short of 300 fect, the amount claimed by Darton.

The results obtained from a study of the various section-lines and
well-borings show that the average thickness of the deposits is some-
what more than 200 feet, although estimates based on the Potomac
river scction, as well as on well-borings in the area to the cast of Ired-
cricksburg, show that it somewhat cxceeds that amount in this portion
of the Middle Atlantic Slope.

The cxtensive covering of post-Eocenc deposits in many portions of
the region renders it iinpossible to obtain data upon which an cstimate
can be based, and the results of further well-boring will be awaited with
interest. From the facts already obtained it seems probable that there
is a slight thickening of the beds to the eastward along the line of dip.

ORIGIN OF THE MATERIALS.

As regards their origin, the chicf constituents of the Foeenc deposits
of the Middle Atlantic Slope may be grouped under three heads, viz.:
Tirst, the arenaccous and argillaccous clements, which are land-derived;
second, the calcareous elements, which are of organie origin; and third,
the glauconitic elements, which are of secondary formation.

The arenaceous and argillaccous materials were undoubtedly orig-
inally derived from the crystalline rocks of the Piedmont Plateau, with
an indefinite admixture from the Paleozoic formations of the Appala-
chian region.

The organic remains, which consist very largely of the shells of mol-
lusks, are generally so slightly worn or broken as to justify the belict
that they were little disturbed prior to their burial by the sediments in
which they arec now found entombed. "They have, however, lost cou-
siderably by solution since they were deposited, the calcareous matter
removed serving as a cement to produce the limestone layers found at
several horizons in the southern Maryland and northern Virginia area.
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The glaneonitie elements are seeondary in charaeter and were formed
in situ. Sinee they enter so largely into the formation of the Eoeene
greensands, their charaeter and origin will be eonsidered somewhat more
fully.

ORIGIN OF GREENSAND.

Great light has been thrown upon this subject by the results of the
deep-sea dredgings which have been made in reeent years by the vessels
sent out on scientific expeditions under government auspiees. The
most important of these expeditions was that of the Challenger, sent out
by the British Government in the years 1872-76. Iu the report upon
the deep-sea deposits, based upon the dredgings of that expedition,
Professors Murray and Renard, the authors, present the results of their
researches as to the charaeter and distribution of greensand, and at the
same time propose a theory to account for the chemieal ehanges whieh
have taken place to produee the mineral glauconite, its chief eonstituent.

The glaueonite oceurs both in existing seas and in geologieal deposits
as minute grains, seldom exeeceding 1 millimeter in diameter, although
these grains may at times hecome agglomerated into nodules several
eentimeters in diameter by means of a phosphatie eement. The grains
are always more or less rounded, and at times mammillated, with irregu-
lar surfaee outline. They are generally black or dark green in eolor,
but become brighter green upon being erushed. The surface of the
grain is sometimes eovered with fine punetures, while at other times it
is smooth and shining. Some of these glaueonite grains are distinet
internal easts of foraminifera and of other caleareous shells; but more
often they are only indistinet reproductions of the form of the ehambers
and show no definite connection with the organisms in whieh they orig-
inated. In the Eoeene deposits the foraminiferal easts are less distinetly
seen than in the deposits of recent seas, yet even here they are not un-
eommon.

It is estimated that glauconitie deposits eover approximatety 1,000,000

square miles of the sea floor, while they are found at nearly all geolog-

ical horizons from the Cambrian up. On the present oeean floor they
are limited to those portions adjacent to the coasts, and for the most
part along the higher parts of the continental slopes, where land-
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derived materials are deposited in perceptible yet small amounts. The
production of glauconite seldom reaches to greater depths than 900
fathoms, and most commonly takes place between 100 and 200 fathoms.
The entrance of large rivers into the sea or the prevalence of strong
currents bearing sediment tends to interfere with its formation, so that
its area of distribution is seldom continnous for great distances.
Although glauconite is not known to be formed except in the pres-
cuce of land-derived materials, its production is accomplished through
the intervention of foraminifera. Their conncetion with the formation
of glauconite was first shown by Ehrenberg® in 1855, as the result of a
study of greensand from many deposits in Europe and America. Pro-
fessor Bailey * in the suceeeding year stated that the formation of green-
sand is likewise taking place on the floor of existing seas and probably
under the same conditions that existed in past geological time,
According to Murray and Renard, the chambers become filled with
muddy sediment, and “if we admit that the organic matter inclosed in
the shell, and in the nrud itself, transforms the ron in the mud into
sulphide, which may be oxidized into hydrate, sulphur being at the
sanie time liberated, this sulphur would become oxidized into sulphurie
acid, which would decompose tlie fine clay, setting free colloid silica,
alumina being removed in solution; thus we have colloid silica and hy-
drated oxide of iron in a state most suitable for their combination.”
The potash which is necessary to complete the composition of glauco-
nite is regarded as derived from the decomposition of the fragments of

erystalline roeks or their common constituents, orthoclase and white

mica.

Two conditions, then, are requisite for the formation of glaueonite:
First, the deposition of mineral partieles of land-derived origin; and
sccond, the presenece of foraminifera.  In the absence of either. glanco-
nite will not be produced. On the other hand, it is retarded, and finally
ceazes altogether, as the amount of deposition of land-derived materials
increases adjacent to the eoasts. Only, then, within eircumseribed
limits, which are constantly subjeet to modification, is the formation of
glauconite possible.

! Abhandl. K. Akad. Wiss. zu Berlin, 1855, pp. 85-176.
2 Proc. Boston Soe. Nat. Hist., vol. v, 1856, pp. 364-368.
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Glauconite seldom, if cver, occurs pure in nature, but is mixed with
greater or less amounts of arcnaceous materials, producing what is
known as greensand, a term which is eommonly made to embrace the
argillaccous deposits as well, particularly when the glauconite grains
are visible, althongh they are more correctly green clays. When the
deposits are distinetly calearcouns, they are gencrally known as green-
sand marls. No definite percentage of any of the constituents is re-
quired, and as they are so commonly intermingled the terms just des-
cribed are used somewhat indiseriminately.

DEPTH OF SEDIMENTATION.

The depth at which sedimentation, as shown by the existing 1%ocene
strata, took place cannot be definitely determined, but the character
of both the deposits and the fauna points to seas of moderate depth,
probably from 100 to 300 fathoms in the southern portion of the area;
while the eoarser and less glaneonitic materials to the northward sug-
gest even shallower depths.  Bagg reports the foraminifera to be mainly
of shallow water types while the other classes of organisms are chiefly of
the same charaeter.

The glauconitic materials of which the formations are so largely eom-
posed show that sedimentation must have been slow, but whether this
was due to the fact that the deposition went on far from the shore-line
or to the fact that the rivers were draining a surface approaching basc-
level cannot be satisfactorily determined, although recent work on the
physical history of the Appalachian region since the Cretaceous points
to the latter explanation as probable.

STRATIGRAPHICAL AND PALEONTOLOGICAL CHARACTERISTICS,

"The Kocene deposits of Maryland and adjacent states were deseribed in
1891 by Mr. N. H. Darton’ of the U. S. Geological Survey under the
name of the Pamunkey formation. More detailed investigations by the
authors of this report indieate that sufficient lithologie and paleonto-
logic differences exist to warrant the cstablishment of two formational

units instead of one. The presence of an argillaceous bed at the base

1 Bull. Geol. Soc. Amer., vol. ii, 1801, p. 411.
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of the upper member has been shown to persist very generally through-
out the area, while the beds above and below are sufficiently distinet as
regards their lithologie and faunal characteristics to be distinguished
readily everywhere by the geologist in the field. It is therefore evident
that every interest will be subserved by the establishment of two forma-
tions, and they will be thus reeognized both in the text and on the
aeeompanying map. Ilach of these formations also represents a well-
defined paleontological stage and each is again divided into two clearly
defined members or substages, and the latter again subdivided loeally
into zones.
FORMATIONS AND FAUNAL STAGES.

The two formational units of the Eocene of Maryland arc known as
the Aquia rorMarrox and the NANJEMOY FORMATION, names derived
from localities in the Potomae valley where the deposits of each division
are typically developed. Each is charaeterized by a well-marked fauna,
representing a clearly-defined paleontological stage.

The formations are in cach instanee divided into two members which
represent an equal number of paleontologieal substages. The Aqura
FORMATION is divided into a basal Piscalaway member or substage, and an
overlying Paspotansa member or substage; and the NANJEMOY FORMA-
TION is divided into a lower Pofapaco member or substage and an upper
Woodstock member or substage.

These various divisions arc shown in the following table:

GROUP. FORMATIONS OR STAGES. MEMBERS OR SUBSTAGES.
( Naujemoy. Woodstock.
{ Potapaco.
Pamunkey. 4

| Paspotansa.
[ Aquia. Piscataway.

'In diseussing the various divisions of the Maryland Eocene deposits a distinetion is
drawn between stratigraplie and paleontologic units; thie former are designated as
formations and members, the latter as stages and substages. As their limits are the
same the same name is employed for each.

2 The senior author iu an earlier publieation (U. 8. G. 8., Bull. 141, p. 39) divided the
Pamunkey on the basis of its contained fauna into the Aquia and Woodstock stages.
Later investigation has shown that the fauna from the Woodstoek beds constitutes
simply a substage, and that this fauna together with the fauna more lately discovered
in the nnderlying beds, and called the Potapaco substage, comprises & larger division
now termed the Nanjemoy stage and formation.
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Scveral species have becn found whicl are eommon to all the substages
of the Pamunkey. They are:

Volutilithes petrosus (Conrad). Corbula oniseus Conrad.
Calyptraca aperta (Solander). Tellina virginiana Clark.
Cadulus abruptus Meyer and Aldrieh. Modiolus alabamensis Aldrich.

Still other forms are found in both the Aquia and Nanjemoy stages,
although mnot recognized in all the substages. The following specics
lhave been found in the Piscataway, Paspotansa, and Potapaco substages,
but are not known in the Woodstock, viz.:

Tornatellaea bella Conrad. Lunatia marylandica Conrad.
COylichna venusta Clark. Ostrea (Gryphaeostrea) vomer (Morton).

The following have been found in the Paspotansa and Potapaeo sub-
stages, viz.:

Calyptraphorus trinodiferus Conrad, Dentalium mississippiensis Conrad.

The following form ranges from the Paspotansa through the Potapaco

and Woodstock substages, viz.:

DPecten choctavensis Aldrich.

The following forms have been found only in the Piscataway, Pas-

potansa and Woodstoek, viz.:

Myliobatis copeanus Clark. Lucina uhleri Clark.

Odontaspis cuspidata (Agassiz). Cucullaea gigantea Conrad.
Strepsidura subscalarina Heilprin. Nodosaria bacillum Defrance.
Corbula subengonata Dall. DPolymorphina gibba d’Orbigny.
Protocardia lenis Conrad. Truncatuling ungeriana (d'Orbigny).

The Aquia Formation or Stage.

The Aquia formation, so-called from Aquia Creck, which enters the
Potomac river from the Virginia side about fifty miles below Washing-
ton, is composed chicfly of grecnsands and greensand marls, at times
highly caleareouns and less frequently argillaceous. The various litho-
logical and paleontological eharacteristics are clearly shown in the de-
{ailed sections whicli follow. The deposits reach about 100 feet in thick-
ness, gradually thickening castward. The name Aquia was originally
employed® to cmbrace the faunal stage represented by Zomes 2 to 9.

1 Johns Hopkins Univ. Cire., 1895, p. 3 Bull. 141, U. 8. Geol. Survey, 1896, p. 3%
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To these may be temporarily added Zone 1, which, so far as known, is
devoid of determinable fossils, although indeterminate molluscan casts
and plant remains have been found near the base of the zone. It is
possible that this zone should be made an independent stage, and it is
not improbable that it may represent a definitely lower Focene horizon
thau the more fossiliferous beds which overlie it, but in the absence of
distinetive fossils it is impossible to definitely characterize it. It may
be regarded at present at least as the basal zone of the Aquia.

The Aquia stage coutains an extensive fauna. Among the forms that
are found in both substages are the following:

Thecachampsa sp. LPanopea elongate Conrad.
Thecachampsa marylandica Clark., Meretriz ovata var. pyge (Conrad),
Cythere marylandica Ulrich. Lucine aguiana Clark.

Volutilithes sp. Venericardiu planicosta var. regia Conrad.
Caricella pyruloides (Conrad). Crassatellites alaeformis Conrad.
Turritella mortoni Conrad. Crassatellites aquiana Clark.
Turritelle hwmerosa Conrad. Ostrea compressirostra Say
Vermetus sp. Leda cliftonensis Clark and Martin,
Solarium sp. Trochocyathus clarkeanns Vaughan,
Seala virginiane Clark. Eupsammia elaboratn (Conrad).
Gibbula glandula (Conrad). Nodosaric commaunis (d’Orbigny).

Guastrochaena sp.

Other species are restrieted to one or the other of the substages and
are- mentioned beyond. Additional to these are the forms previously
referred to as found in both divisions of the Pamunkey group.

The Aquia formation has been divided into two members which are
clearly separated by their contained faunas over considerable portions
of Maryland and Virginia. They are known respeetively as the Pis-
cataway and Paspotansa members or substages.

THE PISCATAWAY MEMBER OR SUBSTAGE.

The Piscataway member, so-called from Piscataway Creek which
empties into the Potomae river on the Maryland bank about ten miles
below the city of Washington, is characterized by greensands and green-
sand marls, the lower beds often quite argillaceous. Two well-marked
and rather persistent layers of indurated marl characterize the npper
beds in the Potomac region. The Piscataway member generally ex-
eceds 50 feet in thickness.
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The Piscataway substage is limited to Zones 1 to 7. The fossils
restrieted to this horizon are:

Thecachampsa sericodon (?) Cope. Tudicla sp.

Thecachampsa contusor Cope, Phenacomya petrosa (Conrad).

Euclastes sp. Pholadomya marylandica Conrad.

Trionyx virginiana Clark. Lithophaga marylandica Clark and Martin.
Synechodns clarkii Eastman. Ostrea compressirostra var. alepidote Dall,
Odontaspis macrota {Agassiz). Gryphuea vesicwlaris Lamarck.

Odontaspis elegans (Agnssiz). Terebratnla harlani Morton.

Odotus obliquus (Agassiz). Textularia subungulate A’Orbigny.
Splyrna prisea Agassiz. Vaginulina legumen (Linpé).

Xiphias radiata Clark.

The various zones of this division in the Potomae region are charae-
terized as follows:

Zone 1.—The thickness of the Koeene deposits beneath the lowest beds
holding the typical Aquia fauna las been variously estimated up to 60
feet. Some exposures are scen in the ravines to the west of the blufl,
but 1o eomplete sequence of the beds has been found. At some points
the strata scareely exceed 10 feet, and at Glymont the beds are only
8 feet in thiekness. They, however, gradually inerease in thickness sea-

ward. The almost entire absenee of fossils renders the faunal relations

obscure.  The poorly preserved animal and plant renains are of prac-

tically no value, and provisionally this bed is left as an indeterminate
basal zone of the Aquia. The materials are greensands, frequently
quite argillacecous and with a basal pebble bed overlying the Cretaeeous
at some points.

Zone 2.—This zone is characteristieally developed both at the base of
the Aquia C'reck seetion and also on the opposite bank of the Potomae
river at Glymont. The beds are from 12 to 20 feet in thickness, and
entirely disappear below the water-line a little beyond the middle of the
Aquia Creek bluff, The dark greensand of which the zone is mainly
composed is packed with the shells of Crassatelliles alaeformis and
Dosiniopsis lenticularis, while Turritelle mortoni, T. humerosa, Crassa-
tellites aquiana, Meretrix ovata var. pyga, Cucullaea gigantea, and Ostrea
compressirostra also oeeur.

Zone 3.—T'he limestone ledge composing this bed is mueh less per-
sistent than in the overlying limestones, Zone 5, and at times it nearly
or quite disappears. It is from 2 to 3 feet in thickness, highly glau-
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conitie, and of dark eolor, and is filled with shells or, more eommonly,
easts of shells, among whieh the forms of Zone 2 are eonspicuous,
together with Osirea comprass:irostra and Twrrifella mortoni in larger
numbers than in the lower beds.

Zone 4—This zone is eomposed of a highly typieal greensand, eon-
taining in the main the forms mentioned above as oeeurring in zones
% and 3. Tt is from 7 to 9 feet in thickness.

Zone 5—This limestone bed is very persistent and forms a conspicu-
ous ledge about 2 feet in thiekness, along the face of the Aquia Creek
bluff until it passes below tide-water near its ecastern extremity. In
addition to the species already mentioned as eharacteristie for Zones 2
to 4, whieh still remain eommon forms, there are two highly typical
speeies, viz.: Pholadomya marylandica and Phenacomya petrosa, as well
as two or three gasteropods, Tudicla sp., Caricella sp., which from
the faet that they have only been found in the form of casts eannot be
further identified.

Zone 6.—This thin layer, generally about 1 foot in thickness, of dark
characteristie greensand, is packed with the common forms of the pre-
vious beds. It thickens somewhat to the castward along the face of
the bluff, and near Marlboro Point contains, among other forms, several
speeies of corals, ineluding Fupsammia elaborata, Turbinolia acuticos-
tata, and T'rochocyathus clarkeanus.

Zone 7—The bed of greensand overlying the preceding layer is really
a eontinuation of it, although the fossils are few in number and much
broken. Fragments of the eommmon forms of previous beds are found.
This bed is about 7 feet thick. Tt is barely possible that this stratum
of worn and broken shells represents an uneonformity between the Pis-
cataway and Paspotansa members. Of this, however, there is no positive
evidence as yet, and we can only ecall attention to the fact that there are
physieal indications of more disturbed conditions of sedimentation than
are usual in these formations at the very point where the faunal echange

oceurs.
THE PASPOTANSA MEMBER OR SUBSTAGE,

The Paspotansa member, so-ealled from Paspotansa Creek, which
enters the Potomae river from the Virginia bank, a mile below Potomae
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Creck, is composed of a thick bed of greensand, overlain by thick-bedded,

indurated layers of greensand marl.
feet in thickness.

The Paspotansa substage includes Zones 8 and 9.
fossils are restricted to this substage:

Bythocypris subaequata Ulrich.
Bythocypris parilis Ulrich.
Cytherella marlboroensis Ulrich.
Cytherella submarginata Ulrich.
Cythereis bassleri Ulrich.
Pleurotoma harrisi Clark.

Dlenrotoma potomacensis Clark aud Martin,

DPleurotoma ducateli Clark and Martin,
Dlewrotoma childreni Lea.

Dleurotomna piscatavensis Clark and Martin.

Plenrotome tysoni Clark and Martin.
Cancellaria gractloides Aldrich var,
Cancellaria sp.

Cancellaria potomacensis Clark and Martin.

Mitra marylandica Clark.

Mitra pomonkensis Clark and Martin.
Latirus marylandicus Clark and Martin.
Fusus subtenunis Heilprin,

Trophon sublevis Harris.

Melongena potomacensis Clark and Martin,

Tudicla marylandica Clark and Martin.
Metrla marylandica Clark and Martin,
Chrysodomus engonatus (Heilprin).
Psendoliva sp.

Tritonium showalteri (Conrad).
Fusoflcule juvenis (Whittield).

Morio brevidentata (Aldrich).
Calyptraphorus jacksoni Clark.

Aporrhais potomacensis Clark and Martin.

Litiopa marylandica Clark and Martin,
Seala potomacensis Clark and Martln.
Scala sessilis Conrad.

Secala carinata Lea.

Turbonille potomacensis Clark and Martin,

Odostomia trapaquara (Harrls).
Niso umbilicata (Lea).
Calliostoma 8p.

Fissuridea marylandica Clark and Martin.

The two zones recognized in the
follows:

It is generally somewhat under 50
The following

Diplodonta marlborocnsis Clark and Martin.

Crassatellites «lta (Conrad).

(?) Astarte marylandica Clark.

Coralliophaga bryani Clark.

Decten sp.

Platidie marylandica Clark and Martin.

Discosparse varians Ulrich.

Fascipora subraniosa Ulrich.

Reticulipora dichomata Gabb and Horn.

Cavaria dumosa Ulrich.

Ifeteropora tecta Clrich.

Membranipora rimilata Ulrich.

Membranipora spiculose Ulrich,

Membranipora angusta Ulrich.

Biftustra torta Gabdb and Horn.

FEschara digitata Gabb and Horn.

Tunulites reversa Ulrich.

Crivriline modesta Ulrich,

Cribrilina crassula Ulrleh.,

Lepralia subplana Ulrich.

Lepralia labiosa Ulrich.

Mucronella aspera Gabb and Horn.

Daracyathus marylandicus Vaughan.

destophyllun:  Milne-Ed-
wards and Haime.

Textularia gramen d’Orbigny.

Balanophyllia

Textularia sagittnla Defrance.

Nodosaria consorbrina var. emaciata Reuss.
Nodosaria sandbergeri (Reuss).
Nodosaria obliqua (Linné).

Marginunla costata (Batsel).

Cristellaria gidba (’Orbigny).
Cristellaria rotatula (Lamarck).
Polymorphina lactea (Walter and Jacob).
Discorbina turbo (’Orbigny).

Anomalina anononoides (Reuss).
Anomalina grosserugosa (Glimbel).

Potomac area are characterized as
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Zone S—The highly characteristic greensands and greensand marls
of the preceding zounes are suceeeded in the Potomae seetions by a zoue,
some 30 feet in thickness, in which the grains of glaueonite have been
extensively weathered when exposed, giving the strata, where outerops
are found, a greenish-gray appearance, whiech changes to a reddish-
brown in the upper layers. Several irregular bands packed with Turri-
tella. mortoni ave present in both the Aquia Creek and Potomae Creek
seetions, while assoeiated with that species at both loealities are Turritella
humerosa, Cucullaea gigantea, Crassatellites alaeformis, Ostrea compressi-
rostra, and many other forms. The upper portions of this bed have
afforded most of the species obtained from the Potomae Creek bluff.

Zone 9.—The thick-bedded limestone layers which compose this zone
are almost exclusively made up of the shells of T'urritella mortoni, form-
ing a Turritella rock. (Plate TII, Tig. 2.) Between the indurated layers
are interstratified layers of unconsolidated and mueh weathered green-
sand, which contain few fossile of any deseription. Great masses of this
Turritella rock strew the shore at the base of both the Aquia Creek and
Potomac (reck Dluffs. The bed is about 10 feet thick in the Aquia
Creek bluff, but reaches 17 feet at Potomac Creek. At the latter locality
it consists of five feet of limestone at the base, followed by five feet of
greensand, two feet of limestone, two feet of greensand, two feet of
limestone and one foot of yellowish greensand. The fauna of Zone 9 is
evidently identical with that of Zone 8.

The Nanjemoy Formation or Stage.

The Nanjemoy formation, so-called from Nanjemoy Creek, which
enters the Potomac river from the Maryland side in Charles county, just
below Maryland Point, is composed of greensand, often highly argil-
laceous, and less frequently calcarcons than the lower beds, and with
here and there layers containing abundant crystals and erystalline
masses of gypsum. The thiekness of the deposits is about 125 feet.

The Nanjemoy stage comprises Zones 10 to 17. The following fossils
are found in both substages:

Meretrix ovata var. orata (Rogers). Leda tinproecra (Conrad).
Lucina dartoni Clark. Leda potomacensis Clark and Martin.
Lucina whitei Clark. Ledu tysoni Clark and Martin.

Venericardia potapacocnsis Clark & Martin,  Nucwla potomacensis Clark and Martin.
Ostrea sellaeformis Conrad.
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THICKNES®S
IN FEET

Greensand, with Ostrea sellacformis, Merctrix aubzmpreua,
Venericardia potapacoensis, eto. - -

Greensand, with few fosslls, chleﬂy Venertcardia potapa-
coensts, - - -

Greenish-grey arglllaceous sand with inconstant lndurated
layer at top and with many typical fosslls, - -

Greenish-gray argiilaceous sand, with bands of gypsum crystais,
Llght-gray greensand, with Venericardia potapacoensis, -

Greenlsh-gray arglllaceous sand, - - - - o o -
Indurated argillaceous greensand, - - - - -

Argillaceous greensand with olay bed at hase,

Interstratified Indurated layers and greensands thh many
Turritella mortoni,

Llght greenish-gray greensand, with Zurrifella mortoni,
Cucultaea gigantea, Crasaalellztes alaefornm, Oalrea com
pressi stra, etc., - - -

Greensand, with fragments of shells of lower heds, - - - 1
Greensand with corals,
Ind. greensand with Pholadamya marylandica & Phenacomya petrosa, 2

Greensand, - - - - - - - . . . . .
Indurated greensand, - - - - . - - . . .

Dark greensand with many fossils, Includlng Dostniopsie
lenticularis, Meretrix ovata var.pyga, Craseatellites alae-
Sormis, and Ostrea compressirosira, - - - -

Greensand, at times argillaceous,

8CALE 40 FEET-=1 INCH

EOCENE, PLATE V

L Woodstock
Member

Potaﬁaco

Pas otansa
ember

L Piscataway
Member

Nanjemoy Formation

Aquia Formation

GENERAL COLUMNAR SECTION OF EOCENE STRATA IN MARYLAND
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Other species are restrieted to one or the other of the substages of the

Nanjemoy and are mentioned beyond. Additional to these are the forms
previously referred to as found in both divisions of the Pamunkey
group.

THE POTAPACO MEMBER OR SUBSTAGE,

The Potapaco member, so-called from the early name of Port Tobacco
Creek, which is a corruption of the word Potapaco found on the Smith
and other early maps, is composed of greensand, often very argillaceous
and at times gypseous. The clayey character of the member, especially
in the lower bed, is in marked contrast to the more highly glauconitie
nature of the Aquia formation. The thickness of the member is about
60 to 65 feet.

The Potapaco substage embraces Zones 10 to 15. The following
species are restricted in range to it:

Cypraea smithi Aldrich. Teriploma sp.
Solen lisbonensis Aldrich. Ceriopora micropora Goldfuss.
(?) Lucina astartiformis Aldrich.

The following zones constitute the subdivisions of the Potapaco in
the Potomae area, some of which ean be recognized over wide areas:

Zone 10—The greenish-gray sand which overlies the Turritella rock
is more argillaceous than the underlying or overlying beds of the Eocene.
The glauconite grains have been much weathered and nearly all trace
of the shell substance has been removed from the few forms recognized.
To the northeast of the Potomac area, throughout the eentral portion
of Southern Maryland, this bed beeomes a well-defined elay, as at Upper
Marlboro, and has been referred to as the Marlboro clay. The casts
found at the Potomae Creck bluff are chiefly those of a Meretriz, prob-
ably Meretriz ovata var. ovata. An indurated layer, near the middle of
the zone, eontains Calypiraphorus trinodiferus; below this is the repre-
sentative of the red elay whieh oceurs typieally about Upper Marlboro.
No fossils were observed at the Aquia Creek bluff. The bed is about 23
feet in thiekness.

Zone 11.—This zone is composed of a thin, indurated layer of argil-
laceous greensand, 1 to 2 feet in thickness. It is well developed at the
Potomae Creck bluff, where it contains Venericardia polapacoensis, and

is the lowest horizon at which this species has been found.
5
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Zone 12—A greenish-gray argillaceous sand, containing few un-
weathered grains of greensand. No fossils have been found in it. The
bed is 8 or 9 feet thick.

Zone 18.—This bed consists of a light-gray glauconitie sand, generally
somewhat weathered. Tt is erowded with shells of Venericardia potapa-
coensis, and also contains Tornatellaea bella, Cadulus abruptus, ete.

It is 3 feet in thickness.

Zone 14—Overlying the Venericardia layer is a bed of greenish-gray
argillaceous sand, some 4 to 6 feet in thickness, that contains a great
number of bands filled with gypsum crystals. No fossils were observed.

Zone 15.—This bed consists of greenish-gray argillaceous sand, in
which the glaueonite grains have often been extensively weathered.
The bed has a thickness of 12 to 25 feet.

At various localities in Charles county, notably about Port Tobaeeo
and at the headwaters of Nanjemoy Creek, this zone eontains a fauna
that is quite distinet from cither the Aquia or Woodstock faunas. It
is an unweathcred greensand, and very argillaceous at these localities.
The top of the bed is marked by a well-developed layer of concretions.
This layer passes below water-level about 21 miles above the mouth of
Popes Creek, and is to be seen about six feet above the base of the bluft
at Woodstock.

THE WOODSTOCK MEMBER OR SUBSTAGE.

The Woodstock member, so-called from Woodstock, which is an old
cstate situated a short distance above Mathias Point on the Virginia
bank of the Potomac, is eharacterized by fine, homogeneous greensands
and greensand marls, that are less argillaccous than the underlying
Potapaco beds. The member has a thickness of 50 to 60 feet.

The Woodstock substage embraces Zones 16 and 17 and contains the
following speeies in addition to those previously mentioned as ranging
throughout the Nanjemoy, viz.: '

Carcharodon aurieulatus (Blainville). (?) Leda parilis Conrad var.

Galeocerdo latidens Agassiz. Spiroplecta clarki Bagg.

Olivula sp. Nodosaria affinis (°Orbigny).

Levifusus trabeatus (*) Conrad. Cristellaria radiata Borneman.

Levifusus trabeatus (?) var. Polymorphina austriaca (°Orbigny).
Pyrula penita Conrad. var. DPolymorphina elegantissima Parker & Jones.

Pyrula sp. Polymorphina praclonga Terquem.
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Turritella potomacensis Clark and Martin, Globigerina bulloides A'Orbigny.

Dentalivim minutistriatum Gabb, Discorbina bertheloti (d'Orbigny).
Meretrix lenis (Conrad). LPulvinuling schreibersii (4’'Orbigny).

(¢) Meretriz subimpressa (Conrad). Nonionina affinis Reuss.

(?) Lucina astartiformix Aldrich. Amphistegina lessonit A'Orbigny.
Venericardia marylandica Clark & Martin. Cuarpolithus marylandicus Hollick.
Modiolus marylandicus Clark and Martin, Carpolithus marylandicus var. rugosus
Leda parva (Rogers). Hollick.

The two zones comprising the Woodstoek in the Potomac area are
characterized as follows:

Zone 16.—In this zonc have been placed the strata intervening be-
tween the upper layers of the Potomac Creek section and the base of
the Popes Creek section. The deposits are estimated to reach about
40 feet in thickness, and are chicfly greensands and greensand marls.
They appear in an unfossilifcrous condition in some of the ravines to the
west of the Woodstock arca, and along the shores where they contain a
few fossils of common Woodstock species.

Zone 17.—The highest beds at Woodstock, and the Popes Creek
strata, are grouped together in this zone. The materials are very homo-
geneous, although several inconstant indurated layers appear. The
thickness of this zone is about 20 feet. A thin bed of Ostrea scllaeformis
was observed in the lower part of the zone, although evidently not
always at the same horizon. Otherwise, so far as observed, the fossils
are the same in the several parts of the two sections. The most common
forms are Protocardia lenis, Glycymeris idoncus, Meretriz subimpressa,
Corbula subengonata, Corbula oniscus, Leda cultelliformis, Pecten dalli,
Leda improcera, Leda parva, Nucula polomacensis, Lucina dartont, Lucina
whlers, Lucina whilei, and Ringicula dalli.

LOCAL SECTIONS.

The formations and faunal stages previously deseribed are based on
the numerous loecal sections found seattered throughout the Ioccne
arca of Maryland. The most numerous and complete series of sections
is found in the valley of the Potomac river, but other and highly im-
portant seetions are found to the northward nearly to the Delaware line.

Potomac River Seclion.
The most complete section of the ISocene deposits of the Middle
Atlantic Slope is found in the valley of the Potomac river between Aquia
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Creek, Stafford county, Va., and Popes Creeck, Charles county, Md.
Throughout this distance the bluffs afford a ncarly complete sequence
of the several beds of the formations, while the fossils are numerous
and well-preserved.

The full Potomae Eocenc scrics is given in both generalized and local
columnar sections on Plates V and VI. The former is made up chiefly
from the local sections afforded by the bluffs at Glymont, Aquia Creek,
Potomac Creek, Nanjemoy Creck, Woodstock, and Popes Creek, but con-
tains additional data obtained at a few points inland.

The local sections are presented in columnar form on Plate VI, and
the numbering corresponds with that given at the head of the deserip-
tions of the sections which follow. The numbering of the zones in the
general section is the same as that in the local sections. The unnum-
bered zones are pre- or post-Eocene, as the case may be.

I.  Section at Glymont, north of wharf and ravine.

Feet
Pleistocene. Gravel and loam .........iiiiiinniiieiniiiiininnnaan., 20
( Light green glauconitic sand, underlain by argillaceous
sand, with few fossils (Zone4)......................... 10
w, | Indurated greemsand (Zone3) ........o..iiiiiiiiiiiin., 1
2 Greenish marl with numerous fossils including Ostrea com-
Beens —E = J pressirostra, Crassatellites alaeformis, Turritella mortont,
: o R Dosinopsis lenticularis, Meretrizx ovata var. pyga, etec.
B B ¢/ T - P 2
A& | Argitlaceous glauconitic sand for the most part without
fossils, but containing indeterminate plant remains and
| molluscan casts at the base (Zone1).................... 8
Cretaccous. Variegated clays of the Potomac group................... 20
Total. . oo e 80
II.  Section two miles up Aqruia Creck.
Fect
Pleistocene. Graveland sand ... .....ieiini it i e h
=
3 ; ( Indurated greensand (Zone 3)..... v iitiininnennnnnnn.. 1
Tocaite -g & , Greensand with characteristic fossils (Zone 2)............. 15
' > @ | Argillaceous sand more or less glauconitic without fossils
<3 (703 ) SR EEEERE oo i SO eI SRR I8 o, 666 18
] —
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LEGEND

[] Nanjemoy Formation
‘ [] Aquia Formation

The Numbers | to X correspond to those used in the chapter on **Local Sections”
The Numbers 1 to 17 correspond to those used in the chapter on * The Formations and Faunal Stages"

SCALE 40 FEET==1 INCH

POPES CREEK 2.5 MILES WOODSTOCK 3 MILES ABOVE HEAD OF 8 MILES BELO MOUTH OF MOUTH OF ZUM:I\LE}??:EPK
ABOVE POPES CREEK NANJEMOY CREEK POTOMAC CREEK POTOMAC CREEK AQUIA CREEK AQUI
POPES CREEK

DETAILED COLUMNAR SECTIONS OF EOCENE STRATA IN THE POTOMAC VALLEY

A HOEW & CO. BALTIMORE
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III.  Section of western portion of bluff at Aquia Creek.

Feet.

Pleistocene. Fine sand, llght-yellow in color, with whlte clay near the
D0 56066000060 004C 506000 SE0 000 0buo 66 ARG o o otk o 26

{ Fine sand, of light-grecnish color, containing a few glau-
| conitic grains (Zone 10) ..........coiiiiiiiiiiiiL, .. 10

| Thick-bedded, arenaceous, and glauconitle limestone inter-
stratified with unconsolidated layers of partially weathered
greensand, the indurated layers largely filled with the
shells of Turritella mortoni (Zone 9) .......vovvuvuuinnnn 10

Fine sand, of gray or green color, containing several
irregular bands of Twurritella mortoni, also T. humerosa,
Cucullaea gigantea, Crassatellites alagformis and Ostrea com-
pressirostra (Zone 8)........iiiiiit ciiiiiiiie et 30

4

Paspotansa.

Eocene.

Aquia.

{ Dark-colored grcensand, chiefly filled witll broken shells of
Meretrix ovata var. pyga and Crassatellites alaeformis (Zone 7)
Ditto, with same shells in whole conditiou (Zone 6).......
Indurated layer of light-colored greensand filled with
Turritelle mortoni, T. humerosa, Crassatellites alaeformis,
Dosiniopsis lenticalaris, Meretrix orata var. pyge, Panopea
elongata, Pholadomya marylandica (Zoue 5).............. 2
Greensand marl containing same forms (Zone 4)........... 8
Indurated layer of dark-colored greensand with Crassatellites
alaeformis, Meretrix ovata var. pyga, Dosiniopsis lentieularis,
and Ostrea compressirostra (Zone 3) ........... .vvuue.. 2
Greensand marl with Dosiniopsis lenticularis, Meretriz ovata
| var. pyge aud Crassatellites alaeformis (Zone 2)........... 16

[

Piscataway.

IV. Section of center of bluff at Potomac Creek.

Plelstocene. Fine yellowish sand containlng red and brown bands ...... 15
Neocene. White gritty clay, with Miocene fossils at base............ 5

[ Greenish-gray argillaceous sand, slightly glauconitic (Zone

L) O OOORISHEINRRE b RN o S GORMBEEAR 60 0 0 00 0 0 00 e d 38
Argillaceous sand containing bands of selenite crystals

(i) S SRS ¢ & S B ABE0 AGLOBEBRE o 40 00 6 o 00 0 J 4
Light-gray glauconitic sand with Venrericardia potapacoensis

(/03 -0 3 P
Greenish-gray argillaceous sand (Zone 12).................
Indurated greensand with Venericardia potapacoensis (Zone 11)
Greenish-gray argillaceous sand, glauconitic, with casts of
Eocene. | Meretriz (Zone 10).......0uiieeiiiiniiiit iiiiienanns 25

oy

Potapaco.

N

Nanjemoy.
= o0t

[Thick-bedded arenaceous and glauconltle limestone inter-
stratified with layers of partially weathered greensand,
the indurated strata largecly composed of the shells of
Turritella mortoni (Zone 9) .. .......vivveerennrernssnass 12

Greensand bed, much weathered in its upper portions, and
filled chiefly with Twrritella mortoni In several thlck layers;
also T. humerosa, Cucullaea gigantea, Crassatellites alaeformis,

| Ostrea compressirostra, and many other species (Zone 8) ... 25

Paspotansa.
A

Aquia
pESS TR
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V. Section three miles below Potomac Creek. Feet
Pleistocene. Sand and gravel .. ...ttt ittt it 2
[ Greenish-gray argillaceous sand (Zone 15)... ............. 4
g’, o Grfz;lish-gray argillaceous sand with gypsum crystals (Zonc L
Sl LA EE"ST B 0 00 0 o o o o 40 OBOONGA OB AK0E AahEE Alts
Eoccne. g & { Light gray grcensand with band containing Venericardia
8% potapacoensis (Zone 13) ... i iinniriieeneinineennns 4
z, P Greenish-gray argillaceous sand (Zone 12).................
| Indurated greensaud with Venericardia potapacoensis (Zone 11) 1
Hotal L. . s P vl LT . . PP . A A %
VI. Section at Iead of Nanjemoy Creck. _—
ce
Pleistocene. Sandand gravel. .. ... ... i ittt i ettt e 4
S Greenish-gray argillaceous sand with layers containing
g 2 Venericardia potapacoensis (Zone 15)............. 00006000 11
Eocene. 8, & | Light gray greensand with gypsum beds (Zonc 14)......... 6
3 % | Lightgraygreensand with Venericardia potapacoensis (Zone 13) 3
7 Covered totide..... ..cevitiui i ciiiiiiiiiiiiennnnns 5
Total. ...oovvivnnnn F 99
VII. Section three miles above Popes Creek.
Fcet,
Plcistocene. Gravel and 8and ... .oiiiiiiiis ciiiiiiiiia it 3
>'. .
g § Argillaccous grecnsand (Zone 15) .. ......ovvivuneiinnnn.. 6
Focene. o 2 4 Greensand with gypsum crystals (Zone 14)........... e 5
=)
= —
e l TOLAL. 1o ve ettt e et ettt e e e e e 14
VIII. Section two and one-quarter miles above Popes Creek. Foot
ee
Neocene. Diatomaceous earth ............c.00evun.. e 10
. | 8% ) Greensand with fossil casts (Zone 17) ..., vviiivnnvinnns 10
2 >° £ ) Greensand, somewhat argillaccous (Zonel16)............... 30
g, =%
Eocene. -“E’,{ , & ( Grayish black argiilaceous greensand (Zone 15) with num-
s | 33 erous bands of Venericardia potapacoensis and other fossils,
£ Lf‘ =3 overlaid by & band of concretions...................... 5
0 % 3 55
1X. Section of center of bluff at Woodstock. Yo
eet.
Pleistocenc. Yellow and orange-colored sands and gravel .............. 3
Neocene. Diatomaccous carth with Mioccene fossils . ........... cee. B
[ . [ Argillaccous grecnsand (Zone 17) .......... ... ... .ciutn 6
S | Dark greensand more or less argillaccous with JMitra potoma-
% censis, Strepsidura subscalarina, Turritella potomacensis,
5| B Mesalia obrwta, Corbula oniscus, Meretrix subimpressa, Pro-
E ) tocardia lenis, Pecten dalli, Ostrea sellaeformis, Glycymeris
Eocene. o «{ Z idoneus and Leda cultelliformis (Zone 16)...........oout. 20
=
2 l S [ Greensand with Tornatellaca bella, Cylichna vennsta, Ringicula
g | dalli, Venericardia potapacoensis and other forms (Zoue 15) 6
<
& ==
5 Total .iiit vii i e R 62
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X. Section of bluff one mile below Popes Creek.
Feet,
Neocene. Diatomaceous carth

( Brown glauconitic clay much oxidized in places....

Band of plokish-brown clay nodules in glauconitle
clay

Dark glauconitic clay with many fossil casts

Concretions with occasional fossils

Argillaceous greensand with many casts and occa-
sional shells

Concretions with many large specimens of Ilerco-
glossa tuomeyi

Argillaceous greensand with abundant fossils in-
cluding Meretriz subimpressa, Venericardia potapa-
coensis, Iercoglossa tuomeyi, Turritclla potomacensis,
Mesalia obruta, Protocardia lenis, Modiolus alabam-
ensis, Corbula subengonata, Mitra potomacensis, and
many other £arms (Zone 17)

A,

Nanjemoy.
Woodstock.

Other Sections.

Along none of the other drainage lines is the sequence of Eocene

strata as complete as in the Potomae river arca. Several important
local sections, composed of one or more members of the series, have
been observed at many different points and may be correlated with one
or the other of the divisions previously referred to. Some of the more
important and typical sections follow.

Section in ravine three-quarters of a mile east of Oxen, DPrince George’'s County.

Inches.

Yellow glauconitic sand
Indurated ledge 4
Black shell marl
Indurated ledge with Ostrea compressirostra 6
Shell marl, lower part packed with soft shells in-

cluding Cucullaea gigantea, Ostrea compressirostra,

Meretrix ovata var. pyga Dosiniopsis lenticularis,

Crassatellites alacformis, Turritella humerosa

Eocene.

Aquia.
Piscataway.

Section in Railroad cut near Seat Pleasant, Prince George’s County.

Pleistocenc. Gravel and loam

Glauconitic shiell marl with Ostrea compressirostra
Indurated ledge with Ostrea compressirostra, Modiolus alabam-

ocenc. 3 . :
Topeng ensis, Crassatellites alaeformis, Corbula sp., ete

Aquia.
Piscataway.
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Section east of bridge at Upper Mariboro, Prince George's County.

= Feet.
g Glauconitic clay. ...oovvuuueteiiiiiniiiiii e 22
> Pink clay, without glauconite or fossils ......... 0 g0 d6o 5ot 22
=y
s
z
[ Coarse glauconitic sand.............ccveiiiineiiniininn, 32
Shell marl with Gibbula glandula, Fissuridea marlboroensis,
Lucina aquiana, Diplodonta marlboroensis, Venericardia plan-
icosta var. regia, Pteria limula, Cucullaea gigantea, Leda
& parilis, Nucula ovala ... . .oooiiieivenunnenenenennnnnns 2
4 & | Indurated ledge with Turritella mortons, T. humerosa, Mesalia
Eocene. = 3 obruta, Calyptraphorus jacksoni, Panopea elongata, Meretrix
jt’; & 4 ovata var. pygae Dosiniopsis lenticularis, Venericardia plani-
= costa var. regia, Crassatellites alaeformis, Astarte maryland-
= ica, Glycymeris idoneus, Cucullaca gigantea, Leda parilis,
Nucula N AEE6 00 0 0600060800l 6 Ao 65 oby 0006058 %0b000
Glauconitic sand full of fine fragments of shells accompamed
by bryozoa, cchinoid spincs and foraminifera; and with
Ostrea compressirostra, Gryphaeostrea vomer, and Platidia
marylandica. (Known as Bryozoansand)................. 5
o) RS e S S SIS BB 8 o0 0 05 0 000 poo oo 8 o 88
Section in ravine one mile south of Thrift, Prince George's County.
Feet. Inches.
Neocenc., Lead-colored clay with Miocene fossils............ 40
l’ Dark argillaceous greensand............c.o0uenunn. 7
Argillaceous greensand,packed with Venemcardm po-
| LAPACOENSTS . v v et vt ittt e ereeanneenennennnns 1
| Dark glauconitic Clay .......vevunivieennrnnnnnnns 3
| Layer of Venericardia potapacoensis................ 8
Greensand with many scattered specimens of Vener-
. fcardia potapacoensis. ....o.vvvuveenvean, 5000 0000 3
& ¢ | Line of concretions ........euuernevenenenennnnnn, 6
g 3 Glauconitic clay with Venericardia potapacoensis. . . .. 4
e > &3 Dark greensand. .. ...........euieiien oeninins 5
C] ;C_" Layer packed with shells of Venericardia potapacoensis 1 6
£ | Argillaccous greensand.............c..0veennnn... 1
Line of concretions............ooovvueiineenenn.. 6
Argillaccous greensand...................c.... ol 8
Greensand with Venericardia potapacoensis.......... 1
Dark glauconitic clay .......... 80ddoolb 000D 608 3
Layer of shells of Venericardia potapacoensis. . . .. ... 4
[ Dark clay, with much glauconite.................. —_ —_
L S SRS 74 6

Section on bank of Paturent River one-quarter mile below mouth of Lyons Creck,

Y, Y,
Calvert County. Feet. Inches.

* Pleistocene. Sand and gravel ....... . iiiiii i 6
< [ Diatomaceous clay..........oouiiiiuinnennnin.... 9
Neohens g J Siliceons indurated stratum with Miocene fossils . ., 10
¥ 3 Brown gritty clay, with abundant casts of Miocene
= D 3055500006 50 0 d o JBB B oo 0388688 00 0 06 hooaoa b 4
P Argillaceous greensand, with abundant casts of
Eocene. = 2 Nanjemoy £0ssils . .vvvrevunnt it nenrnnnnns, 10
5 B { Line of concretions...........oveueviuniunnon... 2
Argillaceous greensand and talus.................. 20

01 7 50

<
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Section on South River at mouth of Broad Creek, Anne Arundel County.
Feet.
,rFerruginons sandstonc full of casts of Twurritella mortoni,
4 Venericardia planicosta var. regia, Crassatellites alaeformis,
etc 10
Coarse oxidized greensand with occasional casts of Venericar-
dia planicosta var. regia 24

24

58

Aquia.
Piscataway.

Section on north bank of Severn River one mile above railroad bridge, Anne Arundel
County.

Pleistocenec. Sand and loam

[ Coarse red, glauconitic sand partially indurated, with Ostrea
| compressirostra, Cucullaea gigantea, Meretriz ovata var. pyga,
Turritella mortoni, ete,

Aquia.
Piscataway.

Section on Chester River opposite Rolphs Landing, Kent County.

Pleistocene. Sand and loam
Neocene ? Drab clay with a thin band of limonite at the base

[ Coarsc ycllowish-red glaucounitic sand irregularly indurated
and with occasioual pockets of coarse bright green glau-
conitic sand

Very coarse indurated glauconitic sand, mueh oxidlzed and

irou-stained, with abundant angular quartz pebbles, fre-

i quently }{ iuch in diameter, and with abundant casts of

fossils, including Twrritella mortoni, Panopea elongata, Pro-

tocardia lenis, Vemericardia planicosta var. regia, Crassa-
tellites alaeformis, Qlycymeris idoneus and Cucullaea gigantea
| Oxidized glauconitic sand, with occasional tubes of Vermetus

Eocene.

Aquia
Paspotansa.

GEOLOGICAL AND GEOGRAPHICAL DISTRIBUTION OF SPECIES.

The geological and geographical distribution of the species obtained
from the Maryland Eocene has already been indicated in a gencral way
in the discussion of the various stages, substages and zones. A much
more complete presentation of the distribution of all the forms is given
in the accompanying tables and in the chapter on systematic paleon-
tology with which the report closes. Any further attempt at a discus-
sion of the subject at this time would lead to mueh ncedless repetition.
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LOCAL DISTRIBUTION.

AQUIA FORMATION.

PISCATAWAY STAUR, PARPOTANSA ETAGR.

SPECIES.

Epat Pleasant.
South Hiver (Fheckels fnrm)

{ Laesoinmd.

L of Mason Springs

iof Hardesty.

Twtween fnena Vista und Collington.
uih of South Hiver.
mouth of Tl Croekd,

Crow ey i,
o milee

(IEE West O

| Ul limgrtomn.

Bouth Hivel

Hardesty.

ook, neir PIScHtnway.

ha Lo

3
| Hurrisons

e
Eavorn HIvor,

: i'!_rj'li:'ﬁﬁ'i_'ru':{k. ner 17

foricktown Ceell i,

mint.

Artawoman Creek,
17 pper Mariboro,

Resendy Huomn

Tiscainway Creek.

iy
Aquin Creck,

Liverpon] Point.
|L‘I|.r:un Hoach,
Wades Hay.
| Paspotayss Uk
| Thne mile west
| Bouthoust Creel.

| wan
el

| "o il
Anna

{ Holp

| Taels
| Thire

REPTILIA.

Theeachampsa 8P.....ovvou. e
Thecachampsa sericodon ? Cope e
Thecachampsa contusor Cope..
Thecachampsa marylandica Clark
Euclastes ? sp.. o
Trionyx virgmiana Clark. srasatias

PISCES.

Myliobatis copeanus ClarkK.........
Aetobatis arcuatus Agassiz...
Synechodus clarkii kastman .
Odontaspis elegans (Agassiz)
Odontaspis macrota (Agassiz) -
Odontaspis cuspidata (Agassiz) ...
Otodus obliquus Agassiz ......
Carcharodon auriculatus (Bln, )
Galeocerdo latidens Ag‘assm
Sphyrna prisca Agassiz....i..
\1p ias ? radiata (Clark)

ARTHROPODA. Ostracoda.

Bythocypris subaequata Ulrich .... .- .
Bythocypris parilis Ulrich o
Cytherella marlboroensiz Ulrich.-.
Cytherella submarginata Ulrlch
Cythere marylandica Ulrich.. s e
Cythereis basslert Ulrich . .
Cytheridea perarcuata Ulrlch. T

MorLLusCA, Cephalopoda.
Hercoglossa tuomeyt C. & M

MoLLusCA. Gastropoda.
Tornatellaea bella Conrad ..
Ringicula dallt Clark ....icoeese o
Cylichna venusta Clark ... T
Pleurotoma harrisi Clark ........
Pleurotoma potomacensis C‘ & Meaafs
Pleurotoma ducateli C. & N e
Pleurotoma childreni Lea ...:. o lenlve
Pleurotoma piseatavensis C. & M..
Pleurotoma tysoni C. & M.. .
Mangilia hellistriata Clark. .
Cancellaria gracwloi(lc« Ald. var.
Cancellaria 8
Cancellaria potomacenms C. & \[
Olwumeﬁ) el L U] I
Volutitithes pctmsus (Conrad) .
Volutilithes sp 0o .i
Caricella pumtlotdes? (Lonrad) v
Mitra marylandica? Clark.... crwate
Mitra pomonkensis C. & M. .
Mitra potomacensis C. & M.

Latirus marylandicus C. & M.
Fusus? subtenuiz Helilprin.....
Fusus ? interstriatus Heilprin...
Trophon sublevis Harris .
Strepsidura subscalarina Heilprm .
Melongena ? potomacensis C, & Maii+|i-
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LOCAL DISTRIBUTION. GENERAIL DISTRIBUTION.

NANJEMOY FOR‘\IATIO\'
WOODSTOCK |MARYLAND! e
| o PO IR GE! GULF PROVINCE.

POTAPACO
STAG I,

-

SPECIES.

Zones 11-13.
(deep cut on new

Nanjemoy Creek.
Zones 16 and 17.

t Tobacco.

Deep well at Chesapeake Beach (90~

Por

| East of Port Tobaeco.

La Plata.

West of
Woodstek:

and Upper Marlboro.
Hills Bridge.

R. R.).

Charles Branch, between Rosaryville

Woodstoek. Zone 15.
Upper Marlboro (S. W. of town).
Upper Chlekasawan.
Lower Claibornian.
Upper Clalbornian.

Woodstoek stage.

Paspotansa stage.
Cretaeceous.

Upper Marlboro
Popes Creek.
Piscataway stage.
Potapaco stage.
Midwayan.
Jaeksonian,

2% miles above Popes Ureek.

)
-

| Half mile below Chapel Point.
| One mile 8. E. of Piscataway.

Ravine horth of Thrift.
| Two miles above Popes Creck.

| 1% miles above Popes Creek.

| Lower Chickasawan.

| Potomac Creek.

| Post-Eoeene.

REPTILIA.

Theeachampsa sp. .... |
Thecachampsa sericodon ¢ Copo
Thecachampsa contusor Cope
Thecachampaa marylandlca Clark.
FEuclastes 78p..
Trionyx vtrgimcma “Clark -..iiii00

PIsces.

Myliobatis copeanus Clark....
Aetohatis arcuatus Agasslz....
Synecliodus clarkii Eastman .
Odontaspis elegans (Agassiz)..
Odontaspis macerota (Agassiz),..
Odontaspis cuspidata (Agassiz).....
Otodus obliquus Agassiz .

=

LK K N % 3
ML

TEE R E % XX

Carcharodon auriculatus (Bln) B I
Galeocerdo latidens Agassiz .. R
.\phyrna prisca Agassiz.

Xiphias ? radiata (Clark)....... 0o oo

ARTHROPODA. Ostracoda.

Bythocypris subaequata Ulrich...
Bythocypris pariliz Ulrlch .
butherelia marthoroensis Ulrich ...|.......|..
Cytherella submarginata Ulrich.... .. ...
Cythere marylandica Ulrich........|..
Cithereis bassleri Ulrich

Cytlieridea perarcuata Ulrleci .....

MorLLUuscA. Cephalopoda.
Hercoglossa tuomeyi C. & M. .......

MourLusca. Gastropoda.

Tornatellaea bella Conrad

Ringleula dalli Clark ..

Cylichna venusta Clark ..

Pleurotoma harrisi Clark.

Pleurotoma potomacensis C.

Pleuroloma ducateli C, & M

Pleurotoma childreni Lea .

Pleurotoma piscatavensis C. & \'[

Pleurotoma tymoni C. & M, AN 1 P (B N )
Mangilia bellisiriata Llark Cood ot s 18

Cancellaria gracilotdes var, Ald .

Cancellarla sp

Cancellaria potomacensisC. & M

(0} a7 R Y I

1 u!utnlnthes petrosus (Conrad)

Yolutilithes sp .

Caricella m/rulotdes? (Conrad)

Mitra marylandica Clark ..

Mitra pomonkensis C. & M.

Mitra potomacensis C. & M.

Latirug marylandicus C. & M

Fugur ? fubtenuiz Hellprin .

Fusus ? interstriatus ellprm

Troplhon subleris Harrls

Strepsidura subscalarina IIel)prln celenfes cpee oo
Metongena? potomacensls Co & M .. ooleeloeieeioe/oelen

. *

TR E X% EE S E X%

E R OE A EEEE R E X%

1 Harris: Buli. Amer. Pal., No. 4. 31larris: Bull, Amer. Pal,, No. 11. ¢ ‘;ldrich: Coastal i’lain, Alabama.
5 Harrls: Proc. Acad. N. Scl., Phila., 1893,




76 THE EOCENE DEPOSITS OF MARYLAND

LOCAL DISTRIBUTION.

AQUIA FORMATION,

{
J

| PISCATAWAY STAGE. PASPOTANSA STAGE.
T 7 — = T I ! . il
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LT | g | s
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L 4 . I e
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F“WPP*IUJURAHO.'A:*IOOE,.’hjoﬁ‘g_“og.‘!{_‘p*ﬂ,_,:olmoawm_ﬂwm‘_w

MourLuscA. Gastropoda.—Cont.

Tudicla marylandica C. & M.........
TUATCIE 8Pe vee s crnensaninn
Tudicld ? $P.e.ceaene. i e
Levifusus trabeatus ? Conrad....... ..
Levifusus trabeatus ? var. Conrad.|..
Metula marylandica C. & M. . 1 A
Chryrodomus engonath (Hmlprmn.. ik
Pseudoliva sp......

Tritonium showalteri (Conrad)
Pyrula penita var. Conrad .
Pyrula? sp. ..... .
PFulguroficus argutus Clar g
Fusofieula juvenis (Whitfield).
Morio brevidentata (Aldrich).

*

Cypraea smithi Aldrich....... K R R A
Calyptraphorus jocksoni Clark .. i A i) |41 B HS A
Calyptraphorus trinodiferus Con... .. 50 (5 |11 B WY
Calyptraphorus trinodiferus ? var. eefoafo]eofs el ofoofs ol ofec]s o] o]
Aporrhais potomacensis C. & M.....| .. lvole0|0s sl ol ofelell’ b s ] o
Turritella mortoni Conrad.. Y (1R 5 5% A1 1 AR e R PR PR A (UM P
Turritella humerosa Conmd.. A1 O N PAB 0 e o 1A I A 18 5
Turritella potomacensis C. & M. 50 d s 3
Mesalia obruta (Conrad) ...... 14 &

Vormebus M. ... -oiieiineoss
Natica cliftonensis Clark .....
Lunatia marylandica Conrad ..
Calyptraea aperta (Solander) ..
Litiopa marylandica C. & M..
Solarium 8p. veeeee.ns
Seala virginiana Clark
Scala potomacensis C. &
Scala sessilis Counrad ..
Seala carinata Lea
Turbonilla potomacens
Tuba marylandica C. & M
Odostomia trapaquara (Harr )
Niso umbilicata (Lea) ....
Gibbula glandula (Conrad)
Calliostoma sp...... 580 00000 9D
Fissuridea marlboroensis C. & )

MorLLusca. Scaphopoda.

Dentalivvm minutistriatum Gabb...|.. | loofoo|ooleefacfecfeefoifococ]eefee]os]s
Dentalium mississipptensis Con..... .. P PR 1 (€1 Y S 5t (R ] P
Cadulus abruptus Meyer & Aldrich.|..|..|oofoloufeel sl los e foolor]oe]es]s

MoLLuscA. Pelecypoda.

Teredo virginiana Clark ............[..|..[.
Phenacomya petrosa (Conrad).
Gastrochaena 8p. o.oevvveen.
Panopea elongata Conrad...
Corbula suhen?onata Dall

Corbula aldrichi ’\Ieyer

Corbula oniscus Conrad ..
Solen lishonensis? Aldrich
Tellina virginiana Clark .
Tellina williamsi Clark
Tellina papyria ? Conra

Meretrix lents (Conrad)....

£ ..
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LOCAL DISTRIBUTION. GENERAL DISTRIBUTION,
NANJEMOY FORMATION
POTAPACO | | WOODSTOCK MARYLANDJ ‘ o |
STAGE. ? STAGE. PROVINCE. GULF PROVINCE |
. [ = |
| | o T i
= ‘ 2
{ B z 8 ¢ f
> |28 S
l ls | g ‘;5 | Ll | 3 | |
o =y =} =[Ol =
SPECIES. il S5 g B2 it |
= 2 2 o [wE <]l
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S e R R N
I o ® & e = 1 AlelolSiwl2]| &
| . AePRERECES PR B SEcfEl A K &8(8)% 353 5| 5|8
MoOLLUSCA. Gastropoda,—Cont, |
| | |
Tudicla marylandica C. & M. ......|. ..o oo e o PN 1P 1 O PO (PO I VO O R IV AOPY OO
Tudicla sp.Conrad .............oo00 0l Y O A A Y (S 0 EXS I P O IR [T I (PR PO IO R U PO
Tudicla? sp..... eleefoof Sofee] oo o s ool we §oeges ,‘. 1) e I S| 1
Levifusug tmbeatus? Lonmd 4 o 4 wll oA oo B N R R s e e
Levifusus trabeatus var. t’(,onrad . SolNo0 o o mlecfoslae] o I IS P (P PR ool en] oo
Metula marylandica C. & M. ....... ..\. O POt Ty IO N Y P Y P R IO PO IS T IS RN Y LU OO N P
Chrysodownus engonatus (Heilprln) . Jeok - . lonfocloclee] co Foo| mfloc]oo] oo] oo wB uB a8l ee]oelen
Prerwdoliva sp. eefeef - 0 U1 CPY Y O N (O A O IS I T R D OO
Tritowium showalteri (Conrad)..... ool s Joikd .. e o doee el w col ol aof ol oodiceilerad Hile -
Pyrula penita var., Uonmd...... ..... 4o el oo [oof oo P TS S O O R I *‘. R P
Pyrul@ ? 8p.ee.coe.... 0 TR 1 O IO (R0 O o cofoifonfocfu| oo boolocfioe] m]oe]loelocleelealaealeolee
Fulguroficus a;gut1t~r ‘Olark...vvenilin [ 1 (I N P T S T 3 S O I W L I I I I L I 3
Fusoficula juvenis (Whlitticld) ...... 1 IS 4 PO 1101 Y I 1 O o |5 i 1o w3 o). &
Morio brevidentata (Aldrich) . R N O S PR Y PO L S I e ™ . 3. oo
Cypraea smithi Aldrich............. .. * viledd .o o | BoHSE 3 oo los]ocles
Calyptraphorus jacksond Clark .. oo oo B [ Eoikadl bS] By
Calyptro phorus trinodiferus Con.. afsofes eol sileof oo o (P e oo
Calyptraphorus trivodiferus var o G - o . o il 77 oo
A porrhais potomacensiz C. & I\ ...... . o B o[ o/l el [5¥5
Turritella mortondi Conragd . N P
Turritella humerosa Conrad.. N wioo| oolee
Turritella potomacensiz C. & ) . afee] S (P | (S il ol ee
Mesalla obruta (Conrad).... . eo Joo] aofmfocloefat oo foe]wl]ee] = coll ool ut] Wl
Vermetis sp. . . S| I 1 (T el I 8 Ol [ oo iy N
Natica chft:mcnsts Clark orvennni]l eofoalosfosfes .. B P b O 1 e MR P P EEURTY PP PP PP P
_(lj,u%ua%ta maru}an(ucal(‘onlrad eloofse]u]ee]eo] % .. o ofPfecloclee] oo Q| wl ]| ?]ee]- *g PN I R
alyptraca aperta (Solander)...... .. oolw || for]ee P |1 oolu]eo| 3 ool e 3| ot Lo
Litiopa marulandicab &M deelee]efoe]ealeofoe]eefes] o oo [+« ** L * : * * 13 ' ' * * ]*
Solarium sp. . sefonlen]e oo foo] oo | 0 ] O Y S P I O IO N m|mm
\calavnginlana Clark . I . te .. . coloefoefoe] oo fa|uw]oe]-e cofeeeefle] o] elee
Seala potomacensis C. & M B I S Y T Y A co [l eefocfee]eefes] -« w|ee] o] ool osfoe] oo eefoe]es
Scala sessilis Conrad . . g il oo o sloof{dfee] oo o] e O | e (R I
Seala carinata Lea.. 0 . ofeelee] oo . | .. ddles] o5 x| .- ool oo . 5o
Turbondlla potomacensis C. & . 4 188 eof e oo
Tuba marylandica C.& L o 5| = I 3 8ilg
Odostomia trapaquarae (Ilarris) erfoefo]n | ™Y oo
Nizo umbilicata (Lea).. voooevevvens oofee celule. AR
Gibhula glandula (Conrad) ........ PR N 5415t (8 o I
Colliostoma 2p................ olw ] I - SRR R 3
Fissuridea ma)Ibomensis C.& M. * ool oo 0
MorrLusca. Scaphopoda. |
Dentalium minutiztrialum Gabb,.. P P PO A Y R ) 1 DR IO b0 ,..' I I IS YA M
Deuntalium misxiasiM)icmis Con..... 2| sulie cofoe]eefoe] o feif | @] | J] ) 1y 5
Cadulus abruptus Meyer & Aldrich . MBS SR CI R E CE P CR N I I P N PR I ] LS S
MorrnuscAa. Pelecypoda. I ‘ |
Teredo virginiana Clark ........oo0. ooy o g L3 sref| & BN W R ) ) (e AT
Phenacomya petiosa ((‘onrud) * .l .'.| JILS 1 * * * * R * * * MLl I R | (PO
Gastrochaena sp. cevees l O B 1 1 co foof euleefeclee]e] o K w2 S I e e | (55
Panopea elrmqata Conmd PRI | O R I T R B 1] S DRI O IR % ) P O R S [ L IO (R O O IR O
gm;;z;a 81;1})6_;1(}/017{1{(1 Dall ...l B D O O o so 4! wlooloofse] oo Pl ee| e cefa®]ecloc]ea]oelee
orbula aldrichi Meyer .. o ake el ooluf-- 1o Y PP - e 2 b
Corbula oniscus Conrad.... : : : i :, l: P 15 : 71! : * :\ - : * : : ool o * * 4t *
Solen Hshonensis ? Aldrich I A DAY 8 1 O B L IO 1 U I ] o [ I N (B
Tellina virgiviana Clark.. B Y ) P Y O x |ee] » of %] | x| = H
Tellina williamsi Clark . PR e Y ) Y P S Y 1 I A x| il »
Tellina papyria?Conmd 0 [ L I A S (N 0 =,
Meretrir lenis (Conrad. ............. o o[ 53ol] ? S 15 IS g ool ..
1 Harris: Bull. Amor Pal., No. 4. 2llarris Bull. Amer. Pal., 3 l{arris: Bull. Amer. Pal., No. 11,

¢ Aldrich: Coastal Plaln, Alabama. ¢ Harris: Proc. Acad. N,

Scel., Ph:la., 1895. 7 Dall: Traus. Wag. FreeInst vol, i1, pt. v.
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LOCATL DISTRIBUTION,

AQUIA FORMATION.

PISCATAWAY STAGE, PASPOTANSA STAGE.
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MoLLusca. Pelecypoda.—Continued.

Meretrix ovata var. ovata (Rogers) ........
Meretriz ovata var. pyga Conrad .
Meretriz subimpressa Conrad .
Dosiniopsis lenticularis (Rogers)
Protocardia leniz Conrad.......
Diplodonta marlboroensis ‘c. & M
Lucina aquiana Clark ...........
Lucina astartiformis Aldmch
Lueina dartoni Clark..........
Lucina uhleri Clark.
Luecina whitei Clark
Lucing sp. covveens ollo
Venericavdia planwocm var. regm Con %
Venericardia marylandica C. & M.
Venericardia potapacoensis C, & M...
Crassatellites alaeformis ((‘onrad)
Crassatellites aquiana (Clark)
Crassatellites alta \Conrad) .
Crassatellites 8p «voeveeenenenn
Astarte marylandica Clark .
Coralliophaga bryani Clark
Periploma? &p.........
Pholadomya mm‘ulandtca (‘on ol
Modiolus alabamensis Ald. .... o of
Modiolus marylandicus C. & M g
Lithophaga marylandwa (‘ & \I
Anomia marylandica C. & o
Pecten choctavensis Aldnch
Peeten dalli Clark ........ ..
Pecten johnsont Clark.
Pecten &P, -.ooeevevenne
Ostrea compr essirostra %
Ostrea eompressirostra var. alcpidota Da]l
Ostrea sellaeformis Conrad ....coieeeioees .
Ostrea (Gryphaeostrea) vomer (\[orton)
Gryphaea vesicularis Lamarck
Pteria timula (Conrad).........
Glyeymeris tdoneus (Conrad) ..
Trigonoarca deeisa (Con,) var,
Cucullaea gigantea Conrad ..
Leda parva (Rogers) ... . ..
Leda cultelliformis (Rogers)
Leda improcera (Conrad) .
Leda parilis (Conrad) ..
Leda parilisvar .......
Leda potomaeensis C, & N
Leda cliftonensis O, & M..
Leda tysoni C. &M, . o
Nucula ovula Lea........
Nucula potomacensgis C. & M.

MOLLUSCOIDEA. Brachxopoda
Terebratula harlant Morton...........ee. ..o o =4 15|80
Platidia marylandica C. TR e erp, I I U T M a3

MOLLUSCOIDEA. Bryozoa.

Discosparsa varians Ulrich..... elosioeoinle Ml ol
Fascipora subramosa Ulrich..

Reticulipora dichotoma G. & H.. o 4 3 []h5 I
Cavaria dumose Ulrich................... | P P PO

*oE X ¥




.

MARYLAND GEOLOGICAL SURVEY

79

LOCAL DISTRIBUTION.

NA\JE\IOY FORMATION,

GENERAL DISTRIBUTION.

POTAPACO
STAGE.

WOODSTOCK
STAGE.

B3each (90-|

r Mariboro (S. W. of town).

| Half mile below Chapel Point.

SPECIES.

Zones 11-13.
Zones 16 and 17.

Zone 15.

ve Popes Creek.

ve Popes Creek.

