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LETTER OF TRANSMITTAL

To His Excellency PuiLLirs LEE GOLDSBOROUGH,

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

Sir:—I have the honor to present herewith the sixth volume of a series
of reports dealing with the systematic geology and paleontology of Mary-
land. The preceding volumes have dealt with the Lower Devonian, Lower
Cretaceous, Eocene, Miocene, and Pliocene and Pleistocene deposits and
the remains of animal and plant life which they contain. The present
volume treats of the Middle and Upper Devonian deposits and their con-
tained life, a knowledge of which is very important from an educational
and scientific standpoint. I am,

Very respectfully,
WM. BULLOCK CLARK,
State Geologist.

Joirxs HorkINs UNIVERSITY,
BALTIMORE, January, 1913.
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PREFACE

The present volume is the sixth of a series of reports dealing with the
systematie geology and paleontology of Maryland, the Lower Devonian,
Lower Cretaceous, Eoeene, Miocene, and Plioeene and Pleistocene de-
posits having already been fully deseribed.

The present volume is devoted to a consideration of the Middle and
Upper Devonian deposits and their contained faunas, the Lower Devonian
geology and its life having been fully treated in a companion volume
devoted to that subject.

The diseussion of the Middle and Upper Devonian is the ecombined
result of the work of a number of individuals, many of them experts in
special fields of research.

The general stratigraphie deseription of the Middle and Upper De-
vonian has been the work of Prof. Charles S. Prosser, of Ohio State Uni-
versity, who has also contributed the discussion of the faunas of the Middle
Devonian.

The Upper Devonian faunas are deseribed by Dr. John M. Clarke,
Direetor of New York Geologieal Survey, and Dr. Charles K. Swartz,
of the Johns Hopkins University. Dr. Edward M. Kindle, formerly of
the U. 8. Geological Survey, has contributed a ehapter on the stratigraphy
and fauna of the Onondaga horizon of the Middle Devonian.

The limited Bryozoan and Ostracod faunas are contributed, as in
previous volumes, by Drs. E. O. Ulrich and R. S. Bassler, of the U. S.
Geological Survey and U. S. National Museum respeetively.

Dr. C. K. Swartz, of the Johns Hopkins University, has furnished a
chapter on the correlation of the Onondaga and Mareellus members of
the Romney formation, and has contributed a large amount of material
for the stratigraphie and paleontologic chapters.
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The Maryland Geological Survey has enjoyed the cooperation of the
U. S. Geological Survey as in previous volumes. It is indebted to this
organization for the use of drawings illustrating Dr. Kindle’s contribution.
Special acknowledgment is due to Dr. John M. Clarke for the loan of many
drawings first used in the classie volumes of the New York Geological
Survey.
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THE MIDDLE DEVONIAN DEPOSITS
OF MARYLAND

BY
CHARLES 8. PROSSER, E. M. KINDLE, AND C. K. SWARTZ

INTRODUCTORY *

The Paleozoic time divisions—Cambrian, Ordovieian, Silurian, De-
vonian, Carboniferous and Permian—which are called periods by the
International Congress of Geologists and the United States Geological
Survey and eras in Dana’s Manual of Geology * were frequently divided
in a general way into lower, middle, and upper divisions while the terms
earlier and later were sometimes used. In 1894, Prof. Henry 8. Williams
proposed that this two- or three-fold division should be designated by
prefixing the syllables Eo (dawn), Meso (middle), and Neo (new) to
the name of the period’ TLater, the syllable Paleo (aneient), has been
substituted by some authors for Eo.! The Devonian formations were
distributed by Professor Williams under these three divisions in the
following manner: The Eodevonian eontained the Oriskany sandstone,
Cauda galli (Esopus) and Schoharie grits and Corniferous or Onondaga

! Contributed by Charles S. Prosser.

*1n general the taxonomic terms of the International Congress of Geologists
will be used in this report. Frequently, however, the term beds is used instead
of stage, as Hamilton, Portage, or Chemung beds, a term of similar taxonomic
value used by Messrs. Clarke and Schuchert in their descriptions of certain
New York formations.

# Jour. Geology, Vol. II, p. 157, and see table on p. 155.

*Clarke and Schuchert, Science, N. 8., Vol. X, Dec. 15, 1899, p. 876; and
Am. Geologist, Vol. XXV, 1900, p. 118.

The International Congress of Geologists at the Paris meeting of 1900
adopted the prefix Paleo, but stated that Fo may be used to shorten too long
a name (Comptes Rendus, 8th Session, 1901, pp. 153, 198).
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limestone ; the Mesodevonian, the Marcellus shale and Iamilton forma-
tion, and the Neodevonian the Tully limestone, Genesee shale, Portage
and Chemung formations together with the Catskill formation whieh in
castern New York and northeastern Pennsylvania replaces the greater
part of the Chemung and Portage formations,

Reeently Dr. J. M. Clarke and Prof. Charles Schuchert have trans-
ferred the Lower Helderberg to the Devonian and rearranged the list
of formations for the Lower Devonian and Middle Devonian. In their
classification the Lower Devonian consists of thc Lower Helderberg
limestones or Helderberg and the Oriskany sandstone; while the Esopus
and Schoharie grits and Onondaga limestone were referred to the Middle
Devonian.

GENERAL DISTRIBUTION

Roeks of Middle Devonian age have a considerable distribution, aside
from that of the castern United States and Canada, for they have
been identified and described in Nevada; the dolomite of Manitoba con-
tains the European speeies Stringocephalus burtini; Spirifer mucronatus
has been found upon the banks of the Albany River south of Hudson Bay;
the fauna of the Hamilton shales oeeurs in the Mackenzie Valley from
the Clear Water River to the Arctic Oeean, whilc it is also reported from
the Porcupine River, a western tributary of the Yukon in Alaska and
perhaps also on Kouiou Island in the southern part of that territory. In
the Brazilian province of Para, in the Ereré district, are beds which Katzer
refers to the base of the Middle Devonian. Dr. John M. Clarke has stated
regarding the fauna of the Ereré sandstone that it ¢ is remarkably free
from species or representatives of subgeneric groups prevailing elsewhere
in early Devonian faunas and equally devoid of types which elsewhere pass
upward into the later faunas; in other words, it is with all its resemblance
to the Hamilton, a more typieal and better defined Middle Devouian fauna
than that.”

* Science, N. S., Vol. X, 1899, p. 876.

? Archivos do Museu Nacional do Rio de Janeiro, Vol. 10, 1899. Author’s
English edition, 1900, p. 90.
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Later Prof. Schuchert reviewed the works on the “ Geology of the
lower Amazon region ” and stated that the Ereré fauna “seems to hold
the horizon of the American Onondaga, hardly that of the Hamilton, and
certainly there is nothing in it that indicates the Genesec fauna.”*

Dr. Steinmann reported Middle Devonian from Bolivia, east of Lake
Titicaca,” which is also accepted by Dr. Frech, and Prof. Cleland from
the Jachel River in Central Argentina.’

On the Eastern Continent Middle Devonian rocks occur in England in
northern and southern Devonshire, in northern Franee and southern
Belgium, in the region of the Vosges, the Central Plateau and the
Montagne-Noire of France, in the Pyrcnees and Spain. In central and
eastern Europe they occur in the Eifel, Rheinland (Nassau), Hartz,
Thuringia, Bohemia, Galicia, Russian Poland, the Carnic Alps and on the
Bosphorus. These rocks also cover a large area of eastern Russia and the
western slope of the Urals extending to the border of Finland on the
north. In Asia Middle Devonian rocks occur in Armenia, Siberia, China
and on the south side of the Tian-Shan Mountains in Central Asia. In
Australasia in New South Wales, Victoria and Tasmania and also in

Africa in the Sahara.’

EvrorEAN EQUIVALENTS

The carly attempts at eorrelating the Devonian rocks of the United
States with those of Europe dealt only with the formations found in New
York which in fact has generally been the custom down to the present
time. In 1842 Conrad published the statement that ““ the Ithaea group,
Chemung group, and the 0ld Red Sandstone near Blossburg, in Pennsyl-

1 Jour. Geol,, Vol. XIV, 1906, p. 738. Also see p. 734 where Schuchert states
that “ while he would refer it [the Ereré fauna] to a horizon about that of the
Onondaga (Corniferous), he holds that it has no close faunistic relationship
with it.”

2 Am. Nat., Vol. 25, p. 856.

*Bull. U. 8. Geol. Surv., No. 206, 1903, p. 19.

‘* For this account of the distribution of the Middle Devonian the writer is
largely indebted to de Lapparent’s Traité de Géologie, Frech’'s Lethaea palaeo-
zoica and Kayser’s Lehrbuch der geologischen Formationskunde.
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vania, constitute the equivalents of the Devonian system as developed in
Europe ” and contain a number of fossils characteristie of European De-
vonian strata’ The same year Vanuxem stated that the last three
groups of the “ Erie Division,” viz., the Portage, Ithaca and Chemung
“appear to correspond with the Devonian system of Mr. Phillips.”*
The following year Prof. Hall gave the base as somewhat lower when he
stated that the Devonian system appears “ to correspond to the Chemung
and Portage groups, and also to include a portion of the Hamilton.”*
In 1847 Professor Hall stated that “ With the Schoharie grit, commences
a series of strata containing fossils as distinet from those of the pre-
ceding formations, as these are from the lower division. We here, for
the first time, recognize several specics that are regarded as Devonian
forms ; and if zoological characters are to be paramount, we are compelled
to unite all the suceceding strata as of Devonian age.”* Finally, in 1859,
he raised the question whether even the Oriskany sandstone might not be
considered as of Devonian age. For he wrotc as follows eoncerning “ the
line of demarcation for the Silurian and Devonian systems. Shall the
advent of the Oriskany sandstone, with its Spirifer of dichotomizing
coste, be the division? Or shall we look for some more marked and more
readily defined and recognized featurc for the distinction between what are
regarded as two great geological systems? ”*

So far as the writer ic aware de Verneuil, in 1847, was the first geologist
to definitely correlate the younger formations of the New York System
with subdivisions of the Devonian system of Europe. He made the base
of the Oriskany sandstone the dividing line between the Devonian and
Silurian systems; * correlated the Hamilton, Tully, Genesee, Portage and
Chemung with the formations of the Eifel and Devonshire, and the

! Jour. Acad. Nat. Sci., Philadelphia, Vol. VIII, p. 232.

? Geology New York, Pt. III, p. 171.

2 Ibid., Pt. IV, p. 20.

* Paleontology of New York, Vol. I, p. xvii.

5Ibid., Vol. III, Pt. I, p. 42.

¢ Bulletin Société Géologique de France, 2d ser., Vol. IV, p. 677; also Am.
Jour. Science, 2d ser., Vol. V, 1848, p. 367. On the parallelism of the Pal@ozoic
deposits of North America with those of Europe, translated by James Hall.
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Marcellus with the shales of Wissenbach in Nassau, as is proved by their
Goniatites, so analogous in form.!

In recent years several geologists have considered the correlation of the
American Middle Devonian with European rocks of equivalent age, of
which the following are the most important.

In 1889 Prof. H. 8. Williams apparently correlated in a general way
the Ameriean Middle Devonian with “ the Ilfracombe [England] beds of
Phillips, the Givetian limestone of Belgium, [and] the Stringocephalien
shales or limestones of the Eifel and Hartz regions.”* In 1888 Prof.
Williams examined in the field typical seetions of the Devonian rocks of
Devonshire, England, and later stated that “ It appears probable that the
limestones of South Devonshire represent the general interval between the
close of our Corniferous [Onondaga] and the early part of our Chemung
formations.”* Professor Renevier, in 1896, classed the Hamilton flags
and Marcellus shales together and regarded them as having been deposited
during the same general period of time as the Tentaculite slates (lower
part) of Thuringia, Hesse, Nassau, and Bohemia; the Wisseubach or
Orthoceras slates of Nassau; the Lenne slates (in part) of southern
Westphalia and the sehists with Phacops potieri of Brittany; all of
which were eorrelated with the Couvinian age or stage, which he gave
as the lower one of the Middle Devonian or Eifelian epoch or series.*

Dr. Frech draws the line between the Lower Devonian and the Middle
Devonian of New York at the top of the Upper Oriskany sandstone and
considers the Middle Devonian as eomposed of the Ulsterian and Erian
series, in the latter of which are the Marecellus shales, Hamilton beds
and Stringocephalus beds of Canada.’ At an earlier date Dr. Frech
in his summary of the lmportant occurrences of the Devonian gave the

tIbid., p. 678; and Am. Jour. Sci., ibid., pp. 367, 368.

?Congrés Géologique International. Compte Rendu, 4me. session, Londres,
1888, 1891. Appendix A, p. 142. Also issued as: Report of the Sub-Committee
on the Upper Paleozoic (Devonic) by H. S. Williams, C, 1889, p. 22.

® Am. Jour. Sci., 3d ser., Vol. XXXIX, 1890, p. 36.

*Chronographe géologique. 2de édit. des Tableaux des Terrains sédimen-
taires. Compte-rendu du Congrés Géologique International, Sixiéme session,
Aofit, 1894, Zurich; Lausanne, Mars, 1897.

® Letheea geognostica, I Th. Lethea paleozoica, 2 Bd., 4 Lief., 1902, p. 690.
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Marcellus shale and Hamilton group as forming the upper part of the
Middle Devonian and correlated them as beginning in the time of the
upper part of the Calceola sandalina stage and continuing through that
of the Stringocephalus burtini of Rheinland.! In this samec table the
Marcellus and Hamilton considered together are correlated with the
upper part of the Eifelian (Calceola shales of Couvin) together with the
entire Givetian (which is composed in ascending order of the red sand-
stone and conglomerate of Vicht and Stringocephalus limestone of
Givet) of Belgium. While they are given as equivalent in England to the
Ilfracombe beds, with probably additional ones below and above, of
North Devon ; and to the upper part of the Calceola shales of Hope’s Nose
and Ogwell House succeeded by the diabase and scale stone of the Ash-
prington series and the Stringocephalus limestone of South Devon.

In another part of the work Dr. Frech in comparing the North Amer-
ican and Rhenish Devonian said: In the Corniferous [Onondaga] lime-
stone the faunal diversity is less sharply defined than in the lower
formations ; but in this case as in the higher Hamilton group still dis-
tinetly perceptible. The latter is often developed in the form of sandy
marl and calearcous sand and the peculiar faunal similarity with the
Rhenish Lower Devonian partly rests upon this harmony in faeics. But
on the other hand, the marl (Moseow shalc), for example, where it forms
on Cayuga Lake the greater part of the Hamilton, has a perfect agree-
ment in facies with the Calceola marl and likewise the Encrinal lime-
stone reminds one of a similar interstratified limestone The fauna
of the American Middle Devonian, whose ehief representatives the Hamil-
ton group contains, is notwithstanding some eorresponding features yet

on the whole so different, that one must assume the existence of a speeial

sea province also in Middle Devonian time differing from the Rhenish.?
Finally at the close of this section is the statcinent that the Mar-
cellus shale corresponds to the lower part of the stage of the Maeneceras

terebratum® of Rheinland whieh Dr. Frech puts in the stage of the
Stringocephalus burtini.

1 Ibid., 2 Bd., 1 Lief., 1897, Tab. XIX, op. p. 256.
2 Ibid., pp. 214, 215.
s Ibid., p. 216.
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De Lapparent considered the Middle Devonian of North America as
composed of the Corniferous (Onondaga) limestone, Marcellus shale and
Hamilton beds.! The Marcellus shale he correlated with the upper part
of the Eifelian stage and lower part of the Givetian while the Hamilton
beds represent the remaining and greater part of the latter stage. IIe also
gave the lower Marccllus shale as representing the upper part of the
shales of Ogwell House and then the remaining portion together with
the Hamilton beds as synchronous with the Ilfracombe or Plymouth beds
of Devonshire, England.?

Professor Kayser in the table of the Devonian formations of New
York in the second edition of his Formationskunde gave the Middle
Devonian as composed of the Marcellus shale and Hamilton beds;® but
in the text he said: The American geologists generally still classify the
Onondaga limestone as Lower Devonian; according to European ex-
perience one would rather be inclined to classify it entirely or mostly
as Middle Devonian. The great similarity of the characteristic Spirifer
acuminatus with our S. cultrijugatus argues for this classification.*

Regarding the classification or the Hamilton he wrote: Although the
Hamilton shale locally might represent the entire Middle Devonian yet
on the whole it corresponds to the upper division. This is surely shown by
the frequent overlying beds of the Tully limestone and Genesec shale, the
first of which contains the Brachiopod fauna of our Iberg limestone
(Rhynchonella venustula-cuboides, ete.).’

The third edition of this standard reference work, however, gives the
Middle Devonian as composed of the Schoharie grit, Onondaga limestone,
Marcellus shale and Hamilton beds ® which differs from the classification
of the Middle Devonian of New York by Clarke in the exclusion of the
Esopus grit.

! Traité Géol., 4th ed., 1900, p. 857.

2Ibid., p. 869.

* Lehr. d. geol. Formationskunde, 1902, p. 150.
4 Ibid., p. 151.

¢ Ibid., p. 151.

¢ Ibid., 1908, p. 172.
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Finally Kayser has given the eorrelation of the Middle Devonian of
Europe and North Ameriea in the following table:

Rheinland DBelgium DBohemia North America
Stringoceplialus Wissenbach 134 Hamilton beds
limestone, and G* G? Gt Marcellus beds
and Onondaga limestone
Calceola Lenne slates Muenian and
shales limestone Schoharie sandstone *

Dr. Hermann Credner gives the Middle Devonian of New York as
composed in aseending order of the Upper Helderberg (Onondaga),
Marecellus shale and Hamilton sandstone, shale and limestone. The
Upper Helderberg he eorrelates with the Eifelian and stage of the
Calceola sandaling and the Marcellus and Hamilton with the Givetian
and stage of the Stringoceplialus burtini.’

Sir Archibald Geikie eonsiders the Middle Devonian of New York as
composed of the Marcellus and Hamilton groups;® while the same divi-
sion in Europe he gives as composed of the Eifclian and Givetian with
which he correlates the Marecllus and Hamilton.*

DEVELOPMENT OF THE CLASSIFICATION IN NEW YORK

The Geological Survey of New York was organized in 1836 and the
annual reports contained the preliminary names of the formations which
now composc the Devonian and other systems of roeks represented in
that state.’

The eorrelation for the different districts, however, had been more
fully perfeeted when the final reports were published and in these we
find, substantially, the list of names whieh have become classie in the
Paleozoie geology of North America. Dr. Emmons’ report on the See-
ond District, whieh eovered northeastern New York, was published in

1Ibid., p. 179.

2 Elemente d. Geologie, 9th ed., 1902, p. 447.

* Text-Book of Geology, 4th ed., Vol. II, 1903, p. 997.

*Ibid., *“ The Geological Record,” opposite p. 861.

¥ See especially the 3d and 4th An. Repts., Fourth Geol. Dist. (Assembly
Doc. No. 275, 1839, and ibid., No. 50, 1840), and 4th An. Rept., Third Geol.
Dist. (Assembly Doc. No. 50, 1840).
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1842 and the name “New York Transition System ” was used for the
“series which fill up the space between the Primary and the Old Red
System.”* This system was divided by Dr. Emmons into four groups
which, arranged in ascending order, he characterized as follows:  Cham-
plain group, at the base of the Transition system; Ontario group, com-
prehending the rocks which lie upon its southern border for about 15
or 20 miles; the Helderberg series; and lastly, the Erie group, which
completes the whole series of the system, cxtending up to the old red
sandstone.”” The limits of these groups are not clearly indicated in
this part of the report; but it appears probable that the upper limit of
the Helderberg group was placed at the top of the Upper Helderberg or
Onondaga limestone and that the Erie group included the rocks from the
base of the Marcellus shales to the top of the Chemung. At the close
of the report is given a “ Tabular view of the sedimentary rocks of New
York”* in which appears the “New York system” composed of the
four groups named in the earlier part of the report, while the limits of
the Helderberg and Erie groups are clearly shown to be as above stated.

The Devonian rocks of New York, however, are most typically developed
in the central and western parts of the state which formed the Third and
Fourth Geological Districts. The final report of the Third District by
Lardner Vanuxem, which covered central New York, also appeared in
1842 and in this the classification of Dr. Emmons, though somewhat
modified, was adopted. AIl the sedimentary rocks of the district, with
the exception of the Quaternary and some beds referred to the Taconic
system, were given under the “ New York System ” which was composed
of five divisions named in ascending order the Champlain, Ontario,
Helderberg, Erie, and Catskill. The Helderberg division included all
the rocks from the base of the “ Onondaga salt group ” to the top of the

“ Corniferous limestone ” ; while the Erie division contained the Marcellus

1 Geology New York, Pt. I, p. 99.

2Ibid., p. 100.

2 Ibid., p. 429.

“*Vanuxem’s statement regarding the general classification of the New York
rocks is that ““ the views of Dr. Emmons were cordially embraced and adopted
with some modifications ” (Geology of New York, Pt. III, p. 12).

3
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shales, Hamilton group, Tully limestone, Genesee slate, Portage, Tthaca
and Chemung groups,” thus including all the stages of the Middle De-
vonian and Upper Devonian of Maryland with the exception of the
Catskill, the greater part of which in eastern New York is synchronous
with the Chemung and Portage stages.” In the early part of 1842, and
perhaps as early as the latter part of 1841, Professor James Hall pub-
lished a paper entitled “ Notes upon the geology of the Western States ” ¢
in which he compared the formations of those states with those of New
York. He began with the higher rocks, considered the divisions in de-
scending order and stated that “ The great group of fossiliferous shales so
well developed along Cayuga and Seneca lakes, and known as Marcellus,
Skaneateles, Ludlowville, and Moscow shales, which, for the sake of
brevity, I shall speak of under the name of the Ludlowville group. 'This
great group, which occupies in New York a thickness not less than
1000 feet, and contains a greater number of individual fossils than nearly
all the other groups, thins out in its western prolongation, losing at the
same time its distinctive paleontological character””® The name, Lud-
lowville, however, was preoccupied when used by Professor Hall in 1842
for he had already in 1839 applied it to the fissile olive shalc on Seneca
and Cayuga lakes which he called the Ludlowville shales.’

Ludlowville group, as defined by Professor Hall in 1842 has not been
retained for this division of the Devonian system. It agrces with the
Hamilton period of Dana as restricted in the last edition of the Manual,
except that it did not include the Tully limestone® and corresponds
precisely with the Erian as defined by Clarke and Schuchert.®

* Group was used in the N. Y, reports as equivalent to a formation or lowest
stratigraphic division, and not as proposed by the International Congress of
Geologists where it is the highest division.

2 Geology New York, Pt. III, p. 13. For descriptions of the various stages
see pp. 146-195.

*The signature at the bottom of the page is “ Vol. XLII, No. 1, Oct.-Dec.,
1841.”

+ Am. Jour. Sci. & Arts, Vol. xlii, 1842, p. 51.

5 Ibid., p. 57.

¢3d An. Rep., Fourth Geol. Dist. [New York], (Assembly Doc. No. 275,
1839), p. 298.

? Man. of Geology, 4th ed., 1895, pp. 592, 593.

® Science, N. S., Vol. X, 1899, p. 876.
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In 1843, Prof. James Hall’s final report on the Fourth District, cover-
ing western New York, was published, in which the classification is nearly

the same as that used by Vanuxem; the only changes concerning that
part of the system now under consideration werc the uniting of the
Ithaca and Chemung groups and the acccptance of Emmons’ classifi-
cation of the Catskill division as the “Old Red system or Old Red
Sandstone ”* which was a correlation with the Old Red Sandstone of
England. The same year Mather’s final report on the First District was
published in which he agreed with Vanuxem in considering the Catskill
as the last division of the New York System. He was also of the
opinion that the Erie division extended to the top of the Chemung, for
he stated that “The Erie division in the First Geological District, con-
sists of the following groups, viz.:

1. Ithaca and Chemung group.

2. Hamilton group.

3. Marcellus shales,

The Portage group, Genesee shales, and Tully limestone of the Eric
division, if they exist in the First District, have not been recognized as
distinet strata.”®

In 1846, Volume I of Emmons’ Agriculture of New York was pub-
lished in which he gave a lengthy account of the New York System.’
The classification remained about the same as in his former report; but
some ambiguity exists in reference to the position of the Catskill division
or Old Red system and the number of formations composing the Erie
division. Tt is stated that “The New York system admits of four
divisions,” * which are then listed in aseending order as 1. Champlain, 2.
Ontario, 3. Helderberg, and 4. Erie. These are followed by 5. Catskill.*
Furthermore, under the description of the members composing these

* Geology New York, Pt. IV, pp. 18, 19. For descriptions of the various
stages see pp. 177-284.

*Geology New York, Pt. I, p. 299.

*Ibid., p. 317.

* Chapter VI, pp. 113-200.

* Loc. cit., p. 114,

¢ Loc. cit., pp. 115, 116.
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“grand divisions of the New York system ” appears No. “ V. Catskill
Division ” composed of the Portage, Ithaca, Chemung, and Catskill
groups." It appears probable, however, that the Catskill division was
considered as separate from the New York system for it was stated
that “ It forms by itself a distinet system, and has been described by
Mr. Phillips under the name of Devonian system. It is designed to
embrace not only the peculiar rocks of Devonshire, but those of Scotland,
and of places on the Continent which have hitherto been know1u and
described under the name of Old Red sandstone,

2

while on p. 116 he

used the expression “ The Silurian or New York system ” apparently for
the Champlain, Ontario, Helderberg, and Erie divisions. Under the
classification of the New York rocks where the formations composing
the different divisions are briefly tabulated it is stated that the Erie
division embraces the Marcellus shale and the Hamilton, Portage, and
Chemung groups.” In the detailed account of the Erie division, how-

ever, only the Marccllus and Hamilton shales and Tully limestone are
described,' while the Portage and Chemung groups appear under the
Catskill division.

Preceding these reports Conrad, who became Paleontologist of the
Survey after the first year of field work, published an article in 1842
in which he stated that “ The rocks of the Ithaca group, Cheniung group,
and the Old Red Sandstone near Blossburg, in Pennsylvania, constitute
the equivalents of the Devonian system as developed in Europe, and con-
tain a number of the organic remains which characterize the Devonian
strata.”® While Professor Hall in his final report carried the base of the
Devonian somewhat lower coneluding that the Devonian system appears
“ Mo correspond to the Chemung and Portage groups, and also to include
a portion of the Hamilton.”® After the publication of the final reports
of the New York Geological Survey the famous French geologist de

1 Loc. cit., pp. 187-193.

2 Loc. cit., p. 188.

3 Loc. cit., p. 116.

4 Ibid., pp. 180-187.

s Jour. Acad. Nat. Sci., Philadelphia, Vol. VIII, p. 232.
8 Loc. cit., p. 20.
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Verneuil visited this country, studied the Paleozoic formations and
published an article correlating the Paleozoic deposits of North America
with those of Europe.” He included the Old Red Sandstone or Catskill
group in the Devonian and after some hesitation drew the lower limit
at the base of the Oriskany sandstone,® and this was generally accepted
and followed by American geologists. In 1889, Dr. J. M. Clarke in his
paper on “ The Hercynian question,” showed that the Lower Helderberg
probably belongs in the Devonian instead of the Upper Silurian,” and
recently he and Schuchert have clearly drawn the line of division
between the Devonian and Silurian systems at the base of the Lower
Pentamerus (Coeymans limestone) and transferred the Lower Helderberg
to the Palcodevonian. This correlation is opposed by Prof. H. S.
Williams who claims that the Chapman sandstone fauna of Aroostook
County in northern Maine is the representative of the Tilestone fauna
at the top of the Silurian system in Wales, while below the Chapman
sandstone is the Lower Helderberg fauna.’ This argument has been
answered by Dr. J. M. Clarke who states that these arenaceous deposits
of Aroostook County, Maine, contain New York Oriskany species together
with “ A number of species identical with those of Lower Devonian

faunas of western Europe.”

! Bull. Soc. Géol. France, 2d Ser., t. IV, 1847, pp. 646-710, which was trans-
lated and condensed by Prof. James Hall and published in four installments
in the Amer. Jour. Sci. & Arts, 2d Ser., Vols. 5 and 7. For the first part see
Vol. 5, 1848, p. 176.

*Loc. cit., p. 677. Am. Jour. Sci., 2d Ser., Vol. 5, p. 367.

*42d An. Rep. State Mus. [N. Y.] Nat. Hist. for 1888, p. 408, and see espe-
cially pp. 422-424, 437.

¢ Clarke and Schuchert, Science, N. S., Vol. X, Dec. 15, 1899, p. 876; Schuch-
ert’s paper entitled ‘“ Lower Devonic aspect of the Lower Helderberg and
Oriskany formations,” Bull. Geol. Soc. Am., Vol. 11, May, 1900, p. 241;
Clarke: Mem. N. Y. State Mus., No. 3, 1900 (N. Y. State Mus., 53d An. Rep.
Regents 1899, Vol. 2, 1901), pp. 82-101 and Handbook 19, N. Y. State Museum,
1903, pp. 8, 14; N. Y. State Mus. Mem. 9, 1908, p. 7; Kayser, Lehrbuch, Forma-
tionskunde, 3d ed., 1908, p. 172.

*Am. Jour. Sci., IV Ser., Vol. 1V, March, 1900, p. 213; Bull. Geol. Soc.
Amer., Vol. 11, May, 1900, p. 346; Bull. U. S. G. S,, No. 165, p. 87.

¢ Science, N. 8., Vol. XII, Dec. 28, 1300, p. 992; Proc. Am. Assoc. Adv. Science,
Vol. 49, 1900, p. 188; N. Y. State Mus., Mem. 9, Pt. 2.
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There is also struetural evidenee in New York, as reported by Dr.
J. M. Clarke, favoring the reference of the Helderbergian series to the
Devonian. Dr. Clarke says: “The fauna of the Tentaeulite limestone
[Manlius] makes its first appearance not far above the gypsum beds, and
in its most perfeet development it is elearly an uppermost Silurie fauna,
having only very remote relations with the fauna of the remaining divi-
sions of the Helderbergian group in eastern New York. The inferenee
that the upper limit of the Siluric system is properly to be placed at the
top of the Tentaeulite limestone is eorroborated by stratigraphie structure
which shows in places distinet unconformity between the Tentaeulite lime-
stone and the overlying strata.”*

In 1855, Professor Dana in his address as President of the American
Assoeiation for the Advaneement of Seienee proposed divisions of geologie
time subordinate to the great ages which were Silurian, Devonian, Car-
boniferous, et cetera; stating that these subordinate divisions would
depend “ On revolutions in the earth’s surface, marked by abrupt trans-
itions either in the organie remains of the region, or in the succession of
rocks. Such divisions are not universal. Each continent has its own

periods and epochs.”*

Dana called the first subdivision of the ages,
periods and these were again divided into epochs, an epoch eorresponding
in general to that division of the rocks which had been called a group
by the New York geologists in their final reports. So the Devonian
or Age of Tishes was divided by Dana into the Upper Helderberg,
Hamilton, Chemung, and Catskill periods.” This classification appear-
ing in greater detail in the first edition of his Manual of Geology pub-
lished in 1863, has been amplified in the three succceding editions but
its essential characters have mnot been changed. In the last cdition the
Devonian was divided into the Oriskany, Corniferous, Hamilton, and
Chemung * periods. This was, however, only a minor change due to a
better knowledge of the formations, the Upper Helderberg period being

1N. Y. State Museum. 53d An. Rep. of the Regents 1899, Vol. 1, 1901, p. 671.
2 Proc. Am. Assoc. Adv. Science, Vol. 9, 1856, p. b.

3 Ibid., p. 14.

* Man. Geol., 4th ed., 1895, p. 576.
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divided into the Oriskany and Corniferous periods, and the Catskill
period having disappeared because it is not regarded as a distinet time
division but as synchronous with a varying portion of the Chemung period
and its later deposits perhaps formed in Carbonifcrous time. In Dana’s
last summary of the Devonian, the Oriskany period was eomposed of the
Oriskany sandstone; the Corniferous of the Sehoharie and Corniferous
epoehs; the IHamilton of the Marcellus and Hamilton epochs and the
Chemung period of the Portage and Chemung epoehs, thus in gencral the
name of the epoeh eorrcsponding to the best charaeterized or most widely
distributed formation was sclected as the name of the period. The de-
servedly eommanding position in Ameriean geology held by Dana’s
Manual for more than the last quarter of a eentury has made this
classification familiar to all students of our geology. It will be remem-
bered, however, that the names used by the New York geologists were
for “ groups ¥ which usually had the rank of what are now called stages
or formations and that they were not applicd to divisions of higher order.
The use by Dana of the same names for chronologie divisions of higher
rank introdueed an element of eonfusion into the classification so that, for
cxample, when the term Hamilton is used it is necessary to state whether
it is an epoeh or period in the chronologic sense, or a stage or group in the
stratigraphie sense. This double use of the same term led to embarrass-
ment in the correlation of the formations of other states with those of

New York and in recent years there has been a tendeney among some

geologists to ignore to an unwarranted extent the New York names and
in their work in neighboring states to propose new names for formations
which agreed essentially with those of New York.