Nanjemoy Creck.
, between Rosaryville
Marlboro.

fiills Bridge.

La Plata.

% miles above Popes Creck.
Deep well at Chesapeake

Woodstock.

mile 8. E. of Piscataway. )

Ravine north of Thrift.

ast of Port Tobacco.

and Upper

Upper Mariboro (decp cut on new

R. R.).

Charles Braneh
Uppe
Woodstock.
‘Two miles abo
Popes Creek.

West of Port Tobaceo.

Potomac Creek.

2
| 1) miles abo

| One

!

92 feet).
Piscataway stage.

MARYLAND
PROVINCE.

Paspotansa_stage.
Potapaco stage.

MorrLusca. Pelecypoda.—Continuwed.

Meretrir ovata var. ovata (Rogers) ...... ..
Meretrir ovata var. pyga Conrad ., S| (S PP S ) T
Meretrix subimpressa Conrad.....

Doxintopsir lenticulariz (Rogers).

Protocardia lenis Conrad

Diplodonta marlboroensis C.

Lucina aquiana Clark .

Lucina astartiformiz Aldrich ..

Lucina dartoni Clark

Lucina uhleri Clark .

Lacina whitei Clark .

Luecina sp. oo

Venericardic planicosta var, regia (,(m. Ml B
Venericardia marylaudicea C, & M. ...... .. ...
Venericardia potapacoensis C. & M,

Oraxsatellites alaeformis (Conrad).

Crassatellites aquiaua (Clark;..

Crassatellites alta (Conrad)..

Crassatellites 8p. ....

Astarte marylaundica Clark...

Coralliophaga biyani Clark ..

Peviploma? ap

Pholadomya mmymndica Con..

Modiolus alabamensis Ald ......

Modiolus marylaudicus C. & M. ..

Lithophaga wmarylandica C, & ‘\1

Anonia marylandica C. & M.

Pecten choctavensis Aldrich

Pecten dalli Clark......

Pecten johnsonti Clark..

Pecten sap. ....
Ostrea compresﬂrostm qay o

Ostrea comprcsﬁmstmvar alemdota Dall
Ostrea xellacformis Conrad .........
Ostrea (Gryphaeostrea) vomer lMorton)
Gryphaea vesicularis Lamarck ...

Pteria limula (Conrad)..

Glycymeris tdoneus (‘onrad

Trigonoarca decisa var, Con, .

Cucullaea gigantea Conrad. ..

Leda parva (Rogers)

Leda cultelliformir (Rogers)..

Leda improcera (Conrad)

Leda parilis Conrad

Leda parilis var,

Leda potomacensis C. & M. .

Leda cliftouensis C. & M. .

Leda tysoui C. & M.

Nucula ovula Lea ...

Nucuwla potomacensis C.

MOLLUSCOIDEA. Brachiopoda.
Terebratula harlani Morton o ofoo oo ol el
Platidia marylandica C. & M. oooovvvviiiilvnliionlonedlonivn onlon
MOLLUSCOIDEA. Bryozoa.

I)iscosparsa variang Ulrich.....ovvevennn. ...
Fascipora subramosa Ulrich .
Reticulipora dichotoma G & H
Cavaria dumosa Ulrich .

| Woodstoek stage.

! Harris: Bull. Amer. Pul,l\ . 4. 2 Harris: Bull, Amer. Pal., No. 9.
¢ Harris: Proc. Acad. N, Sci., Phlla 1895.

Cretaceous.

GULF PROVINCE.

Upper Claibornian.

| Lower Chiekasawan.

Midwayan.
IAI—I;)—per Chickasawan.
Lower C]aibornjan.

=

Jacksonian.
| Post-Eoecene.

lalzl:

4 Aldrich: Coastal Plain, Aiabama.
¢ Dall: Trans, Wag. ¥ree Iust., vol. iii, pt. iv.
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LOCATL DISTRIBUTION.

AQUIA FORMATION,

PISCATAWAY STAGE. PASPOTANSA STAGE.
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MOLLUSCOIDEA. Bryozoa.—Conlinued. | 1

Ceriopora micropora Goldf ........ocoovualenfoe]ecfealacii]ae]oefoa]eefaelntia]on]s
Heteropora ? tecla Ulrich 0 ol
Membranipora rimulata Ulrich
Membranipora spiculosa Ulricli. ofeo]e
Membranipora angusta Ulrich... ..oooo)oe.
Reptofiustrella heteropora G. & H. el 558 00 Ll o 18, i
Bifluslra torta G. & H......... AN B8 !
Erchara ? digilala Morton.. Soiall BB I | of|o o[ o o |1
Lunulites reversa Ulrich ...
Cribrilina modesla Ulrich.
Cribrilina crassula Ulrich
Lepralia subplana 1'lrich
Lepralia labiose Ulrich .. o
Mueronella aspera Ulrich .. «.oovvnivvviis]oeefoaiva]eeioelonn

COELENTERATA.
Flabelluem 8P. cooeceeevnrcvansvnsrassasasasasfos|osfis
Turbinolia aculicoslala Vaughan..... 5] (oc] 1%
Trochocyathus clarkeanus Vaughan.............

TR R XK R E D

* % % X X

| A N 14 d s 3
Paracyathus marylandicus Vaughan.... .. ..|..[..]. %
Balanophyllia desmophyllum M-E & H...|.. ..[.c . oeeeas 18
Eupsammia elaborata (Conrad) .o...ooeoufoeienfoelaen e wle i 1 1y B

PrOTOZOA.

Texlularia gramen A'Orbigny «..oooooaaedfeeenfea]od]oefaafee]eefoefeo]s
Texlularia sagillula Defrance ... L oflre (] 1S A O
Textularia subangulatae d’Orbigny .
Spiroplecta clarki Bagg.............
Nodosaria afiinis ('Orbigny) .
Nodosaria baeillum Defrance . .
Nodosaria communis (d'Orbigny) .....
Nodosaria consorbrina v.emaciata(Reu
Nodngaria sandbergeri (Rouss)
Nodosaria ohliqua (Linné) ..
Yaginulina legumen (Linné)
Marginula costata (Batsck)...
Cristellaria gibba d'Orbigny ...
Crislellaria rolatula (Lamarck) ....
Criglellaria radiata (Bornemann)..... ofs ofs 45 Sl
Polymorphina austriaca ('Orbigny) ... i.oveloaleelafodloaloe]oe]oe]s
Polymorphina communis A'Orbigny «.oooileofoe/oefoalon]on]ou]eelen
Polymorphina compressa d'Orbing]y 50,0500 50 O A (Y Lt LA ()
Polymorphina eleganlissima P. & J, .....0. [ oloeoaee]ee]en]oe
Polymorphina gibba d'Orbigny .. S0 T ) IR0 15 P L 3
Polymorphina lactea (W. & J.). PR A S (0 198 (R Ay
Polymorphina fwaelonga Terq. ..
Globigerina bulloides d’Orbigny .
Discorbina bertheloti (’Orbigny)
Discorbina turbo (d‘Orbign{)
Truncalulina lobatula (W, & J.)..

*

88) .

neatulina ungeriana (d’Orbigny
Anomalina ammonoides (Reuss) ....
Anomalina grosserugosa (Gimbely. ..
Pulvinulina exigua var. obtusa Bur...
Pulvinuling schreibersii (A'Orbigny)
Nonionina afinis Reuss.........
Amphislegina lessonii A'Orbign

PLANTAE. | 1 ’ | |

Carpolilhus marylandicus Holllck........L.. .. oo oee oo o ea e el SR 10 B Y T 198 LY O A T T
Carpolilhus marylandicus var. rugosus H.\.. ... Lol e eeed e
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LOCAL DISTRIBUTION. GENERAL DISTRIBUTION.

NANJEMOY FORMATION,

GULF PROVI\CE.

l'

POTAPACO | ? WOODSTOCK MARYLAND
| STAGE. I STAGE. PROVINCE.

SPECIES.

[Upper Marlboro (5. W. of town).

Zones 11-13.

Upper C_laibomian.

Upper Chickasawan.

Woodstock stage.

Nanjemoy Creek.

Zones 16 and 17.

Zone 15.
| One mile 8. E. of Piscataway.

Potapaco sta-ge.

Lower C]aibc-)rnia-n.

La Plata.

Lowe; ChIc-kasawan.

Popes Creek.

and Upper Marlboro.

92 feet).
Piscataway stage.

R. R.).
Hills Bridge.

West of Port Tobacco.

East of Port Tobacco.

Half mile below Chapel Point.

224 miles above Popes Creek.

Ravine north of Thrift.

Charles Branch, between Rosaryville
Two miles above Popes Creek.

1)% miles above Popes Creek.

Deep well at Chesapeake Beach (90—

Paspotansa stage.

Jacksonian
Post-Eocene.

Woodstock.
Woodstock.
Cretaceous.
Midwayan.

lUpper Marlboro (deep eut on new

‘Potomac Creek.

MOLLUSCOIDEA. Bryozoa.—C

Ceriopora mieropora Goldf. ...
Heteropora ? teeta Ulrich
Membranipora rimulata Ulrich.
Membranipora spiculoza Ulrich.
Membrauwipora angusta Uirich..
Reptoflustrella hctem pora G. & I(
Biflustra torta G. & g
Esehara ? digitata ‘\lorton..... 0
Lauulites reversa Ulrleh ....
Cribrilina modesta Ulrlch......
Cribrilina crassula Ulrleh .
Lepralia subplana Ulrich .
Lepralia labiosa Ulirleh .
Mueronella aspera Ulirich...
COELENTERATA.

Flabellum 8P. coveeevenieneeneinnniienasnnes .
Turbinolia aeuticostata Vaughan....

Troehoecyathus clarkeanus Vaughan .

Paraeyathus marvylandieus Vaughan

Balanophyllia desmophyllum M-E & H Sl 0 (0 T
Eupsammia elaborata (Conrad) ... ...o0.l . ...,

PROTOZOA.

Textularia gramen °0Orbighy ..ocvvue....
Textularia sagittula Defrance ....
Textularia subangulata @ Orbigny 5
Spiropleeta elarki Bagg............

Nodogaria affinis (4° Orbigny) 0000
Nodosa)ia baeillum Defrance.....
Nodosaria eommunis (4'0Orbigny) ........ .. ..[.
Nodosaria congorbrina v.emaeiata | Reuss) - 8
Nodosaria audbergeri (Reuss)
Nodosaria obliqua (Linné........
Vaginulina lequnen (Linué)..
Marginula eostata Batsch. ..
Cristellaria gibba 4’Orbigny.
Cristellaria rotatula (Lamarck) .
COristellaria radiata (Boruemann).
Polymorphina austriaea (4’ Orbigny 3
Polymorphina communis d" Orbigny 4000
Polymorplina eompressa 4'Orbigny .....
Polymorphina elegantissima P, & J. .. 5 1 (94 Y R4
Polymorphina gibba & Orbigny ROt I o i 11
Polymorphina lactea (W. & J.).. 5 S YD
Polymorphum ?melonga 0o o e e [ 1
Globigerina bulloides d* Orbiguy ooootanos g I
Dizeoriina bertheloti (d° Orblgny) SESSTTTI ( [
Diseorbina turbo (d’Orbigny)..
Truneatulina lobatula (W, & J) 050 [ )Y A R
Truneatulina ungeriana (d' Orbigny) 8605 | d
Anomalina ammonoides (Itenss)
Anomalina grosserugosa (Giimbet) . o e 4l eolefoe
Pulvindina exigua var. obtusa Bur.... |.. AN 1IN R JN 145 P 1
Pulvinulina sehreihersii (4’ Orbigny) 0SS 5T 1 A (L o L) 1
Nonionina affinis Reuss ........... 5
Amphistegina lessonii A’Orbigny.........

PLANTAE.

Carpolithus marylandieus Hollick..
Carpolithus marylandieus var, rugo%ue 7l

»

RN EEEE RT R EE I

TR

R

b 3

8 Vaué;hau: Mono. xxxix, U. 8. G. 8. 9" Cretaccous of N.J.,” Uirich, sce p. 222.  10* Maastricht,” Uirich, soo p. 210.
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CORRELATION OF DEPOSITS.

Numerous attempts have been made to corrclate the Eocenc deposits
of Maryland with those of other areas. Not only has the attempt been
made to establish the equivalency between the Maryland deposits and
those of adjoining states to the north and south, but also with the more
distant Gulf region and with Europe. That the eonclusions reached by
the various investigators have been widely at varianee has already been
shown in the Historieal Review. Some have considered the strata to
represent but a small part of the full Focene series, while others have
regarded them to embrace a considerable portion of the same. These
diverse views will be diseusscd in detail in the subsequent pages.

Two methods of corrclation are possible, one based upon physieal, the
other upon biological criteria. The faunal and floral characteristics of
the formations find, therefore, interpretation only as the physical fea-
tures are clearly understood sinee the geologieal and geographical range
of speeics is determined to a large extent by conditions of sedimentation.
The physieal eharacteristies of a formation, therefore, bear a close
relationship to its contained faunas, and cannot be ignored in the eorre-
lation of the deposits.

It is a well-recognized fact that the most trustworthy correlations are
thoge based upon paleontologieal criteria, still the possibilities of varia-
tion in the sueeession of organie forms in widely separated areas are
so great that detailed correlation can seldom be satisfactorily attempted
even where general equivalence is rccognized. This is particularly
true of the Eocene of the Middle' Atlantic Slope where, as will be
shown later, the range of speeies is quite different in certain particu-
lars from that hitherto recognized in adjacent provinces. Such being
the case, it is evident that whatever aid the physical criteria ean afford
should be employed in the interpretation of the Maryland Eocene de-
posits.

CORRELATION OF THE DEPOSITS WITHIN THE MIDDLE ATLANTIC SLOPE.

It has generally been conceded that the Maryland and Virginia
Eoeenc deposits constitutc one and the same geologic provinee, a con-
clusion whieh is well borne out by the faet that the strata are praetieally
continuous and that the materials of the deposits and the fossils are
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frequently the same. It is evident, however, that the Maryland beds
especially form the lower horizons, while the Virginia deposits repre-
sent more largely the upper horizons of the Pamunkey group. In
other words, the Aquia formation is more strongly developed in Maryland
and the Nanjemoy formation more strongly in Virginia, although the
Nanjemoy formation is by no means lacking in Maryland and the same
is true of the Aquia formation in Virginia. It is apparent that there
must have been a gradual transgression of the Eocene deposits south-
ward, since the Aquia formation gradually disappears under the Nanje-
moy to the south of the Potomae; on the other hand, the Nanjemoy
formation is entirely absent to the northeast of the Patuxent valley,
while the Miocene deposits have gradually transgressed over the Eocenc
from the Potomac valley northward, so that successively older horizons
are found in contact with the Miocene in passing from the Potomac
basin northeastward toward Delawarc, where the Miocene strata ulti-
mately come to rest directly on the Cretaceous deposits. The result of
this differential movement is to limit the area of outerop of the Nanjemoy
formation in Maryland to the southern counties of the state, while the
Aquia formation is continued across the Chesapeake Bay into the eastern
counties as well and finally disappears beneath the Miocene cover not
far from the borders of Delaware. It is evident, therefore, that higher
Tocene horizons are found in central and southern Virginia than appear
in Maryland, a conclusion bornc out by the fact that the Osirea sellae-
formis zone with its accompanying fossils is much more strongly repre-
sented in the valleys of the Pamunkey and Jamies rivers than in the Po-
tomac basin. Thick beds of Ostrea sellacformis are found in the former
areas, while only a few representatives of this species appear in the upper
zone of the Woodstock substage on the banks of the Potomac.

CORRELATION OF THE DEPOSITS WITH THE EOCENE FORMATIONS OF THE
GULF STATES.

By common consent the extensive and diversified series of Koecene

" deposits found in the Gulf region has eome to be regarded as the type not

only for the Atlantic Coast region but for the entire country as well.

Dr. Dall, basing his conclusions both on his own work and on that of

others in this area, has recently adopted the following classification of
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American Focene horizons. The sequence of stages from above down-
wards as given by him is as follows:

Jacksonian,

Claibornian,

Chickasawan,

Midwayan.

Paleontological Criteria.

A eomparison of the Maryland Eocene faunas with those represented
in the Gulf area, which have primarily afforded the basis for the elassi-
fieation above given, shows that the Maryland Atlantie Coast Eocene
contains a great many speeies not represented in the Gulf, or of which
the exaet range there has not been well enough determined for com-
parison (158 out of 207), while the majority of identical forms (49 in
all) are of wide geological range, and are thus of little value in deter-
mining the exact age of the deposits. There are cnough distinetive
speeies, however, as will be seen from a study of the table, to show
that the Maryland Eocenec must represent beyond any doubt the
Chickasawan with both its upper and lower substages,’ and that from
the Potomae basin southward through Virginia we also have in all
probability the Lower Claibornian as well, with its Ostrea sellaeformis
zone.

Whether higher or lower stages of the Eocene are represented in the
Middle Atlantie Slope is a question that cannot be satisfactorily an-
swered. There are no palcontological data that bear on this point, and
the other evidence which may be brought forward cannot be regarded as
conclusive. The non-fossiliferous zone at the base of the Aquia forma-
tion may or may not be older than the Chickasawan, and the highest
strata recognized as Eoccne in central and southern Virginia have not
been sufficiently studied to show whether they are or are not younger
than the lower Claibornian.

The following table contains the forms common to the Maryland and
Gulf arcas:

! The Upper Chickasawan ashere used includes the Iatchetighee and Woods Bluff (or
Bashi) substages, while the Lower Chickasawan includes the Bells Landing (or Tusca-
homa), Greggs Landing and Nanafalia substages as differentiated in Alabama and
Mississippi.
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SPECIES.

Tornatellaca bella Conrad...... ........
Llevrotoma childreni Lea. .. ... e
Cancellaria yraciloides Aldrich var.......
Volutilithes petrosus (Conrad)........ ooh
Caricella pyruloides (Conrad). ...........
Fusus subtenuis Heilprin........... 500
Fusus interstriatus Meilprin,,..........
Trophon sublevis arris.......... -

Levifusus trabeatns Conrad............. 5

Chrysodonus engonatus (Heilprin), . .....

Pyrula pevita var Conrad..... ......... .

Fusoficula jurenis (Whitfield)...........
Morio brevidentata (Aldrich)......

Cypraea smithi Aldrich............... o} (050

Calyptraphoras trivodiferas Conrad. .. ...
Turritella mortoni Conrad ..............

Mesalia obruta (Conrad)............ o
Lounatic marylandice Conrad. ..........
Calyptraca aperta (Solander) .. .. ..... 00.d
Odostowia trapaquarae (Flarris). .........
Niso umbilicate (Lea)........ ..... B o ol
Cadulus abruptus Meyer and Aldriclr. . . ..
Corbula subengonata Dall. . .............
Corbula aldrichi Meyer . .. ...
Corbula onisces Conrad.................
Meretriz ovata Conrad........ ..........
Meretrie subimpresse (Conrad) . .. ..
Dosiniopsis lenticularis (Rogers). . .. .. .-
Lucina aquiana Clark . ... .. . s
Lucina astartiformis Aldriel ...... ....
Lucina whleri Clark ... ...... . oo d ojo d B
Venericardia planicosta var. regial Conrad
Modiolus alabamensis Aldrich . . ..
Pecten dalli Clark......... ... .........
Pecten choctavensis Aldriel . .
Decten johnsoni Clark,..... ....... .. ...
Ostrea compressivostra Say . ...
Ostrea sellagformis Conrad, .......... ..,
Ostrea (Gryphacosirea) vomer (Morton) . . .
Dteria limula (Conrad)
Glycymeris idonens (Conrad)
Trigonoarca decisa (Conrad)
Cucullaea gigantea Conrad
Leda parva (Rogers) .............. N
Leda potomacensis Clark and Martin
Nacula ovula Lea.................. -
Balanophyliia desmophyllum M-E. and H . .
Fupsamia elaborata (Conrad)

MARYLAND. GULF REGION.

Aquia.
Midwayan.

Nanjemoy.
Upper Chickasawan.

Lower Chickasawan,
Lower Claibornian.

* 3

ke
*

*k
3k

0
P

Upper Claibornian.

Jacksonian.

! Thte V. planicosta of the Middle Atlantic Slope has been divided by tlic anthors of

thls paper into several specics, thic var. regia being limlted to the Aquia stage.

The

other species have not been recognized in the Gulf region, althongh further investi-
gation may show one or more of tliem to exist there.
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In the above table and in the following discussion only the mollusca
and corals are included. Many of the other species occur outside of the
state, but they are not considered here because the facts at hand are not
complete enough to base upon them any generalizations concerning the
distribution of the forms or any deductions concerning their significance.

Aquia Stage—The Aquia stag.c includes the following species that
have been found in the Lower Chickasawan of the Gulf, several of
which, as will be scen by the table, also range downward into the Mid-
wayan, while others pass upward into the Upper Chickasawan and even
into the Claibornian. Some of these forms also, as will be further seen
from an examination of the table, arc not confined alone to the Aquia,
but range on into the Nanjemoy stage. The following Lower Chick-
asawan species are found in the Aquia:

Tornatellaea bella Conrad. (%) Odostomia trapaquaral (Harris).
Pleurotoma childreni Lea. Cadulus abruptus Meyer and Aldrich.
Cancellaria graciloides Aldrich. Corbulu subengonata Dall,

Volutilithes petrosus (Conrad). Corbula aldrichi Mcyer.

Caricella pyruloides (Conrad). Meretrix ovata Conrad.

Fusus subtenuis Heilprin. Dosiniopsis lenticularis (Rogers).
Trophon sublevis Harris, Lucing aquiana Clark,

Chrysodomus engonatus (Heilprin). Decten johnsoni Clark.

Fusoficula juvenis (\Whittield). Ostrea compressirostra Say.

Morio brevedentala (Aldrich). Glycymeris idonens (Conrad).
Calyptraphorus trinodiferus Conrad. Cucullaca gigantea Conrad.

Turritella mortoni Conrad. Leda parva (Rogers).

Turritella humerosa Conrad. Nucule ovula Lea.

Lunatia marylandica Conrad. Dalanophyllia desmophyllm M-E. and H.
Calyptraea aperta (Solander). Eupsanunia elaborata (Conrad).

Niso umbilicata (Lea).

Of these forms a few only are restricted to the Lower Chickasawan,
the remainder ranging on into the Upper Chickasawan and some on into
the Claibornian as well. The restricted forms are:

Trophon sublevis Harris. Lucina aquiana Clark.

Morio brevidentata (Aldrich). Cuculluea gigantea Conrad.
Dosiniopsis lenticularis (Rogers).

All of these species, except Cucullaea gigantea, are confined to the
Aquia stage.

! See the discussion of this form in the chapter on Systematic Palcontology, p. 156,
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The following speeies of the Aquia stage, on the other hand, have not
been found below the Upper Chickasawan, viz.:

Fusus interstriatus Heilprin. Decten cloctavensis Aldrich,
Lucina whleri Clark. Pteria limula (Conrad).
Modiolus alabamensis Aldrich.

Of these, Pleria limula also oceurs in the Claibornian. The Aquia
stage also contains several species that have not been found below the
Claibornian in the Gulf. They are:

Mesalia obruta (Conrad). Corbula onisens Conrad.
() Odostomia trapaquara (Harris).
The following species oceur in the Jacksonian, viz.:
C'a(.lulus abruptus Meyer and Aldrich. Pecten dalli Clark.
Corbula oniseus Conrad. Ostrea (Gyphacostrea) vomer (Morton).

None of them is of special significance.

Before final conclusions are drawn from these comparisons, however,
the fact must be taken into eonsideration that the Maryland beds have
probably been examined at the present time more thoroughly and at a
greater number of localities within the same limited area than those of
the Gulf, and that some of the forms above mentioned may be shown
upon further study to have a wider range in the Gulf than has been
given to them. Due allowance must also be made for differences in judg-
ment in the identification of species. At the same time, it is very clear
that the species common to the Gulf and Middle Atlantie Slope differ
materially in their geological range. This is evidently due in part to
the difference in physieal conditions in the two areas and also in part
to migration. But after taking these facts into consideration it will
be seen that the fauna of the Aquia is mueh more elosely related to the
Chickasawan as a whole than to either the Midwayan or Claibornian and
that there is a somewhat closer resemblanee to the Lower than to the
Upper Chickasawan. The distance, however, between the two areas,
the difference in physieal conditions and the possibilities of migration
are too great to admit of any attempt to draw exact parallelism between

the substages.
Nangjemoy Stage—The Nanjemoy stage contains the following species

found in the Lower Chickasawan of the Gulf, all but one of which
(Cucullaca gigantea) also range on upward into the Upper Chickasawan
or higher stages. They are:
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Tornatellaea bella Conrad.

Volutilithes petrosus (Conrad).
Levifusus trabeatus Conrad.

Cypraea smithi Aldrich.
Calyptraphorus trinodiferus Conrad.
Lunatia marylandica Conrad.
Calyptraea aperta (Solander).

Cadulus abruptus Meyer and Aldrich.

Corbula subengonata Dall.
Corbula aldrichi Meyer.
Meretrix ovata (Conrad.)
DPecten johnsont Clark.
Glycymerts idoneus (Conrad).
COucullaea gigantea Conrad.
Leda parva (Rogers).

The Nanjemoy stage eontains the fullowing species found in the Upper

Tornatellaca bella Conrad.
Volutilithes petrosus (Conrad).

Fusus interstriatus Heilprin,
Levifusus trabeatns Conrad.

Cypraca smithi Aldrich.
Calyptraphorus trinodiferus Conrad.
Lunatia marylandice Conrad.
Calyptraea aperta (Solander). .
Cadulus abruptus Meyer and Aldrich.
() Corbula subengonata Dall.

Corbula aldrichi Meyer.

Meretrixz ovate Conrad.

Among these species a few only are

They are:

Fusus interstriatus Heilprin.
Meretrix subimpressa Conrad.
Lucina astartiformis Aldrich.
Lucina uhleri Clark.

They are:

Meretrix subimpressa Conrad.
Lucina astartiformis Aldricl.
Lucina uwhleri Clark.
AModiolus alabamensis Aldrich,
Decten choctavensis Aldrich.

(?) Pecten johnsoni Clark.

(7) Ostrea sellaeformis Conrad.
Pteria limula (Conrad).
Glycymeris idoneus (Conrad).

. Trigonoarca decisa (Conrad).

Leda parva (Rogers).
Leda potomacensis Clark and Martin,

restrieted to the Upper Chick-

Modiolus alabamensis Aldrich.
Decten choctavensis Aldrich.
Leda potomacensis Clark and Martin.

Of these forms Meretriz subimpressa, Lucina astartiformis and Leda
potomacensis are found only in the Nanjemoy stage.
The following species of the Nanjemoy stage are found in the Lower

Claibornian:

Volutilithes petrosus (Conrad).
Levifusus trabeatus Conrad.

Pyrula penita var Conrad.

Mesalia obruta (Conrad).

Lunatia marylandica Conrad.
Calyptraea aperta (Solander).

Cadulus abruptus Mcyer and Aldrlch.

(2) Corbula subengonata Dall.
Oorbula aldricki Meyer.

Corbula oniscus Conrad.

Ostrea scllacformis Conrad.
Pteria limula (Conrad).

(¢) Glycymeris idoneus (Conrad).
Trigonoarca decisa (Conrad).

Among these forms Mesalia obruta is the only speeies that is eonfined
to the Lower Claibornian, while three others do not pass the limits of
the Claibornian stage, viz., Pyrula penita var., Corbula oniscus and (?)

Ostrea sellaeformis.
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Of the list above given, Levifusus trabeatus, Pyrula penita var., Ostrea
sellaeformis and T'rigonoarca decisa are confined to the Nanjemoy stage.

The following Nanjemoy species have been found in the Upper Clai-
bornian:

Pyrula penita var. Conrad. Corbula oniscus Conrad.
Lunatia marylandiea Conrad. Ostrea sellaeformis Conrad.
Calyptraca aperta (Solander). Dteria limula (Conrad).

None of these speeies are confined to the Upper Claibornian and two
of them only, Pyrula penita var. and Ostrea sellaeformis, are dis-
tinetively Nanjemoy forms.

The following species oeeur in the Jacksonian, viz.:

Cadulus abruptus Meyer and Aldrieh.  Pecten dalli Clark.
Corbula oniscus Conrad. Ostrea (Gyphaeostrea) vomer (Morton).

None of them, however, has any speeial significance.

It is thus shown that the Nanjemoy has faunal relationships both
with the Chickasawan (and especially with the Upper Chickasawan)
and with the Lower Claibornian. But in the Nanjemnoy the lack of par-
allelism in the succession of faunas between the Middle Atlantic and
Gulf regions is even more noticeable than in the lower beds. The only
eonclusion which ean be drawn is that the Nanjemoy of Maryland rep-
resents such portion of the Chickasawan as lies above that represented
by the Aquia, while the oecurrence of the highly characteristic species,
Ostrea sellaeformis, in the Nanjemoy stage in Maryland, although not
so numerously or typieally represented as in the still higher strata in
eentral and southern Virginia, points to the possible Lower Claibornian
age of the highest beds of the Maryland Eoccene.

Geological Crileria.

The lithologieal and stratigraphieal characteristies of the Eocene de-
posits of the Middle Atlantic Slope afford some important eriteria for
the correlation of the strata. In the first place, the homogeneous nature
of the materials, already referred to, is a significant feature, and indi-
cates eonditions undisturbed by important physieal changes throughout
the period of Eoeene deposition. Again, the faet that the strata are so
largely composed of secondary materials shows that the position of
aeeumulation was in the vieinity of a coast reaehed by no large sediment-
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bearing rivers, while at the same time, for the most part, sufficiently
removed from the coast-line to be unaffected by shore conditions. It is
further evident that these deposits, which are so largely glauconitie, were
very slowly accumulated, as has been shown in the case of the formation
of greensand upon the beds of cxisting scas.

When we compare these conditions of accumulation on the Middle
Atlantic Slope with the conditions that prevailed in the Gulf region
during Focene time marked differences appear. In the latter arca
numerous rivers, draining the interior of the continent, discharged large
quantitics of inaterial throughout much of the Eocene, making the
deposits highly diversified. Instead of the grecnsands and greenish and
black clays of the Middle Atlantie Slope, which no longer to any great
cxtent characterize the strata, arc found coarser beds of sand and elay,
often partly caleareous, which give every indication of more rapid
accumulation. To compare, therefore, the 200 to 300 feet of green-
sands and clays of the Middle Atlantic Slope with one or two subdi-
visions of hardly equal thickness in the Gulf region would scarcely be
attempted, even upon geological grounds. The strata of the Middle
Atlantic Slope must be represented in the Gulf by deposits many times
their thickness.

The State Geological Survey of Alabama has estimated the total
thickness of the Focene beneath the Jacksoniau at 1500 feet, 600 fcet
of this belonging to the Chickasawan and 450 fcet to the Claibornian.
The Lower Chickasawan is given a thickness of about 350 fect and the
Upper Chickasawan a thickness of about 250 feet, the Bells Landing
division of the former having a thickness of less than 150 feet. The
paleontological evidenee previously cited, combined with the geological
data here presented, show the far greater thickness of the geologically
contemporaneous deposits in the Gulf as compared with those of the
Middle Atlantie States. )

Furthermore the general relations of the strata, oceurring as they do
between the Cretaccous and Neocenc along both the Atlantic and the
Gulf coasts, give some indication of the continental movements to which
each province was subjccted. Although the movements may not have
been absolutely contemporaneous. they nevertheless afford satisfactory
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eriteria for the broad correlation of the deposits, their more exact par-

allelism being determined on otlier and more definite grounds.

Luropean Equivalents.

Several attempts have been made to correlate the deposits of the
Middle Atlantie Slope with those of Europe. The earlier attempts in
this direetion are presented in the Historieal Review. Most of the con-
elusions reached were based on very insufficient data, the faunas being
inadequately studied and even the sequence of deposits not being in
most instanees fully understood; but even after Conrad’ began his study
of the Maryland Tertiaries and described more or less fully the rich
faunas eontained therein, his correlations were still based on very insuf-
ficient knowledge. As the result of his investigations, he correlated
the Ioeene deposits of Maryland with the London Clay of England and
the Calcaire Grossier of France.

Lyell,” during his visit to Ameriea in 1841, examined somewhat hur-
riedly the Eoeene deposits of the Middle Atlantie area, but attempted no
detailed eorrelation, stating, however, that the Tertiary formations which
he saw “agree well in their geological types with the Ijoeene and
Mioeene beds in England and Franee.”

Tleilprin,” in an important publieation on United States Tertiary
Geology, discusses the equivaleney of the Kuropean and Ameriean Ter-
tiary formations. In a chapter dealing with “ A Comparison of the
Tertiary Mollusca of the Southeastern United States and Western Turope
in Relation to the Determinatiou of Identieal Forms,” he refers to the
species which Conrad, Lea and Meyer had regarded as analogous to Euro-
pean forms, and also diseusses in detail all those speeies which lie regards
as the same or which have certain points of resemblanee. Referring to
the more important of these forms in an earlier portion of the same
volume (p. 13) he says: “Tf such eomparisons are of any value strati-
graphieally, we may fairly look upon the Maryland Eoeenc deposits—the

iJour. Acad. Nat. Sci. Phila.,, vol. vi, 1830, pp. 205-217; Fossil Shells of the
Tertiary, 1832, pp. iv, 9, 12, 13.

?Proc. Geol. Soc. London, vol. iv, 1845, pp. 563-564; Quart. Jour. Geol. Soc. London.
vol. i, 1845, p. 429-430.

#Coutributions to the Tertiary Geology and Paleontology of the United States,
Pp. 83-101.
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Piscataway sands below, and the Marlborough roek above—as represent-
ing a horizon nearly equal to that of the Thaunet sands of England and
the Bracheux sands of the Paris basin, or of the British Bognor rock
(London elay). Tn either case they would be near the base of the Eocene
series.”

Dr. Dall,’ in a reeent artiele on “ A Table of the North Ameriean
Tertiary Horizons, Correlated with one Auother and with Those of
Western Furope, with Annotations,” eorrelates the Maryland formations
with the Suessonian of Europe. As the writers of this report believe,
however, that the Eocene of Maryland represents more than the lower
Chickasawan of the Gulf, they would assign to the Maryland Eoeene a

somewhat wider range in the LFuropean Kocene. It seems highly

probable that the Londonian and even the Parisian in part are also
represented. 'The few identieal species in the two arcas have a wide range
geologically, and are thus of little value for purposes of detailed corre-
lation. Other species may ultimately be found in common, but more
careful eomparisons than have been made will be neeessary to estab-
lish this fact. Until such investigations have been made the eorrelation
of the deposits on the two sides of the Atlantic can he at best only
provisional.

118th Ann. Rept. U. 8. Geol. Survey, pt. ii, 1898, pp. 327-348.
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VERTEBRATA.

CLass REPTIL]A
order CROCODILIA.

Suborder ENSUCHIA.
Family CROCODILIDAE.
Genus THECACHAMPSA (CROCODILUS) Cope.

TurcacHAMPSA sp.
Plate X, Figs. 1, 2.

Description.—A very large vertebra, probably dorsal, gives evidence of
an animal of considerable size. The anterior face is deeply eoneave,
and the rounded posterior face marked by a deep pit. It is impossible
to determine whether the vertebra belongs to any one of the speeics
below deseribed and which are based on the teeth and jaws alone, and it
therefore seems undesirable to assign a speeific name to it.

Occurrence—AQuia FoRrMATION. Liverpool Point.

Collection.—Maryland Geological Survey.

TurcacaaMPsA SERICODON (?) Cope.
Plate X, Fig. 3.

Thecachampsa sericodon Cope, 1867. Proc. Acad. Nat. Sci. Phila., p. 143,

Thecachampsa sericodon Cope, 1869. Proc. Acad. Nat. Sci. Phila., p. 12; Amer.
Nat., p. 91.

Thecachampsa sericodon Cope, 1871. Trans. Amer. Phil. Soc., vol. xlv, p. 64, pl. v,
figs. 7 and 8. (Pages 1-104 appeared in 1869.)

Thecachampsa sericodon Cope, 1875. Proc. Acad. Nat. Sci. Phila., p. 363.

Description.—A long slender tooth with a strong root represents this
or an allied species. The speeimen is water-worn and it is impossible
to determine its eharacters exactly.

Occurrence.—Aquia ForuaTiox. Clifton Beach.

Collection—Maryland Geological Survey.
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TrrcacEAMPSA cONTUSOR Cope.
Plate X, Fig. 4.
Thecachampsa contusor Cope, 1867. Proc. Acad. Nat. Sci., Phila., p. 143,

Description.—This species was reeognized by Cope as of doubtful
value and he eonsidered the forms placed here as possibly belonging to
T. antiqua. A speeimen in the eolleetion has the charaeters assigned
to contusor exeept that the section of the base is elliptieal instead of
rounded, and certainly does not belong to antigua, so that it may be
placed here provisionally.

Occurrence—Aquia FormaTioN. Aquia Creek.

Collection—Maryland Geological Survey.

THECACHAMPSA MARYLANDICA Clark.
Plate X, Fig. 5.

Thecachampsa marylandica Clark, 1895. Johns Hopkins Univ, Cire., vol. XV, p. 4.
Thecachampsa marylandica Clark, 1896. Bull. 141, U. 8. Geol. Survey p. 58, pl.
vii, fig. 1.

Description—The speeimen is a fragment of the jaw, deseribed as
“moderately thick, the single eomplete and one partially preserved
alveoli not far removed from one another. Teeth with elongate,
slightly curved, eonie crowns; basis eireular, its diameter about one-
third the length of the tooth; apex aeute, cireular; surface with fine
prolongations and striations.” Clark, 1895.

Dimension of the tooth 38 mm., diameter at base 12 mm.

Occurrence.—AqQura FormaTioN. Clifton Beach, Upper Marlboro.

Collections.—Johns Hopkins University, Maryland Geological Survey.

I

COPROLITE.
Plate X, Fig. 6.

Coprolite Clark, 1895. Bull, 141, U. 8. Geol. Survey, p. 60, pl. vii, fig. 4.

Description.—A reptilian coprolite of very perfect form. It is only
one-half preserved. These coprolites are rather eommon in the forma-
tion,.

Occurrence.—AqQuia Foryartion. Clifton Beach.

Collection.—Johns Hopkins University.
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order TESTUDENATA.

Suborder CRYPTODIRA.
Family CHELONIIDAE.

Genus EUCLASTES Core.

Evcrastes (?) sp. Clark.
Plate X, Fig. 7.

Fuelastes (?) sp. Clark, 1895, Johns Hopkins Univ. Cire., vol. xv, No. 4.

Euclastes (?) sp. Clark, 1896. Bull. 141, U. 8. Geol. Survey, p. 59.

Description.—¢ Several fragments from the carapace of a large sea
turtle were found at Clifton Beach, but they were not suffieiently well
preserved to identify the genus with eertainty. Fragments of the costals
show that the surface was smmooth and the edges of the plate more or
less rounded. The shields were relatively thin.” Clark, 1895.

Qccurrcnce.—AQUIA ForyMariox. Clifton Beach.

Collection.—Johns Hopkins University.

Suborder TRIONYCHIA.

Family TRIONYCHIDAE.
Genus TRIONYX Geoffroy.
TRIoNYX VIRGINIANA Clark.
Plate XI, Figs. 1, 2.

Trionyx virginiana Clark, 1895, Johns Hopkins Univ. Circ., vol. xv, No. 4.
Trionyx virginiana Clark, 1896. Bull. 141, U. 8. Geol. Snrvey, p. 59, pl. viii, figs.
la and 1b.

Description.—TFragments of eostals with tuberculated and ridged sur-

faces, eharaeteristie of the genus T'rionyxz. The longitudinal ridges are

prominent, at times irregular and inoseulate; relatively remote and
separated by intervals of about twiee their width; generally entirely
disappear near the margins of the plates.

Length of the largest fragment 130 mm., width 45 mm., thiekness
18 mm.

e
)
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This fragment is evidently one of the terminal eostals with no pro-
jeeting portion of the rib beyond the plate.

Occurrence—AqQuia ForMaTION. Aquia Creek.

Collections.—Wagner Tree Institute of Seience, Johns Hopkins Uni-
versity, Maryland Geologieal Survey.

CLASS PISCES
order ELASMOBRANCHII.

Suborder TECTOSPONDYLI.

Family MYLIOBATIDAE.
Genus MYLIOBATIS Cuvier.

The following remarks on the erushing pavement-teeth of the great
“ Eagle-rays,” so abundant in the American and Turopean Eocene, are
extracted from an important paper on sharks’ teeth from the English
Loecne by A. S. Woodward.!

“The dentition of each jaw in this genus [Myliobatis] comprises
large, flattened, hexagonal teeth, arranged in seven antero-posterior
series. In very young individuals, the teeth are all approximately of
equal size, but quite early in life the median tecth begin to become rela-
tively very broad, and as the animal grows, this disproportion of the
median teeth gradually becomes greater and greater. When unworn
or unabraded, the grinding surfaee of the teeth is eovered with a thin
enamel-like layer of gano-dentine, usually marked with antero-pos-
teriorly directed striations; but when this layer is removed, the tooth
has a punctate appearance, owing to the cxposure of the vertical nutri-
tive canals traversing the underlying vascular dentine. In naming the
fossils, it is thus necessary to take into aceount the size of the speeimen,
and remember that the surface markings depend on the state of preser-
vation. It is also necessary to note that the dental plate of the lower
jaw is flat, while that of the upper jaw curves round the supporting

cartilage.”

1 Proc. Geol. Assoc., vol. xvi, 1899, p. 3.
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MyrioBaTis corEANUS Clark.

Plate XTI, Figs. 1, 2; Plate X111, Figs. 2a, 2b, 6, 7a, 7h.
Myliobatis copeanus Clark, 1895. Johns Hopkins Univ. Circ., vol. xv, p. 4.
Myliobatis copeanus Clark, 1896. Bull. 141, U. 8. Geol. Survey, p. 61, pl. vii, figs.

3a, 3b.

Description.—Dentition large and massive, the coronal contour
strongly eurved antero-posteriorly, and moderately arched from side to
side in the upper jaw, but only very slightly so in the lower. Trans-
verse sutures strongly and regularly concave toward the front in upper
median teeth, less so in those of lower jaw, where they are sometimes
slightly serrated. Upper median tecth relatively longer than the lower,
but often variable in this respeet; as a rule they are about five times as
broad as they are long in the adult. TLateral tecth long and narrow,
arranged parallel with the main axis. Surfaee smooth and polished
when unabraded, but becoming longitudinally striated and fissured
when worn. Oral swface of lower dental plate cxhibiting a slight
longitudinal depression along the central portion, and under surface cor-
respondingly thickened, the latter having an arcuate contour from side
to side.

This species is very abundant in tliec Eocene of Maryland and Vir-
ginia, but is apparently unknown beyond the limits of these states. A
large series of speeimens has been collected, thus facilitating a compari-
son of successive growth stages, and of variations due to wear and other
causes. It is a remarkably massive form, the thickness of the median
tecth equalling that of M. pachyodon from the Miocene, and the trans-
verse section being very mueh the same. In the latter specics, how-
ever, the transverse sutures of the median teeth are nearly straight,
being only slightly curved backward at the extremities, whercas the
present form is distinguished by the median sutures being uniformly
conecave toward the front. The curvature of the snture-lines is usually
more pronounced in the upper dentition than in the lower, and in the
newest-formed teeth than in those more anteriorly situated. The me-
dian teeth of the lower dental plate are also somewhat shorter, as a rule,
than those in the upper jaw, and the coronal contour is much less arehed

from side to side.
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Dental pavements are not uncommon showing as many as nine longi-
tudinal serics of median teeth intact (Plate XIII, Figs. 6, 7). One of
- the largest upper dental plates examined is from the Aquia Formation
of Potomae Creek, and in this the median teeth are 6.5 cm. wide, 1.5 em.
long, and 3 cm. thick, not including the root. The antero-posterior
curvature of the coronal surface is so great as to form a nearly perfeet
semieircle, having a diameter of 8 cm. and a periphery of over 12 em.
Ninc of the median teeth are preserved in regular series, together with
a portion of the lateral series on both sides. There is eonsiderable re-
semblance between this speeies and M. holmesii from the Eoeene of
South Carolina.

The type eonsists of fragmentary dental plates of the upper and lower
Jjaws.

Occurrence.—NANJEMOY Forymariox. Woodstoek. AqQuia FoRara-
Tron. Clifton Beach, Liverpool Point, Aquia Creek, Potomae Creck.

Collections.—Johns Hopkins University, Maryland Geological Survey.

MYLIOBATIS MAGISTER Leidy.
Plate XII, Fig. 3; Plate XIII, Figs. 1a, 1b.

Myliobatis magister Leidy, 1876. Proc. Acad. Nat. Sci. Phila., p. 86.
Myliobatis magister Leidy, 1877. Jour. Acad. Nat. 8ci. Phila., N. 8., vol. viii, p.
233, pl. xxxiii, fig. 7.

Blyliobatis holmesii Woodward, 1899, Cat. Foss. Fishes, Brit. Mus., pt. i, p. 122.

Description.—Dentition very large and massive, the median teeth at
least six times wider than long, their sutures curved backward necar the
lateral margins, and sometimes very faintly so in the central area.
Coronal contour of upper dental plate uniformly arched from side to
side, and also to an equal extent in a longitudinal direetion; lower dental
plate less curved antero-posteriorly than the upper, and slightly de-
pressed along the median line. Surface smooth when unworn, or with
fine superficial strie slightly convergent toward the front.

This gigantic speeies, whieh is exeeeded in size only by the Egyptian
M. pentoni, is not actually known to occur in Maryland, being eonfined,
so far as known, to the Eocene Phosphate Beds of South Carolina. It
is noticed in this connection, however, because of the interest attached
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to the original, which is the largest specimen hitherto reported from
this country. The figured specimen was found at Ashley, South Caro-
lina, and is preserved in the Museum of Comparative Zoology at Cam-
bridge, Massachusetts. The strong curvature of the oral surface, which
is equal in both longitudinal and transverse directions, together with
the proportions and wavy sutures of the median teeth prove it beyond
all doubt to be the upper deuntition, previously unknown, of a species
founded by Leidy on a unique lower dental plate from the same locality,
to whieh he applied the name M. magister. Leidy himself, and follow-
ing him A. S. Woodward, were of the opinion that the type-specimen
might represent the lower dentition of M. holmesii Gibbes, which was
deseribed from a supposed upper dental plate with strongly curved su-
tures. The specimen in the Cambridge eollection, however, completes
our knowledge of the dentition of . magister, and we must look else-
where for the opposing dentition of Gibbes’ species. The latter, as has
already Deen intimated, appears to be only very slightly different fromn
M. copeanus of this state.

The type consists of a lower dental plate.

Collections.—Philadelphia Academy of Natural Sciences, Museum of

Comparative Zoology, Cambridge.

Genus AETOBATIS Miiller and Henle.

Tn this genus there is but a single series of very broad, flat teeth,
those of the upper jaw only differing from the median teeth of Mylio~
Datis in their truncated lateral ends. The lower dentition is very nearly
flat, and the teeth are all more or less strongly eurved or angularly bent
in the middle. The coronal surface is smooth or slightly striated, and
the attached surface of the root longitudinally ridged or grooved.
Woodward ' remarks that “In this genus there is much less variability
in the relations of the length and breadth of the teeth according to age
than in Myliobatis; but the form of the lower teeth is so inconstant,
that species cannot be determined upon the evidence of the lower denti-
tion alone.”

' Cat. Foss. Fishes, British Museum, pt. i, 1889, p. 128.
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AETOBATIS ARCUATUS Agassiz.
Plate NIII, Figs. 3a, 3b, 8.

Aetobatis arcuatus Agassiz, 1843. Poiss. Foss., vol. iii, p. 827.

Aetobatis arcuatus Cope, 1867. Proc. Acad. Nat. Sci. Phila., p. 139.

Aetobatis profundus Cope, 1867. Loc. cit., p. 139.

Aetobatis arcuatus Leidy, 1877, Jour. Acad. Nat. Sci. Phila., 2nd ser., vol. viii, p.

245, pl. xxxi, figs. 14-18.

Aetobatis profundus Leidy, 1877. Loc. cit., p. 246, pl. xxxi, figs. 19, 20.

Description.—This species is known only by fragments belonging
chiefly to the lower dentition, and consequently canuot be aecurately
defined. TFounded originally on detached teeth from the Miocene of
Switzerland, it has been reeognized by Cope and Leidy from the eorre-
sponding horizon in Maryland, but has not heen hitherto reported from
the Eoeene. It would appear to be very rare in the latter formation,
as only a few detached teeth have heen colleeted by the Maryland Geo-
logieal Survey. A mumber of Mioecne forms from Charles county are
figured by Leidy (loc. cif., 1877, pl. xxxi), who very plausibly suggests
that the narrow rounded erowns deseribed by Cope as A. profundus are
in reality only worn anterior teeth belonging to the speeies under eon-
sideration. Other species of Aefobatis occur in the Eocene of New Jer-
sey and South Carolina.

Occurrence—Naxgryoy ForyarioN, Popes Creek. AqQuia Forya-
TI0N. Aquia Creek,

Collection.—Maryland Geologieal Survey.

Suborder ASTEROSPONDYLI.
Family CESTRACIONTIDAE.
Genus SYNECHODUS Woodward.

This genus of Cestraciont sharks is known by the nearly complete
dentition and parts of the skeleton in the Lias of England, where it
aeeompanies sueh allied forms as Hybodus, Acrodus, ete., and detached
tecth have also been deseribed from the Cretaeeo-Tertiary of New Zea-
land. Its remains have not been heretofore reported, however, from
strata of undoubted Tertiary age, and the following speeies may be re-
garded as the latest survivor of the genus of whieh we have any reeord.
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SYNECHODUS CLARKII 1. SD.
Plate X1V, Figs. 5a, 5b, be.

Description.—Teeth of small or moderate size, but of relatively stont
proportions, and symmetrical. Median cone sharply recurved, gently
tapering, smooth, eonvex on both faces, and cutting edges not eonspicu-
ously defined; on either side, two much smaller conecs, the cxternal one
being the lesser of the two. Root massive and somewhat turgid, pro-
duced in the are of a circle on the inner face, and flat below; nutrient
foramen small.

The total height of the tooth, oricnted in its natural position, is 7 mm.
The distance from apex to base of crown, mcasured along its recurved
outer face, is 6 mm. The width and thickness of the crown at its base
are equal, amounting to 3 mm., whercas the corresponding measure-
ments of the root, taken at their maximum, are 8 mm. and 4 mm. re-
speetively.

This unique tooth appears sufficiently well characterized, notwith-
standing that the latcral cones are broken off above the base, to warrant
recognition as a distinct species, and it may be fittingly named in honor
of the State Geologist. Much interest is attached to the fact of its
coming from a Tertiary horizon.

Occurrence.—AQuia FormaTioN. Liverpool Point.

Collection.—Maryland Geological Survey.

Family LAMNIDAE.
Genus ODONTASPIS Agassiz.

The tecth of this genus are very similar to those of the Cretaceous
Scapanorhynchus, a survivor of which has been recognized in Mifsiku-
rina of the present day; and they are also, as remarked by Agassiz, very
difficult to distinguish from those of Lamna. The erown is high, nar-
row and eompressed in all except a few hindermost tecth, and adjaeent
to it are one or two pairs of latcral denticles, gencerally sharply pointed.
The anterior teeth are especially high-erowned, comparatively large and
slender, with a mneh produced bifureated root.
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ODONTASPIS ELEGANS (Agassiz).
Plate XIV, Figs. 2a, 2b, 2¢, 3a, 3D, 3c.

Lamna elegans Agassiz, 1843, Poiss. Foss., vol. iii, p 369, pl. x1b, fig. 24,

Lamna elegans Gibbes, 1849, Jour. Acad. Nat. Sci. Phila., 2rd ser., vol. i, p. 196,
pl. xxv, figs. 98-102 (? figs. 96, 97). .

Lammna elegans Emmons, 1858, Rept. Geol. Surv. N. Car., p. 239, figs. 70, 71,

Lamua elegans Noetling, 1885.  Abh. Geol. Specialk. Preussen u. Thiiring. Staaten,
vol. vi, pt. 3, p. 61, pl. iv.

Odontaxpis elegans Woodward, 1889. Cat. Foss. Fishcs, British Mus., pt. i, p. £61.
Odontaspis elegans Clark, 1895, Johns Hopkins Univ. Circ., vol. xv, p. 4.
Odontaspis elegans Clark, 1896. Bull. 141, U. 8. Geol. Survey, p. 62.

Odontaspls elegans Woodward, 1899. Proc. Geol. Assoc., vol. xvi, p. 8, pl. i, figs.
15-18.

Description.—Anterior tecth with a very higli and narrow crown, only
slightly curved, the inner face strongly striated longitudinally, and
scarcely flattened in the middle. A single pair of small, priekle-like
lateral dentieles, and nutritive foramen on the prominent inner side of
the root placed in a deep eleft. Lateral teeth with an almost equally
slender, but less elevated erown, which is similarly striated and flanked
with relatively large, slender dentieles. The two branehes of the root
are long, compressed and generally pointed.

This is the most abundant of all Eocene sharks’ tecth in Maryland
and Virginia, but is of rare oceurrenee in the Miocene. It is a some-
what smaller form than O. macrota, and the anterior teeth of the two
species are so much alike that it is diffieult to separate them. This is
cspecially true of worn speeimens (Plate XIV, Fig. 2) where the den-
tieles are wanting and the striation of the inner face inconspicuous,' and
chief rcliance must be placed on the narrowness of the ecrown. The
anterior teeth sometimes exeeed 4 em. in total height. Dr, F. Noetling,
and following him, Jackel and Smith Woodward, have been chiefly in-
strumental in reconstructing the dentition of this and other species of
Odontagpis.

The type consists of teeth and associated vertebrae in the museum of
College of Surgeons, London.

Occurrence.—AQuis F ORMATION. Aquia Creek, Fort Washington,
Liverpool Point.

Collections.—Johns Hopkins University, Maryland Geologieal Survey.

! On the striation of Sclachian teeth, see J. Probst, Wurit., Jahresh.,, vol. xv
1859, p. 100.

2
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ODONTASPIS MACROTA (Agassiz).

Plate XIV, Figs. 4a, 4b.

Otodus macrotus Agassiz, 1843. Polss. Foss., vol. iii, p. 278, pl. xxxii, figs. 29-31.

Lamna elegans Agassiz, 1843. Tom. cit., p. 289, pl. xxv, figs. 1-7; pl. xxxviia,
figs. 58, 59.

Lamna compressa Agassiz, 1843.  Tom. cit., p. 290, pl. xxxviie, figs. 35-42.

Lamna compresse Gibbes, 1849. Jour. Aead. Nat. Sci. Phila., 2nd ser., vol. i,
p. 197, pl. xxv, figs. 107-112.

Otodus macrotus Gibbes, 1849. Tom. cit., p. 200, pl. xxvi, figs. 2, 143, 144.

Lamna compressa Emmons, 1858, Rept. Geol. Surv. N. Car., p. 240, tigs. 72, 75, 76.

Odontaspis macrota O. Jaekel, 1895. Mém. Comité Géol., 8t. Petersb., vol. ix, pp.
11, 29, pl. 1, figs. 8-17.

Odontaspts macrota Woodward, 1899. Proe. Geol. Assoc., vol. xvi, p. 9, pl. i, tigs.
19, 20.

Description.—Anterior tecth much compressed, the inner faee with
fainter, more wavy and more interrupted strize than those of O. elegans.
Typical lateral tecth mueh compressed, erown with sharp cutting edges

and a faintly striated inner face; outer coronal face gently convex. A
single pair of large and broad lateral denticles, usually rounded, but
somectimes obtuscly pointed.

This species is tolerably abundant in the Iocene of various localities
in Maryland and Virginia, especially at Liverpool Point on the Potomae
river. The lateral tecth rarely execed 2.5 em. nor the anterior 3.5 cm.
in total height.

Occurrence—NANJEMOY ForMatroN. Woodstoek. AqQura Forma-
TION. Aquia Creek, Fort Washington, Liverpool Point.

Collection—Maryland Geological Survey.

ODONTASPIS CUSPIDATA (Agassiz).
Plate XIV, Figs. 1a, 1b, Ga, Gb.

Lamna cuspidate Agassiz, 1843. Poiss. Foss., vol. 1ii, p. 290, pl. xxxviia, figs.
43-50.

Lamna cuspidata Gibbes, 1549. Jour. Aead. Nat. Sci. Plila., 2ud ser., vol. i, p. 197,
pl. xxv, figs. 103-106.

Lamna clavate Agasslz, 1856. Rept. Pae. R. R. Explor. and Surv., vol. v, p. 316,
pl i, figs. 19-21.

Lamna clavate Agassiz, 1856. Amer. Jour. Sel., ser. ii, vol. xxi, p. 275.

Odontaspis hopei Noetling, 1885. Abl. Geol. Specialk., Preussen u. Thiiring,
Staaten, vol. vi, pt. 3, p. 71, pl. v, figs. 1-3.

Odontaspis cuspidata Woodward, 1899. Proc. Geol. Assoe., vol. xvi, p. 7, plL i,
figs. 12-14.
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Description.—Teeth scarccly distinguishable from those of O. elegans
except by their slightly smaller size and by the absence of strie upon
the inner coronal face. Anterior teeth much elevated and narrow, but
moderatcly stout. Tateral denticles of both anterior and lateral teeth
oceasionally flanked by a smaller secondary pair.

Teeth belonging to this species accompany those of 0. elegans and
0. macrota in various localities of Maryland and Virginia, but are less
numerous than either of these forms. From the Miocene of this state,

very few examples have been obtained. In some specimens two well-

developed pairs of lateral denticles occur, as shown in Plate XIV, Fig. 1,
and also in Figs. 86z and 87a of Emmon’s North Carolina Geological
Survey Report (1858), p. 241.

Occurrence—Naxyemoy ForumatioNx. Popes Creck, Woodstock.
Aquia Formarion. Mattawoman Creck, Fort Washington, Liverpool
Point.

Collection—Maryland Geological Survey.

Genus OTODUS Agassiz.

Nearly all the spccies assigned by Agassiz to this genus have Dbecen
distributed by subsequent authors among Lamna, Odonlaspis and
Ozyrhina. Noetling even goes so far as to refer the type-species
0. obliquus, to the genus Carcharodon, although the coronal margin is
never distinetly serrated. The best modern opinion is that the pecu-
liarly robust teeth belonging to this species should be provisionally re-
tained in the place provided for it by its founder, and along with this
should be ranged a sccond, somewhat smaller species occurring in 1ing-
land and Russia, known as O. trigonalis (Jackel).

OToDUS OBLIQUUS Agassiz.
Plate XV, Figs. 1-fc.

Otodus obliquns Agassiz, 1848. Poiss. Foss., vol. iii, p. 267, pl. xxxi, pl. xxxvi,
figs. 22-27.

Otodus obliguns Gibbes, 1849. Jour. Aead. Nat. Sci. Phila., 2nd ser., vol. i, p. 199,
pl. xxvi, figs. 131-137.

Lamna acuminata Gibbes, 1849. Loc. cit., p. 197, pl. xxv, figs. 113, 114 (? not fig.
115).

Lamna (7) obliqua Clark, 1895. Johns Hopkins Univ. Cire., vol. xv, p. 4.

Lamna (?) obliqua Clark, 1896. Bull. 141, U. 8. Geol. Survey, p. 61.

Otodus obliquus Woodward, 1899. Proc. Geol. Assoc., vol. xvi, p. 10.
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Description.—“Tecth robust, attaining to a very large size; erown
moderately compressed, sharply pointed, with one broad acuminate pair
of lateral denticles, and, in the smaller teeth, an additional pair of more
glender dentieles. Outer coronal faece flat or slightly eonvex, without
folds; inner face smooth. Inner face of the root prominent, and nutri-
tive foramen not sunk in a groove.” Agassiz, 1843.

These very robust teeth attain a large size, the crown sometimes meas-
uring 5 em. in height (ef. Plate XV, Fig. 4), but the majority of speci-
mens do not exceed 3 em. in total height. The anterior teetl (Plate
XV, Fig. 1) are narrow and ercet, with rather deeply eleft root, and
frequently with only one or no lateral denticles; they are sometimes diffi-
cult to distinguish from the anterior teeth of Odonlaspis macrola. The
lateral teeth are distinguished by their broader, more eompressed and
usually obliquely directed crowns. The small hindermost teeth are
often extremely broad-based, but here as clesewhere in the jaws, much
individual variation oceurs. It does not appear possible, however, to
recognize more than a single speeies in the Ameriean Tertiaries. Nu-
merous examples are found in the Koeene of Maryland, Virginia, New
Jersey, and the Carolinas. :

Occurrence.—AQuia FormaTIoN. Liverpool, Aquia Creek, Glymont.

Collections.—Maryland Geologieal Survey, Jolins Hopkins University.

Genus CARCHARODON Agassiz.

The teeth of Carcharodon attain enormous size, exceeding those of all
other Selachian genera. They are triangnular, usually erect, and re-
semble those of Ozyrhina and Ofodus except that the edges of the com-
pressed erown arc always serrated. Some species are without lateral
denticles, others have a single pair, serrated like the crown. The genus
enjoyed a world-wide distribution during the Eocene and Miocene, and
was execedingly abundant in various loecalities of both hiemispheres. In
the South Carolina Phosphate Beds the teeth are so numerous as to be

of no mean eommereial importance.



108 SYSTEMATIC PALEONTOLOGY

CARCHARODON AURICULATUS (Blainville).

Squalus auriculatus Blainville, 1818. Nouv. Dict. d’Hist. Nat., vol. xxvii, p. 384.

Carcharodon acutidens Gibbes, 1847. Proc. Acad. Nat. Sci. Phila., p. 267.

Carcharodon angustidens Gibbes, 1848. Jour. Acad. Nat. Sci. Phila., 2nd scr., vol.
i, p. 145, pl. x1x, figs. 10-18, pl. xx, pl. xxi, tigs. 37-38.

Carclharodon acutidens Gibbes, 1848.  Tom. cit., p. 146, pl. xxi, figs. 39-41,

Carcharodon rectus Agassiz, 1856. Rept. Pac. R. R. Explor. and Surv., vol. v, p.
316, plL i, figs. 39-41,

Carcharodon rectus Agassiz, 1856. Amer. Jour. Sei., ser. ii, vol. xxi, p. 274.

Curcharodon crassidens Emmons, 1858. Rept. Geol. Surv. N. Car., p. 233, fig. %a.

Curcharodon contortidens Emmous, 1838. Loec. cit., p. 233, tig. 60.

Carcharodon angustidens Leidy, 1877. Jour. Aead. Nat. Sci. Phila., 2nd ser., vol.

viii, p. 253.
Curcharodon angustidens Noetling, 1883, Abb. Geol. Specialk., Preussen u. Thiir.
Staaten, vol. vi, pt. 3, p. 82, pl. vi, tigs. 1.3,

Description.—“Tceth robust, comparatively narrow, with a pair of
broad lateral denticles; outer coronal face flat or slightly convex. liat-
eral denticles espeeially large in the lateral teeth, which have a very
narrow oblique erown.” DBlainville, 1818.

This speeies is apparently very rare in the Maryland Tertiaries, only
a single fragmentary example having been obtained from the Eocene
of Popes Creek, and very few from the Miocene. Owing to its imper-
feetion, no figure is given of the Xoeene tooth, but it is to be noted that
the lateral denticles are very feebly developed, so that the referenee to
this speeies iz not absolutely certain.

Occurrence—NANJEMOY Foryatiox. Popes Creck.

Collection.—Maryland Geological Survey.

Family CARCHARIIDAE.

The teeth of this family of “man-eating sharks” are very abundant
in the Tertiary of all countries, and closely resemble those of the
Layuxmpag. They differ from the latter however, in their internal strue-
ture, being hollow in the center throughout life, and with minute tubules
radiating from the pulp-cavity across the dentine. The teeth are so
much alike in existing genera that when found in the detached fossil
condition it is often impossible to separate them. For instance, the
upper teeth of Iypoprion are searecly distinguishable from those of
Galeus, and isolated tecth of Galescerdo and Sphyrna are diffieult to dis-
tinguish from those of Carcharias. 1t is rather surprising that the last-
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named genus does not appear to be present in the Maryland Eoeene, and
the teeth of Galeocerdo contortus, although very abundant in the corre-
sponding horizons of Virginia and South Carolina, are likewise wanting
in this state. Hemipristis serra is another common form in the Carolina
Eocene, and also in the Miocene of the Atlantie Slope extending as far
north as Gay Head, Massachusetts, bnt is apparently unknown in the
Eoeence of Maryland and Virginia.

Genus GALEOCERDO Miiller and Henle,

The teeth of this genus are serrated on both margins, have the pos-
terior edge deeply notehed, and the apex more or less sharply inelined
backward. As already remarked, some speeies are very difficult to dis-
tinguish from Carcharias, and in the ease of the tecth referred to
G. minor by Gibbes, Emmons and Cope, comparisons show that these

really belong to species of Carcharias.

(GALEOCERDO LATIDENS Agassiz.

Plate XTIV, Fig. 8.

Galeocerdo latidens Agassiz, 1843. Poiss. Foss., vol. iii, p. 231, pl. xxvi, figs. 22,
23 (2 figs. 20, 21).

Galeocerdo latidens Gibbes, 1849, Jour. Acad. Nat. Sei. Phila., 2nd ser., vol. i,
p. 192, pl. xxv, figs. 59-62.

Description— Teeth broad, mostly low-crowned, the largest meas-
uring about .024 em. across the base. Anterior eoronal margin only
slightly arched, except near the apex; apex above the posterior notch
small, narrow; margin below the posterior noteh long, straight and much
inclined; root large. Serrations of the coronal margin very prominent.”

This speeies is not uncommon in the Maryland Miocene, but as yet
only a single example has been obtained from the Eoeene of this state.
Tts preservation is not so good as might be desired, and it is rather under
the average size attained by this species.

Occurrence—NaNJEMOY FormarioN. Woodstock.

Collection.—Maryland Geological Survey.

Genus SPHYRNA Rafinesque.
The small teeth belonging to this genus are similar in both jaws,
oblique, with a slight posterior notch, and margins smooth or serrated.
Their resemblance to the teeth of Carcharias has already been noted.
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SPHYRNA PRISCA Agassiz.
Plate X1V, Figs. 7a, 7b.

Sphyrna prisca Agassiz, 1843, Poiss. Foss., vol. iii, p. 234, pl. xxvie, figs. 35-50,

Sphyrna prisca Gibbes, 1849, Jour. Acad. Nat. Sci. Phila., 2nd ser., vol. i, p. 194,
pl. xxv, tigs. 88-90.

Lamna compressa (pers) Emmons, 1858.  Rept. Geol. Surv. N. Car., p. 240, figs.
79-81.

(?) Sphyrna denticulata Emmons, 1858. Loc. c¢it., p. 241, fig. Sda.

Description.—Teeth small, broad, gently oblique, often crect, with
finely scrrated edges.

This species is very abundant in the Eocene of South Carolina and
Miocene of Maryland, but only two or thrce rather imperfeet examples
have becn obtained from the Eocene of this state. There was also found
one doubtful tooth, which may possibly belong to a distinet species.

Occurrence.—AQuia ForyatioN. Liverpool Point.

Collection.—Maryland Geological Survey.

SELACHIAN VERTEBRAE.

Detaclied vertebrae of the Asterospondylic type, eonsisting of ealeified
eartilage and therefore not well adapted for preservation, are occasionally
met with in the Eoeenc of Clifton Beaeh and a few other loealities in
Maryland and Virginia. Some of the larger ones are but slightly con-
cave on both faces, and belong without doubt among the LAMNIDAE,
possibly to Otodus or Carcharodon. Detached vertebrac of bLoth Elas-
mobranch and Teleost fishes are much more common in the Mioeene
than Eocene, and represent a considerable variety of forms. In Plate

XTI, Figs. Ya and 7b are represented detaehed vertchrae of an indeter-
minate species of bony fishes.

SuUBCLASS TE LEOSTOM l '
order ACTINOPTERYGII.

Remains of bony fishes are very rare in the Tertiary of the Middle
Atlantic Slope, and are confined to detached vertebrac, otolites and por-
tions of the dentition. A few species founded on dctached teeth from
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the Eoecue of South Carolina have been described by Leidy,’ and a
singular bone from the same horizon supposed to belong to Plataz is
figured by Gibbes.” Cope records in all only one species of Actinoptery-
gians from the Miocene of Maryland (Sphyraena speciosa), and five
from the same horizon in New Jersey, as follows: Sphyracna speciosa,
S. siloviana, Phasganodus gentryi, Crommyodus irreqularis, and Phyllo-
dus curvidens” The last-named genus is of exceptionally rare occur-
rence in the American Tertiary, being known only by the four detached
dental plates noticed by Wyman' and by Marsh.® The peculiar teeth first
described by Leidy from the Cretaccous of New Jersey under the name
of Ischyrhiza, occur also in the Miocene of Maryland and North Carolina,
if we may eredit the statements of Cope°; and according to this author
certain coalesced caudal vertebrae (“hypural fans”) aeccompanying the
Cretaceous teeth and oeecurring also in the Eocene of Maryland and
South Carolina should be referred to this genus, which he elaims is re-
lated to the Esocidac. It is much more likely, however, that the Cre-
taceous fans belong to Protosphyraena or some similar form, and that

the Tertiary fans, which all agree in having the terminal centrum at-

tached, belong to one or more species of Sword-fishes.