Dr. Wm. B. Clark, Mr. Bailey Willis, and a few other geologists, how-
ever, had insisted that the formation or stage name ought not to be used
as the name of the division of next higher rank. This criticism has been
reecognized as just by Dr. John M. Clarke, the New York State Geologist
and Paleontologist. After discussing this question in their joint paper
Clarke and Sehuehert have said, “ The point has doubtless been reaehed
when these terms [ Hamilton, etc. in the larger sensc] representing though
they do important divisions of time and sedimentation, must give way to
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others of equivalent value which shall obviate the duplication and con-
fusion with which we are now embarrassed.”® In accordance with this
statement the paper contained a series of names for the periods or groups
of the New York series which were derived mostly from characteristic
localities in New York state, and the hope was expressed that thus would
be preserved “under the necessity of change, the eminent title of New
York state to its full and ancient representation in the classification of
the Paleozoic deposits and time.” In place of the Hamilton period of
Dana composed of the Marcellus shale and Hamilton stage, Erian was
proposed with the intention of saving the term “ Erie division ” of the
New York geologists, which included all the formations from the base
of the Marcellus shales to the top of the Chemung, “to the New York
nomenclature by reviving it with a restricted meaning.” *

AporrioN oF RoMNEY ForRMATION

In connection with the preparation of the maps and text for the
folios of the Geologic Atlas of the United States, the United States
Geological Survey carefully considered the subjects of geological cartog-
raphy and nomenclature. In the Tenth Annual Report the Director gave
a lengthy account of a conference of a number of geologists connected
with the United States Geological Survey held in 1889 at which it was
decided that there should be recognized for the clastic rocks both struc-
tural and time divisions, and that the structural divisions should be con-
sidered the units of cartography and called formations. In the definition
of a formation it was stated that “ As each lithologic unit is the result
of conditions of deposition that were local as well as temporary, it is to
be assumed that each formation is limited in horizontal extent; the
formation should be recognized and should be called by the same name
as far as it can be traced and identified by means of its lithologic char-
acters, aided by its stratigraphic association and its contained fossils.”*

In 1903, these rules were revised by the United States Geological Survey
and the revision published the following year in the Twenty-fourth An-

! Science, N. 8., Vol. X, p. 875.
2 Ibid., p. 877.
#10th An. Rept. U. S. Geol. Surv., 1890, p. 64.
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nual Report. In the reviscd rules the stratigraphy and fossils are
assigned cqual importance with the lithology in the identification of a
formation, as may be seen from the last sentence of Rule No. 4, which is
as follows: “The formation should be recognized and should be called
by the same name as far as it can be traced and identified by means of
its lithologic character, its stratigraphic association, and its contained
fossils.”*

The method of naming the sedimentary formations and the names for
their subdivisions are given and clearly defined as follows in Rules 5
and 6:

“5. When, for scientific or economic reasons, it is desirable to recognize
and map one or more specially developed parts of a varied formation,
such parts shall be called members, if they have considerable geographic
extent; or if their distribution is more limited they shall be deseribed
in some appropriate term, such as lentil, '

“6. All sedimentary formations shall receive distinctive designations.
The most desirable names are binomial, the first part being geographic
and the other lithologic (e. g., Dakota sandstone, Trenton limestone,
ete.). The geographic term should be the name of a river, town, or other
natural or artificial feature at or near which the formation is typically
developed. Names consisting of two words should be avoided. Names
taken from natural featurcs are generally preferable, becausc less change-
able than those of towns or political divisions. When the formation
consists of beds differing in character, so that no single lithologic term is
applicable, the word ¢ formation ’ should be substituted for the lithologic
term (e. g., Rockwood formation). Members and other subdivisions shall
be named in the same manner, but in the legend of the map the term
‘member,’ etc., shall always be added to the geographic and lithologic
designation (e. g., in the Pottsville formation, the Homewood sandstone
member).”

The mapping of the areal geology in the Appalachian part of the
Virginias began in 1888 and the first folio, that of Staunton, Virginia,

* Loc. cit., p. 23.
21bid., p. 24.
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by N. H. Darton, was published in 1894. A preliminary account of the
stratigraphy of this region was published in 1892 in which is a list of the
formation names, with one exception, together with descriptions of the
formations which appeared in the Staunton folio. In discussing the cor-
relation of these formations with those of New York, Darton said, “ Al-
though the greater number of groups of the Lower Paleozoic of New York
cxtend through Pennsylvania, and are more or less distinetly represented
in Virginia, many of their component formations lose their distinctive
characters, and their stratigraphic range is not apparent in the Virginia
sections. Owing to this lack of evidence as to the precise stratigraphic
cquivalency and range of the Virginia formations in terms of the New
York series, the use of New York terms is mislcading.”’ In some of
the formations at least there does not appear to be as great a difference
between the exposures in New York and Virginia as one might expect
from the foregoing statement and it appears that the United States Geo-
logical Survey in its earlier arcal work was inclined to overestimate the
differences cxisting between the Paleozoic formations of the Virginias and
Maryland and the standard ones of New York and Pennsylvania, In
the two folios of southwestern Pennsylvania by Campbell the standard
names of the Pennsylvania and New York classifications are used for the
formations.” Darton stated that “The Dcvonian formations in Central
Appalachian Virginia comprise from 5000 to 6000 fect of arcnaceous and
argillaccous deposits, separable into threce series, The basal members are
fissile shales, in greater part black or dark brown in color, containing
occasional thin beds of sandstone and limestone. Their average thick-
ness is about 600 feet.” To this formation was given the name Romney
shales, from the exposures in the vicinity of Romney, Hampshire County,
in northeastern West Virginia. Regarding the fauna and correlation of
the formation there is the statement that “In the Rommey shales the
following species are Cormiferous [misprint for conspicuous]: Discina
lodensis, D. manuta, Orthis leucosia, Stropheodonta demissa, Cyrtina

1 Am. Geol., Vol. X, 1892, p. 11.
? Masontown-Uniontown Folio, No. 82, 1902; and Brownsville-Connellsville
Folio, No. 94, 1903.
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hamiltonensis, Spirifera mucronatus, S. granulifera, and Leiorhynchus
Limitaris. This is a Hamilton group fauna, but the stratigraphic range
of Hamilton group equivalents in the Romney shales is not apparent, and
Hamilton deposits probably extend some distance above.”* Later it will
be shown that this formation in northeastern West Virginia and western
Maryland consists of the Onondaga and Mareellus shales and the Hamil-
ton stage of New York as shown by its stratigraphic and faunal charaeters.
In other words it is equivalent to the Onondaga and Hamilton series of
the older New York elassifieation.

Whether all of the Romney formation sueceeding the Mareellus shale
belongs in the Hamilton stage or not is uncertain owing to the faet that
the upper limit of the Romney was not clearly indicated in the original
description, the statement being made that “ Hamilton deposits probably
extend some distance above” shales in which Hainilton species were
eolleeted.”

The eastern line of the Piedmont folio erosses the Potomac River not
far west of Keyser, while the western belt of the Romney formation of
Allegany County erosses the river at that locality and extends up the
New Creek valley of West Virginia into the area of the Piedmont folio.
In the deseription of the Romney shales in this folio it is stated that
“the upper members eontain alternations of thin, pale-brown or dark-
buff, sandy beds, which constitute beds of passage into the next sueeced-
ing formation.

“The vertieal range and stratigraphie position of these passage-beds

appear to be somewhat variable, so that there is no definite line of
demareation between the two formations [Romney shales and the succeed-
ing Jennings formation]. Owing to this fact no precise thickness ecan
be assigned to the Romney shales, and on the map the Romney and
Jennings patterns have been merged to indicate the intergrading of the
two formations.” *

In Allegany County at the top of the Hamilton shales is another black,
fissile shale which eontains the fauna of the Gencsee shale of New York

t Am. Geol., Vol. X, pp. 17, 18.
2 Geol. Atlas U. S. Piedmont Folio (No. 28), 1896, p. 3, col. 2.
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and has been correlated with that stage by the writer. The Genesee shale
was orignally classed in the Hamilton series but later writers have shown
that its fauna is more closely related to that of the Senccan series in
which it is now generally placed. It is not clear to the writer from the
descriptions of the Romney formation whether this shale occurs in West
Virginia or not but if present it is thought to be included in the Romney
formation since it is stated that “ The lower members [of the Jennings
formation] are light-colored shales, in which olive-gray and buff tints pre-
dominate, with interbedded light-colored sandstones, some of which are
moderately thick bedded.”* In Allegany County there is quitc a rapid
change from the coarser bluish, or olive shales when weathered, of the
Hamilton into the fissile black shales of the Genesee. This line is fully
as distinct and sharp as that scparating many formations and it has been
selected by the writer as the line of division between the Romney and
Jennings formations. This division agrees with the accepted classifica-
tion of the Hamilton or Erian series of New York and if not strictly
in accordance with the former limit of the Romney shale it is believed
that since a precise line was not indicated for the top of that formation,
the change is not great enough to neccssitate a new name for it. This
change simply tends to fix the upper limit of the formation more precisely
than was done in the former descriptions and it is thought that it will
introduce no confusion concerning its limits because the Gcnesee shale
had not been identified or mentioned as a part of the formation.

The evidence given above for correlating the Romney shales overlying

the Onondaga member, with the Marcellus and Hamilton stages of New
York is considered conclusive, especially when it is taken into considera-

tion that other sections in the Middle Devonian rocks of southern Penn-
sylvania, Maryland, and northern West Virginia present a similar array
of facts in favor of such correlation. This will be shown in the account
of other sections in Allegany and Washington countics as well as in the
typical area of the Romney formation near Romney, Hampshire County,
West Virginia. In Pennsylvania, Professor Stevenson identified these

1 Ibid.
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same stages® in Fulton and Bedford counties, which adjoin Washington
and Allegany counties on the north. Under his account of the Devonian
system he states that, “ The Hamilton group as a whole shows within this
district the threcfold division recognized and named in New York as
Genesec shale, Hamilton shale, and Marcellus shale; but owing to the
varying thickness of these subdivisions and to the fact that the soft shales
yield readily to the weather, one finds much difficulty in identifying them.
Especial annoyance is caused by the Genesee shales, which are rarely
exposed.”* And in describing the divisions he rcported that “ The
Hamilton shales are rather laminated sandstones, which vary much in
hardness.. The softer argillaccous shales are not persistent and the harder
beds ordinarily make a well-defined ridge, which is almost as high as that
of the lower Chemung beds

“ These shales are often exposed in Bedford County, where the group
shows comparatively little variation. The argillaceous shales seldom con-
tain fossils, but the sandy shales or laminated sandstones are usually
fossiliferous. Tropidoleptus carinatus, Spirifera mucronata, Leiorhyn-
chus sp., and Streptorhynchus chemungensis, var. prevail throughout

while species of Bellerophon and Pleurotomaria are abundant in the

highest beds. A fine Spirophyton occurs at several horizons. The pres-
ence of the Marcellus is shown at all localities where the sub-group is
present, but an exposure affording details for measurement is rare.”*
Two exposures of the Genesee shale were described in both Fulton and
Bedford counties; but elsewhere in those counties the exposures were
stated to be very indefinite and the rock was described as consisting for
the most part of “ dark shale, but it contains not a little of brown shale
with olive-colored flags.” * On the Geological Map of Bedford County by

Professor Stevenson a band of the Hamilton shale which includes the

! Professor Stevenson did not recognize the Onondaga age of the lower
shales and included them in his Marcellus. In this respect, therefore, his
statements are not in agreement with those of this volume.

2 2d Geol. Surv. Penn., T% 1882, p. 81.

2 Ibid., pp. 82, 83.

¢ 1bid., . 82.
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Marcellus, Hamilton, and Genesee shales, according to the text, is repre-
sented as following down the valley of Wills Creek and entering Maryland
about where the western area of Rommey is mapped in the vicinity of
Ellerslie. Along the statc line on the Pennsylvania county map the lower
line of the Hamilton group is carried too far east of Wills Creek ; but the
general agreement is about as good as could be expected {from the repre-
sentation on base maps of such great difference in topography.

This agreement in the correlation of the formations in western Mary-
land and southern Pennsylvania is important for the Second Survey
virtually traced the Devonian and Silurian formations from New York
across the state to Maryland. The writer has studied a part of the
Pennsylvania region in the field and although in some of the classification
in the northeastern part of the state he differed from the Pennsylvania

Survey, in general the formations werc accurately correlated with the

standard omes of New York. Furthermore, in reference to the claim
somctimes made that fossils are unreliable, it is to be said that in the
Pennsylvania Survey greater dependence was placed upon the lithology,
stratigraphy, and actual tracing of the formations in the field than upon
fossils.

Since the Romney formation in Maryland is correlated so precisely
with the Onondaga, Marcellus, and Hamilton stages of New York, the
question naturally arises why the New York names are not fully accepted
for Maryland. As already stated there are obstacles in the way in attempt-
ing to map thesc divisions separately, due, largely, to the gradual change
from the lithological characters of one member to another so that in a
region of infrequent exposures it beeomes difficult to represent a line of
division between them. It was deemed best to regard the stages as con-
stituting one formation. The name Romney formation was adopted which
had been proposed and defined for this division of the Devonian system
in the Virginias.

Furthermore, the Maryland Geological Survey has used only those
names for its Middle Devonian and Upper Devonian formations which

are acceptable to the United States Geological Survey,
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STRATIGRAPHIC AND PALEONTOLOGIC
CIIARACTERISTICS

TaE RoMxEY ForyaTION

INTRODUCTORY

In sections wherever shown in Allegany and Washington eounties, the
Rommney formation is immediately underlain by the Oriskany sandstone
and the transition from sandstone to shale is abrupt. This econtact may
be studied to advantage at Monster Roek, opposite Keyser ; on the Williams
Road 314 miles southeast of Cumberland and at the iron bridge over Lick-
ing Creck, 1 mile east of Warren Point, Pennsylvania, just north of Wash-
ington County, as well as at many other points. As will be shown in the
deseription of the seetions the Romney formation is eomposed of three
parts: the lower shales representing the Onondaga limestone and Mar-
cellus shales of New York and the sueceeding shales and sandstone, the
Hamilton stage. It will be remembered that in the standard New York
secetion between the Oriskany sandstone and Marcellus shale is the
Ulsterian series of Clarke and Schuchert eomposed of the Esopus grit,
the Schoharie grit and Onondaga or Corniferous limestone.” It was
long believed that there was no representative of these stages in Maryland
and that during that time there must have been a land area in western
Maryland. The evidenee relied upon to support this view was the sup-
posed absence of the Onondaga fauna. The Onondaga fauna has, however,
recently been shown to be present in the lower member of the Romney.
There is also a basal conglomerate at some localities in the Romney con-
taining pebbles derived from the Oriskany sandstone which, in eonneetion
with a conglomerate at the top of the Oriskany, indicates a temporary
emergence and later subsidence of the land. This strueture is well shown
at the locality east of Warren Point where it was first noticed and deseribed
by Rowe. Unconformity by erosion was deseribed by Darton between the

1Th(; discussion of the Onondaga member is by Edward M. Kindle. The
remainder of the chapter is by Charles S. Prosser.

z1In the last edition of Handbook 19, New York State Museum, by Hartnagel,

the Esopus grit is transferred from the Ulsterian to the Oriskanian series (see
table i and p. 62).
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Monterey and Romney to the west of Staunton, Virginia, where at its
extreme the black shales rest on an irregular, probably eroded surface of
the Oriskany." This feature was observed at many places in Maryland.
The estimates of the thickness of the Romney formation vary from about
600 to 1650 feet.
SUBDIVISIONS

The Romney shale shows everywhere in Maryland three more or less
sharply defined lithologic divisions which are characterized by distinctive
faunas. Where the lithologic differentiation is least prominent the three
types of faunas found in the Romney shale are. still limited to the same
relative parts of the section as farther north. The lowest of these faunas
is confined to a sedimentary type which includes, mainly, alternating
drab or olive green and black shales with occasional thin bands of impure
limestone. Following these is a series of gemerally fissile black shales
with comparatively few drab or light-colored shales. The uppermost
division includes drab or sandy shales and sandstones with the Hamilton
fauna. These divisions are named, in ascending order, the Onondaga,
Mareellus and Hamilton members respectively.

Onondaga Shale Member

CHARACTER AND THICKNESS.—This member is more persistent in its
lithologic eharacters than the other two divisions of the Romney. After
the latter have become nearly indistinguishable on either a lithologic or
faunal basis to the south of Maryland, the drab or dark shales with lime-
stone bands, representing the Onondaga shale, and their distinctive
faunas are still easily recognized.

The Onondaga shale is prevailingly lighter in color than the overlying
Marcellus shale while many of the beds are blocky. Upon weathering it
usually becomes buff or greenish brown, and breaks into irregular frag-
ments, resembling in this respect, the upper part of the Hamilton member,
and finally disintegrates into clay. Interbedded with the lighter strata,
however, are beds of black, or dark brown, fissile shale, which resemble the
shale of the overlying Marcellus very closely. Thin beds of dark, argilla-
ceous limestone occur at several horizons and vary much in thickness and

1 Am. Geol,, Vol. X, 1892, p. 16.
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FIc. 1.—VIEW FROM SIDELING HILL SHOWING TOWN HILL IN BACKGROUND,

FIG. 2—VIEW SHOWING THE MARCELLUS AND HAMILTON MEMBERS OF THE ROMNEY
FORMATION AT 2IST BRIDGE,
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purity. They play a less important role in the Maryland sections than
in Pennsylvania, the dark and drab shale almost, if not entircly, supplant-
ing them locally.

The thickness of this member varies from 100 to 150 feet.

Fauxa.—The Onondaga member contains numerous species many of
which are found in the Marcellus and Hamilton of New York. Associated
with them, however, are some which are restricted to the Onondaga of New
York, including Anoplotheca acutiplicala, which is probably the most com-
mon meinber of the fauna, and several trilobites.

RoMNEY-ORrIsxaNY BouNpary.—Unconformable relations between the
shale of the Onondaga member and the Oriskany sandstone are strongly
suggested by the extremely abrupt and complete change in the character
of the sediments at the top of the Oriskany sandstone. The lithologic
change is from a coarse sand to a very fine-textured shale. The faunal
change is equally abrupt. The unconformity which appears to exist be-
tween the Oriskany and the Onondaga shale member is to he correlated
with the well-known one at the base of the limestone of Onondaga age in
western New York, Indiana, and Kentucky. Rowe has shown that a
conglomerate develops locally at the base of the Romney as in the section
at Warren Point, Pennsylvania, affording additional evidence of this
unconformity. Again, the thickness of the Oriskany decreases from 417
feet at Tonoloway to 52 feet at Warren Point, but 15 miles northeast of the
former place suggesting erosion of the Oriskany.

Marcellus Black Shale Member

CHARACTER AND TrickNESs.—The Marcellus member of the Romney
formation in Allegany County is composed principally of fissile black
shale some of which weathers to a yellowish or buff color on long exposure.
In comparatively fresh exposures, however, as in the railroad cuts at 21st
Bridge the shales are cither black or rusty brown after some weathering.
The black shales are shown to best advantage in these cuts although, on
the Williams Road, 314 miles southeast of Cumberland, is, perhaps, the
most nearly complete exposure of this division with an approximate thick-
ness of 500 feet. T the lower part of some exposures are bands or nodules

4
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of very dark eolored thin limestone. The lithologieal eharaeters of these
shales agree elosely with those of typieal exposures of the Mareellus shales
in New York state. '

Fauna.—This member contains a meager fauna eomprising but few
species and individuals. T'he most abundant forms are Liorhynchus limi-
tare, L. mysia, and Styliolina fissurella, which are eommon in the Mar-
eellus formation of New York.

OxoxDAGA-MARCELLUS BoUNDARY.—The contrast between the lithology
of the Onondaga and Mareellus shale members of the Romney is generally
well marked exeept near the zone of transition between the two. Blaek
bituminous shales are sometimes eonspicuous elements of the lower mem-
ber but almost invariably form a subordinate part of the beds and are less
frequently fissile than those of the overlying Mareellus. Carbonaccous
shales eomprise a large part if not the whole of the Marecllus member in
most seetions and are highly fissile. The intergrading of the two types of
sediment will, however, élways make it diffieult in many seetions to decide
upon a preeise plane of separation. This intergrading is of much the
same charaeter as that between the Marecellus and Hamilton in New York.
In some seetions, as at 21st Bridge on the Potomae River, a band of
argillaceous limestone terminates the Onondaga shale member.

ITamilton Member

CrARACTER AND TriicxkNEss.-—This member of the Romney formation
has an approximate thiekness of 1000 feet and is eomposed of shales and
sandstones. In recent exposures the shales, generally bluish or bluish-
gray in color, vary in eomposition from rather coarse arenaceous to those
that are fine and argillaceous. The sandstones, whieh on fresh surface
are generally blue or gray in color, are not very coarse in texture and the
layers are often less than a foot thick. All of these rocks, however, on
long exposure usually present along the highway a slightly greenish or
yellowish-gray tint. Two or more prominent sandstone zones varying in
thiekness from about 30 to 75 feet oecur in this member of the formation.
The lower one is from 850 to 1050 feet above the base of the formation, in
the seetions east of Wills Mountain, while the upper zone is at or near the
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top of the formation. Both of these sandstone zones are clearly shown in

the sections on the Williams Road and at Tonoloway Station, opposite
Great Cacapon, and the upper one at Gilpin and above Corriganville. A
conglomerate is found about 175 feet below the top of the Ilamilton in the
sections east of Hancock. In the vicinity of Millstone it becomes con-
spicuous and forms well defined ridges.

Fauna.—The shales in many localities are very fossiliferous, especially
those between the fwo sandstone zones, and contain numerous specimens
of such characteristic specics of the New York Hamilton as Spirifer
mucronatus (Courad), 8. granulosus (Conrad), Athyris spiriferoides
(Eaton), Tropidoleptus carinatus (Conrad), Chonetes coronatus (Con-
rad), Phacops rana (Green), and other species. On account of the
presence of numerous Hamilton species together with a lithologic simil-
arity and approximate stratigraphie position this division of the Romney
formation is regérded as equivalent to the Hamilton stage of New York.

RoMNEY-JENNINGS BouNDARY.—The boundary between the Hamilton
member of the Romney and the Jennings formation is diseussed on a

subsequent page to which the reader is referred.

DISTRIBUTION OF THE ROMNEY FORMATION

The Rommey formation in Maryland is confined to Allegany and
Washington counties in the Ridge District of the Greater Appalachian
Valley, the larger area occurring in Allegany County. The western arca
enters this county from Pennsylvania at Ellerslie and, skirting the foot
hills of the Allegany Front, crosses to the Potomace River and then extends
southwest to the bend in the river at Keyser. In the region between
Shriver Ridge and Green Ridge are several areas, mostly narrow, their
outline due to the repeated folding of that section. The first one is a
V-shaped area the western arm of which passes through the eastern part
of Cumberland, the point extending into Pennsylvania, and the eastern
arm lying mainly to the east of Evitts Creck and west of Nicholas Moun-
tain extends south, crossing the Potomac River at North Branch where it

enters West Virginia. In the valley between Nicholas and Collier moun-
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tains is a narrow belt which extends two-thirds of the distanee across the
state and in the smaller valley to the east of Collier Mountain is a
narrower area with less than half the length of the one just deseribed.
Immediately to the east is a belt of Oriskany sandstone and then the
largest continuous area of Romney in the county is reached which extends
for 8 miles along the Potomae River and may be ealled the Oldtown area
from the village of that name in the Potomae valley about two-thirds of
the distanee across the area. In its western part the uplift of Warrior
Mountain brings up the Oriskany sandstone and Helderberg limestones
while the similar uplift of Stratford Ridge in its eastern part exposes the
Oriskany. About half-way across the eounty the area greatly deereases in
breadth and skirting the eastern side of Warrior Mountain and Iron Ore
Ridge enters Pennsylvania to the northeast of Flintstone where it is
about three-fourths of a mile in breadth.

The most western area in Washington County extends as a narrow belt
from the northeast to the southwest just west of Tonoloway Ridge and
may be called the Tonoloway arca. It crosses the Potomae River into
West Virginia a short distance west of Great Cacapon. TFurther east
in the Hancock area, is a belt about one-half mile in width, upon
which Haneock is situated, whieh crosses the eounty in a direetion
parallel to the one just deseribed. The largest area in the eounty enters
it to the southwest of Warren Point, Pennsylvania, makes a horseshoe
curve about Elbow Ridge, returns into Pennsylvania erossing Lieking
Creek, and thien turns and reerosses Washington County from the north-
east to the southwest reaching the Potomac River at the mouth of Licking
Creek. Since this area crosses Licking Creck scveral times it may be
termed the Licking Creek arca. To the southeast is the Ernstville-McCoys
arca which begins at Ernstville and cxtends eastward to the uplift of
North Mountain. The lower shales are shown in Irnstville, and at Me-
Coys Ferry are exposures of the Hamilton beds containing an excellent
representation of the Hamilton fauna. 'I'lis area is the farthest east that
the Rominey formation is known in Maryland.

In Garrett County the Romney formation is not known to reach the
surface, although there is a considerable area of the overlying Jennings.
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Ezposures of Onondaga Member

Ezxposure at 21st Bridge—There is probably no loeality in Mary-
land where the relations of the Onondaga, Mareellus, and Hamilton mem-
bers of the Romney ean be seen to better advantage than at 21st Bridge,
1 mile east of Keyser. The three euts adjacent to the interseetion of the
Baltimore and Ohio and Western Maryland railroads, together expose
nearly all of the two basal members and a portion of the Hamilton. The
lower portion of the Onondaga and the basal Oriskany sandstone are well
exposed in the west eut where the section shows the following beds:

Drab, rather hard, slightly sandy shale with some calcareous concretionsFeet
and bands

Lead-gray, fissile soft shale, Orbiculoidea abundant

Oriskany sandstone

The highest beds of the Onondaga do not appear in the west cut but
are exposed in the east cut of the Western Maryland Railroad at 21st
Bridge. These highest beds include at the top about 8 feet of dark
argillaceous limestone in strata 6 to 20 inches thick, interbedded with
dark shale. They were estimated by Prosser to lie about 168 feet above
the base of the Romney, giving a total thickness of about 170 feet for the
Onondaga. This limestone holds Agoniatites expansus suggesting that it
may represent a horizon near that of the * Agoniatite limestone ” fanna

of New York which, according to J. M. Clarke,’ was introdueed into

western New York before the cessation of Onondaga limestone depo-
sition. With the exeception of A. expansus, however, the fauna of this
zone bears little resemblance to the assemblage reeorded from the “ Ago-
niatite limestone ” of New York.

The following species have been recognized in a eolleetion made by
Swartz from a bed about 100 feet above the base of the Romney in a section
ascending the hill east of the river one-half mile south of 21st Bridge:

Pholidops cf. areolata
Dalmanella lenticularis
Goniophora sp. undet.
Panenka sp. undet.
Agoniatites expansus.
Phacops cristata

1 Bull. New York State Mus., No. 49, 1901, p. 137.
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A portion of the Marcellus shale is exposed above these limestone beds
in the eastern part of this eut. In the Baltimore and Ohio Railroad cut at
Twenty-first Bridge nearly the whole of the Mareellus is exposed. The
lower part of the beds at the south end of the cut eontain in eertain
strata a great profusion of the flattened shells of Liorhynchus limitare
whieh seem to oeeupy the strata in whieh they oeeur almost to the exelu-
sion of other fossils. The southern half of the Baltimore and Ohio
Railroad eut is nearly all in the highly inelined, soft bluish-black Mar-
cellus shales which appear to be nearly barren cxcept for the Liorhynchus
limitare beds in the lower part. The development of minor crumpling
and folding in these beds makes it diffieult to estimate their thickness.
There appears to be more than 100 feet of these nearly barren dark
shales between the Onondaga shale and the beds holding the Hamilton
fauna. In the northern half of the Baltimore and Ohio Railroad eut
about 75 feet of gray argillaeeous and sandy shales are exposed. These
eontain a rieh Hamilton fauna with such charaeteristie speeies as Tro-
pidoleptus carinatus and Spirifer mucronatus.

The comparatively poor exposure of the Onondaga shale one-third mile
west of Twenty-first Bridge, near Rosedale switeh, affords a rieher fanna
in the lower beds than the cut at Twenty-first Bridge. The most abund-
aut species at this point are Anoplotheca acutiplicata and Orbiculoidea
media.

Exposure at Queens Point, opposite Keyser, West Virginia.—The most
westerly exposure of the Onondaga shale in the state occurs opposite
Keyser, W. Va., at the foot of the Queens Point cliffs. Only a few feet
of drab shales can be scen here. The fossils noted here inelude Pholidops
sp. undet., Bollia ungula and some goniatite and trilobite fragments.
West of this point the strueture brings to the surfaee nothing older than
the Upper Devonian.

Exposure on the Williams Road 3V4 miles east of Cumberland.—This
section affords a nearly eontinuous exposure of the beds from the Oris-
kany sandstone to the Parkhead member of the Jennings, and affords a
clear conception of the essential characteristics of the different divisions
of the Romney. The Hamilton beds are described by Prosser in a subse-
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quent ehapter. Minor folding makes the Onondaga member appear
thieker than it is.!

The section begins at the Romney-Oriskany eontact at the foot of

Nicholas Mountain, east of Mt. Hermon Churel, and extends westward
on the old Williams Road.

RoMNEY ForMATION
Hamilton Member
No. 10. Soft drab shale weathering to small many-sided frag-
2504 1097
Gray sandstone with Hamilton fossils Tropidoleptus
carinatus, etc. 35 847
No. 8. Drab shale weathering in lumpy fragments 150 812

Feet. Total.

Marcellus Member

No. 7. Black to drab fissile clay shale grading into next division. 360 662
No. 6. Road leading north, drab or buff blocky shale, a con-

cretionary limestone 9 inches thick is found just below top of this

unit. The shale contains: Strophalosia truncata (c), Liorhyn-

chus limitare (c¢), Liorhynchus cf. mysia (a), Buchiola retrostriata

(r)

Onondaga Member

No.4. Green and drab shale. Repetition of bed No. 2 in part.... 102

No. 3. Fissile black shale weathering gray. Repetition of bed at
base of Onondaga. Pholidops cf. areolata (r), Anoplotheca acuti-
plicata large individuals (c), Agoniatites cf. expansus (r) 55

No. 2. Green and drab colored clay shale weathering in one band
10 feet thick to reddish. Minor folding. Chonetes mucronatus (a),
Chonetes rugosa n. sp. (c¢), Pholidostrophia pennsylvanica n. sp.
(r), Anoplotheca acutiplicata (r), Anoplotheca camilla (r), Ambo-
coelia umbonata (a), Nucleospira cf. concinna (r), Reticularia cf.
fimbriata (r), Nuculites modulatus n. sp. (r), Paleoneilo cf. con-
stricta (r), Liopteria laevis (r), Grammysia sp. (r), Euthydesma?
sp. (r), Modiomorpha subalate (r), Naticopsis sp. (c¢), Loronema
hamiltonae (r), Euomphalus sp. (r), Goniatites sp. (r), Bactrites
aciculus (c), Bollia ungula (c), Bollia obesa (r). .

No. 1. Lead gray to black clay shale. Orbiculoidea lodiensis
var. media (a), Anoplotheca acutiplicata (a), Bactrites aciculus
(c), Enchostoma ? Sp

is indebted to Dr. C. K. Swartz who first called his attention to this fact, and
who has revised his estimates of the thickness of the lower beds.
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ORISKANY FORMATION

Buff or brownish rather coarse sandstone with numerous fossils.

The fossils were collected from the various beds of the above section.
The lowest division contains a profusion of individuals but a very limited
number of species. The succeeding bed contains a much more varied
fauna and contains many species diagnostic of the Onondaga. The highest
fauna which shows definite affinities witli the Onondaga is in the succced-
ing bed which, however, is probably a repetition of the lowest unit de-
scribed. The black fissile shale occurring 157 to 257 feet above the base is
probably to be referred to the Marcellus while the overlying bed 45 feet
thick contains a well defined Marcellus fauna.!

In this as in many other sections no very sharp line can be drawn
between the sediments holding the Onondaga and the Marcellus faunas,
the one grading into the other. Taken as a whole, however, the upper, or
Marcellus, shales are decidedly blacker and comparatively freer from light-
colored shales than is the lower series in which green and drab-colored
shales predominate.