Genus XIPHIAS Linnaeus.

Fragmentary remains of Sword-fishes have been met with from time
to time in various Tertiary horizons, but in most cases arc insufficient
for accurate identification. Detached rostra and hypural fans of large
size, both probably belonging to Xiphias or some rclated genus, are not
uncommon in the Eocene of South Carolina. A number of such re-
mains, including the types of X. robustus Leidy, arc preserved in the
Holmes Collection belonging to the American Muscum of Natural His-
tory in New York. Iere also is to be scen the tooth of Ischyrhiza mira
figured by Leidy in Holmes' Post-Pleiocene Fossils of South Carolina
(Plate XXV, Tigs. 3, 4), which is the most perfeet speeimen of that

1 Jour. Acad. Nat. Sci. Phila., 2nd ser., vol. viii, 1877, pp. 254-257, pl. xxxiv.

2 Ibid., vol, i, 1849, p. 300, pl. xlii, figs. 10-13.

3 Proc. Amer. Philos. Soc., vol. xiv, 1875, p. 362.

4 Amer. Jour. Sci., ser. ii, vol. x, 1850, p. 234.

5 Proc. Amer. Assoc, Adv. Sci., 18th Mcet., 1870, p. 228.

6 Vertebrata Cret. Form. West, Rept. U. 8. Geol. Surv. Territ., vol. ii,1875, p. 280.
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form extant. The Tertiary eaudal fans which have been theoretically
associated with the teeth of Ischyrhiza by Cope and Clark are here con-
sidered to belong to typical Sword-fishes. "The following speeies is the

only one known to oecur in Maryland.

Nirpuias (?) raprata (Clark).

Plate XII, Fig. 8.

Ischyrhiza (?) radiata Clark, 1895, Johns Hopkins Univ. Circ., vol. xv, p. 4.

Ischyrhiza (2) radiata Clark, 1896, Bull. 141, U. 8. Geol. Survey, p. 60, pl. vii, fig.

2a (2 non tigs. 2b, 2¢).

Description.—Terminal vertebral centrum deeply coneave in front and
circular in cross-section, its neural and haemal gpines fused into a solid
fan-shaped body; the anterior hacmal spine less completely fused with
the next following than are all the rest, and cven separated from it near
the point of attachment with the centrum by a small perforation passing
completely through the fan. [Dentition and other parts of the skeleton
unknown. |

This species is established on a unique fan-shaped body, the extreme
height of which is 3.9 em.; but some of the South Carolina specimens
exceed 10 em. The latter also differ from the Maryland form in having
the vertebral centrmn transversely clongated instead of circular.

The type is a hypural fan in the Museum of Johns Hopkins Uni-
versity.

Occurrence.—AQuia FForyariox. Clifton Beach.

Collection.—Johns Hopkins University.

Genus PHYLLODUS Agassiz.

The presenee of this interesting genus in North America was first
made known by Dr. Jeffries Wyman," who came into possession of two
unique dental plates from the Eocene of Richmond, Virginia. Rather
poorly executed woodculs of both specimens are given by him, the more
perfect one being compared with P. foliapicus Agassiz, and the other
deelared to be different from any deseribed species. This paper of Wy-
man’s seems to have escaped general uotice, and was eertainly over-
looked by Marsh,” when in 1870 he claimed his P. elegans and P. curvi-

1 Amer. Jour. 8ci., ser. ii, vol. x, 18530, p. 234.
2 Proc. Amer. Assoc. Adv. fci., 18th Meet., 1870, p. 238.
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dens, likewise founded on unique dental plates from the Locene and
Miocene respectively of New Jersey, to be the first indications of this
genus in North America. Neither of the last two species have been
figured, but it is probable from Marsh’s brief description that P. elegans
is a young example of P. toliapicus. Turthermore, it is practically cer-

tain that neither of Wyman’s specimens are referable to P. foliapicus,
but each is representative of a distinct species. Whether their horizon
is FKocene or Miocene was not conclusively determined by Wyman,
although the chances are in favor of attributing them to the former.
Traces of this genus have not as yet been discovered in Maryland, but
the following species deserves notice on account of its historical and

scientific interest.

PnyLLoDUS HIPPARIONYX N. sp.

Plyllodus sp. aff. toliapicus Wyman, 1850, Amer. Jour. Sci., ser. ii, vol. x, p. 234,
woode. fig. 9a.

Type.—Detached dental plate; formerly in Museum of Comparative
Zoology, Cambridge, Mass.

OTOLITES.
Plate XII, Figs. 4-6.

“ ear-stones,” are found almost exclusively in the

Fish otolites, or
detached condition, this being due to the fact that they are held in
place during lifc only by membrancs, and henee readily fall out from
the head and sink to the bottom while the decomposing body of the fish
continues to float on the surface, a prey to all sorts of creatures, or is
cast ashore by the waves. The circumstance of large numbers of fossil
fish skeletons being found in close proximity to one another, but none
of them having otolites preserved in sifu, is cited as an argument against
their having met their death suddenly or in shoals. The peculiar struc-
ture and composition of otolites favor their preservation in the fossil
state, hence it is not surprising that they should occur in considerable
abundance and varicty throughout the Tertiary and even older horizons.
Rather is it the converse proposition which excites wonder; for when we
consider the number of forms represented solely by ear-bones, it is diffi-
cult to understand why not a vestige of other parts of the skeleton re-

mains.
S
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The otolites of Cyelostomes and eartilaginous fishes eonsist of irregu-
lar and loosely united aggregations of lime earbonate; those of Teleos-
tomes, on the other hand, are dense poreellanous bodies composed of
microseopie erystals of caleite, exeellently adapted for fossilization. The
proportion of ealeite frequently amounts to 98 per eent of the whole,
and the organie matter rarely exeeeds 4 per cent. Although extremely
variable in form and size, nothing ean be predicated from these char-
acters as to the proportions of the eomplete fish. The seulpturing of
the external surface, however, has been found fairly distinetive for eer-
tain families; for instanee, it is more or less tubereulose among the
G ADIDAE, SCIAENIDAE, ete., and radially folded among the PrrciDAE
and SPARIDAL.

Otolites are seercted in a few definite regions of the auditory appa-
ratus. A small one, termed by Koken the lapillus, is formed in a por-
tion of the labyrinth known as the ¢ vestibule ” or wériculus; another
(asteriscus of Koken) oeeurs in the posterior prolongation of the otolite-
sae (sacculus), and the prineipal ear-stone in the eenter of the sae proper.
The prineipal otolite (sagitta of Koken) oeeupies a eonstant position
with reference to the investing saeeulus, partaking of its shape and
being attached to its inner wall; and aceordingly it is eapable of being
precisely oriented, even when found in the detaclied fossil eondition.
That is to say, a dorsal and ventral, anterior and posterior, and inner
and outer side are almost always to be reeognized, as well as the side of
the head to which it belongs. DBut on the other hand the eonfiguration,
and in the opinion of some exeellent authorities, even the surface mark-
ings of fish otolites are dependent on the variable form of the enclosing
membranous sac, and are by no means constant within speccific or cven

s e e
generie limits.

I« Hasse hiilt auch die Form der Otolithen fiir unwicltig, als ein mit der Form
des Sacculus sich anderudes Moment. . . . Die Gestalt der Otolithen ist allerdings in
gewissen Grenzen variabel, in Znsammenhange mit den individucllen Schwankungen
der Sacculus-Form, welcher sie sich anpasst. Auch ist das Wachsthum vorwiegend

anf die dusscre Seite angewiescn, welche frei im Sacculusliegt; .. .. dementsprechend
ist das Wachsthum der iusseren Seite unregelmissiger, und gerade die auf die Sculptur
dersclhen sich griindenden Merkmale . . . erwiesen sich 6fters als ungecignet, weil sie

sich durch Vergrosserung des Gehorsteines zu leicht verwischen:” —E. Koken, Ueber
Fisch-Otolithen etc. (Zeitschr. d. d. geol. Ges., vol. xxxvi, 1884, p. 515).
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Nevertheless, the structure and topography of these minute and ap-
parently insignificant bodies have been investigated with great care, and
a preeise nomenelature established. For the depression extending from
the anterior margin backward in a horizontal direction on the flat or
concave inner side, Koken has proposed the designation of sulcus acusti-
cus, and this he regards as furnishing the most important diagnostie
charaeters. The senlpture of the inner and outer sides, and nature of
the peripheral border, whether sharp or thickened, smooth, folded, den-
tieulated or ineised, and various minor characters of like nature are all
taken into acecount in the attempt to identify detached specimens.
Their size, too, is lield to be an important distinguishing charaeter.

The most painstaking investigations on fossil otolites from both our
own and European Tertiaries are those of Professor Koken,' and refer-
ence should be had to his writings by all interested in this subject. A
snmmary of the carlier literature is given by him in the first paper cited
below. If any are inclined to question the accuracy of his determina-
tions of genera and species, the opportunity is eertainly open for more
extended eomparisons with reeent and fossil forms.

Otolites oceur rather frequently in the Eoeenc of Maryland, but only

a few have been found in the Miocene at Plum Point. A few typieal
examples are shown in Plate XII, Figs. 4-6, but further than to say that
they bear a general resemblance to those of the GADIDAE, their identi-
fication is not atteinpted here.

Occurrence—NANIEMOY ForMaTION. Port Tobaceo, 2 miles above
Popes Creek, Woodstoek.

Collcction.—Maryland Geological Survey.

COPROLITES.

Rolled eylindrical bodies of amorphous strueture and very suggestive
of fossil fish excrement are oecasionally found at a few localities in the
Eoeene of Maryland and Virginia. The occurrence of coprolites of enor-
mous size in the Mioeene of Virginia has been known for a long time.’

! Loc. ¢it., pp. 500-565.—Neue Untersuchungen an tertiiren Fisch-Otolithen, ibid.,
vol. X1, 1888, pp. 274-305.

? Wyman, Notice of Remains of Vertebrated Animals found at Richmond, Virginia,
Amer. Jour. Sci., ser. ii, vol. x, 1850, p. 235.
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ARTHROPODA.

Crass C RUSTACEA
Superorder MALACOSTRACA.

Order DECAPODA.
Family CANCROIDEA.

Description.—Claws belonging to an indeterminate genus of the
Cancroidea are abundant in the bed underlying the indurated ledge at
Upper Marlboro.

All of the speeimens are so fragmentary that no attempt is made to
illustrate the forms.

Collection.—Maryland Geologieal Survey.

Superorder OSTRACODA.

Family BAIRDIIDAE.
Genus BYTHOCYPRIS Brady.

BYTIHOCYPRIS SUBAEQUATA n. SP.
Plate XV, Ifigs. 1-4.

Description.—Carapace about 1.0 mm. in length, elongate, subeylin-
drical or, perhaps better, subreniform, the dorsal outline areuate, the
ventral slightly hollowed, and the ends rounded and nearly equal, the
posterior a trifle blunter than the anterior; end view nearly eircular,
dorsal and ventral views lanceolate, with the greatest thickness about
the middle of the posterior half; left valve slightly overlapping the
right along its ventral edge; surface smooth or very finely graunulose.
Inner side of valves with simple thin edges, and within these, exeept
along the dorsal border, a thin bevelled plate, much the widest an-
teriorly.

There are numerous fossil and reeent Ostracoda, mostly of otherwise
widely diverging genera, that liave a carapace similar to this, but none
was found exaetly matching it.
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Occurrence.—Aquis Formatiox. Upper Marlboro.
Collection.—Maryland Geological Survey.

BYTHOCYPRIS PARILIS n. sp.
Plate XVI, Figs. 5-8.

Description.—Carapace about 1.0 mm. long, and nearly or quite 0.5
mm. high; reniform, strongly archied dorsally, very slightly sinuate or
straight in the ventral portion of the outline, and with the ends rounded
and very nearly equal, the posterior outline however being usually a
trific oblique above, and the turn into the basal line slightly lower than
at the front end; point of greatest thickness above the middle, the slope
toward the ventral edge being flatter than elsewhere; edge view elongate,
subelliptical, the anterior extremity more acute than the posterior, the
latter being comparatively blunt. Teft valve slightly overlapping the
right both above and below, its ventral edge somewhat thickened in the
middle and bordered along the anterior and posterior thirds of its extent
by a sharply impressed, thin line. Surfaee geucrally appearing quite
smooth, but under favorable circumstances very small scattered punctae

may be obscrved. Interior of valves with the marginal plate well de-

veloped and widest in front.

This carapace is relatively higher, has a more arcuate back, and less
acutc anterior extremity (in edge view) than its associate B. subaequata.
It is distinguished further by the dorsal overlap of the valves and in the
greater development of the internal marginal plate.

Occurrence.—AQuis Foryariox. Upper Marlboro.

Collection.—Maryland Geological Survey.

Family CYTHERELLIDAE.
Genus CYTHERELLA Jones.
CYTHERELLA MARLBOROENSIS 1. S].
Plate XVI, Trigs. 9-13.

Description.—Carapace nearly regularly ovate, the height and length
about as two is to three; 0.9 or 1.0 mm. in length; ventral portion of
outline somewhat less convex than the dorsal. Right valve much larger
than the left and projecting beyond it all around. Edge view obtusely
lanceolate, with both extremitics blunt, the posterior, the more so, and
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much thicker than the other; end view subovate. Valves compara-
tively thin for this genus, the marginal groove of the right valve rcla-
tively narrow though sharply defined. Interior of right valve with two
subovate smooth spaces, situated one in the anterior, the other in the
posterior half, and around them coneentric rows of small pustules. Sur-
face smooth or minutely punctate.

No known Tertiary specics agrees very eloscly with this. The well-
known C. compressa (Miinster), has a similar edge view, as have also
several other speeies, but otherwise, the form of its earapace, especially
the ventral portion of the outline, is quite different. The Cretaccous
C. ovata is probably a closer relative but differs obviously in its edge
and end views.

Occurrence—Aqurs Foryariox. Upper Marlboro.

Collection.—Maryland Geological Survey.

CYTHERELLA SUBMARGINATA T. SP.
Plate XVI, Figs. 14, 15.

Description.—Carapace about 1.0 mm. in length, somewhat oblong,
rounded at the ends, the posterior end a little wider and its margin
more oblique above and merging more gradually into the very slightly
arcuate dorsal outline than the anterior; ventral margin straight, cdge
view subcunciform, end view subovate. Valves compressed convex,
thickest posteriorly, with an obscurely defined broad depression near
the midlength and mostly above the eenter of the valves. A narrow
but distinet rim borders the two ends. Surface smooth.

Of this species only the single valve figured has been seen. Com-
pared with deseribed species it was found to agree rather well with C.
londinensis Jones a Lower Focene species from London, Eng., but after
a closer examination it was decided that it could not be justly referred
to that species. As described and figured O'. londinensis must have quite
a different appearanee in cdge views, due to the more uniform eonvexity
of its valves. The central depression and marginal rims as well as its
different outline, will serve to distinguish C. submarginata at once from
C. marlboroensis with which it is associated.

Occurrence.—AQuia Formarion. Upper Marlboro.

Oollection.—-—Maryland Geological Survey.
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Family CYTHERIDAE.
Genus CYTHERE Miiller.

CYTIERE MARYLANDICA D. s].
Plate XVI, Figs. 16-18.

Descriplion.—Carapace about 1.0 mm. in length and 0.55 mm. in
height and thickness, subovate in outline; hinge straight, half the en-
tire length of carapace, ventral outline broadly arcuate; anterior end
obliquely rounded, most prominent in the lower half and much wider
than the posterior end; the latter is neatly rounded below, obtusely angu-
lar above the middle, then straight or slightly sinuate to the subangular
extremity of the hinge line. Valves unequal, the left overlapping the
right, very eonvex and swollen in the middle and thickest near the
ventral edge. The swollen region of the valves is of subtriangular shape
and sharply defined where it rises from the relatively small, compressed,
terminal remnants of the surface. Of these remmnants the posterior is
more depressed (it may appear like a flattened border) and narrower than
the anterior one, and both are marked with shallow pits arranged in
rather obscure coneentrie series. The surface of tlie swollen region is
more distinetly pitted, with the pits arranged in the lower half between
more or less sharp longitudinal curved riblets and much less regularly
in the upper half. Sometimes the swelling is terminated below by one
or two ribs more prominent and stronger than the rest. Edge view
subovate, with the ends prodnced; end view subtriangular with the lat-
eral lines rather strongly convex. MHingement comnsists as usual in
Cythere of large lateral teeth and eonnecting bar.

This seems to be a well-marked species with not very close relations
to C. trigonula Jones and C. {riangularis (Reuss) Jones. TFrom both
it differs in outline, the former, varying further in, having also a finer
surface punctation, a much more triangular end view, and relatively
very slightly compressed ends eausing the edge view to be equally dif-
ferent. C. lriangularis agrees better in end and edge views but its sur-
face differs decidedly, being “smootl, shining, and beset with seattered
setac.” Another of the species deseribed by Jones in his Monograph of
the Tertiary Iintomostraea of Ingland, espeeially sinee he mentions
that he has a seareely distinguishable variety of it from the middle Ter-
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tiary of Maryland, may be compared with C. marylandica. This is
Cythere punctata (Miinster). Judging from illustrations alone the pres-
ent speeies must be quite distinet and so obviously that it seems highly
improbable that the Ameriean variety of Miinster’s speeies mentioned by
Jones, is the same as the one above deseribed.

Occurrence.—AQuia FormarioN. TUpper Marlboro, Brooks Estate
near Seat Pleasant.

Collection.—Maryland Geological Survey.

Genus CYTHEREIS jJones.
CYTHEREIS BASSLERI N. sp.
Plate XVI, Figs. 19-21.

Description.—Carapace oblong, length 0.80 to 0.85 mm., widest and
rounded anteriorly; the posterior edge more or less angunlar in the mid-
dle, straight or slightly sinuate above to the angular extremity of the
hinge, and with two or three spines projeeting from the slightly eonvex,
lower half; edges with a thickened rounded rim, beeoming obsolete near
the eenter of the flattened ventral region; hinge line straight exeept at
the antero-eardinal angle which is thickened and prominent; ventral
ontline slightly sinuate. Valves equal, with a rounded sub-eentral node,
sometimes obseured by a network of small ridges, and a sharp ventral
ridge rising gradually from its inception at the antero-ventral angle and
eeasing abruptly at a point about one-fourth of the length of the valve
from its posterior extremity. A less prominent ridge runs from the
high end of the ventral ridge in a slightly oblique direetion to the post-
cardinal angle and then turns forward. The whole surface is eovered
with rather large pits arranged in more or less irregular eurved series,
the spaee between the rows, espeeially over the central portion of the
valves being raised into thin and sometimes eoaleseing ridges.

This speeies presents more or less elose affinities with no less than
six of the species of Cyfhere figured by Bosquet in his excellent Mono-
graph of the Ostracoda of the Tertiary deposits of France.! These are
C. hebertiana Bosq., C. thierensiana Bosq., C. deshaycsiana Bosq., C.

I Dese. des Entomostrace’s Fossiles des Terrains Tertiaires de la France et de la
Belgique. Mem. Couron. Aecad. Belg., Tome xxiv, 1851.
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angusticostala Bosq., C. macropora Bosq. and C. edwardsi (Roemer), all
.Xocene species except the last, which is a widely distributed Miocene
fossil. Despite the often striking similarities presented, not one of the
European species mentioned agrees closely enough in all respects to
justify a reference of the Maryland form to it.

Cylhereis bassleri, which I name in honor of my able and indefatigable
assistant, Mr. R. 8. Bassler, seems to be a common fossil at Upper Marl-
boro. Considering that the specimens studied present considerable
variation in surface sculpture, it is possible that they represent more
than a single specific type. I have also a specimen from the Cretaceous
at Vineentown, N. J., which can scarcely be distinguished from the
Upper Marlboro specimen figured.

Occurrence.—AqQuia Forwation. Upper Marlboro.

Collection.—Maryland Geological Survey.

Genus CYTHERIDEA Bosquet.

CYTHERIDEA PERARCUATA n. SP.
Plate XVI, Fig. 22, 23.

Description.—Carapace 1.1 mm. long, 0.6 mm. high, strongly and, ex-

cepting the acuininate posterior extremity, rather uniformly convex,
obliquely acute-ovate in outline; ventral edge straight to the acute pos-
terior extremity, the sharpness of which is emphasized by a small spine;
anterior outline wide and regularly rounded, and armed with five or
six spines; dorsal side strongly arcuate, the curve straightening some-
what as it nears the posterior end. Central portion of surface, over a
space corresponding in shape with the outline of the valves, marked
with eleven or twelve approximately vertical furrows, cach including
a row of small punctures. Beyond this space the surface is smooth, ex-
cepting toward the posterior end where an obscurely wrinkled appearance
may be observed. Ventral edge of right valve with a narrow bevel in-
ward. Ilinge as required by the genus, consisting of a series of small
denticles at each end of the hinge in right valve and corresponding
sockets in the left valve. Xdge view broadly lanceolate, thickest near the
middle length and slightly more attenmate behind than in front; end

view subecireular.




122 SYSTEMATIC PALEONTOLOGY

At first it was believed that this form might be regarded as a variety
of Cytheridea miillers (Miinster), a common and widely distributed
Kuropean Tertiary and Recent species. However a more careful com-
parison brought out so many differences that it scemed best to rank them
as distinct species. This conclusion was confirmed by finding almost
unquestionable C. miillert associated with C. perarcuata at Woodstock,
while C. infermedia (Rcuss) which Jones considers a close varicty of
C. miilleri, was found rather abundantly in association with specimens
agreeing closely with Jones’ C. debilis, at Upper Marlboro. C. perarcu-
ata differs from all of these forms in the restricted extent of its surface
markings, in wanting a mesial furrow, in its relatively greater height
and more strongly arcuate dorsal outline. Tts edge view furthermorec
is decidedly different, the central portion being thicker, while the ends,
the posterior cspecially, are thinner.

Occurrence—NANJEMOY ForMATION. Woodstock. AqQuria TForsa-
TION. Potomac Creek.

Collection.—Maryland Geological Survey.

MOLLUSCA.

CLaAss CEPHALOPODA
subclass TETRABRANCHIATA.

order NAUTILOIDEA.

Suborder ORTHOCHAENITES.
Family CLYDONAUTILIDAE.
Genus HERCOGLOSSA Conrad.
HERCOGLOSSA TUOMEYI n. sp.
Plates X'VII-XIX,

Yautilus sp. Tuomey, 1842, Amer. Jour. Sci., vol. xliii, p. 187.
Nautilus sp. Clark, 1895, Johns Hopkins Univ. Cire., vol. xv, p. 4.
. Nautilus sp. Clark, 1896, Bull. 141, U. 8. Geol. Survey, p. 63, pl. ix, fig. 1.

Description.—Shell large; aperture wide, narrowing rapidly, without
curving to a narrow and sharply rounded periphery; ventral saddles of
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moderate size; lateral lobes regularly but moderately rounded; lateral
saddles narrower and sharper than the other saddles; wmbilici not small;
shell thick (2-8 mm.), marked by fine, distinet, elosely-set lines of
growth, which sweep sharply baek on the periphery.

This speeies is distingnished from H. (Enclimaloceras) ulrichi by its
mueh less prominent ventral saddles, and by its less uniformly rounded
transverse section, the sides being almost without eurvature down almost
to the very periphery.

The nautiloid shell which Tuomey roughly deseribed without naming
was from the James river and from a horizon exaetly eorresponding to
our Popes Creek oeccurrence. There is little doubt that it was this
speeies.

Diameter (restored) of coil of largest speeimen about 400 mm.

Occurrence—NaxguEsoy FormaTioN. Popes Creck (abundant).
Aquis Yormatriox. Clifton Beach (fragmments rare).

Collections.—Maryland Geological Survey, Johns Hopkins University.

‘CLASS GASTRO PODA

order OPISTHOBRANCHIATA.
Suborder TECTIBRANCHIATA.
Family ACTAEONIDAE.

Genus TORNATELLAEA Conrad.

TORNATELLAEA BELLA Conrad.
Plate XX, Tigs. 1, 1a, 2.

Tornatellaea bella Conrad, 1860, Jour. Acad. Nat. Sci. Phila., 2nd ser., vol. iv,
p. 294, pl. xlvil, fig. 23.
Tornatella bella Clark, 1895, Johns Hopkins Univ. Circ., vol. xv, p. 4.
Tornatella bella Clark, 1896, Bull. 141, U. 8. Geol. Survey, p. 63.
Description.— Ovate, spire conical; revolving lines numerous, im-
pressed, punctate striate.” Conrad, 1860.
Shell solid, ovate in profile, six-whorled; surface with uniform, pune-

tate, spiral grooves, erossed only by lines of growth and regularly un-
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dulating in width; spire short, conical, acuminate; whorls slightly con-
vex; body whorl more than half the length of the shell, moderately
eonvex; suture distinet; outer lip sometimes crenulate; columella with
two pronounced oblique plieae.

Length, 15 mm.; width, 8 mm.

Occurrence.—NaxJEM0Y ForvazioN. West of Port Tobaceo. Wood-
stoek, 1 mile southcast of Piseataway. AqQura FormarrioN. Aquia
Creek, Potomac Creek, 1 mile northeast of Piseataway, Upper Marlboro.

Collections.—Maryland Geologieal Survey, Philadelphia Academy of
Natural Seiences, U. S. National Museum.

Family RINGICULIDAE.
Genus RINGICULA Deshayes.

RixgreurLa parni Clark.
Plate XX, Figs. 3, 3a.

Ringicula dalli Clark, 1895, Johns Hopkins Univ. Cire., vol. xv, p. 4.
Ringicula dalli Clark, 1896, Bnll. 141, U. 8. Geol. Survey, p. 64, pl. ix, figs. 3a, 3b.
Ringicula delli Aldrieh, 1897, Bull. Amer. Pal. No. 8, p. 8, pl. i, fig. 6.

Description.—< Shell small, five-whorled; surfaee of last four whorls
strongly striate spirally; spire clevated, acuminate; body whorl mueh
inflated; outer lip much thickened and crenulate within; eolumella with
thiek eallous and with two strong plaits.” Clark, 1896.

Length, 3 mm.; width, 2 mm.

Occurrence.—NaN3EMOY ForMartoN. Woodstock.

Collection.—Maryland Geological Survey.

Family SCAPHANDRIDAE.
Genus CYLICHNA Loven.

CyricaNa vENusTA Clark.
Plate XX, Tigs. 4, 4a.

Cylichna venusta Clark, 1895, Johns Hopkins Univ. Circ., vol. xv, p. 4.
Cylichna venuste Clark, 1896, Bnll. 141, U. 8. Geol, Survey, p. 64, pL!ix, figs. 2a, 20.

Description.—* Shell small, elongate-ovate, rather globose; surface
spirally striate; spire depressed; eolumella with small obscure plait.”
Clark, 1896.
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The spire is usually perforate, and the revolving lines alternate and
punetate. It most elosely resembles C. aldrichi Langdon, from whieh it
is distinguished by being proportionally longer, less eylindrical in out-
line, and with the spire less strongly perforate.

Length, 7 mm.; width, 3.5 mm.

Occurrence.—NANTEMOY FormaTiox. West of Port Tobaeeo, Head of
Nanjemoy Creek, Woodstoek. Aqura Formarrox. 1 mile southeast
of Mason Springs, Potomae Creek, 2 miles below Potomae Creek, 1
nmile northeast of Piscataway, Clifton Beaeh.

Collections.—Johns Hopkins University, Maryland Geologieal Survey.

Superfamily TOXOGLOSSA.
Family PLEUROTOMIDAE.

Genus PLEUROTOMA Lamarck.

PrLEURoTOMA HARRISI Clark.
Plate XX, Figs. 5, 5a, 6.

Pleurotoma harrisi Clark, 1895, Johns Hopkins Univ. Circ., vol. xv, p. 4.

Pleurotoma harrisi Clark, 1896, Bull. 141, U. S. Geol. Survey, p. 64, pl. ix, figs. 4a,

4b.

Description—“Shell of moderate size, elongate, five or six whorled;
surface with distinet, revolving lines of varying size, erossed by trans-
verse ridges; aperture narrow, with long straight eanal” Clark, 1896.

The lower half of the whorl is strongly eonvex and is strongly orna-
mented with revolving lines, alternating in size, and is erossed on the
shoulder by oblique nodular ridges. The upper half of the whorl is
flat, with very faint revolving lines, exeept one or two strong ones about
the middle of the flat zone. The aperture narrows rapidly toward the

base, the body whorl partaking of the eonstrietion. 'The eanal is very

long, straight, and narrow.

Length, 30 mm.; width, 8 mn.

Occurrence—AQura ForyaTron. Potomae Creek, 2 miles below Po-
tomae Creek, 1 mile southeast of Mason Springs.

Collection.—Maryland Geologieal Survey.
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PLEUROTOMA POTOMACENSIS n. sp.
Plate XX, Figs. 7, Ya.

Deseription.—Shell attenuate, with spire and beak of equal length;
aperture narrow; beak long and straight; whorls seven, with four more
in the nueleus; few large, raised, revolving lines on and below the shoul-
ders; numerous fine, proximate lines between these, and covering the
entire whorl; two prominent, raised, revolving lines below the suture,
the lower more prominent; shoulder with acute nodes, carinated by one
or two of the major revolving lines; lines of growth faint.

Some varicties of P. nasuta Whitfield are very similar to this speecies.
It is intermediate between that species and P. harrisi Clark.

Length, 31 mm.; width, 8 mm.

Occurrence.—AqQuis ForyMatioN. 1 mile northeast of Piscataway, 2
miles below Potomae Creek.

Collcetion.—Maryland Geological Survey.

PLEUROTOMA DUCATELI n. sp.
Plate XX, Fig. 8.

Description.—Surface smooth, save for faint, impressed, revolving
lines which become stronger just below the suture, and very strong on
the beak; suture very distinet; eolumella straight, striated spirally; lines
of growth faint, with broad sinus below the suture.

Length, 10 mm.; width, 4 mm.

Occurrence—AQuia FormatioN. 1 mile southeast of Mason Springs.

Collection.—Maryland Geologieal Survey.

PLEUROTOMA TYSONT N. Sp.
Plate XX, TFig. 9.

Deseription.—Shell eight-whorled; body whorl about half the length
of shell; mouth eontracting but slightly toward beak; body whorl with
sixteen, oblique, longitudinal ribs, strongly nodular where crossed by
the large, elevated, revolving lines; eight strong, revolving lines on the
body whorl below the shoulder, and numerous fainter ones below, on the
beak. All the whorls arc coneave above the shoulder, and unseulptured,
save for lines of growth and for a strong, raised, nodular, subsutural
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line. Whorls of the spire with four nodular revolving lines below the
shoulder.
Length, 12 mm.; width, 4 mm.
Occurrence—~AQuia FORMATION. 1 mile southeast of Mason Springs.
Collection.—Maryland Geological Survey.

Subgenus HEMIPLEUROTOMA Cossmann.

PrreuroroMs (HEMIPLEUROTOMA) CHILDRENI Lea.
Plate XX, Figs. 10, 11.

Pleurotoma childreni Lea, 1833, Contrib. to Geol., p. 187, plL iv, fig. 182,
DPleurotoma denticula var Harris, 1899, Bull. Amer. Pal., No. 11, p. 12, pl. i, figs.
21, 29.

Description— Shell fusiform, turrited, transversely striate, granu-
late on the larger part of the whorl; substance of the shell rather thiek;
spire elevated, obtuse at apex; whorls about nine, subeanalieulate above;
mouth long and narrow, one-third the length of the shell.” I.ea, 1833.

Our speeimens vary considerably in the smaller details of seulpture,
but all seem to fall within the limits of variation of the Alabama form.
Whether they are the same as the Freneh species P. denticula Bast. to
which Professor Harris assigns the Alabama form is a question that
cannot be settled hiere. They agree with it well enough to fall into the
subgenus Hemipleurotoma of which P. denticulu is the type.

Length, 12 mm.; width, 3.5 mm.

Occurrence.—AQuis ForMATION. 1 mile southeast of Mason Springs,
2 miles below Potomae Creek.
Collection.—Maryland Geologieal Survey.

PLEUROTOMA PISCATAVENSIS n. sp.
Plate XX, Fig. 12.

Description.—Shell fusiform, seven-whorled, earinated; lines of growth
distinet; revolving lines absent above the shoulder, one to three in num-
ber below the shoulder; beak marked only by lines of growth; nueleus
three-whorled, smooth; following whorls of the spire with oblique pli-
cae, extending from suture to suture; body whorl with about ten acute
nodes, eonfined to the suture.
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Length, 11 mm.; width, 4 mm.
Occurrence.—AQUIA FoRMATION. 1 mile northeast of Piscataway.
Collection.—Maryland Geological Survey.

Genus MANGILIA Risso.
Subgenus PLEUROTOMELLA Verrill.

Maxcruia (PLEUROTOMELLA) BELLISTRIATA Clark.
Plate XX, I'igs. 13, 13a.
Mangilia (Plewrotomella) bellistriata Clark, 1895, Johns Hopkins Univ. Circ., vol. xv,

p. 4.
Mangilia (Pleurotomella) bellistriata’Clark, 1896, Bull. 141, U. 8. Geol. Survey, p. 65,

rl. ix, fig. 5.

Description.—“ Shell small, subfusiform, with a rather short, pointed
spire, and about five whorls; body whorl large, somewhat inflated; earlier
whorls nearly flat; surface seulptured with numerous, alternating, larger
and smaller spiral threads, erossed by fine, wavy lines, and by irregu-
larly spaced, oblique ribs, about twenty in number on the body whorl;
ribs strongest at the shoulder, gradually disappearing both posteriorly
and anteriorly; behind the shoulder somewhat exeavated; aperture nar-
row.” Clark, 1896.

There is a distinet fold on the columella, and the lines of growth are
very slightly curved.

Length, 27 mm. (restored); width, 13 mm.

Occurrence—NANJEMOY FormATION. Popes Creek. AqQuia FomrMa-
TION. Potomae Creek.

Collections.—Johns Hopkins University, Philadelphia Academy of
Natural Seienees.

Family CANCELLARIDAE.
Genus CANCELLARIA Lamarck.

CANCELLARIA GRACILOIDES Aldrich, var.

Plate XXI, Fig. 1.

Cancellaria graciloides Aldrich, 1898, The Nautilus, vol. xi, p. 98.
Cancellaria graciloides Marris, 1899, Bull. Amer. Pal.,, No. 11, pp. 28, 29, pl. iii,
figs. 10, 11.

Description.—“ Shell broadly fusiform, spire elevated, whorls 6-7,
rounded, slightly shouldercd, canecllated, first three smooth, on the
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others the revolving lines are nunerous, strongly defined; lines of growth
smaller and mueh finer than the revolving lines, suture deeply im-
pressed, outer lip expanded, strongly nodular within, columella with
three folds, aperture pointed and eanalieulate at base.” Aldrich, 1898.
This abundant and variable form approaches too near to some va-
rieties of C. graciloides to be safely separated from it.
Length, 13 mm.; width, 8 mm.
Occurrence.—AqQuia FormaTioN. 1 mile southeast of Mason Springs.
Collection.—Maryland Geological Survey.

CANCELLARIA sp.
Plate XXI, Fig. 2.

Several specimens of Cancellaria were found that are so imperfect and
immature, that it is unsafe to deseribe them or even to refer them to
any known species, yet they are very different from our other Maryland
speeies.

The figured specimen represents a form from the locality two miles
below Potomae Creck which also doubtfully oecurs at Potomae Creek,
and whieh distantly recalls C. parva Lea.! When the adult is found
it will probably be recognized as a new speeies.

Another form from Potomac Creck may be C. ulmula Marris® or a
variety. This is so imperfeet that it does not seem desirable to figure it.

Occurrence—AQuia FormarioN. 2 miles below Potomae Creek, Po-
tomac Creek.

Collection.—Maryland Geological Survey.

Subgenus NARONA H. and A. Adams.

CANCELLARIA (NARONA) POTOMACENSIS n. sp.
Plate XXI, Figs, 3, 3a.

Description.—Shell elongate; mouth more than half the length of the
shell; spire short; whorls marked with distinet, raised, flat-topped, re-
volving ridges, with interspaces twice as broad; body whorl with twenty
of these ridges, whorls of the spire with six. Lines of growth and

1Contrib. Geol., p. 42, pl. v, fig. 141,
2Proc. Acad. Nat. Sci. Phila., vol. xIvii, 1895, p. 66, pl. vi, fig. 6.
9 .
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several variable, usually obscuve, longitudinal undulations cross the
revolving ribs, granulating them and often rcticulating the surface.
Labium expanded, grooved and cancellated. Labium with two, distinet,
oblique folds and numerous striae, continuations of the external revolv-
ing lines. Canal short, recurved.

Length, 17 mm.; width, 8 mm.

Occurrence.—AQuia ForMaTION. 1 mile southcast of Mason Springs.

Collection.—Maryland Geological Survey.

Superfamily RACHIGLOSSA.
Family OLIVIDAE.

Genus OLIVULA Harris.

OLIVULA sp.

A single specimen was found which gives little doubt of its generic
character. 1t is probably distinet from O. staminea (Conrad). In the
imperfeet condition of the specimen it is impossible to assign it fo any
species, new or old, and a figurc would show no determining characters.

Length, 20 mm.; width, 6 mm.

Occurrence—NANJEMOY ForMaTION. Popes Creck.

Collection.—Maryland Geological Survey.

Family VOLUTIDAE.
Genus VOLUTILITHES Swainson.

VoLuTILITHES PETROSUS (Conrad).
Plate XXI, Figs. 4, 5, 5a.

Voluta petrosa Conrad, 1833, Fossil Shells of the Tertiary, No. 3 [1st Edit.], p. 29.

Voluta petrosa Conrad, 1835, Fossil Shells of the Tertiary, No. 3 [2nd Edit.], p. 41,
pl. xvi, fig. 2.

Athleta tuomeyi Conrad, 1853, Proe. Acad. Nat. Sei. Phila., vol. vi, p. 449,

Volutilithes (Athleta) tuomeyr Clark, 18953, Johns Hopkins Univ. Cire., vol. xv, p. 4.

Volutilithes (Athleta) tuomeyi Clark, 1896, Bull. 141, U. 8. Geol. Survey, p. 65, pl. x,
figs. 1a, 1b.

Description.—* Shell subglabrous; body whorl marked with from eight
to ten longitudinal folds, terminating on the shoulder in compressed
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subacute tubercles, which are also distinet on the spire: transversely
striated at base: two folds on the columella.” Conrad, 1833.

The Maryland speeimens are prineipally of the fuomeyi type, but the
normal form occurs with it at most localities.

Length, 38 mm.; width, 25 mm.

Occurrence.—NaNTEMOY FormaTioN. Woodstock, Popes Creek, West
of Port Tobacco. AqQuIs Fomrmarion. Potomac Creek, 2 miles below
Potomac Creek, 1 mile northeast of Piscataway, 1 mile southeast of
Mason Springs, Aquia Creck.

Collections.—Maryland Geological Survey, Johns Hopkins University,
Philadelphia Academy of Natural Sciences, U. S. National Museum.

VOLUTILITHES sp.
Plate XXI, Figs. 6, 6a.

Volutilithes sp. Clark, 1895, Johns Hopkins Univ. Cire., vol. xv, p. 4.
Volutilithes sp. Clark, 1896, Bull. 141, U. S. Geol. Survey, p. 65, pl. x, figs. 2a, 2b.

A fine cast of a large speeies of Volutilithes was obtained from the in-
durated ledge, Zone 3, at the Aquia Creek bluffs, and a very imperfect
specimen from Potomac Creck. It is unlike any of the specics of Volu-
tilithes hitherto deseribed, but from the fact that the shell substanee is
almost lacking no attempt will be made to give a full description. It
has a somewhat compressed form, due to pressure.

The shell substance is extremely thin, and the surface is marked only
by lines of growth. The tubercles arc obtuse and distant, and the spire
small.

Length, 75 mm.; width, 53 mm.

Occurrence—AqQuis FormaTioN. Aquia Creck, Potomac Creek.

Collections.—Maryland Geological Survey, Johns Hopkins University.

Genus CARICELLA Conrad.

CARICELLA PYRULOIDES (?) (Courad).
Plate XXT, Tigs. 7, 8.

Turbinella pyruloides Conrad, 1833, Fossil Shells of the Tertiary, No. 2, p. 24, pl. x,
fig. 1.

(%) Caricella sp. Clark, 1893, Johns Hopkins Univ. Cire., vol. xv, p. 4.

(?) Caricella sp. Clark, 1896, Bull. 141, U. 8. Geol. Survey, p. 66, pl. xi, fig. 1.
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Description.— Pyriform, ventrieose, smooth; with obseure spiral
striae on the inferior half of the body whorl; spire very short; apex
slightly mammillated; eolumella with 4 distant oblique plaits.” Con-
rad, 1833.

The speeimens which are referred to this speeies eonsist of the east
and the broken shell which are figured, and a still more imperfeet east.
It is not eertain that they belong to the same species, or that any of
them belong to the species to which they are here referred. If they do
not belong here they probably represent one or more undeseribed species.

Length, 55 mm.; width, 22 mm.

Occurrence.—AQuis I'orMaTioN. Potomae Creek, Aquia Creek, Liv-
erpool Point.

Collections.—Maryland Geologieal Survey, Johns Hopkins University.

Genus MITRA Lamarck.

MritrAa MARYLANDICA Clark.
Plate XXI, Figs. 9, 9a.

Mitra marylandica Clark, 1895, Johns Hopkins Univ. Cire., vol. xv, p. 4.
Mitra marylandica Clark, 1896, Bull. 141, U. 8. Geol. Survey, p. 66, pl. xi, figs. 4a,
4b (not 3).

Description.— Shell small, rather thick, with six (?) whorls; surfaee
with numerous, thickly-set spiral threads, erossed by fine wavy lines,
giving a finely reticulated appearanee; spine moderately high; suture
distinet, appressed; shoulder not prominent; aperture elongated; eol-
umella nearly straight, with three plaits.” Clark, 1896.

The essential character which distinguishes this species from the fol-
lowing is the lack of ribbing.

Length, 21 mm.; width, ¥ mm.

Occurrence.—AQUIA ForMaTION. DPomonkey Neek.

Collection.—U. S. National Museum,

MITRA POMONKENSIS n. SD.
Plate XXI, Iligs. 10, 10a.

Mitra sp. Clark, 1895, Johns Hopkins Univ, Circ., vol. xv, p. 4.
Mitra sp. Clark, 1896, Bull. 141, U. 8. Geol. Survey, p. 66, pl. xi, figs. 3a, 3b.

Description.—Shell larger than M. marylandica; whorls strongly eon-
vex, and with a somewhat angulated shoulder slightly above the middle;
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seulptured by numerous, approximate, impressed, revolving lines, and
variable longitudinal ribs, which stop at the shoulder, leaving a subsu-
tural constriction above it.

The best specimens of this species are in the Philadelphia Academy
and are from Potomac Creek.

The type in the U. S. National Museum is now labelled “‘ Near
Mouth of Potomac Cr.) G. D. Harris,” but it was supposed when des-
eribed to have come from Pomonkey Neck.

Length, 25 mm.; width, 9 mm. The largest specimen has width of
12 mm.

Occurrcnce.—AQuIiA ForMATION. Pomonkey Neck, 2 miles below Po-
tomae Creck, Potomac Creck, 1 mile northeast of Piscataway.

Collections.—Maryland Geological Survey, U. S. National Muscum,
Philadelphia Academy of Natural Sciences.

MITRA POTOMACENSIS n. Sp.

Plate XXI, Fig. 11.

Description.—Shell small; whorls but slightly convex, and not con-
stricted below the suture; revolving lines fine, distinet; ribs reaching
from suture to suture, and often extending in one econtinuous line from
whorl to whorl; ribs usually sharp and narrow.

Length, 12 mm.; width, 3.5 mm.

Occurrence—NANJEMOY Fomrmarion.  Woodstoek, Popes Creek.
Aquria FormaTioN. 1 mile northeast of Piscataway.

Collection.—Maryland Geologieal Survey.

Family FUSIDAE.
Genus LATIRUS Montfort.
LATIRUS MARYLANDICUS n. SP.
Plate XXI, Figs. 12, 12a.

Description.—Shell subfusiform, five or more whorled; body whorl
with fifteen, blunt, irregular, longitudinal folds, and a number of re-
volving ridges, very prominent on the shoulder and gradually dying out
toward the beak; entire shell eovered by fine, closely-set, raised, revolv-
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ing threads, which over-ride both the longitudinal and the revolving
folds, the threads showing a tendency to alternate in size; whorls of
spire with two, very distinet, revolving folds; major intersceting sets of
seulpture giving a reticulate appearanee; folds strongly nodular at the
intersections; mouth narrow; columella with two, strong, oblique folds;
canal long and straight.

Length, 26 min.; width, 11 mm.

Occurrence—AQuia ForMATION., 2 miles below Potomae Creek.

Collection.—Maryland Geologieal Survey.

Genus FUSUS (?) Lamarck.

The following species are referred to the genus Fusus without any
elaim that their biologieal affinities are with that genus as now restrieted.
They belong to that large group of fossils, of approximately fusoid
form, but indeterminate generie relationships.

Fusus (?) susTeNvuls Heilprin.
Plate XXITI, TFigs. 1, 2.
Fusus subtenuis Heilprin, 1880, Proc. Acad. Nat. Sci. Phila., vol. XXXV, P. 371,
pl. xx, fig. 4.

Description.—“ Shell fusiform, of about seven subangular volutions;
whorls ornamented with somewhat obseure longitudinal folds, about
twelve on the body whorl, which are eut by several prominent revolving
ridges commeneing at the shoulder angulation; shoulder of the whorls
more or less smooth, with an obscure median revolving line, and a
prominent subsutural one; aperture about the length of the spire, or
slightly execeding it, the eanal gently eurved, moderately contracted,
and somewhat expanding at the extremity; outer lip thin, and showing
internally the external ornamentation; base with numerous revolving
lines, which alternate in eoarseness.” Heilprin, 1880.

Very characteristie specimens of this speecies oeeur at the loeality noted
below.

Length, 35 mm. (restored); width, 18 mm.

Occurrence—AQuUiA ForMaTION. 2 miles below Potomae Creck.

Collection.—Maryland Geological Survey.
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Fusus (?) INTERSTRIATUS H(:ilprin.
Plate XXII, Figs. 4, 4a.
Fusus interstriatus Heilprin, 1880, Proc. Acad. Nat. Sci. Phila., vol. xxxv, pl. xx,
fig. 11.

Description.—* Shell fusiform, slender, composed of about ten eonvex
volutions, the first three of whieh are smooth; whorls ornamented with
both longitudinal plieations and revolving lines, the last of whieh (about
cight in the upper whorls), alternate with finer intermediate striae; the
longitudinal plications distinet on the earlier whorls, but beeoining mueh
less s0 on the body whorls, and the one preceding; aperture about the
length of the spire; the eanal somewhat tortuous; outer lip thin, den-
tate within.,” Heilprin, 1880.

The Maryland form differs from that from the Gulf states in that
its ribs are alternate, while in the latter they are doubly alternate or
with three smaller ones between each pair. The longitudinal plieations
may be either present or partly absent as on the Gulf form.

Length, 16 mm.; width, 6 mm.

Occurrence.—NANJEMOY JomrymaTioN. Woodstoek. AqQuia TForya-
TI0N. 1 mile northeast of Piseataway, Aquia Creek.

Collection.—Maryland Geologieal Survey.

Family MURICIDEA.
Genus TROPHON Montfort.
Troriox susLEVIS Ilarris.
Plate XXII, TFig. 3.
Trophon sublevis Harris, 1899, Bull. Amer. Pal., No. 11, p. 61, pl. viii, figs. 1, 19.
Description.— Size and general form as indieated by the figure;
whorls seven, embryonie three smooth, spire and body whorl smooth,
polished, but with nine sharp-edged eostae on each whorl, becoming
somewhat pointed on the shoulder; faint undulations indieating indis-
tinet, distant spirals between the ribs; outer lip thickened, with five

crenulations within, the upper the stronger; no umbiliens,” Harris,
1899.
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A single fragment was found which may safely be assumed to repre-
sent this species.

Length, 13 mm. (restored); width, 5 mm.

Occurrence—Aquia FormaTioN. 1 mile northeast of Piscataway.

Collection.—Maryland Geological Survey.

Family BUCCINIDAE.
Genus STREPSIDURA Swainson.

STREPSIDURA SUBSCALARINA Heilprin.
Plate XXITI, Figs. 5, 6, 7, 8, 8a.
Fusus (Strepsidura) subscalarinus Heilprin, 1880, Proc. Acad. Nat. Sei. Phila., vol.
XXXV, p. 372, pl. xx, fig. 8.

Fusus (Strepsidura) perlatus Clark, 1895 Johns Hopkins Univ. Cire., vol. xv, p. 4.

Fusus (Strepsidura) perlatus Clark, 1896, Bull. 141, U. 8. Geol. Survey, p. 67.

Description.—* Shell somewhat bucciniform, whorls about cight, sub-
angular, the first threc or four smooth, the remainder ornamented with
both longitudinal costae and revolving striae, the latter showing a ten-
dency to alternate in size; the costae are arcuate, not in a rcgularly con-
tinuous series, those of the body whorl extending considerably below
the middle of the whorl; aperture about the length of spire, the canal
somewhat reflected; eolumella covered with a callous deposit, consider-
ably twisted; outer lip dentate within.” Heilprin, 1880.

Our speeimens show a marked tendency to variation both in shape
and sculpture, as the figures show, but none of the forms seem to be
sufficiently definite to warrant the separation of another speeies.

Occurrence—NanseMoy FomrmatioN. Popes Creek, Woodstock.
Aqura FormaTioN. Liverpool Point, Potomae Creek, 2 miles below
Potomae Creek, Upper Marlboro.

Collections—Maryland Geological Survey, Johns Hopkins University,
Philadelphia Academy of Natural Sciences.

Genus MELONGENA Schumacher.
MELONGENA (?) POTOMACENSIS 1. sp.
Plate XXII, Fig. 9.

Description.—Shell fusiform, showing five angulated whorls (the api-
cal whorls and portion of the body whorl wanting); with about twelve
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longitudinal costae, whieh do not extend above the shoulder; ribs
erossed by numerous more or less alternating ridges, of which two on
the body whorl, about half-way between the shoulder and the anterior
end, are notieeably larger than the others; finer lines of growth cross
the ridges forming a somewhat rugose sculpture; above the shoulder
smooth with a few small revolving raised lines and still smaller arcu-
ated lines of growth.

The figured specimen is the only one known. It resembles very
closely Mclongena subcarinata of the Paris Basin Focene. There is also
a resemblance to Papillina staminca var. Harris' from Claiborne, Ala-
bama.

Length, 34 mm.; width, 18 mm.

Occurrence—AQuia FormaTioN. Potomac Creck.

Collection.—Philadelphia Academy of Natural Scicnces (No. 6880 of
the Lea Memorial Collection).

Genus TUDICLA Bolten.
TUDICLA MARYLANDICA n. sP.
Plate XXIII, Figs. 1, 1a, 1h.

Description—Spire flat, coneealed exeept on top by the body whorl
which is large, much expanded above, but rapidly contracting below;

surface marked by lines of growth, and fine, revolving wrinkles which

beeome strong toward the beak; periphery of body whorl with spines of
moderate size; beaks long, narrow, reflexed; eolumella twisted obtusely.

This species differs from P. pyrule Ald. in not having the clevated
spire shown in Harris’ figure of a Midwayan speeimen,” and also in not
having as elevated a spire, as ovate a mouth, nor being as strongly
spinose as the Chickasawan speeimens.

Length, 70 mm.; width, 50 x 35 mm.

Occurrence.—AQuia ForMATION. 2 miles below Potomae Creek.

Collection.—Maryland Geologieal Survey.

1Proc. Acad. Nat. Sci. Phila., vol. x1viii, 1896, p. 474, pl. xx, fig. 2.
2Bull. Amer. Pal., vol. iv, pl. xlx, fig. 2.
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TupicLA sp.
Plate XXIII, Figs. 2, 2a.

DPyropsis (¢) sp. Clark, 1895, Johns Hopkins Univ. Circ., vol. xv, p. 4.

DPyropsis sp. Clark, 1896, Bull. 141, U. 8. Geol. Survey, p. 67, pl. xi, figs. 2a, 2b.

(2) Pyropsis pyrula llarris, 1899, Bull. Amer. Pal., No. 11, p. 46 (In part).

Description—Several casts of a large Tudicla have been found at
various localitics in the Aquia formation. They differ from T. mary-
landica in having a bluntly angulated shoulder. We have not scen the
casts from Fort Washington which Professor Harris referred to
Pyropsis pyrula but they belong probably to this form.

Length (of fragment), 40 mm.; width, 55 mm.

Occurrence—AQuia Yormatrion. Clifton Beach, Aquia Creck,
Crownsville, Fort Washington (Harris).

Collections.—Maryland Geologieal Survey, Cornell University.

Tupicra (?) sp.
Plate XX1II, Fig. 4; Plate XXIV, Fig. 6.

Description—The cast of a small unknown gastropod is very abund-
ant in the indurated ledge at Aquia Creek. It has an obtuse, conic spire,
varying in leight, and a body whorl much cxpanded at the top, but
diminishing in width below. The beak is modcrately long, straight and
slender. The spire is wound on or slightly below the shoulder of the
whorl. The periphery of the whorl is tuberculate.

An imperfect shell having all these characters was also found at
Popes Creck. It has a thick shell and is ornamented with distant,
raised, revolving lines.

Length, 40 (?) mm.; width, 27 mm.

Occurrence~NANJEMOY FoRMATION. Popes Creek. AqQuia Forma-
TI0N. Aquia Creek, Clifton Beaeh.

Collections.—Johns Hopkins University, Maryland Geological Survey.

Genus LEVIFUSUS Conrad.

LEevirusus TrRaABEATUS (?) Conrad.

Fusus trabeatus Conrad, 1833, Fossil Shells of the Tertiary, No. 8 [1st Edit.], p. 29.
Fusus trabeatus Conrad, 1835, Fossil Shells of the Tertiary, No. 3 (¥nd Edit.], p. 53,
pl. xviii, fig. 1.
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Fusus (Levifusus) trabeatus Clark, 1895, Johns Hopkins Univ. Cire., vol. xv, p. 4.
(In part.)

Fusus (Levifusus) trabeatus Clark, 1896, Bull. 141, U. 8. Geol. Survey, p. 67. (In
part.)

Description.— Shell subfusiform, ventrieose, with revolving elevated
striae at the base, and more obseure ones on the spire: body whorl with
two distinet rows of tubereles, humeral one eontinued on the spire.”
Conrad, 1829.

Several fragments of molds of the exterior, as well as less elearly de-
fined easts of the interior, have been found. They eannot be identified
with L. frabeatus with eertainty. The easts from Aquia Creek whieh
were formerly identified with this speeies are evidently of an indetermi-
nate Tudicla.

Occurrence—NaxJEM0Y FormarTioN. Popes Creek.
Collection—Maryland Geological Survey.

LEVIFUSUS TRABEATUS (?) var.
Plate XXIII, Fig. 3.

Description.—A single, imperfeet speeimen was found at Woodstoek
whieh eannot be distinguished in its present eondition from a Fulgur.
It would be unwise, however, to assume the presenee of that genus in
the Loeene without better evidenee than a single east. The speeimen
is too imperfeet for deseription but a figure is given and the form tenta-
tively referred to a variety of the preeeding species. The substance of
the shell is very thin and apparently smooth. The shoulder is earinate
or tubereulate. The suture does not seem to be ehanneled.

Length, 78 mm.; width, 25-40 mm. (flattened).

Occurrence—NANJEMOY ForMATION. Woodstoek.

Collection.—Maryland Geologieal Survey.

Genus METULA Adams.
METULA MARYLANDICA 1. Sp.
Plate XXIII, ¥ig. 5.
Description.—Shell small, elongate, six-whorled; seulpture of longitu-
dinal folds and elevated revolving ribs; body whorl with thirteen longi-
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tudinal folds, and about fiftecen, raised, obtuscly rounded, revolving ribs
becoming alternate toward the base; other whorls with six ribs; lines of
growth fine and sharp; outer lip with ten, irregularly spaced teeth; canal
short, slightly curved.

Length, 11 mm.; width, 5 mm.

Occurrence.—AQuUiA FORMATION. 2 miles below Potomac Creek, Po-
tomac Creek, 1 mile southeast of Mason Springs.

Collection.—Maryland Geological Survey.

Genus CHRYSODOMUS Swainson.

CHRYSODOMUS ENGONATUS (Heilprin).
Plate XXIII, Fig. 6.
Fusus (Hemifusus?) engonatus Heilprin, 1880, Proc. Acad. Nat. Sci. Phila., vol.
xxxv, p. 372, pl. xx, fig. 8.

Description.—* Shell turreted, of about ten volutions, the first three
whorls smooth and convex, the remainder strongly carinated, and trans-
versed by numerous fine revolving lines, which on the median portion
of the body whorl alternate with intermediate finer striae; body whorl
impressed immediately below the carination (shoulder angulation); lines
of growth sinous, and approximating the characteristic lines of the
Pleurotomidae; aperture considerably exceeding the spire in length;
columella slightly arcuate, and presenting a rudimentary fold at about
its central portion.” Ileilprin, 1880.

Length, 33 mm.; width, 16 mm. .

Occurrence.—AQUIA ForMaTION. 2 miles below Potomac Creek, Po-
tomac Creek.

Collections.—DMaryland Geological Survey, Philadelphia Academy of
Natural Seiences.

Genus PSEUDOLIVA Swainson.
PseEuDoLIVA sp.
Plate XXIII, Fig. 7.
Description.—Only internal casts of this form have been found. They

are not unlike in sizec and shape to P. venusta (Conrad), but it is not
safe to attempt a specific detecrmination.
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Length, 30 mm.; width, 17 mm.
Occurrence.—AQuia FormaTioN. Upper Marlboro, Hardesty.
Collection.—Maryland Geologieal Survey.

Superfamily TAENIOGLOSSA.
Family TRITONIDAE.
Genus TRITONIUM Link.
TritoN1UM sHOWALTERI (Courad).
Plate XXIV, Figs. 1, 1a.

Simpulum showalteri Conrad, 1860, Jour. Acad. Nat. Sci. Phila., vol. iv, p. 292,
pl. xlvii, fig. 11,

Description.— Fusiform; whirls eight, angular, periphery of angle

acute, situated below the middle of the whirl; whirls of spire costate
longitudinally, but not very distinctly; revolving lines elosely arranged,
fine, with a few distant prominent lines; three first whirls of the
spire smooth, the next two tubereulated; angle tuberculated; a promi-
nent, aeute line on the body whirl runs from the upper extremity of the
aperture, and a similar finer line between it and the angle above; eolum-
ella rugose, with a prominent fold near its upper eud; labium dentate
within.” Conrad, 1860.

Length, 26 mmn.; width, 13 mm,

Occurrence.—AQuia FormaTioN. Mouth of Paspotansa Creek, 2
miles below Potomae Creek.

Collection.—Maryland Geologieal Survey.

Family DOLIIDAE.
Genus PYRULA Lamarck,
PyruLA PENITA VAR. Conrad.

Plate XX1V, Fig. 2.
Pyrula penita Conrad, 1833, Fossil Shells of the Tertiary, No. 3 [1st Edit.], p. 82.
Pyrula cancellata Lea, 1838, Contrib. to Geol., p. 154, pl. v, fig. 160.
Pyrula elegantissima l.ea, 1888, Contrib. to Geol., p. 155, pl. v, fig. 161.
Pyrula tricarinata Conrad, 1835, Fossil Shells of the Tertiary, No. 3 [2nd Edit.],

p. 38, pl. xv, fig. 6.
Description.—“ Shell subfusiform, retieulated, with three earinations
on the body whorl: strize alternating in size: five volutions; spire ele-

vated and pointed. Lip thickened toward the margin.
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“Variety, C. Destitute of carinations, and probably the young shell.
Length about an ineh.,” Conrad, 1833.

Several specimens have been found which are very elose to this species.
They are nearer the Variely C. suggested by Conrad and named P. ele-
gantissima by Lea.

Length, 27 mm.; width, 12 mm.

Occurrence.—NANIEMOY ForMATION. Popes Creek.

Collection.—Maryland Geological Survey.

Pyrura (?) sp.
Plate XXIV, Tig. 5.

Description.—Shell thin; body whorl large, eonvex; seulpture of nu-
merous, closely set, revolving, impressed lines, very strongly and eon-
stantly 'punetate.

Only onc specimen has heen found and it is very imperfect. The
spire is entirely gone.

Length (of fragment), 14 mm.; width, 11 mm.

Occurrence.—NANIJEMOY ForMaTION. DPopes Creek.

Collection.—Johns Hopkins University.

Genus FULGUROFICUS Sacco.
FuLeuroricus aARcUuTUS Clark.
Plate XXIV, Figs. 3, 3a.

Fulgur argutus Clark, 1895, Johns Hopkins Univ. Circ., vol. xv, p. 4.

Fulguroficus argutus Clark, 1896, Bull. 141, U. 8. Geol. Survey, p. 68, pl. xii, figs.
la, 1b.

Fulguroficus triserialis Harris, 1899, Bull, Amer. Pal., No. 11, p. 67, pl. viii, fig. 17.
(In part.)

Description—* Shell moderately short, with four or five whorls; first
two whorls apparently smooth; third whorl with faintly impressed spiral
lines and minute transverse riblets; later whorls with spinous tubercles
at the shoulder; body whorl also with two lower rows of tubercles ar-
ranged along strongly elevated spiral ridges and transversely placed
vertieally above one another; ten to fourteen tubercles in each row; nu-
merous fine spiral threads also pass over the spinous ridges and inter-
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spaces; lines of growth somewhat irregular; eanal rather long, narrow.”
Clark, 1896.

This speeies differs from F. triserialis Whitfield in having the three
rows of tubereles of nearly equal strength, and spaced at nearly equal
distanees, in having more elevated spire, and in having that portion of
the body whorl, of whieh the middle row of tubereles is in the eenter,
uniformly eonvex throughout, instead of sharply angulated at the
shoulder and nearly flat below.

Length, 27 mim.; width, 18 mm.

Occurrence—NANJEMOY ForMaTioN. Woodstoek. Aqura Forua-
T10N. Potomae Creek, 2 miles below Potomac Creek, Pomonkey Neek,
Upper Marlboro.

Collections—Maryland Geologieal Survey, U. S. National Museum,
Philadelphia Academy of Natural Seiences, Johns Hopkins University.

Genus FUSOFICULA Sacco.
Fusoricurna suvenis (Whitfield).
Plate XXIV, Figs. 4, 4a.

Pyrula juvenis Whitfield, 1865, Amer. Jour, Conch., vol. i, p. 259.

Fusoficula juvenis Harris, 1899, Bull. Amer. Pal., No. 11, p. 66, pl. viii, figs. 15, 16.

Description.— Shell small and fragile; spire elevated; eolumella
slender, slightly bent; aperture large, elongate, ovate or sub-elliptieal;
volutions three; marked on the periphery by three distinet earinae or sub-
angular revolving ridges, the upper one marked with elosely arranged,
longitudinally elongated nodes, the others simple; entire surfaee marked

by very fine revolving lines, whieh are somewhat faseieulate below the

lower earina, there being three finer ones between eaech large one.”
Whitfield, 1865.

A single speeimen of typieal form and exeellent state of preservation
was found.

Length, 23 mm.; width, 11 mm.
Occurrence.—AQUIA ForMATION. 2 1niles below Potomae Creek.
Collection.—Maryland Geologieal Survey.
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Family CASSIDIDAE.
Genus MORIO Montfort.

MoR1o BREVIDENTATA (Aldrich).
Plate XXIV, Tig. 7.
Cassidaria brevidentata Aldrich, 1885, Jour. Cin. Soc. Nat. Hist., p. 152, pl. iii, fig. 20.

Description.—* Shell, oblong-oval, whorls seven; suture, channeled;
surface covered with fine revolving striae; coarser, distant lines upon the
body whorl, giving the shell the carinated aspeet of the genus; lines of
growth fine, a few coarser ones showing on the line of the tubereles;
apex, smooth; whorls of the spire carinate and slightly tubereled; a row
of upright longitudinal nodes on the shoulder of the body whorl, none
below; a single, strong varix on the body whorl; aperture, ovate; inner
lip spreading over the whorl, with three plications on the upper part,
smooth in the central part and plicate below; outer lip reflected, plicate
on the inner edge above and below, smooth in the center; canal, narrow,
strongly twisted.” Aldrich, 1885.

Length, 30 mm.; width, 20 mm.

Occurrence—AqQuia ForyarioxN. 1 mile southeast of Mason Springs,
2 miles below Potomae Creek.

Collection.—Maryland Geological Survey.

Family CYPRAEIDAE.
Genus CYPRAEA Linné.

CyrraEA syITHII Aldrich.
Plate XXIV, Tig. 8.
Cypraea smithii Aldrich, 1886, Geol. Survey, Ala., Bull. 1, p. 33, pL v, fig. 3.
Description.—* Shell oblong-ovate, rather flat, surface smooth; labium
erenulate within, smooth on the base and flattened, reflected somewhat
and raised above base of shell; aperture slightly crenulate within, ex-
panded below.” Aldrich, 1886.
Fragments of a Cypraea which in their somewhat imperfect condition
show no characters which would prevent their being referred to C.
smithii are fairly abundant in the Potapaco member, but seem to be

much restrieted in vertical range.
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Length, 18 mm.; width, 15 by 8 mm. (crushed).

Occurrence—NANJEMOY FormatioN. West of Port Tobacco, 3 mile
below Chapel Point, Head of Nanjemoy Creek.

Collection.—Maryland Geological Survey.

Family STROMBIDAE.
Genus CALYPTRAPHORUS Conrad.

CALYPTRAPHORUS JacKsoNT Clark.
Plate XXV, Figs. 1, 1a, 2.

Calyptrophorus jacksoni Clark, 1895, Johns Hopkins Univ. Cirec., vol. xv, p. 4.

Calyptrophorus jacksoni Clark, 1806, Bull. 141, U. 8. Geol. Survey, p. 68, pl xil,
figs. 2a, 2b.

Description.—* Shell large, solid, many whorled; spire prolonged, acu-
minate; surface of adult covered with thick, calcareous deposit, cntirely
enveloping the whorls; inner lip thickened with extensive callosity.”
Clark, 1896.

This very remarkable form is qnitc distinet from any other species, but
some of the Gulf types approach it in size and amonnt of callosity.
Some of the largest specimens of C. trinodiferus Conrad show certain
points of similarity, but the Maryland species cannot be confounded
with it. In the absencec of young shells, the character of the surface
decoration is unknown. A large number of specimens have been found
in the South River area.

Length (restored), 102 mm.; width, 44 mm.

Occurrence—Aquia ForMaTrioN. South River, Upper Marlboro.

Collections.—Maryland Geological Survey, Johns Hopkins University,
Muscum of Comparative Zoology.

CALYPTRAPHORUS TRINODIFERUS Conrad.
Plate XXV, Fig. 3.

Calyptraphorus trinodiferus Conrad, 1857, Proc. Acad. Nat. Sci. Phila., vol. ix,
p. 166.

Calyptraphorus trinodiferus Conrad, 1860, Jour. Acad. Nat. Sci. Phila., 2nd ser..
vol. iv, pl. xlvii, fig. 29.

Description.—* Subfusiform, with threc distinct nodes on the upper

part of the body volution; spire subtriangnlar, having curved longitu-
10
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dinal ribs visible beneath the tunic; rostrum of the spire elongated and
curved; labrum with a prominent angle above.” Conrad, 1857.
Length, 45 mm.; width, 18 mm.
Occurrence—NANJEMOY ForMarION. Potomac Creek (Zone 11).
AqQuia ForMATION. 2 miles below Potomac Creek.
Collection.—Maryland Geological Survey.

CALYPTRAPHORUS TRINODIFERUS () VAR.
Plate XXV, Figs. 4, 4a.

Description.—This form has the prolonged spire and longitudinal rib-
bing of C. trinodiferus, differing from it only in lacking the nodes. It
might perhaps be referred to a variety of C. velatus, but the characters
which separatc it from C. velatus scem less likely to be accidental than
those separating it from C. trinodiferus. In the Philadelphia Academy
of Natural Sciences are a few specimens of C. velatus which have the
prolonged spire of this form, but none have the ribbing on the spire.

Length, 46 mm.; width, 15 mm.

Occurrence.—NANIEMOY Formariox. Popes Creek. Aquia Forma-
TIoN. 1 mile southeast of Mason Springs.

Collection.—Maryland Geological Survey.

Family APORRHAIDAE.
Genus APORRHAIS da Costa.

APORRHAIS POTOMACENSIS n. SD.
Plate XXV, Figs. 5, 6.