The Tropidoleptus carinatus fauna characteristic of the Hamilton was
found in a bed of gray sandstone which lies not far above the base of that
member.

Ezposure east of Oldtown.—One mile east of Oldtown, a cut in the
Western Maryland Railroad affords an excellent section of the Onondaga
and Marcellus shales. The Hamilton member and its fauna is also cx-
posed a short distance east of this cut. The section exposed here follows:

RoMXNEY FORMATION
Hamilton Member Feot. Total.

No. 13. Hard drab sandy shale: Lingula sp. undet., Spirifer
mucronatus, Ambocoelia umbonata. Stropheodonta perplana, Tro-
DIAOTEPIUS CATINBEUS o oo e e et een e eeneesennseeeoensnsnssnseens 4004 1060
No. 12. Gray fine-grained sandstone, weathering to shaly beds.. 50 660
No. 11. Drab and dark steel-gray hard shale, and covered, thick-

ness very uncertain, Hamilton ? (Duplication by local folding).... 250+ 610
No. 10. Hard sandy drab shale with three or four thin bands
holding Aulopora sp. at east end of cut........covvvevnnvunnnennn 40 360

! Prosser has included all the beds above the base of the black shale,
which occur 302 to 662 feet above the base of the section, in the Hamilton.
The author would place the Marcellus-Hamilton boundary about 350 feet
higher than the horizon selected by Prosser (662 feet above the base of the
section).
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Marcellus Member Fect. Total.
No. 9. Hard fissile black shale with some thin bands of blue lime-
stone full of Ambococlia virginiana. (Local folding within this ter-
rane makes impossible any close or precise estimate of thickness).. 100+ 320
No. 8. Band of black limestone concretions.................... 1 2205
No. 7. Hard fissile black shale Stylioling fissurella nearly barren 115 219.5

Onondaga Member

No. 6. Dark gray impure limestone in % to 1 inch bands inter-
bedded with black bituminous shale, Strophalosia truncata and Cen-

tronella cf. ovate abundant in some bands of limestone............ 15 104.5
No. 5. Dark lead-gray to blackish shale...... I O 40 89.5
No. 4. Lead-gray blocky shale slightly calcareous with numerous

goniatites and pelecypods in certain bands.......... B 58 B Hb OB aJB0 g 6 49.5

No. 3. Dark lead-gray blocky shale with some slightly calcareous
bands: Dealmanella lenticularis, Modiomorpha subalata, Panenka
alternata, Panenka cf. dichotoma, Panenka obsolescens n. sp.,
Panenka cf. multiradiata, Agoniatites expansus, Phacops cristata

R e N R R e 30 43.5
No. 2. Soft dark gray to black argillaceous shale.............. 12 13.5
No. 1. Fissile soft black shale with well rounded sand grains

rather common ............. oW T o O O O S e 15 1.5

ORISKANY FORMATION

Drab or brownish soft shaly sandstone............. o 5000600 i
Gray very hard coarse sandstone with Oriskany fossils, dipping
(GRS oV o leresleFone oo o e a0 s o 0l aie alale s o o olelofole oioke e olone ohons 8o s susnesls ool s 12

The strata of this section which are assigned to the Onondaga shalc
include beds 1 to 6, a total thickness of about 105 feet. In the lower
part of the shale below division 3 fossils are searce with the exeeption of
Amnoplotheca acutiplicata which is a common speeies at this horizon. The
next higher bed, 3 of the section, contains a rieh fauna as shown by the
foregoing list.

The succeeding division of the section appears to contain few fossils and
none were collected from it.

The 15 fect of dark bituminous limestone at the top of the Onondaga
contain in some bands great numbers of minute hrachiopods. The two
species Centronella cf. ovata and Strophalosia truncata comprise a large
proportion of the material of some of these bands.

The next 100 feet of these shales represent the Marcellus. The only
fossil observed in them is Styliolina fissurella whieh occurs in abundanee
in certain beds in the upper part.
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The next 100 feet of the fissile black shales, 9 of the section, appears
to be barren exeept for some thin bands of blue limestone whieh are
crowded with the minute shells of a variety of Ambocoelia virginiana.

The lowest Hamilton fauna observed appears in some hard sandy beds
about 250 yards east of the end of the cut.

Exposure at Tonoloway.—At Tonoloway, opposite Great Cacapon, W.
Va., nearly the whole of the Devonian below the Parkhead member of the
Jennings is exposed with the exeeption of the Mareellus shale which is
almost entirely concealed in the bottom of a small valley which reaches the
Potomac along the strike of the beds of this portion of the seetion. At the
base of the Marcellus shale and immediately above the Oriskany sandstone
about 60 feet of interbedded greenish-drab and black blocky shale is
exposed representing the Onondaga shale. The following fauna was
found in these beds :

Strophalosia truncat@ ..........oeeeeeennnennnnn. r
Rhipidomella vanucemi ..........c.ccoeveuneunnnn €
Ambocoelia umbonata ............c.oouiiiiinnan... c
Nucleospira CONCINMA . .......ovveneenniunennnnnn c
Dalmanella lenticularis ......covevevinnnnnnnn.. [
Anoplia cf. nuclenta ...........covvviinennunnnn. T
Leptaenisca australis .........veeineneneennnnn. r
Stylioling fissUrelle .......o.eveiuinneuneeeennnn.. a
PRacops Crist@t@ ........oueeeuiinenennnennnnnnn., F
BOIa URGUIA . oottt it [¢
Bollia 0besa ..........covuiiiiiiiiiennnnnnnn.. r
Craterillina sp.

Polygnathus sp. undet.......o.ovvveveneennnnnnnn. r

Four hundred feet or more above ‘this fauna the typical Hamilton
fauna appears in this seetion.

Ezposure at Hancock.—At Haneoek the Onondaga fauna was found on
the hill northwest of town, just east of the old sand quarry, in green bloeky
elay shale. About 60 feet above the Oriskany sandstone at this loeality
the following fossils were seeured :

Ambocoelia umbonata .......................... r

Styliolina fissurelle .................. 7, P a
Phacops sp. undet.
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Typieal thin, papery blaek shales of the Mareellus tvpe are exposed
in the shale quarry about 50 feet above this fauna. The Mareellus shale
here, as in most of the Alleghany seetions, is largely eoneealed in the
slopes of a valley whieh occupies the easily eroded beds of the Marcellus
horizon. They appear to have a thiekness of 400 feet or more at
Haneock.

Exposure at Berkeley Springs, West Virginia.—A good seetion of the
Onondaga member oecurs about 134 miles south of Berkeley Springs,
W. Va., where the wagon road euttings expose the Oriskany sandstone and
" the lower portion of the Romney, including most of the shales holding
the Onondaga fauna. The following seetion was noted here:

RoMNEY FORMATION

Marcellus Member Feet. Total

No. 5. Fissile black shale, and covered........................ 250 33

Onondaga Member
No. 4. Covered .......coiiiiuiiniiniennnenennconuneneennnes 35 83

No. 3. Black blocky argillaceous shale, full of fossils: Chonetes
sp. (r), Ambocoelia umbonate (a). Nucleospira coneinna (c).
Anoplea nucleata (c¢), Dalmanella lenticularis (a), Leptaenisca
australis n. sp. (c¢), Pholidostrophia pennsylvanica n. sp. (r),
Nucula cf. corbuliformis (r), Cypricardinia ? sp. (r), Styliolina
fissurella (a), Phacops cristata (c), Cyphaspis cf. stephanophora

(r), Leperditia ? cf. subrotunda (r)........... &80 00 BB - veess 20 48
No. 2. Drab shale, weathering cherry red in places; fossils

scarce: Craniella hamiltoniae, Leptostrophia perplana, Ambocoelia

umbonata ............ (] AL A PR o owr PRV VST | S 18 28
No. 1. Cream or light putty-colored clay shale, with some buffish

layers ..... 000 0 0 0b BB A8 b2 o 0 o offlc JBB 6 0 6 o o 0 o SEICEIEIGT o o o HEE 10 10

ORISKANY FORMATION
Buffish-brown sandstone, crumbling to sand.

The Mareellus in the seetion is imperfeetly exposed and no fossils were
observed in it.

Ezxposures of Murcellus and Hamilton Members

Exposure at 21st Bridge—The best loeality at whieh to study the
Romney formation in its western area in Maryland is near its southern
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end in the railway cuts directly north of the 21st Bridge station on the
Baltimore and Ohio R. R. This locality is 114 miles northecast of
Monster Rock and the Oriskany sandstone and Helderberg limestones are
well shown in the Baltimore and Ohio R. R. cut on the West Virginia
side of the river. On the Maryland side of the river just above the railway
bridge is a contact of the Oriskany sandstone and Romney formation.
In the ridge to the east of the West Virginia Central R. R. cut the
folded Oriskany sandstone is nicely shown. The sections of the Onondaga
member in this vicinity are described by Kindle on a preceding page.
In the West Virginia Central R. R. cut to the west of the river the black
shale and blackish limestones at the top of the Onondaga member arc
exposed.

The rocks dip steeply down to the cut of the Baltimore and Ohio R. R.
which is directly below and only a short distance north of the 21st Bridge.
At the southern end of the latter cut are thin, argillaccous, black shales,
weathering to a rusty brown or iron color, which are somewhat above
the limestoncs in the West Virginia Central R. R. cut. In some of the
layers which are a little more arenaceous and tougher than most of the
shales Liorhynchus limitare (Vanuxem) occurs abundantly, associated
with an occasional other fossil. Somec of the specimens of Liorhynchus
arc very perfect representatives of the species. Many of them, however,
in the thin black shales are greatly crushed so that they are as flat as those
occurring in the fissile black shales of New York, which they closely
resemble, while some of the specimens from the coarser shalcs are gib-
bous retaining the normal form of the species. From these shales the
following species were obtained: Camarotoechia prolifica Hall (?)
(poorly preserved specimens), Liorhynchus limitare (Vanuxem), Tropi-
doleptus carinatus (Conrad), Brachiopod sp. (spccimens that seem to
have a pustulose or punctate structurc, something like Spirifer fimbriatus
but there is no fold or sinus and rather coarse plications cover the entire
surface), Nuculites triqueter Conrad (?) (very imperfectly preserved).

The shales herc and there contain small somewhat calcareous concre-
tions in which are numerous specimens of Liorhynchus limitare (Van-
uxem) while some of the coneretions are larger and more calcareous.

From the range of the species it will be seen that the fauna is similar
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to that of the Marcellus shales in New York. The lithologic character

of the shale both before and after weathering agrees perfectly with much
of the New York Marcellus. The correlation of these black fissile shales
with the Marcellus shale of New York appears to the writer very probable ;

a concluston which is supported by various other sections in the lower part
of the Romney formation in Allegany and Washington counties as well as
in the typical region of the formation near Romney, West Virginia,
wlhich wag carefully examined in connection with this work.

Succeeding the fine black shales are rather coarser ones ehanging to
thin sandstones or very arenaceous shales. Some of the shales in this
zone are very thin and argillaceous and weather to a rusty color like
the Marcellus. Other layers are more arenaceous, and vary to thin
yellowish-green sandstones in which scarcely any fossils were found. At
one place they form a sandstone stratum several feet in thickness composed
of fairly thick layers. Fossils occur but infrequently in the lower part of
this zonc; but increase in abundance in the higher rocks. The following
species were collected in this part of the cut: Lingula clarki Prosser,
Stropheodonta sp., Chonetes mucronatus Hall, Chonetes scitulus Hall,
Chonetes settger (Hall), Chonctes lepidus Hall, Camarotoechia pro-
lifica Hall (imperfect specimen), Liorhynchus sp., Tropidoleptus cari-
natus (Conrad) (very abundant in thin layers of thesc shales), Spirifer
mucronatus (Conrad), Nucula bellistriata (Conrad), Nuculites triqueter
Conrad, Leda rostellata (Conrad), Cimitaria (?) sp., Pleurotomaria
sp. (apex of a specimen, internal impression), Bellerophon sp.

This zone shows the transition from the Marcellus to the Hamilton
shales and it will be seen that there is not a sharp line of division between
them but a gradual change from the fissile black shales of the Marcellus
containing Liorhynchus limitare (Vanuxem) to the bluish, coarser and
fairly arenaceous shales which contain abundant specimens of some of the
characteristic Hamilton species. This fauna is especially well preserved
in the next higher zone near the northern end of the cut where the fine
shales are so badly erumpled that no attempt was made to estimate their
thickness although it would be interesting if this could be accurately
determined. At the northern end of the cut are rather thin bluish shales,

weathering to a rusty color, which contain numerous fossils. In thicker,
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bluish, slightly arenaceons and coarser shales, very near the northern cnd
of the cut, fossils are abundant, especially Tropidoleptus carinatus (Con-
rad) numerous large and beautifully preserved spccimens of which were
collected. Some of the other most abundant species are Spirifer mucro-
natus (Conrad), Chonetes coronatus (Conrad), Chonetes setiger (Hall),
Chonetes mucronatus Hall, and Palaconeilo constricta (Conrad). The
complete fauna of this zone is as follows: Spirophyton sp., Lingula ligea
(?) Hall, Stropheodonta (Leptostrophia) perplana (Conrad), Stropheo-
donta (Douvillina) inaequistriata (?) (Conrad), Orthothetes variabilis
Prosser, Chonetes mucronatus Hall, Chonetes coronatus (Conrad), Chon-
etes scitulus Hall, Chonetes setiger (Hall), Chonetes lepidus Hall, Chon-
etes marylandicus Prosser, Camarotoechia prolifica (?) Hall, Tropido-
leptus carinatus (Conrad) (numerous large and beautifully preserved
specimens), Spirifer mucronatus (Conrad), Spirifer granulosus (Con-
rad) (pustules niccly preserved), Spirifer angustus Hall, Athyris spiri-
feroides (Baton), Grammysia circularis (?) Hall (imperfectly preserved
specimen), Nucula bellistriata (Conrad), Nuculites triqueter Conrad,
Palaconeilo constricta (Conrad), Palaeoneilo emarginata (Conrad),
Palaeoneilo tenuistriata (?) Hall, Mytilarca (Plethomytilus) oviformis
(Conrad), Actinopteria decussata (?) Hall (the concentric lines are not
as strong as in most of the specimens of this species), Aviculopecten (?)
sp., Aviculopecten princeps (?) (Conrad), Cypricardella bellistriata
(Conrad), Cypricardinia indenta (Conrad), Bellerophon sp., Cyrtolites
(Cyrtonella) mitella (?) Hall, Phacops rana (Green), Crinoid stems.
It will be seen from the above list that this fauna is characteristic of
the Hamilton stage in New York, while the shales themselves, in litho-
logical characters are not different from many of the fossiliferous Ham-
ilton shales of that state. The exposures in this cut furnish an excellent
illustration of the upper Marcellus shalcs, and the lower part of the fossil-
iferous Hamilton shales. The black, fissile shales at the southern end con-
taining specimens of Liorhynchus limitare (Vanuxem) are very similar to
typical outcrops of the Marcellus shale in New York, even to the rusty color
when weathcred and the calcareous concretions. Again, the succeeding
zone of more arenaceous shales with some thin sandstones in which fossils
occur rather infrequently is similar to the lower part of the Hamilton
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stage, especially as it occurs in eastern New York. Then the northern
part of the cut in which both the thin and coarser shales contain abund-
ant specimens of charactcristic Hamilton fossils is very similar to typical
fossiliferous Hamilton shales of New York. This is an excellent locality
for collecting fossils and is one of the best, in the lower Romney shales,
to be found in the county. _

Exposures in Braddock and Jennings Runs.—As already stated, the best
outcrops of the Romney shales in the western belt are in the railroad
cuts at 21st Bridge; but in the northern part of the county Braddock and
Jennings runs have cut gorges through the Alleghany Front in which the
Devonian and Carboniferous formations are, gencrally, fairly well shown.
To the south of Braddock Run is the line of the Georges Creek and Cum-
berland Railroad along which are frequent cuts affording exposures of the
roeks. The greater part of the eut directly east of the Winchester Pike
crossing is through the Oriskany sandstone; but at its western end are
black, fissile, argillaccous shales which belong in the Onondaga or Mar-
cellus member. Thesc shales are very fissile at the top and black on fresh
exposure but weather to a drab color and turn readily into soil. The
remainder of the Romney is covered but in the first cut west of Winchester
Pike station the rocks are in the Jennings formation with an average dip of
80°. The contact of the Romney and Jennings is concealed. It cannot be
far from the Winchester Road. The Romuey would appear to have a thick-
ness of about 600 feet in this section. In the Jennings Run section nearly
all the Romney is covered ; but by the side of the highway a short distance
west of Corriganville the upper part of the formation is shown.

Although there are no outcrops of the lower shale at this locality, about
9 miles farther northeast in the continuation of this belt Professor Steven-
son reported it as “ well exposed in a bluff  perhaps a mile south of Hynd-
man, Bedford County, Pa.,' and also on the County Road north of this
town where he stated that “ Both the black and the yellow shales of the
Marcellus are shown.”*  As already stated the upper part of the formation
is clearly shown in the ledges by the side of the highway one-half mile west

172 p. 99.
2 Ibid., p. 105.
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of Corriganville where 147 feet of the Romney is exposed above whieh
about 30 feet is covered when the blaek, fissile shales of the Genesee appear
eonspicuously and these in turn are succeeded by the shales and sandstones
of the Woodmont. This is, probably, one of the best loealities in western
Maryland for studying the change from the Romney to the Jennings and
then the transition from the Genesee shale to the Woodmont member of
the Jennings formation. The actual contact of the Romney and Jennings
formations occurs in the eovered zone of 30 feet though the greater part of
it belongs in the Genesee shale as indicated by its thickness in other ex-
posures in Allegany County. The seetion at this loeality is about as

follows:*

Total

Thick- thick-

. i ness. ness.
Beginning at the eastern end of the road cut there are bluish,

arenaceous shales with some layers of thin sandstone, the latter

more conspicuous In the lower part of the exposure. The rocks

weather to a yellowish-green and are much iron-stained. The

upper part of tpis zone is more argillaceous, composed mostly of

thin shales and this portion is near the middle of the Hamilton

cut. Certain layers are fossiliferous, Spirifer mucronatus (Con-

rad) and other Hamilton species occurring. The strike is about

N. 35° E. and the dip 78° westward............oiiviiiiionnn. 80 80
The succeeding zone consists of shales alternating with sand-

stones; one stratum of which reaches a thickness of 11 Inches;

but in this locality the individual sandstone strata do not reach

so great a thickness as in some other exposures in western Mary-

land. Still the zone of sandstones which is generally found near

the top of the Romney formatlon is clearly represented.......... 38 118
The upper 29 feet of the Romney formation, so far as shown

in thls cut, consists of thln, argillaceous shales in which Spirifer

mucronatus (Conrad) and Tropidoleptus carinatus (Conrad) occur

at the very top of the eXposure. ............ vttt rocnonns 29 147
CIOVORCAUHOME! iole e o e oo e oo e iuioe o aioinia s o aisiaie sioale aoidlols aies’s aloiofa ole 30 177
Black fissile shale of the Genesee in the base of the Jennings

BOTTABIOM! 7 carete eie o o oie o oo oo e sis aloaisaasaseassasiionsslsassolseos e 73 250

Bluish thin shales alternating with sandstones of similar color.
One massive stratum wlth a thickness of 2 feet, 8 inches, 1s
succeeded by greenish shales alternating with thin sandstones.
These rocks which form the western part of the cut, the upper
portion of which is in the field at a distance of several feet from
the highway, are in the Woodmont member of the Jennings forma-
(@ o o= o (RN AP URP R AP DR (o R R SRR 1 SR 230 480

" 1All the sectlons in this chapter are described in reverse order, . e., from
the bottom upward.
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F16. 1.—VIEW SHOWING BENDING OF ROMNEY SHALE DUE TO CREEP IN CUT OF WESTERN
MARYLAND RAILROAD WEST OF TONOLOWAY,

F16. 2—vIEW SHOWING THE LOWER ROMNEY SANDSTONE ON CHESAPEAKE & OHIO CANAL
NEAR TONOLOWAY.
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From the upper part of the Romney formation at this locality the
following fossils were collected: Stropheodonta (Leptostrophia) per-
plana (Conrad), Stropheodonta demissa (Conrad), Chonetes mucronatus
Hall, Chonetes coronatus (Conrad), Chonetes setiger (Ilall), Spirifer
mucronatus (Conrad), Spirifer granulosus (Conrad), Ambocoelia wm-
bonata (Conrad), Nucula corbuliformis Hall, Leda rostellata (?) (Con-
rad), Pleurotomaria (Trepospira) rotalia Hall (?), Crinoid stems and
segments.

For the remainder of the distance to the Pennsylvania line the Romney
shales are mostly concealed.

Ezxposures near Cumberland.—On the western arm of the V-shaped area
of this formation in the vicinity of Cumberland are various exposures,

although none of them ean be said to afford an opportunity for advan-
tageous study of the fauna or other characters. There are exposures to
the north of the city along the National Road, beginning opposite Bell-
vue Street where the shales are fairly fossiliferous. To the east is
McKaig’s Hill, composed of the higher and harder Romney shales both
of which localities were briefly described by Dr. George H. Williams,
who also mentioned a slight depression, in going west from this locality
toward the Bedford Road, occupied by the Marcellus shales.”

On the Williams Road to the southcast of Cumberland, just beyond
the edge of the city, are outcrops of shales by the roadside which on the
weathered surfaces have a somewhat olive tint and in this particular they
differ from those of the Hamilton in northeastern Pennsylvania and
New York, where thecy may change on weathering from a blackish or
bluish color to a brownish tint. These shales are fossilifcrous and
specimens of Tropidoleptus carinatus (Conrad), Spirifer mucronatus
(Conrad), Palaeoneilo emarginata (Conrad), Rhipidomella vanuxemi
Hall, and other species were scen. The following list was obtained from
outcrops on Williams Road about onc-fourth mile cast of Queen City
hotel: Lingula nuda Hall (?), Stropheodonta (Leptostrophia) perplana
(Conrad), Schuchertella variabilis Prosser, Chonetes mucronatus Hall,

t Johns Hopkins Univ. Cir., Vol. XI, No. 94, 1891, p. 26.
¢ Ibid., p. 27.

)
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Chonetes coronatus (Conrad), Productella cf. spinulicosta Hall, Rhipi-
domella vanuzemi Hall, Camarotoechia sp., Tropidoleptus carinatus
(Conrad), Spirifer mucronatus (Conrad), Spirifer audaculus (Conrad),
Ambocoelia umbonata (Conrad), Nucula bellistriata (Conrad), Nuculites
oblongatus Conrad, Palaconetlo constricta (Conrad), Palaconeilo fecunda
Hall, Palaconeilo emarginate (Conrad), Liopteria cf. conradi Hall, Mo-
diella pygmaea (Conrad), Awiculopecten princeps (Conrad), Cypricar-
della bellistriata (Conrad), Palacosolen minutus Prosser, Pleurotomaria
tys Hall (?), Bellerophon sp., Homalonotus dekayr (Green).

About three-fourths of a mile east of the Queen City hotel the following
species were collected: Stropheodonta (Leptostrophia) perplana (Con-
rad), Rhipidomella vanuzems Hall, Rhipidomella leucosia Hall, Tropido-
leptus carinatus (Conrad), Sprifer mucronatus (Conrad), Palaconeilo
emarginata (Conrad), Cypricardella tenuistriata (Hall), Crinoid seg-
ments.

Farther up the road are exposures of the Genesee and Woodmont shales
of the Jennings formation. The stratigraphic order of this section is
complicated by faulting and folding as determined by Dr. R. B. Rowe.

A layer of slightly arenaceous shale on the National Road half way
up the hill northeast of Cumberland furnished the following species:
Chonetes mucronatus (Conrad), Chonetes scitulus Hall, Chonetes setiger
(Hall), Camarotoechia prolifica Hall, Spirifer mucronatus (Conrad),
Vitulina pustulosa Hall, Nuculites oblongatus Conrad, Palaeoneilo con-
stricta (Conrad), Pleurotomaria ttys (?) Hall (broken specimens).

Rather heavy arenaceous shales on the National Road near the top of
the hill and opposite Cemetery northeast of Cumberland gave the follow-
ing list: Schuchertella sp., Chonetes scitulus Hall, Chonetes setiger
(Hall), Chonetes lepidus Hall, Atrypa reticularis (Linné), Cyriing ham-
wtonensis Hall, Spirifer granulosus (Conrad), Grammysia bisulcata
(Conrad), Pterinea flabellum (Conrad), Modiomorpha concentrica
(Conrad).

The shales and sandstones on the Oldtown Road, east of Maryland
Avenue, Cumberland, have furnished the following list: Lingula nuda
Hall (?), Schuchertella sp., Choneles mucronatus Hall, Chonetes scitulus
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Hall, Chonetes setiger (Hall), Tropidoleptus carinatus (Conrad), Cyr-
tina hamiltonensis Hall, Spirifer mucronatus (Conrad), Spirifer granu-
losus (Conrad), Ambocoelia umbonata (Conrad), Vitulina pustulosa
Hall, Tellinopsis subemarginata (Conrad), Nucula corbuliformis Hall,
Nucula bellistriata (Conrad), Nuculites oblongatus Conrad, Pterinea
flabellum (Conrad), Paracyclas lirata Conrad, Pleurotomaria (Bem-
bexia) sulcomarginata Conrad, Orthoceras bebryz Hall (?), Orthoceras
constrictum Vanuxem.

On the south side of the Potomac River, about 3 miles south of Cum-
berland and on the east side of Knobly Mountain, the following species
were collected: Chonetes cf. scitulus Hall (these specimens are larger
than those figured but they have the outline and the large number of
strie), Chonetes setiger (?) Hall, Chonetes lepidus Hall, Spirifer mucro-
natus (Conrad), Prothyris lanceolata Hall, Tellinopsis subemarginata
(Conrad), Nucula corbuliformis Hall, Nuculites triqueter Conrad, Pa-
laconeilo cf. plana Hall, Palaeoneilo clarkei Prosser, Modiella pygmaea
(Conrad), Paracyclas lirata Conrad, Pleurotomaria (Bembexia) sulco-
marginata Conrad, Orthoceras constrictum Vanuxem, Orthoceras emacer-
atum (?) Hall, Spyroccras crotalum (Hall), Spyroccras nuntium Hall.

Four miles south of Cumberland on the West Virginia side of the
Potomac River opposite Madder’s Island, the following species were
obtained: Chonetes cf. scitulus Hall (large specimens similar to those
from south bank Potomac River, 3 miles south of Cumberland), Cama-
rotoechia prolifica Hall, Spirifer mucronatus (Conrad), Ambocoelia
umbonata (Conrad), Nucula corbuliformis Hall, Nuculitcs oblongatus
Conrad, Nuculites triqueter Conrad, Modiella pygmaea (Conrad), Pleuro-
tomaria (Bembexia) sulcomarginata Conrad, Cyclonema hamiltoniae
Hall, Lozonema sp. (fragment of internal impression).

Ezposure at Wolfe Mill—Below Wolfe Mill or Folks Mill along the
eastern bank of Evitts Creek are exposures of the rather coarse, bluish,
calcareous Hamilton shales. This locality which is on the National
Road about 3 miles northeast of Cumberland, is a well-known collecting
place of the Cumberland geologists, and the late Robert H. Gordon
and others have obtained very good specimens of Hamilton fossils. To
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the south of the road on the creek bank the rocks are bluish and in
quite firm, coarse layers. There is a steep dip toward the creek between
55° and 57°, N., 40° W. To the north of the pike along the road to the
mill the rocks are weathered to a greater extent, having a brownish tint
and containing in layers numerous specimens of Hamilton species. The
coarse blue shales on the creek bank and the brownish ones along the mill
road agree in lithologic characters with the coarser shales of the Hamilton
stage in New York., The following list gives a fair idea of the fauna of this
locality which would undoubtedly be increased by further search: Stereo-
lasma rectum Hall, cf. Amplezus hamiltoniae Hall, Cystiphyllum ameri-
canum (?) Milne-Edwards and Haime, Rhopalonaria tenuis Ulrich and
Bassler, Monticulipora (?) marylandensis Ulrich and Bassler, Lingulella
(?) paliformis Hall, Lingula delia (?) Hall, Lingula ligea (?) Hall,
Lingula cf. compta Hall and Clarke, Orbiculoidea lodiensis (Vanuxem),
var. media Hall, Craniella hamiltoniae Hall, Stropheodonta (Leptostro-
phia) perplana (Conrad), Stropheodonta demissa (Conrad), Stropheo-
donta (Douvillina) tnaequistriata (Conrad), Stropheodonta concava Hall,
Chonetes mucronatus Hall, Chonetes coronatus (Conrad), Chonetes
setiger (?) (Hall), Chonetes lepidus Hall, Chonetes vicinus (Castelnau),
Strophalosia truncate (Hall), Rhipidomella vanuwems Hall, Rhipidomella
penelope Hall, Liorhynchus laura (Billings), Tropidoleptus carinatus
(Conrad), Atrypa reticularis (Linné), Cyrtina hamiltonensis Hall, Spi-
rifer mucronatus (Conrad), Spirifer granulosus (Conrad), Spirifer
audaculus (Conrad), Spirifer angustus (?) Hall, Spirifer (Reticularia)
fimbriatus (Conrad), Ambococlia umbonata (Conrad), Ambocoelia vir-
giniana Prosser, Anoplotheca (Coclospira) acutiplicata (Conrad), Vitu-
lina pustulosa Hall, Athyris spiriferoides (Baton), Orthonota (?) parvula
Hall, Tellinopsis subemarginata (Conrad), Buchiola halli Clarke, Nucula
corbuliformis Hall, Nucula bellistriata (Conrad), Nucula Urata (Con-
rad), Nuculites oblongatus Conrad, Nuculites triqueter Conrad, Palaco-
neilo constricta (Conrad), Palaconeilo plana Hall, Palaconeilo maxima
(2) (Conrad), Palaeoneilo perplana var. grabauwi Prosser, Palaeo-
neilo emarginata (Conrad), Palaeoneilo tenwistrigta (?) Hall, Parallel-
odon hamiltoniae (Hall), Pierinea flabellum (Conrad), Leptodesma
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rogerst Hall, Mytilarca (Plethomytilus) oviformis (Conrad), Actinop-
teria decussata Hall, Modiella pygmaca (Conrad), Awiculopecten sp.,
Modiomorpha concentrica (Conrad), Modiomorpha subalata (Conrad),
Modiomorpha mytiloides (?) (Conrad), Cypricardella bellistriata (Con-
rad), Cypricardinia indenta (Conrad), Paracyclas hrata (?) Conrad
(small imperfect specimen), Paracyclas tenuis Hall, Pleurotomaria Sp.,
Pleurotomaria capillaria Conrad, Bellerophon brevilineatus (?) Conrad,
Bellerophon (Bucanopsis) leda Hall, Lozonema hamiltoniae Hall, Pla-
tyceras sp., Platyceras cf. symmetricum Hall, Diaphorostoma lineatum ( ?)
Conrad, Styliolina fissurella (Hall), Coleolus tenuicinctus Hall, Ortho-
ceras subulatum (?) Hall, Orthoceras constrictum (?) Vanuxem, Ortho-
ceras ef. czile Hall, Phacops rana (Green), Dalmanites (Cryphacus)
boothi (Green).

Ezposure on Williams Road.—The best continuous exposure of the Rom-
ney formation in the vieinity of Cumberland is on the Williams Road about
3% miles southeast of the central part of the eity. The exposures are by
the side of the road and are badly weathered, while the road itself winds
to a considerable extent making the estimate of thickness somewhat
unreliable, still it is probably upon the whole the best seetion in the
vicinity of the city for the purpose of obtaining a general idea of the
nature of the formation. Its base is on the western slope of Nicholas
Mountain not far east of Mt. Hermon Church and a road which turns to
the north. The section was divided into a number of zones which were ex-
amined quite diligently for fossils and the lithological characters were also
noted with eare. The thickness of the zones was estimated but as the
road is not at right angles to the strike, frequent determinations of the
dip were diffieult to make and the estimates are to be regarded as only
an approximation.

Total
Thick- thick-

ness. ness.
The Oriskany sandstone is fairly well shown on the western

side of this mountain, a section of which was given by Dr.
O’Harra in his report on Allegany County. The top, consisting
of about 16 feet of much decomposed yellowish sandstone eontain-
ing many fossils is elearly shown and this is capped by 2 inches
of coarse, blackish, non-fossiliferous sandstone. By the side of
the highway the contaet between the Oriskany sandstone and the
dark Onondaga shales at the base of the Romney is well shown.
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The section of the Onondaga shale member at this place is de-
scribed by Kindle, to whose account the reader is referred.