Description.—Shell fusiform; spire elevated, pointed; body whorl
large; outer lip much expanded; digitations, two, slender and long; pos-
terior digitation about twice as long as the anterior; callus on the inner
lip thick; whorls strongly convex and somewhat angulated below the
middle; body whorl with two obtuse revolving ribs, which extend down
the middle of the digitations, and disappear in the opposite direction
beneath the callus on the labium; about twenty longitudinal ribs on
cach whorl, with a deep curve below the suture, overridden by fine,
raised, close-set, revolving lines.
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Length, 25 mm.; width (of body whorl), 10 mm.; length of posterior
digitation, 22 mm.

Occurrence—AQuia FomrMaTion. 1 mile northeast of Piseataway,
Paspotansa Creek, 2 miles below Potomae Creek.

Collection.—Maryland Geological Survey.

Family TURRITELLIDAE.
Genus TURRITELLA Lamarck.

TURRITELLA MORTONI Conrad.
Plate XXVI, Ifigs. 1-5.

Turritella mortoni Conrad, 1830, Jour. Acad. Nat. Sci. Plila., vol. vi, p. 221, pl. x,
fig. 2.

Tuwrritella mortoni Conrad, 1832, Fossil Shells of the Tertiary, No. 3 [2nd Edit.],
p. 40, pl. xv, fig. 11.

Turritella mortoni Morton, 1834, Synopsis Organ. Rem. Cretaceous Group, App.,
p. 4.

Turritella mortoni H, C. Lea, 1848, Proc. Acad. Nat. Sci. Phila., vol. iv, p. 107.

Turritella mortoni Conrad, 1865, Amer. Jour. Conch., vol. i, p. 32.

Turritella mortoni de Gregorio, 1890, Ann. Gceol. et Pal., p. 122, pl. xi, fig. 7.

Turritella movtoni var. postmortoni Harris, 1894, Amer. Jour. Sei., ser. iii, vol. xlvii,
p- 303, figs. 1, 2, 8.

Turritella mortoni Clark, 1895, Johns Hopkins Uniyv. Cire., vol. xv, p. 4.

Turritella mortoni Clark, 1896, Bull. 141, U. 8. Geol. Survey, p. 69, pl. xiii, figs.
la-le.

Turritella mortoni Harris, 1899, Bull. Amer. Pal., No. 11, p. 74, pl. x, figs. 8, 4.

Description.—* Shell turreted, conieal, thick, with revolving distant,
and finer intervening striae; whorls with an clevated acute carina near
the base of each; volutions about eleven; the striae are largest on the
elevations of the whorls, which are slightly concave above, and abruptly
terminate at the sutures; the lines of growth on the last whorl are strong
and much undulated.” Conrad, 1830.

This important species was one of the first to be recognized in the
Maryland Eocene, and has been generally regarded as one of the most
charaeteristic, as it is one of the most common forms. At times it
makes up whole beds, as shown in the Paspotansa member of the Aquia

formation at Aquia Creek, Potomac Creck, and other neighboring lo-
calities.

Turritella mortoni shows very great variations in the form and deco
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ration of the whorls, and if it were not for the great number of inter-
mediate types one might readily establish several independent speeies.

Some speeimens have nearly equally rounded whorls with evenly
spaced spiral lines, while others are prominently carinated toward the
base of the whorl and the spiral threads are irregularly spaced, varying
in prominence and number.

A variety named postmortoni by Harris is characterized by its rather
smaller size, plainer surface, and extremely sharp basal carina. Tigure
5 represents this form.

Length, 130 mm.; width, 33 mm.

Occurrence.—AQuia ForMaTioN. Fort Washington, 1 mile northeast
of Piscataway, Northwest of Piseataway (W. of Tinkers Cr.), Brooks Fs-
tate near Seat Pleasant, Glymont, Liverpool Point, Clifton Beach, 1
mile southeast of Mason Springs, Aquia Creek, Potomac:-Creek, Upper
Marlboro, Sheekels Farm near South River, 1 mile west of Hardesty,
Rolph’s Landing.

COollections.—Maryland Geologieal Survey, Johns Hopkins University,
TU. S. National Museum, Philadelphia Aeademy of Natural Seiences.

TURRITELLA HUMEROSA Conrad.
Plate XXVII, Iigs. 1, 1a.

Turritella humerosa Conrad, 1835, Trans. Geol, Soc., Penn., p. 340, pl. xiii, fig. 3.

Turritella humerose H. C. Lea, 1848, Proc. Acad. Nat. Sci., Phila., vol. iv, p. 107.

Turritella humerosa Tonrad, 1865, Amer. Jour. Conch., vol. i, p. 32.

Turritella humerose Conrad, 1866, Smith. Mise. Coll. (200), p. 11.

Twrritella humerosa Harris, 1894, Amer. Jour. Sei., ser. iii, vol. xlvii, p. 303.

Turritella humerosa Clark, 1895, Johns Hopkins Univ. Cire., vol. xv, p. 4.

Turritella humerosa Clark, 1896, Bull. 141, U. 8. Geol. Survey, p. 70, pl. xiv, fig. 1.

Turritella humerosa Harris, 1899, Bull. Amer. Pal., No. 11, p. 75, figs. 5, 6, 7.

Description.— Shell turreted, subulate; whorls with fine regular re-
volving striae; an obtuse slight elevation on the summit, a shallow
groove at the base of each.” Conrad, 1835.

Turritella humerosa, although not an uncommon species, is far less
frequent than 7'. morfons. It is very readily separated from the latter
by its flat whorls and prominent subsutural ecarina, which makes the

whorls of nearly equal diameter above and below.
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This species apparently never reaches the dimensions of T. mortont,
but is commonly associated with it. Like T'. mortoni, it is largely con-
fined to the Paspotansa member of the Aquia Formation.

Length, 140 mm.; width, 25 mm.

Occurrence.—AQuia FormatioN. Fort Washington, Clifton Beaeh,
Aquia Creek, 1 mile southeast of Mason Springs, Glymont, Mouth of
Paspotansa Creek, 1 mile northeast of Piscataway, Near Annapolis, Be-
tween Bucna Vista and Collington, Tinkers Creek, Liverpool Point,
Upper Marlboro, Sheckels Farmn near South River, Brooks Istate near
Seat Pleasant.

Collections —Maryland Geologieal Survey, Johns Hopkins University,
U. S. National Museum, Philadelphia Academy of Natural Sciences.

TURRITELLA POTOMACENSIS N. Sp.
Plate XXVTII, Figs. 2, 3.

Description.—Shell slender, elongate; whorls many; cach whorl cari-
nated at the base, diminishing sharply in diameter toward the apex, and
coneave in the middle; seulpture consisting of one or two strong, ele-
vated earinae at the base of the whorl, and about flve moderately strong
ones, irregularly spaced above them, and between these seecondary alter-
nating threads and fine, raised, revolving lines; some of the carinac,
especially those toward the middle of the whorl, are beaded.

Length, 45 mm.; width, 10 mm.

Occurrence.—NANJEMOY FormaTioN. Popes Creek, Woodstoek.

Collection.—Maryland Geologieal Survey.'

Genus MESALIA Gray.

Mesania oBrUTA (Conrad).

Plate XXVII, Fig. 4.

Turritella obruta Conrad, 1833, Fossil Shells of the Tertiary, No. 4, p. 45; No. 3
[2nd Edit.], 1835, p. 40. pl. xv, fig. 12.
Turritella venusta Conrad, 1835, Trans. Geol. Soc., Penn., vol. i, p. 536.

Description.— Snbulate, with about eleven slightly convex volutions,
with abont seven sharp elevated striac on each, and intermediate fine
erowded lines; space about the suture indented.” Conrad, 1833.
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This form is very abundant in the Nanjemoy formation, and oceurs
near the top of the Aquia formation at Upper Marlboro, in the indurated
ledge and just above it, and also in the same bed near South River bridge.

Length, 30 mm.; width, 10 mm.

Occurrence.—NaxyEM0oY Formariox. Popes Creek, Woodstoek.
Aquia Formatiox. Upper Marlboro, Sheckels Farm near South River.

Collection.—Maryland Geologieal Survey.

Family VERMETIDAE.
Genus VERMETUS Adams.

VERMETUS sp.
Plate XXVII, Figs. 5, 5a, 6, 7.

Vermetus sp. Clark, 1895, Johns Hopkins Univ. Cire., vol. xv, p. 4.

Vermetus sp. Clark, 1896, Bull. 141, U. 8. Geol. Survey, p. 71, pl. xiv, figs. 2a, 2b.

Description.—JFragmentary masses of this form are found at various
points in the Potomae River region, but no speeimen suffieiently well
preserved for speeifie determination has been obtained. The fragments,
however, probably represent a new speeies. The form is characterized
by longitudinal furrows, giving it a somewhat angulated appearanee, and
by transverse, sealy lines interrupted by the furrows. The average
diameter of the tubes is about 2 mm.

Occurrence.—AQuia ForMATION. Piseataway Creek, Potomae Creek,
Rolph’s Landing, Upper Marlboro.

Collections.—U. 8. National Museum, Johns Hopkins University,
Maryland Geological Survey.

Family NATICIDAE.
Genus NATICA Lamarck.
Natica crirroxmxsis Clark.
Plate XXVTII, Fig. 1.

Natica cliftonensis Clark, 1895, Jolms ITopkins Univ. Circ., vol. xv, p. 4.
Natica cliftonensis Clark, 1896, Bull. 141, U. 8, Geol. Survey, p. 69, pl. xii, fig. 4.

Description.—* Shell small, with four or five whorls; spire low; body
whorl mueh inflated; suture well marked; surfaee smooth, exeept for
lines of growth; aperture large, with thick eallus.” Clark, 1896.
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In addition to the type we have only a crushed Natica from Wood-
stock that may represent this specics.

Length, 10 mm.; width 12 mm.

Occurrence.—NANJEMOY FomrmaTioN. Woodstock. (?) Aquia Ior-
matroN. Clifton Beach.

Collections.—Maryland Geological Survey, Johns Hopkins University.

Genus LUNATIA Gray.

LuNATIA MARYLANDICA Courad.
Plate XXVIII, Figs. 2, 2a, 3.

Lunatia marylandica Conrad, 1865, Amer. Jour. Conch., vol. i, pp. 26, 211, pl. xx
fig. 11.
Lunatia marylandica Clark, 1895, Johns Hopkins Univ. Cire., vol, xv, p. 4.
Lunatia marylandica Clark, 1896, Bull. 141, U. 8. Geol. Survey, p. 69, pl. xii,
3a—-3e¢.
¢of. Natica eminula var. Harris, 1899, Bull. Amer. Pal., No. 11, p. 88, pl. xi, fig. 22.
Description.— Suborbicular or subovate, volutions 5; spirc short,
whorls convex, subcontracted below the suture; labium with a callus on
the upper part, reflected over the umbilical margin; umbilicus moderate
in outline, profound, showing most of the volntions.” Conrad, 1865.
The stratigraphic and geographic range of this speccics is very great.
It is larger, however, and more abundant in the lower beds of the Aquia
formation. The affinities of the species are with L. eminula (Conrad)
of Alabama, especially with L. e¢minula var. Harris, of the Alabama
Chickasawan, which is an intermediate member of a series of which the

Claibornian L. eminula and L. marylandica arc cnd members.

The scparation of these species is very difficult, and possibly all the
forms ought to be referred to L. eminula which is the older name. The

Maryland forins show almost, if not quite, the complete range of varia-
tion of the scries.

Length, 32 mm.; width, 30 mm.

Occurrence.—NANsEM0Y ForamaTiox. Fast and west of Port Tobaceo,
Woodstock. Aquia FonrmarroN. 1 mile northeast of Piscataway, Po-
tomac Creek, 2 miles below Potomac Creek, Upper Marlboro, Liverpool
Point, Mouth of Paspotansa Creck, Aquia Creek, 1 mile southecast of
Mason Springs, Glymont, Hardesty, Fort Washington.
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Collections.—Maryland Geological Survey, Johns Hopkins University,
U. 8. National Museum, Philadelphia Academy of Natural Seiences.

Family CAPULIDAE.
Genus CALYPTRAEA Lamarck.
CALYPTRAEA APERTA (Solander).
Plate XXVIII, Figs. 4, 5.

Trochus apertus Solander, 1766, Foss. Iaut., p. 9, figs. 1, 2.

Calyptraea trochiformis Lamarck, 1804, Ann. Mus. d'Hist. Nat., vol. i, p. 15, fig. 8.
Calyptraca trochiformis Clark, 1895, Johns Hopkins Univ. Cire., vol. xv, p. 4.
Calyptraca trockiformis Clark, 1896, Bull, 141, U. 8. Geol. Survey, p. 70.
Calyptraea aperta Harris, 1899, Bull. Amer. Pal., No. 11, p. 84, pl. xi, tigs. 13-16.

Description—Shell orbicular, thin, obtusely eonieal; volutions three
or four; apex subeentral; later whorls spinose; whole surface (exeept
protoconch) roughened with irregular, wavy lines of growth, or a vermi-
cular shagreening; septum slightly eoneave; pillar refleeted, giving the
appearance of an umbilicus.

This speeies is represented, usually in a poorly preserved state, in
nearly all the beds and loealities of the Maryland Focene. The largest
speeimens are in the Aquia formation.

Length, 15 mm.; width, 28 mm.

Occurrence.—NANITEMOY FORMATION. Popes Creek, Woodstoek, East.
and west of Port Tobaceo, $ mile helow Chapel Point. Aqura FomrMa-
T10N. Fort Washington, Glymont, Clifton Beach, Liverpool Point, Up-
per Marlboro, Aquia Creek, Potomac Creek, 2 miles below Potomae
Creek, 1 mile southeast of Mason Springs.

Collection.—Maryland Geological Survey.

Family LITTORINIDAE.
Genus LITIOPA Rang.
Lrriora MARYLANDICA 1. sp.
Plate XXVIIT, TFigs. 6, 6a.

Description.—Shell thin, with six whorls; the first two whorls smooth,
the third with fine, closely-set, revolving striations from suture to su-
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ture, the fourth with striations on the upper half, the lower half being
smooth, the fifth and sixth (body) whorls smooth, exeept for very faint,
revolving lines, which are less distinet than the lines of growth, and
about eight, sharp, revolving lines around the nmbilicus; eallosity on

the labiwin thin; umbilicus moderate; mouth large; columella eoncave
above.

Length, 8 mm.; width, 4 mm.
Occurrence~—~AqQuia FormMaTION. 2 miles below Potomae Creck.
Collection.—Maryland Geological Survey.

Superfamily PTENOGLOSSA.
Family SOLARIIDAE.

Genus SOLARIUM Lamarck.
SOLARTUM sp.
Plate XXV111, Figs. ¥, 7a.

Solarium sp. Clark, 1895, Johns Hopkins Univ. Cirec., vol. xv, p. 5.

Solarium sp. Clark, 1896, Bull. 141, U. 8. Geol. Survey, p. 71, pl. xiv, figs. 4a, 4.

No new material belonging to this genus has been obtained exeept an
indeterminate fragment from near Mason Springs. Neither this, nor
the cast from Aquia Creek, give any elew to the specifie characters.

Length, 6 mm.; width, 16 mm.

Occurrence.—AQuls FoRMATION. Aquia Creek, 1 mile southeast of
Mason Springs. '

Collection.—Johns Hopkins University, Maryland Geologieal Survey.

Family SCALARIIDAE.
Genus SCALA Klein.
Scana vireiNtana Clark.
Plate XXVI1I, Figs. 8, 8a, 9, 9a.

Scala virginiana Clark, 1895, Johns Hopkins Univ. Circ., vol. xv, p. 4.
Seala virginiana Clark, 1896, Bull. 141, U. 8. Geol. Survey, p. 71, pl. xiv, figs. 3a, 3b.

Description.—* Shell probably seven- or eight-whorled; surface eov-
ered with a uniform, fine, spiral striation; varices fiftcen to the whorl,
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infleeted forward and prominent; somne of the variees are more promi-
nent than others, and in a few instaneces are partially divided by a
eentral groove; aperture nearly round.” Clark, 1896.

Some speeimens show a large umbilieus, in others it is absent.

Length, 22 mm.; width, 14 mm.

Occurrence.—AQuia FormaTION., Aquia Creek, Potomae Creek.

Collection.—U. 8. National Museum, Philadelphia Academy of Natural
Seienees.

SCALA POTOMACENSIS . SD.
Plate XXVIII, Fig. 10.

Description—Shell elongate, moderately slender, eight-whorled;
mouth round; base with numerous, elosely-set, revolving lines and folds
I'adiating'to the variees; whorls elosely-set; moderately and uniformly
eonvex; varices low, obtuse, twenty-five on the body whorl, and about as
many on the whorls of the spire, stronger than ordinary, and oecurring
at irregular intervals; raised revolving threads, about 30 in number,
alternating and doubly alternating in strength, run between without
erossing the variees.

Length, 20 mm.; width, 8 mm.

Occurrence—AQUIA ForMaTION. 2 miles below Potomae Creek.

Collection.—Maryland Geologieal Survey.

Scara sEssinis Conrad.
Plate XXVIII, I'ig. 11.
Seala sessilis Conrad, 1833, Fossil Shells of the Tertiary, No. 4, p. 45.
Description.— Subulate, with rather thick longitudinal costae, and
minute erowded spiral lines; whorls nine, sessile or eontiguous; base of
the body whorl earinated.” Conrad, 1833.
Occurrence.—AQuiA ForyaTIoN., 2 miles below Potomae Creek.
Collection.—Maryland Geologieal Survey.

ScALA CARINATA Lea.
Plate XXVIII, Fig. 12.
Scala carinata Lea, 1833, Contrib. to Geol., p. 116, pl. iv, fig, 103.
Description.—* Shell eonieal, elosely ribbed, earinate on the inferior
part of the last whorl; substanee of the shell thiek; spire elevated,
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poiuted; ribs about twelve, lamelliform; whorls six, rounded; mouth
round.” ILea, 1833.

Occurrence.—AQuis ForMATION. 2 miles below Potomae Creek, Up-
per Marlboro.

Collection.—Maryland Geologieal Survey.

Superfamily GYMNOGLOSSA.

Family PYRAMIDELLIDAE.
Genus TURBONILLA Risso.
Subgenus PYRGISCUS Philippi.

TURBONILLA POTOMACENSIS 1. sp.
Plate XXIX, Fig. 1.

Description.—Shell stout; whorls eight, moderately eonvex; about
twenty-five slightly eurved, longitudinal ribs on the body whorl, erossed
by eight, impressed, revolving lines, whieh are deepest between the ribs;
base of shell with impressed, revolving lines, and faint, radiating ribs;
mouth ovate.

Length, 10 mm.; width, 4 mm.

Occurrence—AQuiA I'orMaTION. Potomae Creek, 2 miles below Po-
tomae Creek.

Collection—Maryland Geologieal Survey.

Genus TUBA Lea.
TUBA MARYLANDICA n. Sp.
Plate XXIX, Tig. 2.

Description.—Shell elongate; whorls seven, strongly convex, eovered
with eight raised revolving threads, with narrower interspaces; threads
strongly beaded by interseetions with raised longitudinal lines.

Length, 12 mm.; width, 5§ mm.

Occurrence—NANJEMOY ForMATION. Popes Creek. AqQuia Foria-

TION. Mouth of Paspotansa Creek, 1 mile southeast of Mason Springs.

Collection.—Maryland Geologieal Survey.
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Genus ODOSTOMIA Fleming.

OposToMIA TRAPAQUARA (Harris).
Plate XXIX, Tig. 3.

Syrnola trapaquara Harris, 1895, Proc. Acad. Nat. Sci. Phila., vol. xlvii, p. 77, pl. viii,
fig. 10.

Description—* Size and general form as indieated by the figure;
whorls ¥; 1 small, sinistral; 2-7 polished, slightly tumid, with a well-
marked suture; aperture moderate, striate within; one strong plait on
the columella.” Harris, 1895.

This species has some resemblance to the figure of Acteon melanellus
Lea, but it tapers more gradually, Las shorter whorls, stronger lines of
growth and no revolving lines (or almost none), while they are strong in
A. melanellus.

Our speeimens are very different from the Chickasawan form—O0. in-
stgnifica Aldrich, which Harris regards as a synonym of O. {rapaquara.

Length, 7 mm.; width, 2.5 mm.

Occurrence—AQuia FormatioN. Potomae Creek, 2 miles below Po-
tomac Creck, Upper Marlboro.

Collection.—Maryland Geologieal Survey.

Family EULIMIDAE.
Genus NISO Risso.
Niso uMBILICATA (Lea).
Plate XXIX, Tig. 4.
Pasithea umbilicata Lea, 1833, Contrib. to Geol., p. 103, pl. iv, fig. 85.
Description.—* Shell elevated above, rounded below, subearinate, pol-
ished; substance of the shell thin; apex aeute; suture linear; umbilicus
large; whorls nine, flattened; mouth subovate, acutely angular above,
one-fifth the length of the shell; eolumella ineurved at base; margin en-
tire. . . . Its umbilicus is wide, with a large spiral groove. On some
of the whorls the line of growth may be indistinetly seen.” Lea, 1833.
Length, 24 mm.; width, 5 mm.
Occurrence.—AQUIA ForMaTION. TPotomac Creek.
Collection.—Maryland Geological Survey.
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order ASPIDOBRANCHIATA.

Suborder RHIPIDOGLOSSA.
Family TROCHIDAE.

Genus GIBBULA Risso.

Gi1BBuLA GLANDULA (Conrad).
Plate XXIX, Fig. 5.
Monodonta glandula Conrad, 1880, Jour. Acad. Nat. Sci. Phila., vol. vi, pp. 214, 220,
pl. ix, fig. 15.

Monodonta glandula Y. C. Lea, 1848, Proc. Acad. Nat. Sci. Phila., vol, iv, p. 102.

Monodonta glandula Conrad, 1866, Smith. Misc. Coll. (200), p. 11.

Gibbula glandula Clark, 1895, Johns Hopkins Univ. Cire., vol. xv, p. 5.

Gibbula glandule Clark, 1806, Bull. 141, U. 8. Geol. Survey, p. 72, pl. xiv, fig. 5.

Description.—“ Shell conieal, with about four eonvex volutions; re-
volving striae fine, erowded and wrinkled; suture deeply impressed; right
lip toothed within at the base; margin entire.

“The teeth or tubercles extend to the base of the eolumella of this
shell.”  Conrad, 1830.

Length, 8 mnm.; width, 7 mm.

Occurrence.—AQuin [orMATION. DPiscataway (Conrad), Potomac
Creek, Upper Marlboro. :

Collections.—Johns Hopkins University, Maryland Geological Survey,
Philadelphia Aeademy of Natural Seienees.

Genus CALLIOSTOMA Swainson,
CALLIOSTOMA sD.

Description—"T'wo speeimens of Calliostoma, both too imperfeet either
to figure or to deseribe, were found in the Aquia formation. The one
from below Potomae Creek is part of the base of the body whorl. It
shows a strong basal ecarina, and revolving threads of various size, all
slightly granulate. The fragment from Upper Marlboro does not show
the surface decoration, but has a deep groove in the middle of the whorl.

Occurrence—Aquia YormaTtion. Upper Marlboro, 2 miles below Po-

tomae Creek.
Collection—Maryland Geological Survey.
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Family FISSURELLIDAE.
Genus FISSURIDEA Swainson.
FISSURIDEA MARLBOROENSIS . SP.
Plate XXIX, Iigs. 6, 6a.

Description.—Shell ovate, depressed; apex anteriorly situated, aeute;
foramen keyhole-shaped, anterior to the apex, plane sloping forward;
internal eallus shaped like the end of a gun-stoek, deeply dinted behind;
surfaee seulptured by fine, impressed, radiating lines, with broad and
flat interspaces toward the periphery, raised and rounded toward the
apex; interspaces doubly alternating in width or height, every fourth
being muech wider, while of each group of intervening narrower ones
that in the middle is slightly wider than the rest; alternation beecomes
simple on the posterior slope, with double alternation strongest on the
anterior slope.

Length, 17.5 mm.; width, 12 mm.; height, 6 mm.

Occurrence.—AqQuia ForMaTioN. TUpper Marlboro.

Collection.—Maryland Geological Survey.

-Class SCAPHOPODA

order SOLENOCONCHIA.
Family DENTALIIDAE.

Genus DENTALIUM Linné.
DeENTALIUM MINUTISTRIATUM Gabb.

Plate XXIX, Fig. 7.

Dentalivm minutistriatum Gabb, 1860, Jour. Acad. Nat. Sci. Phila., 2nd Ser., vol.
iv, p. 386, pl. 1xvii, fig. 46.

Description.—* Very slightly curved, marked by numerous small lon-
gitudinal ribs, all of the same size, no traece of alternation; aperture
round.” Gabb, 1860.

This form differs from D. mississippiensis in having finer, non-alter-
nate ribbing, and not attaining to so great a size.
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The figured specimen (besides which only fragments have been found)
is strongly and regularly compressed in the plane at right angles to that
of curvature. So natural does the compression appear that the indi-
vidual was referred to the genus Compressidens of Pilsbry. But other
fragments have been found which have a perfeetly round aperture, and
faint eracks have been discovered along the lines of greatest eurvature
of the compressed specimen, and therefore the character must probably
be regarded as accidental.

Length, 17 mm.; width, 1.75 x 2.5 mm. (flattened).

Occurrence.—NANJEMOY I'orMaTION. Popes Creek.

Collection.—Maryland Geological Survey.

DENTALIUM MISSISSIPPIENSIS Conrad.
Plate XXIX, Fig. 8.

Dentalium mississippiensis Conrad, 1848, Jour. Acad. Nat. Sci. Phila., 2nd Ser., vol.
i, p. 112, pl. xi, fig. 1.

Description.—* Curved, attenuated above, longitudinally striated, the
lines alternating in size. . . . It differs from D. thalloides in having
more numerous and much less prominent lines.” Conrad, 1848.

Length, 36 mm.; width, 6 mm.

Occurrence.—NANIJEMOY ForMATION. West of Port Tobacco, 1 mile
southeast of Piscataway. AqQuis FomrstatioN. Upper Marlboro.

Collection.—Maryland Geological Survey.

Family SIPHONODENTALIHDAE.
Genus CADULUS Philippi.
CapurLus aBRUPTUS Meyer and Aldrich.

Plate XXIX, Iig. 9.

Cadulus abruptus Meyer and Aldrich, 1887, Jour. Cin. Soe. Nat. Hist., vol. ix, No. 2,
p. 40, pl. 1i, fig. 2.

Cadulus bellulus Clark, 1895, Johns Hopkins Univ. Cire., vol. xv, p. 5.

Cadulus bellulus Clark, 1896, Bull. 141, U. S. Geol. Survey, p. 72, pl. xiv, fig. 6.

Description.—“ Rather large, somewhat depressed. Inflation very

near to the larger aperture and suddenly decreasing.” Meyer and Al-
drich, 1886.
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Thin, polished, slightly arched; much eontracted near the anterior
extremity; anterior opening’ subeireular, posterior simple.

This species differs from . subcoarctatus Gabb in having the eon-
striction begin much ncarer the aperturc. There is no longitudinal
striation.

Length, 8 mm.; width, 1.25 mm.

Occurrence—NaxsEMOY Formarion. Woodstoek, Head of Nanjemoy
Creck, East and west of Port Tobacco, 1} and 2% miles above Popes
Creek, 1 mile southeast of Piscataway, Upper Marlboro (deep cut near
Chesapeake Beach R. R. station), Well at Chesapeake Beach (90-92
feet). AqQuia TormaTioN. Aquia Creck, Liverpool Point, Clifton
Beaeh, 1 mile northeast of Piscataway.

Collection.—Maryland Geological Survey, Johns Hopkins University.

Class PE LECYPODA
order TELEODESMACEA.

Family TEREDINIDAE.
Genus TEREDO Linné.

TErREPO VIRGINIANA Clark.
Plate XXX, Figs. 1, 1a, 2, 2a, 3.

Teredo virginiana Clark, 1895, Johns Topkins Univ. Cire., vol. xv, p. 5.
Teredo virginiana Clark, 1896, Bull. 141, U. 8. Geol. Survey, p. 72, pl. xv, figs. 5a-5c.
Teredo virginiana Dall, 1898, Trans. Wagner Free Inst. Sci., vol. iii, part iv, p. 813.

Description— Shell unknown; tube thick, eylindrieal, irregularly
curved, rapidly tapering; surface smooth, or with fine lines of growth;
prominent transverse segment near posterior extremity of the tube in
some of the forms.” Clark, 1896.

This type compared with the forms described from the Alabama Ter-
tiary shows various points of dissimilarity, and even in the absenee of
the valves seems, from its common oecurrence, worthy of a name.

The tubes often occur in large masses in pieees of lignite.

Diameter of tube (maximum), 5 mm.

Occurrence—NANJEMOY FormaTioN, 3 mile below Chapel Point.
Woodstock, Hills Bridge, West of Port Tobaeeo, Upper Marlboro (deep
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cut near Chesapeake Beach R. R. station). Aqura Formariox. TUpper
Marlboro, 2 miles below Potomae Creek, 1 mile southeast of Mason
Springs, Clifton Beach, 1 mile northeast of Piscataway.

Collections.—Johns Hopkins University, Maryland Geological Survey,
Philadelphia Academy of Natural Scicnees.

Family PHOLADIDAE.
Genus PHENACOMYA Dall.
PuexacoMya pETROSA (Conrad).
Plate XXX, Figs. 4, 4a, 4b.

Pholas petrosa Conrad, 1842, Proc. Nat. Inst., Bull. ii, p. 193, pl. ii, fig. 4.

Pholas petrosa Conrad, 1846, Amer. Jour. Sci., ser. ii, vol. i, p. 213, pl. i, fig. 1.
Pholas petrosa H. C. Lea, 1848, Proc. Acad. Nat. Sci. Phila., vol. iv, p. 104.

Pholas petrosa Conrad, 1865, Amer. Jour. Conch., vol. i, p. 2.

Phrolas petrosa Conrad, 1866, Smith. Misc. Coll. (200), p. 9.

Pholas (?) petrosa Clark, 1895, Johns Hopkins Univ. Circ., vol. xv, p. 5.

Pholas (?) petrosa Clark, 1896, Bull. 141, U. 8. Geol. Survey, p. 73, pl. xv, figs. la-1lc.
Phenacomya petrosa Dall, 1898, Trans. Wagner Free Inst. Sci., vol. iii, part iv, p. 823.

Description.—“ Ovate-acute; antcriorly profoundly ventricose; radii
sharp and numerous; dorsal margin obliquely reetilinear from the sum-
mit of the nmbo; base obliquely subrectilinear; posterior side produced,
cuneiform.” Conrad, 1842.

This form is apparently restrieted to thie limestone ledge, known as
Zone 5.

Length, 85 mm.; height, 35 mm.

Occurrence.—AqQuia FomrmaTioN.  “ Piseataway” (Conrad), Fort
Washington, Aquia Creek, Clifton Beach.

Collections.—Johns Hopkins University, Maryland Geological Survey,
Philadelphia Academy of Natural Seciences.

Family GASTROCHAENIDAE.
Genus GASTROCHAENA Spengler.

(ASTROCHAENA sp.
Plate XXX, Fig. 5.

Gastrochaena sp. Clark, 1895, Johns Hopkins Univ. Cirec., vol. xv, p. 5.
Gastrochaena sp. Clark, 1896, Bull. 141, U. 8. Geol. Survey, p. 73, pl. xv, tig. 6.

Casts of the tubes of Gastrochaena are common in the indurated layer,

Zone 5, of the Aquia Creek stage, and also oceur at higher horizons.
11
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Few of the specimens obtained show any traces of the shell substance,

and rarely impressions of the transverse striations of the tube wall.
Occurrence.—AQuIA FForMATION. Aquia Creek, Upper Marlboro.
Collection.—Johns Hopkins University.

Family SAXICAVIDAE.

Genus PANOPEA Menard.

Paxorra mrLovaaTA Conrad.
Plate XXXI, I'igs. 1-5.

Panopaea elongata Conrad, 1535, Trans. Geol. Soc. Penn., vol. i, p. 889, pl. xiii, fig. 1.
Panopaca elongata Conrad, 1846, Amer. Jour. 8ci., ser. i, vol. i, p. 215, pl. i, fig. 2.
Panopaea elongata H. C. Lea, 1848, Proc. Acad. Nat. Sci. Phila., vol. iv, p. 103.
Glycymeris elongata Conrad, 1854, Proc. Acad. Nat. Sci., Phila., vol. vii, p. 29.
Glycymeris elongata Conrad, 1865, Amer. Jour. Conch., vol. i, p. 2.

Glycymeris elongata Conrad, 1866, Smith. Misc, Coll. (200), p. 8.

Panopaea elongate Clark, 1895, Johns Hopkins Univ. Cire., vol. xv, p. 4.

Panopaea elongata Clark, Bull, 141, U. 8. Geol. Survey, p. 75, pl. xix, figs. la-lc.
Puanopea elongata Dall, 1898, Trans. Wagner Frec Inst. Sci., vol. iii, pt. iv, p. 828.

Description.— Shell oblong, produccd, surface with distinet eon-
centric irregular undulations; beaks distant from the anterior margin.”
Conrad, 1835.

Since at most localitics casts alone are found, the following important
character has thus been overlooked, viz., that the surface is eovered with
closcly-set, radiating lines of minute granules, which when worn show
as lines of punctae, or give the surfaee an irregularly honeycombed ap-
pearance.

Length, 85 mm.; width, 43 mm.

Occurrence—AQuisa ForvmarioN, Fort Washington, Winchester,
“ Piscataway ” (Conrad), Tinkers Creck 1 mile north of Piscataway, 1
mile northeast of Piseataway, 1 mile southeast of Mason Springs, Har-
desty, R. R. cut near Seat Pleasant, Aquia Creek, Potomac Creek, Pas-
potansa Creek, 2 miles below Potomac Creck, Marshall Hall, Upper
Marlboro, Clifton Beach, Rolphs Landing, Glymont.

Collections.—Johns Hopkins University, Maryland Geological Survey,
Philadclphia Academy of Natural Sciences, U. 8. National Muscum.
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Family CORBULIDAE.
Genus CORBULA Lamarck.
CORBULA- SUBENGONATA Dall.

Plate XXXTI, Figs. 1, 1a, 2, 2a, 2b.

Corbula nasuta Clark, 1895, Johns Hopkins Univ. Cire., vol. xXv, p. 5.
Corbula nasuta Clark, 1896, Bull. 141, U. 8. Geol. Survey, p. 74.
Corbula subengonata Dall, 1898, Trans. Wagner Free Inst. Sei., vol. ii, pt. iv, p. 841.

Description—* This form is smaller, less inflated, thinner, and with
more nearly parallel dorsal and ventral borders than C. alabamiensis.
The sculpture is finer than in C. engonata, which is a more elongated
speeies.” Dall, 1898.

The species was thus defined by Dr. Dall to include the forms from
the Chiekasawan of Alabama, which had previously been ealled C. ala-
bamiensis Lea or C. alabamiensis var. It is probably the ancestral form
of the Claibornian C. alabamiensis Lea.

This speeies is very common in the Maryland and Virginia Eocene.
Its slightly elevated umbones and the absence of rostrated posterior sur-
face separate it from the other species of this genus. In its oecurrence
it differs from our other Eocene spccies of Corbula in that it is most
abundant in the lower beds.

Length, 11 mm.; height, 6 mm.

Occurrence—NanjEMoy ForMatioN.  Woodstock, Popes Creek.
AqQuis FormaTioN. Glymont, Clifton Beach, 6 miles east of Washing-
ton, Mattawoman Creek, 2 miles below Potomac Creek, 1 mile southeast
of Mason Springs, 1 mile northeast of Piseataway.

Collections.—Maryland Geological Survey, Johns Hopkins University,
U. S. National Museum.

ConrBuLA ALDRICHI Mcyer.
Plate XXXII, Tigs. 3, 3a, 4, 4a, 5, 5a, 6, 6a.

Corbula aldrichi Meyer, 1885, Amer. Jonr. Set., ser. iii, vol. xxx, p. 67.

Corbula aldrichi Aldrich, 1886, Bull. i, Ala. Geol. Survey, p. 83, pl. i, fig. 21.

Corbula aldrichi Clark, 1895, Johns Mopkins Univ. Cire., vol. xv, p. 5.

Corbula aldrichi Clark, 1896, Bull. 141, U. S. Geol. Survey, p. 74.

Description.—“Tt has radiating striac on the umbonial part of the
surface, a characteristic which I had not seen before in a Corbula.”
Mecyer, 1885.
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“Rounded trigonal; ventricose; postcrior side earinated; heak small,
eurved anteriorly, in the left valve ncarly in the middle; right valve
briefly rostrated; in both valves the umbonial part is without eoneentrie
ribs, but with impressed, radiating lines—the ventral part with eon-
eentrie ribs.” Aldrieh, 1886.

This remarkable form, with its radiating lines upon the umbonial
portions of the shell, is very common. The Maryland form differs in
no essential partieulars from the Gulf type.

Length, 11 mm.; height, 7 mm.

Occurrence.—NANJEMOY ForyatioN. Upper Marlboro (deep cut near
Chesapeake Beach R. R. station), East and west of Port Tobacco, Head
of Nanjemoy Creek, 3 mile below Chapel Point, Popes Creek, 13 miles
above Popes Creek, 2} miles above Popes Creek, Woodstoek, 1 mile
southeast of Plseata“ay. Aquia FormaTION. Aquia Creek, Liverpool
Point, Clifton Beach.

Collections.—Maryland Geological Survey, Johns Hopkins University,
U. S. National Museumn,

CorBUuLA oXIscus Conrad.
Plate XXXII, Figs. 7, 7a, 8, 8a, 8bh.

Corbula oniscus Conrad, 1833, Amer. Jour. Sci., vol. xxiii, p. 341.

Corbula oniscus é)lm‘k, 1895, Johns Hopkins Univ. Circ., vol. xv, p. 5.

Corbula oniscus Clark, 1896, Bull. 141, U. 8. Geol. Survey, p. 75.

Corbula (Aloidis) oniscus Dall 1808, Trans. Wagner Free Inst. Sci., vol. iii, pt. iv,

p. 843.

Description.—“ Shell elevated; larger valvc ventricose, with profound
sulci terminating at the umbonial slope, which is carinated; posterior
extremity narrowed and truncated, from the posterior angle of whieh
a carina extends to the apex, nearly parallel with that of the umbonial
slope; supcrior valve concentrically striated. Length, one-third of an
inch.” Conrad, 1833.

This speeies, characterized by its solid form and numerous concentric,
wrinkled, approximate lines and prominently rostrated posterior sur-
face, is common at several localities in the Maryland Eocene. None of
the specimens obtained rcach the size of the larger individuals iu the
Gulf Eocene,
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Length, 10 mm.; height, 7 mm.

Occurrence.—NaNJEMOY FormaTioN. Fast and west of Port Tobaceo,
Woodstock, Popes Creek, 23 miles above Popes Creek, Head of Nanjemoy
Creek, Upper Marlboro (deep cut near Chesapeake Beach R. R. station),
1 mile southeast of Piscataway. ITills Bridge? Aquia FormaTroN.
Glymont.

Collection.—Maryland Geological Survey.

Family SOLENIDAE.
Genus SOLEN Linné.

SOLEN LISBONENSIS (?) Aldrich.
Plate XXXTII, Fig. 1.

Solen lisbonensis Aldrich, 1886, Bull. i, Ala. Geol. Survey, p. 37, pl. iv, fig. 4.

Solen sp. Harris, 1897, Bull. Amer. Pal. No. 9, p. 66, pl. xiv, fig. 9.

Solen (Plectosolen) lisbonensis Dall, 1900, Trans. Wagner Free Inst. Sei., vol. iii, pt. v,
p. 953. °

() Solen (Plectosolen) lisbonensis var. abruptus Dall, 1900, Trans. Wagner Free Inst.
Sci., vol. iii, pt. v, p. 958.

Description.—* Shell lincar, necarly straight; posterior subtrunecate;
anterior obliquely rounded with a depressed space behind running to the
beaks; lines of growth prominent, bending at right angles along a line
running obliquely from the beaks to thie junction of the posterior and

ventral margins. Anterior widely gaping.” Aldrich, 1886.

The references given above are the only records we have of the occur-
rence of this genus in the Focene of Eastern North America. The two
speeimens from the Potomac River are both imperfeet and neither shows
any characters upon which they can be specifically separated from
S. lisbonensis. The lines of growth on our specimens do not bend quite
as sharply as they do in Aldricl’s figure. In this respeet they are more
like the figure published by Professor Iarris. Our specimens are
smaller than either of those figured from Alabama. In the publication
above noted, Dr. Dall describes a variely abruptus under S. lisbonensis.
This differs from our form even more than the typical S. lisbonensis
does.
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Length (of fragment), 82 mm.; width, 9 mm.
Occurrence—NaxJEMOY I'oRMATION. 3 mile below Chapel Point,
Woodstock.

Collections.—Maryland Geological Survey, Philadelphia Academy of
Natural Sciences (No. 6224).

Family TELLINIDAE.
Genus TELLINA Deshayes.
Subgenus ANGELUS Megerle.
TELLINA (ANGELUS) VIRGINIANA Clark.
Plate XXXIII, TFig. 3.

Tellina virginiana Clark, 1893, Johns Hopkins Umv. Cire., vol. xv, p. 5.

Tellina virginiana Clark, 1896, Bull. 141, U. S. Geol. Survey, p. 76, pl. xv, tig. 4.

Tellina greggi Harris, 1897, Bull. Amer. Pal. No. 9, p. 72. (In part.)

Tellina (Angelus) virginiana Dall, 1900, Trans. Wagner Free Inst. Sci., vol. iii,

pt. v, pp. 1015, 1016.

Description.—* Shell elongated, thin, ecompressed; posteriorly very
short, angular, and slightly folded; anteriorly rounded and elongated;
umbones posteriorly situated; two small eardinal teeth and indistinect
lateral teeth; pallial sinus obscurc. Exterior eovered with fine eoncen-
trie lines following lines of growth.” Clark, 1896.

This species is more abundant in the Nanjemoy formation, but the
specimens from the Aquia formation are much larger.

Professor Harris has suggested the identity of this form with 7. greggi
of Alabama, but further study has shown them to be undoubtedly dis-
tinet. Dr. Dall agrees with us in this opinion.

Length, 38 mm. (average, 18 mm.); height, 25 mm. (average, 13 mm.).

Occurrence—NaNsEMoY ForMATION. Woodstoek, Popes Creek, East
and west of Port Tobaeco, Charles Branch between Rosaryville and Up-
per Marlboro, 24 and 3 miles above Popes Creek. AqQuLs FORMATION.
Aqu'ia Creek, Clifton Beach, 2 miles below Potomae Creek, 1 mile south-
east of Mason Springs, Fort Washington.

Collections.—Maryland Geological Survey, Johns Hopkins University.
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Section PERONIDIA DALL.

TerniNa (PEroNIDIA ?) WILLIAMSI Clark.
Plate XXXIII, TFigs. 2, 2a.

Tellina williamsi Clark, 1895, Johns Hopkins Univ. Circ., vol. xv, p. 5.

Tellina williamsi Clark, 1896, Bull. 141, U, 8. Geol. Survey, p. 76, pl. xv, figs. 3a, 3b.

Tellina subtriangularis Harris, 1897, Bull, Amer. Pal., No. 9, p. 73. (In part).

Tellina (Peronidia?) williamsi Dall, 1900, Trans. Wagner Free Inst. Sci., vol. iii,

pt. v, p. 1016.

Description— Shell small, rather solid, not strongly inequilateral;
posterior shorter; surface ornamented with elevated, close-set ridges or
lamellae, increasing in size toward the basal margin; posteriorly suban-
gulated; two cardinal teeth, posterior bifid; lateral teeth strongly devel-
oped; pallial sinus deep.” Clark, 1896.

The question of the identity of this form with T'ellina subtriangularis
Aldrieh of the Alabama Eocene has been carefully considered. Dr.
Dall® agrees with us that they are distinet, but Professor Harris® thinks
they are the same. 7. williamsi is more elongate and more strongly
seulptured.

Length, 12 mm., height, 7 mm.

Occurrence.—NANJEMOY FonrmaTIoN. Popes Creek, 23 miles above
Popes Creek, Woodstock. Aquia FormaTioN. Potomae Creck.

Collection.—Maryland Geologieal Survey, Johns Hopkins University.

TeLLINA (PERONIDIA) PAPYRIA (?) Conrad.

(?) Tellina papyria Conrad, 1933, Fossil Shells of the Tertiary, No. 4, p. 41 (fig'd.
Amer. Jour. Sci., vol. i, 1846, pl. iv, tig. 7).

A single specimen has been found which belongs to neither of the pre-
ceding species, and whieh has the outline of T. papyria. The shell is
very thin and has almost disappeared.

Length, 35 mm.; height, 26 mm.

Occurrence.—AQuia ForMaTioN, Fort Washington.

Collection.—Maryland Geological Survey.

! Trans. Wagner Free Inst. Sci., vol. iii, pt. v, 1900, p. 1016.
2 Bull, Amer. Pal., No. 9, 1897, p. 73.
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Family VENERIDAE.

Genus MERETRIX Lamarck.
MEereTRIX LENIS (Conrad).
Plate XXXIII, Fig. 4.
Cytherea lenis Conrad, 1848, Jour. Acad. Nat. Sei. Phila., 2nd ser., vol. i, p. 130,
pl. xiv, fig. 19.

Description.— Longitudinally ovate, thin, ventricose; anterior ex-
tremity acutely rounded; posterior end direet, subtruneated; disk with
impressed concentrie lines, distinet on the sides but obsolete in the
middle of the valves; lunule long, cordate, defined by an impressed line;
inner margin entire.” Conrad, 1848.

This species is distinguished from its associates by its extremely ele-
vated beaks, and deep valves. The shell is very thin and fragile and
tends to break along radiating lines. The eoneentric wrinkles and lines
of growth are very distinet toward the beak, but become less so toward
the periphery.

Length, 11 mm.; height, 11 mm.

Occurrence.—NANJEMOY ForMATION. Woodstock, Ravine north of
Thrift (?).

Collections.—Maryland Geologieal Survey, Philadelphia Aeademy of
Natural Seienees (No. 6384).

MERETRIX OVATA VAR. ovaTa (Rogers).
Plate XXXIV, Figs. 1, 1a.

Cytherea ovata Rogers, 1837, Trans. Amer. Philos. Soc., vol. v, P. 840; vol. vi,
pl. xxvii, fig. 2. (Reprint Geol. of the Virginias, 1884, p. 668, pl. i, fig. 2.)

Cytherea liciata Conrad, 1848, Jour. Acad. Nat. Sci. Phila., 2nd ser., vol. i, p. 131,
pl. xiv, fig. 20.

Cytherea ovata H. C. Lea., 1848, Proc. Acad. Nat. Sci. Phila., vol, iv, p. 99.

Cytherea liciata I1. C. Lea, 1848, Proc. Acad. Nat. Sci. Phila., vol. iv, p. 99.

Meretrix liciata Conrad, 1854, Proc. Acad. Nat. Sci. Phila., vol. vii, p. 30.

Meretriz ovata Conrad, 1854, Proc. Acad. Nat. Sci. Phila., vol. vii, p. 30.

Dione ovata Conrad, 1865, Amer. Jour. Conch., vol. i, p. 6.

Dione liciata Conrad, 1865, Amer. Jour. Conch., vol. i, p. 6.

Dione ovata Conrad, 1866, Smith. Misc. Coll. (200), p. 7.

Dione liciate Conrad, 1866, Smith. Misc. Coll. (200), p. 7.

Cytherea ovata Clark, 1895, Johns Hopkins Univ. Cire., vol. xv, p. 5. (In part.)

Cytherea ovata Clark, 1896, Bull. 141, U. 8. Geol. Survey, p. 76. (In part.)
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Description.—* Shell subovate, somewhat inflated, with eoneentrie
transverse striae, very fine near the umbones, hut much coarser near the
margin; beaks rather elevated; lunule very indistinet; teeth clevated and
straight, the two posterior ones of the left valve small, much compressed,
approximate, and nearly parallel; the anterior tooth large and grooved
by a deep eanal; cavity of shell deep; margin entire; posterior margin
straight, and separated from the muscular impression by a fold or groove.
Length one and one-tenth of an ineh; height eighty-five hundredths of
an inelt.”  Rogers, 1837.

This widely-distributed species shows great variation in outline and
has been deseribed under several names, of which only the Maryland
names are given in the synonymy. The complete species includes M.
nuttalliopsis Heilprin with all its varieties, and a number of other Ala-
bama names.

The species ranges from the base to the summit of the Maryland
Eocene, and is very abundant in nearly all loealities. The two varieties
may be eclearly recognized and their separation closcly conforms to the
stratigraphie divisions.

The form originally deseribed by Rogers comes from the Nanjemoy
formation. It is smaller, thinner, in general more clongate, and with
a less rounded basal margin than the older type. It was this variety
that Conrad afterward named liciata.

Length, 31 mm.; width, 24 mm.

Occurrence—NaxJEMoY FomyarioN. RKast and west of Port To-
baceo, Popes Creck, 1 to 2} miles above Popes Creek, 3 mile below
Chapel Point, Upper Marlboro (deep eut near Chesapeake Beach R. RR.
station), Upper Marlboro (southwest of town near forks of roads), Head
of Nanjemoy Creek, 1 mile southeast of Piscataway.

Collections—Maryland Geological Survey, Johns Hopkins University,
Philadelphia Academy of Natural Sciences, U. S. National Museum.

MERETRIX OVATA VAR. PYaa Conrad.

Plate XXXI1V, Figs. 2, 2a, 3, 3a, 4, 5.
Cytherea pyga Conrad, 1845, Jour. Acad. Nat. Sci. Phila., 2nd ser., vol. i, p. 131,
pl. xiv, fig. 18.
Cytherea pyga H. C. Lea, 1848, Proc. Acad. Nat. Sci. Phila., vol. iv, p. 99.
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Meretrix pygn Conrad, 1854, Proc. Acad. Nat. Sci. Phila., vol. vii, p. 30.

Dione pyga Conrad, 1865, Amer. Jour. Conch., vol. i, p. 6.

Cytherea ovata Clark, 1895, Johns Hopkins Univ. Circ., vol. xv, p. 5. (In part.)

Cytherea ovata Clark, 1896, Bull. 141, U. 8. Geol. Survey, p. 76 (In part), pl. xvi,

figs. la-1f.

Description.—“ Suboval, ventricose, thick, with closely arranged ro-
bust eonecentrie lines; umbo wide, prominent above; dorsal margin very
oblique, rounded; posterior extremity obtusely and obliquely rounded
inwards; anterior extremity mueh narrower than the posterior, and
more acutely rounded; lunule lanceolate, defined by a distinet impressed
line; eardinal teeth robust. TLength, 13; height, 13.” Conrad, 1848.

The form deseribed by Conrad under this name was found in the
Aquia formation, and the name as here used is thus restricted. The
speeimens are large, thick, ventricose, and more nearly oval than the
variety from the Nanjemoy formation.

Length, 50 mun.; width, 43 mm.

Occurrence.—AqQuia FonmartioN. Potomae Creek, Aquia Creek, Fort
Washington, Glymont, Mouth of Paspotansa Creck, Liverpool Point,
Sheckel’s I'arm near South River, Clifton Beach, 2 miles below Potomac
Creek, 1 mile northeast of Grimesville, Upper Marlboro, Hardesty,
Brooks Fstate near Seat Pleasant, 2 miles west of Collington, Reedy Run
(branch of Chickomuxen Creek), Mattawoman Creek (?), 1 mile south-
east of Mason Springs.

Collections.—Maryland Geological Survey, Johns Hopkins University,
Philadelphia Academy of Natural Seiences, U. 8. National Museum.

MERETRIX sUBIMPRESSA Conrad.
Plate XXXI1I, ¥igs. 5, ba, 6, 7, 8, 8a, 9, 9a.

Cytherea subimpressq Conrad, 1848, Jour. Acad. Nat. Sci. Phila., 2nd ser., vol. i,
p. 130, pl. xiv, fig. 26,

Cytherea subimpressa 11. C. Lea, 1848, Proc. Acad. Nat. Sci. Phila., vol. iv, p. 99.

Meretriz subimpresse Conrad, 1854, Proc. Acad. Nat. Sci. Phila., vol. vii, p. 30.

Cytherea subimpressa Clark, 1895, Johns Hopkins Univ. Cire., vol. xv, p. 5.

Cytherea subimpressa Clark, 1896, Bull. 141, U. 8. Geol. Burvey, p. 77, pl. xvii, figs.
la—1h.

Description.—“ Ovate, slightly ventricose, smooth and polished, with
concentrie, slightly impressed lines on the anterior side; anterior side
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short, rather aeutely rounded; posterior side produced, acutely rounded
at the extremity; dorsal margin long, oblique, slightly eurved; beaks
prominent; lunule laneeolate; defined by a slightly impressed line.
Length, 1% ineh; leight, 8-10 ineh.” Conrad, 1848.

This speeies is very abundant in the Woodstock member of the Nan-
jemoy formation.

Length, 30 mm.; width, 18 mm.

Occurrence —NANJEMOY ForMarioN. Popes Creek, 1 mile southeast
of Piseataway, Woodstoek, Upper Marlboro (southwest of town near
forks of two roads).

Collections—Maryland Geologieal Survey, Johns Hopkins University,
Philadelphia Academy of Natural Sciences.

Genus DOSINIOPSIS Conrad
Dosintorsis LENTICULARIS (Rogers).
Plate XXXV, I'igs. la-1g.

Cytherea lenticularis Rogers, 1839, Trans. Amer. Philos. Soc., vol. vi, p. 872, pl. xxviii,
fig. 1.

Cytherea lenticularis H. C. Lea, 1848, Proc. Acad. Nat. Sci. Phila., vol. iv, p. 99.

Artemis lenticularis Conrad, 1853, Proc. Acad. Nat. Sci. Piila., vol. vi, p. 320.

Dosinia lenticularis Courad, 1854, Proc. Acad. Nat. Sci. Phila., vol. vii, p. 30.

Dosiniopsis meekii Conrad, 1864, Proc. Acad. Nat. Sci. Phila., vol. xvl, p. 213, and
figure in text.

Dosiniopsis lenticularis Conrad, 1865, Amer. Jour. Conch., vol. i, p. 6.

Dosiniopsis meekii Conrad, 1865, Amer. Jour. Concl., vol. i, p. 6.

Dosiniopsis meekii Conrad, 1866, Smith. Misc. Coll. (200), p. 6.

Dosiniopsis lenticularis Conrad, 1866, Smith. Misc. Coll. (200), p. 6.

Dosiniopsis lenticularis Harris, 1894, Amer. Jour. Sci., ser. iii, vol. xIvii, p. 302.

Dosiniopsis lenticularis Clark, 1895, Johns Hopkins Unlv. Cire., vol. xv, p. 5.

Dosiniopsis lenticularis Clark, 1896, Bull. 141, U. S. Geol. Survey, p. 78, pl. xvili,
figs. la-1g.

Description.—*“ Shell large, depressed, diseoidal, rather thiek, length
nearly equal to the breadth; transversely striated; lunule long, ovate,

obseurely defined by a very faint impressed line; umbones rather de-
pressed; beaks small, hardly reeurved; teeth straight, divergent; cavity
of the shell not deep; margin entire. Diameter about two inches.”
Rogers, 1839.

The type of the speeics, as figured and deseribed by Rogers, is a much
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less ecommon form than the variety later deseribed by Conrad under the
name of D. meckii. Rogers’s type represents a moderately thin shell with
a weak hinge, while the form deseribed by Conrad is a heavy shell with
a broad, solid hinge. Every possible gradation between these extremes
has been obtained.

Length, 70 mnu.; height, ¥0 mm.

Occurrence—AQuis FormatioN. Fort Washington, Glymont, Clif-
ton Beach, Potomae Creck, Liverpool Point, Aquia Creck, Mattawoman
Creck, 1 mile northeast of Piseataway, Sheckels Farm near South River,
Reedy Run (branch of Chickomuxen Creek), 1 mile west of Hardesty,
near Hardesty, Brooks Estate near Seat Pleasant, 1 mile northeast of
Grimesville, Harrisons Landing, Upper Marlboro, 8 miles west of Pisgah,
Fredericktown.

Collections.—Maryland Geologieal Survey, Johns Hopkins University,
U. 8. National Museum, Philadelphia Academy of Natural Secienees.

Family CARDIIDAE.
Genus PROTOCARDIA Beyrich.
Protocarpia LENTS Conrad.
Plate XXXVI, Figs. 1, 1a, 2, 2a, 3.

Cardium (Protocardia) lenis Conrad, 1855, Proc. Acad. Nat. Sci. Phila., vol. vli,
p. 258.
Protocardia virginiana Conrad, 1864, Proc. Acad. Nat. Sci. Plila., vol. xv, p. 211.
Protocardia virginiana Conrad, 1866, Smith. Misc. Coll. (200), p. 6.
Protocardia virginiana Clark, 1895, Johns Hopkins Univ. Cire., vol. xv, p. 5.
Drotocardia virginiana Clark, 1896, Bull. 141, U. S. Geol. Survey, p. 81, pl. xxvi,
tigs. la—lec.
Protocardia lenis Dall, 1900, Trans. Wagner Frce Inst. Scl., vol. iii, pt. v, p. 1113.
Description.— Compared with C. nicolletti; umbo less inflated, pos-
terior margin oblique, sliell proportionally longer, and the radiating
lines 22; in the other 25. The posterior cardinal tooth larger, &e.”
Conrad, 1855.
“Cordate, subtriangular, inequilateral, ventrieose, thin; radiating lines
minute; anterior upper margin very oblique, slightly emarginate, pos-
terior side slightly produeed, the margin obliquely trunecated; post-nm-

bonal area densely tuberculated on elosely arranged striae; posterior ear-
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dinal tooth small, tubereular. Ileight, 1} inch; length, 12 ineh.”
Conrad, 1864,

This species has a wide vertieal and horizontal range in the Maryland
Eocene. It is by no means a eommon form, and good speeimens are
very rare.

Certain Gulf-state forms have been referred to this species, but the
reeent work of Dr. Dall shows that they are distinet and that this species
is apparently restrieted to Maryland and Virginia.

Length, 42 mlh.; width, 42 mm.

Occurrence.—NANJEMOY TFormaTION. Popes Creek, Woodstock.
AqQuia FormaTioN. Aquia Creck, Potomae Creel, 1 mile southeast of
Mason Springs, 2 miles below Potomac Creek, Upper Marlboro, Rolphs
Landing, 1 mile northeast of Piscataway, mouth of Paspotansa Creck.

Collections.—Maryland Geologieal Survey, Johns Hopkins University,
Philadelphia Aeademy of Natural Seiences.

Family DIPLODONTIDAE.
Genus DIPLODONTA Bronn.
DIPLODONTA MARLBOROENSIS n. sp.
Plate XXXVI, Fig. 4.

Description.—Shell subeircular, moderately and regularly eonvex.
Beaks depressed, approximate. Lines of growth weak. Surfaee irregu-
larly wrinkled, sometimes smooth and almost polished.

Differs from D. hopkinsensis Clark in being larger, more elevated,
mueh less globose, having a less prominent beak, and much weaker and
less frequent lines of growth.

This species has a resemblanee to D. ungulifera Conrad. The resem-

blanee is especially elose with Lea’s figure of that speeies (deseribed as
Egeria rotunda).

Length, 18 mm.; width, 16 mm.; depth of valve, 4 mm.

Occurrence—Aquia Formariox. Upper Marlboro, Sheckel’s Farm
near South River.

Collection.—Maryland Geological Survey.
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DirrovonTA HOPKINSENSIS Clark.
Plate XXXVI, Tigs. 5, 5a, 6, 7.

Diplodonta hopkinsensis Clark, 1895, Johns Hopkins Univ. Cire., vol. xv, p. 5.
Diplodonta hopkinsensis Clark, 1896, Bull. 141, U. 8. Geol. Survey, p. 79, pl. xxii,
figs. la-1d.

Diplodonta hopkinsensis Dall, 1900, Trans. Wagner Free Inst. Sci., vol. iif, pt. v,
p. 1181.

Description.— Shell small, suborbicular, globose; surface with fine in-
distinct striations; anteriorly and posteriorly rounded.” Clark, 1896.

This species has not been found in Maryland, but as it oecurs in the
same beds in Virginia it will undoubtedly be found in Maryland later,
and for this reason the figures and description are reprinted for the
benefit of future investigators.

Dr. Dall records several loealities in the Chickasawan of Alabama.

Lengtl, 16 mm.; height, 15 mm.

Occurrence.—NANJEMOY ForMaTION. Evergreen, Va.

Collection.—Johns Hopkins University.

Family LUCINIDAE.
Genus LUCINA Bruguiere.

Luciva aqQuiana Clark.
Plate XXXVII, Figs. 1, la.

Lucina aquiana Clark, 1893, Johns Hopkins Univ. Cire., vol. xv, p. 5.

Lucina aquiana Clark, 1896, Bull. 141, U. 8. Geol. Survey, p. 78, pl. xx, figs. 1q, 1b.

(#) Lucina greggi Harris, 1897, Bull. Amer. Pal. No. 9, p. 70 (In part), pl. xiv, fig.

2a (not fig. 2).

Description.— Shell of moderate size, somewhat eompressed; surface
covered with numerous concentric striae; umbones depressed and acumi-
nate on aceount of prominent, deeply ineised lunules; anterior side elon-
gate; posterior side rounded; hinge with two ecardinal and two lateral
teeth.” Clark, 1896.

The smaller figure published by Professor Harris of a specimen from
Gregg’s Landing, Ala., is indistinguishable from this species.

Length, 18 mm.; height, 18 mm.

Occurrence.—Aquia FormaTiON. Aquia Creek, Upper Marlboro.

Collections.—T. 8. National Museum, Maryland Geological Survey.
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Lucixa astartironyis Aldrieh.
Plate XXXV11, Figs. 2, 2a.
Lucina astartiformis Aldrich, 1897, Bull. Amer. Pal. No. 8, p. 15, pl. v, figs. 1, 1a.

Description.—* Shell small, rather solid; beak pointed and small; sur-
face with numerous concentrie raised lamellae which nearly overlap at
ventral margin; between the striae are fine radiating lines from beak to
margin; striae terminating at hinge line in raised points; hinge long
and narrow; anterior of shell coneave aloug the hinge line; esentchieon
smooth; cardinal tecth separated by a deep quadrangular fosset; no lat-
erals; muscular impressions distinet; pallial line simple; posterior part of
valves somewhat flattened; margin smooth.”  Aldrich, 1897%.

The number of raised lamellaec and the distance between them are
very variable factors. This species is very rare.

Length, 6 mm.; width, 5.5 mm.

Occurrence—~NANJEMOY TFoRMaTION. 1 mile southeast of Piscata-
way, Upper Marlboro (deep cut near Chesapeake Beach R. R. station).

Collection.—Maryland Geological Survey.

Luciya parroxt Clark.
Plate XXXVTI, Iigs. 3, 3a, 3b.

Lucina dartoni Clark, 1895, Johns Hopkins Univ. Cire., vol. xv, p. 3.

Lucina dartoni Clark, 1896, Bull. 141, U. 8. Geol. Survey, p. 79, pl. xx, figs. 2a-2c.

Description.—* Shell rather small, suborbicular, thin; surface with
fine, thin, distant concentrie, lamellated striae, erossed by numecrous
radial, fine, irregular lines less distant than the eoncentrie lamellae; an--
teriorly and posteriorly high shouldered and angulated; lunules large;
hinge area narrow; ligament small; musele impressions shallow; margin
simple.” Clark, 1896. .

Length, 9 mnm.; width, 7.5 mm.

Occurrence—NAXIEMOY PFormaTION. DTopes Creek, 2} 1iniles above
Popes Creek, Woodstock.

Collections.—Johns Hopkins University, Maryland Geologieal Survey.
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Lucina vaLERI Clark.
Plate XXXVIIL, Figs. 4, 5, 6, 7.

Lucina uhleri Clark, 1895, Johns Hopkins Univ. Circ., vol. xv, p. 5.

Lucina whleri Clark, 1896, Bull. 141, U. 8. Geol. Survey, p. 79, pl. xxi, figs. 1lo-1d.

(?) Lucina wlrichi Harris, 1897, Bull, Amer. Pal. No. 9, p. 71, pl. xiv, fig. 4.

Descriplion—* Shell small, orbieular, slightly tumid; surface with nu-
merous uniform, elevated, coneentrie ridges; anterior and posterior sides
rounded; lunules slightly depressed; interior with radiating striac; mar-
gin simple.” Clark, 1896.

The original figures of this species did not show the muscular sears
and the tecth accurately. The figures here published correct these de-
fects.

It is evident that Professor Harris has spelled the name ulrichi unin-
tentionally. The form from Wood’s Bluff is probably the same as that
from Maryland. The apparent differencc in the hinge, noted by Pro-
fessor Harris being an inaeeuracy in the old figures whiel are here re-
placed by a eorrect one. It would be a mistortune if we had to use two
names, as nearly alike as whlert and ulrichi, for two forms with as slight
differenees as these show.

This is the most abundant and widely distributed of our Maryland
Eocene Lucinas.

The types are immature.

Length, 9 mm.; height, 8 mm.

Occurrence—NANJEMOY FomrmaTioN. Popes Creek, Woodstock.
Aquia FormaTioN. Clifton Beach, Upper Marlboro, Potomac Creek,
Glymont, 1 mile northeast of Piseataway, Mattawoman Creek, 1 mile
southeast of Mason Springs, 2 miles below Potomae Creek, Liverpool
Point.

Collections.—Maryland Geologieal Survey, Johns Hopkins University.

Lucina wurter Clark.
Plate XXXVII, Figs. 8, 8a, 9.

Lucina white: Clark, 1895, Johns Iopkins Univ. Cire., vol. xv, p. 5.
Lucina whitei Clark, 1896, Bull. 141, U. 8. Geol. Survey, p. %9, pl. xx, figs. 3a-3c.

Description— Shell small, suborbicular, globose; surface with promi-
nent coneentrie lamellae, interrupted posteriorly by shallow fold, extend-
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ing from umbones to posterior basal margin; lunules deeply depressed;
anterior side high shouldered, rounded; posterior high shouldered, angu-
lated; margin erenulated.” Clark, 1896.

Length, 8 min.; width, 7.5 mm.

Occurrence.—NANJEMOY FormaTioN. West of Port Tobacco, $ mile
below Chapel Point, Woodstock.

Collections.—Johns Hopkins University, Maryland Geological Survey.

Lucixa sp.

A single fragment, evidently of a large Lucina, was found, which is

very different from any other form known from Maryland or Virginia.

It probably belongs to a new species of Lucina, or to L. claibornensis
Con.; but our only specimen is too imperfect to determine. The shell is
fragile, moderately thin, and the valves very shallow. It has about
forty, rugose, concentric lamellac with faint, wavy, radiating lines be-
tween them. Hinge, scars, and pallial line are unknown. Length and
height about 30 mm.

Occurrence.—NaANJEM0OY Foryatiox. DPopes Creck.

Collection—Maryland Geologieal Survey.

Family CARDITIDAE.
Genus VENERICARDIA Lamarck.

This genus is very abundantly represented in the Maryland Tertiary
and especially in the locene. The Eocene forms are very numerous and
range throughout the entire horizontal and vertieal extent of the forma-
tions. The variation in form is very great and has led to the establish-
ment of several species and varieties, all of which have been referred
by most later authors to V. planicosta. Three forms, possessing con-
stant differences, may be recognized, and as these are each definitely
restrieted in stratigraphic range, and are hence of geologic value, they
arc given names.

Rogers* deseribed from Virginia a species of Venericardia which he
called V. ascia. As this form has never been recognized from Mary-

I Trans. Amer. Philos. Soc., vol. vi, 1839, p. 374, pl. 29, fig. 2.
12
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land, no reference is made to it in the synonymy. If the figure and
deseription arc correet, it is probably a different species from any in
Maryland.

VENERICARDIA PLANICOSTA VAR. REGTA Conrad.

Plate XXXVIII, Figs. 1, 1a; Plate XXXIX, Figs. 1, 1a;
Plate XL, Figs. 1, 2, 3.
Cardita planicosta Conrad, 1832, Fossii Shells of the Tertiary, No. 1, [1st. edit.]
p. 20, pl. v, fig. 2.

Cardita planicosta Morton, 1834, Syn. Org. Rem. Cretaceous Group, App., p. 7.

Venericardia planicosta H. C. Lea, 1848, Proc. Acad, Nat. Sci. Phila., vol. iv, p. 107.

Venericardia planicosta var. regia Conrad, 1865, Amer. Jour. Conch., vol. i, p. 8.

Venericardia planicosta Conrad, 1866, Smith. Misc. Coll. (200), p. 5.

Venericardia regia Conrad, 1866, Smith. Misc. Coll. (200), p. 5.

Cardita planicosta Heilprin, 1884, Contrib. Tert. Geol. and Pal., p. 87.