The upper beds of the Onondaga are mainly yellowish to buff

very argillaceous shales as shown in the weathered outcrops. This
zone contains but few fossils. The overlying beds are of Marcellus
age ....
Fme argillaceous shales of a blackish to bluish-black color
which in the lower part weather to a slightly purplish tint. There
are very few fossils in the zone; but near its center a poorly
preserved specimen, apparently a Liorhynchus limitare (Van-
uxem), was found. A dip of 68° W. was measured on some of these
shales ..

From the top of the bluish black shales almost to the road turn-
ing north. The zone is composed of ycllowish to buff very argilla-
ceous shales. There are occasional bands of rather blackish shales
which are quite conspicuous in the mass of lighter colored ones...

Black, fissile, argillaceous shales at the side of the road turning
north. The dip changes at this point and, possibly, this zone is not
a continuation of the section

About 60 feet is covered opposite the Mt, Hermon Church

Fine, argillaceous shales, of bluish-gray color, which split into
thin pieces. These shales with a thickness of about 208 feet have
the lithologic appearance of the Hamilton but fossils are rare

Covered

Fine, yellowish-gray argillaceous shales.

Bluish, arenaceous shales at the base changing into thin bedded
to fairly massive, gray sandstones at the top of the zone. Both
shales and sandstones are fossiliferous. This is the lower sand-
stone zone

Yellowish to greenish-gray argillaccous shales which crumble
into small pieces and when weathered are greatly iron stained.
They contain some fossils, as for example, specimens of Spirifer,
Chonetes, and Orthoceras. .

Covered

Principally shales which weather to a yellowish or brownish
color; and, apparently, before weathering vary from a light gray
to a yellowish-green. There are some fossils but, as in all the
Hamilton zones of this section, it is not a favorable locality for
collecting

Thin bedded greenish to yellowish-gray sandstones. This zone
occurs near the top of the first hill southwest of Mt. Hermon Church
and it is near the top of the Hamilton stage. This is the upper
sandstone zone

Buff, argillaceous shales on the crest of the hill with a thick-
ness of about 65 feet. This zone forms the top of the Romney
formation which then has a thickness of 1438 feet as measured on
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Total

Thick- thick-

ness. ness.
the Williams Road.! Succeeding the shaies is a narrow covered
zone on the highway and then an exposure of about 75 feet of
argiiiaceous shaie weathered to a brownish tint is reached which
is in the Genesee at the base of the Jennings formation. This
is foliowed by the greenish argiiiaceous shaies with thin sand-
stones of the Woodmont member of the Jennings which continue

down the western siopeof the hill........c.cvriieiiinennnnnn. 65 1281

The following species were collected from the Hamilton beds of the
above section: ILingulella (?) paliformis Hall, Lingula cf. nuda Hall,
Pholidops hamiltoniae Hall (?), Stropheodonta (Leptostrophia) perplana
(Conrad), Schuchertella variabilis Prosser, Chonetes mucronatus Hall,
Chonetes coronatus (Conrad), Chonetes scitulus Hall (?), Chonetes
setiger (Hall), Chonetes lepidus Hall, Rhipidomella cyclas Hall (?),
Orthis sp. (small fornis), Camarotoechia congregata (Conrad), Camaro-
toechia prolifica Mall, Liorhynchus laura (Billings), Tropidoleptus cari-
natus (Conrad), Spirifer mucronatus (Conrad), Spirifer audaculus (?)
(Conrad), Ambocoelia umbonata (Conrad), Anoplolheca (Coelospira)
acutiplicata (Conrad), Vitulina pustulosa Hall (?), Phthonia seclifrons
(Conrad), Grammysia arcuata (Conrad), Tellinopsis subemarginata
(Conrad), Nuculites triqueter Conrad, Palaeoneilo constricta (Conrad),
Modiella pygmaea (Conrad), Modiomorpha concentrica (Conrad) (7?),
Cyclonema liratum Hall var. grabaui Prosser, Homalonotus dekayi
(Green).

In general, it may be said, on eomparing the rocks of the Williams
Road section with the one at 21st Bridge that they are weathered to a
much greater cxtent and a considerable part are much more yellowish.
The limestones of the Onondaga shales were not found on the Williams
Road nor as many specimens of Liorhynchus limitare (Vanuxem) as
in the Baltimore and Ohio R. R. eut at 21st Bridge. Again, the very
fossiliferous zone of the Hamilton as exposed in the cut near the 21st
Bridge was not reeognized while the sandstones of the upper part of the
Williams Road arc not shown in the southwestern section which, possibly,
does not extend as high in the Romney formation.

* Dr. Swartz’s estimate of 157 feet for the thickness of the Onondaga member
is used in this estimate of the thickness of the Romney formation.
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Exposure at Gilpin—This section is in the northern part of the county
on the National Road and Flintstone Creek to the southeast of Flint-
stone. At the eastern end of the gap cut by Ilintstone Creck through
the northern end of Warrior Mountain is the top of the Oriskany sand-
stonc. The dip of the Upper Oriskany is 34° E. at this locality. The
shales at the contact of the Oriskany and Rommney are not shown; but in
the field on the northern side of the road 1s an outerop of quite black, thin,
argillaceous shale with thin bedded sandstones some distance east of the
Oriskany sandstone.

There are oecasional outcrops along the National Road to the east of
the Oriskany sandstone and in the eastern part of Gilpin are outerops of
bluish-green shales which in layers are very fossiliferous. A fairly massive
sandstone was also noted in this part of the seetion.

On the bank of Flintstone Creek just south of and opposite Gilpin
is a good exposure of the Hamilton shales in the upper part of the
Romney formation. They are bluish and arcnaceous with an occasional
layer of thin sandstone. The dip is 30° K. Thin layers of these shales
contain abundant fossils as Spirifer mucronatus (Conrad), Tropidoleptus
carinatus (Conrad), Chonetes, and a few other species among which
may be mentioned Pterinea flabellum (Conrad). A 3-inch fossil band
composed largely of Spirifer mueronatus (Conrad) occurs at the lower end
of the outcrop. The shales crumble into rather irregular, angular, small
blocks in a manmner very similar to that of many of the thin bedded,
arenaccous Hamilton shales in New York. The fauna of this locality is as
follows: Stropheodonta (Leptostrophia) perplana (Conrad), Chonetes
mucronatus Hall, Chonetes coronalus (Contad), Chonetes settulus Hall,
Chonetes setiger (Hall), Chonetes lepidus Hall, Clonetes vicinus (Castel-
nau) (?), Camarotoechia eongregata (Conrad) (?), Tropidoleptus cari-
natus (Conrad), Atrypa reticularis (Linné), Spirifer mueronatus (Con-
rad), Spirifer granulosus (Conrad), Spirifer tullius Hall, Ambocoelia
umbonata (Conrad), Nueula bellistriata (Conrad), Nueulites oblongatus
Conrad, Nueulites triqueter Conrad, Parallelodon hamiltoniae (Hall),
Pterinea flabellum (Conrad), Mytilarca (Plethomytilus) oviformis (Con-

vad), (?) Modiomorpha sp., Modiomorpha concentrica (Conrad), Cypri-
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cardella bellistriata (Conrad), Pleurotomaria (Bembezia) sulcomarginata
Conrad.

On the National Road in Gilpin, 200 yards west of the bridge over
Town Creek, the following species were colleeted in the arenaceous layers
of the upper Romney: Stropheodonta (Leptostrophia) perplana (Con-
rad), Schuchertella sp., Chonetes mucronatus Hall, Chonetes lepidus Hall,
Tropidoleptus carinatus (Conrad), Spirifer mucronatus (Conrad), Am-
bocoelia umbonata (Conrad), Paracyclas lirata Conrad, Cyrtolites (Cyr-
tonella) mitello Hall.

The lithologieal appearanee and fauna of this zone are those of the
typical New York Hamilton in which stage it clearly belongs. It isin the
upper part of the Romney formation.

Although the exact contact of the Hamilton and Genesee shales is not
shown, still the covered interval is not great and it is thought that the
thickness of the Romney formation along the National Road through
Gilpin is given quite accurately. The eastern ridge crossing the road in

- Gilpin was considered the upper sandstone of the Romney which is
about on the line of strike with the highest exposure of the formation
shown on the bank of the creek. The rocks immediately succceding this
sandstone are covered but allowance was made for the shale at the top
of the Romney while the base of the formation is clearly marked at the
western end of Gilpin by the Oriskany sandstone. There is, apparently,
no folding in this distance and the direction is nearly at right angles to the
strike so that the locality is favorable for measuring the thickness of the
formation. The average dip of the exposures from the top of the Oriskany
sandstone to the top of the Romney formation is about 30°. The paeed
distance from the top of the Oriskany sandstone to the fop of the lower
sandstone ncar the corner of the road leading north in Gilpin is 2080
feet which gives a thickness of 1040 feet. The paced distance from the
base to the point at whieh the top of the Romney was drawn above the
second sandstone, is 3180 feet which gives a thickness of 1590 feet for the
formation. The same distanee measured by the buggy wheel gave a hori-
zontal distance of 3205 feet and a thickness of 1602 feet. An independent
measurement at this loeality by Rowe gave a thickness of 1605 feet for
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the Romney formation. On account of the fairly definite limits of
the formation at Gilpin, the absence of folds, and the direction nearly at
right angles to the line of strike it is probable that this is as reliable an
estimate of the thiekness of the Romney formation as has becn obtained
in Allegany County.

This belt of the Romney formation may be followed northeasterly
across the eastern part of Bedford County, and in the northeastern part
of it. Professor Stevenson gave two measurcments of the thickness of
the roeks representing this formation. On Yellow Creek to the north-
west of Hopewell he obtained 1756 feet, but the upper limit was uncertain
and the lower portion difficult to measure,’ from which is to be dedueted
200 =feet of Genesee shale,” which was included in his Hamilton * group,
leaving 1556 fcet for the thiekness of the rocks equivalent to the Romney.
Somewhat farther northeast, near Saxton, he obtained 1587 feet for the
total thickness of these shales,® which agrees very closely with our result

in Gilpin.
About 3 miles southwest of the Gilpin scetion by the side of the road
turning northeast and ecrossing Warrior Mountain from Rush, are ex-

posures of black argillaceous shales in whieh a few specimens of goniatites
were found and there are also quite large concretions of blackish lime-
stonc one of which is over 2 feet in diameter. Thesc shales are in the
Onondaga member of the Romney formation, but the Hamilton part of
the formation to the eastward is mostly covered.

On the east side of the gap in Warrior Mountain, however, to the
east of Rush, the following species were obtained: Chonetes mucronatus
Hall, Spirifer mucronatus (Conrad), Spirifer audaculus (Conrad), Spi-
rifer angustus Hall, Spirifer sculptilis var. marylandensis Prosser,
Spirifer sp., Nucula corbuliformis Hall, Pterinea flabellum (Conrad),
Nyassa arguta (?) Hall, Pleurotomaria (Bembezia) sulcomarginata
Conrad, (?) Cyclonema hamiltonige Hall (poorly preserved specimen),
Homalonotus dekayi (Green).

* T, p. 226.

?Ibid., p. 82.
#Ibid., p. 81.
*Ibid., p. 82.
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Ezposures of Southern Alleguny County.—The belt of Romney, just
described at Gilpin, when followed more than one-half the distance across
the county to the south, becomes broader and because of repetition by fold-
ing, the formation extends for 8 miles along its southern border. There
are various exposures, still in most of them the rocks are badly weathered
and the folding has made it well nigh impossible to form any satisfactory
estimate regarding their thickness. Outcrops were studied at a number
of localities, the most important of which will be somewhat briefly
described.

In the eastern part of the area in Town Creek Valley north of Strat-
ford Ridge are exposures of coarse arenaceous shales by the side of the
highway directly north of Mr. George Diefenbaugh’s house. The shales
are bluish and contain a good many fossils among which are such charac-
tertistic Hamilton species as Spirifer mucronatus (Conrad), Tropido-
leptus carinatus (Conrad), Pterinea flabellum (Conrad), and other
species. The complete list is as follows: Stropheodonta (Leptostrophia)
perplana (Conrad), Chonetes mucronatus Hall, Chonetes lepidus (?)
Hall, Tropidoleptus carinatus (Conrad), Spirifer mucronatus (Conrad),
Spirifer granulosus (Conrad), Ambocoelia umbonata (Conrad), Palaeo-
neilo sp., Pterinea flabellum (Conrad), Actinopteria cf. boydi (Conrad),’
Pleurotomaria (Bembezia) sulcomarginata Conrad.

It will be seen that the fauna is a Hamilton one and the lithologic
appearance of the shales is like that of numerous outcrops of arenaceous
Hamilton shales in New York.

Somewhat farther south by the side of the same road and south of
Mr. Rufus Diefenbaugh’s house are fine, black, argillaceous shales becom-
ing brownish to chocolate colored on weathering. They contain good
specimens of Styliolina fissurella (Hall) and ILiorhynchus limitare
(Vanuxem) though most of the latter specimens are very much crushed
and the markings are nearly oblitcrated. These shales are fully as fissile
and black as any of the Marcellus shales in New York in which stage
they belong.

1 Although Hall mentions rarely finer intercalated rays for this species and
none are shown in the figures, there is in the above specimen a finer ray
between the two coarser ones which are cancellated by concentric lines.
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Three miles northeast of Oldtown where the road to Green Ridge crosses
the iron bridge over Town Creek, is an excellent outcrop of Hamilton
shales shown in the highway cut on the western bank of the creek. The
shales are rather coarse, somewhat arenaccous, bluish in color, some of
them weathering to a buff and very fossiliferous, large numbers of
Spirifer mucronatus (Conrad) occurring associated with other species.
Some of the layers in the upper part of the exposure cortain numerous
specimens of Spirophyton. The other most abundant species are Tropido-
leptus carinatus (Conrad) and Chonetes. The number of species is not
large but it is a magnificent locality for specimens of Spirifer mucronatus
(Conrad). The complete list obtained at this locality is as follows:
Stropheodonta (Leptostrophia) perplana (Conrad), Choneles mucro-
natus Hall, Chonetes scitulus Hall (some of the large forms), Chonetes
setiger (Hall), Chonetes lepidus Hall, Chonetes vicinus (Castelnau)
(some of these specimens have very much the outline of the gibbous
specimens figured in the New York report as Chonetes gibbosus which is
a synonym of Chonetes deflectus=wvicinus), Camarotoechia congregaia
(Conrad), Eunella lincklaeni Hall, Tropidoleptus carinatus (Conrad)

(medium-sized specimens abundant in some of the blocks), Cyrtina
hamiltonensis Hall, Spirifer mucronatus (Conrad) (abundant and excel-

lent specimens of the mucronate form; some of the layers of rock
composed largely of shells of this species), Spirifer granulosus (Conrad),
Ambocoelia umbonata (Conrad), Athyris spiriferoides (Eaton), (7?)
Meristella sp., Nuculites oblongatus Conrad (interna] impression),
Pterinea flabellum (Conrad), Actinopteria sp., Aviculopecten cf. princeps
(small, imperfect specimen), Pleurotomaria (Bembexia) sulcomarginata
Conrad, Bellerophon sp., Styliolina fissurella (Hall), Tentaculites bellulus
Hall, Homalonotus dekayi (Green).

The fauna is that of the Hamilton and the appearance -of the rocks
is almost identical with that of similar shales in the Hamilton of New
York, to which stage these shales belong.

By the highway leading west from Oldtown and opposite the church,
are outcrops of olive, argillaceous shales, with an occasional thicker mealy
layer, which weather to a buff color and readily disintegrate into soil.
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No fossils were found. On the eastern side of Big Spring Run at the
highway crossing some 3 miles northwest of Oldtown, are very smooth,
black, argillaceous shales, agreeing in lithologic appearance with the
Marcellus shales. One layer is thicker and somewhat arenaceous. The
dip is between 43° and 45° nearly S. E., and no fossils were found. This
locality is near the southern end of Warrior Mountain and not far
from the Oriskany sandstone which was brought up by that uplift.
Farther up the run on its southern bank are bluish-black shales which,
on weathering, break into rectangular pieces and become rusty brown in
color. This outerop occurs after crossing the axis of Warrior Mountain
and on its western side with a dip of between 9° and 10° S. The rocks
are probably in the lower part of the Hamilton stage.

On the road east of Pine Hill, about 4 miles north of Oldtown, the fol-
lowing species were collected by O’Tlarra: Stropheodonta (Leptostrophia)
perplana (Conrad), Chonetes mucronatus Hall, Camarotoechia prolifica
Hall, Eunella lincklaeni Hall, Tropidoleptus carinatus (Conrad), Cyréina
hamiltonensis Hall, Spirifer mucronatus (Conrad), Spirifer granutosus
(Conrad), :Actinopteria decussata Hall, Betlerophon sp., Bellerophon
brevilineatus Conrad (?), Cyrtolites (Cyrtonella) mitella Hall (?),
Orthoceras bebryz Hall (?), Orthoceras cf. aulax Hall, Homalonotus
dekayi (Green), Phacops rana (Green).

The following specimens are in the Johns Hopkins University collec-
tion from the Hamilton of western Maryland but without exact locality
labels:  Schuchertella sp., Camarotoechia congregata (Conrad), Camaro-
toechia sappho Hall, Cyrtina hamiltonensis Hall, Spirifer audaculus
(Conrad), Ambocoelia wmbonata (Conrad), Nucula sp., Tancrediopsis
clarkei Prosser, Modiomorpha concentrica (Conrad), Paracyclas lirata
Conrad, Pleurotomaria itys Hall (?), Bellerophon (Patellostium) patulus
Hall (?), Macrochilus hamiltoniae Hall, Spyroceras crotalum (Hall),
ct. Gomphoceras pingue Hall,

Ezposure West of Tonoloway Ridge.—In Washington County arc several
arcas of Romney rocks, mainly narrow belts crossing the county in a
direction about northeast to southwest from Pennsylvania to West Vir-

ginia. The most western belt in the county is the one to the west of




TeEE Mippie DevoNiax DErosits oF MARYLAND

Tonoloway Ridge which crosses the western part of Hancock township
from Pennsylvania to the Potomac River in a direction about parallel
with that of the ridge. The belt of lower country betwecen Tonoloway
Ridge and Sideling Hill is composed mainly of rocks belonging in the
Romney, Jennings, and Catskill formations.

No. 1. The first exposure of Romney shale in following the National
Road west from Hancock occurs after crossing Tonoloway Ridge, about
3 miles west of the village. The outcrops of clearly argillaceous, sparingly
fossiliferous shales, buff to olive in color especially by the roadside,
weather to a decidedly buff color and are often stained with reddish
spots or streaks; while at certain places they vary from very light gray to
an almost whitish color. This exposure which belongs in the lower, fine,
nearly unfossiliferous shales of the Hamilton, occurs by the barn where
the road turns south. A little farther west is a second outcrop by the
house in which the shales have about the same lithologic appearance. No
fossils were found and on weathering these shales are decidedly buft in
color and the edges of the breaks are clearly stained red from the iron
which they contain.

No. 2. On top of the knoll to the west are olive, very argillaceous
shales which when weathered have a decidedly buff to reddish color. Some
of them have concentric reddish layers, the tint probably due to weather-
ing and the presence of iron. Spirifer mucronatus (Conrad) was found.

No. 8. A little farther west on the road, about one-quarter mile west
of Tonoloway Ridge, are somewhat arenaceous, gray to bluish-gray blocky
shales which break into more rectangular pieces and contain numerous
specimens of Spirifer mucronatus (Conrad) though with this exception
fossils are not common. The following species were obtained: Chonetes
coronatus (Conrad), Tropidoleptus carinatus (Conrad), Palaconeilo muta
Hall (?), Tentaculites attenuatus Hall,

On the National Road about one-half mile west of Tonoloway Ridge
the following species were found: Schuchertella sp., Chonetes coronatus
(Conrad), Chonetes scitulus Hall, Chonetes setiger (Hall), Chonetes
lepidus Hall, Tropidoleptus carinatus (Conrad), Spirifer mucronatus
(Conrad), Nucula bellistriata (Conrad), Nuculites oblongatus Conrad,
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Palaconeilo sp., Palaconeilo rowei Prosser, Leda rostellata (Conrad),
Pterinea flabellum (Conrad), Pleurotomaria (Bembezia) sulcomarginata
Conrad (?), Pleurotomaria (Trepospira) rotalia Hall (?), Diaphoros-
toma lineatum (Conrad) (?), Tentaculites attenuatus Hall, Phacops rana
(Green).

A little higher more argillaceous and nearly olive shales occur in which
there are more species, Chonetes being abundant. This zone is but a
few feet in thickness when the shales again change to those that are
nearly bluish-gray, containing about the same species. On the bank of
the creek below the road are bluish-gray to gray shales which are decidedly
argillaceous in composition, and when weathered more nearly buff in
color though along the stream they are for the most part quite compact
and bluish. Some of the layers show large, irregular, concretionary
structure. These shales which are quite bluish and eontain numerous
small concretions, some of which are calcareous, are about in line with
the weathered buff and red shales of the middle outerop on the road above.
A few specimens of Spirifer mucronatus (Conrad) were found in the
shales on the bank of the creek but they are rare.

A ledge of fairly massive, greenish-gray sandstone, as weathered,
occurs by the side of the road which is near the top of the Romney
formation. It is supposed to be at about the same horizon as the sand-
stones in Allegany County which occur near the top of the Romney. The
sandstone is quite compact, breaks into block-like pieces and has a dip
of 60° N., 50° W. The rocks are pretty well covered along this part of
the road which is to be regretted because the line of transition from the
Romney to the Jennings formation is thereby obscured. No fossils were
found but there is very little opportunity to hunt for them as the rocks

are so highly inclined and the outerops are so slight. After crossing a

narrow covered area thcre are fissile, olive shales with an occasional thin
sandstone, 2 or 3 inches in thickness. These shales stand at a high angle
and only the loose pieces could be examined but in these were found
fragments of Pterochaenia fragilis (Hall) and Goniatites. These rocks
do not have the lithologic appearance of the Genesce shales of Allegany
County, which appear to be wanting, and they were referred to the
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Woodmont member of the Jennings. There is no doubt but that they are
above the Romney and in the basal portion of the Jennings formation.

Ezposure at Tonoloway..—A much better scction of the Romney is shown
in the cuts of the Western Maryland Railroad at Tonoloway Station. The
lower part of this section is referred to the Onondaga by Kindle who
describes it more fully on a preceding page.

Total
Thick- thick-
ness, ness.

No. 1. The contact of the Oriskany sandstone and Romney is

nearly in the rear of the Lockkeeper’s house, but the shales for

some little distance above the sandstone are covered. The layers

of the lowest shales exposed are fairly thlck, some of them varying

from 1 to 21 inches. Some of them are drab in color and they

contain the most fossils found in this zone. The number of

species and specimens, however, is small. The lower shales are

succeeded by those that are thinner, varying from blulsh-black

to black which in lithologle appearance resemble much more

closely the usual Marcellus shale. Fossils are very rare but specl-

mens of Styliolina fissurella (Hall) were found and a broken

specimen, apparently, of Liorhynchus limitare (Vanuxem). The

dip varles from 45° to 70° or more, but now and then the thin

shales are greatly contorted and crushed so that it is difficult to

measure the thickness accurately. In general, the exposure ap-

pears to agree better with the Onondaga and Marcellus than the

Hamilton and it is thought that they represent those members of

the Romney formation .......... ..ottt iiniiinerirnrennnannss 328 328
No. 2. Succeedlng these thin shales are bluish, somewhat

irregular sandy shales which extend to Possum Hollow Run and

are similar to the Hamilton beds containing Hamllton fossils and

clearly belonging in that member of the Romney formatlon. The

greater part of this zone Is covered........c.vviiivnenenennnnenn. 479 807
No. 3. To the west of Possum Hollow Run are bluish Hamilton

shales and some thin bedded sandstones. The rocks from the

base of this zone to the western end of the section are excellently

shown along the bank of the canal where they form a high

steeply-dipping cliff. The dip, In general, is about 70° for the

remaining part of the section............ccciiiiiiieiiiiinernnnnn 2261 11082
No. 4. Lower sandstone zone, composed mainly of bluish, not

very thick bedded sandstones, which ls conspicuous on the bank

of the canal................ S S RS A S = SIS0 & o] o0 57 1089
No. 5. Following No. 4 are bluish-gray, arenaceous shales with

an occasional thin sandstone stratum. These shales split into

rather irregular pieces and in lithologic appearance closely re-

semble the Hamilton arenaceous shales of New York. They are
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very fossiiiferous and contain numerous specimens of Spirifer
mucronatus (Conrad) and Tropidoleptus carinatus (Conrad) while
other species are common. It is a typicai Hamilton fauna as wiii
be seen from the following iist: Chonetes mucronatus Haii,
Chonetes coronatus (Conrad), Chonetes setiger (Haii), Spirifer
mucronatus (Conrad), Prothyris lanceolata Hall, Paracyclas lirata
Conrad, Diaphorostoma lineatum (?) Conrad, Coleolus cf. tenui-
cinctus Halil, Orthoceras bebryx (?) Haii

No. 6. This zone consists of a massive, grayish to slightly
greenish-gray sandstone which breaks into quite large, irregular
blocks and dips at an angle of 70°. Fossiis are very rare in this
sandstone; but specimens of Spirifer were found by Dr. Rowe.....

This sandstone appears to the writer to represent the one which
occurs at numerous other localities in the upper part of the Rom-
ney formation and the top of the sandstone is regarded as
marking the upper limit of the Romney in this section. If this
be true then the Romney formation has an approximate thickness
of 1653 feet in the western part of Washington County which
agrees closely with its thickness in Allegany County, 1590 feet,
at Gilpin.

No. 7. The remaining part of the section consists of thin,
greenish shales alternating with thin bedded sandstones. The dips
vary from 70° to 83° and the average of a number of readings is
75°. Succeeding the massive sandstone at the top of the Romney
formation are thin greenish shales and there is no representation
of the black Genesee shale. The iayers of sandstone are thin,
still there is a great deai of sandstone and it, possibly, forms
nearly one-half of the thickness of the rocks. This zone is in the
Jennings formation and, probably, all of it belongs in the Wood-
mont member

Thick-
ness.

505

1257 2910

Ezposures near Hancock.—The Romney is exposed on the National
Road just east of Haneock. The following deseriptions of the various
zones of the section beginning with No. 1, at the top of the Romney, are

from Dr. Rowe’s notes:

No. 1. Cross and thin bedded iight oiive sandstone with {iittle
or no shale. Average dip 48°. Strike N. 25° E. Sandstone zone
at the top of the Romney formation....................... OB OO0

No. 2. Layer with numerous specimens of Camarotoechia

No. 3. Cross and thin bedded iight olive sandstone with little
or no shale

6

Total
Thick- thick-
ness.
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Total
Thick- thick-
ness. ness.,
No. 4. Bluish-gray shales with a band of calcareous sand-

stone near the top. This zone is fossiliferous. Average dip 60°
1 Dig SNS e TIN5 T AR Rt ) SRRSO e et = w1 . 5 260 260
The shales in the small run at the east end of Hancock, just east
of the Catholic Church furnished the following species: Orbi-
culoidea sp., Stropheodonta (Leptostrophia) perplana (Conrad),
Chonetes mucronatus Hall, Chonetes coronatus (Conrad), Cho-
netes scitulus Hall, Chonetes setiger (Hall), Chonetes lepidus Hall,
Camarotoechia congregata (Conrad), Tropidoleptus carinatus (Con-
rad), Cyrtina hamiltonensis Hall, Spirifer mucronatus (Conrad),
Spirifer granulosus (Conrad), Spirifer audaculus (Conrad), Spiri-
fer tullius Hall, Ambocoelia umbonata (Conrad), Orthonota un-
dulata Conrad, Pleurotomaria capillaria Conrad, Bellerophon sp.

The following species were collected by Dr. Rowe on the road from
Hancock to Harrisonville about 2 miles north of Hancock in the southern
part of Fulton County, Pa.: Stropheodonta (Leptostrophia) perplana
(Conrad), Stropheodonta demissa (Conrad), Stropheodonia cf. concava
Hall (small specimen), Schuchertella sp., Chonetes mucronatus Hall,
Chonetes coronatus (Conrad), Chonetes scitulus Hall, Chonetes setiger
(Hall), Camarotoechia congregata (Conrad), Tropidoleptus carinatus
(Conrad), Cyrtina hamiltonensis Hall, Spirifer mucronatus (Conrad),
Spirifer granulosus (Conrad), Spirifer audaculus (Conrad), Spirifer
tullius Hall, Grammysia cof. circularis Hall, Nucula corbuliformis Hall,
Palaeoneilo rowei Prosser, Palaeoneilo marylandica Prosser, Parallelodon
hamiltoniae (Hall), Pterinea flabellum (Conrad), Aviculopecten prin-
ceps (Conrad), Modiomorpha concentrica (Conrad), Modiomorpha my-
tiloides (Conrad) (?), Goniophora hamilloncnsis Hall, Pholadella ra-
diata (Conrad), Cypricardella tenuistriata (Hall), Paracyclas lirata
Conrad, Pleurotomaria (Bembezia) sulcomarginata Conrad, Pleuroto-
marig copillarte Conrad, Cyclonema hamiltoniae Hall, Platyceras erectum
Hall (?), Homalonotus dekayi (Green).

The following species were collected in the cut on the Baltimore and
Ohio Railroad at Hancock station, on the West Virginia side of the
Potomac River: Stropheodonta (Leptostrophia) perplana (Conrad),
Chonetes mucronatus Hall, Spirifer granulosus (Conrad), Spirifer auda-
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culus (Conrad), Orthonota undulata Conrad, Pleurotomaria capillaria

Conrad (?), Bellerophon sp.

Ezposure at Millstone—At the western end of Millstone village is
a blocky sandstone on the upper layers of which are good specimens
of Spirophyton velum (Vanuxem). This sandstone is perhaps the
one at the top of the Rommey formation and is brought up at this
locality by a small anticlinal fold. Along the road east of this point are
olive, thin, mieaceous shales, alternating with thin olive sandstones which
dip about 40° 8., 10° E., and are in the lower part of the Jennings
formation. To the west of the anticline, the rocks dip westerly and
soon expose the olive shales and sandstones in the lower part of the
Jennings formation. No fossils were found in the Jennings shales in
the village although, probably, more careful search would reveal some.

To the southeast of Millstone on the National Road about one-half mile
west of Licking Creek are yellowish, very argillaccous shales, much
spotted with red blotches from weathering, which contain T'ropidoleptus
carinatus (Conrad) in considerable abundance, Spirifer mucronatus
(Conrad) and Chonetes; the eomplete list being as follows: Chonetes
mucronatus Hall, Chonetes setiger (Hall), Tropidoleptus carinatus (Con-
rad), Spirifer mucronatus (Conrad), Spirifer granulosus (Conrad), Spi-
rifer audnculus (Conrad), Bellerophon sp.

A little farther west, a zone of quite heavy, massive sandstone crosses
the road which before weathering is grayish in color but afterwards has
a brownish tint. It is strongly arenaceous and breaks into rather small
blocks. A few fossils are to be found in it such as Spirifer; but they are
rather infrequent. Some 8 feet of the rock is shown with a dip of 70°
about N. For a few feet the rocks are covered, then coarse sandy shales
appear and these in turn are followed by finer shales and then a sandstone
stratum 1 foot in thickness. This is probably an outerop of the upper
sandstone of the Romney formation.

Ezposure at Warren Point.—This outerop occurs at the southern end of
the iron bridge crossing Licking Creek, just over the state line in Penn-
sylvania, and a little more than 1 mile southeast of Warren Point. In
the cliff on the southern side of the creek, a short distance to the west,
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is the best exposure of the Helderberg formation in the Haneock region,
showing the faunas of the Coeymans limestone, New Seotland beds and
Becraft limestone of New York. This region has been well deseribed
by Dr. Rowe and he has also deseribed the seetion at the southern end
of the bridge, which is an espeeially interesting one as it shows the eon-
tact of the Oriskany and Romney with a eonglomerate at the top of the
Oriskany and another at the base of the Rommey, and ealled attention
to its structural significance. A more detailed seetion of this loeality
follows:

No. 1. On the bank at the eastern side of the bridge and along the
side of the highway to the south the upper roeks of the Oriskany sandstone
and the succeeding shales of the Romney formation are shown. Begin-
ning at the top of the seetion these shales as shown by the roadside arc
somewhat arenaceous, rather coarser than the lower ones, weather to a
slightly greenish tint and are in the Onondaga member. There are some
fossils here and the following species have been identified : Rhipidomella
cyclas Hall (?), Ambocoelia umbonata (Conrad), Styliolina fissurella
(Hall), Phacops rana (Green), Crinoid scgments.