Venericardia planicosta var. regia Harris, Amer. Jour. Seci., ser. iif, vol. xlvii,

p- 302.
Venericardia planicosta Clark, 1895, Johns llopkins Univ. Cire., vol. xv, p. 5.
Venericardia planicosta Clark, 1896, Bull. 141, U. 8. Geol. Survey, p. 80, pl. xxi,
fig. 3; pl. xxii, fig. 2; pl. xxiii, figs. Ia (?) 15 (®) l¢; pl. xxiv, figs. 1a (?) 15 (?)
lc; pl. xxv, figs. la-le.

Description.—The form originally deseribed and figured by Conrad,
which he subsequently called V. regia, seems to correspond very closely
to the original V. planicosta of Furope. Conrad describes it as follows:

“Cordate; ribs about 22, broad and flattened, separated by a narrow
groove which becomes obsolete at the base; ribs near the posterior end
narrov, indistinet, and crossed by numerous strong wrinkles; lunule
small; cordate, profoundly impressed; inner margin crenate.” Conrad,
1832.

This form is the largest of our Eocene Venericardias and is widely
distributed in and restrieted to the Aquia formation. It is readily dis-
tinguished by its size, and its broad, flat ribs, which do not become obso-
lete.

Length, 110 mm.; width, 100 mm.

Occurrence.—AqQuia FormatioN. Upper Marlboro, 1 mile west of
Hardesty, Sheckels Farm near South River, 1 mile northeast of Piscat-
away, Near Annapolis, Aquia Creek, Potomae Creek, Collington,

Rolphs Landing, Mouth of Paspotansa Creck, Fredericktown (Cecil
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County), I'ort Washington, South River at mouth of Broad Creek, Severn
River, Piseataway (Conrad’s original loecality), 2 miles below Potomac
Creck.

Collections.—Maryland Geological Survey, Philadelphia Academy of
Natural Sciences, Johns ITopkins University, U. S. National Museum.

VENERICARDIA MARYLANDICA 1. Sp.
Plate XTI, Figs. 7, 7a.

Description.—Shell thin; outline circular; valves shallow; about 2%
ribs, broad and flat on top, with decp, narrow interspaces near the beaks,
but very flat, and separated by narrow, impressed line toward the peri-
phery.

This species resembles very closely in outline V. pectuncularis from
the Paris Basin. It is restrieted to the Woodstock substage.

Length, 80 mm.; width, 80 mm.

Occurrence—NaxgEmoy FomyaTioN. 2 and 2} miles above Popes
Creck, Popes Creek, Woodstoek.

Collection.—Maryland Geologieal Survey.

VENERICARDIA POTAPACOENSIS 1. Sp.
Plate XL, Figs. 4, 5, 5a, 6, 6a.
Description—Shell small, very thick; valves relatively deep, and elon-
gate along the line of the beak and posterior basal margin; beak an-

teriorly situated; lines of growth strong; ribs 20 to 24 in number, ele-
vated and crenulated toward the beak, and obsolete toward the

periphery; lunule deeply impressed; museular sears deeply impressed;
margin strongly erenulate.

This form is restrieted to the Nanjeoy formation, and is most
typieally developed in the lower or Potapaco substage. Figure 4 repre-
sents the typical Potapaco form, Figures 5 and 6 show the Woodstock
form.

Length, 40 mm.; width, 33 mm.

Occurrence.~—~NANTEMOY IForMaTION. East and west of Port Tobaeco,
Popes Creek, Woodstock, 4 mile below Chapel Point, Head of Nanjemoy




180 SYSTEMATIC PALEONTOLOGY

Creek, Potomae Creek (50 feet from top of bluff), 1 mile southeast of
Piseataway, La Plata, Upper Marlboro (gully southwest of town), 2 and
2% miles above Popes Creek.

Collections—DMaryland Geological Survey, U. S. National Museum,
Philadelphia Aeademy of Natural Seiences.

Family CRASSATELLITIDAE.
Genus CRASSATELLITES Kruger.

CRASSATELLITES ALAEFORMIS (Conrad).

Plate XLI, Figs. 1-8.

Crassatella alaeformis Conrad, 1830, Jour. Acad. Nat. Sci. Phila., voi. vi, p. 228,
pl. x, fig. 1.

Crassatella alaefornis Morton, 18384, Syu. Org. Rem. Cretaccous Group, App., p. 7.

Crassatella capri-crantum Rogers, 1839, Trans. Am. Phil. Soc., new series, vol. vi,
p. 375, pl. xxx, fig. 2. (Repriut: Geology of the Virginias, 1884, p. 672,

plL v, fig. 2.)

Crassatella alaeformis Conrad, 1846, Amer. Jour. Sci., ser. ii, voi. i, p. 896,
pl. iii, fig. 3.

) Crassatella palmula Courad, 1846, Amer. Jour. Sci., ser. ii, vol. i, p. 896, pi. iv,
fig. 1.

Crassatella alacformis H. C. Lea, 1848, Proc. Acad. Nat. Sci. Phila., vol. iv, p. 98,

Crassatella capri-cranium H. C. Lea, 1848, Proc. Acad. Nat. Sci. Phila., vol. iv, p. 98.

Crassatella alagformis A’Orbigny, 1850, Prodrome, voi. ii, p. 883.

Crassatella capri-craninm Conrad, 1865, Amer. Jour. Conch., voi. i, p. 10.

Crassatella alaeformis Conrad, 1865, Amer. Jour. Conch., vol. i, p. 10.

Orassatella alagformis Conrad, 1866, Smith. Misc. Coil. (200), p. 5.

Crassatella capri-cranium Conrad, 1866, Smitb. Misc. Coil. (200), p. 5.

Crassatella declivis Heilprin, 1880, Proc. U. 8. Nat. Museum, voi. iii, pp. 151, 152,
pl. facing p. 150, tig. 9.

Crassatella protexta de Gregorio, 1890, Ann. Géol. et Pal., pl. xxv, fig. 12.

Crassatella alaeformis Clark, 1895, Johns Hopkins Univ. Circ., vol. xv, p. 5.

Crassatella alagformis Clark, 1896, Bull. 141, U. S. Geol. Survey, p. 81, pl. xxvii,
figs. la-1k.

(?) Urassatella palmula Clark, 1896, Buli. 141, U. 8. Geol. Survey, p. 93.

Crassatella declivis Aldrich, 1897, Bull. Amer. Pal. No. 8, p. 4, pl. iii, figs. 1, 1a.

Description.— Shell transversely ovate oblong; anterior side ros-
trated; posterior side short and rounded; umbones transversely suleated;
margin slightly erenulated within.” Conrad, 1830.

The variations in C. alaeformis Conrad are so great that in the ab-
sence of eonneeting forms one would be led to eonsider the existence of
several well-defined species. After a eareful study of a large amount of
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material belonging to this important species, it appears that the forms
figured and deseribed by Rogers and Heilprin as distinet species are only
varicties of Conrad’s C. alaeformis. The spccies is largely represented
in the lower portion of the Middle Atlantic Coast series, especially in
the Piscataway substage of the Aquia formation. Tt is rarer in the Pas-
potansa substage, and here two distinet forms are found, each different
from the older forms. The speeimens from the sandy beds along the
Potomac are small and very elongate, the average size being 40 x 20 mm.
The indurated ledge at Upper Marlboro, Hardesty, South River bridge,
and Rolphs Landing contains a very large form at the other end of the
alaeformis series. This reaches the size and proportions of 90 x 60 mm.,
but a single specimen from South River, which may however belong to
another speeies, attains the size of 95x80 mm. The larger clongate
forms approach the several Miocene species in size and outline. The
specimens from the varions beds of the Piscataway substage vary greatly
in size and form and connect the Paspotansa varieties with each other
and almost connect them with C. aguiana. C. palmula Conrad prob-
ably belongs in this series.

Length, 40 to 90 mm.; height, 20 to 60 mm.

Occurrence.—AqQuia FoRMATION. Paspotansa Creek, 2 miles below
Potomac Creek, Potomae Creck, 1 mile southeast of Mason Springs, Cli
ton Beach, Glymont, Mattawoman Creek, Liverpool Point, Wades Bay,
Aquia Creek, 1 mile northeast of Piscataway, Brooks Estate near Seat
Pleasant, Fort Washington, Upper Marlboro, 3 miles west of Leeland on
Western Branch, West of Collington, between Bucna Vista and Colling-
ton, Sheckel’s Farm necar South River, Rolphs Landing.

Collections.—Maryland Geological Survey, Johns Hopkins University,
U. 8. National Museum, Philadelphia Academy of Natural Seiences.

CRASSATELLITES AQUIANA (Clark).
Plate X1.II, Figs. 1, 2a, 2b.

Crassatella aquiana Clark, 1895, Johns Hopkins Univ. Cire., vol. XV, p. 5.
Crassatella aquiana Clark, 1896, Bull. 141, U. 8. Geol. Survey, p. 82, pl. xxvi, figs.
2a-c. :

Description.— Shell moderately large, attenuated posteriorly; surface
with a few broad, shallow, concentric furrows, indicating periods of
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growth, and fine concentrie lines, often obseure; lunules broad, deeply
depressed.

“This species differs from C. alaeformis by its shorter, broader pos-
terior extremity; by the absence of deep, prominent furrows on the um-
bones, and by the umbones themselves being higher.” Clark, 1896.

This species shows considerable variation in size and form, sometimes
approaching the more clevate varieties of O. alaeformis. On the other
hand it frequently beeomes so short and elevate as to approach Astarte
in outline. This species is most abundant in the Piseataway substage.

Length, 60 mm.; height, 50 mm.

Occurrence—AQuia ForMaTION. Aquia Creek, Glymont, Reedy Run,
Brooks Iistate near Seat Pleasant, Potomae Creek, Liverpool Point, Mat-
tawoman Creek. )

Collections.—Maryland Geologieal Survey, Johns Hopkins University,
Philadelphia Academy of Natural Sciences.

CrASSATELLITES ALTA (Conrad).
Plate XLII, I'ig. 3.

Crassatella alta Conrad, 1832, Fossil Shells of the Tertiary, No. 2, p. 21, pl. vil.

Crassatella alte Conrad, 1835, Trans. Geol. Soc. Penn., vol. i, p. 835.

Description.—“ Snboval, thick and ponderous, eompressed; anterior
margin obtusely rounded; posterior margin broad and slightly angular;
beaks with regular eoneentrie grooves, and somewhat angulated behind;
inner margin crenulated.” Conrad, 1832.

Conrad recorded this species from Upper Marlboro in 1835, but there
is no other evidence of its oceurrence at that locality. The large speeci-
men here figured is from Hardesty and can belong to no other known
speeies. The large forms alluded to under C. alaeformis may be the
same as the Upper Marlboro forms which Conrad referred to C. alta.

Length (of fragment), 105 mm.; width, 75 mm.

Occurrence.—AqQuia FormaTIioN. Hardesty.

Collection.—Maryland Geological Survey.
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CRASSATELLITES Sp.
Plate XTI1, Figs. 4, 4a.

The specimen figured possesses characters very different from any
other known species of the genus and if normal must be new, although it
is perhaps only a diseased specimen of C. alaeformis.

Length, 20 mm.; width, 13 mm.

Occurrence.—AQuia TorMarioN. Clifton Beach.

Collection.—Johns Hopkins University.

Family ASTARTIDAE.
Genus ASTARTE Sowerby.
ASTARTE MARYLANDICA Clark.
Plate XTII, Tig. 5.

Astarte marylandica Clark, 1895, Johns Hopkins Univ. Cire., vol. xv, p. 5.
Astarte marylandica Clark, 1896, Bull. 141, U. 8. Geol. Survey, p. 80, pl. xxi, fig. 2.

Description.—* Shell small, roundedly trigonal, somewhat compressed,
thick, nearly equilateral; surface eoncentrically costated and with super-
imposed fine striae; umbones prominent.” Clark, 1896.

Length, 16 mm.; width, 15 mm.

Occurrence.—AQuUIA ForMaTIiON. Upper Marlboro, Brooks Estate
ncar Seat Pleasant, Sheckel’s Farm near South River.

Collections.—Johns Hopkins University, Maryland Geological Survey.

Family PLEUROPHORIDAE.

Genus CORALLIOPHAGA Blainville.
Subgenus ORYCTOMYA Dall.
Coravrriorniaca (ORycToMYA) BRYANI Clark.
Plate XLIII, Figs. 1, 1a, 2, 2a.

Coralliophaga bryani Clark, 1895, Johns Hopkins Univ. Cire., vol. xv, p. 5.
Coralliophaga bryani Clark, 1896, Bull. 141, U. 8. Geol. Survey, p. 73, pl. xv, figs.
2a, 2b.
Description.—* Shell transversely oblong, thin, slightly gaping pos-
teriorly; prominent fold from umbo to lower margin; surface with deli-
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cate lines of growth and fine radial rows of minute granules, obsolete
over much of the surface; teeth consisting of two small eardinal and

one long posterior lateral; pallial line with shallow sinus.” Clark, 1896.

Only two speeimens, both right valves, have been found. The one
here newly figured is smaller than the type, but more nearly perfect.
The teecth are not well preserved, but the radiating rows of granules
show the generie affinities.

Length, 20 mm.; height, 16 mm.

Occurrence.—AQuis ForMaTION. 1 mile southeast of Mason Springs,
Pomonkey Neck.

Collections—Maryland Geological Survey, U. S. National Museum.

order ANOMALODESMACEA.

Family PERIPLOMIDAE.
Genus PERIPLOMA Schumacher.

Prerrrroma (?) sp.

Two speeinmens have been found which have the general form of this
genus, but are too imperfeet for complete identification or deseription.

Length, 29 mm.; height, 24 mm.

Occurrence —NANJEMOY ToRMaTION. TFast of Port Tobacco, Wood-
stoek.

Collections.—Maryland Geological Survey, Philadelphia Academy of
Natural Scienees (No. 6430).

Family PHOLADOMYIDAE.
Genus PHOLADOMYA Sowerby.

PuorapomMya MARYLANDICA Conrad.

Plate XTI, Fig. 3.

Tholadomya marylandica Conrad, 1842, Proc. Nut. Inst. Bull. ii, p. 193, pl. i, fig. 3.

Tholadomya marylandica Conrad, 1846, Amer, Jour. Sci., ser. ii, vol. i, p. 214,
pl. i, fig. 9.

Tholadomya marylandica H. C. Lea, 1848, Proc. Acad. Nat. Sci. Phila., vol. iv, p. 104.

Lholadomya marylandica Conrad, 1865, Amer. Jour. Conch., vol. i, p. 3.

Tholadomya marglandica Conrad, 1866, Smitl. Misc. Coll. (200), p. 8.

Tholadomyn marylandica Clark, 1895, Jolns Hopkins Univ. Cire., vol. xv, p. 5.

Tholadomya marylandica Clark, 1896, Bull. 141, U. 8. Geol. Survey, p. 75, pl. xxix,
fig. 2.
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Description.—“ Ovate, profoundly ventricose, with eoarse, irregular
concentrie lines and furrows, and obsolete, rather distant, radii; sum-
mit of umbo prominent.” Conrad, 1842.

The very fragile shell of this species was found only partially pre-
served in a few instances, although numerous easts were obtained from
the indurated layer, Zone 5, at Aquia Creek.

Length, 75 mm.; height, 55 mm.

Occurrence—AqQuia Formarron. Clifton Beach (upper indurated
bed), Aquia Creek, Fort Washington, Pisecataway (Conrad).

Collections—Maryland Geological Survey, Philadelphia Academy of
Natural Sciences, Johns Hopkins University, U. S. National Mnseuin.

order PRIONODESMACEA.
Family MYTILIDAE.

Genus MODIOLUS Lamarck.

MobioLus ALABAMENSIS Aldrieh.
Plate XLIII, Figs. 4, 5, 5a.

Modiola alabamensis Aldrich, 1895, Bull. Amer. Pal. No. 2, p. 16, pl. v, fig. 13,

Modiola potomacensis Clark, 1895, Johns Hopklns Univ. Cire., vol. xv, p. 5.

Modiola potomacensis Clark, 1896, Bull. 141, U. S. Geol. Survey, p. 85, pl. xxxiv,
figs. la-lc.

Modiolus (Brachydontes) potomacensis Dall, 1898, Trans. Wagner Free Inst. Sci., vol.
iii, pt. iil, p. 796.

Description.—* Shell strongly arcuate, surfaee with raised lines closely

set, becoming nearly obsolete on the beaks; a few lines of growth cross-
ing the striae; beak small, hinge margin slightly curved, ascending; very
small fissure on basal margin.” Aldrich, 1895.

Shell small, oblong, thin, twinid, anterior side somewhat contracted;
surface with fine costated striac mnearly obsolete anteriorly and less
strongly accentuated posteriorly than in the eenter, crossed oceasionally
by irregular lines of growth; umbones prominent, curved.

Length, 32 mmm.; width, 15 mm.

Occurrence—NANJEMOY ForMation. Popes Creek, Woodstock, 2}
miles above Popes Creck. Aquia Formation. Tiverpool Point, Clif-
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ton Beach, Wades Bay, Aquia Creek (Zones 2 and 3), Potomae Creek, 2
miles below Potomae Creek, Glymont, 1 mile southeast of Mason Springs,
Upper Marlboro, Fort Washington, Mouth of Paspotansa Creek.

Collections.—Maryland Geologieal Survey, Johns Hopkins University,
U. S. National Museum, Philadelphia Academy of Natural Seciences.

MopI0LUS MARYLANDICUS n. sp.
Plate XLIII, Fig. 6.

Description.—Shell thin and fragile; beaks clevated, strongly incurved,
and situated far back of the anterior extremity; surfaece marked by strong
lines of growth and faint radiating lines, developing into strong radial
eraeks.

One specimen only, and that showing parts of both valves, has been
found; while another that may belong to this species, although it shows
some quite different charaeteristies, was also obtained.

Length (of fragment), 20 mm.; width, 10 mm.

Occurrence.—NANJEMOY ForMaTION. Woodstoek.

Collection.—Maryland Geological Survey.

Genus LITHOPHAGA Bolten.

LITHOPHAGA MARYLANDICA 1. Sp.
Plate XLIII, Fig. 7.

Solemya petricoloides Clark, 1895, Johns Hopkins Univ. Cire., vol. xv, p. 5.
Solemya petricoloides Clark, 1896, Bull. 141, U. S. Geol. Survey, p. 74.
Not Byssomya petricoloides Lea.

Description.—“ Shell elongated, very inequilateral, slightly gaping,
thin; surface nearly smooth with fine lines of growth; umbones very
posteriorly situated; hinge edentulous; pallial line obseure.” Clark,
1896.

Our speeimens differ from petricoloides in having the beaks nearly
terminal.

Length, 11 mm.; width, 4.5 mm.

Occurrence—AQuia FormaTioN. Clifton Beach.

Collections.—Maryland Geologieal Survey, Johns Hopkins University.
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Family ANOMIIDAE.
Genus ANOMIA Miiller.

ANOMIA MARYLANDICA mn. Sp.
Plate XLIV, Iigs. 2, 2a, 3.

Description.—Shell small, thin, irregular; valves very unequal; right
valve moderately and uniformly eonvex; byssal opening small; left valve
very convex and irregular. Beak anteriorly situated and mueh in-
eurved. Surfaec marked by fine raised radiating threads and irregular
wavy eoneentrie undulations. Lines of growth strong, irregular.

Length, 19.5 mm.; height, 18 mm.

Occurrence.—NaxsEM0oY ForMaTION.  Woodstoek, Popes Creek.
Aqura TFormatrion. Clifton Beach.

Collection.—Maryland Geological Survey.

Axomra McGEED Clark.

Plate XLIV, Figs. 1, 1a.

(¢) Anomia ruffini Conrad, 1835, Fossils Medial Tertiary, p. 74, pl. xlii, fig. 6.

Anomia mcgeci Clark, 1895, Johns Hopkins Univ. Cire., vol. xv, p. 5.

Anomia megeet Clark, 1896, Bull. 141, U. 8. Geol. Survey, p. 86, pl. xxxiv, figs.
Sa, 5b.

(?) Anomia ruffini Clark, 1896, Bull. 141, U. 8. Geol. Survey, p. 93.

Anomia ruffini Dall, 1898, Trans. Wagner Free Inst. Sci., vol. iif, pt. iv, p. 782,
(In part).

Description.—“ Shell of left valve rather solid, convex, nearly equi-
lateral; surface strongly lamellar, with faint radial plaits, stronger in
the latter than in the carlier portions of the shell.” Clark, 1896.

The type of this species, which is the only adult specimen known, was
found in the collections of the Philadelphia Aecademy of Natural

Seiences labelled “ Eocene of Hanover County, Va.” Anomic ruffini
Courad was described with Mioeene fossils (the type having been found
on the Pamunkey River, Virginia, where both Eoeene and Miocene

strata oceur), and, was later, by Conrad and by others, placed in lists of
both Koeene and Miocene forms. It is extremely doubtful if the speeies
has ever been found in the Eoeenc.

The resemblance between A. mcgeei and A. ruffini is so close and
both arc so different from any other forms whieh have cver been found
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in the Eocene that it is possible that they both represent the same
Miocene species. Dr. Dall considers them identical but is in doubt as
to the horizon from which they came.

It seems best to publish here the original figures of A. megeei under
the original name in order to bring the question before the cyes of future
investigators.

Length, 50 mm.; height, 48 mm.

Occurrence.—Ianover County, Va.

Collection.—Philadelphia Academy of Natural Sciences.

Family PECTINIDAE.
Genus PECTEN Miiller.

PrcrEN cHocTAVENSIS Aldrich.
Plate XLIV, Figs. 4, 5, 6.

DLecten choctavensis Aldrich, 1893, Bull. Amer. Pal. No. 2, p. 16, pl. v, fig. 7.

Description.— Shell suborbicular thin, depressed, finely closcly rib-
bed, ribs showing through the substance of the shell, imbricated near.
the ventral margin and on the anterior slope; cars ribbed and ribs im-
bricated with fine oblique reticulations between.” Aldrich, 1895.

There are 40 to 50 ribs, which are lamellated, especially when old,
but sometimes when very young. The young shells from Alabama do
not show any lamellation. The ribs increase both by bifurcation and
intercolation. Camptonectes structure is a constant characteristie.

Width, 23 mm.; height, 24 mm.

Occurrence—NANJEMOY ForMATION. Popes Creek, 14 miles above
Popes Creek. AqQuia FormartioN. TUpper Marlboro, 1 mile northeast
of Piscataway, South East Creek (1 mile from Chester River).

Collection.—Maryland Geological Survey.

PrcTeNx paLnr Clark.
Plate XLIV, Figs. 7, 7a, 7D.

Lrecten rogersi Clark, 1895, Johns Hopkins Univ. Cire., vol. xv, p. 5.

Pecten rogersi Clark, 1896, Bull. 141, U. 8. Geol. Survey, p. 85, pl. xxxiv, figs. 2a-2¢.

Lecten dalli Clark, 1898, Johns Hopkins Univ. Clre., vol. xviii, p. 18,

DLecten (Psendamusium) frontalis Dall, 1898, Trans. Wagner Free Inst. Scl., vol. iil,
pt. iv, p. 753.

Not Pecten rogersi Conrad.
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Description.—* Shell small, orbicular, subpellueid, nearly equilateral,
thin; surface shining with fine, delicate coneentrie lines and rather ob-
senre, in places obsolete, radial ribs that show most strongly near the
anterior margins; umbones approximate and acute; auricles very un-
equal and eostated.” Clark, 1896.

This very beautiful speeies shows some points of similarity to P. cal-
vatus Conrad in form and surface features, but the radial striac are lack-
ing upon the latter. It differs from P. choctavensis in its feebler seulp-
ture. It possesses a faint eamptoneetes strueture.

Width, 16 mm.; height, 18 mm.

Occurrence—NANJEMOY ForMaTION. Woodstock, Upper Marlboro
(deep eut near Chesapeake Beach R. R. station). AqQuia ForMma-
TI0N. Potomae Creek, South East Creek (1 mile above Chester River).

Collections—Johns Hopkins University, Maryland Geological Survey.

Prorex jomwsoxt Clark.
Plate XLIV, Figs. 8, 8a.
Decten johnsoni Clark, 1895, Johns Hopkins Univ. Circ., vol. xv, p. 5.

Pecten johnsoni Clark, 1896, Bull. 141, U. 8. Geol. Survey, p. 85, pl. xxxiv, figs.
3a, 3b.

Description.—“ Shell small, suborbieular, equilateral; surface with
about twenty uniform, distant, rounded eostate, separated by broad
interspaces, with a few short costae at basal margin, the whole crossed
by fine lines of growth; ears prominent, unequal.” Clark, 1896.

P. greggt Harris resembles this form very elosely. It differs in hav-

ing stronger eamptoneetes structure, and in not having the number of
ribs inerease toward the periphery.

Width, 14 mm.; height, 15 mm.

Occurrence—NANJEMOY FormarioN. Woodstoek, AqQuia ToRrMA-
TioN. 2 miles below Potomae Creek, Potomae Creek, Mouth of Paspo-
tansa Creek.

Collections.—Johns Hopkins University, Maryland Geologieal Survey.
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PrcTEN sp.

Plate XLIV, Figs. 9, 9a.

Pecten sp. Clark, 1895, Johns Hopkins Univ. Cire., vol. xv, p. 5.

Pecten sp. Clark, 1896, Bull. 141, U. 8. Geol. Survey, p. 86, pl. xxxiv, fig. 4.

Description.—* Shell small, orbieular; surface with about twenty
broad, flat costae, dividing in most cases in passing downward, so that
over thirty appear at the margin; umbones eompressed; ears unequal.”
Clark, 1896.

This differs from P. johnsoni only in having the ribs increase by
bifureation instead of intercolation, and in having the ribs broader than
the interspaces. As the figured specimen is the only one that has been
found and is very immature it is best not to give it a name. Perhaps it
is an aberrant or immature form of P. johnsoni, or of P. waliubbeanus
Dall.

Width, 10 mm.; height, 11 mm.

Occurrence—AQuia ForMaTiON. Potomae Creek.

Collection.—Maryland Geological Survey.

Family OSTREIDAE.
Genus OSTREA Linné.

OSTREA COMPRESSIROSTRA Say.
Plates XLV, XLVI, XLVII.

Ostrea compressirostra Say, 1824, Jour. Acad. Nat. Sci. Phila., vol. iv, p. 132, pl. viii,
figs. 2a, 20 [Reprint Bull. Amer. Pal. No. 5, p. 38, pl. viii, figs. 2qa, 2b.]
Ostrea compressirostra Morton, 1834, Syn. Org. Rem. Cretaceous Group, App., p. 2.
Ostrea sinuosa Rogers, 1837, Trans. Amer. Phllos. Soec., vol. v, p. 340; vol. vi,
pl. xxvii, fig. 1.

Ostrea compressirostra 11. C. Lea, 1848, Proc. Acad. Nat. Sci. Phila., vol. iv, p. 103,

Ostrea bellovacina Conrad, 1842, Proc. Nat. Inst., Bull. ii, p. 172 (not of Lamarck).

Ostrea sinuosa H, C. Lea, 1848, Proc. Acad. Nat. Sci. Phlla., vol. iv, p. 103.

Ostrea compressirostra Conrad, 1865, Amer. Jour. Conch., vol. i, p. 15.

Ostrea sinuosa Conrad, 1865, Amer. Jour. Conch., vol. i, p. 15.

Ostrea compressirostra Conrad, 1866, Smith. Mise. Coll. (200), p. 8.

Ostrea compressirostra Heilprin, 1883, White's Fossil Ostreidae; Fourth Ann. Rept.
U. 8. Geol. Survey, p. 309, pl. 1xv, figs. 1, 2.

Ostrea compressirostra Heilprin, 1884, Contrib, Tert. Geol. and Pal., p. 83.

Ostrea sinuosa Rogers, 1884, Geology of the Virginias, p. 668, pl. ii, fig. 1.

Ostrea compressirostra de Gfegorio, 1890, Ann. Géol. et Pal., t. ii, p. 177, pl. xx,
figs. 1, 8.
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Ostrea compressirosira Harris, 1894, Amer. Jour. Sei., ser. iii, vol. xlvii, p. 302.

Ostrea compressirostra Clark, 1895, Johns lHopkins Univ. Cire., vol. xv, p. 5.

Ostrea compressirostra Clark, 1896, Bull. 141, U. 8. Geol. Survey, p. 86, pl. xxxvii,
figs. 1, 2a=2c; pl. xxxvil, figs. 1e, 10, 2a-2¢; pl. xxxix, figs. 1, 2¢, 2b: pl. x1,
fig. 1.

Ostrea compressirostra Dall, 1898, Trans. Wagner Free Tnst. Sci., vol. iii, pt. iv,
p. 679.

Description.— Shell sinistral, subovate: inferior valve convex, with

numerous convex ribs interrupted by fornicated scales at the lines of
increment; hinge curving a little upward, very much contracted and
short: superior valve flat, wrinkled concentrically, without any appear-

ance of longitudinal lines: hinge more dilated than that of the superior
valve, and oblique with respeet to the thickness of the shell” Say,
1824.

This is one of the most abundant fossils in the Aquia formation. The
Nanjemoy formation eontains many small oysters which are probably
the young of sellaeformis, although they cannot be distinguished from
the young of this species.

Length, 215 mm.; width, 180 mm.

Occurrence.—AQuia FormarioN. Upper Marlboro, Hardesty, Aquia
Creek, Brooks Estate near Seat Pleasant, 3 miles west of Lceland on
Western Branch, Sheckel’s Farm near South River, Reedy Run, Liver-
pool Point, 1} miles south of Grimesville, Potomac Creck, Fort Wash-
ington, Tinkers Creek, 1 mile northeast of Piscataway, Swan Creck
(ravine near Piscataway Creek), 1 mile southeast of Mason Springs,
Mouth of Paspotansa Creek, Wades Bay, 3 miles west of Pisgah, Clifton
Beach, Mattawoman Creck, 2 miles south of South River, Glymont, 2
miles below Potomae Creek, Leeland, Seven River.

Collections.—Maryland Geological Survey, Johns Hopkins University,
U. S. National Musecum, Philadclphia Academy of Natural Seiences.

OSTREA COMPRESSIROSTRA VAR. ALEPIDOTA Dall.

Ostrea compressirostra var. alepidota Dall, 1898, Trans. Wagner Free Inst. Sei., vol.
iii, part iv, p. 680.

Description.— Without raised lamellae cxternally but with radial
grooves.” Dall, 1898.
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Shell small, roughly triangular; beak high, in some cases slightly
twisted; raised lamcllac absent or confined to the extreme periphery;
radial grooves, becoming stronger toward the periphery.

Length, 85 mm.; width, 65 mn.

Occurrence.—AQUIA ForyarioN. Fort Washington, Aquia Creek.

Collections.—Maryland Geological Survey, U. 8. National Museun,
Philadelphia Academy of Natural Secienees.

OstrREA SELLAEFORMIS (onrad.
Plates NXLVIII, NLIX.

Ostrea sellacformis Conrad, 1832, Fossll Shells of the Tertlary, No. 2, p. 27, pl. x1li,
fig. 2.

Ostrea sellaeformis Morton, 1834, Syn. Org. Rem. Cretaceous Group, App., p. 6.

Ostrea sellagformis Conrad, 1842, Proc. Nat. Inst., Bull. ii, pp. 192, 193, pl. 1, fig. 1.

Ostrea sellagformis H. C. Lea, 1848, Proc. Acad. Nat. Sci, Phila., vol. iv, p. 103.

Ostrea sellagformis Conrad, 1865, Amer. Jour. Concl., vol. i, p. 15.

Ostrea sellagformis Conrad, Smith. Misc. Coll. (200), p. 3.

Ostrea sellagformis Hellprin, 1883, White’s Fossil Ostreidae; Fourth Ann. Rept.

U. 8. Geol. Survey, p. 311, pl. Ixii, figs. 1, 2; pl. 1xili, fig. 1.

Ostrea seliagformis Clark, 1893, Johns Hopkins Univ. Cire., vol. xv, p. 5.

Ostrea sellagformis Clark, 1896, Bull. 141, U. S. Geol. Survey, p. 87, pl. xxxv, figs.

la-1d; pl. xxxvi, figs. 1a, 1b.

Description.—* Oblong, convex, thick and ponderous, lobed; one side
of the larger valve profoundly sinuous and the opposite side gibbous;
smaller valve sinuous and little convex; dorsal margin long and slightly
arched, with both extremitics obtusely rounded.” Conrad, 1833.

This form although very abundantly and charaeteristieally developed
in the valleys of the James and PPamunkey rivers, occurs genecrally in
the Potomac Valley and farther north only as small specimens, almost
indistinguishable from the young of 0. compressirostra.

Height, 60 mm.; width, 40 mm. (largest Maryland specimen).

Occurrence.—NANJEMOY FomrmartioN. Popes Creck, 1} miles above
Popes Creek, 24 miles above Popes Creck, Bast of Port Tobacco, Upper
Marlboro (deep cut ncar Chesapeake Beach R. R. station), Woodstock.

Collections—Johns Hopkins University, Philadclphia Academy of

Natural Scicnces, Maryland Geologieal Survey.
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Subgenus GRYPHAEOSTREA Conrad,
OstrEA (GRYPHAEOSTREA) VOMER (Morton).

Plate L, Figs. 1, 1a, 1b, 2, 3, 4, 4a, 5.

Gryphaea vomer Morton, 1830, Jour. Acad. Nat. Sci. Phila., vol. vi (1st serics), p. 83.

Gryphaea vomer Morton, 1834, Syn. Org. Rem. Cretaceous, p. 54, pl. ix, tig. 5.

Gryphaea vomer Conrad, 1835, Trans. Geol. Soc. Peun., vol. 1, p. 336.

Gryphaea vomér Conrad, 1842, Proc. Nat. Inst., Bull. ii, p. 172.

Ostrea (Gryphacostrea) subeversa Conrad, 1865, Amer. Jour. Conch., vol. i, p. 15
(name only).

Ostrea sp. Clark, 1893, Johns Hopkins Univ. Cire., vol. xv, p. G.

Ostrea sp. Clark, 1896, Bull. 141, U. 8. Geol. Survey, p. 88, pl. xxxix, figs. 3a-3c.

Ostrea subeversa Clark, 1896, Bull. 141, U. S. Geol. Survey, p. 98.

Ostrea (Gryphaeostrea) subeversa Dall, 1898, Trans. Wagner Free Inst. Sci., vol. iii,
pt. iv, p. 681.

Description.—* Oblong-oval, thin, narrow; lower valve deep, longi-
tudinally curved; beak prominent, eurved laterally; upper valve small in
proportion to the lower, and marked with distinet, concéntric, squamose
plates.” Morton, 1834.

The possible equivalenee of this form with Gryphaea vomer Morton,
or Gryphaea eversa Mellville was suggested by Dall. Conrad recorded
the species from Piscataway and Upper Marlboro.

Length, 39 mm.; width, 20 min.; depth of lower valve, 10 mm.

Occurrence.—NaxgEMOY ForMaTION. § mile below Chapel Point.
Aquia Formartiox. DPiseataway, Upper Marlboro, Aquia Creek, Po-
tomac Creek, 2 miles below Potomae Creek, Sheckel’s Farm near South
River, Frederiektown, Glymont.

Collections—Maryland Geologieal Survey, Johns Hopkins University,
Philadelphia Academy of Natural Seiences.

Genus GRYPHAEA Lamarck.
(RYPIIAEA VESICULARIS Lamarck.
Plate L, Figs. 6, 6a.

Gryphaca vesicularis Lamarck, 1806, Ann. Mus. tiil, p. 160, pl. xxii, fig. 3. An.
Sans. Vert., vol. vi, p. 209.

A single specimen of this form was found associated with Eocene

fossils at Clifton Beach. It is very perfeet, having both valves in posi-

tion. It seems hardly possible, however, that it can be a representative
13
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of the Eocene fauna, as an isolated specimen of this typical Cretaceous
species, it seems more probable that it must have been derived from
Cretaceous deposits. An even more remarkable occurrence is the dis-
covery of many specimens of Terebratuls harlani under similar condi-
tions (see p. 204).
Occurrence—AqQuis Foryation, Clifton Beach.
Collection.—Maryland Geological Survey.

Family PTERIIDAE.
Genus PTERIA Scapoli.
Preria rivora (Conrad).

Plate LI, Fig. 1.

Avicula limula Conrad, 1833, Fossil Shells of the Tertiary, No. 4, p. 39.

Description.— Shell convex, with slight concentric undulations;
umbo tapering gradually towards the apex, which is acutc, but not
prominent; wings large and very oblique; sinus of the posterior margin
not profound; nacre very pearly and iridescent. Height, 11 inches.”
Conrad, 1833.

Height of largest fragment, 18 mm.

Occurrence—NANJEMOY FormarioN. Popes Creck, Hills Bridge.
Aquia Foryariox. Upper Marlboro.

Collection.—Maryland Geological Survey.

Family ARCIDAE.
Genus GLYCYMERIS Da Costa.
GLYCYMERIS IDONEUS (Conrad).

Plate LI, Figs. 2, 2a, 3, 3a, 4.
Pectunculus idoneus Conrad, 1833, Fossil Shells of the Tertiary, No. 4, p. 39.
Pectunculus idoneus Clark, 1895, Johns Hopkins Univ. Cire., vol. xv, p. 5.
Pectunculus idoneus Clark, 1896, Bull. 141, U. 8. Geol. Survey, p. 84, pl. xxix, figs.
la-1c, 2.
Description.— Shell suborbicular, thick, convex; oblique, with rather
obscure radiating striae, and very minutc, intervening lines; umbo con-

vex; beaks distant, rather prominent and pointed; cardinal teeth large:
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truncated in the eenter by a reetilinear line; cavity capacious; margin
crenate. Length, 1 in.” Conrad, 1833.

Shell moderately thick, obliquely orbicular, rather ventricose, slightly
inequilateral, equivalve, with faint radiations; hinge with few promi-
nent teeth; margins crenulated; beaks depressed.

The higher beds of the Aquia formation, especially the indurated
ledge at Upper Marlboro and at the localities to the northeast, are very
rich in shells of Glycymeris. Although in some features they at times
show slight variations from G. idoneus of the Gulf, the differcnees are
too slight to warrant speeific distinction.

Length, 60 mm.; height, 60 mm.

Occurrence—NANJEMOY FORMATION. 3 miles above Popes Creck,
Woodstoek. Aqura Formartion. TUpper Marlboro, 1 mile west of
Hardesty, Potomae Creck, 1 mile northeast of Piscataway, Hardesty,
Sheckels Farm near South River, 2 and 3 miles south of South River,
Rolpl’s Tanding.

Collections.—Philadelphia Aeademy of Natural Sciences, Johns Hop-
kins University, Maryland Geological Survey.

Family LIMOPSIDAE.
Genus TRIGONOARCA Conrad.

TricoNoarca DEcIsA (Conrad) VAR.

Plate LI, Figs. 5, 5a.

Dectunculus decisus Conrad, 1833, Fossil Shells of the Tertiary, p. 39.

Limopsis decisus Conrad, 1860, Jour. Acad. Nat. Sci. Phila., 2nd ser., vol, iv, p. 297,
pl. xlvii, fig. 13.

(?) Noetia pulchra Gabb, 1860, Jour. Acad. Nat. Sci. Phila., 2nd ser., vol, iv,
p. 388, pl. lxvii, fig. 65.

Trigonoarca pulchra var. Harris, 1897, Bull. Amer. Pal. No. 9, p. 48, pl. viii, figs.
2, 2a.

Description.— Shell longitudinally suboval, equilateral, with obsolete.
radiating striae; posterior end obliquely truneated, umbonial slope angu-
lated, ineurved; beaks small, pointed and recurved; eardinal teeth small
and crowded; series not much arcuated; margin entire. Length,  of an
ineh.” Conrad, 1833.

This form is smaller and proportionally longer than T. pulchra Gabb




196 SYSTEMATIC PALEONTOLOGY

and has fainter seulpture. It is mueh more like the variety figured by
Harris.
Length, 4 mm.; width, 2.5 mm.
Occurrence—~NANJEMOY F'orMaTION. Woodstock.
Collection—Maryland Geologieal Survey.

Family PARALLELODONTIDAE.
Genus CUCULLAEA Lamarck.

CucuLraea cIgGaNTEA Conrad.

Plates LII, LIII, LIV, LV.

Cucullaea gigantea Conrad, 1830, Jour. Acad. Nat. Sci. Phila., vol. vi, p. 227, pl. x,
fig. 4.

Cucullaea onochele Rogers, 1839, Trans. Amer. Philos. Soc., vol. vl, p. 872, pl.
xxviil, fig. 2.

Cucullaea transversa Rogers, 1839, Trans. Amer. I'hilos. S8oe., vol. vi, p. 373, pl
xxix, fig. 1.

Cucullaca gigantea 11. C. Lea, 1848, Proc. Acad. Nat. Sci. Phlla., vol. 1v, p. 8.

Cucullaea onochela U. C. Lea, 1848, Proc. Acad. Nat. Sci. Phila., vol. iv, p. 98.

Cucullaea transversa H. C. Lea, 1848, Proc. Acad. Nat. Sci. Phila., vol. iv, p. 98.

Cucullaea rogersiana Nyst, 1848, Tabl. Synopt. Arcacées, p. 63.

Latiarca gigantea Conrad, 1865, Amer. Jour. Conch., vol. 1, p. 11.

Latiarea onochela Conrad, 1865, Amer. Jour. Conch., vol. 1, p. 11.

Latiarca transversa Conrad, 1865, Amer. Jour. Conch., vol. i, p. 11.

Latiarca gigantea Conrad, 1866, Smith. Mise. Coll. (200), p. 4.

Latiarca onochela Conrad, 1866, Smith. Mise. Coll. (200), p. 4.

Latiarca transversa Conrad, 1866, Smith, Mise. Coll, (200), p. 4.

Latiarca idonea Conrad, 1872, Proe. Acad. Nat. Sci. Phila., p. 58, pl. 1i, fig. 1.

Arca rogersi Heilprin, 1881, Proc. Acad. Nat. 8ci. Phila., p. 449.

Cucullaeca onochela Rogers, 1884, Geology of the Virginias, p. 669, pl. iii, fig. 2.

Cucullaea transversa Rogers, 18384, Geology of the Virginias, p. 670, pl. iv, 1ig. 1.

Area onochela 1leilprin, 1884, Contrib. Tert. Geol. and Pal., p. 87.

Cucullaea transversa Harris, 1894, Amer. Jour. Sci., ser. iii, vol. xIvii, p. 302.

Cucullaca gigantea Clark, 1895, Johns Ilopkins Univ. Cire., vol. xv, p. 5.

Cucullaea gigantea Clark, 1896, Bull. 141, U. 8. Geol. Survey, p. 84, pl. xxx, xxXi,
xxxii, xxxiil.

Cucullaea gigantea var. Ilarris, 1897, Bull. Amer. Pal. No. 9, p. 49, pl. viil, figs.
3a, 4.

Cucullaea gigantea Dall, 1898, Trans. Wagner Free Inst. Sci., vol. iil, pt. iv, p. 603.

Cueullaea transversa Dall, 1898, Trans. Wagner Free Inst. Seci., vol. lii, pt. iv, pp.
603, 646.

Description.—* Shell subtriangular, obliquely cordate; very ventri-
cose, with numerous longitudinal sulei; anterior side flattened, produeed
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and subcuneiform; posterior side very short; umbones gibbous; beaks
distant and much incurved.” Conrad, 1830.

A carcful examination of the various forms of Cucullaca from the
Maryland and Virginia IFocene shows them to be modifications of a
single species that possesses great variability in outline and surface
decoration. The most profound changes appear upoun comparison of
young and adult forms. The immature shells are relatively not as high
or as tumid and possess much narrower ligament arcas than the adults.
Rogers gave the name of C. transverse to these young forms. Casts of
the larger shells are not uncommon and are locally kunown as “turtle
heads.”

Professor Harris agrees with us in regarding the Maryland-Virginia
Cucullacas as all of one species, and also ineludes in it a form from the
Chickasawan of Alabama of the transversa type. Dr. Dall, however,
recognizes two species.  If it were possible to separate the forms the dis-
tinetion between the gigantea and transversa types would be very useful,
since the former occurs only in the Aquia formation, while the latter
is the only form found in the Nanjemoy formation or in the Gulf states.

Occurrence.—NaxsEyMoY FORMATION. Popes Creek, Woodstoek,
Thrift (well). Aqura Formarriox. TLiverpool Point, 1 mile southeast
of Mason Springs, Potomac Creek, Paspotansa Creck, 2 miles below Po-
tomac Creek, Aquia Creek, Clifton Beach, 1 mile northeast of Piscata-
way, Upper Marlboro, Hardesty, Rolph’s Landing, 3 miles west of
Lecland, FFort Washingten, Glymont, Sheckel’s Farm near South River,
Fredericktown (?).

Collections.—Maryland Geological Survey, Johns Hopkins University,
U. S. National Musewm, Philadelphia Academy of Natural Seciences.

Lepa parva (Rogers).
Plate VI, Figs. 5, 6, 7, 7a.

Nucula parva Rogers, 1837, Trans. Amer. Philos. Soc., vol. v, p. 340. (Reprint
Geology of the Virginias, 1884, p. 668.)

Nucula parva H. C. Lea, 1848, Proc. Acad. Nat. Sci., Phila., vol. iv, p. 102.

Leda parva Conrad, 1854, Proc. Acad. Nat. Sci. Plila., vol. vii, p. 29.

Nueulana parve Conrad, 1865, Amer. Jonr. Conch., vol. i, p. 3.

Nuculana parva Conrad, 1866, Smith. Misc. Coll. (200), p. 3.

Leda parva Clark, 1895, Johns Hopkins Univ. Cire., vol. xv, p. 5.

Leda parva Clark, 1896, Bull, 141, U. 8. Geol. Survey, p. 83, pl. xxviii, figs. 2a-2d
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Description.—* Shell ovate, inflated, rounded before, not much pro-
duced, but rapidly tapering to a truneated point behind, furnished with
about twelve rather eoarse coneentrie folds or ridges, and a longitudinal
gently depressed groove or undulation of surface, running from near
the beak to the posterior basal margin; beaks nearly eentral; anterior
series of teeth slightly arched; posterior series nearly straight; margin
entire; cavity rather deep.” Rogers, 1837.

Length, 5 mm.; height, 3 mm.

Occurrence—NaANJEMOY IorMaTION. Popes Creek, Woodstock, 2%
miles above Popes Creek. .

Collections.—Philadelphia Academy of Natural Seienees, Johns Hop-
kins University, Maryland Geologieal Survey.

LEepa curnTenuiForMIS (Rogers).
Plate LVI, Yigs. 8, 8a.

Nucula cultelliformis Rogers, 18387, Trans. Amer. Philos. Soc., new series, vol. v,
p- 339.

Nucula cultelliformis H. C. Lea, 1848, Proc. Acad. Nat. Sci. Phila., vol. iv, p. 102.

Leda cultelliformis Conrad, 1854, Proc. Acad. Nat. Sci. Phila., vol. vii, p. 29.

Nuculana cultelliformis Conrad, 1865, Amer. Jour. Conch., vol. i, p. 13.

Nuculana cultelliformis Conrad, 1866, Smith. Misc. Coll. (200), p. 3.

Nucula cultelliformis Rogers, 1884, Geology of the Virginias, p. 667.

Yoldia cultelliformis Clark, 1895, Johns Hopkins Univ. Cire., vol. xv, p. 5.

Leda (Adrana) cultelliformis Clark, 1896, Bull. 141, U. 8. Geol. Survey, p. 83, pl,

xxviii, figs. 3a, 3b.

Description— Shell ovate, ensiform, somewhat inflated, rounded be-
fore, mueh clongated and tapering behind, the posterior length more
than twice the anterior, furnished with very fine, hardly distinet coneen-
trie striae, and one distinet and one very obscure rib behind; anterior
part with an indistinet fold; shell thin; lunule long and lanceolate; beak
small; anterior series of the teeth gently arched; posterior series straight;
teeth in both aeutely bent, the angles directed toward the beak; margin
entire; eavity of shell shallow, with a ridge passing from the beak to the
posterior margin.” Rogers, 1837.

Length, 10 inm.; height, 4 mm.

Occurrence—AQuia Tormariox. Clifton Beach. Naxsmmoy Fox-
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MATION. Popes Creck, 23 miles above Popes Creck, Woodstoek, Upper
Marlboro (deep eut near Chesapeake Beach R. R. station).
Collections.—Johns Hopkins University, Maryland Geologieal Survey.

Family LEDIDAE.
Genus LEDA Schumacher.
Lepa 1MprocERA (Conrad).
Plate VI, Figs. 1, 2, 3, 4.

Nucula smprocera Conrad, 1848, Jour. Acad. Nat. Sci. Phila., 2nd ser., vol. i, p. 131,
pl. xiv, fig. 23,

Nuculana improcera Conrad, 1865, Amer. Jour. Conch., vel. i, p. 13.

Nuculana improcera Conrad, 1866, Smith. Misc. Coll. (200), p. 3.

Leda improcera Clark, 1895, Johns Hopkins Univ. Cirec., vol. xv, p. 5.

Leda improcera Clark, 1896, Bull. 141, U. 8, Geol. Survey, p. 83, pl. xxviil, figs.
la-1d (not le).

Description.—* Elongate, very inequilateral, convex, polished, and
having fine indistinet coneentrie lines; anterior side produced, bicarin-
ated; the upper margin ineurved toward the apex; extremity angulated.”
Conrad, 1848.

This species shows considerable variation in outline. Conrad’s types
are of the more clongate form. If the more elevated form is a con-
stant variation it should be separated as a new variety or species.

Length, 8 mm.; height, 4 mm. (typical). Length, 11 mm.; height, 7
mm. (elevated form).

Occurrence.—NANJEMOY TForMaTioN. Popes Creek, Woodstoek,
Head of Nanjemoy Creek, 23 miles above Popes Creek.

Collections.—Johns Hopkins University, Maryland Geologieal Survey.

Lepa pariLIs (Conrad).
Plate L'V1I, Figs. 1, 2, 2a.

Nucula parilis Conrad, 1848, Jour. Acad. Nat. Sci. Phila., 2nd ser., vol. i, p. 132,
pl. xiv, fig. 81.
Nucula parilis Clark, 1896, Bull. 141, U. 8. Geol. Survey, p. 93.

Description.— Ovate, ventricose, with eoneentrie lines; beaks medial;
anterior end pointed, angular; posterior end regularly rounded; an-

terior submargin earinated, hinge margin very oblique, straight from
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the apex, exeept near the end where it is somewhat angulated.” Con-
rad, 1848.

This very distinet species has been found only in and immediately
above the indurated ledge at Upper Marlboro and South River bridge.
It is rare in the indurated ledge but abundant in the shell bed imme-
diately above it. The type which eame from Upper Marlboro is still in
the colleetion of the Philadelphia Academy of Natural Seiences.

Length, 15 mm.; height, 9 mm.

Occurrence—Aquia FormatioN. Upper Marlboro, Sheckel’s Farm
near South River.

Collections.—Maryland Geologieal Survey, Philadelphia Academy of

Natural Seiences.

LEDA PARILIS VAR.

Plate LVII, Fig. 3.

Leda improcera Clark, Bull. 141, U. 8. Geol. Survey, pl xxviii, tig. le.

This form is a conneeting link between L. cliftonensis and L. parilis
and might be the descendant of either. It is less globose and has
smaller, more numerous folds than I. parilis; and is somewhat more
elevated than L. cliftonensis with smaller, more elosely-set folds.

Length, 11 mm.; width, 6.5 min.

Occurrence—NaNJEMOY ForMATION. Hills Bridge, Woodstock.

Collections—Maryland Geologieal Survey, Johns Hopkins University.

LLEDA POTOMACENSIS n. sp.

Plate LVI, Figs. 9, 10.

#) Nuculana protexta Conrad, 1865, Amer. Jour. Conch., vol. i, p. 147, pl. xi, fig. 6,
(In part.)

Leda protexta Clark, 1895, Johns Hopkins Univ. Cire., vol. xv, p. 5.

Leda protexta Clark, 1896, Bull. 141, U. S. Geol. Survey, p. 82.

Description.— Shell large, transverse, elongate, anterior side round-
ed, posterior somewhat longer, attenuated, terminating in an obtuse
beak; surface with numerous coneentric striations somewhat interfered
with on the rostrated portion of the posterior side, where the riblets
become more lamellated and wavy and at times even disappear.” Clark,
1896.




MARYLAND GEOLOGICAL SURVEY 201

Nuculana protexta Conrad (1863), whieh is Lede protexta Harris
(1897), ineludes two forms. The first has been deseribed by Dr. Dall
as Leda pharcide and oceurs at Wood’s Bluff, Choetaw Corner, and Cave
Braneh, Ala. The seeond, which is Leda protexta Clark (1896), 1is
deseribed here, and oceurs outside of Maryland at Bell’s Landing, Gregg’s
Landing, and Yellow Bluff, Ala. The above loecalities are all given
from iaterial in the eollection of the Philadelphia Aeademy of Natural
Seciences.

Length, 37 mm.; width, 17 mm.

Occurrence.—~NANJEMOY ForyarioN, Woodstoek, West of Port To-
baeeo, 1 mile southeast of Piscataway, 3 mile below Chapel Point,
Charles Braneh between Rosaryville and Upper Marlboro, Popes Creck.

Collections—Johns Hopkins University, Maryland Geologieal Survey.

LEDA CLIFTONENSIS 1. sp.
Plate VI, Fig. 11.

Description.—Shell short, ventrieose, posteriorly acute, anterior regu-
larly rounded. Surface marked with very regular, conecentric folds,
with narrow, sharply ineised interspaces.

Length, 11 mm.; height, 5 mm.

Occurrence—AQuia ForyaTioN. 2 miles below Potomac Creek, Po-
tomae Creek, Aquia Creek, Liverpool Point, Clifton Beach.

Collection.—MNaryland Geologieal Survey.

LEDA TYSOXT n. sp.
Plate LVII, Figs. 4, 4a, 5.

Description.—Shell of moderate size, thin, not extremely inequilateral;
beaks large, proximate; antertor end produeed, uniformly rounded; pos-
terior end broad, uniformly rounded; surface marked by fine, regular

closely-set rounded lammellae with narrow interspaces; hinge-line nearly
straight with from twelve to fifteen teeth on either side of a subum-

bonal ehondrophore.
This speeies has some resemblance to the figures of Nucula capsiopsts

de Gregorio.’

I Ann. Géol. et Pal., vol. ii, p. 187, pl. xxii, figs. 28, 24.
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Length, 12 mm.; height, 6.5 mm.

Occurrence—NaNJEMOY FormamioN. Popes Creck, Woodstock, 1
mile southeast of Piscataway, 2% to 3 miles above Popcs Creek.

Collections.—Maryland Geological Survey, T’hiladelphia Academy of
Natural Sciences.

Family NUCULIDAE.
Genus NUCULA Lamarck.
Nucvra ovura Lea.

Plate LVII, I'ig. 6.

Nucula ovula Lea, 1833, Contrib. to Geol., p. 80, pl. iii, fig. 59.

Description.—“ Shell ovate, oblique, inflated, very inequilateral, trans-
versely striate, longitudinally and very minutcly ribbed; substance of
the shell thin; lunule large, not deeply impressed; beaks pointed, re-
curved; anterior series of teeth short, posterior scries long; fosset nearly
direct; cavity of the shell deep; margin very minutely crenulate; nacre
pearly.” Lea, 1833.

Length, -11 mm.; height, 7.5 mm.

Occurrence.—AQuia ForuaTioN. Upper Marlboro, Sheckel’s Farm
near South River.

Collection.—Maryland Geological Survey.

NUCULA POTOMACENSIS 1. S].

Plate LVII, Figs. 7, 7a, 8, 8a.

Nucula magnifica Clark, 1895, Johns Hopkins Univ. Circ., vol. xv, p. 5.
Nucula magnifica Clark, 1896, Bull. 141, U. 8. Geol. Survey, p. 82.
Not Nucwla magnifica Conrad.

Description.—Shell small, thin, fragile; valves shallow; surface mark-
ed by strong radial striae which are stronger toward the periphery, and
along which the shell tends to fracture; margin strongly crenulated;
lines of growth faint and irrcgular, other concentric sculpture lacking;
interior with a silvery luster; beaks anteriorly situated; lunule indis-
tinct; chondrophore narrow, oblique; anterior teeth about fifteen, pos-
terior teeth about six.
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Length, 11 mm.; height, 8 mm.

Occurrence—NaxJEMOY FormaTioN. Woodstock, Head of Nanjemoy
Creck, Charles Branch between Rosaryville and Upper Marlboro, Popes
Creck, East and west of Port Tobacco, Upper Marlboro (deep eut near
Chesapeake Beach R. R. station), 2} miles above Popes Creck.

Collections.—Maryland Geologieal Survey, Johns Hopkins University.

MOLLUSCOIDEA.

cuss BRACHIOPODA.
order TELEOTREMATA.

Family TEREBRATELLIDAE.

Genus PLATIDIA Costa.

PLATIDIA MARYLANDICA 1. sp.
Plate LVIII, Figs. 1, 1a, 1b, 1le.

Description.—Shell small, subeircular, somewhat depressed, with well-
marked lines of growth; ventral valve with hinge-area prominent, high,
bisected by a large open foramen and with a well-defined, lincar septum
in the interior; dorsal valve with large pediele incision, and with a short,
high, slightly bifurcated medium septumn in the interior; teeth and
sockets prominent; shell structure minutely punctate.

This beautiful little brachiopod is not uncommon at Upper Marlboro
where it is found associated with bryozoans and foraminifera. There is
no other Ameriean fossil species of this genus.

Length, 4 mm.; width. 4 mm.

Occurrence—AqQuia Formatiox. Upper Marlboro.

Collection.—Maryland Geological Survey.
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Family TEREBRATULIDAE.
Genus TEREBRATULA Llhwyd.

TEREBRATULA HARLANI Morton,
= Plate ILVIII, Tigs. 2, 3, 3a.
Terebratula harlani Morton, 1829, Jour. Acad. Nat. Sci. Phila., vol. vi, p. 73, plL
i, figs. 1-4, 7, 8; Amer. Jour. Sci., vol. xvii, p. 283; vol. xviii, pl. iii, fig.
16.

Terebratula harlani Bagg, 1898, Amer. Geol., vol. xxii, p. 370.

Description— Shell large, about twiee as long as broad, sides straight
and imperfeetly parallel; upper valve plano-eonvex, obseurely bipli-
eated exeept mear the margin, whieh has three inconsiderable sinuses;
lower valve very eonvex, with a longitudinal ridge and slight lateral
depressions; beak ineurved; wmbo prominent.” Morton, 1829.

Mr. Sehuehert states in a private communieation that “ The Tere-
bratula harlani from the Foeene show a tendency to variation whieh if
constant I would use as a distingnishing eharaeter for the establishing
of a variety. This tendency is for the shell to become a little wider with
the loss of lobation. Similar shells also oeeur among the Cretaceous
specimens but the form seemns to be rare. If in the Eoeene this form
is the prevailing one then it shows the line of variation in evolution.
However, if you give these Eoeene specimens a varietal name, eall atten-
tion to the faet that the identifieation eannot be made from single
speeimens.

“ Another slight differcnee is the wide area on eaell side of the erural
processes. This also has no particular value. I should never have be-
licved the finding of Terebratula harlani in Eocene strata had I not
seen these speeimens with your remarks as to occurrence and associated
Eoeene fossils.”

Whether the speeimens of Terebratula harlani found associated with
typieal Eoeene fossils are to be regarded as meehanically derived from
Cretaeeous deposits or are really Foeene representatives of this import-
ant speeies the authors have not been able to determine. A eareful
study of the many shells found does not afford any evidenee that they
were transported to any distanee although in some instances oeeurring
well above the base of the Xoeene. Furthermore, it eannot be definitely
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shown, so far as these oecurrences are concerned, that the Rancocas for-
mation, to which Terebrafula harlani is linited farther north, really ex-
ists or ever did exist in the area below the Iocene strata. The
specimens obtained, however, are not unlike the Cretaccous forms.
It is important in this connection that they have never been observed
in the intervening Manasquan and Shark River formations, both of
which have furnished a considerable nummber of other species.

The specimens vary considerably in size, although the larger fors
predominate. The largest specimens are from 70 to 80 mm. in height
and 40 to 50 mm. in width.

Occurrence.—AqQuris ToryaTioN. 3 miles west of Lecland, Severn
River opposite Annapolis.

Collections.—Maryland Geologieal Survey, Maryland Academy of
Sciences.

cuss BRYOZOA.
order CYCLOSTOMATA.

Family TUBULIPORIDAE.
Genus DISCOSPARSA d'Orbigny.
DISCOSPARSA VARIANS D. Sp.

Plate LIX, Fig. 3.

Description—Zoarium forming subecireular (young) or irregular, un-
dulating cxpansions, 2 to 10 mm. wide, parasitically attached, or more
or less free and cpithecated beneath. In young colonies which are often
spread over the original layer, the zooceial apertures, which are enclosed
by moderately elevated, ring-like peristomes, are, sometimes uniserially,
but never very regularly, arranged in a radiate manner about the small,
depressed and smooth central space. In older examples, there are sev-
eral of these maculae, but the radial arrangement of the zooecia about
them, is generally obscure. The ooccia immediately surrounding the
maculae are often of larger size and more oblique than those covering
the intermediate spaces where they are quite direct, but in worn ex-
amples very little difference in size is noticeable. The interzooceial
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spaces, which are solid and concave normally, are pitted in worn speci-
mens as though they contained covered mesopores or vesicles. The un-
worn covering is minutely punctate, as are also the eovers elosing some
of the zooecial apertures. The zooecia form mere inflations of the sur-
faee, usually (perhaps always) over one of the maculae, whieh in that
case Is slightly raised instead of depressed and pierced by somewhat
scattered apertures. An average of nine zooecia occur in 2 mmn. Tube
walls as seen in fraetured specimens, thin bencath the outer crust, min-
utely perforated, the pores arranged in transverse serics with nearly
threc of the rows in the space equalling the width of a tube. No
diaphragms were obscrved. Length of tubes, 1 mm. or less.

The Lower Foeene speeimens have been identified with a eommon
form in the washings of the Upper Cretaeeous at Vincentown, N. J. In
the latter the arrangement of the zooeeia is usually more regular and
the maculae seareely so notiecable as they are in the Upper Marlboro
specimens, but other Vincentown specimens agree very elosely with the
one illustrated on Plate LIX, Fig. 3. The generie position of the species
may be considered a trifle doubtful. The wholly parasitic specimens
would probably be placed by most authors under Berenicea, but it does
not seem that the species in any of its forms is ever truly a Berenicea.
Besides, these parasitic specimens cannot possibly be distinguished in
other respeets from the free laminar and even discoid speeimens here
united with them. Discosparsa as established by d’Orbigny and ae-
cepted by Pergens, ineludes discoid or cupuliform zoaria, attached by
the central portion of the base only. The zooecial aperturcs are dis-
posed irregularly or in intersecting curved lines about the center of the
upper surface. As these conditions are fully complied with by at least
some of the Vincentown specimens of D. varians, it appears reasonable
to plaee the species under Discosparsa rather than Berenicea. There is
no deseribed American speeies closely resembling D. varians and none
of those from European deposits seem near enough to require detailed
eomparison. The species is eommon in the Upper Cretaceous at Vineen-
town, N. J. ’

Occurrence.—AqQuia FormarioN. TUpper Marlboro.

Collection.—Maryland Geological Survey.
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Family FASCIPORIDAE.
Genus FASCIPORA d’Orbigny.

I'ASCTPORA SUBRAMOSA n. Sp.
Plate’ LIX, Figs. 1, 2.

Description.—Zoarium consisting of small flattened branches, varying
from subeylindrical to flabellate, usually about 1.5 mm. in thickness.
Ends of branches convex, oceupied by the mouths of numerous sub-
equal, thin-walled, angular tubes, usually about 0.12 mm. in diameter.
Sides of branehes with rather obseure transverse wrinkles and the aper-
tures of the true or fully-developed zooecia. The latter are somewhat
scattered, though a tendeney to arrangement in series —chiefly longitu-
dinal—is commonly apparent. The rounded contour of the zooecial
tube-wall is but dimly diseernible behind the moderately raised aper-
tural rims. Zooecial apertures ovate, about 0.14 mm. by 0.18 mm.,
with about five in 2 mm. Interapertural space as well as apertural
covers, minutely punectate. In vertical fractures the tubes are shown
to be very long and that they approach the surface very gradually.
Ooccium a mere inflation of the surface through whieh one or more of
the zooecial tubes pass.

In the general form of its zoarium this species agrees very well with
F. pavonina (Michelin) d’Orbigny’s type of the genus, but its zooeeia
are much smaller and not nearly so prominent.

Occurrence—AQuia FormatioN. Upper Marlboro.

Collection.—Maryland Geological Survey.

Family IDMONIIDAE.
Genus RETICULIPORA d’Orbigny.
RericULIPORA DIcHOTOMA Gabb and Horn.

Plate LIX, Figs. 9-12.

Reticulipora dichotoma Gabb and Horn, 1862, Jour. Acad. Nat. Sci. Phila., 2nd ser.,
vol. v, p. 178, pi. xxi, fig. 64.

Comp. Bicrisina gandryana Pergens, 1890, Revis. des Bryozoaires du Crétacé, Bull.
Soc. Belge de Géol., t. iii, pl. xiii, fig. 2.

Description—Fragments only of this speeies have been seen. So far
as these admit of judging, the zoarium is not reticulated but consists of
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laterally compressed curved branehes, 2 to 3 mm. wide or high and
1 mm. or less thick, throwing off similar branches from their sides. Qe-
casionally they appear to divide dichotomously, but this probably is not
really the case. The zooccial apertures are subcirenlar or oval, 0.08 to
0.10 mm. in diameter, arranged in more or less irregular transversc
series, five or six in 1 mm., oblique, with the peristome higher behind
than in front. Except for an occasional large cell (? zooecium) the
lower third or half of the branches is withont zooecial apertures and in
the worn condition may appear quite solid. When in a good state of
prescrvation, however, this part of the surface is covered by angular
depressions, of varying sizes, the centers of the depressions usually show-
ing the mouth of a small pore. Similar pores extend upward and oe-
cupy the depressed spaces between the rows of zooecial apertures. Gon-
ocysts of the same type as in Berenicea, Discosparsa and Fascipora.
The zooecial tubes pass through them without interruption, but the
mesopores do not. Closures of zooceial tubes, some distance below the
external orifice, appear to have a central perforation.

A species recently deseribed by Pergens (loc. cit) from the Cretaccons
(Senonien) of France, under the name of Bicrisina gaudryana, is cither
the same as R. dichotoma or extremely like it. The specics occurs in
the Upper Crctaceous at Timber Creek and Vineentown, N. J.

Occurrence. AQuia Forumatiox. Upper Marlboro.

Collection.—Maryland Geological Survey.

Family CERIOPORIDAE,
Genus CAVARIA Hagenow.
CAVARIA DUMOSA n. sp.

Plate LIX, Figs. 4-8.

Description.—Zoarium forming small, bushy masses, consisting of fre-
quently and irregularly dividing and coalescing branches, varying in
thickness generally from 1.5 to 2.0 mm., but oceasionally reaching 3.0
mm. Surface of the most nearly perfect specimens exhibiting at irreg-
ular intervals; small, slightly depressed maculae, smooth or occupied
solely by mesopores. In these specimens the zooeeia are readily dis-
tinguished from the mesopores by their prominent peristomes and
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rounded as well as larger apertures. The mesopores oeeur in tlhe
macnlac and in the depressed spaces between the zooeeia, are something
like twice as numerous as the latter, and have small though variable
apertures set in the bottoms of rounded or angular depressions. Inner
diameter of zooecial apertures abont 0.8 mnu., with four in the space of
1.0 mm. In young or slightly worn examples the maculac are not
readily distinguished, the mesopores relatively larger and the two sets
of mouths more nearly alike than in the eondition deseribed above.
Gonocysts large, appearing as rounded or irregular inflations of the
surface perforated by the mouths of zooecial tubes which pass through
them without interruption. Beside each zooecium is the orifice of a
smaller tube, the nature of which is not understood. When the outer
wall of the gonoeyst is broken away, the zooccial tubes, together with
the small tubes accompanying them, are turned in every direction away
from the center. Between them the mouths of the mesopores are
covered by a perforated pellicle.

The axial hollow or tube varies between 0.2 and 0.4 mm. in diameter,
is wrinkled transversely and further constrieted at irregular intervals.
At the eonstrictions a thin curved plate is often observable, but that it
extends eompletely across the ecavity has not been observed and from
the evidence at hand it is at least doubtful that it ever does. The tubes,
as seen in fraetures, present no evidence of diaphragms, but the con-
necting perforatious in the walls are guite distinet. They occur mostly
in transverse rows, two or threec of the rows in a space equalling the
width of a tube.

Superficially there is considerable resemblance between this species
and Heteropora (Multicrescis) parvicella Gabb and Horn, a comnion fossil
of the Upper Cretaceous deposits at Vineentown, N. J. The ramulets
of that species, however, are more slender and divide less frequently
while its zooeeia and mesopores appear more scattered. But the prin-
eipal differenee lies in the eentral hollow which is wanting in Gabb and
Horn’s speeies and distinguishes Cavaria from Heleropora. Of the
three speeies of Cavaria deseribed Ly Magenow, only C. ramosa, the
type of the genus, is at all similar. In this the axial hollow is rela-

tively larger and is crossed by strong transverse partitions. The branches
14
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also appear to be smaller and the apertures of both zooeeia and meso-
pores smaller, more angular and less regularly disposed than in C. ra-
mosa.
Occurrence—AqQura FormarioN. Upper Marlboro (in fragments).
Collection.—Maryland Geologieal Survey.

Genus CERIOPORA Goldfuss.
CERIOPORA MICROPORA Goldfuss.

Plate LIX, Figs. 13, 14.

Ceriopora micropora Goldfuss, 1822, Petr. i, p. 83, pl. x, fig. 4d (not 4a—c).
Ceriopora micropora Tagenow, 1851, Die Bryozoen der Maastrichter Kreide bildung,
p. 32, pl. v, fig. 4.

Description—Among the Snrvey material reeeived for deseription is a
single zoarium agreeing too elosely with C. micropora, as redefined by
Hagenow and represented by several examples in the author’s private
eollection reeeived from Dr. Ed. Pergens, to admit of distinguishing it
at present. The speeimen is depressed globular in shape, nearly 5 mm.
in diameter, hollow beneath, and eomposed of at least three layers of
zooecia. 'The zooecial apertures are not very elearly shown by the speei-
men but appear to be a trifle smaller, more unequal and thinner walled
than in the Maastrieht eolonies.

Occurrence. NANJEMOY ForMatioN. 2} miles above Popes Creek.

Collection.—Maryland Geological Survey.

Genus HETEROPORA Blainville.
HETEROPORA (?) TECTA 1. s.
Plate LIX, I'igs. 15, 16.

Description.—Zoarinm consisting of small, subramose masses or stems,
2 or 3 mm. in thiekness, the upper ends of whieh are rounded and cov-
ered uniformmly with angular thin-walled tube mouths, about seven in
1 mm. A large proportion of the sides of the speeimen figured is ecov-
ered with a thin and minutely punetate pellicle, the tube apertures
eovered thereby being quite obscured. Most of the apertures showing
through or piereing the pellicle, are of rounded form, with an inside
diameter of about 0.13 mm., and enclosed by a ring-like peristome.
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These are regarded as the true zooeeia, the other tubes being probably
all of the nature of mesopores. In longitudinal seetions the tubes have
thin walls, perforated as usual, are developed in any part of the axial
region and approach the surface in a very gradual eurve. No dia-
phragms were observed.

No Ieteropora has been seen by the author that resembles this spe-
cies very closely. TIndeed, there is a doubt regarding its belonging to
this genus, but, after ecomparing it with all the deseribed genera of this
section of the Cyelostomata, it appears to agree better with Heteropora
than with any of the other genera.

Oceurrence—AQuis FormatioN. Upper Marlboro.

Collection.—Maryland Geologieal Survey.

order CHILOSTOMATA.

Family MEMBRANIPORIDAE.
Genus MEMBRANIPORA Blainville.

MEMBRANIPORA RIMULATA 1. sp.
Plate LX, Figs. 1, 2.

Description.—Zoarium adnate, forming a thin, single sheet of indefi-
nite extent. Zooceia hexagonal in form, arranged quineuncially with
the longitudinal rows generally very regular. Apertures oceupyiug the
whole of the large.opesium, quite regularly ovate in shape. Rim or
interapertural space narrower than the opesia, rounded, sometimes an-
gular in the middle but oftener with a depressed interzooecial suture
line, marked with elose transverse lines or wrinkles. Taking the place
of an ordinary zooeeium isolated cells or, more commonly, two or three
in longitudinal sequenee, oceur whieh differ from the rest in having a
eonvex eover with a narrow median slit and above the slit a linear eres-
centic impression. These eells may represent an unusual type of ooeeia
but more probably are to be considered as a form of viearious avieularia
or vibraeula.

The speeimens upon whieh the speeies is founded are divisible into
two varieties, one with smaller zooceia and opesia and thieker walls
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than the other. Measuring longitudinally the former has four and one-
half zooecia in 2 mm., the other only threc and a half. Diagonally one
has six, the other five in the same space. Thickness of zooarial sheet
not exceeding 0.2 mm.

Membranipora perampla Gabb and Horn, which occurs rather fre-
quently in the Upper Cretaceous at Vincentown and other points in New
Jersey, sometimes resembles this species, but its zooecia are larger, less
regular, with irregular spaces often between the rims and one side of
the latter generally higher than the other, while none of the covered
cells described above have so far been observed in it. The zooecia are
more regularly arranged in M. rimulata than in any of the simple spe-
cies of the genus known to the writer, and this fact, together with the
presence of the peculiar covered cclls, is principally relied upon in dis-
tinguishing the species. Two fragments in my collection of Cretaceous
bryozoa found at Vincentown, N. J., and regarded as Biflustra disjuncta
Gabb and Horn, have very similar covered cells, and, considering the
variations shown in my specimens of this speeies, seem to show a closer
relation to M. rimulata than to any other form.

Occurrence—AqQuia Formatron. Upper Marlboro.

Collection.—Maryland Geological Survey.

MEMBRANTPORA SPICULOSA 1. s).
Plate LX, Tigs. 3, 4.

Description.—Zoarium adnate. Zooccia arranged in quincunx or ir-
regularly, oblong, rounded and widest above, more or less produced be-
low. Opesia large, normally ovate, the upper edge nicely rounded, the
lower variable, taking up about half of the length of the zooecium..
Rim thin, highest above, usually dying out before reaching lower ex-
tremity of zooccium. Iront wall over lower half of zooecium, slightly
depressed, eovered with small granules or spines, those bordering the
cdge projecting shavply iuto the opesial opening. Ooecia unmerous,
cucullate, strongly clevated, often with a tnbercle or point forming the
summit. When a zooecium is without an ooecium its place is often oc-
cupied by an elevated avicularinm of moderate size. The avicularia
are very few in number but when present similar to those found in Replo-
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flustrella heteropora Gabb and Homn. Length of zooecium 0.5 or 0.6
mm.; width 0.25 to 0.30 mm. The speeimen deseribed shows a single
cell differing from the rest in being closed, a eonvex cover, at the upper
extremity of whieh a semi-cireular impression is distinguishable, extend-
ing over the whole.
Occurrence.—AQuis ForyMaTION. Upper Marlboro.
Collection.—Maryland Geologieal Survey.

MEMBRANIPORA ANGUSTA n. sp.
Plate L.X, Figs. 5, 6.

Description—Among the material from Upper Marlboro, there are
several specimens of a delicate Membranipora that, on acecount of their
imperfeetion and fragile nature, it may be risky to distinguish as a new
species. Iowever, as it is easily recognized and may prove useful in
stratigraphie studies the writer has ventured to name it as above. The
zooecia are shallow, elongate, elliptical, hexagonal or rhomboidal and
separated except in young stages by a thin tubereulated wall eommon to
adjoining eells (i. e. there is usually no depressed dividing line between
the zooeeia). The inner portion of the wall is mueh thicker than the
outer, so that the mouths of the connecting pores, of which tlere are at
least six on each side and one or two at each end, are clearly shown in a
view of the front. Two specimens have cueullate ooecia as shown in
Figure 5, and on all an oeeasional small oval or rounded and slightly
raised avieularium may be moticed. The zooecia are about 0.4 mm.
long and 0.2 mm. wide. M. angusta apparently belongs to the M.
lineata group of Waters. ’

Occurrence.—AQuia Forsatiox. Upper Marlboro.

Collection.—Maryland Geological Survey.

Genus REPTOFLUSTRELLA d'Orbigny.
REPTOFLUSTRELLA HETEROPORA Gabb and Horn.
Plate LX, Figs. 8, 9.

Reptofiustrella heteropora Gabb and Horn, 1862, Jour. Acad. Nat. Sei. Phila., 2nd
ser., vol. v, p. 162, pl. xx, fig. 50.

Deseription— Colony enerusting in irregular patehes. Cellules in a
single layer, placed with but little regularity, but with a tendeney to
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radiating lines; clongate, acuminate anteriorly, broadly truneate hehind.
Opening subtriangular, with the sides convex, often approaching an oval
in very long ccllules. Surfaee regularly eonvex, bordered anteriorly and
laterally by a slightly elevated, ronnded edge, usually becoming obsolete
as it approaches the proximal end of the eellule. Special pore placed
i advance of the opening, small and round. No ovarian vesicles were
observed. Old cellules are closed over by a continuation of the surface
wall totally obliterating the aperture. In this ease the ‘spceial pore’
is also generally obliterated, merely showing a slight depression.”  Gabb
and Horn, 1862.

The Eocene specimens are coarser in appearance than the Cretaceous
form of the specics, of which the writer has a number of cxcellent
examples. They differ further in the more pronounced eharaeter ot the
granulation of the front wall and opesial margin, the Cretaeeous form
being almost smooth; in more frequently assuming a rhomboidal form
of zooecinm; and in the relatively smaller size of the opesium and larger
avicularia. Cucnllate ooeeia, less proniinent but otherwise similar to
those of Membranipora spiculosa, occur not infrequently upon the Cre-
taceous speeimens but arc wanting on the LEocene material in hand.
When these oceur they take the plaec of the avicularium which other-
wise oceurs invariably on, or, just above, the upper rim of the zoocciun.

The specics oceurs in the Cretaccous at Mullica Ilill, Timber Creck,
and Vincentown, N. J.

Membranipora spiculosa is a closely related species, bnt has a more
ovate and larger opesium and differently shaped zooecia.

Occurrence.—Aquia FormaTioN. Upper Marlboro.

Collection.—Maryland Geologieal Survey.

Genus BIFLUSTRA d’Orbigny.
BrrLustra TorTA Gabb and Horn.

Plate LX, Tig. 7.

Biflustra torta Gabb and Horn, 1862, Jour. Acad. Nat. Sci. Phila., 2nd ser., vol. v,
p. 152, pl. xx, tig. 36.

Description.—* Colony composed of very compressed branches, usu-

ally twisted, rarely in the samc plane for more than a quarter of an
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inch. Cellules arranged in longitudinal lines and usually in quineunx.
About six to ten rows on each side of the branehes, although we have in
one ease counted twenty just below a bifureation. Cellules elosely jux-
taposed; elongated oval anteriorly, eontraeted and afterwards dilated
posteriorly, and straight or slightly emarginate at thc proximal edge.
Opening clongated oval, variable in form and size, oeeasionally sub-
quadrate, sometimes slightly narrowed posteriorly, either more or less
than half the surfaee of the eellule, no lip or margin, simply piereed in
the substance of the eellular wall and plaeced at the lowest part of the
surface. Surfaec smooth, eoneave, elevated at the anterior and antero-
lateral margins into a rounded or acute edge, a little higher than the
posterior of the surface of the adjoining eellules. Irom this edge the
surface slopes inwards toward the mouth. Bchind the mouth the sur-
face is generally marked by two radiating depressed lines, running from
the proximal eorners of the mouth to the eorresponding eorners of the
eelhule, between whieh is a rounded elevation, not as high, however, as
the anterior end of the preeeding eellule.

The aceessory eclls [viearious avieularia] appear to be ordinary eellules
undeveloped, and are not always placed immediately in advanee of an
ordinary eellule. They are about two-thirds of the ordinary size, not
closed above, by a testaceous eovering, but have the anterior edge very
mueh produced, thin and overhanging, and about as high as the length
of the aperture. We have notieed but one broken ovarian vesiele, which
is placed in advance of the eellule to whieh it belongs, appears to have
been semiglobular and overlaps the proximal surfaee of the sueceeding
cellule, reaehing to the edge of the aperture.” Gabl and Horn, 1862.

Although rather variable this is still to be eounted as an easily reeog-
nized speeies. Qoeceia oecur but rarely, only four or five speeimmens out
of fifty or more in my eolleetion having any at all. They are eueullate,
often with a delieate longitudinal ridge aeross them and about as large
as in Membranipora spiculosa, but more uniformly eonvex. The speecies
oeeurs in the Upper Cretaceous at Mulliea Iill, Timber Creek, and
Vineentown, N. J.

Occurrence.—AqQuia Foryariox. TUpper Marlboro.

Collection.—Maryland Geological Survey.
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Escuara (??) prerrara Morton.?
Plate LX, TFigs. 10, 11.

Eschara digitata Morton, 1884, Syn. Org. Rem. Cretaceous Group, p. 79, pl. xiii,
fig. 8.

Eschara digitata Lonsdale, 1845, Quart. Jour. Geol. Soc. London, vol. i, p. 78, figs.
¢ d, g, (@ and b7) exclus. ¢ and f.

Eschara digitata @'Orbigny, 1850, Prod. Pal. Strat., vol. ii, p. 264.

Eschara digitata Gabb and Horn, 1862, Jour. Acad. Nat. Sci. Phila., 2nd ser., vol,
v, p. 114,

Description—Zoarimin bifoliate, branching dichotomously; branches
flattened, acutely elliptical in cross-section, usually 2.5 to 3.0 mm. wide.
Zooccia hexagonal, regularly arranged in quincuns, about 0.55 mm. long
and 0.38 wide, bounded by a slightly impressed line; surface concave,
especially toward the aperture which is situated usually just in front of
the center. Aperture semielliptical, rounded in front, straight behind,
0.10 to 0.12 mm. wide. Normally developed and perfeet, the'posterior
border of the aperture is slightly raised and bears a delicate lunarium-
like curved plate which extends into the aperture. Abortive cells, pos-
sibly of the nature of vicarions avicularia, are frequent but seem to be
entirely restricted to the edges of the zoarium and to those portions
lying just beneath the axes of bifurcation. They are distinguished from
the other cells by their subcircular and usually much smaller apertures.
Ooecia unknown. The species occurs abundantly in the Upper Creta-
ceous at Mullica Iill, Timber Creek, and Vincentown, N. J.

Occurrence—Aquia Formation. Upper Marlboro (rare).

Collgction.—Maryland Geological Survey. '

10f course this species does not belong to the genus Eschara as now understood.
Like Biftustra torta it belongs near or to the genus Onychocella Jullian, which is
variously regarded, by some as a mere section of Membranipora, by others as a distinct
genus or even as the type of a new family, while Gregory makes it a member of the
Microporidae. At present I regard Onychocella, taking such a form as Membranipora
angulosa Reuss, as a typical species, as clcarly entitled to generic rank and as probably
representing a distinct family. It would, however, to say the least, he premature to
place either Bifiustra torta or Eschara digitate under Onychocellg, since neither accords
strictly with the more typical species of the proposed genus. When raised to the
rauk of a family it is highly probable that other generic groups will be established
into which these specles would fall more naturally than into Onychocelle proper.
Careful Mr. Waters has already-instituted a second genus of the Onychocella type—
Vibracello—for Flustrellaria trapezoidea Reuss, while it may yet become desirable to
employ some of the names proposed by @’Orbigny for related types. Under these
circumstances I prefer leaving the species where Gahb and Horn placed them.
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Genus LUNULITES Lamarck.
LUNULITES REVERSA n. sp.
Plate LX, Figs. 19, 20.

Description.—Zoarium flabellate (perhaps originally discoid or de-
pressed eonieal), zooceia subquadrate or pentagonal, usually widest in the
anterior half, arranged in rather irregular radiating lines, about six in 2
mm., with an iinpressed line separating the rows; arca depressed, its sur-
face grano-lineate. Margin strongly raised, thiek, and straight or
slightly eoneave across the posterior end and much thinner along the
sides, the anterior end appearing to be overlapped by the posterior ridge
of the next succeeding zooecium. Aperture surrounded by a thiekened
rim, generally rounded in front and straighter behind, sometimes sub-
quadrate, its anterior border close to the prominent end of the next cell,
and the length and width averaging about half the eorresponding dimen-
sions of the entire zooecium.

Vibracular eells fusiform or elongate oval, rather large, one, usually
at each angle of junction between four zooeeia. A constriction occurs
near the center of each, sometimes on one side only, at other times on
both. A narrow area may surround the opening. Under surface
marked by irregular depressed lines radiating from the narrow lower
extremity of the zoarium. Between thesc lines the surface is eonvex
and rather eoarsely pitted and granulate.

The only specimen seen is too imperfeet to permit a positive deelara-
tion that it is not a mere fragment of a diseoid zoarium. Still, the
arrangement of the depressed lines on the lower surfaee docs not look
right for a species in which the zooecia radiate from a center as in the
ordinary forms of Lunulites. On the other hand this side looks de-
eidedly like d’Orbigny’s figure of his Pavolunuliles elegans (Pal. Frane.,
vol. v, pl. deevi, fig. 7), henee I expect to find that perfect speciinens of
L. reversa have a flabellate and not a diseoid or conieal form.

Specifically, L. reversa is distinguished from all species of Lunulites
known to the writer, except L. reqularis d'Orbigny, L. semilunaris
Marsson and L. patelliformis Marsson, in having the posterior margin
of the zooecium thicker and more premoinent than the anterior. From
the species mentioned it differs in the greater elevation and square out-
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line of the raised margin, in the larger size and different form of the

aperture, and the grano-lineate marking of the whole surface.
Occurrence.—AQuis ForMATION. 2 miles below Potomac Creek.
Collection.—Maryland Geological Survey.

Family CRIBRILINIDAE.
Genus CRIBRILINA Hincks.

CRIBRILINA MODESTA n. sp.
Plate LX, Figs. 12, 13.

Description.—Zoarium forming a delicate parasitic patch upon foreign
bodies. Zooccia ovate, not very regularly arranged, about 0.4 mn. n
length and 0.28 mm. wide, bordered by a thin rim. Front wall gently
convex, usually with six (five to seven) radiating and transverse furrows,
each with two or three pores, on each side, and a central, flattened, ovate
or triangular space, including five or six similar pores placed in obscure
transverse furrows. Apertures rounded, prominent, oblique, the pos-
terior edge highest and often thickened in its central portion. Small
avicularian cells ocenur near or attachied to one part or another of the
apertural rim of most zooecia, gencrally one to each, rarely two. Where
three zooecia join there is usually a small open space (? vibracular cell).
Ooecia cucullate, moderately arched.

I could find none among the numerous species of Cribrilina and the
related, if not congeneric, forms referred to Escharipora, Semieschari-
pora and Reptescharipora by d’Orbigny that exactly matches the fossil
above described. Tt is distinguished from nearly all of them by the
cribrose, central space on the front wall, and the prominent rounded
aperture.

Occurrence.—AqQuia FormartioN. Upper Marlboro.

Collection.—Maryland Geological Survey.

CRIBRILINA CRASSULA 1. sp.
Plate LX, Fig. 14.

Description.—Zoarium encrusting. Zooecia oblong quadrate or hexa-
gonal, irregularly arranged, with a lheavy, strongly clevated margiu,
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elithridate in outline. Iront wall with a narrow raised ridge running

down its eenter, and five or six transverse and radiating rows of minute
punetures lying in furrows. Apertures rounded or subovate, the outline
often less eurved on the posterior side than elsewhere. Avieularian
eclls small, raised, variously distributed, sometimes one or two and even
three to a zooecium; or a cell may have none at all.  Ooecia unknown.
Zooeeia 0.5 to 0.6 mn. in length, 0.25 to 0.30 wmm. wide; about seven in
4 min. measuring lengthwise.

The thiek marginal rim of the zooecia and the unusual depression of
the front wall are regarded as the distinetive eharacters. The latter
feature seems to oeecur also in Escharipora immersa Gabb and Mo, a
speeies deseribed but unfortunately not figured in their monograph, and
founded on a speeimen from the Cretaceous at Timber Creek, N. J.
Their deseription leaves mueh in doubt, but as it is stated that the
zoarium forms broad, tortuous and anastomosing plates, celluliferous
on both faeces, and that the zooecia are arranged in regular quineunx,
it seems highly improbable that C. crassula can be the same species. Of
other Cribrilinidae known to the writer only Escharipora incrassata
d’Orbigny, from the Cretaceous of France, presents considerable resem-
blanee. That species, however, grows into bifoliate expansions, has
larger and relatively longer zooecia and large aeeessory eells (? viearious
avieularia) not observed in C. crassula.

Occurrence.—AQuia Formartion. Upper Marlboro.

Collection.—Maryland Geologieal Survey.

Family ESCHARIDAE.
Genus LEPRALIA Johnston.

LEPRALIA SUBPLANA 1. sp.
Plate LIXN, T'igs. 17, 18,

Description.—Zoarium, as seen in three speeimens, forming a hollow
eylinder, eomposed of numerous layers, cach 0.3 to 0.35 mm. in thiek-
ness, and varying in diameter aeeording to the number of layers from
%.0 to 13.0 mm. Zooeeia not very regularly arranged, sometimes subo-
vate, at other times hexagonal or subquadrate, longer than wide, the
length averaging about 0.45 mm. Upper surface nearly flat, the outline
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of the zooecia, in aged conditions especially, scarcely distinguishable and
mainly by a double row of pores whieh, as shown by fractures, are the
mouths of small tubes traversing the walls in a vertical direction. Front
wall slightly convex, perforated, the pores usually smaller than thosc
outlining the zooccia, distinetly visible on the inner surfaee, sometimes
wanting over a varying space just behind the aperture. The latter is
rounded in front, nearly straight behind, with the angles rounded, gen-
erally semielliptieal, the width and length averaging, respectively, 0.15
and 0.13 mm. Small, round or oval avicularia generally present. Their
position is variable though nsually close to the rim of the aperture.
While an occasional zooccium may occur, having no avicularia, as many
or more will be found having one on eaeh side of the aperture. Ooeeia
unknown.

Fractures dividing the zooccia vertically (see Fig. 18) show that the
walls (side and front) are traversed by minute, wavy, vertical tubuli and
that the zooecial cavities are connected by two series of pores, the larger
set near the bottomn and a row of smaller pores above the midhight.
The openings of the larger set are often irregularly distributed over
the concave floors of the zooccia.

A fine speeimen from the Cretaceous at Vincentown, N. J,, is of a
species closely related to L. subplana but distinguished by several readily
apparent differences. In it the young zooeeia are more convex than in
L. subplana, and the convex portion cntirely withont perforations. With
age, however, the surface becomes distinetly pitted. The vibracula also
are more regularly and numerously developed, most zooecia having one
on each side of the aperturc. The Vincentown specimens may belong
to Gabb and Horn’s Reptocelleporaria aspera but certain discrepancics
between it and their description and figure render a positive identifi-
cation impossible at present.

Occurrence—AQuia ForMaTION. Upper Marlboro.

Collection.—Maryland Geological Survey.

LEPRALIA LABIOSA n. sp.

Plate LX, Figs. 15, 16.

Description—Zoarium forming thin erusts over shells and other for-
eign bodies. Zooeeia thomboidal, hexagonal or subovate, arranged more
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or less irregularly in curved series, five or six in 2 mm. often separated
by a depressed line. Front wall punctate, slightly convex, flat, or de-
pressed, the last when the margin on one or both sides is thickened and
elevated. Aperture subquadrate or semielliptieal, sometimes contracted
near the middle, always enclosed by a more or less strongly thickened
rim.  Avieularia oeeur on the raised apertural border, usually omne to

each zooecium, or two, as shown in the figures on Plate LXI. Ooecia
unknown.

Occurrence.—Aquia Formarion. Upper Marlboro.
Collection.—Maryland Geological Survey.

Genus MUCRONELLA Hincks.
MUCRONELLA ASPERA n. sp.
Plate I.X, Figs. 17, 18.

Description.—Zoarium incrusting, consisting of one or more layers;
surface under a low power of magnification presenting a deeidedly
rough aspeet. Zooeeia varying from ovate-hexagonal, to sub-rhomboidal,
indistinet externally, arranged more or less irregularly, though the rows

are more regular than they may appear at first sight; about six in 2
mm. Apertures rounded or subquadrate, 0.13 mm. in diameter, ren-
dered oblique by the elevation of the wnore or less strongly swollen pos-
terior margin and the depression of the anterior part. The central por-
tion of the raised lip forms a “muero” of greater or less thickness and
prominence, the same hiding a minute central tooth benecath it, and
forming with the rest of the thickened portion of the lip, a more or less
obscure resemblance to the figure W. Behind the lip the surface slopes
rapidly and in the most nearly perfect example is granulose. In the
depressed spacc in front of the aperture there are, normally, three
small raised avicularia (? vibracula) while a few larger avieularia, dif-
fering further from the others in being divided into two unequal parts
by a cross-bar, are scattered withiout order among the zooecia. Ooceia
are not often seen. When present, they occupy the depressed spaee
in front of the aperture, are cucullate, about as large as the zooceial
aperture, and usnally bear a furrow running {from the summit to the
concave edge.
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While the appearanee presented by the surface of the zoarium is sub-
jeet to considerable variability, the essential characters are nevertheless
very constant. Compared with the numerous deseribed species possess-
ing a mueronate aperturc, none seems to be mnearer than the form
deseribed by Gabb and Horn under the name Escharifora typica. How-
ever, aside from the obvious zoarial differences between the two speeies,
that one being erect and bifoliate, the surface charaeters of the zooecia
are sufficiently different to obviate all necessity for detailed comparisons.
Any one familiar with the fossils can seareely fail to distingnish them
at a glance. The speeics oeeurs in the Cretaceous at Vineentown, N. J.

Occurrence.—AQuia Foryatiox. Upper Marlboro.

Collection.—Maryland Geologieal Survey.

COELENTERATA.

CLASS ANTHOZOA
order HEXACORALLA.

Family TURBINOLIDAE.
Genus FLABELLUM Lesson.

FLABELLUM sp.
Plate LXI, Figs. 3, 3a.
Flabellum sp. Vaughan, 1900, Mon. U. 8. Geol. Survey, No. 39, p. ¢6.
Description.— Corallum eompressed cunciform, attached by a short
pedieel, with slightly developed marginal wings above the pedicel. The
dimensions of the two largest speeimens, whose outer surface is unfortu-
nately so very much eorroded that its detail is destroyed, are:

1 2
. mm.

Greater diameter of calice.............c.oiiiinvnennns 14 13
Lesser diameter of calice............................. 9 7
Height of corallum ...............ciiiiiieiiiinn... 15 15

“Distinet eostae correspond to the larger septa. The number of the
septa was not determined with eertainty, but is about forty.
“This may be a new speeies, but has a suggestive resemblanee to some
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varieties of F. cuneiforme, and cspecially to the older varicties of that
species.”  Vaughan, 1900.

Sinee the above was published Professor Clark has sent me three more
specimens of this same species, but the material is not yet sufficient to
determine whether the species is new or only a varietal form of some
species of the genus found further south. The best speeimen is rep-
resented by Plate LXT, Figs. 1, 2. The dimensions of this specimen
are: greater diamcter of calice, 15.5 mm.; lesser ‘diameter of calice, 8
mm.; height of corallum, 12.5 mm. This specimen is not so clongate
as the two specimens whose measurements are given above, but there
is sufficient material to show that they represent only a single species.
It possesses nincteen large septa that reach the columella; in cach of
cighteen of the loculi between these large septa are three septa, one
longer with a shorter on each side. In one loeulus there is a solitary
short septum.

Comparison may be made with Flabellum cuneiforme var. pachyphyllum
Gabb and Horn, Flabellum cuneiforme var. wailesi Conrad, and Flabel-
lum johnsoni Vaughan. From the first it differs by its epitheea being
not so dense, and the corallum is not so solid, the corallum is more
fragilc; the second is coarser and larger; F. johnsoni is not so compressed,
the measurcments of its calice are: greater diamcter about 14 mm.,
lesser, about 10 mm. or slightly greater. The specimens from Virginia
and Maryland are probably nearest to F. johnsoni. Its horizon is the
Woods Bluif beds of Alabama.

Occurrence.—~NANJEMOY ForMarioN. Woodstock (three specimens).
AQuia FormarroN. Aquia Creck (six specimens), 1 mile southeast of
Piscataway (two specimens, including the onc figured).

Collection.—Maryland Geological Survey.

Family TURBINOLIDAE Milne-Edwards and Haime.
Genus TURBINOLIA Lamarck.
TURBINOLIA ACUTICOSTATA Vaughan.
Plate LXI, Tigs. 4, 4a, 4b.

Turbinolin acuticostata Vaughan, 1895, Johns Hopkins Univ. Cire., vol. xv, p, 6.

Turbinolia acuticostata Vaughan, 1896, Bull. No. 141, U. 8. Geol. Survey, p. 89.

Turbinolia acuticostata Vaughan, 1900, Mon. U. 8. Geol. Survey, No. 39, p. 89, plL
vi, figs. 13-135.
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Description—* Conical in shape, as is usual in the genus. Size small.
Costae tall and thin with crenatc margins. Beginning with 6, 6 more
costae are soon developed, making 12, between which in the intercostal
furrows are double rows of perforations. The 12-costal condition exists
for about 1.5 mm. from the base, when 12 more costac are introduecd.
The costac on the basal portion of the coralluin are very slightly larger
than they are on the upper portion; they are not so prominent on the
basal portion as in Turbinolia pharetra. In the extreme upper portion
24 rudimentary costae are introduced, making the total number 48,
twice as many eostae as septa. In the intereostal furrows, after the de-
velopment of the rudimentary eostae, therc are only single rows of per-
forations; during the 24-costal stage there are double rows of altcrnating
perforations in the intereostal furrows. The septa are 24 in number, in
three cycles. Those of third cycle fuse, about half-way between the
corallum wall and the columella, by their margins to the sides of those
of the first cycle. The septal faees are beset with distinet, sharp, small
spines. All of the septa except those of the first cyele are thin and weak.
Columella weak, terminated by a small hexagonal star. Ileight, 6.5
mm.; diameter of ealiee, 3 mm.” Vaughan, 1900.

Since the original diagnoses of this speetes and 7. wautubbcensis®
were prepared additional specimens have come to notice, making a
revision of the critical remarks on these species necessary. The speci-
men of T'. acuticostata from Popes Creek possesses a weak columella,
with a stellate upper termination. Additional specimens of T'. wautub-
beensis eolleeted by Mr. Frank Burns at Wautubbee, Mississippi, show
that that species possesses costae with erenate margins. The eostae
of the original type of 7. wautubbeensis are probably worn. These faets
have shown that these two species arc so closely related that it seemed
that it might be nccessary to unite them, however, there are still
important differential characters. The costal crenations of T. acuti-
costata are eoarser than those of T. waulubbeensis, and the ineisions
between the crenations in the former specics are deeper than in the
latter. The columella in well-preserved specimens of T'. wautubbeensis
is stouter than in 7. acuticostata, but there is not sufficient good ma-

! Mon. U. 8. Geol. Survey, No. 39, p. 88, pl. vi, figs. 11-12.
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terial to determine the value of this feature. 7. wautubbeensis is the
more robust species, T. aculicostata is more slender. The last men-
tioned difference is the most striking ome. It is extremely probable
that 7'. wautubbeensis is a direct descendant from 7. acuticostala.

T. pharetra Lea also possesses a columella with a liexagonal upper ter-
mination. It does not possess rudimentary costae, and the costac have
entire edges, but it and the two above discussed species are very closely
related and probably should be grouped in a section or subgenus of
Turbinolia.

Occurrence.—~NaxTEMOY FormatioN. Popes Creck. AQura FoRrya-
TION. Potomac Creek.
Collections.—Johns Hopkins University, Maryland Geological Survey.

Family CARYOPHYLLIDAE.
Genus TROCHOCYATHUS Milne-Edwards and Haime.

TROCHOCYATHUS CLARKEANUS Vaughan.
Plate LXI, Figs. 5, 5a, 6, 7, 8.

Laracyathus (7) clarkeanus Vaughan, 1895, Johns Hopkins Unlv. Clrc., vol. xv, p. 6.

Lavacyathus () elarkeanus Vaughan, 1896, Bull. No. 141, U. 8. Geol. Survey, p. 89

Trochocyathus clarkeanus Vaughan, 1900, Mon. U. 8. Geol. Survey, No. 39, p. 100,

pl. vii, tigs. 20-23.

Description.—*“Corallum conical, usually slightly curved. Cross-section
clliptical. Nearly always showing a distinet area of attachment, which
is variable in size. Costac not very prominent; acute; 48 in number,
corresponding to all the cycles of the septa; nearly equal in size. In
young specimens those corresponding to the last eycle of septa are
smaller than those carlier developed. No epitheca was observed and is
most probably absent. Septa thin, not exsert, sides granulated; 48 in
number, arranged in six systems of four eycles cach; those of the first
three cycles reach the columella; the fourth cyele fuse by their inner
margins to the sides of the third eyele. Calicular fossa shallow. Pali
apparently before all of the cyeles of the septa except the last, small
and thin, and appear to be arranged in two crowns. Rudimentary dis-
sepiments apparently present. Columella fascicular; upper surface

papillate.””  Vaughan, 1900.
15
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The measurements of the two specimens are:

1 2
mm. mm.
Greater diameter of calice.......................... 7 .75
Lesser diameter of calice.............c.o s 6 5.8
Helghit GffoORallavmpy. . . ket B8 oo o el B 2 12.5 9.75

The specimens on which this species is founded are all imperfeet. I
could not obtain accurate details concerning the characters of the col-
umella or of the pali, but the species seems to present all the essential
characters of Trochocyathus and is thercfore referred to that genus.
There is no other species of coral with which it could be confused;
therefore critical notes are unnecessary.

Occurrence—Aquis ForMatioN. Potomae Creck, Aquia Creek, 1
niile northeast of Piscataway, Marlboro Point.

Collections.—Johns Hopkins University, U. S. National Museum,
Maryland Geological Survey.

Genus PARACYATHUS Milne-Edwards and Haime.

PARACYATHUS MARYLANDICUS D. Sp.
Plate LXI, TFigs. 9, 9a, 9b.

Description.—Corallum low, subeylindrical, attached. by a wide and
somewhat expanded base. Dimensions: greater diameter of calice, 5.75
mm.; lesser diameter of calice, 5 mm.; height of corallum, 5 mm.; great-
est width of base, 6.5 mm.

Outer surfaee of corallum glossy, apparently epitheca is present. Clos-
tae corresponding to all septa, low, alternately larger and smaller in
size near the calicular margin, but equal near the base, densely granu-
lated and slightly crested along the summit. Granulations also present
betwecen the costae. Upper septal margins very slightly exsert. Septa
erowded, thin, in four complete eyeles; the six primaries slightly the
largest and somewhat more prominent; the sccondaries slightly smaller
than the primaries; the quaternaries are the smallest and the least prom-
inent. The septal faces, beset with small, low, conical granules. Septal
margins entire, sometimes transversely undulate. Pali present before
all except the last eyele of septa and arranged with diagrammatic regu-
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larity. Those before the septa of the first cyele are small, and stand
not very high above the papillac of the columella; those before the mem-
bers of the second are wide and thin ; those before the members of the
third cyele are very wide and thin, they extend fully onec-half the dis-
taiece from the outer limit of the columella to the wall. The pali be-
fore the septa of the sccond and third cycles arched upward, their sides
are granulated in a wmeasure similar to the sides of the septa, their
margins are entire and transversely undulate. The ecalicular fossa is
deep, the bottom is gently concave. The upper surface of the colum-
clla consists of numerous papillac.

There are from the Eocenc of the Gulf states two species with
which this species should be compared. The first is Paracyathus
granulosus Vaughan from Woods Bluff, Alabama. "The septa of the
first and second cycles in P. granulosus are much stouter and have much
more prominent margins than in P. marylandicus. The costac of
P. granulosus are thicker and are more prominent than in P. mary-
landicus. The latter difference will be made clear by comparing the
figures of the latter species given here with the original figures® of the
former. The other is Paracyathus alternatus Vaughan, from the Lower
(laiborne of Louisiana, Mississippi and Texas. Tt exhibits many points
of difference. Its costac and septa are thicker and very much more
prominent. The pali are also different. They are stouter and fre-
quently are bilobed’. P. marylandicus is strikingly different from any
other of our Eocene species of Paracyathus.

Occurrence—AqQuia ForMarioN. 1 mile northeast of Piscataway.

Collection.—Maryland Geological Survey.

Genus BALANOPHYLLIA Searles-Wood.
BAnANOPHYLLIA DESMOPHYLLUM Milne-Fdwards and Iaime.

Plate LXI, Tfigs. 10, 11.

Balanophyllia desmophyllum Milne-Edwards and Haime, 1848, Mon. des Eupsam-
mides, Annales sci. nat., 3d ser., vol. x, p. 86.

1 Mon. U. 8. Geol. Survey, No. 39, pl. viii, fig. 15a.
2 Op. sup. cit., pl. viii, fig. 11a.
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DBalanophyllia desmophyllum Milne-Edwards and Haime, 1850, Mon. Brit. Fossil
Corals. Palacontogr. Soc., pp. 35, 36, pl. vi, figs. 1 and la-le.

Balanophyllia desmophyllim Milne-Edwards and Haiine, 1857, Hist. Nat. des Corall.,
vol. ii, p. 102.

Lalanophyllia desmophyllum Quenstedt, 1881, Rohren-u. Sternkorallen, p. 1002,

Balanophyllia desmophy!lum Vanghan, 1900, Mon. U. 8. Geol. Survey, No. 39, p. 164,

pl. xviii, figs. 11-18a.

Description.—Corallun subflabelliform, attached by a short pedicel,
transverse outline clongate clliptical. Calice rather deep. Septa thin,
in five cycles. The members of the first and second cycles with promi-
nent upper margins. The margin of the third also exsert, but not to so
great a degree as in the first and second cycles. The members of the
fourth cycle have the least prominent margins. Those of the fifth
cycle meet and unite in front of the fourth and then fuse to the sides
of the third. They are very perforate. Their surfaces are granulate.
There are no dissepiments. Costac rather fine, crowded together. Those
corresponding to the first, second and third cycles coarser than those
corresponding to the fourth and fifth eycles. 'Those costae correspond-
ing to the fourth and fifth cycles fine, acute, present a serrate appear-
ance when seen from the side, composed of a single row of granules;
those corresponding to the first, second and third cycles of septa con-
sist in their lower portion of a single row of granules, but in their upper
portion of a double row. Branching by trifurcation. In old speci-
mens the costae of the upper portion are wider and more granulated.
Occasionally a secptum of the fourth cyele will be fused distally to one
of the second cycle and a single costa will correspond to the two septa.
The perforations in the intercostal furrows are very close together.
Wall rather dense, vesiculated. Epitheea rudimentary or absent. There
may be an extremely thin pellicle of epitheca just above the place of
attachment. Columella very well developed, spongy, vesiculated.

1 R 3
mm. mm.  mm.

Greater diameter of calice..................... 14 13 23
Lesser diameter of calice ,..................... 8.5 8 .35 66
Height of corallum .............ccoiveeinnion 18.5 17.5  28.5

The subflabellate form of this species casily separates it from the
other older Eocene species of Balanophyllia in the United States.
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1 have compared our American material very carefully with the
descriptions and figures of B. desmophyllum given by Milne-Edwards
and Haime, and when in London, in January, 1898, I had the oppor-
tunity to examine the types of the species. I have been unable to find
any eharaeter by which the American speeimens ean be separated from
those from DBraeklesham beds, England. Milne-Edwards and Haime
give au aceount of the affinities of B. desmophyllum for the other Euro-
pean species of the genus in their Monograph of the British FFossil Cor-
als. Their work ean be consulted for these notes.

Occurrence.—AQUIa FormaTroN. 1 mile southeast of Mason Springs.

Collection.—Maryland Geological Survey.

Genus EUPSAMMIA Milne-Edwards and Haime.
Eursamyra rnaBoraTa (Conrad).
Plate LXI, Tigs. 12, 13, 13a, 14, 14a.

Turbinolia elaborata Conrad, 1546, Proe. Acad. Nat. Sci. Phila., vol. iii, p. 22, pl. i,
tig. 30.

Osteodes elaborata Conrad, 1566, Cheek List, p. 2.

Osteodes elaborata de Gregorio, 1890, Mon. de la faune éoeénique, de I’Ala., p. 25.

(&) Placosmilia (Trochosmilia) connivens De Gregorio, 1890, Mon. de la faune
éoeénique de I'Ala., p. 255, pl. xliv, figs. 25-28,

Fupsammia claborata Vaughan, 1895, Johns Hopkins Univ. Cire., vol. xv, p. 6.

Hupsammia elaborata Vaughan, 1896, Bull. 141, U. S. Geol. Survey, p. 90.

Eupsammia elaborata Vaughan, 1900, Mon. U. 8. Geol. Survey, No. 39, p. 180, pl.
xxi, figs. 3-7.

Description.—The following brief description is based on the original
type of Conrad. 1t bears the label, written by Conrad, “ Osteodes
elaborata Con., Claiborne, Ala.” This speeimen is in the Aeademy of
Natural Seienees of Philadelphia.

Corallum eompressed, eonical, straight; eross-seetion elliptical, no in-
dication of attachment. Costae rather fine, show perforations; branch
by trifureation. No epitheea. Wall perforate, spongy. Septa thin, in
five eyeles, anastomosing as usual in Eupsammia. Columella spongy.
Greater diameter of calice, 12 mm.; lesser diameter of calice, 9 mm.;

length of corallum, 13 mm.
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Loeality, Claiborne, Alabama.*

The following description is based on material from Greggs Laud-
ing, Alabama, in the United States National Museum:

The eorallum is subeonieal or subeuneiform, the cross-seetion is ellip-
tical. The base is rather obtuse, usually ronnded; very frequently on
the tip is a minute sear, showing that the eorallum, in its early stages
at least, is attached. The adults are evidently free, and the basal scar
may be obliterated. The coralla are usually straight, but sometimes the
apex of the base may be nearer to one end of the long transverse axis
than to the other. There is no epitheea. The costae eorrespond to all
septa; they are equal, fine and crowded; they are acute, with Dbeaded
margins; nearly always have along the summit a single row of granunles;
extremely rarcly the row may be double for a short distance. The septa
are thin, weak, arranged in five complete eyeles, six systems, with the
typieal Eupsammid seheme of anastomosing. The granulations on the
septal faces are rather low. The columella is lax, spongy, fairly well
developed.

1 2 3
mm. mm. mm.
Greater diamecter of calicc..... «vvvviivrvrnnn... 13 14 12
Lesser diameter of calice....,.......c..oouvuunnn. 10 11.5 10
TGN, P, v . Lo LB, e e 17.5 18.5 14+

The speeimens from Virginia are usually more slender than those
from Alabama. Tig. 12 represents one of thesc slender specimens.

The following is M. de Gregorio’s original deseription of Placosmilia
(Trochosmilia) connivens de Gregorio.

“TT. conoidea, simplex, elegans, caliee elliptico, paulo exeavato; septis
numierosis in 6 eyelos dispositis, laminaribus, tenuibis, valde angulosis
spinulosisque, apud columellam vix incrussatis; columella earente vel
eellulosa, ficta; eostulis cxterioribus eonfertis, minutis, granulosis.”
Translation: “Tr. eonoid, simple, elegant; ecaliee elliptical, slightly
excavated; scpta mwnerous, disposed in 6 eyeles, thin, delicate, with

very sharp minnte spines, thickening ncar the columella; eolumella ab-

! Doubtful. Tt is probable that Conrad has assigned a wrong locality to the
specimen.
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sent or eellular, false; external eostae erowded together, minute, granu-
a2

The deseription suits Eupsammia elaborala exeept for the number of
eyeles of septa, and the eolumella is never absent. E. elaborala has only
five eyeles of septa. M. de Gregorio’s fignres for the side view of his spe-
cies, and the outlines of the calice, answer for E. elaborata, and only five
eyeles of septa are represented. In the arrangement of the septa, how-
ever, his drawings do not represent what is found in Conrad’s speeies.
The septal diagrams given by M. de Gregorio for other species of eorals
that I know well are not aeeurate, so it is not improbable that these like-
wise are not eorreet representations of what is found in the speeimens.
I believe that M. de Gregorio has redeseribed E. elaborata.

Occurrence—AQuis FormaTioN. Potomac Creek, Aquia Creek,
Marlboro Point, Upper Marlboro, 1 mile southeast of Mason Springs.

Collections.—Philadelphia Academy of Natural Scienees, Maryland
Geological Survey, Johns Hopkins University.

Eursamymra coxrapi Vaughan.
Plate LXI, Ifigs. 15, 15a, 15D.

Turbinolia pileolus Conrad, 1843, Proc. Acad. Nat. Sci. Phila., vol. i, p. 327,

Turbinolia pileolus Conrad, 1846, Proc. Acad. Nat. Sci. Phila., vol. iii, p. 22, pl. i,
fig. 26.

Bupsanunia (¢) pileolus Vaughan, 1895, Johns Hopkins Univ. Circ., vol. xv, p. 6.

Eupsapunia (¢) pileolus Vaughan, 1896, Bull. 141, U. 8. Geol. Survey, p. 90.

Fupsainmia conredi Vaughan, 1900, Mon. U. 8. Geol. Survey, No. 39, p. 183,
pl. xxi, figs. 10-10d.

Not Turbinolia pileolus Eichwald, Zool. Spce., pt. i, 1829, p. 186, pl. iii, fig. 1.

Description.—Shape, like a very short eylinder set on a hemisphere.
The basal portion is very slightly eonical, ronnded. Very faint costae.
Wall thick, vesieulate. Septa thiek, in four eyeles; those of the fourth
cyele fuse to the sides of the third, near the wall. The first three cycles
reaeh the eolumella. Sides granulate; eolumella vesieulate. Greater
diameter, 183 mm.; lesser diameter, 11.3 mm.; height, 11 mm.

We know but little of this speecies; only one specimen seems to have
been found, and that one is very unsatisfaetory. 1 have referred it to
the genus Eupsammia from the strong resemnblanee of its septal arrange-
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ment to that of young forms of other species. There is a fainut sear on
the base, which may be due to attachment in its early stages. More
information eoneerning this interesting little form will be weleomed.
Occurrence—NaNJEMOY ForMATION. Pamunkey River, Kent Co.,
Virginia.
Collection.—Philadelphia Academy of Natural Seiences.

ECHINODERMATA.

CLass ECH]NO]DEA

Subclass ECH[NO]DEA

order SPATANGIDEA.
Family SPATANGIDAE.

A few fragments of the tests of spatangoid forms have been obtained
from the Eocenc of the Middle Atlantic Slope. It is not possible to
determine their generic relations. A single fragment is figured (Plate
LX1, Fig. 1).

Occurrence—NaNJEMOY Formarion. Evergreen, Va.

Collection.—Johns Hopkins University.

orders DIADEMATOIDA and CIDAROIDA.
Families DIADEMATIDAE and CIDARIDAE.

Numerous spines belonging either to diadematoid or cidaroid forms
bave been found in the Eocene deposits of Maryland but they are not
suffielently distinetive to admit of generie determination. A single
speeimen is figured (Plate LXI, Fig. 2).

Occurrence—AQuia Formatiox. Upper Marlboro, Potomae Creek.
Sheckels Farm near South River. Severn River.

Collections.—Johns Topkins University, Maryland Geological Survey.
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PROTOZOA.

CLass RHIZOPODA

order FORAMINIFERA.
Family TEXTULARIDAE.

Genus TEXTULARIA Defrance.
TEXTULARTIA GRAMEX 'Orbigny.
Plate LXIL Fig. 1.

Textularia gramen d'Orbigny, 1846, Foram. Fossiles Vienne, p. 248, pl. xv, figs.

Textulir:': yramen Brady, 1884, Chal. Rept., vol. ix, p. 865, pl. x1iii, tigs. 9, 10.

Textularia gramen Bagg, 1898, Cret. Foram. New Jersey, Bull. 88, U. 8. Geol. Sur-
vey, p. 29.

Description—Test arenaceous, rough, stoutly built, laterally eom-
pressed, margin subangular; normally eomposed of five to seven wide
chambers (in our Eocene specimens of nine or ten) in cach series, which
are but slightly convex; posterior end neatly rounded and in general
outline very similar to 1" hauerii, but differing from that species by its
more angular lateral edges, and distinguished from 7'. abbreviata, which
it also resembles, in being less short and thick.

The little specimens of this Textularia from the localities of the

Eocene below agree well in general characteristies with typieal forms

except in the greater number of chambers. They are composed of
finely agglutinated grains well-rounded and smoothed over and the
shells are quite compactly built for this speeies. The sutures are
slightly depressed giving thus some relief to the chambers, espeeially
to the final ones. This is a rare form in the Tocene of Maryland
though common in the Miocene of Virginia. In present oceans it
oceurs in nearly all latitudes but is commonest on shallow bottomns.

Occurrence—AQuia Formarion. Upper Marlboro, 1 mile northeast
of Piscataway.

Collections.—Maryland Geological Survey, Johns Hopkins University.
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TEXTULARIA SAGITTULA Defrance.
Plate LXII, Iig. 2.

Tertularia sagittula Defrance, 1824, Dict. Sci. Nat., vol. xxxii, p. 177; 1828, vol.
Lii, p. 344; Atlas Conch., pl. xiii, fig. 5.

Textularia sagittula Brady, 1884, Chal. Rept., vol. ix, p. 361, pl. xlii, figs. 17, 18.

Textularia sagittula Bagg, 1898, Bull. Amer. Pal., No. 10, p. 20.

Description.—Test clongated, strongly eompressed, with sharp-angled
peripheral margin; chambers numerous, about ten to twelve in cach
series 1n typical forms, closely set, separated by short, nearly straight
septal lines externally visible; aperture linear.

Specimens of this form oceur also in the Cretaceous (Rancoeas) of
New Jersey. It is rare in the Kocene of Maryland as are all species of
the Textularia type. Three speeimens have been reecognized from
Upper Marlboro. In present occans this is one of the most wide-spread
and commonest of all the Textularidae and Brady states that the same
is true among the fossil Foraminifera. This may be attributed to the
thick and solid walls, which, though not definitely arenaccous are so
compactly built of opaque material that they are more readily preserved
than more delicate types. It is a shallow water species of temperate
seas but is reported by Professor Brady to occur in the North Atlantie
at the depth of 2675 fathoms and at 1425 fathoms in the South Atlantic.

It ocecurs in the fossil condition in the Cretaceous formations of the
north of Ireland (Wright), in the Cretaceous of New Jersey, the Eocene
of the London Basin (Jones, Parker and Brady), the Lower Eocene of
the Thanet beds of Pegwell Bay (Burrows), the Miocene of Austria,
France, and elsewhere (d'Orbigny, Czjek, ete.), Miocene of Maryland
and Virginia (Bagg), the later Tertiaries in Italy (Defrance, Jones and
Parker, d'Orbigny), the Crag of England (Jones, Parker and Brady), and
the Post-Tertiary beds of Norway, Scotland, and Ireland (Sars, Rohert-
son, Wright).

Occurrence—AQuIa IForMatioN. Upper Marlboro.

Collections.—Johus Hopkins University, Maryland Geological Survey.

TEXTULARIA SUBANGULATA d’Orbigny.
Plate LXII, Fig. 3.

Textularia subangulata d’Orbigny, 1846, Foram. Fossiles Vienne p. 247, pl. xv,
figs. 1-3.
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Textnlaria subangulata Egger, 1857, Neues Jahrb. fiitr Min. ete., p. 293, pl. xii,
tigs. 15, 16,

Textularia subangulata Bagg, 1898, Bull. Amer. Pal. No, 10, p. 20.

Description.—The test of Terlularia subangulata closely resembles
T. gramen, but it is separated from that species by the more nearly
straight sutures, more angular edges, and in typical forms by its larger
number of ehambers. The one specimen of this form from the Brook's
Istate near Seat Pleasant, while it may possibly be considered as a
variety of the more widespread T'. gramen differs so markedly from the
common form that it has been placed with the present species.

d'Orbigny’s specimens ecame from the Miocene of Austria, Egger's
from the Miocene of Ortenburg.

Occurrence.—AQuis ForMaTioN. Brooks Estate near Seat Pleasant.

Collection.—Johns Hopkins University.

Genus SPIROPLECTA Ehrenberg.
SPIROPLECTA CLARKI Bagg.

Plate LXII, Fig. 4.

Spiroplecta clarki Bagg, 1895, Johns Hopkins Univ. Cire., vol. xv, p. 5.
Spiroplecta clarki Bagg, 1896, Bull. 141, U. S. Geol. Survey, p. 91.
Spiroplecta clarki Bagg, 1898, Bull. Amer. Pal., No. 10, p. 20, pl. i, fig. 1.

Description.—Test elongate, textulariforwm, finely arenaccous, firmly
cemented; eompressed strongly, lateral margins sharp and very slightly
lobed; surface of shell rough, of a dull gray color; chambers at first
planospiral then biserially arranged with nine and ten respeetively on
cach side; aperture a median arched openiug; length. 0.53 wn.; breadth,
0.20 mm.

Previous to the anthor’s disecovery of the above Ioraminifera the
genus Spiroplecie has never been reported frow the Tertiary formation
so far as known. It has, however, been deseribed fromn the Cretaceous
of Mississippi (Ihreuberg), aud of Minuesota (Woodward and Thomas),
and from the Gault and Chalk of Ingland (Parker and Joues). Brady
veports its oceasional presence in existing oecaus eonfined to three spe-
cies, S. annectens, S. biformis, and S. americana, the latter found living
only in one locality off Raine Island. Torres Strait at the depth of 155
fathoms.
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Joseph Wright ineludes the genus Spiroplecta in the list of Post-
Tertiary Foraminifera from the North of Trecland.

The two specimens whieh the writer found at Woodstock seem to be
new though they resemble S. biformis of Parker and Jones. They are
scparated from that species, however, by their sharp angular edges.

The distal end is more obtusely ronunded than in Textularian types
and the chambers arc less regularly developed.

Occurrence.—NANJEMOY FoRryaTION. Woodstock.

Collection.—Johns Hopkins University.

Family LAGENIDAE.

Subfamily NODOSARIDAE.
Genus NODOSARIA Defrance.

Noposaria AFFINIS (d’Orbigny).
Plate LXII, Fig. 5.

Dentalina affinis ’Orbigny, 1840, Mcem. Soc. Géol, France, vol, iv, p. 13, pl. i, fig. 4.

Nodosaria affinis Sherborn and Chapman, 1886, Jour. Roy. Microsc. Soc., 2nd series,
vol. vi, p. 748, pl. xiv, fig. 83.

Nodosaria affinis Bagg, 189G, Bull. 141, U. 8. Geol. Survey, p. 91.

Nodosaria affinis Bagg, 1898, Bull. Amer. Pal., No. 10, p. 24.

Description.—Test very large, nearly straight, more tapering than
Nodosaria bacillum, and without having the primordial chamber larger
than the succecding one; proximal end acuminate; chambers numerous,
uneonstricted below but beeoming distinctly so above; surface marked
by about ten distinct elevated eostae as in V. bacillum; aperture eentral,
clevated on the ultimate ehamber. Length 9 mimn. or more.

Occurrence.—NANJEMOY ForMaTION. Woodstoek.

Collection.—Johns Hopkins University.

NODOSARIA BACILLUM Defrance.
Plate LXTII, TFig. 6.

Nodosaria bacillum Decfrance, 1825, Dict. Sei. Nat., vol. xxxv, p. 127; vol. xxxvi,
p. 487, Atlas Conch., pl. xiii, fig. 4.

Nodosaria bacillum Bagg, 18496, Bull. 141, U. S. Geol. Survey, p. 91.

Nodosaria bacillwm Bagg, 1898, Bull. Amer. Pal., No. 10, p. 24.

Description.—Test very large, straight or ncarly so, surface marked
by about ten very distinct snow-white costae, though this number docs
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not remain constant, some specimens having only cight costae below
and as many as twelve above; primordial chamber bulbous, acuminate,
though the spine is frequently broken; segments regular, less distinct
below, marked by straight, transverse geptae; length unknown but frag-
ments of nine chambers measure 5 mm.

This Nodosaria has been described from a number of Tertiary de-
posits of Europe and England but is seldom found in modern oceans,
though Sehlumberger mentions it from the Gulf of Gaseony.

It is, like all Nodosaria, not at all eommon in the Focenc deposits of
the Middle Atlantic Slope.

Occurrence.—NANJEMOY ForMATION. Woodstock. Aquisa Forya-
T10N. 3 miles west of Leeland, 2 miles below Potomac Creek, 1 mile
southeast of Mason Springs, Upper Marlboro.

Collections.—Johns Hopkins University, Maryland Geologieal Survey.

Nopossaria coMMUNIS (d'Orbigny).
Plate LXII, Tig. 7.

Dentalina communis @'Orbigny, 1826, Ann. Sei. Nat., vol. vii, p. 254.

Dentaling communis Jones and Parker, 1860, Quart. Jour. Geol. Soc. London, vol.
xvi, pl. xix, tigs. 25, 26.

Nodosaria communis Brady, 1884, Chal. Rept., vol. ix, p. 504, pl. Ixii, figs. 19-22.

Nodosaria communis Bagg, 1896, Bull. 141, U. 8. Geol. Survey, p. 91.

Nodosaria communis Bagg, 1898, Bull. Amer. Pal., No. 10, p. 25.

Description—Test clongate, smooth, with depressed, oblique septa;
primordial chamber larger than the one suneeeeding and in some of our
specimens aeuminate; ultimate ehamber, elongate, tube-like; transverse
section ecircular, aperture round, smooth, length 0.6 mm. The earlicr
deseription of this species was based on a single young form but since
this time a number of other specimens have been found from Upper
Marlboro. The typical forms of this speeics have the sutures depressed
and the chambers all oblique, in some of the forms remarkably so.

This is one of the most common Nodosaria in both fossil and recent
state and has a world-wide distribution to-day. It includes a large
number of variously deseribed species with oblique sutures such as D.
inornata, and D. badenensis, d’Orbigny (Vienna Basin Monograph). D.
legumen Reuss, D. subarcuata Williamson and many others.
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Occurrence—AQuia ForMaTioN. Brooks Estate near Seat Pleasant
Upper Marlboro.

Collections.—Johns Hopkins University, Maryland (teologieal Survey.

NODOSARIA CONSOBRINA VAR. EMACIATA (Reuss).

Plate LXII, Fig. 8.

Dentalina consobrina var. emaciata Reuss, 1865, Denkschr, d. k. Akad. Wiss. Wien,
vol. xxv, p. 132, pl. ii, figs. 12, 13.

Nodosaria consobrina var. emaciata Brady, 1884, Chal. Rept., vol. ix, p. 502, pl. Ixii,
figs. 25, 26.

Nodosaria consebrina var. emaciata Bagg, 1598, Bﬂll. Amer. Pal., No. 10, . 25.

Description.—Test smooth, elongate, tapering graeefully, segments
numerous, short, elongate oval; similar in outline to N. consobring but
more elongated and slender; septae somewhat depressed, transverse.
The proximal ehamber is rounded and ends in a nipple-shaped aperture.

Both N. consobrina and the variety emaciata are found living in the
North Atlantie at depths ranging from 290 to 725 fathoms, and in the
South Atlantie at 350 fathoms; off the Cape of Good Hope, 150 fath-
oms; and in the South Paeifie, 129-1375 fathoms.!

This speeies has a wide distribution in the fossil world. It is found in
several formations of the New Jersey Cretaceous, aecording to Wright
it oeeurs in the Chalk of Ireland, Jones and Parker report it in the
London Clay, Reuss, Bornemann, ete., reeord it in the Septaria Clays of
Germany, the Miocene of Austria (d'Orbigny), the later Tertiaries of
Ttaly (Costa), the Post-Tertiary of Norway (Crosskey and Robertson),
the Island of Isehia (Broeek), and in Scotland (Robertson).

Occurrence—Aquia ForMaTioN. Upper Marlboro.

Collection.—Johns Hopkins University.

NoDosARIA SANDBERGERT (Reuss).

Plate LXII, Fig. 9.

Dentalina sandbergeri Reuss, 1856, Sitzungsb. k. Akad. Wiss. Wien, vol. xviii, p.
224, pl. i, fig. 5.

Description.—Test stoutly built, composed of from four to eight cham-
bers whieh are constrieted at the sutures; primordial ehamber larger

1 Brady, Chal. Rept., p. 502,
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than the one suceeeding, ultimate chamber largest; echambers more eon-
stricted towards the oral end and none of them quite so strongly dis-
tinet as in Reuss’ figure. Surface of shell strongly eostate but differing
from Reuss’ specimens in that most of our forms have no eostae upon
the final segment, though this feature is not eonstant enough to make
a new variety. The aperture is situated upon one side as in Marginu-
lina types.

Reuss’ speeimens were from the Tertiary deposits of Germany.

Occurrence.—AqQuis Formariox. TUpper Marlboro.

Collection.—Maryland Geological Survey.

Noposaris oBLIQUA (Linné).
Plate LXTI, Fig. 10.
Nautilus obliguus Linné, 1767, Syst. Nat., 12th Edit., p. 1163, No. 281; 1788, Syst.

Nat., 18th Edit. (Gmelin’s), p. 3372, No. 14.
Nodosaria obligua Brady, 1884, Chal. Rept., vol. ix, p. 1513, pl. Ixiy, figs. 20-22.

Description—Test variable in size, sometimes very large, elongate.

tapering, arcuate; septal lines depressed, surface costate, costac varying
in size aud number in different specimens; chambers numerous, ventri-
cose, distinet; aperture central, radiate.

According to Professor Brady this species is found in every sea and
at all depths from the laminarian zone down to 1500 or 2000 fathoms.

It oceurs frequently in the fossil state: Cretaceous of Sweden (Nillson),
Cretaceous of Meeklenburg, and elsewhere (Reuss), Cretaceous of New
Jersey (Bagg), Lower Eocene, Thanet Beds, Pegwell Bay (Burrows),
Tertiary of Germany (Reuss, ete.), Tertiary of TItaly (Costa). Many
other references eould easily be given though these are sufficient to show
its wide distribution.

These forms are so large and long that one ean find no perfeet speci-
mens as they are casily broken in eolleeting and washing the marl. The
('retaccous forms from New Jersey, however, are frequently perfeet and
well preserved.

Occurrence—AQuia ForyarioN. Upper Marlboro (fragments only).

Collection.—Maryland Geologieal Survey.
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Genus VAGINULINA Lamarck.

VaciNvniNg LEGUMEN (Linné).
TPlate LXTTT, Fig. 1.
Nautilus legumen Linné, 1758, Syst. Nat., 10th Edit., p. 711, No. 248; 12th Edit.,
1767, p. 1164, No. 288,

Vaginuling legumen Brady, 1884, Chal. Rept., vol. ix, p. 530, plL Ixvi, figs. 13-15.

Vaginulina legumen Bagg, 1898, Bull. Amer. Pal., No. 10, p. 26.

Vaginulina legumen Bagg, 1898, Cret. Foram. New Jersey, Bull. 88, U. 8. Geol. Sur-

vey, p. 52, pl. iv, fig. 4.

Description.—Test nearly straight, pod-like, eompressed, smooth, eon-
sisting of only six chambers; septa limbate, parallel, oblique, less dis-
tinet towards the distal end; ultimate ehamber slightly prolonged at the
anterior end; aperture radiate; length, 0.80 mm.

The genus Vaginulina is elosely related to the ensiform varieties of
Cristellariae and to the less flattened form Marginulina, and from the
eurved forms of Nodosaria from which it is separated by its broader
outline and marginal aperture.

Brady states that it is widely distributed over present oceans and that
the genus reaches its greatest abundanee in the North Atlantie. The
species V. legumen is found at various depths down to 2000 fatliomns
but it is eommonest in shallow waters.

Tate and Blake reeord this form from the Yorkshire Lias, Jones and
Parker include it in the forms from the Upper Trias (?) of Chellaston,
near Derby; Chapman reeords its oeceurrenee from the Gault of Folke-
stone; Burrows, Sherborn and Bailey reeord it from the Red Chalk of
Yorkshire, ete., and many other loealities are elsewhere given.

Occurrence.— AQuia FormMaTION. Brooks Estate near Seat Pleasant.

Collection—Johns Hopkins University.

Genus MARGINULINA d'Orbigny.
MagreiNurLiNa cosTATA (Batseh).
Plate LXIII, Figs. 2, 3.

Nawtilus (Orthoceras) costatus Batseh, 1791, Conehyl, des Seesandes, p. 3, pl. i, tigs
la—g.
Marginulina costata Brady, 1884, Chal. Rept., vol. ix, p. 528, pl. lxv, tigs. 10-13.

Description.—Test rather stoutly built, irregularly costate and ecostae
eurving about the distal end; compressed but not strongly so; eonsist-




MARYLAND GEOLOGICAL SURVEY 241

ing of six chambers, largest and most distinet at oral end, bluntly aeu-
minate, aperture on incurved side of final chamber.

Brady says of this form, “Individual specimens vary a good deal in
contour, and also as to the number and degrece of development of the
superficial ribs; but the stout proportions of the shell, its subeylindrical
form, and comparatively slight curvature, the inflated character of the
later chambers, and the marginal aperture, are generally sufficient to
distinguish it from costate varicties of Vaginulina and Cristellaria.
The test is usually more or less compressed just at the commencement,
and occasionally presents a sharp or even subcarinate edge at the aboral
end, but more frequently the margin is rounded from the beginning.”

It is found in many parts of the North Atlantic at depths ranging
from 370 to 1240 fathoms, from the South Atlantic at still greater

depthg, from the Mediterranean, and from the Adriatic. Save a few
specimens found at 150 fathoms off the coast of New Zealand, it has not
beeu observed in any portion of the Pacific occan, in the Southern
occan or the Red Sea.
Occurrence—AQuia ForaaTioN. Upper Marlboro.
Colilection.—Maryland Geological Survey.

Genus CRISTELLARIA Lamarck.
COrisTELLARIA GIBBA d’Orbigny.

Plate LXIII, Fig. 4.

Cristellaria gibba ’Orbigny, 1839, Foram. Cuba, p. 63, pl. vif, tigs. 20, 21.

Cristellaria excisa Bornemann, 1853, Zeitschr. d. deutsch. geol. Gesell.,, vol. vii,
p. 328, pl. xiii, figs. 19, 20.

Cristellaria pulchella Reuss, 1862, Sitzungsb. d. k. Akad. Wiss. Wien, vol. xlIvi,
p. 71, pl. viii, tig. 1.

Robulina concinna Reuss, 1863, Sitzungsb. d. k. Akad. Wiss. Wien, vol. xlIviii, p. 52,
pl. v, fig. 58.

Cristellaria gibbe Bagg, 1898, Cret. Foram. New Jersey, Bull. 88, U. 8. Geol. Survey,
p. 56,

Description.—Test oblong, biconvex, smooth, subecarinate, narrow;
chambers few (seven or eight), slightly areuate, separated by distinct
septa; aperture marginate. Length (Cretaceous), 1.3 mm.; breadth, 0.87
mm. The septal face is rather sharply cut off from the whole surface

aud this featurc separates it from Cristellaria acutauricularis which it
16 !
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closely resembles. Our Eoeene forms have more chambers than the
(‘retaceous gpecimens of New Jersey which show nine. The mouth
opening is also more prolonged and the sutures somewhat depressed be-
tween the ehambers.

This species is found in many plaees in the Cretaceous of New Jersey,
Rancoeas (Bagg), Septaria Clays near Berlin (Bornemann), North Ger-
man Hils and Gault (Reuss), and elsewhere.

We must regard the speeies as an intermediate variety between the
clongate compressed Cristellaria crepidula, and the symmetrical lenticu-
lar Cristellaria rotulata. The form oecurs in the North Atlantie and in
the South Pacifie at depths of less than 500 fathoms (Brady).

Occurrence—AQUIA IFormaTION. 1 mile northeast of Piseataway,
Upper Marlboro.

Collection.—Maryland Geological Survey.

CRISTELLARIA ROTULATA (Lamarek).
Plate LXIII, Iig. 5.

Lenticulites rotulata Lamarck, 1804, Annales du Musewmn, vol. v, p. 188, No. 8.—
Tableau Encycl. et Meth., pl. cceelxvi, fig. 5.

Cristellaria rotulata d’Orbigny, 1840, Mém. Soc. géol. France, vol. iv, p. 26, pl. ii,
figs. 15-18.

Cristellaria rotnlata Parker and Jones, 1865, Phil. Trans., vol. clv, p. 845, pl. xiii,
fig. 19.

Description.—Test involute, biconvex, smooth; peripheral margin
sharp, non-earinate; ehambers numerous, eight or nine in final eonvolu-
tion; septa gracefully curved, visible externally as fine lines; aperture
clliptieal radiate. Diameter, 1-2 mm.

While the above speeies is abundant in the Cretaeeous of New Jersey
and in the Raneoeas reaching a large size for this type, it and all other
Cristellariae are exeeedingly searce in the overlying Locene. The type
seeured from Mason Springs is very large and thick-shelled. Sinece
such a form would be readily preserved it is diffieult to aceount for tle
lack of the species elsewhere while so many imuch more delieate Foram-
inifera abound.