No. 2. The lowest shales are argillaceous, weather to a slightly
greenish tint and contain some quartz pebbles which were probably de-
rived from the lower Oriskany conglomerate.

No. 8. Covered for some 2 to 3 inehes; Romney-Oriskany contaet.

No. 4. At the top of the Oriskany a layer of mainly rather eoarse

grained sandstone in whieh are some quartz pebbles.

No. 5. A conglomerate layer, 214 inches in thickness, containing
quite large, smooth, quartz pebbles some of which are 114 inches in length
and 34 of an inch in width.

No. 6. Dark blue, arenaceous limestone in which are bands of grit
containing some fair sized quartz pebbles, and eonglomerate. Only the
upper part of this zone, in which fairly abundant specimens of Oriskany
fossils occur in layers, is shown on the eastern side of the bridge; but on
the western side is a mueh better outcrop where between 14 and 15 feet
is exposed. The grit and eonglomerate layers are also better shown on
the western side.
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No. 7. Below the grit of the previous zone is dark blue limestone
containing quite large masses of blackish chert. During low water 4 fcet,
3 inches of this zone is shown to the level of Licking Creek.

The contact of the Oriskany and Romney is also shown in the aban-
doned quarry to the east of the bridge on the northern side of the creck.
At the top of the Oriskany is a conglomeratic layer, with a thickness of
8 inches, in which are large and numerous quartz pebbles. Above this is
a shaly layer containing a good many pebbles and this is regarded as a
basal conglomerate of the Romney formation.

As has been already stated the conglomerate at the top of the Oriskany
sandstone indicates shallow water and shore conditions which were proh-
ably followed by a land area. This land area evidently continued for a
time preceding the formation of the Onondaga shale, when a subsidence
occurred and the basal conglomerate of the Rommey formation was
deposited. The Warren Point conglomerates were discovered by Dr.
Rowe who first called attention to the evidence of unconformity at this
locality between the Origskany and Rommney formations. Farther south-
ward, in Virginia, Darton deseribed an erosional unconformity between
the Monterey (Oriskany) and Romney formations, especially in the
region to the west of Staunton.'

Ezposure at Ernstville—DBy the roadside in Ernstville, to the southeast
of Licking Creck, are exposures of fine, blue chales which split irregularly
and are quite arenaceous. They contain a considerable fauna composed
of Phacops rana (Green), Chonetes coronatus (Conrad), and other species
as listed below: Stereolasma rectum. (Hall), Heliophyllum sp., Orbicu-
lovdea lodiensis var. media Hall, Craniella sp., Leptaena rhomboidalis
(Wilckens), Chonetes coronatus (Conrad), Choneles of. scitulus Hall,
Chonetes setiger (Hall) (?), Productella (?) schucherti Prosser, Rhipi-
domella cf. vanuzemi Hall, Rhipidomella cyclas Hall (?), Schizophoria
striatula (Schlotheim) (?), Ambocoelia umbonata (Conrad), Ambocoelia
praeumbona Hall (?), Nucleospira concinng Hall, Nucula corbuliformis
Hall, Nuculites oblongatus Conrad, Parallelodon hamiltoniae (Hall),

~ *Am. Geol, Vol. X, 1892, p. 16,
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Pleurotomaria (Bembexia) sulcomarginala Conrad, Pleurotomaria (Tre-
pospira) rotalia Hall (?), Diaphorostoma lineatum (Conrad), Styliolina
fissurella (Hall), Spyroceras crotalum (Hall), Spyroceras clarkei Prosser,
Phacops rana (Green), Dalmaniles marylandicus Prosser.

Ezposure at McCoys Ferry—At MeCoys Ferry to the west of the south-
ern end of North Mountain and 4 miles southwest of Clear Spring is the
most eastern outerop of the Romney shales. The rocks are grayish and
somewhat arenacecous and are exposed to best advantage by the side of the
highway under the Western Maryland Railroad bridge. These shales are
very fossiliferous containing large numbers of Chonetes, especially fine
specimens of Chonetes coronatus (Conrad), Spuwrifer mucronatus (Con-
rad), Tropidoleptus carinatus (Conrad), Cyrtina hamiltonensis Hall,
and other species as follows: Stropheodonta (Leptostrophia) perplana
(Conrad), Schuchertella variabilis Prosser, Chonetes mucronatus Hall,
Chonetes coronatus (Conrad), Chonetes setiger (ILall), Chonetes lepidus
Hall, Chonctes vicinus (Castelnan), Tropidoleptus carinatus (Conrad),
Cyrtina hamillonensis Hall, Spirifer mucronatus (Conrad), Spirifer
granulosus (Conrad), Spirifer audaculus (Conrad), Spirifer acuminatus
(Conrad), Spirifer angustus Hall (?), Palaconeilo tenuistriata Hall (?),
Tentaculites attenuatus Hall.

In this exposure the lithology and fauna agree so closely with the
typical Hamilton shales of New York that there seems to be no oppor-
tunity for any question concerning the correctness of this correlation.

In the immediate vicinity of McCoys Ferry, on the Chesapeake and
Ohio Canal, is an interesting cliff of Tuscarora sandstone. There are
exposures of blue, fairly arenaccous shales between the canal and the
Western Maryland Railroad southwest of MeCoys Ferry. The rocks are
less fossiliferous than those at the Ferry but certain layers contain a fair
number of species of brachiopods while pelecypods are more abundant
than in the preceding zome. These outerops are probably higher in
the Romney formation than those at McCoys Ferry. The fauna is as
follows: Chonetes scitulus Hall, Chonetes setiger (Hall), Chonetcs
vicinus (Castelnau), Tropidoleptus carinatus (Conrad), Spirifer mucro-
natus (Conrad), Prothyris lanceolata Hall, Grammysia bisulcata (Con-
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rad), Grammysia arcuata (Conrad), Nucula corbuliformis Hall, Nucu-
lites oblongatus Conrad, Nuculites triqueter Conrad, Nuculites grabaui

Prosser, Palaconeilo constricta (Conrad), Palaconeilo emarginata (Con-
rad), Palaconeilo tenuistriata (Conrad), Leda diversa Hall, Nyassa ar-
guta Hall (?), Aviculopecten princeps (Conrad), Paracyclas lirata Con-
rad, Pleurotomaria (Trepospira) rotalia Hall (?), Diaphorostoma line-
atum Conrad (?), Tentaculites attenuatus Hall, Tentaculites bellulus
Hall, var. potomacensis Prosser, Phacops rana (Green).

On the road about one-fourth mile north of Green Spring Furnace
the following species were collected: Chonetes mucronatus Hall, Cho-
netes coronatus (Conrad), Chonetes lepidus Hall, Rkipidomella sp.,
Cyrtina hamiltonensis Hall, Tentaculites attenuatus Hall.
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CORRELATION OF THE MIDDLE DEVONIAN

ONONDAGA MEMBER®

The earlier students of the Middle Devonian believed that the Onon-
daga member and its equivalents were absent in Maryland and adjoining
parts of Pennsylvania and West Virginia and referred the lower beds
of the Romney to the Marcellus. ‘Thus, Prosser, who made a critical
study of the Romney of Maryland, stated that the Onondaga is absent
in Maryland and that the Marcellus rests upon the eroded surface of the
Oriskany.” This was also the view of O’Harra,’ who described the geology
of Allegany County, and of Rowe* and Schuchert.” Other students of
the problem in adjoining areas arrived at the same conclusions.” Kindle,
who discusses the question elsewhere in this volume, has recently shown '
that the lower beds of the Romney differ faunally from the overlying
strata and has called them the Onondaga member of the Romney forma-
tion, which term has been adopted by the U. S. Geological Survey.’

Before discussing the age of this member it will be helpful to review
the conditions that exist in New York, which is the typical area. The
Marcellus of New York was originally made to comprise the dark car-
bonaceous shales lying between the Onondaga and Hamilton. It included
two limestones, the lower of which is known as the Goniatite and the
upper as the Stafford limestone. Recently the Marcellus formation has

! Contributed by Charles K. Swartz.

z Prosser, C. S., Jour. Geol., vol. ix, 1900, p. 418, and discussion in ms. of
Romney formation for present volume,

! O’Harra, C. C., Md. Geol. Survey, Geology of Allegany County, 1900, pp.
103, 160.

“Rowe, R. B, Devonian of Md. Ms. in library of Johns Hopkins Univ.

® Schuchert, Chas., Proc. U. S. Nat. Mus., vol. xxvi, 1903, p. 414,

¢ Darton, N. H.,, Amer. Geol., vol. x, 1892, p. 16; Stevenson, J. J., 2d Geol.
Survey Penn., vol. T2, 1882, pp. 81-83; Ulrich, E. O., and Schuchert, Chas.,
Bull. N. Y. State Mus., No. 52, 1902, pp. 653-654.

"Bull. U. S. Geol. Survey, No. 508, 1912, pp. 35-38.

3 U. S. Geol. Survey, Pawpaw-Hancock Folio, 1912, field edition, p. 75.
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been subdivided into three parts by Clarke and Luther,’ who have des-
ignated them the Marcellus shale, the Stafford limestone, and the
Cardiff shale, corresponding to the lower shale, the upper limestone, and
the upper shale respectively.

Clarke * has shown that the Onondaga and Marcellus do not represent
strictly successive periods of time, but that the lower beds of the Marcellus
were deposited contemporaneously with the upper beds of the Onondaga,
limestone being formed to the west farther from the shore, while the
clays werc deposited simultancously in the east nearer the shore. This was
proved by tracing the Goniatite limestone westward until it finally
merged with the upper bed of the Onondaga limestone due to the thin-
ning and ultimate disappearance of the black shales which lie between
it and the Onondaga, in central New York. In other words, the lower
beds of the Marcellus and upper beds of the Onondaga are contem-
porancous and represent not two periods of time, but two phases of
sediments deposited simultaneously but under differcnt conditions. It
thus becomes impossible to speak of Marcellus time as successive to Onon-
daga time, precisely as it is impossible to distinguish Chemung from
Catskill time.

The Goniatite limestone, which is the important horizon-marker, is

distinguished by the presence of numerous goniatites, particularly Ago-

niatites expansus, which is its most diagnostic form. The latter species
is sometimes said to occur both in the Onondaga and the Marcellus, but
it is to be noted that these terms may signify only the same horizon. The
Stafford limestone which occurs at a higher level in the Marcellus is
characterized by the advent of numerous species of Hamilton affinities
which mingle with those of earlier age. It thus becomes a suitable hori-
zon for a formational division as proposed by Clarke.

It would not be surprising to find that the shales replace succes-
sively lower and lower limestone beds as we approach the shore line until
a large part of the deposits of Onondaga time may be represented by
shale. Such appears to be the case in Maryland.

1 Bull. N. Y. State Mus., No. 63, 1902, p. 16.
2 Clarke, J. M., Bull. N. Y. State Mus., No. 49, 1901, pp. 115-138.




90 Tre MipbLe DevoxTaN DeposiTs oF MARYLAND

The correlation of these sediments will now be considered, discussing
first their faunal and stratigraphic relations and then their age. The
fauna of the Onondaga member is rich both in species and individuals
in the Maryland area, contrasting strikingly in this respect with that of
the overlying Marcellus. The accompanying table shows the species that
have becn observed in the Onondaga mmember in Maryland and adjoining
parts of West Virginia, and indicates their range in the New York
section.

Four elements may be discriminated in this fauna, according to their
habitat in the New York section, i. e., species found in black shale, in
arenaceous shale, in the Marcellus limestones and in the Onondaga lime-
stone. |

Four species, Liopteria levis, Orbiculoiden lodiensis, Styliolina fissu-
rella, and Bactrites aciculus, which are among the most common species
of the fauna, are also common in the black shale of the Marcellus of
New York. The three last species are frequent in the Genesec in which
similar shale recurs. Since such earbonaceous muds are kuown to
oceur in different formations it is possible that these specics are not so
diagnostie of a particular horizon as of a definite kind of sediment.
Kindle, who holds this view, urges that they have little value for purposes
of precise correlation. However, such weight as they possess is clearly in
favor of the relation of the beds under consideration to the Marcellus shale
of New York.

A second element of the fauna consists of 12 species that are found in
the arenaceous shale of the Hamilton, as well as in the Marcellus, none
of which are known in New York in heds older than the Marcellus. They
constitute 46 per cent of the species significant for purposes of correlation
and strongly suggest the close faunal relation of these beds to the Mar-
cellus.

Reference has already been made to the impure limestone occurring in
the Marcellus of New York in which Agoniatites expansus and Bactrites
aciculatus are found, the former species occurring in such numbers that

this bed has been called the Goniatite limestone. A very similar lime-
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Onondaga Specles

BRACHIOPODA
Lingula c¢f. nuda Ilall ..............cc.onn
Orhiculoidea lodienses var media IIall......
Craniella hamiltoniae all ,................
Pholidops cf. areolata Hall ................
Stropheodouta (Leptostrophla) perplana (Con-
LB 2B 0 00 50806005 6010 BorE oS 0,000 SOREL
Pholidostrophia pennsylvanica Kindle ......
Schuchertella variahilir Prosser ,,..........
Leptacnlsca australis Klndle ..............
Chonetes mucronatus (Conrad) .. ..........
Chonetes rugosus Kindle................. 5
Anoplea nucleata Hall.....................
Strophalosia truncata (Hall).......... Fotens o 4
Dalmauella lenticularls (Vanuxem)..........
Rhlpidomella vanuxemi Hall .....,..........
Ruipidomella eyclus Hall? ...... .....c..0...
Centronella cf. ovata ITall..................
Spirifer (Reticularia) fimhriatus (Conrad) ...
Nucleosplra conciuna Hall .................
Anoplotheca acutlplicata (Conrad)..........
Anoplotheca camilla (Hall).................

PELECYPODA

Panenka cf. multiradlata Hall.... .........
Nucula corhuliformls Hall ., .. .............
Nuculites triqueter Conrad....... .........
Nuculites modulatns Kindle... ............

Palaconeilo constricta ? (Conrad)........... :

Llopteria laevis Tiall. . . ................ B0
Aviculopecten equllatera (Hall) ............
Modiomorpha subalata (Conrad) ...........

GASTROPODA
Platyostoma cf. euomphaloides Conrad......
Loxonema hamiltoniae IHall ............ 35 oH

PTEROPODA
Styliolina fissurclla (Hall).......... .......
Conularla cf. undulata Conrad..............

CEPHALOPODA

Bactrites aclculatus (ITall) .................
Bactrites acleulus Hall....................
Agonlatites expansus (Vanuxem)...........
Parodiceras discoidcum (Conrad)............

TRILOBITA
Cyphaspls cf. stephanophora Hall...........
Phacops cristata Ilall ......... .. Co e emge
Phacops cristata var. pipa Hall....... 500 g0 6

OSTRACODA
Leperditia subrotanda ® ............ 0 006 o
Bollla ungula Jones . -
Bollia obesa Ulrich.... ........... &% b 560 o'

Oriskany

+

Sehoharie

Onondaga

+ bt et

+

++ +

Marcellus

++:

R T T
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stone occurs in the beds under consideration and contains both Agoniatites
expansus and Bactrites aciculatus. The former species is practically
restricted to the horizon of the Goniatite limestone in New York.

A fourth element consists of 8 species that are confined to the Onon-
daga in New York, including Anoplotheca acutiplicata and several trilo-
bites. The first-named species is so abundant indeed that this member
may be called the zone of Anoplotheca acutiplicata. Two species also
are known in New York in formations older than the Onmondaga. The
10 Onondaga and pre-Onondaga species constitute 36 per cent of the
species significant for correlation.

The question may be raised whether some species have especial value
for purposes of correlation. The trilobites are highly plastic forms
usually indicating geological horizons with considerable accuracy. The
3 species occurring in this fauna are restricted to the Onondaga in New
York while a large number of trilobites found elsewhere in the fauna by
Kindle suggest a closc relationship of the beds to the Onondaga. The
goniatites arc also of high value for correlation becausc they are free
swimming forms that underwent rapid changes. The two species that
occur in this fauna are found in the Marcellus in New York, one being
diagnostic of the Goniatite limestone, while the other oceurs also in the
Hamilton.

It is thus seen that there are two conspicuous elements in the fauna, one
indicating a relationship to the Onondaga and the other to the Marcellus.
Kindle, who has studied this fauna from New York to Tennessee, em-
phasizes the importance of the trilobites and other Onondaga elements
of the fauna. Other observers would perhaps give weight to the later
elements of the fauna, holding that the most significant species are the
later migrants into the region.

The faunal relations may be summarized in the following table:

Number
Total number of species and varieties.................... 45
Species not possessing significance for correlation........ 17
Occurring in this fauna only........................ {7
Occurring in the Onondaga and Marcellus ........... 8

Relations not assured.........coeviiiiiiinienennnnns 2




MARYLAND GEOLOGICAL SURVEY 93

Number Per Cent
Species possessing significance for correlation..... . LT 28
Occurring in New York only in the Onondaga or earlier
EORMBBIORBE . o o oom oare fiee 0% o oo ttere SToioge o e oo Yo & Ll . 10 36
InOriskany ............coiivvunn. a3 o oo oo ot 1 BB
IniSehoharie . . .o .vvvuteeroinennnennn ohsen A 1 o)
2 (50070701 (2 (= 1 S e O T N« 18 29
Occurring in New York only in the Marcellus or later
femations® .o e s e 17 64
I MIARCElIUS . . .ok e e s ie e eee e ee s e 1 3.5
In Marcelius and Hamiiton...................... 12 46
In Genesee .......ovovvvevinnnnnnn. Joo oo PERS JoB. M. 3.5

This table shows the clearly preponderating relationship of the fauna
as a whole to the Mareellus fauna of New York.

The stratigraphic relations indicate no less elearly an age earlier than
the upper part, at least, of the Mareellus of New York. The Marcellus
is characterized by Liorhynchus limitare, which may be considered its
guide fossil both in New York and Maryland. The beds containing this
species overlic the fauna under consideration in Maryland and the adjoin-
ing states, and also throughout the Appalachian region according to Kin-
dle. The constaney of this position indieates that the Onondaga fauna
of Maryland is older than the zone of Liorhynchus limitare. Litho-
logieally the fissile dark shales found in some of the lower beds of this
member suggest the Marcellus while the other beds resemble the shale of
the Hamilton.

The foregoing faets show that these deposits were laid down in a basin
in which many Onondaga species were present, but after the advent of
many other forms restricted in New York to the Marcellus and Hamilton,

*Prosser reported L. limitare from the lower beds of the Romney in a
number of sections in Maryland, particularly at 21st Bridge and on the Wil-
liams Road 315 miles southeast of Cumberland. XKindle who has since
examined the same sections failed to find that species at the horizons indi-
cated by Prosser,

Anoplotheca acutiplicata, which is thought by Kindie to be diagnostic of the
Onondaga, is also reported by Weller from the Newfoundiand Grit and the
Monroe shaies of New Jersey, both of which overlie the Onondaga limestone
(Pai. N. J., vol. iii, 1903, pp. 105, 106). It is associated in the Monroe shales
with Tropidoleplus carinatus. It is also reported by Prosser as occurring
rarely in the Hamiiton of Maryland.
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and that they are faunally most closely related to the Marcellus. It is
further evident that they are older than the zone of Liorhynchus limitare
in Marvland.

The determination of the exact age ot these beds is difficult since the
principles of correlation of deposits of this type are not well established.
Tt is evident that faunas that are successive in one area must frequently
be contemporaneous elsewhere, since the advent of highly developed
species immediately succeeding another fauna in one region indicates
that both were in existence earlier in some other basin and hence were,
for a time at lcast, coexistent. When therefore a mingling of the species
of two such faunas is observed in a third area it is at times impossible to
affirm their precise age with certainty.

The following methods of solution appear possible under such circum-
stances; the study of the direction of migration of the species and their
relations to sediments and physical conditions, the emphasis of certain
species rather than others in correlation, the determination of the rela-
tions of the fauna as a whole and correlation by some recognizable horizon.

The first of these methods appears the most decisive. Unfortunately
knowledge of the necessary data is rarely obtainable in an carly stage of
the investigation so that while this method has been used with much
success in the study of the Upper Devonian it does not appear to he con-
clusive here. Mr. Kindle has contributed a valuable discussion of this
aspeet of the problem in another part of the present volume.

The second method appears to lead to very different results accordingly
as certain elements of the fauna are emphasized rather than others. If
we ascume that the Marcellus of Maryland may represent but a part
of the Marcellus of New York, a possible ‘assumption in view of the
varying limits of that formation, then the beds under eonsideration may
be of carly Marcellus age. This view would accord not only with the fact,
so often observed, that species of an earlier fauna may persist and become
mingled with those of a later; but also with the presence of so large a
number of species restricted to the Marcellus and later beds in New
York. Indeed many students would not hestitate to assume that species

observed in later faunas elscwhere are, in general, the latest immigrants
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into such an association, and hence are entitled to peculiar weight in
correlation. Although this conclusion may be uncertain, especially when,
as in the present case, the sediments of the beds to be correlated are like
those of the later and uulike those of the earlier formation, nevertheless
it is believed that particular weight should be given to the species found
elsewhere in later formations, as has been done in the reference of the
Helderberg to the Devonian and the Richmond to the Silurian. If, on the
contrary, it is assumed that the zone of Liorhynchus limitare represents
approximately the same interval in New York and Maryland, then these
beds are older than much of the Marcellus of New York and are syn-
chronous, at least in part, with the Onondaga. This view, which is that
of Kindle, is favored not only by the position of the beds below the Mar-
cellus of Maryland, but also by the presence in them of so many species
that are restricted to the Onondaga in New York, including sueh plastic
forms as trilobites.

When the emphasis of certain elements of the fauna leads to divergent
results particular weight may be attached to the rclations of the fauna as
a whole. This criterion indicates again a close relationship of the beds
to the Marcellus, since it has been shown that over 60 per cent of the
significant species occurring in them are restricted to the Marcelllus and
later formations of New York. The entire argument leads to the con-
clusion that the beds are of early Marccllus age and also in part contem-
poraneous with the Onondaga.

The explanation of these facts may pérhaps be found in the conditions
shown to exist in New York, where the upper beds of the Onondaga are
of the same age as the lower beds of the Marcellus, and hence their faunas
are contemporaneous. In other words the beds under discussion may have
been deposited when both the Onondaga and Marcellus faunas were co-
existent in this area, a condition which would fully explain the mingling
of the faunas in the same beds and especially the presence of such highly
significant species as the Onondaga trilobites and the Marcellus goniatites,
Thus while the limestoncs of the Onondaga were accumulating off-shore
in New York dark shales were being deposited on shore in the Appa
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lachian province, speeies of Onondaga type invading and mingling with
those of Mareellus type in the latter sediments. Upon the termination
of the Onondaga, Mareellus species persisted in the east and the later shale
deposits of New York and Maryland were formed.- The differenece be-
tween the faunas of the shales of New York and Maryland is to be ex-
plained by the differences of habitat, black muds prevailing in New York
while more arenaceous clays were deposited in Maryland. The Maryland
beds may also be older in part than the eorresponding shale deposits of
New York. This explanation would fully harmonize with the eonditions
shown by Clarke to exist in New York and would explain the undoubted
faet that the sediments were laid down in Maryland in a basin oceupied
simultaneously by numerous speeies of both the Onondaga and Mareellus
faunas.

Agoniatites expansus appears in largest numbers in the upper 50 feet
of this member where it is associated with Bactrites aciculatus precisely
as it oceurs in the Goniatite limestone of New York, to which horizon the
former species is essentially restrieted in that State. The limestone is
impure and argillaceous and also increases in thickness in the western
sections as in New York, being best seen in Maryland at 21st Bridge.
Although it is not possible to affirm with eonfidenee that the Goniatite
limestone is the same in Maryland and New York, nevertheless their
resemblance is very suggestive and it is believed that they may represent
the same horizon. If this is true then the upper beds represent the hori-
zon of the top of the Onondaga of western New York and of the Goniatite
limestone in the Marcellus of central New York, while the lower beds may
be older than the base of the Marcellus of that State. It also seems pos-
sible that a hiatus may exist in the Marvland section as is suggested by
the apparent unconformity at the top of the Oriskany. The suggested
relations of the New York and Maryland seetions are shown in the diagram
on the following page." It must be remembered, however, that the preeise

correlation is but tentative and is not regarded as proved.

I The ﬁguré illustrating the conditions in New York is taken from Clarke’s
discussion in Bull. N. Y. State Mus., No. 49, 1901, p. 137.
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This interpretation scems to accord fully with the results given
by Kindle elsewhere in this volume * and at the same time to explain the
manifestly close faunal relationship of this member to the Marcellus of
New York.

The propriety of applying the name Onondaga may be questioned. The
lithological and faunal differences that scparate the beds from the over-
lying Marcellus make it desirable to discriminate them by a distinctive
term. In view of the marked contrast between them and the Onondaga
limestone of New York, both in lithology and fauna, it is believed that
it might have been fitting to give them a new name. They are, however,

NEW YORK MARYLAND

F1¢. 1.—Dijagram showing suggested relations between the Upper Devonian
of Maryland and New York.

called the Onondaga member of the Romney in deference to the usage of
the U. 8. Geological Survey.

MarcELLUS MEMBER.”

The Marcellus member of the Romney formation has a very meager
fauna, most of the strata being barren of organic remains. The species
found, however, clearly show that it is to be correlated with part of the
Marcellus of New York. The table on the following page gives a list of the
species and indicates their range in the New York section.

One of these species is new. All of the remaining occur in the Mar-
cellus of New York. Four species are found also in the Hamilton of
New York while three pass into the Upper Devonian. Two species,

? See also Bull. U. S. Geol. Survey, No. 508, 1912.
?Contributed by Charles K. Swartz.

@




98 THE MIpDLE DEVONIAN DEPOSITS OF MARYLAND

Liorhynchus limitare and L. mysia are espeeially diagnostie of the Mar-
eellus.

Lithologieally the sediments elosely resemble the Mareellus shale of
New York, eonsisting chiefly of dark or blaek, earbonaceous, fissile shale.
Thin beds of limestone are also present as in the corresponding formation
in New York, although this is a less conspieuous feature in the deposits
of Maryland. These faets fully establish the Mareellus age of the beds.

The age of the blue fissile shales that lie between the strata eontaining
the Mareellus fauna and the beds earrying the Hamilton fauna is open
to question, no fossils having been observed in them up to the present.

2 | g
2181818
212|243
Marcellus Species g g a0 | A
s | & | 3|8
50| S | &~
BRACHIOPODA
Ambocoelia virginiana Prosser ...... o o ¢ - SR ¢ - Rk Sas| o |6t
Strophalosia truncata (Hall)..........ocvvuviueniuvnnennns ceed| ] s
Camarotocchia prolifica Hall .............., B o™ o 6 000 o + | +
Liorhynchus limitare (Vanuxem).............ciieeeenerrieennn + i+
Liorhynchus cf. mysia Hall ... .o i iiiiiiiiieetiiiunanonsnes + ..
PELECYPODA
Buchiola restrostriata (Von Bueh)...........ooiiiiiiiiiione, + .. |+
Nucula corbuliformis Hall. ..ot ieer i nnirnerennns + P JECaaliet
PTEROPODA
Styliolina fissurella (Hall)..... .. ....cooviiviiei .. + 4 QL ERESE

Prosser has included them in the Hamilton member, while Kindle refers
them to the Marcellus member. Lithologieally they probably resemble
the Mareellus beds more elosely than they do the overlying Hamilton
shale which, in general, is not fissile, but bloeky, and breaks into irregu-
lar, many-sided fragments.

HamirToN MEMBER*

The roeks overlying the Mareellus shale of the Romney formation and
extending northeasterly from northern West Virginia aeross Maryland
and Pennsylvania to New York have been mueh more frequently eorre-

1 Contributed by Charles S. Prosser.




MARYLAND GEOLOGICAL SURVEY 99

lated with the Hamilton beds of New York. Hall and other paleon-
tologists have identified collections of fossils from these rocks in northern
West Virginia and from intermediate localities between that state and
New York as composed of Hamilton species. If the various geological
maps, reports, and papers describing the Devonian formations from West
Virginia to New York are put together and considered it will be found
that this correlation is strongly supported by visible continuity. Further-
more the stratigraphic position of these beds strongly supports this
correlation.

The paleontological data is much more extensive regarding the Hamil-
ton beds than it is as yet for the Marcellus shale. The table of distribution
gives the list of speeies recorded by the writer from the Hamilton beds of
Maryland and their range in the New York formations. The total number
of species is 147 of which 21 are limited to Maryland leaving 126 identical
or closcly related speeies whieh also oeeur in New York. An enumeration
of the totals for the New York Devonian formations shows that 3 identical
species oceur in the Helderbergian series; 1 identical in the Oriskany; 6
identical in the Schoharie: 17 identical, doubtfully 4 morc, and 2 affili-
ated occur in the Onondaga; 47 identical, 1 more doubtfully, and 7
affiliated in the Marcellus; 92 identieal and 32 affiliated in the Hamilton;
R identical in the Tully; 4 identical and 1 affiliated in the Genesec; 2
identical in the Portage; 4 identical and 2 affiliated in the Naples; 10
identieal and 1 affiliated in the Sherburne; 55 identieal, 2 more doubt-
fully, and 9 affiliated in the Ithaca, and 18 identieal, 4 more doubtfully,
and 3 affiliated in the Chemung. Adding these numbers, the total number
of entries for each New York formation is as follows: Helderbergian
series 3, Oriskany sandstone 1, Schoharie grit 6, Onondaga limestone 23,
Mareellus shale 55, Hamilton beds 124, Tully limestone 2, Genesee shale
5, Portage beds 2, Naples beds 6, Sherburnc sandstone 11, Tthaca beds
66, and the Chemung beds 25. Judging from the number of entries it is
then scen that the Maryland beds show the closest relationship with the
Onondaga, Marcellus, Hamilton, Ithaca, and Chemung formations of
New York; and especially with the Marcellus, Hamilton, and Ithaca.
On examining the total number of entries for thesc three formations it is
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found that the Marcellus has 44.3 per cent as many as the Hamilton and
the Ithaca 52.8 per cent. This is not remarkable, however, when it is
recalled first, that a large percentage of the species in the Marcellus shale
of New York continue into the Hamilton beds of that state, as has been
shown by Clarke; second, the Ithaca fauna is sequential to the Hamilton
and in the Ithaca region contains a large percentage of Hamilton species.
When followed to the eastward and after the disappearance of the Tully
limestone and Genesee shale in the Chenango Valley, the writer has shown
that a still larger number of the Hamilton species lived into Ithaca time,
although part of them were represented by simply a few individuals which
were the last feeble representatives of their species. These rare indi-
viduals have been recorded in the range of the species making the faunas
of the Hamilton and Ithaca beds of New York seem more closely related
than they actually are and the same is true regarding the faunas of the
Maryland beds and the Ithaca beds of New York. This explanation is
sufficient to show that the table gives full expression to the closeness of
the relationship which exists between the fauna of the Maryland beds and
the faunas of the Marcellus shale and Ithaca beds of New York as com-
pared with that which exists between the fauna of the Maryland beds and
the New York Hamilton fauna. Restating the tabulation then, it is
shown that there are more than twice as many entries common to the
Maryland and New York Hamilton beds as to the Maryland and New
York Marcellus; and nearly twicc as many for the Maryland and New
York Hamilton beds as for the Maryland and New York Ithaca. Therc-
fore the paleontological evidence strongly supports the correlation of the
Maryland beds, which represent in general the middle and upper portions
of the Romney formation, with the Hamilton beds of New York.

An examination of the tables shows that the following number of species
of the Hamilton beds of Maryland occur also in the formations of New
York.

Number of species occurring in the Onondaga of N. Y. 17

. “ ‘o Marcellus “ 47
“ “ “ Hamilton “ 92
“ “ “ Sherburne “ 10
“ “ “ Ithaca &0 55

“ “ “ Chemung T 18
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Recently H. S. Williams has published an extended account of what
he calls the Tropidoleptus carinatus fauna of the Hamilton formation.'
Faunally he considers the Hamilton formation as including the deposits
between the top of the Onondaga limestone and the base of the Tully
limestone of central New York, which have generally been divided into
the Marcellus shale and the Hamilton beds. He writes as follows:
“ Faunally, the series of sediments, as they are exhibited in central New
York (beginning at the top of the Onondaga (Corniferous) limestone and
terminating at the base of the Tully limestone), presents a continuity
which leaves no doubt as to the genetic succession of a common fauna
from the base to the top. In dealing with this fauna, only the spccies
between the limits of the top of the Onondaga limestone and the base
of the Tully limestone, when these a're present, will be considered as
belonging typically to the Tropidoleptus fauna.”* Tt will be seen, there- -
fore, that these sediments represent what Dana called the Hamilton
period, with the exception that they do not include the Tully limestone
which, where it occurs, Dana apparently regarded as forming the top of
this period;* that they correspond precisely with the Erian period or
group of Clarke and Schuchert, and also according to the writer’s
opinion, with the Marcellus and Hamilton members of the Romney forma-
tion of West Virginia and Maryland. Cleland in his “ Study of the fauna
of the Hamilton formation of the Cayuga Lake scction in central New
York * has also limited the Hamilton formation as indicated above, stating
that “It is bounded above by the Tully and below by the Onondaga
(Corniferous) limestone.”*

Williams carefully tabulated the faunal lists of several students of
the Hamilton formation, as defined above, and from those of the writer

* Amer. Jour. Sci., 4th Ser., Vol. XIII, 1902, pp. 421-432. U. S. Geol. Surv,,
Bull. No. 210, 1903, pp. 42-68.

2 Ibid., p. 50.

* Man. of Geol,, 4th Ed., 1895, pp. 576, 593.

* Science, N. 8., Vol. X, Dec. 15, 1899, pp. 876, 877. Univ. of the State of
New York, Handbook 19, July, 1903, pp. 8, 22, 23.

*U. S. Geol. Surv,, Bull. No. 206, 1903, p. 20.
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prepared a table giving the 12 species occurring most frequently in it in
eastern New York, another from the lists of Dr. Cleland giving the 14
most frequent species in the Cayuga Lake region, and a third from the
lists of Grabau giving the 12 most frequent species from Eighteen Mile
Creek in western New York. From these three tables another one
was eompiled by Williams which he ealled the “ Tropidoleptus fauna:
Standard list of dominant epecies for the New York-Ontario provinee.”
He furthermore stated that it was eoneluded on balaneing up the various
kinds of evidence that this list “contains the 12 most charaecteristie
species of this fauna as it appears in the New York province, and shows
the order of approximate rank they occupy in the fauna as a whole.”’
The 12 specics composing this standard dominant list for New York is
as follows:

. Spirifer pennatus (= mucronatus).
Phacops rana.

. Tropidoleptus carinatus.
. Ambocoelia umbonata.
Athyris spiriferoides.

. Palaeoneilo constricta.

. Spirifer granulosus.

. Chonetes coronatus.

. Nuculites triqueter.

10. Nucula corbuliformis.
11. Nuculites oblongatus.
12. Nucula bellistriata.?

k=)

By rcference to the Maryland lists it will be found that every one of
the 12 speecies mentioned above as eonstituting the standard dominant
list of the New York Hamilton is found in the Hamilton beds of
Maryland. _

TFurthermore, Williams prepared another table by adding to the stand-
ard list the distributional value of all the species reported by Prosser
in 37 faunules of the Unadilla region, that were not considered in the
standard list, which he called a “ Revised list of dominant species of
the Hamilton formation of eastern New York and Pennsylvania, as

1 Loc. cit., p. 61.
2 Ibid., p. 60.
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expressed in 183 faunules.” This list eontains the 12 speeies given in the
standard one and the following four additional ones:

13. Liorhynchus laura.

14. Paracyclas lirata.

15. Chonetes scitulus.

16. Stropheodonta perplana.

These four additional species likewise occur in the Hamilton beds
of Maryland.

The above review of the palcontological evidence shows conclusively the
extension of the New York Hamilton as far southwest in the Appalachian
basin as Maryland and the northern part of West Virginia.

Professor Williams after an examination of the preliminary lists from

the Hamilton beds of Maryland arrived at essentially the same conclusion

which he stated in the following paragraph:

“In the list furnished me by Professor Prosser there appear 132
entries, 91 of which are positive identifications. Among the latter are
found all of the dominant speeics of the Tropidoleptus carinatus fauna, as
estimated from the New York statistics. This is sufficient to establish
the extension of the Tropidoleptus fauna, in its integrity, as far soutl in
the Appalachian trough as Maryland.”*

Other facts brought out in this report by Clarke, Swartz, and the
writer, apparently show that the Hamilton beds of Maryland arc suc:
eceded by deposits and faunas similar to those succeeding the Hamilton
of New York and therefore it may be coneluded that the deposits of the
Hamilton beds from New York to West Virginia were brought to a
close at about the same geologieal time.

GEoLOGICAL DISTRIBUTION OF SPECIES.

The geological range in New York and Maryland of the Middle De-
vonian speeies listed in this volume is given in the tables of distribution.
The following scven species, viz.: Orthonota undulate Conrad, Palaeo-
netlo clarker Prosser, Cyclonema (?) marylandense Prosser, Orthoceras

17. S. Geol. Surv., Bull. No. 210, 1903, p. 67.
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subulatum Hall (?), Orthoceras telamon Hall (?), Orthoceras emacera-
tum Hall (?), and Spyroceras nuntium Hall were found only in West
Virginia but on account of the nearness of their occurrence to the Mary-
land areas they have been left in the Maryland fauna. A complete list of
occurrences for each species will be found in the part devoted to the syste-
matie paleontology.

The geologieal range of the speeies in Maryland is compared with that
of New York State, since the latter is the standard for the American
Devonian and it is desired to learn with which New York formation the
fauna of the Maryland Romney is most closely related. Again, where the
age of the beds in certain districts of New York is in question the
reported oeeurrence of species in such localitics has not been recorded.
For example, the species are not listed in these tables which have been
reported in the fossiliferous beds immediately succeeding the Oneonta
sandstone in the Chenango Valley and to the eastward, because they have
been referred to the Chemung by some geologists and to the Ithaca by
others. In referencc to the Ithaca fauna in eastern central New York
it must be remembered that it is composed largely of Hamilton species;
but it is to be noted in reference to many of the species that they occur
inirequently and not in the abundance which characterizes their distri-
bution in the Hamilton.
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GEOLOGICAL RANGE OF MIDDLE DEVONIAN SPECIES IN MARYLAND AND NEW YORK.

MARYLAND NEwW Yorx

Middle ' ppper Devonian Middle Upper

Devonian | Jennings Devonian Devonian
Rommney ‘

Portage

SPECIES

Woodmont |
Member

i Ithaca Fauna

Lower Devonian
Onondaga Member
Marcellus Member
Genesee Member
Naples Fauna
Parkhead Member
Sherburne

| Hamilton M embe;r
Marcellus

| Chemung Member
| Lower Devonian

| Schoharie

] Onondaga
Hamilton

: Genesee

| Ithaca

| Chemung

CELENTERATA.

Stereolasma rectum (Hall)..
Cf. Amplexus hamiltoniz Ha]l J
Heliophyllum sp.
Cystiphyllum americanum Milne-Edwards & 1laime
VERMES,
Polygnathus sp.
MOLLUSCOIDEA—BRYOZOA.

Rhopalonaria tenuis Ulrich & Bassler..............
Monticulipora (?) marylandensis Ulrich & Bassler.

MOLLUSCOIDEA—BRACHIOPODA,

Lingulella (?) paliformis Hall..
Lingula delia Hall (?)..
Lingula ligea Hall (?)..
Lingula cf. nuda Iall
Lingula cf. compta Hall & Clarke....
Lingula clarki Prosser....
Orbiculoidea lodiensis var. media 1all..
Craniella hamiltoniz Hall.......
Pholidops hamiltoniz Hall..
Pholidops cf. arcolata Hall.......... J
Stropheodonta (Leptostrophia) perplana (Oonrad)
Stropheodonta demissa (Conrad
Stropheodonta (Douvillina) mequ:stnata (Conrad)
Stropheodonta concava Hall
| Pholidostrophia pennsylvanica Kmdle..
Leptena rhomboidalis (Wilckens)..
Leptanisca australis Kindle...
Schuchertella variabilis Prosser
Chonetes mucronatus Iiall
Chonetes coronatus (Conrad)
Chonetes scitulus Hall..
Chonetes setiger (Ilall).....
Chonetes lepidus Ifall
Chonetes vicinus (Castelnau).....
Chonetes marylandicus Prosser...
Chonetes rugosus Kindle,
Anoplia nucleata I1all

5 IStrophalosia truncata (IIall)...
Productella cf. spinulicosta IIall.
Productella (?) schucherti Prosser..
Dalmanclla lenticularis (Vanuwem),.
Rhipidomella vanuxemi Hall...
Rhipidome]la leucosia Hall
‘Rhipidomella. penelope Hall..
Rhipidomella cyelas Tlall (?)
Schizophoria striatula (Schlotheim) .

IR

t = related form.
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GEOLOGICAL RANGE oF MIDDLE DEVONIAN SPECIES IN MARYLAND AND NEw York.—Continued.

NEW YORK

MARYLAND
— - |

Middle
Devonian
Romney |

{ |
Upper Devonian
Jennings

Middle
| Devonian

Upper
Devonian

l Portage

SPECIES

Woodmont
Member

|

Parkhead Member

Marcellus Member

Naples Fauna

Hamilton Member
h

Lower Devonian
Onondaga Member
Genesee Member
Ithaca Fauna
Chemung Member
Lower Devonian

| Schoharie
Onondaga
Marcellus

| Hamilton

| Sherburne
Ithaca

| Genesee

| Enfield

MOLLUSCOIDEA—BRACHIOPODA.—Continued.

Camaroteechia congregata (Conrad)
Camarotcechia prolifica Hall.
Camaroteechia sappho Hall

Camarotechia sp.
Liorhynchus limitare (Vanuxem)
Liorhynchus laura (Billings)..
Liorhynchus cf. mysia Hall...
Centronella cf. ovata Hall...
Eunella lincklzni Hall
Tropidoleptus carinatus (Conrad)
Atrypa reticularis (Linné).. .

*

PR,
e
*

*

*

. ok ox ok %
* * %
*

*
* %o o -

Cyrtina
Spirifer
Spirifer
Spirifer
LSpirifelr
|Spirifer
wSpmfer
2 'Spirifer
|Spirifer
ISpmfer

hamiltonensis Hall..
mucronatus (Oonrad)..
granulosus (Conrad)...
audaculus (Conrad)....
acuminatus (Conrad).
tullius Hall..........
angustus Hall
(Reticularia) fimbriatus (Conrad).
cf. consobrinus (d’Orbigny)
sculptilis var. marylanden51s Prosser

B ok ok ok Kk k ® o kK X K K K. .

LR N R EE IR I P

* ok k% Kk ke o o o

* .

| Amboccelia umbonata Conrad..
|Amhocelia virginiana Prosser..
Ambocelia preumbona Hall (?)
Nucleospira concinna Hall.......covviinininnnnenss
Anoplotheca (Ccelosplra) qcutlpllcata (Conrad)
Anoplotheca camilla (Hall)
Vitulina pustulosa Hall
Athvris spiriferoides (Eaton).
Meristella ? sp

! MOLLUSCA—PELECYPODA.
Phthonia sectifrons (Conrad) PR IO IS I N T ] L]

Phothyris Ianceolata Hall....
Orthonota undulata Conrad.
Orthonota (?) parvula Hall...
Grammysia bisulcata (Conrad).
Grammvsxa arcuata (Conrad).
|Grammysia sp.
Grammysia circularis all (?)
Enthydesma sp.
Tellinopsis subemarginata (Conrad)
Panenka alternata Hall
Panenka cf. dichotoma IIall.
Panenka ohsolescens Kindle. .
Panenka cf. multiradiata Hall.,
Buchiola retrostriata von Buch
Buchiola halli Clarke
Nucula corbuliformis Hall,..
Nucula bellistriata (Conrad).
Nucula lirata (Conrad).......

Nucula varicosa Hall...............

P
*e

*

PRI B

* kK xRk %X &%

*-

P

* & % %o

.
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t = related form.
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GEOLOGICAL RANGE OF MIDDLE DEVONIAN SPECIES IN MARYLAND AND NEw YorkK.—Continued.

MARYLAND New YoRK

Middle
Devonian ’
Romney

Upper Devonian Middle Upper
Jennings Devonian Devonian

Portage
SPECIES

| Woodmont
Member
Chemung Member

' Ithaca Fauna |

Lower Devonian
Onondaga Meml:;cr
Marcellus Member
Hamilton Member
(ienesee Member
Lower Devonian

Naples Fauna |
Onondaga

Marcellus
Hamilton
(Genesec
Sherburne
Chemung

| Parkhead Member
Schoharie

| MOLLUSCA—PELECYPODA.—Continued.
| Nuculites oblongatus Conrad................... ooof|lfoo
Nuculites triqueter Conrad...
Nuculites grabaui Prosser..
| Nuculites modulatus Kindle. .
\Palaeonexlo constricta (Conrad)
|Palmoneilo plana Hall
Palzoneilo maxima (Conrad) ().
Paleoneilo fecunda liall
Paleoneilo perplana var, grabaui Prosser. .
‘Pal'eonello emarginata (Conrad)
IPalzoneilo tennistriata Hall (N
5 \Pa]azonello clarkei Prosser...
‘Palmoneilo rowei Prosser.........
{Paleoneilo marylandica Prosser..
‘Tancrediopsis clarker Proseer...
Leda diversa Hall.......
Leda rostellata (Conrad)
Parallelodon hamiltoniz (Iall)..
Pterinea flabellum (Conrad)....
Liopteria cf. conradi Hall..
Liopteria levis Hall
Leptodesma rogersi Iall
Mytilarca (I’]ethomytllus) ov1f0rmls (Conrad).
Conocardiumn normale IIall
Conocardium cumberlandie Swartz
Actinopteria decussata 1Iall.......
Actinopteria boydi var. gibbosa Prosser. .
Actinopteria sp.
Modiella pygmaa (Conrad
Nyasea arguta IIall (?)..
Aviculopecten princeps (Conrad)
|Aviculopecten equilatera (Ilall)..
Modiomorpha concentrica ( Oom‘ad)
Modiomorpha snbalata (Conrad)
Modiomorpha mytiloides (Conrad) (9)..
|Goniophora hamiltonensis Hall
|Ph01ade]la radiata (Conrad)
Cypricardella bellistriata (Conrad)
Cypricardella temnistriata (Iall)..
Cypricardinia indenta (Conrad).
|Paracyclas lirata Conrad..
Paracyclas tenuis Ilall
Palzosolen minutus Prosser....

MOLLUSCA—GASTROPODA.

Pleurotomaria (Bembexia) sulcomarginata Conrad.
Pleurotomaria (Gyroma) capillaria Conrad

Pleurotomaria (Trepospira) rotalia Hall (?)

Pleurotomaria (Euryzone) itys Hall (?)..

Bellerophon (Bucanopsis) leda H'\ll..........

Bellerophon (Patellostium) patulus Hall (9)...... .. .. ..
Cyrtolites (Cyrtonella) mitella Hall......... ob oo |

*
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GEOLOGICAL RANGE OF MIDDLE DEVONIAN SPECIES IN MARYLAND AXD NEw YorkE.—Continued.

MARYLAND NEW YOREK

Middle Upper Devonian Middle I Upper

Devonian ] Jennings Devonian Devouian
Romney

|

Portage
SPECIES

Woodmont
Member

|

Parkhead Member

| Genesee Member

Onondaga Member
Marcellus Mcmber
Naples Fauna
Ithaca Fauna
Chemung Member
Onondaga
Marcellus
Hamilton
Sherburne

Schoharie

. Lower Devonian
| Hamilton Member

 Genesec

MOLLUSCA-—GASTROPODA. -—Co;ltinued.

ICyclonema hamiltonie Hall (7?)..

5 Cyclonema liratum var. grabaui Prosser
Cyclonema (?) marylandense Prosser
Naticopsis sp.

Macrochilus hamiltoni Hall

Loxonema hamiltoniz Hall.. 00

Platyceras erectum Hall (?) SO0

[Platyceras cf. symmetricum Hall
Diaphorostoma lineatum (Conrad)...
|Platyostoma cf. euomphaloides Conrad 00
Styliolina fissurella (IIall)......... 000000 0o
Tentaculites attenuatus Hall 0 00QQ
|Tentaculites bellulus Hall....... o
Tentacuhtes bellulus var. potomacensis Prosser. o
|Conularia cf. undulata Com'ad.. olerensterte oioe s
Enchostoma ? sp..

'Coleolus temncmctus Hall. 500600

| MOLLUSCA—CEPHALOPODA.

Orthoceras bebryx Hall (?) 0
|Orthoceras subulatum I1all (?)...........
Orthoceras constrictum Vanu‘(em booooooogo
Orthoceras cf. exile Hall..............
‘Orthoceras telamon Hall (?)

|Orthoceras emaceratum 11all (?)..... ..... 00
Orthocerag cf. aulax Hall....

Spyroceras crotalum (Hall)..

Spyroceras nuntium Hall....

Spyroceras clarkei Prosser.

|cf. Gomphoceras pingue 1la

Bactrites aciculatus (Hall)

Bactrites aciculus Hall...,

Agoniatites expansus (Vanuxem)
Parodiceras discoideum (Conrad)

( ARTHROPODA.

!Cyphaspls cf. stephanophora Hall....... 000060060 y
177 {Homalonotus dekayi (Green).. 0o 4
178 |Phacops rana (Green)..

179 |Phacops cristata Hall

180 |Phacops cristata var. pipa Hall..........

181 (Dalmanites (Cryphzus) boothi (Green)..

182 |Dalmanites marylandicus Prosser

183 |Leperditia ? cf. subrotunda Ulrlch

134 Bollia ungula J)nes

185

Ktk kK Ok K K KK Ko o e
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MARYLAND GEOLOGICAL SURVEY

RELATIONS OF THE FAUNAS TO SEDIMENTS®

It has been supposed until recently that the Onondaga sediments and
fauna werc absent from Maryland. This view prevailed generally until
the writer * found that the Onondaga fauna could be traced southwestward
from eastern New York across eastern and central Pennsylvania into

Maryland. In passing across the State of Pennsylvania many of the
species which characterize the Onondaga limestone fauna of New York
are found to drop out and to be replaced by others which are unknown
in New York. Hence it is not at all surprising that the geologists who
have studied the fauna found in the lower part of the Romney of Mary-
land, without having an opportunity to compare it with the fauna of the

same horizon in Pennsylvania but intermediate in facies between the
Onondaga fauna of Maryland and that of New York, failed to recognize
it as the equivalent of the latter fauna. The commonly accepted belief
in a high degree of uniformity in the character of the Onondaga and
Hamilton faunas throughout the eastern part of Amecrica has also mili-
tated strongly against the recognition of the basal fauna of the Romney
of Maryland as a provincial Onondaga fauna. This preconception has
influenced the judgment of stratigraphers and palcontologists alike. The
latter have expected formations and the former faunas to show about the
same characteristics in the middle Alleghany region which they do in
New York. The great provincial differences which the work of several
geologists has demonstrated to characterize Upper Devonian faunas which
lived in different parts of the same sea have been assumed to be peculiar
to the late Devonian and not common to the Middle and Lower Devonian.
This generally accepted view has been formulated by one geologist in the
following statement:

“ During Upper Devonian time the faunas of the Kastern Continental
Province were far more local in their development than they had been at
any time during the Middle Devonian. At no time during the period was
there so uniform a fauna as either the Onondaga or the Hamilton had been,
distributed through the entire provinee.”

1 Contributed by Edward M. Kindle.
2 Bull. U. S. Geol. Survey, No. 508, 1912,
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The writer'’s unpublished work on the Idamilton stratigraphy of Vir-
ginia indieates that distinet faunal facies existed during Hamilton time
in that rcgion that showed even greater contrasts than those which
characterize the Portage faunas of eastern and western New York. Ex-
tended studies by the writer of the local peculiarities of various other
Devonian faunas have convineed him that the rather sharp contrasts
between the Onondaga fauna of Marvland and that of New York are in
no sensc anomalous, but represent regional and bathymetric differenees
in the same fauna. It is quite as important in Devonian as in Tertiary
formations that stratigraphic paleontology should be studied and inter-
preted “by the combined aid of the laws of geographical distribution
and of the bathymetrie arrangement of marine animals and of sedimentary
matter.”

It may be profitable to call attention here to some of the fundamental
factors whieh tend to develop different types of a fauna in different parts
of the same sea at present and which operated in about the same manner
in the Paleozoic scas. The surprising influence of local environment in
producing great variation in the kind, variety, and abundance of marine
life along different parts of the same coast in our present scas is a fact
which paleontologists arc pronec to overlook. Concerning the scarcity of
marine life along eertain portions of the British coast one naturalist
writes, “T have dredged along a bank of this kind for 30 miles on our
own coast without finding a single living form.”* Tn marked contrast
with this barren stretch of sea bottom we find other traets along the same
eoast tenanted with a marvelous abundance of life. Just outside the
estuary of the river Merscy in Laneashire, Johnstone reports the average
results of several hundred hauls in this portion of the British sea as
follows: ¢ Thus the total number of animals captured per haul was about
12,000 and very often much larger catches than this were made.” *

It does not appear that depth was a factor in producing the very great
contrasts in the abundance of lifc in these two areas of the same sea.
They were due chiefly, if not entircly, to different types of sca bottom and

' Goodwin-Austin: Natural History of the European Seas, 1859, p. 233.
* Johnstone, Jas.: Conditions of life in the sea, 1908, p. 176.
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to differences in food supply. These two factors were undoubtedly as po-
tent in their influenee on marine life during Middle Devonian time as they
are to-day. In most seas, however, the bathymetrie prineiple is alse a
faetor in governing the abundance and variety of marine life; this prin-
eiple is eonspicuously operative in going seaward from a coast line and is
an important factor in determining the off-shore and more pelagic peeu-
liarities of a fauna. With regard to the influenee of depth or the bathy-
metrie faetor on a fauna the eoncise statement of Goodwin-Austin is well
worth quoting here. He writes: “The sublittoral zone of every sea and
oeean presents the fullness of its fauna and from that it deereases pro-

»1

gressively and rapidly. If we bear in mind the possibility, or rather
the eertainty, of provineial features or differences of very pronounced
charaeter appearing in the same fauna whenever marked changes arise
in the character of the sedimentation, food supply, or depth it will be
easy to understand why the fauna which will be deseribed in sueeceeding
pages differs in some important details from the Onondaga fauna as it
is found in New York. The Tully limestone fauna of New York affords
an excellent Devonian example of the change in the charaeter of a fauna
with ehange in type of sediment.

This limestone which lies between the Genesee and Hamilton forma-
tions covers a considerable area in central New York but thins toward
the east and toward the west of the region of its maximum development
and ultimately disappears as a reeognizable formation both in eastern
and western New York. Prosser® has shown that at the Tully horizon
in eastern New York after the limestone has disappeared only one or two
of the eharaeteristie Tully fossils persist, the assoeiated fauna represent-
ing the Hamilton congeries of the region. In western New York a band
of pyrites 1 to 4 inehes in thiekness represents the 20 inehes of Tully
limestone in New York. The very interesting fauna representing the

western extension of the Tully horizon has been deseribed by J. M. Clarke

and T. B. Loomis. One of these authors states:
“The Tully pyrite contains a fauna so diminutive that it eseapes ordi-
nary observation ; so simple that it seems like a group of young forms; and

* Natural History of the European Seas, 1859, p. 246.
? Fifteenth Ann. Rep. State Geol.,, New York, 1897, pp. 183-185.
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so unlike the usual species of the limestone that without definite knowledge
of its horizon it would be difficult to locate its stratigraphie position.

“1It is a deposition synchronous with and in continuation of the Tully
limestone in a region where that formation is no longer represented by
limestone sedimentation, where indeed bathymetric eonditions did mot
permit the deposition of such a sediment.”*

In Maryland we have in the Onondaga shale member of the Romney
formation a fauna whieh, like the Tully pyrite band of western New York,
shows peculiarities which are unknown in the pure limestone fauna of the
Onondaga limestone of New York. In it we find corals almost entircly
wanting while fragile-shelled brachiopods quite unknown in the Onondaga
limestone of New York are conspicuous. The extraordinary long fragile
spines on the new Chonetes rugoss in this fauna and the even more
tenuous spines of remarkable length on Chonetes buttsi of the Pennsyl-
vania Onondaga speak decisively of bathymetric eonditions which differed
materially from those under which the Onondaga limestone accumulated.
But we have as faunal evidence of the identity of the Maryland fauna
with the New York Onondaga the presenee of sueh well-known pre-
Marecllus species as Anoplea nucleata, Anoplotheca camilla, Anoplotheca
acutiplicata,” Dalmanella lenticularis, Phacops cristata, and Bollia obesa.

In order to comprehend the stratigraphic relations of the beds holding
the Onondaga fauna, it will be helpful to refer briefly to the general condi-
tions controlling sedimentation during the Devonian in what has been
called the Alleghany provinee. The greater part of the Alleghany prov-
ince was occupied during the Devonian by a broad arm of the sea known
as the Appalachian Gulf. Along the eastern border of this-sea was de-
posited the 5000 to 10,000 feet of Devonian sediments found in the
Alleghany region. The chief souree of this elastic material has been
shown to be a land arca known as the highlands of Appalachia which lay
immediately southeast of the Alleghany region. This old land area

1Bull. New York State Mus., No. Ixix, 1903, pp. 892-893.

zProf. C. S. Prosser informs me that he has found A. acutiplicata in a
Hamilton fauna at one point on Evitts Creek, Md. No other post-Onondaga
occurrence of this species is known so far as the writer is informed.

8
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furnished to the interior Devonian sea of the Appalachian region, between
the beginning of Middle Devonian time and the elose of the Devonian, a
mass of terrigenous sediments which, if restored upon a sea-level plain of
Appalachia, “would eonstitute a mountain range elosely resembling in
height, extent, and mass the Sierra Nevada of California.”' In marked
contrast with this great thiekness of clastic sediments which represent
Devonian time in the Alleghany region we find in the Ohio valley less
than 200 feet of sediments representing about the same time interval
whieh is represented by the 5000 feet of Devonian sediments in the
Middle Alleghany region. Although the land which furnished most of
the Devonian sediments of the Middle Alleghany rtegion has long sinee
disappeared, we know from the great mass of sandy and argillaceous sedi-
ments which it furnished that it was composed chiefly of noncalcareous
rocks. In the Ohio and Mississippi valleys we know both from the
character of the sediments and the remnants of Devonian lands yet
uncovered in the region that the source of sediments during Middle De-
vonian time in the western part of the Appalachian Gulf was chiefly
limestone lands representing Silurian and Ordovieian terranes. Such
limestone lands formed the western shore of the Onondaga sca in Olio,
Indiana, and Kentucky. It is doubtless due chicfly to the different
constituents of the rocks which furnished sediments to the Middle De-
vonian sca on the castern and western sides of the Appalachian Gulf that
we find limestones representing the sediments of Onondaga and Hamilton
time in the central states, and shales and sandstones their ehicf constitu-
ents in the Maryland region.

These eontrasts in the type of Middle Devonian sediments on opposite
sides of the Appalachian Gulf are comparable with those which we find
at present around the eoasts of the Gulf of Mexico. Off the niouth of
the Missiesippi River immense deposits of argillaeeous mud are forming

which may cventually beeome a shale formation not unlike the Romncy
of Maryland. A few hundred miles to the eastward in the Florida-Bahama
region we find vast areas of chalky mud from whieh we may expect a lime-

*Md. Geol. Survey, Vol. IV, Pt. I, p. 62.
8
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stone not greatly unlike the Onondaga to be developed in the future. Dr.
Vaughan’s work on the Florida coast has shown that the bottom deposits
now forming inside the Florida Keys vary from quartz sand to nearly
pure calcareous ooze. He writes:

“Silica is abundant in the form of sand in the northern portion of
Biscaync Bay, it becomes rarer toward the southwest, and is present in
small quantities as far as Big Pine Key. Toward the southwest, as the
silicious material becomes rarer, calcium carbonate becomes progressively
morc abundant, occurring as a flocculent sediment or ooze over practically
the entire region from the lower portion of Biscayne Bay to the Gulf end
of Florida Bay.”*

The recent important discovery by Dr. G. H. Drew * of the part played
by marine bacteria in producing chemical conditions favorable to the
precipitation of calcium carbonate gives a clue to the mode of origin of
these incipient limestones of the Florida Keys. We may infer that where
limestones were deposited during Onondaga time as in the central states
the deposition may have been due to the presence of such bacteria com-
bined with conditions affording a limited supply of clastic sediments.
The environment considered especially favorable for these denitrifying
bacteria at present includes a tropical or subtropical climate with “ drain-
age into the sea of a well-wooded country composed of caleareous rock,
and the soluble organic calcium salts would be precipitated as caleium
carhonate by the action of the bacteria.”®

! Vaughan, Thomas Wayland: A contribution to the geological history of
the Fioridian plateau; Carnegie Institution of Washington, Publication 133,
1910, p. 119.

2 Year Book, Carnegie Inst., No. 10, 1911, p. 125.

*Drew, G. H., ibid., p. 139.
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COELENTERATA

cuss ANTHOZOA

order TETRACORALLA

Family ZAPHRENTIDAE
Genus STEREOLASMA Simpson

STEREOLASMA RECTUM (Hall)

Plate VII, Fig. 1

Strombodes (f) rectus Hall, 1843, Geol. N. Y., pt. iv, p. 209, fig. 5.

Streptelasma rectum Hall, 1876 (in part), Ill. Devonian fossils, pl. xix, fig. 9.

Streptelasma rectum Grabau, 1899, Bull. Buffalo Soc. Nat. Sciences, vol. vi,
p- 122, fig. 2.

Stereolasma rectum Simpson, 1900, Bull. N. Y. State Mus., No. 39, p. 205.

Stereolasma rectum Clarke, 1903, N. Y. State Mus. Bull. 65, p. 55.

Streptelasma (Stereolasma) rectum Grabau and Shimer, 1906, N. Am. Index
Fossils, vol. i, p. 56, figs. 78, 79.

Description.—Coralluin rather small, conical outline, rapidly tapering
toward the base; septa twisted near the center of the calyx forming a
central solid axis or pseudocolumella which projects prominently from
the bottom of the calyx; dissepiments and tabulae frequent; fossula well
marked ; height, 3 or 4 em., diameter of calyx, 1.5 to 2 cm.

! The author desires gratefully to acknowledge the assistance given by
Dr. John M. Clarke and Professors Amadeus W. Grabau and Charles Schuchert
whom he has frequently consulted regarding the identification of imperfect
and doubtful specimens and those which are described as new species. He
also acknowledges the great assistance derived from the classic volumes of
New York Devonian Pal®ontology in the descriptions of the species. Many of
those for the Brachiopoda, Pelecypoda, Gastropoda and Cephalopoda are modi-
fled from the well known and standard ones of that Nestor of American
Paleontology—Prof. James Hall-—as published in volumes IV and V, parts
I and II, of the Palzontology of New York; those for the Crustacea are
based in a similar manner upon the equally scholarly work by Hall and Clarke
in volume VII, while the characterization of the Corals in volume VI of the
Bulletin of the Buffalo Society of Natural Sciences by Prof. Grabau has been
drawn upon for the description of the Maryland specimens.

CHISE-RA
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Comparatively few rather small speeimens of this species have been
found in Maryland. The longest one in the State Colleetion, from
whieh the tip is gone, is 23 mun., with a greatest width, as erushed, of
14 mm. The specimens have conspicuous costal ridges on the exterior,
as in figures of this speecies; the longer septa reach the eenter where
they are slightly twisted, and a psendoecolumella is also shown at the
eenter.

Occurrence.—RoMNEY ForyationN, HamirroN MeyMBER. Ernstville;
east bank of Evitts Creek below Wolfe Mill.

Collections.—Maryland Geological Survey; New York State Museum *;
Ameriean Museum of Natural History.*

Genus AMPLEXUS Sowerby
Cf. AMPLEXUS HAMILTONIAE Hall
Plate VII, Fig. 2

Amplexus hamiltoniae Hall, 1876, I1l. Devonian fossils, pl. xix.

Amplexus hamiltoniae Grabau, 1899, Bull. Buffalo Soc. Nat. Sciences, vol. vi,
p. 124, fig. 5.

Amplexus hamiltoniae Grabau and Shimer, 1906, N. Am. Index Fossils, vol. i,
p. 59, fig. 86.

Description.—Amplexus hamiltoniae has been described as follows:
“[Corallum] elongated eylindrieal, gently tapering form, often abruptly
bent at the base ; strongly wrinkled epitheea ; comparatively slight develop-
ment of septa; well developed tabulae, bent down near the thin wall.”
Grabau, 1899.

The single specimen in the Maryland collection is elongated, tapering
toward the base near which it is abruptly eontraeted; bent near the
middle and the epitheca is strongly wrinkled.

*This and the following species credited to this Museum are listed in the
“ Catalogue of type specimens of Paleozoic fossils in New York State Museum ”;
New York State Museum, Bulletin 65, 1903.