1t is dounbtful if any Foraminifera is more widely distributed or more
abundant either living or in fossil state than Cristellaria rotulata.
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Brady records its presence in Arctic waters and as far south as Terra
del Fuego and at the same time it occurs at all possible depths down to
200 fathoms. So iu the fossil world it is equally widely distributed.
Jones and Parker reeord it in the Upper Trias of Derbyshire; Brady and
Blake have identified it in every division of the Lias of England. Tt is
frequently reported in the Cretaceouns of Ingland (Sherboru, Chapman,
Wright, Sowerby, ete.). Tt is abundant in every division of the Tertiary
and has heen frequently recorded.

Occeurrence.—AQuin Foryation. Upper Marlboro, 1 mile southeast

of Mason Springs,

Collection.—Maryland Geological Survey.

CRISTELLARIA RADIATA (Bornemann).
Plate LXIIL, Fig. 6.

Robuline radiate Bornemann, 1855, Zeitschr. d. deutsch. geol. vesell.,, vol. vii,
p. 384, pl. xv, fig. 1.

Cristellaria radiate Bagg, 1896, Bull. 141, U. 8. Geol. Survey, p. 91.

Cristellaria radiate Bagg, 1398, Buli. Amer. Pal., No. 10, p. 29, pl. i, tig. 3.

Description.—Test nearly circular, moderately compressed, with cir-
cular raised umbilicus; final convolution showing ten strongly curved,
even chambers, marked externally by raised white septal lines which
become less distinet toward the peripheral margin; keel quite definite
and of the same snow-white character and color as the raised septa, while
the chambers are darker in color and are strongly contrasted from the
rest of the shell. The surface is smooth and glistening; the aperture
radiate: diameter, 1.26 mm.

Bornemanw’s specimens of Crislellaria radiala were from the Oligo-
cene (Septarienthon) of Gernany. This form resembles Crislellaria
rotulata but has the umbilicus raised, and the septa are also raised as
they are not in Cristellaria rotulata. The keel is definite but not pro-
duced into a flange as in Cristellaria cultrata which form it closely re-
sembles.

Occurrence.—NaxJEMOY ForymatioN. Woodstock.

Collection.—Jolns Hopkins University.
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Genus POLYMORPHINA d’Orbigny.
PoLyMORPHINA AUSTRIACA (d'Orhigny).
Plate LXIII, Fig. 7.

Guttuling austriaca d’Orbigny, 1846, Foram. Fossiles Vienne, p. 223, pl. xli, figs.
23-25.

Polymorphina austriaca Schwager, 1877, Boll. R. Com. geol. Ttal., vol. viii, p. 25,
pl. xxxi.

DPolymorphina austriaca Bagg, 1896, Bull. 141, U. 8. Geol. Survey, p. 91.

DPolymorphina austriaca Bagg, 1808, Bull. Amer. Pal., No. 10, p. 28.

Description.—Test oviform, smooth, moderately ecompressed, acuni-
inate anteriorly; eonsisting of four chambers which are oblong, oblique,
and somewhat convex; separated by fairly deep sutures; aperture mam-
millate.

&’Orhigny considers that Guituling nitida is closely related to this
gpeecies but states that it differs from it in its more elevated ehambers.
Our specimens are slightly more acmninate posteriorly than in d’Or-
bigny’s figure. Professor Brady lists this form among the synonyms of
Polymorphina problema but ’Orbigny has shown that it differs from the
latter by its more eonvex chambers and more gibbous form as a whole.
Since the speeific variations among the Polymorphinae are necessarily
limited there is a possible danger of including too many variations under
one speeies and it is preferable, therefore, to keep the speeies distinet
as d’Orbigny has done.

d’Orbigny’s speeimens were from the Miocene of Nussdorf, Baden.
It is not a ecommnion fossil form but Terquem has identified it amnong
the FKocene Foraminifera of the Paris Basin.

Occurrence—NANJEMOY ForMarioN., Woodstoek.

Collection.—Johns Hopkins University.

Poryaorpriina coMMuNis (d'Orbigny).
Plate LXIII, Figs. 8, 9.

Guttrling commanis A’Orbigny, 1826, Ann. Sci. Nat., vol. vii, p. 266, No. 15, pL xii,
figs. 1-4. Modele, No. 62.

Polymorphina commmunis Brady, 1884, Chal. Rept., vol. ix, p. 568, pl. Ixxii, fig. 19.

DPolymorphina communis Bagg, 1806, Bull. 141, U. 8. Geol. Survey, p. 92.

DPolymorphina communis Bagg, 1898, Bull. Amer. Pal., No. 10, p. 29.

Description.—Test irregular, ovoidal, or egg-shaped; consisting of four

or five distinet chambers; anterior end extremely acute, posterior obtuse;
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chambers inflated, elliptieal, embracing; surfaee smooth with definite
septal depressions; aperture mammillate; diameter, 0.35 mm.

This speeies oeeurs abundantly in the New Jersey Cretaceous but the
forms are much larger than in the Eoeene of Maryland. The species
also oeceurs in the Pamunkey formation of Virginia on the Pamunkey
River.

This form is recorded from the Lower Lias (Blake); Septaria Clays of
Germany (Reuss); Gault of Folkestone (Chapman); Lower Eocene of
Pegwell Bay (Burrows); Red Chalk of Yorkshire, ete. (Burrows, Sher-
born and Bailey); and many other referenees.

Polymorphina communis is elosely related to Polymorphina problema,
and Professor Brady thinks that they should be united under one name
of P. problema and the name communis be allowed to drop. In the
original models deseribed by d@’Orbigny (Nos. 61 and 62), the forms
portrayed represent clearly distinet speeies, the first P. problema shows
about seven definite segments which are mueh inflated and with deep
sutures while P. communis presents about four or five segments with
less exeavated sutures.

In d’Orbigny’s great monograph on the Vienna Basin, both forms are
ineluded and the rather unimportant distinetions here seem to be that
P. communis is of smaller size, the superior end acuminate and the su-
tures are complanate while P. problema shows an obtuse anterior, exea-
vated sutures, larger size and more inflated ehambers.

Reuss considered in his notes on Herr von Sehlicht’s Septaria-clay
Foraminifera that P. communis is a variety of P. problema and his con-
clusion may be aecepted ultimately, though for the present, it seems
better to keep them distinet.

Both forms have a wide distribution throughout all oceans but are

aprarently limited to a depth of less than 155 fathoms and so are shal-
low water forms. Tt is also interesting to note that in the fossil world
they frequently oceur side by side and are variously deseribed from the
same loealities.

The genus Polymorphina is represented by a good many forms of
Foraminifera as ecompared with other types but they never become
abundant as do some of the involute genera.
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Occurrence—NaxJEMOY TFormaTioN. Woodstock. Aqura Tonia-
T10N. Upper Marlboro.

Collections.—Johns Hopkins University, Maryland Geological Survey.

PoryyorpaINa coMPressa d'Orbigny.
Plate LXI1I, Fig. 10.

Polymorphina compressa d’Orbigny, 1546, Foram. Fossiles Vienne, p. 258, pl. xii,
figs. 32-34.

Lolymorplina compressa Brady, Parker and Jones, 1870, Trans. Liun. Soc. London,
vol. xxvii, p. 227, pl. xl, fig. 12, a—f.

Lolymorphina compressa Bagg, 1896, Bull. 141, U. 8. Geol. Survey, p. 92.

Lolymorphina compressa Bagg, 1898, Bull. Amer. Pal., No. 10, p. 29, pl. iii. fig. 1.

Description—The shell or test of Polymorphina compressa is oblong,
flatly compressed, inequilateral, with numerouns fusiforin chambers ar-
ranged in a double series. These are somewhat inflated and the sutures
depressed. The surface of the shell is sometimes beautifully striated
longitudinally, at others smooth or faintly striated. The aperture is
variable, sometimes labyrinthic or porous but usually simple, eircular
and coronate. Its length is very variable, in our speeinlens from 0.82
to 1.3 mm., with a breadth of 0.43 mm.

This speeies is very common in the Miocene of Maryland at Plun
Point, Jones Wharf, cte., and also in the Miocene of Virginia. Tt is,
however, not abundant in the Eocene. It has been identified from a
well-boring in Norfolk, Va., at a depth of 685 feet. Professor Brady
compares this form with its relatives as follows:

“In general terms Polymorphina compressa may be said to include the
less regularly Textulariform varieties of the genus, its nearest allies
being Polymorphina complanata d’Orbigny; Polymorphina frondiformis
S. V. Wood; and Polymorphina cylindroides Roemer. Of these the first
is distinguished by an exceediugly regular and ecquilateral Textularia-
like disposition of the segments, and Polymorphina frondiformis by its
even larger dimensions and its surface-ornament of interrupted costac
or tubereles; whilst Polymorphina cylindroides has a long tapering test,
less compressed. than that of the present speeies and composed of a

small number of nearly ereet segments.




MARYLAND GEOLOGICAL SURVEY 2E g

“ Polymorphina compressa is a cosmopolitan form, especially common
in temperate latitudes. . . . It is abundant in the temperate portion of
the North Atlantie, preferring shallow-water margins, but extending
sometimes to a depth of 400 to 600 fathoms. In the tropieal South At-
lantic aud in the North and South Pacific it is less frequent.

“Tt has been recognized as a fossil in the lower and middle Lias of the
west and north of England (Brady, Blake); in the lower Oolite, the
Upper Oxford Clay, and the Kimmeridge Clay of England (Parker and
Jones), and in the Cretaceous system of England, France, Germany, and
North Ameriea, and generally in the Tertiary and Post-Tertiary forma-
tions of Europe.”

Occurrence.—NANJEMOY ForMaTioN. Woodstoek. Well at Chesapeake
Beach at 90-92 feet.

Collections.—Johns ITopkins University, Maryland Geological Survey.

POLYMORPHINA ELEGANTISSIMA Parker and Jones.
Plate LXIII, Fig. 11.

DPolymorphina elegantissima Parker and Jones, 1865, Phil. Trans., vol. elv, p. 438,
table 10.

Polymorphina elegantissima Brady, Parker and Jones, 1870, Trans. Linu. Soc. Lon-
don, vol. xxvii, p. 231, pL. xl, fig. 15, a~c.

Polymorphina elegantissima Bagg, 1896, Bull. 141, U. 8. Geol. Survey, p. 92.

Polymorphina elegantissima Bagg, 1898, Bull. Amer. Pal., No. 10, p. 30.

Deseription.—Test ovoidal, anterior end acute, posterior obtusely
rounded; chambers four or five, clongate, arranged in an inequilateral
biserial manner and overlapping in such a way that while one side re-
maius nearly flat the opposite is more or less irregularly vaulted and
shows all the chambers in parallel arrangement; final segment broad
below, embracing, and bearing the mamimillate aperture upon the an-
terior end. Shell surface smooth, finely perforate; length, 0.60 mm.;
breadth, 0.40 mm.

Professor Brady places under this speeies the form P. problema var.
deltoidea Reuss, and . anceps Reuss.

Occurrence—NAXJEMOY FomrmaTION. Woodstock.

Collection.—Jolns Hopkins University.
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PoryMorPHINA GIBBA (d’Orbigny).
Plate LI, Tig. 12.

Globulina gibba A’Orbigny, 1846, Foram. Fossiles Vienne, p. 227, pl. xiii, figs. 13, 14.
Polymorphina gibba Brady, 1884, Chal. Rept., vol. ix, p. 561, pl. Ixxi, fig. 12.
Polymorphina gibba Bagy, 1896, Bull, 141, U. 8. Geol. Survey, p. 92.

Polymorphina gibba Bagg, 1898, Bull. Amer. Pal., No, 10, p. 30.

Description.—Test subglobular, apex slightly produced; base obtusely
rounded; eonsisting of from two to four ehambers compactly joined and
overlapping. The surface is smooth and unmarked by septal constric-
tions. Septa visible as delicate, oblique lines; transverse seetion nearly
eircular; aperture mammillate; length of our specimens, 0.835 mm.;
breadth, 0.30 mm.

This is not a common speeies in the Foeene but the specimens arc
very similar to those from the Navesink formation (Lower Marl Bed) of
the New Jersey Cretaceous.

This form is very similar to Polymorphina lactea from which it is
with diffieulty separated. Tts distribution is probably the same, both
reecent and fossil.

Occurrence.—NANJEMoY ForMATION. Woodstock. Aquia Forda-
rioN.  Upper Marlboro, Brooks Estatc near Seat Pleasant.

Collections.—Johns Hopkins University, Maryland Geologieal Survey.

PoryMorriiNa LacTEA (Walker and Jacob).
Plate LXIII, Fig. 13.

Serpula lactea Walker and Jacob, 1798, Adam’s Essays (Kanmacher's Edit.) p. 634,
pl. xxiv, fig. 4.

Polymorphina lactea Willinmson, 1858, Recent Foram. Gt. Brit., p- 71, pl. vi, fig. 147,

Lolymorphing luctea Brady, Parker and Jones, 1870, Trans. Linn. Soe. London, vol.
xxvii, p. 218, pl. xxxix, fig. 1, a-c.

Description.—Test ovate or subpyriform, only slightly depressed, eon-
sisting of three or four ehambers with flush sutures and searcely distinet
septal lines; aperture terminal, radiate; diameter, 0.39 mm. (Miocene).

It is, as pointed out above, very diffieult to separate this form from
P. gibba. It is somewhat more graceful and slender and less obtuse and
the writer belicves that there is less good ground for separating these

two forms than for distinguishing Polymorphina communis and Poly-
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morphina problema. "The description of this form preeedes P. gibba by
nearly 50 years and if any change is made this must be given the prefer-
enec and . gibba be made a varicty of Polymorphina lacfea. Inasmuch
as there is just as great danger of placing together many forms with
varictal distinetions as there is in making too many speceies it is not at-
tempted at the present time to change previous determinations and
gpecific names.  While found in almost every sea it is more abundant in
the shallow waters of temperate latitudes. It was not dredged by the
Challenger in the North Atlantie at a greater depth than 400 fathoms
but in the South Atlantic was found at 1990 fathoms, North Pacific at
2300 fathoms, South Pacific, 2350; but in all these eases the speeimens
are rare and of exeeedingly small size, showing that they belong to shal-
low water temperate zoneal forms. Its geological range is likewise wide
and has been repeatedly recorded from the Jura, Cretaceous, and the
various Tertiary deposits. It lias been found in the Miocene of Plum
Point, where it is rarc.

Occurrence.—AqQuia ForyatioN. Upper Marlboro.

Collection.—Maryland Geological Survey.

PoryyorRPHINA PRAELONGA Terquem.
Plate LXIII, Fig. 14.

DPolymorphina praelonga Terquem, 1878, Mém. Soc. géol. France, series 3, fvol. i,
. 39, pls. iil, viii, figs. 20, 21.

Polymorphina praclonga Bagg, 1896, Bull. 141, U. 8. Geol. Survey, p. 92,

DPolymorphina praeclonga Bagg, 1898, Bull. Amer. Pal., No, 10, p. 81.

Descriplion.—Test elongate oval, attenuated anteriorly; smooth and

glistening; nearly circular in transverse section; three or four slightly

raised, clongate chambers marked by somewhat depressed septa. Length,
0.79 mm.

This species, with its many varietics of form, is beautifully illus-
trated in Terquem’s Monograph on the Eocene Foraminifera about
Paris.

It is said to be more abundant in the Eocene but quite rare in de-
posits of (later) P’liocenc age.

Occurrence—NANJEMOY FormMaTiON. Woodstock,

Collection.—Johns Hopkins University.
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Family GLOBIGERINIDAE.
Genus GLOBIGERINA d’Orbigny.

GLOBIGERINA BULLOIDES d'Orbigny.
Plate LXIII, Figs. 15, 16, 16a.

Globigerina bulloides d’'Orbigny, 1826, Ann. Sei. Nat., vol. vii, p. 277, No. 1;
Modeles, No. 17 (young), and No. 76.

Globigerina bulloides d’'Orbigny, 1846, Foram. Fossiles Vienne, p. 163, pl. ix, figs.
4-6.

Globigerina bulloides Brady, 1884, Chal. Rept., vol. ix, p. 593, pl. lxxvii, and
pl. Ixxix, figs. 3-7.

Globigerina bulloides Bagg, 1896, Bull. 141, U. 8. Geol. Survey, p. 92.

Globigerina bulloides Bagg, 1898, Bull. Amer. Pal., No. 10, p. 33.

Description.— Test spiral, subtrochoid; superior surface convex, in-
ferior more or less convex but with deeply-sunken umbilicus; periphery
rounded, lobulated; adult speeimens eomposed of about seven globose
segments, of which four form the outer convolution, the aperture of the
individual chambers opening independently into the umbilical vestibule;
diameter sometimes one-fortieth of an inch (0.63 mm.), but oftener
much less.” (Brady, loe. eit.)

While this speeies is not uncommon in the New Jersey Cretaceous it
is rare in the Koeene. In New Jersey in the Manasquan (Upper Marl
Beds) formation it is however much larger than in the Rauecoeas, and is
0.4 mm. in diameter in some specimens.

In the Mioeene of Maryland and Virginia it is also rather common
bnt it is most abundant in the Miocene shell marls of Plum Point.

In present oceans this species of Globigerina is the eommonest of all
the Globigerinidae. In temperate zones it exists in enormous ahundance
and it does not seem to be limited in depth but oceurs in dredgings all
the way from shallow bottoms to the greatest depths. Tt is one of the
few foraminifera which are truly pelagie in habit, that is, exist at the
surface or in mid-water, for strange as it may scem, the majority of
genera pass their existence at or mear the bottom. Notwithstanding
this fact that the great majority of foraminifera pass their existence
near the bottom, the surface and middle water forms, far surpass the
former in point of numbers and are present in eountless millions in all

great oceans. It is interesting to note what genera and species belong
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to these surface forms and Professor Brady has prepared a list to show
this feature. In this list we find seven species of Globigerinae, Orbulina
unaversa, Hastigerina pelagiea, Pullenic obliquiloculata, Sphaeroidina de-
hiscens, Candeina nitida, six species of Pulvinulina, Cymbalopora bul-
loides and Chilostomella oroidea Reuss.

Occurrence—NAxJEMOY FormarmioN, Woodstock, Well at Chesa-
peake Beach at 90-92 feet.

Collections.—Johns Topkins University, Maryland Geological Survey.

Family ROTALIDAE.
Genus DISCORBINA Parker and Jones.

DiscorsiNa BerTHELOTI (d’Orbigny).
Plate LXTIV, Iig. 1.

Rosalina bertheloti A’Orbigny, 1839, Foram. Canaries, p. 1385, pl. i, figs. 28-30.
Discorbina bertheloti Bagy, 1896, Bull. 141, U. S. Geol. Survey, p. 92.
Discorbina bertheloti Bagg, 1898, Bull. Amer. Pal., No. 10, p. 34.

Description—Test very compressed, carinate, finely punctate; spiral
side approximately flat, reverse side low-convex; chambers depressed, nu-
merous, convex, margins slightly limbate; ultimate chamber larger than
the one preceding. The shell is quite sinilar to Truncatwling lobatula,
but it is more depressed, and the walls are more finely perforate; diame-
ter, 0.42 mm.

This is a shallow-water foraminifera ocenrring usnally at depths of
less than 500 fathoms.

Occurrence—NaxJEMOY FormarioN. Woodstock.

Collection.—Johns Iopkins University.

DiscorBiNA TURBo (d’Orbigny).
Plate LX1V, Fig. 2.

Rotalia ( Trochulina) turbo d’Orbigny, 1826, Ann. Sci. Nat., vol. vii, p. 274, No. 293
Modele, No. 3.

Discorbina turbo Parker, Jones and Brady, 1865, Ann. and Mag. Nat. Nist., sertes 3,
vol, xvi, p. 30, pl. ii, tig. 68.

Discorbina turbo Brady, 1884, Chal. Rept., vol. ix, p. 642, pl. Ixxxvii, tigs. 8, a, , ¢.

Description.—Test solidly built in a compact involute subeonical form;

walls rather coarsely perforated; six ehambers visible on inferior surface
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with straight depressed septa between them and with the margin slightly
lobulated at their extremities. The inferior surface is flat or nearly
so; superior side eonvex and several (three?) eonvolutions indistinctly
visible.

Septal lines rather sharply and graeefully eurved and less definite as
the primordial ehamber is reached, which makes it diffieult to tell how
many ehambers are present. Peripheral view a definite eone and aper-
ture lying underneath the margin. Shell is of small size but is very
abundant in the Lower Eoeenc.

This speecies is found in the Chalk of Maastrieht (Parker and Jones),
the Eoeene of Paris (Terquem), ete.

It is a shallow-water foraminifera as is proved by the Challenger
expedition whieh obtained the form at 420 fathoms (Aseension Island
small forms), 350 fathoms off the eoast of South Ameriea, at from
two to ten fathoms at Port Jackson, Australia, and in the Bermuda
eoral sands.

Occurrence.—AQuis FormaTioN. Upper Marlboro.

Collection.—Maryland Geological Survey.

Genus TRUNCATULINA d’Orbigny.

TRUNCATULINA LoBATULA (Walker and Jaeob).

Plate LXIV, Fig. 3.
Nawutilus lobatulus Walker and Jacob, 1798, Adam’s Essays (Kanmacher's Edit.),
p. 642, pl. xiv, fig. 36.
Truncatulina lobatula Brady, 1884, Chal. Rept., vol. ix, p. 660, pl. xcii, fig. 10;
pl. exv, tigs. 4, 5.
Truncatulina lobatnla Bagg, 1896, Bull. 141, U. 8. Geol. Survey, p. 92.
Truncatuling lobatula Bagg, 1898 Bull. Amer. Pal., No. 10, p. 85.

Description.—Test plano-eonvex, moderately vaulted; last volution
consisting of seven, eight, or nine chambers with slightly depressed
septa; septa more curved upon the superior (flat) surface; aperture a
small, neatly-shaped arch at the margin of the ultimate segment. Diam-
eter, 0.6 mm.

Truncatulina lobatule shows great variation. Professor Brady eon-
siders that the more eonvex varieties merge into Truncatulina refulgens,
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while flattened forms resemble Truncatulina wuellerstorfi. The regular
built convex varieties constitute Truncatulina boweana &’Orbigny and
the less regular form the Truncetulina variabilis of the same author.
T. variabilis is very well represented in the Mioeene deposits at Plum
Point, and elsewhere in the Atlantic Slope Miocene.

Truncatulina lobatula is probably the most widely distributed of all
the Foraminifera. In present oceans it occurs in every latitude from
the Aretic waters to the Antarctic lee barrier. It is most frequent in
shallow waters but is present also at depths of 3000 fathoms.

Its geological distribution begins with eompact solid forms as far back
as the Carboniferous and it is recorded in subsequent formations down
to the present day.

Occurrence—NaxyEMoy Foryartioy. Woodstock. Aquia Foria-
TI0N. Upper Marlboro.

Collections.—Johns Hopkins University, Maryland Geological Survey.

TRUNCATULINS UNGER1ANA (d’Orbigny).
Plate LX1V, Fig. 4.

Rotalina ungeriana d'Orbigny, 1346, Foram. Fossiles Vienne, p. 157, pl. viii, tigs.
16-18.

Truncatuling ungeriana Brady, 1884, Chal. Rept., vol. ix, p. 664, pl. xciv, fig. 9, a—d.

Description—'Test large, rotaliform, circular, coarsely porous, Dhoth
sides moderately convex, unequal, depressed slightly on the inferior side
at the umbilicus; consisting of three convolutions. The last volution
composed of ten to twelve chambers. Septa arched: aperture a median
slit of seinilunar shape. Diameter, 0.78 mm.

This speeies is common in the Raneocas formation of the New Jersey
Cretaceous and it is fairly abundant in the Lower Focene of Upper Marl-
boro, near Seat Pleasant and clsewhere.

In the North Atlantic T'runcatulina ungeriana is fairly abundant at
from 90 to 600 fathoms, and while it has been found in the South Pa-
cific at depths from 27 to 2600 fathoms it is nevertheless a shallow-water
form. Specimens occur in the Lower Locene of Pegwell Bay, England
(Burrows) and in the London Clay, and it is recorded in the later Ter-
tiaries of southern Europe.
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Occurrence—AqQuia ForyarioN. Upper Marlboro, Brooks Estate
near Seat Pleasant, Well at Chesapeake Beaeh at 90-92 feet.
Collection.—Maryland Geologieal Survey.

Genus ANOMALINA d’Orbigny.

ANOMALINA AMMONOIDES (Reuss).
Plate LXIV, Fig. 5.

Rosalina ammonoides Reuss, 1845-46, Verstein. bshm. Kreide, pt. i, p. 36, pl. viii,
fig. 53; pl. xiii, fig. 66.

Anomalina wnmonoides Brady, 1884, Chal. Rept., vol. ix, p. 672, pl. xeiv, figs. 2, 3.

Anomalina ammonoides Bagg, 1898, Bull. 88, U. S. Geol. Survey, p. 67, pl. vi, fig. 5.

Description—Test nautiloid, coarsely porous, small, eompressed; lat-
cral surface nearly equally convex; depressed at the umbilici; peripheral
edge round; aperture an arched nearly median opening upon the inner
margin of the ultimate segiment. Diameter, 0.5-0.8 mn.

In the North Atlantic off Bermuda good specimens of Anomalina
ammonoides were taken by the Challenger expedition but no other speei-
niens were found in the North Atlantie. These were at the depth of
435 fathoms. It was recognized in dredgings in the South Pacific at
the depths of 210 fathoms (near the Fiji Islands), also at 1350 fathoms
from the same vieinity, 275 fathoms off New Zealand, and another in
Humboldt Bay at 37 fathoms. DTarker and Jones obtained it from the
Red Sea at depths of 3%2 and 678 fathoms, alzo in anchor muds near
Hong Kong and shore sands at Melbourne. It is common as a fossil
from Cretaeeous time on through the Tertiaries.

Occurrence—AQUiA ForMaTION. TUpper Marlboro.

Collections.—Johns ITopkins University, Maryland Geological Survey.

AXoMALINA crossERUGosA (Giimbel).
Plate I.XIV, Fig. 6.

Truncatulina grosserugosa Giimbel, 1868, Abhandl. d. k. bayer. Akad. Wiss., vol. x,

p. 660, pl. ii, fig. 104, q, b.
Anomalina grosserugosa Brady, 1884, Chal. Rept., vol.tix, p. 673, pl. xciv, figs. 4, 5.
Anomalina grosserugosa Sherborn and Chapman, 1889, Jour. Royal Microse. Soe.,

p. 487, pl. xi, fig. 24.
Anomalina grosserugosa Bagg, 1898, Bull. 88, U. 8. Geol. Survey, p. 67, pl. vi, fig. 4.
Description—Test mnautiloid, very coarsely porous, pores larger and

more numerous upon the inferior surface; both sides eonvex; umbiliei
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distinet: peripheral margin round; chambers large, inflated; only eight
in final convolntion; septa nearly straight; aperture median, arched.
Diameter, 0.43-0.82 mm.

Though oceurring in the Cretaceous the form is more frequently re-
corded in Tertiary deposits. Good recent specimens were secured by
the Challenger in the North Atlantic at depths of 450 to 1000 fathoms,
in the South Atlantic at 420 to 1415 fathoms, in the South Pacific at
610 and 2160 fathoms, and in the North Pacific at 325 and 2050 fathoms.

Occurrence.—AqQuis ForMaTION. 1 mile northeast of Piscataway.

Collection.—Maryland Geclogical Survey.

Genus PULVINULINA Parker and Jones.
PeLvINULINA EX1GUA VAR, oBTUSA Burrows.

Plate LXI1V, Fig. 7.

Pulvinulina erigua var. obtusa Burrows, 1897, Proc. Geol. Assoc. (and reprint), vol.
xv, pts. i, il (March-May), p. 49, pl. ii, fig. 25 in reprint.

Description.—** Test free, rotaliform; both faces convex and generally
equally so; eomposed of three convolutions, of which the outermost has
usually five segments. Sutures non-limbate, marked on the superior
face by thickened lines of opaque shell-substance; on the inferior by
slight depressions; periphery obtuse, and very rarely lobulated.” Bur-
rows, 1897.

According to the above author P. erigua var. obtusa is next to Bull-
mina elongate the most common foraminifera of the Thanet Sands
(Lower Eocene).

Our specimens agree elosely with the ficure of Burrows’ varicties of
Pulvinulina exigua as figured by Professor Brady, but there are six in-
stead of five chambers in the final convolution and the form is not quite
s0 obtuse as the type forms. The perfectly straight septa so obliquely
set upon the superior surface are more distinet in the outer convolution.
Upon the inferior side these run straight to the center of the umbili-
cus. The type of the species (P. exigua) is regarded as a deep water

form. In the Challenger expedition it was obtained at depths ranging

N
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from 64 to 2740 fathoms but it is quite possible that this variety of the
form is not to be so regarded.
Occurrence.—AQurs ForMaTrox. 1 mile northeast of Piscataway.
Collection.—Maryland Geological Survey.

PurviNvrnina scarerBersit (d'Orbigny).
Plate LX1V, Fig. 8.

Rotalina schreibersii d'Orbigny, 1846, Foram. Fossiles Vienne, p. 154, pl. vii, tigs.
4-6.

I’ului7mlz'6;m schreibersii Bagg, 1896, Bull. 141, U. 8. Geol. Survey, p. 92.

Pulvinulina schreibersii Bagg, 1898, Bull. Amer. Pal., No. 10, p. 87, pl. xxiii, fig. 2.

Description.—Test orbieular, superior side more eonvex than inferior;
consisting of about seven ehambers in the final econvolution (some speci-
mens show nine); inferior side distinetly stellate with depressed septal
lines and elevated ehambers, the latter feature heing characteristie for
the speeies and distinguishing it from Pulvinulina karsteni, by lack of
peripheral keel. The final chamber is larger and more globose than the
one adjoining; umbilieus depressed on the inferior side; aperture a sub-
marginal slit; diameter, 0.4-0.54 mn.

This speeies is not uneommon in the Eocene of Woodstoek but seems
to be quite rare in the Mioeene of James River, Va.

Referring to the depth at which this speeies is found in present oeeans
Professor Brady says in the Challenger Report— off New Hebrides
125 fathoms; off Ki Islands, 129 fathoms; southwest of Papua, 28 fath-
oms; off Raine Island, 155 fathoms; off Cape York, Torres Strait, 3-11
fathoms; Humboldt Bay, Papua, 37 fathoms; and off Admiralty Islands,
17 fathoms; . . . off Bermuda, 435 fathoms. Parker and Jomnes reeord
its oeeurrence in the Red Sea, 40 fathoms, and in the Mediterranean,
90 fathoms.”

Occurrence.—NANJEMOY FormaTioN. Woodstoek, Well at Chesa-
peake Beaeh at 90-92 feet.

Collections—Johns Hopkins University, Maryland Geologieal Survey.
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Genus NONIONINA d'Orbigny.
NoxIoNINA AFFINIS Reuss.

Plate LXIV, Fig. 9.

Nonionina affinis Reuss, 1851, Sitzungsb. d. k. Akad. Wiss. Wien, vol. iii, p. 72,
rl. v, fig. 82.

Nonionina affinis Bagg, 1896, Bull. 141, U. 3. Geol. Survey, p. 92.

Nonionina affinis Bagg, 1898, Bull. Amer. Pal., No. 10, p. 39, pl. i, fig. 5.

Description.—Test small, orbiéular, strongly compressed, umbilicate,
fincly perforate; ehambers ten to twelve, small, flat, slightly eurved, sep-
arated by fairly distinet band-like septal lines; septal plane of ultimate
chamber somewhat higher than broad and quite large; aperture short,
semilunar. Diameter, 0.32 mm. Professor Reuss’ figure agrees fairly
well with our specimens but there are twelve chambers visible in the
last volution. According to Recuss this species is closely related to
Nonionina punctate &’Orbigny, but the latter is thicker in transverse
section.

Occurrence—NANJEMOY ForMarioN. Woodstock.

Collection—Johns Hopkins University.

Genus AMPHISTEGINA d’Orbigny.

AMPHISTEGINA LEssoNII d’Orbigny.
Plate LXIV, Fig. 10.

Amphistegina lessonii d’Orbigny, 1826, (parte) Ann. Sci. Nat., vol. vii, p. 304, No. 3,
pl. xvii, figs. 1.

Amphistegina lessonii Brady, 1884, Chal. Rept., vol. ix, p. 740, pl. exil, figs. 1-7.

Amplistegina lessonii Bagg, 1896, Bull. 141, U. 8. Geol. Survey, p. 92.

Amphistegina lessonii Bagg, 1898, Bull. Amer. Pal., No. 10, p. 42, pl. i, fig. 6.

Description.—Test circular, compressed, transverse elliptieal; superior
only slightly more elevated than the inferior; superior surface shows
about eighteen angular segments; inferior surfacc less distinetly cham-
bered, more irregular; chambers narrow, angular, visible in transmitted
light; surface smooth and of a brownish-yellow color. Diameter, 1.47-2
mm.

Professor Brady states that this species shows great variation in the

amount of convexity. Our specimens agree more closely with his Fig. 4
17
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of Platec CVI, in the Challenger Report and may be considered as typical
for the species. This is not a common form and only three specimens
have been obtained at Woodstock and only a few are found in the Mio-
cene of Darlington, S. C., nearly all of which arc imperfect specimens.

In existing oceans this form is commonest on bottoms of less than 30
fathoms depth and is rare below 300 to 400 fathoms. It is more fre-
quent in warm tropical waters. As a fossil it has been variously de-
scribed from the Tertiaries of Europe, among them being the Eocenc of
the Paris Basin (Terquem), Upper Eocene of the Swiss Alps (Kauf-
mann), ete.

Occurrence—NANJEMOY FormarIoN. Woodstock.

Collection.—Johns Hopkins University.

PLANTAE.

CARPOLITHUS MARYLANDICUS . SD.
Plate LXIV, Figs. 11, 11a, 11b.

Fruit irregularly ovate, about § inch long, broadest at the base,
4-valved (?); valves separating completely to the base; epicarp rough,
somewhat warty, wrinkled or ridged longitudinally, about 1-16 inch
thick, distinet from the smooth pericarp; seed cells about £ inch long
by %4 inch broad, attenuate towards the apex of the fruit and rounded
at the base.

CARPOLITIHUS MARYLANDICUS VAR. RUGOSUS n. var.
Plate LXIV, Figs. 12, 12a, 12b.

Orbicular, about 7-16 inch in diameter, or less; warty, but without
longitudinal markings; seed cells relatively broader to the length than
in the species.

The material upon which the descriptions and figures of Carpolithus
are founded is exceedingly fragmentary, not one entire fruit being rep-
resented in the collection. The drawings of the complete fruits were
made by fitting together disconnected valves, and as these vary in size
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the number of valves into which the fruit was aetnally divided is un-
certain. They may have been three or four or five, and for that reason
the number is questioned in the deseription.

The fruit resembles quite elosely Phymatocoryon mackayi Muell., from
the auriferons drifts of Australia, deseribed in the Report of the Geo-
logical Survey of Vietoria for 1874, p. 11, pl. ii, which is however defi-
nitely 3-valved. The geologieal horizon of these drifts is considered
as Plioeene.

In this conneetion it may be of interest to note that the fossil fruit
deposit of Brandon, Vt., deseribed by Hiteheoek (Commonwealth of
Massachusetts, House Document No. 39, 1853, pp. 22-34; Amer. Jour.
Sei., vol. xv, 1853, pp. 95-104) and by Lesquercux (Rept. Geology of
Vermont, vol. ii, 1861, pp. 712-718; Amer. Jour. Sei., vol. xxxii, 1861,
pp. 355-363) has been called by different authorities Eoeene, Miocene,
Pleiocene and Pleistocene.

The general appearance of our material is quite similar to that from
Brandon, being thoroughly lignitized, with the general form of the fruit
preserved. The internal strueture has, however, been more or less de-
stroyed or altered and it has, therefore, not been possible to determine
satisfactorily the probable botanical affinities.

The only other record with which I am familiar, of similar material
from the United States, is by Edinund Ruffin (Amer. Jour. Sei., ser. ii,
vol. ix, 1850, pp. 127-129) describing a fossil nut from the Foecene marl
of Marlbourne, Va.

None of the American species described or figured may be satisfac-
torily identified with our speeimens.
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PLATE X,
Tigs. 1, 2. TIECACIIAMPSA SP. .....
2. Posterior view of same specimen.

Fig. 3. Tuoecacmamrsa sEriconon (?) Cope
Tooth. Ciifton Beach. -

Fig. 4. TnecAcimaMpsa coNTUSOR Cope
4a. Lateral view of tooth. Aquia Creek,

4b. Basal view of same tooth.

Fig. 5. THECACHAMPSA MARYLANDICA Clark

Fig. 6. REPTILTAN COPROLITE .. .uiitituuuenunnnennennenneenaeneonneneensos

From Clifton Beach.

Fig. 7. EUCLASTEsS (?) sp. ....
Costal plate. Clifton Beach
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1. Dorsal view of dorsal vertebrq Liverpool Point.

Fragment of jaw with tooth. Clifton Beach.
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PLATE XI.
PAGE
Figs. 1a, 1b. TRIONYX VIRGINIANA Clark .......cooiviiiiiiiiiiinaan.. 97
Costal plates. Aquia Creek. Museum Wagner Free Inst. Sei., Phila.
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PLATE XII.

PAGE
Figs. 1. 2. MYLIOBATIS COPEANUS Clark ......vevueviiineiniinneenennn.. 99
1. Oral aspect of upper dental plate of an adult individual. "The an-

terior end is uppermost. Clifton Beaeh.
2. Portion of lower dental plate of an immature individual, showing
two rows of lateral teeth and anterior depression due to wear.

Clifton Beach.

Tig. 3. MYLIOBATIS MAGISTER Leidy ....ooovvviiiiinininininininnin... 100

Oral aspeet of a very large upper dental plate, the anterior end shown

uppermost in the figure. Museum Comp. Zool.,, Cambridge. Ashley
River, S. C.

Figs. 4-6. Ororires of Teleosiome Fislies.....o.iuiit ... 113
Popes Creek. X 4.

Figs. 7a, 7b. Detached vertebral centrum of an indeterminate Tele-
ostome fish ....ooiuiiiiiiiiiiiiiii i i e i e e e e, 110
7a. Lateral view. Clifton Beaeh.
7b. End view of same specimen.

Fig. 8. Xrrmras (?) RADIATA (Clark) ........ovvininiininenennnnn.. veoe. 112
ITypural fan as viewed from the left lateral aspeet. Clifton Beael.
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PLATE XIII.
PAGE
Figs. 1a, 1b. MYLIOBATIS MAGISTER Leidy ...ovuiiviinvrnnennennen... .. 100
la. Transverse surface of the same speeimen shown in Plate XII,
Fig. 3. The anterior end is placed uppermost in the figure.
1b. Attached surfaec of same specimen.

Figs. 2a, 2b. MYLIOBATIS COPEANUS ClarK ........oev.... e .. 99
2a. Transverse scetion. Liverpool Point.
2b. Attached surface, same locality. The anterior end is placed upper-
most in the figures.

Figs. 3a, 3b. AETOBATIS ARCUATUS Agassiz ....... B T 102
3a. Attached surface of detached tooth. Popes Creek.
3b. Lateral aspect of same specimen.

Fig. 4. MYLIOBATIS SP. «.eeviritineneseinine e neeen e cenannns ... 101
Transverse and lon'rltudm.ll views of caudal spine, \shlev ]uvcr, S. C.
Museum Comp. Zool., Cambridge. :

Fig. 5. DMYLIOBATIS 8P «tvtuetvutursviransoeeeeeeeieseeaenenenseeeensnnnenss. 101
Transverse and longitudinal views of ('.mdal spine, Montgomery, La.
Musenm Comp. Zool., Cambridge.

Figs. 6, 7a, 7b. MYLIOBATIS COPEANTS Clark ...ovunnn..... P .99
6. Ncarly perfect upper dental plate of a comparatively young indi-
vidnal; the anterior end shown uppermost in the figure. Clifton
Beach.
7a. Oral surface of lower dental plate of a eomparatively young indi-
vidual with serrated sutures due to wear. Clifton Beael.
7b. Inferior aspeet of same specimen.

Fig. 8. AETOBATIS ARCUATUS Agassiz ................. L 1123
Oral surface of a detached tooth. Popes Creck.
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PLATE XIV.
PAGE
Tigs. 1a, 1. ODONTASPIS CUSPIDATA (AZaSSiz) «.ovvvirnininiinininnnn.. 105
la. Inner face of a tooth with well-developed lateral denticles. Iiver-
pool Point.
1b. Outer face of samc specimen.

Figs. 2a, 2b, 2¢, 3a, 3b, 3c. ODONTASPIS ELEGANS (Agassiz)....oooevnenn. 104

2a. Inner face of a worn anterior tooth lacKing its pair of lateral
denticles. Liverpool Point.

2b. Lateral aspcet of the same specimen.

2c. Outer face of the same specimen.

3a. Inner face of a well-preserved tooth showing prominent coronal
striae. Aquia Creek.

3b. Lateral aspect of the same specimen.

3c. Outer face of the same specimen.

Figs. 4a, 4b. ODONTASPIS MACROTA (AZASSiZ) tuvverivnrnrenernnerennins 105
4a. Outer facc of a tooth. TLiverpool Toint.
4b. Inner face of the same specimen.

Figs. 5a, 5b, 5¢. SYNECUODUS CLARKIT Tl SPuuvtveresnnenenennnenen.s ... 103
5a. Inner face of a tooth. TLiverpool Point.
5b, Lateral aspeet of the sane specimen.
5¢. Quter face of the same specimen.

Figs. 6a, 6b. ODONTASPIS CUSPIDATA (AZUSSIZ) vvvnirniinniinnnnnenn.n.. 105
6a. Outer face of a tooth. Liverpool Point.
6b. Inner face of the samc specimen.

Figs. 7a, 7b. SPUYRNA PRISCA Agassiz ...... e 110
7a. Inner face of a tooth. TLiverpool IPoint.
7b. Outer face of the same speeimen.

Fig. 8. GALEOCERDO LATIDENS AGASSIZ vuvuvrvninnr e iiininnnannnnnns 109
Outer face of a tooth. Woodstock. X2
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PLATE XV.
PAGHE
Figs. 1-4. OTODUS OBLIQUUS Agassiz............. ceeeeeeeaaa.. 106
1a. Inner face of an anterior tooth belongmw to an umnMurc indi-
vidual, and corresponding in size to the lateral tooth shown in
Fig. 5. Liverpool Point.
1b. Lateral aspect of same specimen.
lc. Outer face of same specimen.
2a. Inner face of a lateral tooth belonging to an immature individual.
Liverpool Point.
2b. Lateral aspect of same specimen.
2c¢. Outer face of same spceimen.
3a. Outer face of a lateral tooth, with a well-developed pair of lateral
denticles. Aquia Creek.
3b. Lateral aspect of same specimen.
Inner face of same specimen.
4a. Inner face of an unusually large and massive tooth with ereet
crown, entire edges and large lateral denticles, showing transi-
tional characters between Carcherodon and Lamna. Glymont.
4b. Lateral aspect of samme specimen.
4c. Outer faece of same specimen.
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PLATE XVI.

2. Dorsal view of same.
3. Anterior view of same.
4. Inner side left valve showing internal marginal plate.

Figs. 5-8. DBYTHOCYPRIS PARILIS T SP. «evennnnesssrsrsnnee s, 117
5. Right side of entire earapace. Upper Marlboro.
6. Ventral edge of same.
7. Inncr side of right valve.
8. Inner side of left valve.

Figs. 9-13. CYTHERELLA MARLBOROENSIS . 5] 2 117
9. Left side of a perfeet carapace. Upper Marlboro.
10. Right side of another specimen from same loeality.
11. Dorsal view in outline of same.
12. Inner side of a right valve.
13. Anterior end view.

Figs. 14-15. CYTHERELLA SUBMARGINATA . 5] 2N 118
14. A left valve showing slight mesial depression and marginal rim.
Upper Marlboro.
15. Ventral view of same.

Figs. 16-18. CYTHERE MARYLANDICA n. 3] 2P 119
16. Posterior end view of an entire carapace. Upper Marlboro.
17. Right side of samec.
18. View of ventral edge of samec.

TFigs. 19-21. CYTHEREIS RASSLERI 1. 123 Y 120
19. An average left valve of this speeies.
20. Ventral edge of an entire carapace.
21. Outline view of anterior end of same.

Figs. 22-23. CYTIERIDEA PERARCUATA n. SPe e i, 121
22. View of a right valve.
23. Ventral edge of same.
All the figures are magnified 20 diameters.
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HERCOGLOSSA TUOMEYI n. sp.
Lateral view of smaller type. I’opes Creek. X

PLATE XVII
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PLATE XVIIIL

PAGE
HERCOGLOSSA TUOMEYI 1. SPu v it ittt ertnesonorenneennennonennnnnsneseeness. 122
Lateral view of larger type, showing fragments of shell substance with

lines of growth. Popes Creek. X %
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PLATE XIX.
PAGE
Figs. 1-3. HERCOGLOSSA TUOMEYT Tl SP. «veuuiretnenseensnvnnennsnnnnn.., 129
1. Peripheral view of specimen illustrated on Plate XVII. Popes

Creek. X 2,
2. Specimen showing fragment of shell substance from near periphery.
Popes Creek. X 2%

3. Speeimen showing a fragment of shell from ncar the umbilicus.
Clifton Beach.
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PLATE XX.

PAGE
Figs. 1, 1a, 2. TORNATELLAEA BELLA Conrad ........ccooivviiiennnnnns ... 123
1. Aquia Creek. U. S. National Museum.
1a. Dorsal view of same speecimen.
2. Aquia Creek. Aead. Nat. Sci. ’hila. Lea Memorial Coll.
Fig. 3, 3a. Rincicurna parwr Clark ...... PP 122

3. Dorsal view. (After Clark.) Woodstock.
3a. Ventral view of same specimen. (After Aldrieh.)

Figs. 4, 4a. CyLicuxa VENUSTA Clark ... .oiiiiiiiiiiiiiiiiinnnnnees 124
4. Ventral view of type speeimen. Woodstoel.
4a. Dorsal view of same speeiimnen.

Figs. 5, 5a, 6. PLEUROTOMA HARRISI Clark .......... B R 441
5, Sa. Original figures of type specimen. Potomaec Creek.
6. Speeimen with more distinet seulpture. Same loealivy.

Figs. 7, 7a. PLEUROTOMA POTOMACENSIS N. SP. covvvrnnrsrsnssssenscsanss 120
7. Veutral view of type speeimen. 2 miles below Potomae Creek.
7a. Dorsal view of type speeimen.

Fig. 8. PLEUROTOMA DUCATELI N. SP. «evvvvvnnnnnnn e ... 126
Dorsal view of type speeimen. 1 mile southeast of Masou Springs.

Fig. 9. PLEUROTOMA TYSONI 1. SP. «.vvvun.. e ceeneeeaes. 126
Ventral view of type specimen. 1 mile southeast of Mason Springs.

Figs. 10, 11. PLEUROTOMA CHILDRENI Lea ..........cooovniiiiiit, R 127
10. Ventral view of broken speeimen. 1 mile southeast of Mason
Springs.

11. Dorsal view of more nearly perfect individual.

Fig. 12. PLEUROTOMA PISCATAVENSTS Tl SP. covntevenrnnnenrmenannanns .. 127
Dorsal view of type specimen. 1 mile northeast of Piseataway.

Tigs. 13, 13a. MANGILIA (PLEUROTOMELLA) BELLISTRIATA Clark......... 128
13. Ventral view of type speeimen, enlarged as indieated. Popes Creek.
13a. Dorsal view of same speeimen, natural size.
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PLATE XXI.
PAGE
Fig. 1. CANCELLARIA GRACILOIDES Aldrich var. et eeeie et ea.. 128
Ventral view of specimen from 1 mile southeast of Mason Springs.

Fig. 2. CANCELLARIA sp. B PR £21:
Much enlarged view of specimen from 2 imiles below Potomac Creck.

T'igs. 3, 3a. CANCELLARIA (NARONA) POTOMACENSIS . SD. vvuevnnen..... 129
3. Ventral view of speeimen from 1 mile northeast of Piscataway.
3a. Dorsal view of same specimen.

Figs. 4, 5, 5a. VOLUTILITHIES PETROSUS (Conrad) ........................ 130
4. Pomonkey Neck. U. 8. National Musenm.
5. Dorsal view. Potomac Creek,
5a. Ventral view of same specimen.

Figs. 6, 6a. VOLUTILITHES sp. .....oooveeevnino ..
6. Ventral view of cast. Aquia Creelk.
6a. Dorsal view of same specimen.

Figs. 7, 8. CARICELLA PYRULOIDES (?) (Conrad) ......... e e 131
7. Spire and part of body whorl., T’otomac Creck.
8. Cast. Aquia Creek.

Figs. 9, 9a. MITRA MARYLANDICA Clark .............. et . 132
9. Dorsal view. Pomonkey Neck, U. S. National Museum.
9a. Ventral view of same specimen.

Figs. 10, 10a. MITRA POMONKENSIS n. R D P 323
10. Ventral view. Pomonkey Neck. U. S. National Museum.,
10a. Dorsal view of same speeimen.

Fig. 11. MITRA POTOMACENSIS n. L] 133
Enlarged view. 1 mile northeast of Piscataway.

Figs. 12, 12a. LATIRUS MARYLANDICUS n. SPe et e, 133

12. Ventral view. 2 miles below Potomac Creek.
12a. Dorsal view of same speeimen,
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Iigs. 1, 2. IPusus (?) sysTENUIS Heilprin ... . . Cerrieeeeeee.. 134
1. Dorsal view of specimen with nearly per ’re('t spire. 2 miles below
Potomae Creek.
2. Ventral view of another speeimen with perfect mouth. Two miles
below Potomae Creek.
Tig. 3. Trorunox sI'mrLevis Harris ......... e ceveeeieeaaes 135
View of fragment, with outlined restoration. 1 mile northeast of
Piseataway.

Figs. 4, 4a. Fusus (?) INTERSTRIATUS Heilprin...... e 135
4. Ventrul view of speeimen. 1 mile northeast of Plsc.lt.l\\.l\
4a. Dorsal view of same speeimen.

Figs. 5-8. STREPSIDURA SUBSCALARINA leilprin
5, 6. Ventral views of specimens. 2 miles below Potomae Creek.
7. Potomae Creek. Aead. Nat. Sei. I’hila.

8. Ventral view. 2 miles below Potomuac Creek.

Sa. Dorsal view. Same loecality.

TFig. 9. MELONGENA (?) POTOMACENSIS n. SPee it ceeeeea.. 136
Type. Potomac Creek. Acad. Nat. Sci. Phila.  Lea Memorial Coll.




MARYLAND GEOLOGICAL SURVEY. EOCENE, PLATE XXII.

MOLLUSCA—GASTROTODA,




PLATE XXHI.
PAGE
Figs. 1, 1a, 1b. TUDICLA MARYLANDICA Tl. SPu vveevnneennneeonnerenneennns 137
Ventral, dorsal and end views. 2 miles below Potomac Creek.

Figs. 2, 2a. TUDICLA SP. «tttuiiittit ittt ceiiien e eecerveensiesnnnneneess. 138
Ventral view. Crownsville.
End view of the same specimen.

Fig. 3. LEVIFUSUS TRABCATUS (?) Conrad var........cocvvuinenenenen.. 139
Cast. Woodstock.

Tig. 4. TUDICLA (2) SP. onivinit it ittt it ettt it ie e ee i en .. 138
Cast. Aquia Creek.

Fig. 5. METULA MARYLANDICA Tl SPu «euentennanorennenenunnmnenneneennns 139
Ventral view of type spccimen. 2 miles below Potomac Creek.

Fig. 6. CHrYsopoMUS ENGONATUS (Heilprin) .........ooooveievnninn... 140
2 miles below Potomac Creck.

Fig. 7. PSEUDOLIVA SP. ...vvtiutiiini et ot tetaneeseenienen e nene e ean.. 140
Cast. Upper Marlboro.
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Figs. 1, 1la. TrITONIUM SHOWALTERI (Conrad) .....coevvevinnnnnann.. ... 141
1. Ventral view. 2 miles below Potomac Creek,
la. Dorsal view of the same specimen.
FFig. 2. PYRULA PENITA var. Conrad ....ooieeeeeeereennnnnnnnns . . 131

Ventral view with outlined restoration. Topes Creek.

Figs. 3, 3a. FULGUROFICUS ARGUTUS Clark ......cccvvieeienronneinansines 142
Type specimen. I’otomac Creek.

Figs. 4, 4a. TFusoriovrva JuveENts (Whitfield) ..., 143
4. Ventral view. 2 miles below Potomac Creek.
4a. Dorsal view of the same specimen.

Fig. 5. Pywuna (?) sp. ....... e . e 142
Body whorl. Iopes Creck.

Fig. 6. Tupicna (7) sp. ....... e e e ceees. 138
Popes Creek.

Ilig. 7. MoRr1o BREVIDEXTATA (Aldrieh) .................. e 144

Dorsal view. 1 mile southeast of Mason Springs.

Fig. 8. CypPrAvA sMITHT AIAFch oot iiiiiie et Lo L4
Specinien with ontlined restoration. 14, mile below Chapel Point.
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Figs. 1, 1a, 2. CALYPTRAPHORUS JACKsoNI Clark ......... ... 145
1. Dorsal view of type. Sheckels Farm near South River.
la. Ventral view of same specimen.
(Figs. 1 and 1a are modified and corrected copies of the original
figures in Bull. 141, U. 8. Geol. Survey.)
2. Dorsal view of large individual from same locality.

Fig. 3. CALYPTRAPHORUS TRINODIFERUS Conrad ........... eeeeeeae... 145
Dorsal view. 2 miles below Potomac Creek.

Figs. 4, 4a. CALYPTRAPHORUS TRINODIFERUS (?) Conrad var............. 146
4. Ventral view. 1 mile southeast of Mason Springs.
4a. Dorsal view of the same specimen.

Figs. 5, 6. APORRIIAIS POTOMACENSIS 1. SPe e P I PP . 146
5. Ventral view of imperfeet individual. Digitations restored from
original of Fig. 6. 1 mile northeast of Piscataway.
6. External view of labrum of large individual from same locality.
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Figs. 1-5. TURRITELLA MORTONI Conrad .......ccvvvvvennnnnnn... vl 147
1. Ventral view of specimen. Potomac Creek.
la. Dorsal view of same specimen.
2. More clongate specimen fromn same locality.

Specimen from same locality with stronger basal carina.

Internal cast.

Specimen showing the strong basal carina of the varicty postmortoni

of HMarris. Tinkers Crcek.
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Figs. 1, 1a. TURRITELLA HUMEROSA Conrad...............oovviunnnn..

1. Ventral view. 1 mile southcast of Mason Springs.

Figs. 2, 3. TURRITELLA POTOMACENSIS Tl SP: ovvovnneeoennaenanneasannns

Type specimens. Popes Creck.

Iig. 4. MesaLia oBrRUTA (Conrad)
Popes Creek.

Tigs. 5, 5a, 6, 7. VERMETUS SP. « et ueeoee oot aeencesasssostooocs sosooesooscsssss

5. Small mass of tubecs.
5a. End of same tube, enlarged.

6. Mass of tubes. DPiscataway Creek. U. 8. National Museum.

7. Short fragment of tube from same specimen, enlarged.
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Fig. 1. NATICA CLIFTONENSIS Clark ................. Ceerieiresaereea..s 150
Ventral view of type specimen. Clifton Beaeh.

Figs. 2, 2a, 3. LUNATIA MARYLANDICA CONTad .....oovveeerneenneennan.. 151

Tigs. 4, 5. CALYPTRAEA APERTA (Solander) .......o.oeevvivinrnrnnnnn.. 152
4. Dorsal view of specimen. 1 mile southeast of Mason Sprm«rs.
5. Cast of large individual.

Figs. 6, 6a. TLITIOPA MARYLANDICA Tl SP: vveuvennreneenneennonns ceeee.. 152
6. Dorsal view of type speeimen. 2 miles below PPotomae (‘reel\.

Figs. 7, 70, SOLARTUM SP. .t utteteutivtvenreevns evnnesnsscnseernseennneonnesnnss 153
7. Cast, as seen from above. Aquia Creek.
7a. Same speeimen as seen from the side.

TFigs. 8, Sa, 9, 9a. SCALA VIRGINTANA Clark .......... e vee... 153
8. Ventral view of type speeimen. Aquia Creek. U. 8. National
Museum.

8a. Dorsal view of same specimen.
9. Ventral view of speeimen. Potomac Creek. Aead. Nat. Sci. Phila.
9a. Dorsal view of tlie same specimen.

Fig. 10. SCALA POTOMACENSIS N. SP. +vvvenn.... e e 154
Type speeimen. 2 miles below T‘otnlndc Cr ee]\. ‘

Fig. 11, SCALA SESSILIS Conrad «uuvvreenineennnnnninnnennnn. e . 154
2 miles below P’otomac Creel.

Fig. 12, SCALA CARINATA L@ oottt it aeen 154
2 miles below Potomae Creek.
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Fig. 1. TURBONILLA POTOMACENSIS . S 156
2 miles below Potomac Creek.

Fig. 2. TUBA MARYLANDICA n. ] 155
Mouth of Paspotansa Creck.

Fig. 3. OposToMmIA TRAPAQUARA (Harris) ................. e 156
Potomac Creek.

Fig. 4. Niso uMpILICATA (Lea) oo 156
Potomae Creek.

Iig. 5. GIBBULA GLANDULA (Conrad) ... 157
Potomae Creek.

Tigs. 6, 6a. FISSURIDEA MARLBOROENSIS 1. SPe e 158
6. Lateral view of type specimen. Upper Mariboro.
6a. Dorsal view of same specimen.

Fig. 7. DENTALIUM MINUTISTRIATUM Gabb ................... e . 158
Popes Creek.

Fig. 8. DENTALIUM MISSISSIPPIENSIS Contad .......................... .. 159
Upper Marlboro.

Fig. 9. CapuLus aBrUPTUS Meyer and Aldrich ...... ettt 159

Woodstock.
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Figs. 1, 1a. TEREDO VIRGINIANA (?) Clark......vvevieneriininnenenennns
1. Lateral view enlarged as indicated.
la. End view of samec specimen.

Figs. 2, 2a, 3. TEREDO VIRGINIANA Clark
.

Lateral view of small fragment of tube.

Woodstock
2a. Iind view of same specimen,
3.

Lateral view of another fragment. Woodstock.

Figs. 4, 4a, 4b. PUENACOMYA PETROSA (Conrad) ...........cceeevununnn. 161
4. Dorsal view of cast. Fort Washington.
4a. Same speeimen as seen from the left.

4b. Same specimen as seen from the right.

Fig. 5. GASTROCHAENA SP:. «vvvrnrnnnnnn.. . 161
Cast of tube. Aquia Creek.
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Figs. 1

P S

3.
4.
5.

=J

TLeft aspect of cast.
Left valve,

Right valve of Tig. 1.
Teft valve.
Right valve.

5. PANOPEA ELONGATA Conrad ........

PLATE XXXI.
PAGE
. 162

Fort Washington.

Aquia Creclk.
a. Surfaee of same specimen.

X 17

Fort Washington.
Fort Washington.
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Figs. 1, 1a, 2, 2a, 2b. CORBULA SUBENGONATA Dall ....... et . 163
1. Ixterior of right valve. TPopes Creek.
la. Interior of same speeimen.
2. Interior of left valve. Popes Creek.
2a. Ixterior of same speeimen.
2b. Ilinge of samc spccimen, enlarged.

Figs. 3, 3a, 4, 4a, 5, 5a, 6, 6a. CORBULA ALDRICHI Meyer ....
3. Exterior of right valve. Ivergrcen, Va.
3a. Interior of same speeimen.
4. Interior of left valve. Evergreen, Va.
4a. Iixterior of same speeimen.
5. Iixterior of right valve. Evergreen, Va.
5a. Interior of same speeimen.
6. Interior of young left valve. Evergreen, Va.
6a. Exterior of same speeimen.

ceeeieena... 163

Figs. 7, 7a, 8, 8a, 8b. CorBuULA onNiscus Conrad .......
7. Interior of right valve. Evergreen, Va.
7a. Exterior of same spceimen.
8. Dorsal view of specimen. Evergreen, Va.
8a. Interior of right valve of same individual.
8b. Exterior of same valve,

Ceerieiiiiieeea... 164
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Fig. 1. SOLEN LISBONENSIS (?) AlArich ..vvivinininininiiiiiienennn. 165
Fragment of left valve. 1, mile below Chapel Point.

Figs. 2, 2a. TELLINA WILLIAMST Clark ...ooovviininnininiineiinnnnnnns 167

2. Ixterior of left valve. Potomac Creek.
2a. Interior of same specimen.

Fig. 3. TELLINA VIRGINIANA CIark ......ovuvuvnenenenenenneeennenenenss. 166
Exterior of left valve. Hanoverville, Va.

Fig. 4. MERETRIX LENIS (CONnTrad) .....evevvueieeeneieneneneneneneneeneas. 168
Exterior of right valve., Woodstock.

Figs. 5-9. MERETRIX SUBIMPRESSA CONTad ........oeovviniineneninnnnn.s, 170
5. Ixterior of right valve. Acad. Nat. Sci. Phila.
5a. Interior of same specimen.
6. Dorsal aspcet of complete individual. Acad. Nat. Sci. ’hila.
7. Exterior of left valve. Samc collection.
8. Exterior of right valve,
8a. Interior of same spccimen.
9. Intcrior of left valve.
9a. Exterior of samc specimen.
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Figs. 1, 1a. MERETRIX ovara var. ovAaTa (Rogers) ... . ....... ..... 108
1. Interior of right valve. West of Port Tobacco. X 2/7
1la. Exterior ot same specimen.

TMes. 2-5. MERETRIX OVATA var. pYGA Conrad............. e e 169
2. Exterior of right valve.
a. Interior of same specimen.
3. Interior of left valve.
a. Exterior of same specimen.
4. Tixterior of right valve.
5. Exterior of left valve of young individual.
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Figs. 1la-1g. DOSINIOPSIS LENTICULARIS (ROZETS) ...o.ovveiennenvennnns 171
1a. Interior of left valve. Glymont.
1b. Interior of right valve. Same locality.
1c. Exterior of Iig. la.
1d. Exterior of Iig. 1b.
le. Dorsal aspect of complete individual. Same locality.
1f. Interior of left valve. Sawme locality.
1g. Interior of right valve. Same locality
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Figs. 1-3. PRrorocakRpia LENIS Comrad ........ e FR R PR &
1. Exterior of right valve. 1 mile sontheast ot Mason Springs.
la. Interior of same valve.
2.. Interior of left valve. Pamunkey River, Va. Acad. Nat., Sci. Thila.
2a. Exterior of same valve.

Ixterior of right valve from same locality and in same collection.

IPig. 4. 1DIPLODONTA MARLBOROENSIS Tl SP. +evveevevreennennennionssene.. 173
Jxterior of left valve. Upper Marlboro. X 7/4

Iigs. 5, 5a, 6, 7. DIPLODONTA HOPKINSENsIS Clark ............. T, 174
5. Exterior of left valve. Evergreen, Va.
5a. Interior of same valve.

Exterior of right valve. Same loeality.

Hinge mueh enlarged.
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Figs. 1. 1a. LUCINA AQUIANA Clark ...cuvvuetiniiiniinrrereeneransnnsnnss 174
1. Exterior of right valve. Type specimen. Aquia Creek. U. S. Na-
tional Museum.
la. Interior of same valve.

Figs. 2, 2a. LUCINA ASTARTIFORMIS AlATich .....vvrinnininuineneenenn.ns 175
2. Interior of left valve. 1 mile southeast of Piscataway.
2a, Exterior of same valve.

Figs. 8, 3a, 3b. LUCINA DARTONI Clark ...vvveivnrenvenevnernnennsnnnen... 175
3. Interior of right valve of the type specimen. Woodstock.
3a. Exterior of same valve,.
3b. Exterior of lcft valve of same individual.

Figs. 4-7. LUCINA UHLERI Clark ....ouvtiinunineniininenenenrnenennnnnss 176
4. Exterior of right valve of type specimen. Woodstock.
5. Interior of right valve of specimen. 1 mile southeast of Mason
Springs.
6. Interior of left valve. Same locality.
7. Exterior of lcft valve of type specimen. Woodstock.

TFigs. 8, 8a, 9. LUCINA WHITET Clark ......o.viuvireenninnennnnnnnn, 176
8. Ixterior of right valve of type specimen. Woodstock.
S8a. Interior of same speeimen.
9. Exterior of lcft valve of duplieate type. Same loeality.
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Figs. 1, 1a. VENERICARDIA PLANICOSTA var. REGIA Conrad

PAGE

...... R )

1. Exterior of right valve. Upper Marlboro. Acad. Nat. Sci. Phila.

X 9/1¢
la. Interior of same valve
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Figs. 1, 1a. VENERICARDIA PLANICOSTA var. REGIA Conrad .............. 178
1. Exterior of left valve of individual ficuved on Plate NXXVIII.
X 9/10.

la. Interior of same valve.
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Figs. 1, 2, 3. VENERICARDIA PLANICOSTA var. REGIA Conrad e 178
1. Anterior view of complete individual figured on Plates XXXVIIIL
and XXXIX. Acad. Nat. Sci., Phila.
2. Exterior of left valve of very young individual.
3. Lixterior of right valve of young individual.
Figs. 4-6. VENERICARDIA POTAPACOENSIS . SP. ....... e 179

Exterior of left valve of type specimen. West of Port Tobacco.
Exterior of left valve.

5a. Interior of same specimen.

6. Exterior of right valve.

6a. Interior of same specimen.

Figures 5 and 6 are from specimens in the Thiladelphia Acad-
emy of Natural Seciences. The locality of these specimens is in
doubt, but they represent that form of V. potupacoensis which
occurs typically in the Woodstock substage.

g

Figs. 7, Ta. VENERICARDIA MARYLANDICA n. SP e, e .o 179
7. Exterior of right valve of type speecimen. 214 miles above
Popes Creek.
7a. Interior of same specimen.
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PLATE XLI.

Figs. 1-8. CRASSATELLITES ALAEFORMIS (Conrad) ...........oevvnennn..

il

ixterior of the right valve of the type specimen of €. declivis
Heilprin. Aquia Creek. U. 8. National Muscum. (After
Aldrich.)

Exterior of the left valve of the same. (After Aldrich.)

Exterior of right valve. Fort Washington.

. Interior of the same.

Interior of left valve. Fort Washington.

i. Exterior of the same.

Exterior of left valve.
Exterior of left valve. Fort Washington.

. Interior of the same.

Interior of left valve. Fort Washington.

. Exterior of the same.

Exterior of right valve. Fort Washington.

. Interior of the same.
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PLATE XLII.

Figs. 1, 2a, 2b. CRASSATELLITES AQUIANA (Clark) .............
1. Dorsal aspect of type specimen. Aquia Creck.

2a. Exterior of left valve of the same individual.
2b. Iixterior of right valve of the same.

Tig. 3. CRASSATELLITES ALTA (Conrad) ..........ovveneennn...

Iixterior of specimen. Hardesty.

Iigs. 4, 4a. CRASSATELLITES Sp. ....

4. Exterior of right valve. Clifton Beach.

4a. Interior of the samec.

Fig. 5. ASTARTE MARYLANDICA Clark .........coovvivnuuen....
Exterior of left valve of type specimen. Upper Marlboro.
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PLATE XLIII

Figs. 1, 1a, 2, 2a. CoRALLIOPHAGA (ORYCTOMYA) BRYANI Clark.......... 183
1. Ixterior of right valve. 1 mile southeast of Mason Springs.

1la. Interior of the same specimen.

2. Exterior of right valve of the type specimen. Pomonkey

Neck. U. S. National Museum.
2a. Interior of the same specimen.

Fig. 3. PunorApoMya MARYLANDICA Conrad ....................

Exterior of left valve. Fort Washington. Acad. Nat. Seci

Figs. 4, 5, 5a. MobpioLus ALABAMENSIS Aldrich ..........ooiiiiit, 185
4. Iixterior of right valve. Mouth of Paspotansa Creek.

5. Ixterior of right valve. Iotomac Creek.
5a. Exterior of left valve of same individual.

Fig. 6. MODIOLUS MARYLANDICUS Il. SP. euvereanecsvnnsonenasnns

Dorsal aspect of crushed specimen. Woodstock.

Fig. 7. LITHOPMAGA MARYLANDICA I. 8P. tvvvvnrnnnnnnnennamnn.

Exterior of left valve of type specimen. Clifton Beacl.
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Figs. 1, 1a. ANOMIA MCOEEL Clark .........uvevenvernvnmeensniesninsnnnnnns. 187
1. Exterior of left valve of 1ype speeimen. Hanover Co., Va. Acad.
Nat. Seci. Phila.
la. Interior of the same.

Figs. 2, 2a, 3. ANOMIA MARYLANDICA n. 53 R 187
2. IExterior of left valve. Popes Creek.
2a. Interior of the same.
3. [Exterior of left valve. Same loecality.

Iigs. 4, 5, 6. PECTEN CHOCTAVENSIS ALATICll vurnvnrnin e, 188
4. Ixterior of right valve. Popes Creek. The height of the orig-
inal is 13.5 mm. instead of 11 mm. as the line indicates.
5. Exterior of left valve. Popes Creek.
6. Exterior of left valve of smaller individual. Same loeality.