*This and the following species credited to this Museum are listed in the
““ Catalogue of the types and figured specimens in the Palzontological Collection
of the Geological Department, American Museum of Natural History ”’; Bulletin
of the American Museum of Natural History, vol. xi, 1900, pp. 189-357.
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Occurrence.—RoMNEY ForatatioN, Hamirron MeMBER. East bank
Evitts Creek below Wolfe Mill.
Collection.—Maryland Geological Survey.

Family CYATHOPHYLLIDAE
Genus HELIOPHYLLUM Halt

Hrriopiryrum sp.
Plate VII, Fig. 3

This is a small, broken specimen, the apex of whieh is wanting; the
corallum is simple and ﬁpparently rather turbinate in form; thin and
wrinkled epitheca; conspicuous septa which apparently do not reach the
center ; and the center of about the npper half of the individual is appar-
ently an open cup which forms the calyx.

Occurrence—RoMNEY Formarron, HaMminton MeMBER. Ernstville.

Collection.—Maryland Geologieal Survey.

Family CYSTIPHYLLIDAE
Genus CYSTIPHYLLUM Lonsdaie

CysTIPIIYLLUM AMERICANUM Milne-Edwards and Haime (?)
Plate VII, Figs. 4, 5

Cystiphyllum cylindricum Hall, 1843, Geol. N. Y., pt. iv, p. 209, figs. 1, 2. (Not
Lonsdale.)

Cystiphyllum americanum Milne-Edwards and Haime, 1851, Mon. Pol. Foss.
d. Terr. Pal,, p. 464, pl. xiii, figs. 4, 4a.

Cystiphyllum americanum Rominger, 1876, Geol. Surv. Mich., vol. iii, pt. ii,
p. 138, pl. 1, figs. upper tier of piate and right hand one of lower tier.

Cystiphyllum americanum Grabau, 1899, Bull. Buffalo Soc. Nat. Sciences, vol.
vi, pp. 126, 127, fig. 10 on p. 127.

Cystiphyllum vesiculosum Grabau and Shimer, 1906, N. Am. Index Fossils,
vol. i, p. 63, fig. 93.

Description.—Corallum simple, clongated, eylindrieal to turbinate,
straight or slightly curved form; epitheea thin, but strongly wrinkled
eoneentrieally ; ealyx moderately deep with faint indieations of septal
ridges on its sides; irregular vesieular tissue, dense near the wall, eoarser
near the center.
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In general this specics shows great variations in mode of growth and in
the relative size of the vesicles. Some of the cylindrical specimens are
more than a foot in length while the turbinate ones are much shorter.

The few Maryland specimens are turbinate in form, tapering rapidly
toward the base; the largest one with a length of over 40 mm. (the base
is wanting) and a diameter of about 37 mm.; the exterior is strongly
wrinkled concentrically. A horizontal section shows a thick mass of ves-
icular tissue whieh is denser near the wall, faint septa on its 1nner surface
and a calyx of considerable diameter, which on the scetion plane has a
diameter of 16 mm. wherc the entire diameter of the coral is 35 mm.

Occurrence.—RoMNEY Foramarion, Hamirron MeMBER. East bank
BEvitts Creck below Wolfe Mill.

Collection.—Maryland Geological Survey.

VERMES
CLass ANNELIDA

ordere CHAETOPODA
Suborder ERRANTIA

Genus POLYGNATHUS Hinde
PoLYGNATHUS sp.
Plate VII, Fig. 6

Polygnathus sp. undet., Kindle, 1912, Bull. U. S. Geol. Surv., No. 508, p. 67,
pl. ii, fig. 5.

Description.—Base slightly arched; teeth nearly uniform in size, ten
or more in number, conical and acutely pointed. The base has a length of
about 3 mm. and the tecth a height of 15 mm.

The only specimen which has been observed is incomplete, a portion
of the base and the basal portion of some of the teeth having been broken
away.

Occurrence—~RoMNEY FORMATION, ONONDAGA MEMBER. Tonoloway,
in black blocky shale.

Collection.—U. S. National Museum.

[E. M. Kindle.]
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MOLLUSCOIDEA

CLass BRYOZOA

order CTENOSTOMATA
Family RHOPALONARIIDAE
Genus RHOPALONARIA Ulrich

RuoPALONARIA TENUIS Ulrich and Bassler
Plate VII, Figs. 7-9
Rhopalonaria tenuis Ulrich and Bassler, 1904, Smith. Misc. Collections, vol.
xlv, No. 1452, p. 270, pl. Ixvi, figs. 7-9.

Description.—Zoarium adnate, excavating the surface of the host so as
to become usually about half imbedded in it and consisting of attenuate
fusiform cells averaging about 3 in 2.0 mm.

The geographical,range of this species which has hitherto been recorded
from the Hamilton of Michigan, Ontario and New York is now extended
to Maryland by the discovery of a specimen in the Romney shales at Wolfe
Mill. This specimen consists of rather poorly preserved excavated molds
in the surface of a shcll but the excavations are distinet enough for the
recognition of the species.

Occurrence—RoMNEY FormatioN, Hamirron MemBER. Bast bank
Evitts Creek below Wolfe Mill.

Collection—DMaryland Geological Survey; U. S. National Museum.

Order TREPOSTOMATA

Family MONTICULIPORIDAE
Genus MONTICULIPORA d’Orbigny
MoONTICULIPORA (?) MARYLANDENSIS N. &p.
Plate VII, Figs. 10-12
Description.—Zoarium a lamcilate expansion varying from 2 to 6 or

more millimeters in thickness and made up of a number of superimposed
layers. Zooecia angular, polygonal, thin-walled, about 5 in 2 mm. Acan-
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thopores although small and rather few, quite a feature of tangential sec-
tions. Mesopores wanting, the small angular cells secn in tangential
sections being young zooecia. The principal feature of vertical sections
1s the presence of more or less curved diaphragms, threc or four occurring
in the distance of a tube diameter in the peripheral region of the zooecia
while in the axial region these structures are much less frequent.

This species agrees in mcthod of growth and tabulation with Monti-
culipora (?) winchelli Ulrich, another Hamilton form, but the two may
readily be distinguished by the different sizc of their respective zooecia,
M. (?) marylandensis having about 5 in 2 mm., while 7 to 8 zooecia
may be counted in the same space in M. (?) winchellt.

Occurrence.—RoMNEY ForiraTrox, Hanmivron MeamBrr. East bank
Evitts Creek below Wolfe Mill.

Colicction.—Maryland Geological Survey.

Crass BRAC H lOPODAI
order ATREMATA

Superfamily LINGULACEA
Family LINGULELLIDAE
Genus LINGULELLA Salter
LiveuLeLLa (?) paLirorMis Hall

Plate VIII, Figs. 1-4

Lingula paliformis Hall, 1860, Thirteenth Rep. N. Y. State Cab. Nat. Hist.,
p. 76, fig. 1.

Lingula palaeformis Hall, 1867, Pal. N. Y., vol. iv, p. 8, pl. i, fig. 7.

Lingulella (?) palaeformis Hall and Clarke, 1892, Pal. N. Y., vol. viii, pt. i,
pp. 59, 64, pl. ii, figs. 6-S.

Lingulella (?) paliformis Schuchert, 1897, Bull. U. S. Geol. Survey, No. 87,
p. 258.

Lingulella (?) paliformis Clarke, 1903, N. Y. State Mus. Bull. 5, p. 250.

Desc1'iption.;“ Shell broadly subovate; sides sloping in a nearly
straight line from the beak to half the length of the shell, convex at the

* Contributed by Charles S. Prosser with additions of Onondaga species by
E. M. Kindle as indicated.
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umbo and depressed below, the length a little greater than the greatest
width, rapidly cxpanding for about two-thirds the length of the shell,
below which it is abruptly rounded ; chell thick ; surface marked by strong
concentric lamellose striae, and, in the exfoliated surface, by fine radiating
striae.” Hall, 1867.

Several specimens were found in the bluish shales of Evitts Creck
below Wolfe Mill which agree fairly well with the description of the
above species. Their ountline is similar, except that the anterior part of
the shell is not as broad ; but the concentric lamellose striae and fine radiat-
ing ones are well shown. They were compared with the specimen figured
as L. (?) paliformis Hall (Pal. N. Y, vol. viii, pt. i, pl. ii, fig. 7) with
which they closely agree in form, and the strong concentric lamecllose
striac conspicuous on the type specimens are well shown on the Maryland
ones.

Length, 73-12 mm. ; width, 4}-11 mm.

Occurrence—RoMNEY ForMATION, HamirroNn MeMBER. Williams
Road 3% miles southeast of Cumberland; east bank Evitts Creek below
Wolfe Mill.

Collections.—Maryland Geological Survey; New York State Muscum ;

American Muscum of Natural History.

Family L]NGUL]DAE
Genus LINGULA Bruguiére

LiNgura pELIA Hall (7)
Plate VIII, Fig. 5

Lingula delia Hall, 1863, Sixteenth Rep. N. Y. State Cab. Nat. Hist., p. 22.

Lingula delia Hall, 1867, Pal. N. Y., vol. iv, p. 12, pl. 1i, fig. 9.

Lingula delia Hall and Clarke, 1892, Pal. N. Y., vol. viii, pt. i, p. 15, pl. i,
fig. 29.

Lingula delia Clarke, 1903, N. Y, State Mus. Bull. 65, p. 247.

Description.—* Shell elliptical, twice as long as wide; sides gently

curving ; front very regularly rounded; cardinal slopes abrupt, ncarly
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straight; substance of shell very thin. In the ventral valve® a strongly
impressed linear indentation marks the center of the shell from the
vicinity of the beak more than half way to the front. Surface marked
by extrecmely fine concentric striae, and, below the center of the shell,
by numerous undulations, which are stronger on the middle and become
obsolete on the sides.” Hall, 1867.

Two specimens apparently of this species were found in the bluish
somewhat arenaceous shales on the bank of Evitts Creek below Wolfe Mill.
Onc epecimen has the characteristic elliptical shape of this species, the
fine concentric striae and the rather strong undulations on the middle
portion of the anterior half of the valve. The other specimen is broken,
but is apparently of elliptical shape and the central part of the valve for
half its length is marked by a conspicuous linear indentation.

Length, 17 mm. ; width, 9 mm.

Occurrence—RoMNEY ForMaTioN, HaMmirTroN MeMBER. East bank
Evitts Creek below Wolfe Mill.

Collection.—Maryland Geological Survey.

Lixneura vicea Hall (?)

Plate VIII, Fig. 6

Lingula ligea Hall, 1860, Thirteenth Rep. N. Y. State Cab. Nat, Hist., p. 76.
Lingula ligea Hall, 1867, Pal. N. Y., vol. iv, p. 7, pl. i, fig. 2.
Lingula ligea Schuchert, 1897, Bull. U. S. Geol. Surv., No. 87, p. 249.

Lingula ligea Grabau and Shimer, 1907, N. Am. Index Fossils, vol. ii, p. 197,
fig. 229d.

Description.—* Shell narrow elliptical; length equal to twice the
width; sides regularly curving; extremities subequal; margins of the
valves thickened. Surface marked by fine concentric striae, and by a few
obscure or obsolete radiating striae. The typical forms arc about half
an inch in length and one-quarter of an inch in width.” Hall, 1867.

*In this work the well known terms ventral valve and dorsal valve are used.
Dr. J. M. Clarke and some other paleontologists in their later publications call
the ventral the pedicle valve and the dorsal the brachial valve.
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Onc specimen from the shales on the bank of Evitts Creek below Wolfe
Mill agrees fairly well with the figures and description of this species,
except that the beak is not so pointed; another one showing the interior
of a valve from the B. & O. R. R. cut at 21st Bridge agrees fairly well
with this species.

Length, 12 mm. ; width, 7 mm.

Occurrence.—RoMNEY FormarioN, HarirroNn MEMBER. East bank
Evitts Creek below Wolfe Mill; B. & O. R. R. cut at 21st Bridge.

Collection.—Maryland Geological Survey.

Lingura cf. Nupa Hall

Plate VIII, Figs. 7, 8

Lingula nuda Hall, 1863, Sixteenth Rep. N. Y. State Cab. Nat. Hist., p. 22.
Lingule nude Hall, 1867, Pal. N. Y., vol. iv, p. 10, pl. ii, figs. 4-6.

Lingula nuda Schuchert, 1897, Bull. U. S. Geol. Surv., No. 87, p. 251.

Lingula nuda Clarke, 1903, N. Y. State Mus. Bull. 65, p. 247.

Description.— Shell subelliptical ; length nearly twice as great as the
width ; sides subparallel, very slightly curving, the greatest width near the
center; front truncated. Cardinal slopes rounded, the ventral valve a little
more pointed and more convex than the dorsal valve. Dorsal valve ncarly
flat. Ventral valve, in exfoliated specimens, marked by a depressed line
down the center. Surface marked by fine concentric striae, which, on the
margins, are crowded and wrinkled.” Hall, 1867,

There is apparently a slightly raised median line, while the concentric
striae are faintly shown near the margins of the shell. The specimen from
Williams Road 3% miles southeast of Cumberland was sent to Dr. J. M.
Clarke who wrote as follows regarding it: “The Lingula seems to me,
notwithstanding its distortion by shearing, a specimen of L. nuda or
L. densa. It agrees well with either in outline; better with the former
in size.” Prof. Schuchert made the following note regarding the same
specimen: “Tt looks to me more like a young compressed L. punctata;
but I would not be sure of this.” In the writer’s opinion the specimens
approach L. nuda more nearly than any other species.!

! The latter is shown on pl. viii, figs. 9, 10.
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Length, 7, 11 mm.; width, 5%, 7 mm.

Occurrence.—RoMNEY FormaTioN, OxoxNpica MemBer. Willians
Road 31 miles southeast of Cumberland. Hamirrox MempBer. Oldtown
Road near Cumberland; B. & O. R. R. cut at 21st Bridge; Williams Road
1 mile east of Queen City Hotel, Cumberland ; Williams Road, 3} miles
southeast of Cumberland; on Oldtown Road east of Maryland Ave.,
Cumberland.

Collection—Maryland Geological Survey.

Lincura ef. compra Hall and Clarke

Plate VIII, Fig. 11

Lingula compta Hall and Clarke, 1892, Pal. N. Y., vol. viii, pt. i, p. 171, pl. i,
fig. 16.

Lingula compta Schuchert, 1897, Bull. U. 8. Geol. Surv., No. 87, p. 246.

Lingula compta Clarke, 1903, N. Y. State Mus., Bull. 65, p. 246.

Description.—* Shell very narrow, with lateral margins nearly parallel
for most of their length, the anterior margin transverse and the posterior
less abruptly rounded. Shell-substanee thin. Surface marked by fine
concentrie striae. A narrow median furrow extends from just behind the
eenter of the braehial (?) valve nearly to the anterior margin. Length
of this valve, 9 mm., greatest width, 4.5 mm.” Hall and Clarke, 1892.

This speeimen is larger than the one figured by Hall and Clarke and its
width in proportion to the length is somewhat greater.

Length, 16 mm. ; width, 9 mm.

Occurrence—RoMNEY FoRMATION, HamMIirnToN MEMBER. East bank
of Evitts Creek below Wolfe Mill.

Collection.—Maryland Geologieal Survey.

LINGULA CLARKI . SP.
Plate VIII, Figs. 12, 13
Description.—Shell narrow, width about one-half the length, eentral

portion of lateral margins parallel but tapering at each end toward the

apex. Shell strongly eonvex along the median line from the beak well
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toward the front and sloping rather abruptly toward the lateral margins.
Surface marked by fine concentric striae and some coarser lines of growth.

This species somewhat resembles Lingula compta Hall and Clarke, but
that species is larger, neither so convex along the median line nor so
pointed at the extremities; also L. ligea Hall, but that specics is larger,
wider in proportion to the length and not strongly convex along the
median line. This specics apparently is readily distinguished from others
by its narrowness and strong median convexity.

Length, 53-8 mm. ; width, 23-4 mm.

Named in honor of Dr. William B. Clark, State Geologist of Maryland.

Occurrence—RoMNEY FormarioN, Hamrrton MemBErR. B. & O.
R. R. cut at 21st Bridge.

Collection.—Maryland Geological Survey.

Superfamily DISCINACEA
Family DISCINIDAE
Genus ORBICULOIDEA d’Orbigny

ORBICULOIDEA LODIENSIS VAR. MEDIA (Hall)

Plate VIII, Figs. 14-17

Orbicula lodensis Vanuxem, 1842, Geol. N. Y., pt. iii, p. 168, fig. 1.

Orbicula lodensis Hall, 1843, Geol. N. Y., pt. iv, p. 223, fig. 1.

Discina media Hall, 1863, Sixteenth Rep. N. Y. State Cab. Nat. Hist., p. 27.
Discina lodensis Hall, 1867, Pal. N. Y., vol. iv, p. 22, pl. i, fig. 14; pl. ii, fig. 35.
Discina media Hall, 1867, Pal. N. Y., vol. iv, p. 20, pl. ii, figs. 25-29.

Discina media Walcott, 1884, Mon. U. S. Geol. Surv., vol. viii, p. 113.
Orbiculoidea lodensis Hall and Clarke, 1892, Pal. N. Y., vol. viii, pt. i, pl. iv F,

fig. 21.

Orbiculoidea media Hall and Clarke, 1892, Pal. N. Y., vol. viii, pt. i, pl. iv E,
figs. 15-17.

Orbiculoidea lodiensis media Schuchert, 1897, Bull. U. S. Geol. Surv., No. 87,
p. 279.

Orbiculoidea media Clarke, 1903, N. Y. State Mus., Bull. 65, p. 268.

Description.— Shell broadly elliptical or subcircular, variable in form.
Dorsal valve very depressed-convex; apex excentric, pointed, and inclined
towards the posterior border. Ventral valve flat, or a little convex just

9
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anterior to the foramen; foramen narrow, directly in the longitudinal
axis of the shell, or often a little oblique. Surface finely and evenly
striated by fine regular [eoncentrie] clevated striae, distant from each
other more than twiee their width. The apex of the dorsal valve is about
one-third, and sometimes less than one-third the length of the shell from
the posterior margin. Perforation of the ventral valve narrowly oval or
sublinear, about one-third the length of the shell from the posterior
margin, and extending towards the edge of the shell.” Hall, 1867.

Hall noted the elose relationship of Discina media H. to D. lodiensis
(Van.) suggesting that perhaps it was “only a well-marked variety of
that species ” (Pal. N. Y., vol. iv, p. 21) in whiech Walecott coneurred
(Mon. U. S. Geol. Surv., vol. viii, p. 113) and it is now given by
Schuchert as Orbiculoidea lodiensis media (Hall) (Bull. U. S. Geol.
Surv., No. 87, p. 279). Dr. J. M. Clarke eonsiders Orbiculoidea media
and O. lodicnsis as probably the same species, the differenee being due to
different conditions of preservation. Some of the Maryland speeimens
were compared with the types in the New York State Muscum and it was
found that the concentric striae were very similar to those on the specimen
represented by fig. 25, pl. 2, vol. iv, Pal. N. Y.; but the Maryland
speeimens are of eonsiderably smaller size. They may also be compared
with speeimens of Orbiculoidea lodiensis (Van.) from the Genesce shale.
The variety media is apparently distinguished from the species 0. lodiensis
mainly by its generally larger size, coarser eoncentric striae which are
also farther apart, and absenee of the faint radiating folds.

Kindle states that this is an abundant fossil of the Onondaga fauna at
most localities from northeastern Pennsylvania to northern Virginia.

Length, 63-7 mm. ; width, 53-6 mm.

Occurrence.—RoMNEY FORMATION, ONONDAGA MEMBER. Twenty-first
Bridge; Williams Road, three and one half miles east of Cumberland.
HaumivtoNn MemBer. East bank Evitts Creck below Wolfe Mill; Ernst-
ville.

Collections.~—Maryland Geological Survey; American Museum of Nat-
ural History; New York State Museum.
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Superfamily CRANIACEA

Family CRANIIDAE .
Genus CRANIELLA Oehlert

CRANIELLA HAMILTONIAE Hall
Plate IX, Figs. 1-7

Crania hamiltoniae Hall, 1860, Thirteenth Rep. N. Y, State Cab. Nat. Hist.,
p. 77, figs. 4, 5 on p. 76.

Crania hamiltoniae Hall, 1867, Pal. N. Y., vol. iv, p. 27, pl. iii, figs. 17-23.

Craniella hamiltoniae Hall and Clarke, 1892, Pal. N. Y., vol. viii, pt. i, pp. 148,
153, pl. iv I, figs. 3-16.

Oraniella hamiltoniae Schuchert, 1897, Bull. U. S. Geol. Surv., No. 87, p. 193.

Crantella hamiltoniae Clarke, 1903, N. Y. State Mus., Bull. 65, p. 219.

Craniella hamiltoniae Grabau and Shimer, 1907, N. Am. Index Fossils, vol.
ii, p. 208, fig. 244.

Description.—Shell broadly oval or subcircular. Dorsal valve sub-
conieal ; apex subcentral or eccentrie, pointed in well preserved specimens,
often worn or decorticated ; exterior surface marked by concentric lamel-
lose strige. Ventral or lower valve marked by four strong impressions
of the adduetor museles, which are variable in form ; vascular impressions
strongly digitate.

Three imperfectly preserved specimens of the dorsal or upper valve were
found in the bluish shales on the hank of Evitts Creek below Wolfe Mill H
which locality, of those yet studied in Maryland, has furnished the
largest number of specimens of the Inarticulate Brachiopoda. The shell
is partly preserved in these specimens and it is shown to be highly pune-
tate. The other characters are imperfectly shown ; but the usual muscular
scars and apparently the peculiar sigmoid vascular sinus of the upper or
dorsal valve are present. It is to he remembered that Hall identified
this species from “ the Hamilton group in Maryland and Virginia ” (Pal.
N. Y., vol. iv, p. 28). The specimens were submitted to Prof. Charles
Schuchert who agreed in this identification and ealled attention to the
“sigmoid vaseular sinus, the generie character of Craniella.”

Tength, about 18 mm.; width, 19 mm.
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Occurrence.—RoMNEY ForMATION, ONoNDAGA MEMBER. 1% niles
south of Berkeley Springs, West Virginia. HaMirtoN MEeMBER. Fast
bank of Evitts Creck below Wolfe Mill.

Collections.—Maryland Geological Survey; New York State Muscum;
American Museum of Natural History.

Genus PHOLIDOPS Hall
PuoLipoPS HAMILTONIAE Hall
Plate IX, Fig. 8

Pholidops hamiltoniae Hall, 1860, Thirteenth Rep. N. Y. State Cab. Nat. Hist.,
p. 92.

Pholidops hamiltoniae Hall, 1867, Pal. N. Y., vol. iv, p. 32, pl. iii, figs. 6-9.

Pholidops hamiltoniae Hall and Clarke, 1892, Pal. N. Y., vol. viii, pt. i, p. 157,
pl. iv I, figs. 31-34.

Pholidops hamiltoniae Schuchert, 1897, Bull. U. 8. Geol. Surv., No. 87, p. 306.

Pholidops hamiltoniae Clarke, 1903, N. Y. State Mus., Bull. 65, p. 283.

Pholidops hamiltoniae Grabau and Shimer, 1907, N. Am. Index Fossils, vol.
ii, p. 209, fig. 245.

Description.—Shell regularlv and uniforinly ovate, broader near the
posterior end ; apex eeeentrie, little elevated, and slightly inelining to the
posterior side. Substanee of the shell thin, and flattened toward the
margins. Surface marked by fine elosely arranged lamellose striae and
when magnified, shows indications of minute interrupted radiating striae.
Interior smooth, except an ovate, somewhat auriculate, and sometimes
slightly bilobed prominence beneath the apex, whieh marks the muscular
impression. The casts of the interior show a comparatively large muscular
impression, which is shicld-shaped or subovate and somewhat auriculate,
or with a deeper impression on each side above the middle.

The Maryland speeimens are imperfectly preserved, and but few char-
acters are shown. 'They are minute, and one valve is somewhat eonvex
with a rather deep muscular impression at the apex with the surface of
the shell marked by lamellose coneentrie striae. Onc specimen apparently
shows fine radiating striae; the outline of the shell, however, does not
appear so ovate as that of P. hamtltonine. The specimen with strong
concentrie lines is apparently nearly circular in outline and suggested a
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comparison with Orbiculoidea minula (Hall) and this opinion was com-
municated to Prof. Schuchert. e wrote, however, after examining
the specimen that it is a Pholidops and that the shell of “ Orbiculoidea
minuta is morc phosphatic and does not show the strong coneentric
growth lines as in this specimen.”” The other specimens he said “are
hardly good enough to make out and yet what one can see agrees with
Pholidops hamiltoniae. The Pholidops have great distribution and it is
safe to say that you have the P. hamiltoniae.”

Length, 1 mm. + ; width, about 1 mm.

Occurrence.—ROMNEY ForMATION, ONoNpAGA MEeMBER. Williams
Road 3} miles southeast of Cumberland and 25 yards west of Oriskany
contact.

Collection.—Maryland Geological Survey.

Provipops or. aArEoLATA (Hall)
Plate IX, Figs. 9, 10

cf. Pholidops areolata Hall, 1863, 16th Rept. N. Y. State Cab. Nat. Hist., p. 31.

cf. Pholidops areolate Hall, 1867, Nat. Hist. N. Y., Pal., vol. iv, p. 31, pl. iii,
figs. 4, 5.

Pholidops cf. areolata Kindle, 1912, Bull. U. S. Geol. Survey, No. 508, p. 70,
pl. ii, figs. 7, 8.

Description.— Shell broadly subovate or scarcely eireular, wider on
the posterior third, broadly rounded behind and more narrowly rounded in
front. The cast of one valve (the dorsal valve?) shows a deep ovate or
subeordiform musecular scar, which is nearly surrounded by an elevated
areola, and partially divided by a median ridge from above. The opposite
(ventral?) valve has a larger muscular scar, which is auriculated above,
with the surrounding areola divided at the lower or anterior margin.
Surfaec somewhat abruptly flattened on the posterior side, and more gently
sloping on the front of the valve.” Hall, 1867.

“The shell is subovate, the width of the posterior portion being slightly
greater than that of the anterior. Surface marked by strongly lamellose
concentrie striae. The mold of the interior of the ventral valve shows a




134 SysTEMATIC PALEONTOLOGY—MIDDLE DEVONIAN

strongly impressed museular sear, deepest anteriorly, somewhat resenib-
ling the impression of a bovine hoof.” Kindle, 1912.
Occurrence—RoMNEY TormarioN, Ovoxpiacs MemBer. Williams
Road, 3} miles east of Cumberland.
Collection.—U. S. National Museum.
[E. M. Kindle.]

Order PROT REMATA

Superfamily STROPHOMENACEA
Family STROPHOMENIDAE
Genus STROPHEODONTA Hall
STROPHEODONTA (LEPTOSTROPHIA) PERPLANA (Conrad)
Plate IX, Figs. 11-17

Strophomena perplana Conrad, 1842, Jour. Acad. Nat. Sci. Phila., vol. viii,
p. 257, pl. xiv, fig. 11.

Strophomena (Strophodonta) fragilis Hall, 1857, Tenth Rep. N. Y. State Cab.
Nat. Hist., p. 111.

Strophomend perplana Rogers, 1858, Geol. Penna., vol. ii, pt. ii, p. 827, fig. 665.

Strophodonta fragilis Hall, 1858, Geol. Iowa, vol. i, pt. ii, p. 496, pl. iii, fig. 6.

Strophodonta perplana Hall, 1867, Pal. N. Y., vol. iv, pp. 92, 98, pl. xi, fig. 22;
pl. xii, figs. 13-15; pl. xvii, figs. 1a-lo.

Strophodonta perplane Keyes, 1891, Johns Hopkins Univ. Cire., vol. xi, p. 29.

Stropheodonta (Leptostrophia) perplana Hall and Clarke, 1892, Pal. N. Y.,
vol. viii, pt. i, p. 288, pl. xv, figs. 2-13.

Stropheodonta perplanag Schuchert, 1897, Bull. U. S. Geol. Surv., No. 87, p.
425,

Leptostrophia perplana Clarke, 1903, N. Y. State Mus., Bull. 65, p. 243.

Stropheodonta (Leptostrophia) perplana Grabau and Shimer, 1907, N. Am.
Index Fossils, vol. ii, p. 217, fig. 264.

Description—Shell small to medium size, very thin, semielliptical;

slightly eoneavo-eonvex, and frequently nearly flat ; hinge-line equaling or
often a little greater than the width of the shell below, eardinal extremi-
ties usually somewhat salient; margins of the shell often a little eontracted
just below the eardinal extremities, making the width less than below;
but the sides are frequently nearly straight for half their length, with
the front broadly rounded. Ventral valve slightly eonvex, the greatest
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convexity above the middle of its length; eardinal area narrow, vertieally
striated and erenulated on the inner margin ; apex seareely higher than the
hinge-line. Dorsal valve slightly concave and frequently nearly flat.
Surface marked by fine subequal striae, those of the ventral valve the
finer, sharp and sometimes gently undulating,'inereasing both by bifur-
eation and interealation, and erossed by fine, close, even coneentrie striae;
near the apex are frequently a few obscure concentrie wrinkles which
oceur oceasionally upon the body of the shell. The interior of the ventral
valve marked by large flabelliform diduetor muscular impressions, extend-
ing more than half the length of the shell, with small adductors between
and near the beak; the museular impressions of the dorsal valve are not
strongly marked and are separated above by a median ridge which divides
in the bifurcating cardinal process and from each side a rounded ridge
curves forward and outward ; the interior strongly pustulose.

Some of the Maryland specimens are quite well preserved and clearly
show the fine several times bifureating striae, as well as the flat form
of the shell, concentric wrinkles and slightly mucronate cardinal extremi-
ties. Internal impressions of the ventral valve are not uncommon which
show well the flabelliform diductor museular impressions. A few speci-
mens have a median ridge or cieatrix extending from the vicinfty of the
beak or central part of the valve to its front. On the median part of the
shell the radiating striae converge toward this ridge and the concentrie
striae in crossing it curve toward the umbo. The ridge was probably pro-
dueed by an injury to the shell and the type specimen represented by fig.
1c on pl. 17, vol. iv, Pal. N. Y., bas a similar ridge along the middle
part of the opposite valve. The speeies is readily distinguished by its
outline, nearly flat form, fine, distinct, and nearly equal bifureating striae,
while the museular markings and pustulose surface of the interior are
eharacteristic.

Length, 25-33 mm.; with, 30-50 mm.

Occurrence—RoMNEY FormarioN, JamirtoN MeamBer. Williams
Road, 3} miles southeast of Cumberland; cast bank Evitts Creek below
Wolfe Mill; Williams Road 4 mile east of Queen City Hotel, Cumberland ;
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Williams Road, } mile east of Queen City Hotel, Cumberland ; in Jen-
nings Run, } mile west of Corriganville; Town Creek Road at George
Diefenbaugh’s; B. & O. R. R. cut at 21st Bridge; on Hanecoek-
Harrisonville Road about 2 miles north of Haneock ; McCoys Ferry ; along
Flintstone Creck in Gilpin; on National Road in Gilpin; west of iron
bridge over Town Creek northeast of Oldtown; on road east of Pine
Hill about 4 miles north of Oldtown ; B. & O. R. R. cut at Hancock Sta-
tion, W. Va.; on road about half way between Romney and Hanging
Rock, W. Va.

Collections.—Maryland Geological Survey; American Museum of Nat-
ural History.

STROPHEODONTA DEMISSA (Conrad)

Plate X, Fig. 1

Strophoména demissa Conrad, 1842, Jour. Acad. Nat. Sci., Phila., vol. viii,
p. 258, pl. xiv, fig, 14.

Strophomena (Strophodonta) demissa Hall, 1857, Tenth Rep. N. Y. State
Cab. Nat. Hist., p. 137, fig. 1.

Strophomena demissa Rogers, 1858, Geol. Penna., vol. ii, p. 827, fig. 666.

Strophodonta demissa Hall, 1858, Geol. Surv. Iowa, vol. i, pt. ii, p. 495, pl. iii,
fig. 5.

Strophodonta demissa Hall, 1867, Pal. N. Y., vol. iv, p. 81, pl. xi, figs. 14-17;
pl. xii, figs. 1-5; pl. xvii, figs. 2a-2s.

Strophodonte demissa Keyes, 1891, Johns Hopkins Univ. Cire., vol. xi, p. 29.

Stropheodonta demissa Hall and Clarke, 1892, Pal. N. Y., vol. viii, pt. i, pl. xiv,
figs. 7-12.

Stropheodonta demissa Schuchert, 1897, Bull. U. S. Geol. Surv., No. 87, p. 421.