Figs. 7, 7a, Tb. PECTEN DALLI Clark ........ceueesersanvnni s, 188
7. Exterior of right valve of type specimen. Potomac Creek.
7a. Ilinge of the same. X 2
7b. Interior of the same,

Figs. 8, 8a. PECTEN JOUNSONI Clark ...vuuiiuninnennenennnnn . 189
8. Exterior of left valve of type specimen. Potomac Creck.
8a. Interior of the same.

Figs. 9, 9. PECTEN SD. vvviririntvnrennnenennnins
9. Interior of right valve. Potomac Creek.
9a. Mxterior of the same.

. 190
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PLATE XLV,

OSTREA COMPRESSIROSTRA Say

Lower valve of large individual. X
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PLATE XLVI.

Figs. 1, 2. OSTREA COMPRESSIROSTRA Say

1. Lateral view of specimen figured on Plate XTV. X 1
2a, 2D, 2¢. Exteriors of young lower valves.
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Figs. 1-4. OSTREA COMPRESSIROSTRA SQY «vvvtinrriininnrnannnaenueannns
1. Exterior of lower valve.

Interior of the same.

Lateral aspect of the same individual.

2, 3, 4. Exteriors of young upper valves.

PAGE
1a.
1b.
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Figs. 1a, 1b. OSTREA SELLAEFORMIS CONTA .vuernrnrnnrnr e, 192
la, Interior of lower valve. James River, Va.
1b. Exterior of upper valve of same individual with lower valve in
position.
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PLATE XTIX.

Figs. 1a-1d. OSTREA SELLAEFORMIS Conrad .......eoovvvvvinnnnn. SN 192
la. Lateral view of specimen figured on Plate XLVIII.
1b, 1lc, 1d. Exteriors of lower valves of young individuals. James
River, Va.
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PAGE
Figs. 1-5. OsTREA (GRYPHAEOSTREA) VOMER (Morton) ............o..... 193
1. Exterior of lower valve. Glymont.
la. Lateral aspect of the same.
1b. Interior of the same.
2, 3. Exteriors of lower valves of young individuals.
4, Exterior of upper valve, with typical form and sculptnre.
Upper Marlboro.
4a. Interior of the same.
5. Exterior of lower valve, abnormally elongated and shallow.
Clifton Beaeh.
Figs. 6, 6a. GRYPHAEA VESICULARIS Lamarck ........... e .. 193

6. Iixterior of lower valve. Clifton Beach.
6a. Exterior of upper valve of same individual, with lower valve
in position.
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Fig. 1. PTERIA LIMULA (Conrad) ..........coeviiiiiiiii....
Exterior of left valve. Popes Creek.

Figs. 2, 2a, 3, 3a, 4. GuLycyMERIS 1DoNLUS (Conrad) .......vevveinnn..
i} >
2. Interior of specimen. Upper Marlboro. Acad. Nat. Sci. Phila.

2a. Exterior of the same specimen.

3. Exterior of larger specimen from the same locality and col-

lection.
3a. Interior of the same specimen.
4. Exterior of another specimen from Upper Mariboro.

Figs. 5, 5a. Tricoxoarca DEcIsA (Conrad) var. ............oooiaa..

5. Interior of a right valve. Woodstock.
5a. Exterior of the same valve.
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Figs. 1a,

la.

11

nterior of left valve.

PLATE LIL

1b. CUCULLAEA GIGANTEA Conrad .....
Potomace Creek.

Exterior of same valve.
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PLATE LIII.

IFigs. 1a, 1b. CUCULLAEA GIGANTEA Conrad .........coiiiiiiinennan..
la. Interior of right valve of individual figured on Plate LIl
1b. Exterior of same valve.
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PLATE LIV.
PA
Figs. 1a, 1b, 1e. CUCULLAEA GIGANTEA Comrad ............oviiiioas 196
la. Exterior of left valve of young of the trausrersa type. Potomac
Creek.
1b. Interior of the same valve.
1c. Dorsal aspect of large cast. Fort Washington.
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PLATE LV.

Figs. 1a, 1b, le. CUCULLAEA GIGANTEA Conrad
la, 1b. Diagrams showing {ransverse section of the individual
figured on Plates LII and LIII.
1e. l.ateral aspeet of the individual figured on Plate T.IV, Fig. lc.
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PLATE LVI.

Figs. 1-4. LEDA 1MPROCERA (Comrad) .............

1. Exterior of right valve. TPopes Creek. -
2. Interior of right valve. Woodstock.

3. Interior of right valve. T’opes Creek.
4. Exterior of right valve. Popes Creek.

Iigs. 5, 6, 7, 7a. LEDA PARVA (Rogers) ............

5. Dorsal aspeet of individual. Woodstock.
6. Iixterior of right valve. Woodstock.

7. Interior of left valve. Woodstock.

7a. Exterior of same specimen.

Figs. 8, 8a. LEDA CULTELLIFORMIS (Rogers) .......

8. Exterior of right valve. Woodstock.
8a. Imterior of right valve. Woodstock.

Figs. 9, 10. LEDA POTOMACENSIS I SPv vvvursesonn..

9. Exterior of right valve. Port Royal, Va.

10. Extecrior of left valve of young individual.

Fig. 11. LEDA CLIFTONENSIS I SP. oeuuinrenneeenn...

..................... 200

Popes Creck.

..................... 201

Exterior of right valve. 2 miles below Potomae Creck.
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PLATE LVII.

Tigs. 1, 2, 2a. LEDA PARILIS (Conrad) .....covviiniiiiinnninninn,

1. Exterior of left valve. Upper Marlboro.
2. Exterior of right valve. Same loeality.
2a. Interior of same valve.

Fig. 3. LEDA PARILIS (Conrad) vaT.........c..oeiivnieennnnenns

Ixterior of left valve. Probably from Woodstock.

Figs. 4, 4a, 5. LEDA TYSONI I, SP. tevrnnrreeeectnnronessoseenns

4. Interior of right valve. Woodstock.
4a. Iixterior of same valve.
5. Exterior of smaller right valve. Woodstoek.

Fig. 6. NUCULA OVULA Lea ..........co0eueen
Exterior of left valve. Woodstocek.

TFigs. 7, 7a, 8, 8a. NUCULA POTOMACENSIS Th, S «onvvnnnnnneecannnneennns

7. Interior of left valve. Woodstock.
7a. Exterior of same valve.

8. Exterior of right valve. Woodstock.
8a. Interior of same valve.
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PLATE LVIIL

PAGE
Figs. 1, 1a, 1b, 1c. PLATIDIA MARYLANDICA Il SPeeeuuunnensncosesoannnns 203
1. Exterior of ventral valve. Upper Marlboro.
la. Interior of the same.
1b. Exterior of dorsal valve of the same individual.
lc. Interior of the same.
Figs. 2, 3, 3a. 'TEREBRATULA HARLANI MOTtON......o0oniiininnennnnnnnnn, 204

2. Interior of ventral valve. 3 miles west of Lecland. X 4/9
3. Exterior of ventral valve from the same locality.
3a. Dorsal aspect of the same individual.
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PAGE
Tigs. 1 and 2. TASCIPORA SUBRAMOSA N SP. teeeecteinnerarnrnrnncnces 207
1. A fragment. Upper Marlboro. X 6
2. Surface of same, showing several covered apertures, X 20
Fig. 3. DISCOSPARSA VARIANS 11 SP. cuverneeueecrnsneonnnaneacscerees 205

3. Surface of a parasitic specimen, showing one of its macuke.
Upper Marlboro. X 12

Iigs, 4-8. CAVARIA DUMOSA Il SPe tvtutunennnnesennentesenteenouans s 208
4. Tortion of a small but well preserved branch, showing iwo
macule, prominent zooecial mouths, and mesopores. When
worn the walls are much thinner and the apertuves corre-

spondingly larger. X9

5. Portion of the fractured end of a branch. X 20.

6. A braunch hroken longitudinally to show the central hollow and
tubes bending outward from it. X 9

7. Surface of another specimen, showing portion of one of the large
gonoeysts in right half of fignre and usual appearance of
zooecin and mesopores in left half. Tt is to be observed that
not only thie zooecial tubes pass through the gonoeyst but
smaller accessory tubes, evidently different from the ordinary
mesopores, as well, (See also Tig. 8.) X 20

3. Onc of the large gonocysts broken so as to show the tubes pass-
ing through it. X 20

The originals of Pigs. 4-8 are all from Upper Marlboro.

Figs. 9-12. RETICULIPORA DicmoToMa Gabb and Horn.....ovvnennennn. 207
9. The broken end (trausverse section) of a fragment. In the lower
half the length of the tnbes corresponds with the length of the
branches, but in the upper part they turn gradually upward
until their direction is nearly at right ungles to the length. X 6

10. Upper and lower fourths of the same. X 20

11. Portion of one of the sides of a fragment. X 20

12. A broken gonocyst which was found over a previous smaller
cyst which remains intact. X 20

Figured speciniens all from Upper Marlboro.

Tigs. 13 and 14. CERIOPORA MICROPORA Goldfuss ..............cvoovveses 210
13. A subglobular mass, showing the form usually characterizing
this species. 21, miles above Popes Creek. X 6
14. Surface of the same. X 20

Figs. 15 and 16. HETEROPORA ? TECTA T, SP. socoroneorrrrretenes e 210
15. Upper portion of a zoarium. The terminal portions of the
branch are covered uniformly with subangular mouths of
tubes, while in the lower portion and in the axis of the main
bifureation, nearly all the mouths are covered with a finely
punctate pellicle. The few apertures in the pclliculate parts

are rounded. Upper Marlboro. X 6
16. Portion of the same. X 20
Figs. 17 and 18. LEPRALIA SUBPLANA T SP. «oecevcnorntunsuencencesse 219
17. Surface of a specimen preserving the front wall of only seven
of the zooecia shown in the fignre. Upper Marlboro. X 20
18. The edge of a broken speciinen from the same locality, showing
four layers of zooecia. X 20
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PLATE LX.

Figs. 1 and 2. MEMBRANIPORA RIMULATA TL SPt vvvvvvtrnnnnnnneeeeeeenns 211
1. Surface of a specimen of the small-celled variety of this species.
Upper Marlboro. X 20
2. Surface of the type specimen. X 20

Figs. 3 and 4. MEMBRANIPORA SPICULOSA 1. SPu vvveveeennnnnneonnsneens 212
3. Surface of a specimen, showing forni and arrangement of zooecia
and ovicells. Upper Marlboro. X 20
4. Several zooecia of same, more highly magnified.

Figs. 5 and 6. MEMBRANIPORA ANGUSTA T SP. vovveeninnnnnrenneeennnnns 213
5. Surface of a specimen, showing connecting pores and ovicells.
Upper Marlboro. X 25
6. Portion of another and more worn specimen, without ovicells.

X 20
Fig. 7. BIFLUSTRA TORTA Gabb and Horn ..o, 214
7. Portion of a fragment of the bifoliate zoarium of this species.

Upper Marlboro. X 20

Figs. 8 and 9. REPTOFLUSTRELLA HETEROPORA Gabb and Horn......... 213
8. Surfacc of the lLocene form. Upper Martboro. X 20
9. Onc zooccium of same more highly magnified.

Figs. 10 and 11. EscirAra ?? D1GITATA Morton ... ..., 216
10. Surface of a fragment of the Eocene forin of this species. Upper
Marlboro. X 20
11. Perfect zooecium of same more highly magnified to show the
lunarium-like process of the lower border of the aperture.

Tigs. 12 and 13. CRIBRILINA MODESTA 1. SP. tevevnveeeeeaesonasnsnneeess 218
12. Portion of the type specimen of this specics. Upper Marlboro.
X 20

13. One zooccium of same more highly magnified.

[Fig. 14. CRIBRILINA CRASSULA T SP. tvvnnroneraoceeeecenansnssnscoseses 218
14. Portion of the soinewhat worn specimen described. Upper Marl-
boro. X 20

Tigs. 15 and 16. LEPRALIA LABIOSA TSPt teetunsonetneenneansantoneees 220
15. Surface of an average specimen. X 20
16. Two young zooecia, each with two avicularia and a semilunate
area in the upper portion of the apertural rim. X 20

Figs. 17 and 18. MUCRONELLA ASPERA T SP. +coneeennerecnntoanens e 221
17. Surfacc of a speeimen. Upper Marlboro. X 20
18. A few zooecia of another specimen. X 20

Figs. 19 and 20. LUNULITES REVERSA 1. SPh ceveninnnieneneeeneencenn e 217
19. Portion of front surface of the specimen described. 2 miles
below Polomac Creek. X 25
20. Portion of dorsal surface of same. X 20
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PLATE LXI.

PAGE
¥Fig. 1. TRAGMENT OF SPATANGOID PLATE. ....cutuuuarneeesoeesocensenns 282
“vergrecn, Va. X 5/3
Fig. 2, TOHINOID SPINE .. .it.etnittinniteiaeeaeneaeanieanieneans . 232
Potomac Creck.
Figs. 3, 30, FLABELLUM SP. +ttvntttnttetnuneeaneeeannsreenneernoneennns 222
3. Upright view of corallum, height 12 mm. 1 mile southeast of
Piscataway.
Ja. Calicular view, greater diameter of calice, 15.5 mmn.
Figs. 4, 4a, 4b. TURBINOLIA ACUTICOSTATA Vaughan.................... 223
4. Upright view of corallum, height 6.5 mm. Topes Creck.
4a. Calicular view, diameter of calice, 3 mm.
4b. Margins of the coste of another specimen enlarged.
Tigs. 5 to 8. TROCHOCYATHUS CLARKEANUS Vaughan.................... 225

5. Upright view of a specimen, height 12.5 mm.

5a. Calicular view of the same, greater diameter of calice, 7.75 min.
6. Upright view, height 10.5 mm.

=

7. Upright view of another specimen, height 10 mm.
8. Upright view of a fourth specimen, height 9.5 mm.

Figs. 9, 9a, 9b. DPARACYATHUS MARYLANDICUS T SP. svvevneeernreeennnnns 226
9. Upright view of corallum, height 5 mm., 1 mile northeast of
Piscataway.

9a. Costee enlarged.
9b. Calicular view, greater diameter of calice, 5.75 mm.

Tigs., 10, 11. BALANOPHYLLIA DESMOPHYLLUM M.-E. and H..............
10. Upright view, height 23 mm., 1 mile southeast of Mason Springs.
11. Upright view of another specimen, height 26 mm. Samc locality.

1w
w
-2

Figs. 12 to 14. EUPSAMMIA ELABORATA (Conrad) ..........cceevvvnninn. 229

12. Upright view of a specimen, height 17.5 mm.

13, 13a. Conrad’s type (from Alabama), length of corallum, 13 mm.:
greater diameter of calice, 12 mm.

14, 14a. An unusually slender specimen; height of corallum, 15.5
mm.; greater diameter of calice, 9.5 mm. Potomac Creek.

Figs. 15, 15a, 15b. EUPSAMMIA CONRADI Vaughan....................... 231
Conrad’s type of Turbinolia pileolus (not Turbinolia pileolus Tich-
wald). Height of corallum, 11 mmn.; greater diamcter of calice,
13 mm. Acad. Nat. Sci. Phila.
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PLATE LXTI.

Fig. 1. TEXTULARIA GRAMEN d'Orbigny
1 mile northeast of Piscataway.

Fig. 2. TEXTULARIA SAGITTULA Defrance
Upper Marlboro. X 50

Fig. 3. TEXTULARIA SUBANGULATA d'Orbigny
Brooks Estate near Seat Pleasant. X

I"ig. 4. SPIROPLECTA CLARKI Bagg
Type specinmen. Woodstock.

Fig. 5. NODOSARIA AFFINTS (d’Orbigny)
Woodstock. X 10

Fig. 6. NODOSARIA RACILLUM Defrance
3 miles west of Leeland. X 10

Fig. 7. NODOSARIA COMMUNIS (d’Orbigny)
1 miles northeast of Piscataway. X 24

Yig. 8. NODOSARIA CONSORBRINA var. EMACIATA (Reuss)
Upper Marlboro, X 10

TFig. 9. NODOSARIA SANDBERGERI (Reuss)
Upper Marlboro. X 24

Fig. 10. NODOSARIA ORLIQUA (Linné) ...
Upper Marlboro. X 10







PLATIE LXII.

Fig. 1. VacINULINA LEGUMEN (Linné)
Brooks Estate near Seat I’leasant.

Figs. 2, 8. MARGINULINA cosTATA (Batsch)

Fig. 4. CrISTELLARIA ¢ipBa d'Orbigny
1 mile northeast of Piscataway.

FFig. 5. CRISTELLARIA ROTATULA (Lamarck)

1 mile southeast of Mason Springs

2. Large individual from Upper Marlboro.

3. Smaller individual from same locality.

X7

Fig. 6. CRISTELLARIA RADIATA (Bornemann)

Woodstock. X 24

~

Fig. 7. Porvmorrimza avstriaca (d'Orbigny)

Woodstock. X 50

Figs. 8, 9. TOLYMORPHINA COMMUNIS (d’'Orbigny)

8. Woodstock, X 50
9. Upper Marlboro. X 50

Fig. 10. POLYMORPHINA COMPREssA d’ Orbigny

Woodstoclk. X 40

Fig. 11, POLYMORPIIINA ELEGANTISSIMA Parker and Jones

Woodstock. X 50

Fig. 12. Porymorrmina aisea (d'Orbigny)

Brooks Estate near Seat Pleasant.

Fig. 13. PorLyMorrmiNa ractea (Walker and Jacob) .

Upper Marlboro. X 50

>

Fig. 14. PoryMorrmNa rrarLoxca Terquen

Woodstock. X 32

Figs. 15, 16, 16a. GLOBIGERINA BULLOIDLS aA’Orbigny.

Well at Chesapeake Beach at 90-92 feet,

5

X 50
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PAGE

Fig. 1. DISCORRINA BERTHELOTI (A’Orbigny) .......oocovveinnennninnn.. 251
Woodstoclk. X 62

Fig. 2. DISCORBINA TURBO (d’Orbigny) ....ouvvenneirneeeennaenennns, 251
Upper Marlboro. X 62

Tig. 3. TRUNCATULINA LoBATULA (Walker and Jacob) ........... ..., 252
Upper Marlboro. X 62

Fig. 4. TRUNCATULINA UNGERIANA (XOrbigny) ..o, 253
Upper Marlboro. X 30

Fig. 5. ANOMALINA AMMONOIDES (Reuss) .ovviiininnn .. 254
Upper Marlboro. X 62

Fig, 6. ANOMALINA GROSSERUGOSA (Giimbel) ..............LL, 254
1 mile northeast of Piscataway. X 62

Fig. 7. PULVINULINA EXIGNA VAr. OBTUSA DUITOWS ......oooononnnn ... 255
1 mile northeast of Piscataway. X 62

Fig. 8. PULVINULINA SCHREIBERSIT (°Orbigny) ..............covono.... 256
Woodstock. X 62

Fig. 9. NONIONINA AFFINIS REOUSS \uvivnineenensrseee e 257
Woodstock. X 62

Fig. 10. AMPHISTEGINA LESSONTI A’Orbighy .....oouuntiunenn i, 257
Woodstock. X 25

Figs. 11, 11a, 11b, CARPOLITIIUS MARYLANDICUS 1. SPe it 258

11, Longitudinal section, showing position and shape of sced cell,
Popes Creek.

11a. Entirc fruit, side view.

11b. Entire fruit, viewed at the apex.

Figs. 12, 12a, 12b. CARPOLITHUS MARYLANDICUS var. RUGOSUS 1. var..... 238
12. Longitudinal section. showing position and shape of seed cell.
Popes Creclk.
12a. Entire fruit, side view.
12b. KEntire fruit, viewed at the apex.
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A.

Academy of Natural Sciences, Phila-
delphia, 17.

Accumulation of deposits, conditions
of, 90.

Alabama, Claiborne beds of, 27.

Aldrich, T. M., 31, 75, 77, 79.

“ Alluvial deposits,” 25.

Alluvial formation, 25.

Annapolis, fossils from, 74, 76, 78, 80,
149, 178, 205.

Appalachian Region, 21.

Aquia Creek, section near, 68, 69.

Aquia Creek, fossils from, 74, 76, 78,
80, 96, 98, 102, 104, 105, 107, 124, 131,
132, 138, 146, 148, 149, 151-154, 160-
162, 166, 172-174, 178, 181, 182, 186,
192, 193, 197, 201, 223, 225, 231.

Aquia formation, 58, 85.

Aquia formation, composition of, 59.

Aquia formation, distribution of, 74,
80.

Aquia formation, deseription of, 59.

Aquia formation, fossils from, 58, 68,
69, 71, 72, 73, 74, 76, 78, 80.

Aquia formation, relation of to
Chickasawan, 87.

Aquia stage, species of, 86, 87.

Aruudcel forination, 45.

Ashley, S. C., 101.

Atlantic Coast Province, distribution
of Eocene in, 75.

B.
Bagg, R. M., Jr., 16, 31, 93.
Bailey, J. W., 31, 56.
Bassler, Ray S., 31, 41, 121.
Bells Landing substage, 37, 84.
Bibbins, A., 30.
Bognor rock, 92.
3ooth, 1. C., 28, 32.
Jraeheux sands, 37, 92.
DProad Creek, section near, 73.
Bulhrstone, 37.
Duena Vista, fossils from, 74, 76, 7S,
80, 138.
h

INDEX

C.

Casc, E. C., 16, 93.

Calcaire Grossier, 91.

Chapel Point, fossils from, 75, 77, 79,
81, 145, 152, 160, 164, 166, 169, 177,
179, 193, 201.

Character of Eocenc deposits, 52.

Charles Branch, fossils from, 75
79, 81, 201, 203.

Charles County, 102.

Chesapeake Beach, fossils from well
at, 75, 77, 79, 81, 160, 161, 166, 247,
251, 254, 256.

Chesapeake group, 47.

Chester River, section on, 73.

Chickasawan stage, 84, 87, 89.

City Point, Va., 33, 34.

Claiborne beds of Alabama, 27.

Claibornian stage, 84.

Clark, Wm. DBullock, 9, 21, 32, 938,

Cleaveland, Parker, 25, 33.

Clifton, fossils from, 74, 76, 80, 95-97,
100, 112, 123, 125, 138, 148, 149, 151,
152, 160-164, 166, 170, 172, 176, 181,
183, 185-187, 191, 194, 197, 198, 201.

Coastal Plain, 21.

Coastal Plain deposits, general rela-
tions of, 44.

Collington, fossils from, 74, 76, 78, 80,
149, 170, 178, 181.

Columbia formation, 49.

Comnnission, 5.

Conditions of accumulation of Io-
cene deposits, 90.

Conrad, ‘I. A., 27, 28, 29, 33, 34, 35, 51,
it

Contents, 11.

Cope, E. D., 111.

Corrclation of deposits, 82.

Correlation of deposits with those of
Europe, 91.

Cretaceous, 75, 77, 79, 81.

Cretaceous, description of, 45.

Crownsville, fossils from, 74, 76, 78, 80,
138,
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D.
Dall, W. H., 17, 35, 83, 92, 166, 167, 197.
Dana, James D., 35.
Darton, N. II., 30, 35, 40, 49, 57.
Delaware, Eocene of, 49.
Depth of sedimentation, 57.
Distribution of species in Aquia for-
mation, 74, 76, 78, 80.
Distribution of specics in Eocene, 75,
7, 79, 81,
Distribution of spceies in Nanjemoy
formation, 75, 77, 79, 81.
Distribution of species, 73.
Distribution of strata, 49.
Ducatel, J. T., 28, 36.

E.

Eastman, Charles R., 16, 93.

Ehrenberg, C. G., 56.

Eocene deposits, composition of, 52.

Eocene deposits correlated within
Middle Atlantic Slope, S2.

Eocene deposits, general character
o5 B3, 52.

Eocene deposits, general distribution
of, 75.

Eocene deposits, origin of, 54.

Eocene deposits, strike and dip of, 53.

Eocene deposits, thickness of, 54, 90.

Eocene foraminifera, 31.

Eocene formations correlated with
Gulf states, 83.

Eocene, first use in America, 27.

Eocene of Middle Atlantic Slope, de-
scription of, 46.

Eocene strata, distribution of, 49.

Eolignitie, 37.

European equivalents, 91.

Evergreen, Va., fossils from, 174. 232.

F.

Faunal stages, table showing, 58.

Featherstonhaugh, G. W., 36.

Finch, John, 25, 36.

Fireman, Peter, analyses by, 53.

Fontaine, \V. M., 36.

Formations, table showing, 58.

Formations and faunal stages, 58.

Fort Washington, 27, 31, 33.

Fort Washington, fossils from, 74, 76,
78, 80, 104-106, 138, 148, 149, 151,
152, 161, 162, 166, 167, 170, 172, 179,
181, 185, 186, 191, 192, 197.

Fossils of Paspotansa substage, 63.

Fossils of Piscataway substage, 61.

Fossils of Potapaco substage, 65.

Fossils of Woodstock substage, 66.

Fredericktown, fossils from, 74, 76, 78,
80, 172, 178, 193, 197.

G.

General stratigraphic relatious, 44.

Geographical distribution of species,
3.

Geological criteria, 89.

Geological distribution of species, 73.

Geological divisions, 15.

Gilman, Daniel C., 5.

Glymont, 61.

Glymont, fossils from, 74, 76, 78, 80,
107, 148, 149, 151, 152, 162, 163, 165,
170, 172, 176, 181, 182, 186, 191, 193,
197.

Glymont, section at, 68.

Greensand, origin of, 55.

Greggs Landing substage, 84.

Grimesville, fossils from, 74, 76, 78, 80,
170, 172, 192.

Gulf province, distribution in, 75.

H.

Hanover county, Va., fossils from, 188.

Hardesty, fossils from, 74, 76, 78, 80.
141, 148, 151, 162, 170, 172, 178, 182,
191, 195, 197.

Harris, G. D., 17, 30, 37, 75, 77, 79, 133,
166, 167, 197.

Harrisous Landing, fossils from, 74,
76, 78, 80, 172,

Hatchetigbee substage, 84.

Hayden, H. 11., 25, 37.

Heilprin, A., 37, 91,

Heinrich, O. J., 38.

Hering, Joshua W., 5.

Higgins, James, 30, 38.

Hilgard, E. \V., 48.

Hills Bridge, fossils from, 75, 77, 79,
81, 160, 165, 194.

Historical review, 24.

Hollick, Arthur, 16, 93.

Hotehkiss, Jed., 38.

Hunter, . C., 17.

JG,
Nlustrations, List of, 13.
Introduction, 21.
Iterson, F. von, 17.
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J.

Jacksonian, fossils from, 75, 77, 79, 81.

Jacksonian stage, 84, 85.

Jaekel, O., 104.

James river, deposits of, 29.

Johns Ifopkins University, collections
of, 17.

Johnson, C. W., 17.

K.

Kalm, Peter, 24, 38.
Xoken, E., 114, 115,

L.

Lafayette formation, 47.

La Plata, fossils from, 75, 77, 79, 81,
180.

Lea, Henry C., 39.

Lea, Isaac, 27, 39, 91.

Leeland, fossils from, 74, 76, 78, 80,
181, 191, 197, 205, 237.

Leidy, Joseph, 101.

Letter of transmittal, 9.

Lignitic of Gulf, 37.

Liverpool Point, fossils from, 74, 76,
78, 80, 95, 100, 103, 104, 105-107, 132,
136, 148, 149, 151, 152, 160, 164, 170,
172, 176, 181, 182, 185, 192, 197, 201.

London clay, 27, 33, 91.

Lower Chickasawan stage, 85.

Lower Chickasawan stage,
from, 75, 77, 79, 81.

Lower Claibornian, 85.

Lyell, Chas., 29, 39, 91.

Lyons Creck, section near, 72.

fossils

M.

McConnell, J. C., 17.

MecGee, W J, 30, 40, 49.

Maclure, William, 24, 39.

Manasquan formation, 205.

Marlboro clay, 65.

Marlboro Point, fossils from, 226, 231.

Marls, analyses of, 53.

Marsh, O. C., 111.

Marshall Hall, 162.

Martin, George Curtis, 21, 93.

Maryland, Focene in, 50.

Mason Springs, fossils from, 74, 76, 78,
80, 125-127, 120-131, 140, 144, 146,
148, 149, 151-153, 155, 161-163, 166,
170, 173, 176, 181, 184, 186, 191, 197,
200, 231, 237, 243.

Matawan formation, 45.

Mattawoman Creek, fossils from, 74,
76, 78, 80, 106, 172, 176, 181, 182, 191,

Maury, M. F., 39.

Meyer, O., 91.

Middle Atlantic Slope, 21.

Midwayan stage, 84, 85.

Miller, S. A., 40.

Monmonth formations, 45.

Morton, S. G., 26, 27, 40.

Mount Misery, deposits at, 52.

Mullica 1Iill, N. J., 214, 215, 216.

Murchison, R. L, 29, 41.

Murray & Renard, 55.

N.

Nanafalia substage, 84.

Nanjemoy Creek, 66.

Nanjemoy Creek, fossils from, 75, 77,
79, 80, 125, 145, 160, 164, 165, 169,
179, 199, 203.

Nanjemoy Creek, section near, 70.

Nanjemoy formation, 47, 58, 69, 70, 71,
72, 85.

Nanjemoy formation described, 64.

Nanjemoy formation, relations to
Chickasawan, 89.

Nanjemoy stage, species of, 87, 88.

Neocene deposits described, 47.

New Jersey, greensands of, 28.

Nickles, John M., 31, 41.

Noetling, ., 104.

0.

Origin of Eocene materials, 54.
Ostrea sellaeformis zone, 83.
Oxen, section at, 71.

P,
Paleontological criteria, 84.
Pamunkey formation, 35, 57.
Pamunkey Group, 58.
TPamnunkey river, Va., 35.
Paniunkey river, Va., fossils from, 232.
Paspotansa Creek, fossils from, 74, 76,
78, 80, 141, 147, 149, 151, 155, 162,
170, 173, 178, 181, 186, 189, 191, 197.
Paspotansa stage, 58, 69, 72, 73, 74, 75,
G i, @85 19, 80,81
Paspotansa stage described, 62.
Paspotansa stage, distribution, 74, 80.
Paspotansa stage, fossils of, 63.
Patapsco formations, 45.
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Patuxent formations, 45.

Patuxent river, section on, 72.

Piedmont Plateau, 21.

Pierce, James, 26, 41.

Pilsbry, H. A., 17.

Pisgah, fossils from, 74, 76, 78, 80, 172,
191,

Piscataway, 33, 34.

Piscataway, fossils from, 75, 77, 79, 81,
124, 125, 126, 128, 131, 133, 135, 136,
147-149, 151, 157, 159-165, 169, 171-
173, 175, 176, 178, 180, 181, 185, 188,
191, 193, 195, 197, 201, 202, 223, 226,
227, 233, 242, 255, 256.

Piscataway, section at, 72.

Piscataway Creek, fossils from, 74, 76,
78, 80, 150.

Piscataway stage, 58, 68, 69, 71, 73, 74,
75, 76, 77, 78, 79, 80, 81.

Piscataway stage described, 60.

Piscataway stage, distribution in, 74,
30.

Piscataway stage, fossils of, 61.

Pleistocene deposits described, 48.

Pomonkey Neck, fossils from, 74, 76,
78, 80, 132, 133, 143, 184.

Popes Creek, fossils fromn, 75, 77, 79,
81, 102, 106, 108, 115, 123, 128, 130,
131, 136, 138, 139, 142, 146, 149, 150,
152, 155, 159, 161, 163-166, 169, 171,
173, 175, 176, 177, 179, 180, 182, 185,
187, 188, 192, 194, 195, 197, 198, 199,
202, 203, 210, 225.

Popes Creek, section near, 70, 71.

Post Eocene, fossils from, 75, 77, 79,
81,

Port Tobacco, 32, 66.

Port Tobacco, fossils from, 75, 77, 79,
81, 115, 124, 125, 131, 145, 151, 152,
159, 160, 179, 193, 201.

Potapaco stage, 58, 65, 69, 70, 72, 75,
TR o Bbel

Potapaco stage described, 65.

Potapaco stage, distribution in, 75.

Potapaco stage, fossils of, 65.

Potomac Creek, 75.

Potomac Creek, fossils from, 74, 75-80,
100, 124-126, 129, 131-134, 136, 137,
140, 141, 144, 146-148, 150-157, 162,
163, 166, 170, 172, 173, 176, 178-182,
186, 189-191, 193, 195, 197, 201, 218,
225, 226, 231, 232, 237.

Potomac Creek, section near, 69, 70.

Potomac Group, 45..

Potomac River section, 67.

Potomac river, section on, 67.

Preface, 15.

Probst, J., 104.

R.

Rancocas formation, 45.

Raritan formation, 45.

Reedy Run, fossils from, 74, 76, 78, 80
170, 172, 182, 191.

Rogers, H. D., 28, 42,

Rogers, William B., 27, 28, 41, 42, 51.

Rolplh’s Landing, fossils from, 74, 76,
78, 80, 148, 150, 162, 173, 1%8, 181,
195, 197.

Rolph’s Landing, sections near, 73.

Ruffin, Edmnnd, 42.

S.

Say, Thomas, 26, 42.

Schuchert, Charles, 16, 204.

Schiépf, Johann David, 24, 42.

Scat Pleasant, fossils from, 74, 76, 78,
80, 120, 148, 149, 162, 170, 172, 181-
183, 192, 235, 238, 240, 254.

Seat Pleasant, section near, 71.

Secondary formation, 25.

Scction at Glymont, 68.

Seetion near Lyons Creek, 72.

Sections uear Potomac Creek, 69-70.

Section of Potomac river, 67, 68.

Section of western portion of bluff at
Aqnia Creek, 69.

Sedimentation, depth of, 57.

Severn river, fossils from, 74, 76, 78,
80, 179, 191, 232.

Severn river, section near, 13.

Shark River formation, 205.

Shattuck, G. B., 30, 49.

Silvester, R. W., 5.

Smith, John Walter, 5.

Southeast Creek, fossils from, 74, 76,
78, 80, 188, 189.

South River, fossils from near, 74, 76,
78, 80, 145, 148-150, 172, 173, 178,
179, 181, 183, 191-193, 195, 197, 200,
202, 232.

South River, section at, 73.

Specics, distribution of, 73.

Stratigraphical and paleontological
characteristics, 57.

Strike and dip of Eocene deposits, 53.

Suessonian, 92.

Swan Creek, fossils from, 74, 76, 78, 80,
191.
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Table of correlation, 85.

Table showing formations and faunal
stages, 58.

Table showing geographical and geo-
logical distribution of species, 73.

Table showing local and general dis-
tribution of Eocene species, 74.

Timber Creelk, N. J., 208, 214,215,216,219.

Tertiary formations, 22, 25.

Thanet sands, 37, 92.

Thickness of Eocene deposits, 54.

Thrift, fossils from, 75, 77, 79, 81, 168,
197,

Thrift, seetion near, 72.

Tinkers Creck, fossils from, 74, 76, 78,
80, 148, 149, 162, 191,

Transgression of Eocene deposits, 83.

Transmittal, letter of, 9.

Tuomey, M., 43, 123.

Turritella rock, 64.

Tyson, Philip L., 30, 43.

0]

Uhler, P. R., 30, 43.

Ulrich, E. 0., 16, 81, 93.

U. 8. Geological Survey, 17.

U. S. National Musewmn, 17.

Upper Chickasawan, 85.

Upper Chickasawan, fossils from, 75,
T, 79, 81,

Upper Claibornian, 85.

Upper Marlboro, 31, 32, 34.

Upper Marlboro, fossils from, 74-81,
117, 118, 120, 121, 124, 136, 140, 143,
145, 148-152, 135, 157-162, 164, 165,
169-176, 178, 180, 181, 183, 186, 188,
189, 191-193, 197, 199, 200, 202, 203,
206-208, 210-216, 218-222, 231-234,
237-239, 241-243, 249, 252-254,

Upper Marlboro, section near, 72.

V.

Van Rensselaer, J. 26, 43.

Vanuxem, Lardner, 26.

Vaughan, T. Wayland, 16, 43, 81, 93.

Vincentown, N. J., 121, 206, 208, 209,
212, 214, 215, 216, 220, 222,

Virginia, Eocene of, 51.

Ww.

Wades Bay, fossils from, 74, 76, 7S, 80,
181, 186, 191.

Washington, D. C., 35.

Washington, fossils from near, 163.

Willis, Bailey, 40.

Williams, G. II., 40.

Winchester, fossils from, 74, 76, 78, 80,
162.

Woods Bluff, Ala., 227

Woods Bluft substage, 84, 223.

Woodstock, fossils from, 75, 77, 79, 81,
100, 105, 106, 109, 115, 122, 124, 125,
131, 133, 135, 136, 143, 150-152, 160,
163-166, 168, 171, 173, 175-177, 179,
184-187, 189, 192, 195-199, 201-203,
223, 236, 237, 243, 244, 246, 247, 249,
251, 253, 256-258.

Woodstock, scetion at, 70.

Woodstock stage, 58, 66, 70, 71, 75, 77,
79, 81.

Woodstock stage described, 66.

Woodstock stage, distribution of spe-
cies from, 75, 77, 79, 81.

Woodstock stage, fossils of, 66.

Woodstocek, Va., 31.

Woodward, A. 8., 98, 101.

Woodward, Smith, 104.

Wyman, Jeffries, 111, 112, 115.







PALEONTOLOGICAL INDEX

A.

Actaconidace, 123.

Actinopterygii, 110.

Actcon metanellus, 156.

Actobatis, 101.

Actobatis arcuatus, 74, 75, 102, 2065.

Aectobatis profundus, 102.

Amphistegina lessonii, 67, 80, 81, 257,
316.

Angelus, 166.

Anomalina ammonoides, 63, 80, 81, 254,
316. .

Anomalina grosserugosa, 63, 80, 81,
254, 316.

Anomalodesmacea, 184,

Anomia marylandica, 78, 79, 187, 295.

Anomia megeei, 187, 295.

Anomia ruffini, 187.

Anomiidae, 187.

Anthozoa, 222.

Aporrhaidae, 146.

Aporrhais potomacensis, 63, 76, 77,
146, 277.

Arca onochela, 196.

Area rogersi, 196.

Arcidae, 194,

Artemis lenticularis, 171.

Arthropoda, 74, 75, 116.

Aspidobranchiata, 157.

Astarte marylandica, 63, 72, 78, 79,
183, 294.

Astartidae, 183.

Asterospondyli, 102.

Athleta tuomeyi, 130.

Avicula limula, 194.

B.

Bairdiidae, 116.

Balanophyllia desmophylum, 63, 80,
81, 85, 86, 227, 313.

Berenicea, 206, 208.

Bicrisina gaudryana, 207, 208.

Biflustra disjuncta, 212.

Biflustra torta, 63, 80, 81, 2714, 312.

Brachiopoda, 78, 79, 203.

Bryozoa, 78, 79, 80, 81, 205.

Buceinidae, 136.

Byssomya petricoloides, 186.

Bythocypris parilis, 63, 74, 75, 117, 268.

Bythoeypris subaequata, 63, 74, 116,
117, 268.

C.

Cadulus abruptus, 59, 66, 76, 77, 85, SG6,
87, 88, 89, 159, 281.

Cadulus bellulus, 159.

Cadulus subcoarctatus, 160.

Calliostoma sp., 63, 76, 77, 157.

Calyptraea apevta, 59, 76, 77, 85, 86, 88,
89, 152, 280.

Calyptraea aperta, 152.

Calyptraea trochiforinis, 152.

Calyptraphorus jacksoni, 63, 72, 76, 77,
145, 277,

Calyptraphorus trinodiferus, 59, 63,
76, 77, 83, 86, 88, 149, 277.

Calyptraphorus trinodiferus (?) var,
76, 74, 146.

Calyptraphorus velatus, 146.

Calyptrophorus. See Calyptraphorus.

Cancellaria graciloides, 128.

Canccllaria graciloides var., 63, 74, 75,
85, 86, 128, 273.

Cancellaria (Narona) potomacensis,
63, 74, 75, 129, 273.

Cancellaria parva, 129.

Cancellaria ulmula, 129.

Cancellaria sp., 63, 74, 75, 129, 273.

Cancellaridae, 128.

Cancroidea, 116.

Capulidae, 152.

Carcharias, 109,

Carchariidae, 108.

Carcharodon, 107.

Carcharodon acutidens, 108,

Carcharodon angustidens, 108.

Carcharodon auriculatus, 66, 74, 108.

Carcharodon contortidens, 108.

Carcharodon crassidens, 108.

Carcharodon rectus, 108.
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Cardiidae, 172.

Cardita planicosta, 178.

Carditidae, 172, 177.

Cardium (Protocardia) lenis, 172, 173.

Cardium nicolletti, 172.

Caricella pyruloides (?), 60, 74, 75, 85,
86, 131, 273.

Caricella, 131.

Caricella sp., 62, 131.

Carpolithus marylandicus, 67, S0, 81,
258, 316.

Carpolithus marylandicus var. rugo-
sus, 67, 80, 81, 238, 316.

Caryophyllidae, 225.

Cassididae, 144.

Cassidaria brevidentata, 144.

Cavaria dumosa, 63, 78, 79, 208, 311.

Cavaria ramosa, 209.

Cephalopoda, 74, 75, 122.

Ceriopora micropora, 65, 80, 81, 210,
311.

Cerioporidae, 208.

Cestraciontidae, 102,

Cheloniidae, 97.

Chilostomata, 211.

Chrysodommns engonatus, 63, 76, 77, 85,
86, 140, 274,

Cidaridae, 232.

Cidaroida, 232.

Clydonautilidae, 122.

Coelenterata, 80, 81, 222.

Compressidens, 159.

Coprolites, 96, 115, 262.

Coralliophaga bryani, 63, 78, 79, 183.

Coralliophaga (Oryctomya) bryani,
183, 295.

Corbula alabamiensis, 163.

Corbula aldrichi, 76, 77, 83, 86, 88, 163,
284.

Corbula nasuta, 163.

Corbula oniscus, 59, 67, 70, 76, 77, 85,
87, 88, 89, 16}, 284.

Corbula (Aloidis) oniscus, 164.

Corbula sp., 71.

Corbulidae, 163.

Corbula subengonata, 59, 67, 71, 76, 77,
85, 86, 87, 163, 284.

Crassatella alaeformis, 180.

Crassatella alta, 182,

Crassatella capri-cranium, 180.

Crassatella deeclivis, 180,

Crassatella palmula, 180,

Crassatella protexta, 180.

Crassatellites alaeformis, 60, 61, 64, 68,
69, 71, 72, 73, 78, 79, 180, 182, 183,
293.

Crassatellites alta, 63, 78, 79, 182, 294.

Crassatellites aquiana, 60, 61, 78, 79,
181, 294,

Crassatellites palmula, 181.

Crassatellites sp., 78, 79, 183, 294.

Crassatellitidae, 180.

Cribrilina crassula, 63, 80, 81, 218, 312.

Cribrilina modesta, 63, 80, 81, 218, 312.

Cribrilinidae, 218.

Cristellaria acutauricnlaris, 241.

~ Cristellaria crepidula, 242,

Cristellaria cultrata, 243.

Cristellaria excisa, 241.

Cristellaria gibba, 63, 80, 81, 21, 315.

Cristellaria pulchella, 241.

Cristellaria radiata, 66, 80, 81, 243, 315.

Cristellaria rotulata, 63, 80, 81, 242,
315.

‘ristellariae, 240,

Crocodilia, 95.

Crocodilidae, 95.

Crustacea, 116.

Cryptodira, 97.

Cucullaea gigantea, 59, 61, 64, 69, 71,
72, 73, 18, 19, 85, 86, 87, 88, 196, 304,
305, 306, 307.

Cucullaea gigantea var., 196.

Cucullaca onochela, 196.

Cucullaea rogersiana, 196.

Cucullaca transversa, 196, 197.

Cyclostoinata, 205.

Cylichina aldrichi, 125.

Cylichna venusta, 59, 70, 74, 75, 12/,
L

Cypraea smithii, 65, 76, 77, 85, 88, 144,
276.

Cypracidae, 144.

Cythere angusticostata, 121,

Cythere deshayesiana, 120.

Cythere edwardsi, 121.

Cythere hebertiana, 120,

Cythere macropora, 121.

Cytherc marylandica, 60, 74, 75, 119,
268.

Cythere punctata, 120.

Cythere thierensiana, 120.

Cythere triangularis, 119.

Cythere trigonula, 119.

Cytherca lenis, 168.

Cytherea lenticularis, 171.

Cytherea liciata, 168.
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Cytherea ovata, 168,

Cytherca pyga, 169.

Cytherea subimpressa, 170.

Cytliereis bassleri, 63, 74, 75, 120, 268.

Cytheridae, 119.

Cytheridea debilis, 122.

Cytheridea intermedia, 122.

Cytlieridea mniilleri, 122.

Cytherella compressa, 116.

Cytherella londinensis, 118.

Cytherella marlboroensis, 63, 74, 75,
117, 118, 268.

Cytherella ovata, 118.

Cytherella submarginata, 63, 74, 75,
118, 268.

Cytherellidae, 11%.

Cytheridea perarcuata, 74, 75, 121, 268.

D.

Decapoda, 116.

Dentaliidae, 158.

Deutalina aflinis, 236.

Dentalina badenensis, 237,

Dentalina comniunis, 237.

Dentalina consobrina var. emaciata,
888,

Dentalina inornata, 237.

Dentalina legumen, 237,

Dentalina sandbergeri, 238.

Deuntalina subareuata, 237.

Dentalium minutistriatum, 67, 76, 77,
138, 281.

Dentalium nississippiensis, 59, 76, 77,
159, 281,

Dentalium thalloides, 159.

Diadematidae, 232.

Diadematoida, 232.

Dione liciata, 168.

Dione ovata, 168.

Dione pyga, 170.

Diplodonta hopkinsensis, 173, 17}, 28S.

Diplodonta marlboroensis, 63, 72, 78,
79, 173, 288.

Diplodonta ungulifera, 173.

Diplodontidae, 173.

Discorbina bertheloti, 67, 80, 81, 251,
316.

Discorbina turbo, 63, 80, 81, 251, 316.

Discosparsa varians, 63, 78, 79, 203,
311,

Doliidae, 141.

Dosinia lenticularis, 171.

Dosiniopsis lenticularis, 61, 68, 69, 71,
72, 78, 79, 83, 86, 171, 287.
Dosiniopsis meekii, 171.

R,

Echinodermata, 232,
Eehinoidea, 232.
Egeria rotunda, 173.
Elasmobranehii, 98,
Ensuchia, 95.
Escharidae, 219.
Esehara digitata, S0, 81, 216, 312.
Escharipora, 218,
Escharipora immersa, 219.
Escharipora inerassata, 219.
Eseharifora typica, 222.
Euclastes (?) sp., 61, 74, 75, 97, 262.
Eulimidae, 156.
Eupsammia eonradi, 231, 313.
LEupsammia elaborata, 60, 62, 80, 81,

85, 86, 229, 313.
Eupsammia (?) pileolus, 231.

F.

Fascipora pavonina, 207.

Fascipora subramosa, 63, 78, 79, 207,
311.

Fasciporidae, 207.

Fissurellidae, 158. !

Fissuridea marlboroensis, 63, 72, 76,
77, 158, 281.

Flabelluin c¢uneiforme var. pachyphyl-
lum, 223,

Flabellum euneiforme var.
‘)03
223,

wailesi,

Flabellum johnsoni, 223.

Flabellum sp., 80, 81, 222, 313.

Foraminifera, 233.

Fulgur argutus, 142. g

Fulguroficus argutus, 76, 77, 142, 276.

Fulguroficus triscrialis, 142, 143.

Fusoficula juvenis, 63. 76, 77, 85, 86,
148, 276.

Fusidae, 133.

Fusus (I{emifusus ?) engonatus, 140,

Fusus (?), 134.

Fusus (?) interstriatus, 74, 75, 85, 87,
88, 135, 273.

Fusus (Levifusus) trabeatus, 139.

Fusus (Strepsidura) perlatus, 136.

Fusus (Strepsidura) subscalarinus,
136.

Fusus (?) subtenuis, 63, 74, 75, 85, 86,
134, 274.
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Fusus trabeatus, 138,
Fusus trabeatus (?) var., 76, 77, 139.

G.

Galeocerdo, 109.

Galeocerdo latidens, 66, 74, 75, 109, 266.

Galeocerdo minor, 109,

Gastrochaena sp., 60, 76, 77, 161, 282.

Grastrochaenidae, 161.

Gastropoda, 74, 75, 76, 77, 123.

Gibbula glandula, 60, 72, 76, 77, 157,
281.

Globulina gibba, 248.

Globigerina bulloides, 67, 80, s1, 230,
Bill5:

Globigerinidae, 250.

Glyeymeris elongata, 162.

Glyeymeris idoncus, 67, 70, 72, 73, 78,
79, 85, 86, 88, 194, 302.

Gryphaea eversa, 193.

Gryphaea vesieularis, 61, 193, 302.

Gryphaea vomer, 193.

Gryphaeostrea, 193.

Gryphaeostrea vomer, 59, 72, 193.

Guttulina austriaca, 244.

Guttulina communis, 244.

Guttulina nitida, 244.

Gymmnoglossa, 155.

1 ]

H.

Hexacoralla, 222,

Hercoglossa (Enclimmatoceras) ulriehi,
123.

Hercoglossa tuoweyi, 71, 74, 75, 122,
268, 269, 270.

Heteropora (?) tecta, 63, 80, 81, 210,
ilbll]

Heteropora (Multicrescis) parvicella,
209.

18

Tdmoniidae, 207.
Ischyrhiza (?) radiata, 112.

L.

Lagenidac, 236.

Lamna, 103, 106.

Lamna acuminata, 106.
Lamna clavata, 105.

Lamna compressa, 105.
Lamna compressa (pars), 110.
Lamna cuspidata, 105.

Lamna elegans, 104, 105.

PALEONTOLOGICAL INDEX

Lamna (?) obliqua, 106.

Lamnidae, 108.

Latiarca idonea, 196.

Latiarca onochela, 196.

Latiarca transversa, 196.

Latiarca gigantea, 196.

Latirus marylandieus, 63, 74, 75, 133,
2030

Leda (Adrana) cultelliformis, 198.

Leda cliftonensis, 60, 78, 79, 200, 201,

308.

Leda cultelliformis, 67, 70, 78, 79, 108,
308.

Leda improcera, 64, 67, 78, 79, 199, 200,
308.

Leda parilis, 72, 78, 79. 199, 309.

Leda parilis var., 66, 78, 79, 200, 309.

Leda parva, 67, 78, 79, 85, 86, 8S, 197,
308.

Leda pharcida, 201.

Leda potomacensis, 64, 78, 79, 85, 8S,
200, 308.

Leda protexta, 200, 201.

Leda tysoni, 64, 78, 79, 201, 309.

Ledidae, 199.

Lenticnlites rotulata, 242.

Lepralia labiosa, 63, 80, 81, 220, 312.

Lepralia subplana, 63, 80, 81, 219, 311.

Levifusus trabeatus (?), 66, 76, 77, 133.

Levifusus trabeatus (?) var., 66, 76, 77,
85, 88, 89, 139, 275.

Limopsidae, 195.

Limopsis decisus, 195.

Litiopa marylandica, 76, 77, 152, 280.

Lithophaga marylandica, 61, 78, 79,
186, 295.

Littorinidac, 152.

Lucina aquiana, 60, 72, 78, 79, 85, 86,
174, 289.

Lucina astartiformis, 65, 67, 78, 79, 85,
88, 175, 289.

Lucina claibornensis, 177.

Luecina dartoni, 64, 67, 78, 79, 175, 289.

Lucina greggi, 174.

Lueina sp., 78, 79, 177.

Lucina uhleri, 59, 67, 78, 79, 85, 87, 88,
176, 289.

Lueina ulriehi, 176.

Lucina whitei, 64, 67, 78, 79, 176, 289.

Lucinidae, 174.

Lunatia eminula, 151.

Lunatia marylandiea, 59, 76, 77, 85, 86,
88, 89, 151, 280.

Lunulites patclliforinis, 217.
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Lunulites regulavis, 217.
Lunulites reversa, 63, 80, 81, 217, 312.
Lunulites semilunarvis, 217.

M.

Malacostraea, 116.

Mangilia (Pleurotomella) bellistriata
74 15, I88, 2.

Marginulina, 240.

Marginulina costata, 63, 80, s1, 240,
315,

Melongena (?) potomacensis, 63, 74,
75, 136, 274.

Melongena subearinata, 137.

- Membranipora angusta, 63, 80, 81, 213,
31e.

Membranipora lineata, 213.

Membranipora perampla, 212.

Membranipora rimulata, 63, 80, 81, 211,
32

Membranipora spieulosa, 63, 80, 81,
212, 214, 215, 312.

Membraniporidae, 211.

Meretrix lenis, 67, 76, 77, 168, 285.

Meretrix liceata, 168.

Meretrix nuttalliopsis, 169.

Meretrix ovata, 168.

Meretrix ovata var. ovata, 64, 65, 76,
77, 168, 286.

Meretrix ovata var. pyga, 60, 61, 68, 69,
71, 72, 73, 78, 79, 85, 88, 169, 286.

Meretrix pyga, 170.

Meretrix subimpressa, 67, 70, 71, 78,
79, 85, 88, 170, 286.

Mesalia obruta, 70, 71, 72, 76, 77, 85, 87,
88, 149, 279.

Metula warylandiea, 63, 76, 77, 139,
275.

Microporidae, 216.

Mitra marylandiea, 63, 74, 75, 132, 273.

Mitra pomonkensis, 63, 74, 75, 132, 273.

Mitra potomaecensis, 70, 71, 74, 75, 133,
273.

Mitva sp., 132.

Mitsikurina, 1C3.

Modiola alabamensis, 185.

Modiola potomaecnsis, 185.

Modiolus alabamensis, 59, 78, 79, 85,
87, 88, 183, 295.

Modiolus marylandicus, 67, 71, 78, 79,
186, 295.

Modiolus (Brachydontes)
ensis, 185.

Molluscoidea, 78, 79, 80, 81, 203.

potomac-

Mollusca, 74, 75, 76, 77, V8, 79, 122.

Monodonta glandula, 157.

Morio brevidentata, 63, 76, 77, 85, 86,
144, 276.

Mueronella aspera, 63, 80, 81, 221, 312.

Multierescis parvieella, 259.

Muricidea, 135.

Myliobatis, 9.

Myliobatis copeanus, 59, 74, 75, 99, 264,
265.

Myliobatis holmesii, 100.

Mjyliobatis magister, 100, 264, 265.

Myliobatis pachyodon, 99.

Myliobatis pentoni, 100.

Mpyliobatis sp., 101, 265.

Myliobatidae, 98.

Mytilidae, 185.

N.

Narona, 129.

Naticidae, 150.

Natica cliftonensis, 76, 77, 150, 280.

Natica eminula var., 151.

Nautiloidea, 122.

Nautilus (Orthoceras) eostatus, 210.

Nautilus legumen, 240.

Nautilus lobatulus, 252.

Nautilus obliquus, 239.

Nautilus sp., 122.

Niso umbilieata, 63, 76, 77, 85, 86, 156,
281.

Nodosaria affinis, 66, 80, 81, 236, 314.

Nodosaria baeillum, 59, 80, 81, 236G, 314.

Nodosarin eommunis, 60, 80, 81, 237,
314.

Nodosaria consorbrina v.
63, 80, 81, 238, 314.

Nodosaria obliqua, 63, 80, 81, 239, 314.

Nodosaria sandbergeri. 63, 80, 81, 238,
314.

Nodosaridae, 236.

Noetia pulehra, 195.

Nonionina affinis, 67, 80, 81, 257, 316.

Nonionina punctata, 257.

Nueula eapsiopsis, 201.

Nucula eultelliformis, 198.

Nueula improeera, 199.

Nucula magnifica, 202.

Nucula ovula, 72, 78, 79, 85, 86, 202,
309.

Nueula parilis, 199.

Nueula parva, 197,

Nueula potomaeensis, 64, 67, 78, 79.
202, 309.

emaeiata,
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Nuculana cultelliformis, 198.
Nuculana improcera, 199.
Nuculana parva, 197.
Nuculana protexta, 200, 201.
Nuculidae, 202.

0.

Odontaspis, 103, 106.

Odontaspis cuspidata, 59, 74, 75, 103,
266.

Odontaspis elegans, 61, 74, 75, 104, 266.

Odontaspis hopei, 105.

Odontaspis macrota, 61, 74, 75, 104,
105, 266.

Odostomia insignifica, 156.

Odostomia trapaquara, 63, 76, 77, 85,
86, 87, 156, 281.

Olividae, 130.

Olivula sp., 66, 74, 75, 130.

Olivula staminea, 130.

Onychocella, 216.

Opisthobranchiata, 123.

Orthochaenites, 122.

Oryctomya, 183.

Osteodes elaborata, 229,

Ostrea bellovacina, 190.

Ostrea compressirostra, 60, 61, 64, 66,
69, 71, T2, 73, 78, 79, 85, 86, 190, 191,
198, 1297, 208,

Ostrea compressirostra var. alepido-
ta, 61, 62, 78, 79, 191.

Ostrea (Gryphaeostrea)
193.

Ostrea (Gryphaeostrea) vomer, 59, 78,
79, 85, 87, 89, 193, 302.

Ostrea sellaeformis, 64, 67, 70, 78, 79,
83, 85, 88, 89, 191, 192, 300, 301,

Ostrea sinuosa, 190.

Ostrea sp., 193,

Ostrea subceversa, 193.

Ostracoda, 74, 75, 116.

Ostreidae, 190.

Otodus maerotus, 1035.

Otodus obliquus, 61, 74, 75, 106, 267.

Otolites, 113, 264.

Oxyrhina, 106.

subeversa,

B

Panopea elongata, 60, 69, 72, 73, 76, 77,
162, 282.

Papillina staminea var., 137.

Paracyathus alternatus, 227.

Paracyathus (?) clarkeanus, 225.

Paracyathus granulosus, 227.

Paracyathus marylandicus, 63, 80, 81,
226, 313.

Parallelodontidae, 196.

Pasithea umbilicata, 156.

Pavolunulites elegans, 217.

Pecten calvatus, 189.

Pecten clhioctavensis, 59, 78, 79, 85, 87,
88, 188, 189, 296,

Pecten dalli, 67, 70, 78, 79, 85, 87, 89,
188, 296.

Pecten (Pseudamusium) froutalis, 188.

Pccten greggi, 189.

Pecten johnsomi, 78, 79, 85, 86, 88, 189,
190, 296.

Pecten rogersi, 188.

Pecten sp., 63, 78, 79, 190, 296.

Pecten wahtubbeanus, 190.

Pectinidae, 188.

Pcetunculus decisus, 195.

Pcetunculus idoncus, 194.

Peleeypoda, 76, 77, 78, 79, 160.

Periploma (?) sp., 65, 78, 79, 184.

Periplomidae, 184.

Peronidia, 167.

Phenacomya petrosa, 62, 76, 77, 161,
282,

Pholadomya marylandica, 62, 69, 7S.
79, 184, 295.

Pholadomyidac, 184.

Pholas petrosa, 161.

Pholadidae, 161.

Phyllodus, 112.

Phylodus hipparionyx, 113.,

Phyllodus sp. aff. toliapicus, 113.

Phyllodus toliapicus, 112.

Phymatocoryon mackayi, 259.

Pisces, 74, 73, 93, 08.

Placosmilia (Trochosmilia) connivens,
229, 230.

Plautae, 80, 81, 93, 238, 316.

Platidia marylandica, 63, 72, 78, 79,
203, 810:

Pleuroplioridae, 183.

Pleurotoma childreni, 63, 74, 75. 85,
86, 127, 272.

Pleurotomna ducateli, 63, 74, 75, 126,
272.

Pleurotoma denticula, 127.

Pleurotoma denticula var., 127.

Pleurotoma harrisi, 63, 74, 75, 125, 126,
2

Pleurotoma (Hemipleurotoma) chil-
dreni, 127.
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Pleurotoma nasuta, 126.

Pleurotoma piscatavensis, 63, 74, 75,
127, 272,

Pleurotoma potomacensis, 63, 74, 75,
186, 272.

Plcurotoma tysoni, 63, 74, 75, 126, 272.

Pleurotomella bellistriata, 128.

Pleurotomidae, 125.

Polymorphina anceps, 247.

Polymorphina austriaca, 66, 80, 81,
244 315.

Polymorphina communis, 80, 81, 244,
248, 315.

Polymorphina complanata, 246.

Polymorphina compressa, 80, 81, 246,
315.

Polymorphina cylindroides, 246.

Polymorphina elegantissiina, 66, 80,
BIESS4 811l5.

Polymorphina frondiformis, 246.

Polymorphina gibba, 59, 80, 81, 248,
249, 315.

Polymorphina lactea, 63, 80, 81, 2j8,
315.

Polymorphina praelonga, 66, 80, 81,
249, 315.

Polymorphina problema, 244, 245, 249.

Polymorphina problema var. deltoi-
dea, 247.

Prionodesmacea, 185.

Protocardia lenis, 59, 67, 70, 71, 73, 78,
%9, 172, 288.

Protocardia virginiana, 172.

Protosphyraena, 111.

Protozoa, 80, 81, 233.

Pseudoliva sp., 63, 76, 77, 140, 264.

Pscudoliva venusta, 140.

Pteria limula, 72, 78, 79, 85, 87, 88, 89,
194, 308.

Pteriidae, 194.

Ptenoglossa, 153.

Pulvinulina exigua var. obtusa, 80, 81,
255, 316.

Pulvinulina karsteni, 256.

Pulvinulina schreibersii, 67, 80, 81, 256,
316.

Pyramidcllidae, 155.

Pyrgiscus, 155.

Pyropsis pyrula, 137, 138.

Pyropsis (?) sp., 138.

Pyrula cancecllata, 141.

Pyrula elegantissima, 141, 142,

Pyrula juvenis, 143.

Pyrula penita var., 66, 76, 77, 85, 88, 89,
141, 276.

Pyrula (?) sp., 66, 76, 77, 142, 276.

Pyrula tricarinata, 141.

R.

Rachiglossa, 130.

Xeptescharipora. 218.

Reptilia, 74, 75, 95.

Reptocelleporaria aspera, 220.

Reptoflustrella heteropora, 80, 81, 213.
312.

Reticulipora dichotoma, 63, 78, 79, 207,
311.

Rhipidoglossa, 157.

Rhizopoda, 233.

Ringicula dalli, 67, 70, 74, 12}, 272.

Ringiculidac, 124,

Robulina concinna, 241.

Robulina radiata, 243.

Rosalina ammonoides, 254.

Rosalina bertheloti, 251.

Rotalia (Trochulina) turbo, 251.

Rotalidae, 251.

Rotalina schreibersii, 256.

Rotalina ungeriana, 253.

S.
Saxicavidae, 162.
Scala carinata, 63, 76, 77, 154, 280.
Scala potomacensis, 63, 76, 77, 15}, 280.
Scala sessilis, 63, 76, 77, 154, 280.
Scala virginiana, 60, 76, 77, 153, 280.
Scalariidae, 153.
Scapanorhynchus, 103,
Scaphandridae, 124.
Scaphopoda, 76, 77, 158.
Selachian vertebrae, 110.
Semiescharipora, 218.
Serpula lactea, 248.
Simpulum showalteri, 141,
Siplionodentaliidae, 159.
Solariidae, 153.
Solarium sp., 60, 76, 77, 153, 280.
Solen lisbonensis (?), 65, 76, 77, 165,

285.
Solen (Plectosolen) lisbonensis, 165.
Solen (Plectosolen) lisbonensis var.
abruptus, 165.

Solen sp., 165.
Solenidaec, 165.
Solenoconchia, 158.
Solemya petricoloides, 186.
Spatangidae, 232.
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Spatangidea, 232.

Sphyraena speciosa, 111.

Sphyrna, 109.

Sphyrna denticulata, 110.

Sphyrna priseca, 61, 74, 75, 110, 266.

Spiroplecta americana, 235.

Spiroplecta biformis, 236.

Spiropleeta clarki, 66, 80, 81, 235, 314.

Squalus auriculatus, 108.

Strepsidura subscalarina, 59, 70, 74,
75, 136, 274.

Strombidae, 145.

Synechodus, 102.

Syncchodus clarkii, 61, 74, 75, 103, 266.

Syrunola trapaquara, 156.

T.

Taenioglossa, 141.

Tectibranchiata, 123.

Tectospondyli, 98.

Teleodesmacea, 160.

Teleostomi, 110, 264.

Telecotremata, 203.

Tellina greggi, 166.

Tellina subtriangularis, 167.

Tellina virginiana, 59, 76, 77, 166, 285.

Tellina williamsi, 76, 77, 167, 285.

Tellina (Angelus) virginiana, 166.

Tellina (Peronidae) papyria (?), 76,
7, 167

Tellina (Peronidia ?) williamsi, 167.

Tellinidae, 166.

Terebratellidae, 203.

Terebratula harlani, 61, 78, 79, 194, 204,
310.

Terebratulidae, 204.

Teredinidae, 160.

Teredo virginiana, 76, 77, 160, 282.

Testudenata, 97.

Tetrabranchiata, 132.

Textularia abbreviata, 233.

Textularia hauerii, 233.

Textularia gramen, 63, 80, 81, 233, 314.

Textularia sagittula, 63, 80, 81, 234,
314.

Textularia subangulata, 61, 80, 81, 23/,
314.

Textularidae, 233.

Thecachampsa antiqua, 96.

Thecachampsa contusor, 61, 74, 75, 96,
262,

Theecachampsa marylandica, 60, 74, 75,
96, 262.

Thecachampsa scricodon (?), 61, 74,
15, 195, R68.

Thecachampsa sp., 60, 74, 75, 95, 262.

Tornatella bella, 123.

Tornatellaea bella, 59, 66, 70, 74, 75, 83,
86, 88, 123, 272.

Toxoglossa, 125.

Trigonoarca decisa var., 78, 79, 85, 88,
195, 308.

Trigonoarca pulechira, 195.

Trigonoarca pulchra var., 195.

Trionychia, 97.

Trionychidae, 97.

Trionyx virginiana, 61, 74, 75, 97, 263.

Tritonidae, 141.

Tritonium showalteri, 63, 76, 77, 1}1,
R76.

Trochidae, 157.

Trochocyathus clarkeanus, 60, 62, 80,
81, 225, 313.

Trochosmilia connivens, 229,

Trochus apertus, 152.

Trophon sublevis, 63, 74, 75, 85, 86, 139,
274.

Truncatulina boueana, 233.

Trunecatulina grosserugosa, 254.

Trunecatulina lobatula, 80, 81, 251, 252,
316.

Truncatulina refulgens, 252.

Truncatulina ungeriana, 59, 80, 81,
253, 316.

Trunecatulina variabilis, 253.

Truncatulina wuellerstorfi, 253.

Tuba marylandica, 76, 77, 159, 281.

Tubuliporidae, 205.

Tudicla marylandica, 63, 76, 77, 137,
275.

Tudicla sp., 61, 62, 76, 77, 138, 275.

Tudicla (?) sp., 76, 77, 138, 275, 276.

Turbinella pyruloides, 131.

Turbinolia acuticostata, 43, 62, 80, 81,
£228; 318.

Turbinolia elaborata, 229.

Turbinolia pharetra, 224, 225.

Turbinolia pileolus, 231.

Turbinolia wantubbeensis, 224.

Turbinolidae, 222, 223.

Turbonilla potomacensis, 63, 76,
155, 281, |

Turritella humerosa, 60, 61, 64, 69, 71,
72, 76, 17, 85, 86, 148, 279. '

Turritella mortoni, 60, 61, 62, 64, 68, 69,
7o, 73, 16, 77, 85, 86, 147, 148, 149,
278.

7,
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Turritella mortoni var. postmortoni,
147.

Turritella obruta, 149.

Turritella potomacensis, 67, 70, 71, 76,
77, 149, 279.

Turritella venusta, 149.

Turritellidae, 147.

Vs

Vaginulina legumen, 61, 80, 81, 20,
315.

Venerieardia, 177,

Venericardia ascia, 177.

Venerieardia marylandica, 67, 78, 79,
179, 292.

Venericardia peetuneularis. 179.

Venericardia planieosta, 177, 178.

Venericardia planieosta var. regia. 60,
72, 73, 78. 79, 83, 178, 290, 291, 292,

Venericardia potapacoensis, 64, 65, 66,
69,705, W1, iR 18,79, 179,292,

Veuericardia regia, 178.

Veneridae, 168.

Vermetidae, 150.

Vermetus sp., 60, 76, 77, 150, 279.

Vertebrata, 95.

Voluta petrosa, 130.

Volutidae, 130.

Volutilithes (Athleta) tnomeyi, 130,

Volutilithes petrosus, 59, 74, 75, S5, 86,
88, 130, 273.

Volutilithes sp., 60, 74, 75, 131, 273.

X.
Xiphias, 111.
Xiphias (?) radiata, 61, 74, 75, 112, 264.

Y,
Yoldia eultelliformis, 198.
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