Stropheodonta demissa Clarke, 1903, N. Y. State Mus., Bull. 65, p. 333.

Stropheodonta demissa Grabau and Shimer, 1907, N. Am. Index Fossils, vol.
ii, p. 217, fig. 263.

Description.—Shell medium size ; semi-elliptieal, generally wider than
long although the proportions are often nearly equal; hinge-line variable
in length in proportion to the width of the shell below; lateral margins
abruptly contracted beneath the cardinal extremities, which are often

auriculate. Ventral valve regularly convex, greatest elevation nearly

central. Umbo small and prominent with the apex slightly incurved
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surface slightly eoneave toward the cardinal angles and sometimes a
slightly raised median ridge crosses the valve. Dorsal valve moderately
eoncave, rarely following the convexity of the opposite valve; sometimes
an undefined median depression extends from beneath the beak to the
front of the shell. Surface marked by numecrous striae, about nine
or ten of whieh are mueh stronger and more elevated on the umbo of the
ventral valve, with finer striae appearing in the middle of the inter-
vening space and on either side of the eoarser ones; the striae frequently
Inereasing by intercalation and bifurcation, until they beeome very num-
erous and mueh finer at the margin; the striae of the dorsal valve similar
to those of the ventral; in well preserved speeimens fine concentric striae
cover the surface, and there are frequently heavy concentric lines of

growth. The interior of the ventral valve, and impressions of the same,
show a large flabelliform diductor muscular impression, separated towards

the front and distinctly lobed, with small adductors between them, sepa-
rated from each other by a depression; in the dorsal valve the adduector
Impressions are conspicuous, divided longitudinally by a narrow ridge,
and often limited in front by elevated ridges; beyond the museular im-
pressions the interior surface of both valves is minutely pustulose.

Speeimens from Maryland are almost identical in form and markings
with some of those figured by Hall from the Hamilton formation of New
York, in particular see figs. 24 and 2¢, pl. 17, vol. iv, Palzontology New
York, which are stated to be ventral and dorsal valves of the ordinary form.
This species is readily distinguished from 8. perplana (Con.) by its
thicker shells, greater convexity and much coarser striae which are
slightly undulating and variable in strength so that the external appear-
ance of the two species is quite different.

Length, 23 mm.; width, 33 mm.

Occurrence.—RoMNEY ForMaTION, HamMirron MemBER. East bank
Evitts Creek below Wolfe Mill; in Jennings Run, § mile west of Corrigan-
ville; on Hancoek-Harrisonville Road about 2 miles north of Hancock.

Collections.—Maryland Geological Survey; New York State Muscum
Ameriean Museum of Natural History.
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STROPHEODONTA (DOUVILLINA) INAEQUISTRIATA (Conrad)
Plate X, Figs. 2-5

Strophomena inaequistriata Conrad, 1842, Jour. Acad. Nat. Sci., Phila., vol.
viii, p. 254, pl. xiv, fig. 2.

Strophomena inaequistriata Hall, 1843, Geol. N. Y., pt. iv, p. 201, fig. 4 on
p. 200.

Strophomena (Strophodonta) inaequistriata Hall, 1857, Tenth Rep. N. Y.
State Cab. Nat. Hist., p. 142,

Strophodonta inaequistriata Hall, 1867, Pal. N. Y., vol. iv, p. 93, pl. xii, figs.
6-8; p. 106, pl. xviii, figs. 2a-2k.

Stropheodonta (Douvillina) inaequistriata Hall and Clarke, 1892, Pal. N. Y.,
vol. viii, pt. i, p. 289, pl. xiv, figs. 1-6; pl. xv B, fig. 9.

Stropheodonta inaequistriata Schuchert, 1897, Bull. U. S. Geol. Surv., No. 87.
p. 422,

Dowvillina inaequistriata Clarke, 1903, N. Y. State Mus., p. 231.

Stropheodonta inaequistriata Grabau and Shimer, 1907, N. Am. Index
Fossils, vol. ii, p. 217, fig. 262.

Description.—Shell generally less than medium size and somewhat
semioval in outline; hinge-line longer than the width of the shell below :
extremities acute, sometimes auriculate. Rarely, the sides are nearly
straight below the auriculate extremities, the basal curve rather straight-

ened on each side and produced in a subnasute extension in the middle.

Ventral valve usually regularly convex, often more gibbous in the middle

and abruptly arched toward the hinge-line, depressed-convex on the disc,
with the margin towards the front more abruptly curving; the beak is
small, scarcely prominent on the hinge-line. Cardinal area is narrow-
linear, extending to the extremities of the hinge-line, striated vertically,
with the inner margins crenulate from one-half to two-thirds the length
from the beak to the extremities; no foramen. Dorsal valve moderately
to decply concave; cardinal arca scarcely more than one-half as wide as
on the ventral valve. Surface of the entire shell marked by slender dis-
tant elevated striac, which are increased by interstitial additions, the
interspaces occupicd by much finer closely arranged striae, which are
scarcely visible to the naked eye, and crossed by fine concentric striae.
The muscular markings arc well shown on both valves although subject
to considerable variation; while just without the muscular areas the
interior surface is rather strongly pustulose, and beyond this it is finely
pustulose in lines corresponding to the external striae.
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The single specimen from Maryland shows mainly an internal impres-
sion of the ventral valve; but on one side there is some of the shell clearly
showing the stronger striae with three or four mueh finer ones occupying
the interspaces. The specimen is eonsiderably larger than the usual oncs
of this specics ; but it was shown to Dr. J. M. Clarke, who eonsidered it a
large specimen of the above species. The muscular area is high and
sharply marked, a character which Dr. Clarke states is found in this
species as well as a romewhat similar one in the Maryland specimens of
Stropheodonta (Dourillina) cayuia Hall from the Jennings formation.

This species is eharacterized by its small to medium size; quite eonvex
ventral valve; long hinge-line with acute to auriculate extremities and
the surface marked by distinct distant striae between which are scveral
much finer ones, scarcely visible to the naked eye.

Length of Maryland specimen, 30 mm. ; width, 35 mm.

Length of average New York specimens, 15-21 mm. ; width, 25-28 mm.

Occurrence.—RoMNEY ForMATION, HaMILToN MEMBER. East bank
Evitts Creek below Wolfe Mill; B. & O. R. R. cut at 21st Bridge (?).!

Collection.—Maryland Geologieal Survey.

STROPHEODONTA coNCAVA Hall
Plate X, Figs. 6, 7

Strophomena (Strophodonta) concavae Hall, 1857, Tenth Rep. N. Y. State Cab.
Nat. Hist., pp. 115, 140, fig. 1.

Strophodonta concava Hall, 1867, Pal. N. Y., vol. iv, p. 96, pl. xiv, figs. 2a-2d;
pl. xv, figs. 1-5; pl. xvi, figs. 1a-1h.

Stropheodonta concava Hall and Clarke, 1892, Pal. N. Y., vol. viii, pt. i, pl.
xiv, figs. 16-23.

Stropheodonta concave Schuchert, 1897, Bull. U. S. Geol. Surv., No. 87, p. 420.

Stropheodonta concuva Clarke, 1903, N. Y. State Mus., Bull. 65, p. 331.

Stropheodonta concava Grabau and Shimer, 1907, N. Am. Index Fossils, vol.
ii, p. 216, fig. 261.

Description.—Shell large, eoneavo-convex or subhemispherie, broadly
semielliptieal or subcircular in outline; the hinge extremitics are some-

1In general a (?) mark following a locality indicates that the specimen from
that place is identified with a query.
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times salient but often rounded. Ventral valve varying from moderately
to extremely convex, gibbous in the middle, rounded upon the umbo and
little elevated above the hinge-line, with beak small and scarcely in-

curved, while in some specimens a median ridge crosses the center of

the valve; cardinal area about a linc in width, gently narrowing towards
the extremities, vertically striated, with the margin crenulated for more
than half the distance from the center to the extremities. Dorsal valve
usually almost flat or slightly concave in the upper and central portions,
suddenly deflected towards the margin, in some specimens regularly
concave; cardinal area very narrow and nearly linear throughout, striate
and crenulate as in the ventral valve. Surface of the ventral valve is
marked by sharply elevated, strongly crenulated striae, between which are
sometimes one or two less elevated striae similarly crenulated, and still
finer striae between the latter; in some specimens there are wider spaccs
of finer equal striae between the stronger ones; and in other specimens
the striae arc ncarly all strong and sharply clevated, with few finer onecs,
which soon rise to the strength of the others; close undulating concentric
striae cover the whole surface ; the dorsal valve is marked by distant sharp
elevated striae, between which there are from three to six and rarely ten
finer striae, which are very finely crenulated by concentric striae; the
interior of the valves is finely pustulose.

The Maryland collection contains a single imperfect specimen of the
interior of a dorsal valve. A part of the strongly crenulated cardinal
area is shown, a portion of the muscular impression outside of which it
is strongly pustulose, and the pustules are larger in the central portion
of the shell before reaching the deflected part toward the margin. The
specimen appears somewhat like a large form of S. demissa (Conrad).

Length, 37 mm.; width, 43 mm.

Occurrence—RoMNEY ForMatioN, HamirroN MemBrr. East bank
Evitts Creek below Wolfe Mill (?); on the Hancock-Harrisonville Road
about 2 miles north of Hancock.

Collections—Maryland Grological Survey; New York Statc Museum;
American Museum of Natural History.
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Genus PHOLIDOSTROPHIA Hall and Clarke

PHOLIDOSTROPHIA PENNSYLVANICA Kindle
Plate X, Figs. 8, 9

Pholidostrophia pennsylvanicus Kindle, 1912, Bull, U. S. Geol. Surv., No. 508,
p. 74, pl. v, figs. 1, 2.

Description.—Shell small, concavo-convex or plano-convex. Ventral
valve depressed convex, greatest width at hinge-line and salient cardinal
angles. Surface without radiating striac but with some indications of
lamellose lines of growth. The impression of a single dorsal valve sup-
posed to belong to this species is slightly concave and shows a very short
slender septum extending 1 mm. from the hinge-line. The collection
contains six or seven specimens. An average specimen has a width of
8 mm. at the hinge-line and a length of 6 mm.

This shell resembles both . dowensis (Hall) and Stropheodonta punti
Clarke in its smooth exterior. It is smaller than either of these however,
and does not possess the crescent-shaped ridges which characterize the
dorsal valve of I. jowensis. The absence of thesc may lecave some doubt
as to the propriety of referring this shell to Pholidostrophia but the
smooth surface and the general features of the shell strongly indicate its
relationship to this group of the Strophcodontas.

Occurrence.—ROMNEY ForMmATION, ONONDAGA MEMBER. Williams
Road, 314 miles southeast of Cumberland.

Collection.—U. S. National Muscum.

[E. M. Kindle.]

Genus LEPTAENA Dalman

LrpTAENA RHOMBOIDALIS (Wilckens)

Plate X, Figs. 10, 11

Conchites rhomboidalis Wilckens, 1769, Nachricht von seltenen. Versteiner-
ungen, p. 77, pl. viii, figs. 43, 44.

Strophomena undulosa Conrad, 1841, Fifth An. Rep. Geol. Surv. N. Y., p. 54.

Strophonmena depressa Vanuxem, 1842, Geol. N. Y., pt. iii, p. 79, fig. 5.

Strophomena undulatus Vanuxem, 1842, Geol. N. Y., pt. iii, p. 139, fig. 3.

Leptaena tenuistriata Hall, 1847, Pal. N. Y., vol. i, p. 108, pl. xxxi A, fig. 4.
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Leptaena depressa Hall, 1852, Pal. N. Y., vol. ii, p. 62, pl. xxi, fig. 8; p. 257,
pl. liil, fig. 6.

Leptaena depressa Rogers, 1858, Geol. Penna., vol. ii, pt. ii, p. 823, fig. 630.

Strophomena rugosa Hall, 1859, Pal. N. Y., p. 195, pl. xix, fig. 1.

Strophomena rhomboidalis Blllings, 1861, Canadian Jour., vol. vi, p. 336,
figs. 111, 112.

Strophomena rhomboidalis Hall, 1867, Pal. N. Y., vol. iv, p. 76, pl. xii, figs.
16-18; p. 414, pl. xv, figs. 15, 16.

Leptaena rhomboidalis Hall and Clarke, 1892, Pal. N. Y., vol. viii, pt. 1, p.
279, pl. viii, figs. 17-31; pl. xv A, figs. 40-42; pl. xx, figs. 21-24.

Leptaena rhomboidalis Schuchert, 1897, Bull. U. S. Geol. Surv., No. 87, p. 240.

Leptaena rhomboidalis Clarke, 1903, N. Y. State Mus., Bull. 65, p. 239.

Leptaena rhomboidalis Grabau and Shimer, 1907, N. Am. Index Fossils, vol.
ii, p. 226, figs. 273a, b.

Description.—Shell of more than medium size, semielliptical or sub-
quadrate varying in its proportions of length and breadth; hinge-line -
straight and equal to greatest width of shell; eardinal extremities mostly
rectangular, sometimes rounded and sometimes salient; the valves are
geniculated and the proportions of the flattened part or dise and the
recurved portion are very variable. The surface of the flattened part is
marked by strong concentrie, undulating elevations, which are parallel
with the curve of geniculation and are bent outwards and often become
obsolete on the cardinal angles; these elevations are most prominent on
the part parallel to the front margin; they are very variable in number,
ranging from six to sixteen. The entire surface is covered by radiating,
fairly coarse, uniform striac. The ventral valve is slightly convex near
the umbo, but flat or even somewhat depressed between the umbo and
geniculation ; dorsal valve generally corresponding in its concavity with
the convexity of the ventral, but differing in its depth.

The Maryland specimen consists of a single fragment of a ventral
valve; but the strong eoncentric wrinkles and even striae leave no doubt
as to the correctness of this identification. The species may be readily
determined by its shape, the deep concentrie wrinkling of the dise, the
abrupt geniculation of both valves toward the dorsal side, and the uni-
form, sharply marked striae,

Length of average speeimen from the Columbus limestone at Colum-
bus, Ohio, 22 mm. ; width, 32 mm.
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Occurrence—RoMNEY Foramariox, Hamirroy MeMBER. Ernstville.
Collections.—Maryland Geological Survey; American Museum of Nat-
ural History.

Genus LEPTAENISCA Beecher

LEPTAENISCA AUSTRALIS Kindle

Plate X1, Figs. 1-5

Leptaenisca australis Kindle, 1912, Bull. U. 8. Geol. Survey, No. 508, p. 78,
pl iv, figs. 8-12.

Description—Outlinc variable, as shown in figure; length gencrally
less than width ; hinge linc somewhat shorter than greatest width of shell.
Shell concavo-convex. Ventral valve moderately convex. Surface marked
by fine radiating striae, which are clearly defined only in the anterior part
of the shell, and which are crossed by very fine concentric striae and
stronger lines of growth. The muscular pit of the ventral valve is bord-
ered laterally by the dental lamellae which curve toward each other slightly
ncar the anterior margin of the pit. Thesc lamellae, as they extend into
the shell and away from the surfacc of the valve, are inclined laterally or
away from cach other. A short, low, median septum extends across the
muscular pit from the posterior nearly or quite to the anterior margin of
the pit. Molds of the interior of the ventral valve indicate a strongly
postulose surface, increasing regularly in coarseness fromn the margin of
the shell to the margin of the muscular impression. The collection con-
tains a single, somewhat imperfect, mold of the interior of a dorsal valve
believed to belong to this species. The distinetly bipartite character of
the posterior portion of the cardinal process is shown and, somewhat
indistinctly, the quadripartite appearance of the anterior portion of the
process is seen. A low thick median ridge is present in the anterior part
of the mold.

All of the spccies of this genus previously described from America are
Helderberg shells. In surface characters they are quite unlike the present
species. Two of them appear from the figures to be nonstriated species,
but the third, L. concava, has radiating striae of unequal strength, each
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fifth or sixth being stronger than the intermediate ones. In this species
the striae are all of about equal strength.
Occurrence.—RoMNEY ForyaTioN, ONoNDAGA MEMBER. Tonoloway ;
134 miles south of Berkeley Springs.
Collection—U. S. National Muscum.
[E. M. Kindle.]

Genus SCHUCHERTELLA Girty?
SCHUCHERTELLA VARIABILIS 1. SP.

Plate X1, Figs. 6-10

Schuchertella cf. perversa Kindle, 1912, Bull. U. S. Geol. Surv., No. 508, p. 76.

Description.—Shell semielliptical and symmetrical or with slight um-
bonal distortion ; hinge-line straight and somewhat less than the greatest
width of the shell; lateral margins curving toward the hinge-line and
the front of the shell. Ventral (?) valve slightly convex from the umbo
toward the center and flattened towards the front and sides of the valve.
Surface marked by 50 rather sharp and close radiating striae on the
smaller specimens and in the middle of many of the interspaces is a
short and much smaller intercalated one; while the larger specimen has
about 60 of the strongest striae which extend quite or nearly to the umbo
and most of the interspaces show an intercalcated one in the center,
sccond in strength to the primary, with a still fainter one on each side,
making three grades of striae; a few of the interspaces show only one.
The surface also crosscd by very fine, thread-like and closely arranged
concentric striae which are the most conspicuous on the interspaces.

*Dr. Girty, in 1904, proposed the generic name Schuchertella “ for shells hav-
ing the type of structure for which the name Orthothetes is at present in general
use,” for which he stated “there is no authority for spelling otherwise than
Orthotetes.” Dr. Girty shows that Fischer de Waldheim applied the name
Orthotetes to a different type of structure than that for which it has been used
in recent years and therefore he has transferred it to the group of shells for
which it was originally used, which later had been named Derbya by Waagen,
and proposed the new name for the group left without a generic name (Proc.
U. 8. Nat. Mus., vol. xxvii, 1904, p. 734).
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These specimens are mainly small and the best ones were obtained in the
argillaceous shales on the Williams Road about one-fourth mile east of the
Qucen City Hotel, while others came from a calearcous stratum at the iron
bridge over Town Creek about 314 iniles northeast of Oldtown.

Part of the specimens of this specics considerably resemble Schucher-
tella chemungensis (Conrad) var. perversa Hall, to which they werc at
first doubtfully referred. Further study led to greater uncertainty, and
finally the specimens were sent to Dr. J. M. Clarke for his opinion re-
garding their specific relationship. After an cxamination Dr. Clarke
wrote as follows: “I have studied the specimens of Orthothetes you
have sent and compared them with the types of O. perversus. With re-
gard to these fossils, so far as they oceur in the Devonie, it is easy to see
that they are in a certain sense ontogenetic expressions of a broad specific
type, and it is often very difficult to draw lines among the specimens as
they have been drawn by their deseribers, These specimens show both
an extremely simple form of plication and a more complicated expression,
such as would naturally result from later growth. O. perversus is such
a speeies in external character as this larger specimen with intercalated
plications, and yet the other specimens with simple plications seem only
to express the more infantile condition longer continued. T hardly know
what we shall do with facts of this kind. Doubtless the specimens are
all of the same species and I should be disposed, personally, to cut the
Gordian knot by deseribing it as a distinet specics, and if yon call it O.
variabilis you would doubtless tell the truth in its name. My species O.
bellulus from the Marcellus shales is very close to the larger of these
forms and occasionally shows a simple equal plication of the smaller
shells, 4. e., the shells pass through the same variations as do the Mary-
land, and yet I should hesitate to inelude them under that term, as the
Marcellus species is much more sparsely plicate.”

Occurrence.—RoMNEY ForMaTION, OXNoxDAGA MErMmBER. W. Va.
Central R. R. cut at 21st Bridge. Williams Road, 314 miles southeast of
Cumberland. Hamirrox Mrmper. Williams Road, 14 mile cast of
Queen City Hotel, Cumberland; Town Creck, 314 miles northeast of

10
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Oldtown ; Williams Road, 314 miles southeast of Cumberland; B. & O.
R. R. cut at 21st Bridge.

Collection.—Maryland Geological Survey.

Family PRODUCTIDAE
Genus CHONETES Fischer de Waldheim

CHONETES MUCRONATUS Hall

Plate XI, Figs. 11-17

Strophomena mucronata Hall, 1843, Geol. N. Y., pt. iv, p. 180, fig. 3.

Chonetes laticosta Hall, 1857, Tenth Rep. N. Y. State Cab. Nat. Hist., p. 119.

Chonetes mucronate Hall, 1867, Pal. N. Y., vol. iv, p. 124, pl. xx, figs. 1e-1d;
pl. 21, figs. 1a-1g.

Chonetes mucronate Hall and Clarke, 1892, Pal. N. Y., vol. viii, pt. i, pl. xvi,
figs. 6, 7.

Ohonctes mucronatus Schuchert, 1897, Bull. U, S. Geol. Surv., No. 87, p. 176.

Chonetes mucronatus Clarke, 1903, N. Y. State Mus., Bull. 65, p. 211.

Chonetes mucronatus Grabau and Shimer, 1907, N. Am. Index Fossils, vol. ii,
p. 235, fig. 286.

Description.—Shell small, semioval to semielliptical; moderately con-
vex (often flattened in shale and gibbous in limestone and arenaceous
deposits) ; hinge-line equalling or a little greater than the width of the
shell below, the extremities sometimes salient. The ventral valve is
often quite gibbous, regularly rounded in the middle, suddenly depressed
towards the cardinal angles which are flattened, and the area narrow and
linear. The dorsal valve is moderately concave to nearly flat, and the
area is scarcely more than the thickness of the shell. Surface marked
by from twelve to twenty usually coarse, rather distant, simple rounded
or subangular striae, a few of which on some specimens bifurcate to-
wards the margin. The cardinal margin marked by two or threc spines
on each side of the apex, which are bent abruptly downwards and di-
rected outwards almost parallel to the hinge-line, so that the outer one
frequently appears to be a continuation of the cardinal extremity. In
the interior of the ventral valve is a strong median septum reaching
more than half the length of the valve, while the interiors of the valves
are strongly pustulose.
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The Maryland specimens agree closely with those from the Hamilton
formation of New York which Professor Hall first described under the
name of Chonetes laticosta and later referred to C. mucronatus, the origi-
nal description of which referred to specimens from the Marcellus shale.
It would be very difficult to find any difference between these specimens
and many of those from similar deposits of the Hamilton formation in
New York. On some of the specimens the comparatively long spines
nearly parallel to the hinge-line arc nicely shown, which give the cardinal
angles a mucronate appearance. This species is readily distinguished by
its size, outline, moderate convexity, strong rounded or subangular striae,
and the two or three cardinal spines which curve abruptly outward par-
allel to the hinge-line,

Kindle states that this is one of the most abundant speeies of the
Onondaga fauna being found nearly everywhere in it from New York to
southwest Virginia.

Length, 6 or 7 mm.; width, 8 to 10 mm.

Occurrence—ROMNEY ForRMATION, OxoxDAGA Memser. Williams
Road, 314 miles southeast of Cumberland. Hamivron MemBER. Wil-
liams Road, 3% miles southeast of Cumberland ; east bank Evitts Creck
below Wolfe Mill ( ?) ; Williams Road 1/ mile east of Queen City Hotel,
Cumberland ; in Jennings Run, 15 mile west of Corriganville ; Town Creck
Road at George Diefenbaugh’s; B. & O. R. R. cut at 21st Bridge ; on Old-
town Road, east of Maryland Ave., Cumberland ; on the Hancock-Harrison-
ville Road about 2 miles north of Hancock ; McCoys Terry; on National
Road northeast of Cumberland; along Flintstone Creek in Gilpin; on
National Road in Gilpin west of Lock No. 56 at Great Cacapon; 14 mile
north of Green Spring Furnace; west of iron bridge over Town Creek
northeast of Oldtown; on National Road 14 mile west of Licking Creck;
on road east of Pine Hill about 4 miles north of Oldtown ; east side Warrior
Mt. east of Rush; B. & O. R. R. cut at Hancock Station, W. Va.; on road
about half way between Romncy and Hanging Rock, W. Va.; cn the
Romney-Hanging Rock Road about 14 mile north of Romney, W. Va.; 1
mile north of Romney, W. Va.
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Collections.—Maryland Geological Survey; New York State Muscum;
Ameriean Musenm of Natural History.

CHONETES CorRONATUS (Conrad)
Plate XTI, Figs. 18-21

Strophomena carinata Conrad, 1842, Jour. Aead. Nat. Sci., Phila., vol. viii,
p. 257, pl. xiv, fig. 13.

Strophomene syrtalis Conrad, 1842, Jour. Acad. Nat. Sci., Phila., vol. viii,
p. 253, pl. xiv, fig. 1.

Chonetes coronata Hall, 1857, Tenth Rep. N. Y. State Cab. Nat. Hist., p. 146,
figs. 1, 2.

Chonetes coronaia Hall, 1867, Pal. N. Y., vol. iv, p. 133, pl. xxi, figs. 9-12.

Chonetes coronata Keyes, 1891, Johns Hopkins Univ. Circ., vol. xi, p. 29.

Chonetes coronata Hall and Clarke, 1892, Pal. N. Y., vol. viii, pt. i, pl. xvi,
figs. 10, 11, 24, 26, 33, 39, 41, 43.

Chonetes coronatus Schuehert, 1897, Bull. U. S. Geol. Surv., No. 87, p. 173.

Chonetes carinatus Clarke, 1903, N, Y. State Mus., Bull. 65, p. 209.

Chonetes coronatus Grabau and Shimer, 1907, N. Am. Index Fossils, vol. ii, p.
236, fig. 288.

Description.—Shell large, broadly elliptieal, some of the single valves
approaching a reetangular form; the hinge-line is sometimes shorter
than the width of the shell and the cardinal angles rounded, but gener-
ally it is neﬁrly or quite equal to the greatest width of the shell with the
lateral margins nearly rectangular to the hinge-line; the cardinal angles
are sometimes produeed in short aeute aurieulate extensions. Ventral
valve varying from moderately convex in the younger shells, to very
gibbous in the older ones; sometimes a little flattened below the umbo
and this spaee gradually widens toward the front, more frequently there
is a shallow undefined sinus along the middle of the valve; the outline
of the valve is regularly eonvex, but abruptly depressed towards the cardi-
nal extremities, whieh are flattened and a little deflected toward the ven-
tral side; the eardinal margin has from five to seven oblique spines on
each side of the apex, although they are nsnally not preserved on the
Maryland specimens, and the cardinal area is narrow. Dorsal valve is
variably eoneave, sometimes following nearly the eontour of the ventral
valve, but often moderately coneave or nearly flat in the middle and
upper part, and more suddenly defleeted towards the front and lateral
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margins, while the cardinal extremities are flattened; the cardinal area
is lincar. Surface is marked by numerous closely arranged slender sub-
cqual striae, which are bifurcated or increased by intercalation, and are
continued on the cardinal extremities to within a short distance of the
hinge-line; on an average specimen there are 12 striae in the space of
5 mm. The interior of the ventral valve shows diverging dental lamellac
and a narrow median ridge, while beyond the muscular and vascular
areas the surfaee is strongly pustulose in both valves. In some of the
Maryland specimens from the somewhat arcnaceous shales, particularly
from McCoys Ferry, the internal impressions show the reverse of the above
characters in a median depression, diverging dental impressions, deeply
pitted surface outside of the vascular markings, and strongly striate
margin.

This spceies occurs in abundance at McCoys Ferry largely in the form
of internal impressions which differ in no respect from New York speci-
mens found in similar deposits; the R. R. cut at 21st Bridge and Evitts
Creek below Wolfe Mill furnished speeimens in which the shell is pre-
served ; while about 2 miles north of Haneock on the road from Hancock
to Harrisonville, Pa., specimens are common some of which arc smaller
than the majority, show four or five cardinal spines and resemble figs.
10a and 100 on pl. xxi, vol. iv, Paleontology of New York. There is
apparently no difference in characters between the Maryland speeimens
and the several forms of the species found in New York. It is readily
distinguished by its large size, convex ventral valve with the frequent
shallow sinus, numerous elosely arranged surface striae, while the pus-
tules and striae are characteristic of the outer portion of the inside of
the valves or internal impressions.

Length, 10-20 mm. ; width, 13-28 mm.

Occurrence—RoMNEY Yonraarion, Hamrrnron Memser.  Williams
RRoad, 3} miles southeast of Cumberland; east bank Evitts Creck below
Wolfe Mill; Williams Road, } mile east of Queen City Hotel, Cumber-
land ; in Jennings Run, § mile west of Corriganville; B. & O. R. R. cut
at R1st Bridge; on National Road, } mile west of Tonoloway Ridge; on
the Hancock-Harrisonville Road about 2 miles north of Hancock;
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McCoys Ferry; Ernstville; in run at Hancock east of Catholic church;
along Flintstone Creek in Gilpin; west of Lock No. 56 at Great Caca-
pon; 4 mile north of Green Spring Furnace; B. &. O. R. R. cut at Han-
cock Station, W. Va.

Collections.—Maryland Geological Survey; New York State Museum;
American Museum of Natural History.

CHoNETES scitruLus Hall
Plate XII, Figs. 1-8

Chonetes scitula Hall, 1857, Tenth Rep. N. Y. State Cab. Nat. Hist., p. 147.

Chonetes scitula Hall, 1867, Pal. N. Y., vol. iv, pp. 130, 141, pl. xxi, fig. 4;
pl. xxii, figs. 6-11.

Chonctes scitula Hall and Clarke, 1892, Pal. N. Y., vol. viii, pt. i, pl. xvi,
figs. 3, 4, 27, 32, 40, 44.

Chonetes scitulus Schuchert, 1897, Bull. U. 8. Geol. Surv., No. 87, p. 178.

Chonetes scituius Clarke, 1903, N. Y. State Mus., Bull. 65, p. 212.

Chonetes scitulus Grabau and Shimer, 1907, N. Am. Index Fossils, vol. ii, p.

2317, figs. 289a, b.

Description.—Shell semioval; hinge-line often not quite equaling the
greatest width of the shell. Ventral valve moderately gibbous in the
middle and regularly curving to the front and latcral margins; the gib-
bous portions narrowing towards the hinge-line, and the umbo little
elevated; abruptly depresscd towards the cardinal angles, which are
ncarly flat; cardinal area narrow and wider in the middle; delthyrium
partially closed by a convex deltidium and the aperture filled by the
cardinal process of the opposite valve; margin provided with from 12 to
14 spines; the interior shows a slender median ridge and two strong
dental lamecllae. Dorsal valve with a concavity less than the convexity
of the opposite valve; cardinal angles flat; cardinal area linear, half as
wide as that of the opposite valve; the interior is strongly pustulose, with

a somewhat broad depression along the center, in the middle of which

there is a slender mesial ridge. Surface marked by fine subequal striae

which are sometimes sharp and angular, sometimes rounded and often
alternate in size toward the margin; of these 15 to 20 may be counted
near the beak, while from bifurcation and intercalation there are from
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50 to 60 on the margin; fine concentric striae are visible on well-pre-
served specimens.

There are specimens in Maryland which in size, outline and other
characters agree closely with the specimens figured by Hall from the
New York Hamilton and stated to represent specimens of the ordinary
proportions (see figs. 4a and 4b, pl. xxi, vol. iv, Pal. N. Y.). Other
specimens are perhaps twice the size of the former, but with the same
general characters, which are also referred to this species. Numerous
specimens of this size and genera] appearance have been collected by the
writer in the Hamilton and Ithaca formations of New York which he
has considercd as belonging to this species. In the office of the New
York State Paleontologist are specimens from the Hamilton shales of
that statc labelled Chonetes scitulus which are fully as large as any of
the Maryland specimens and marked by from 50 to 60 striae. The re-
sult of this comparison apparently shows that the larger as well as the
smaller Maryland specimens belong to this species. Some of the best
specimens of this larger form were found in a bluish argillaceous shale
on the West Virginia side of the Potomac between 3 and 4 miles south
of Cumberland ; other good specimens were found at Ernstville in Wash-
ington County. This species is distinguished by its outline, consider-
ably greater width than length, the large number of striae (from 50 to
more than 60) at the margin and the obliquely directed cardinal spines.

Length, 6-8 mm.; width, 9-11 mm.

Length large specimen, 9-10 mm. ; width, 15-16 mm.

Occurrence—RoMNEY FormaTION, HAMILTON MEMBER. B. & 0. R. R.
cut at 21st Bridge (?). Williams Road, 314 miles southeast of Cumber-
land (?) ; on National Road, 1% mile west of Tonoloway Ridge; B. & O.
R. R. cut at 21st Bridge; on Oldtown Road, east of Maryland Ave., Cum-
berland ; McCoys Ferry; southwest of McCoys Ferry; on the Hancock-
HMarrisonville Road about 2 miles north of Hancock; Ernstville; on
National Road northecast of Cumberland; in run at Hancock, east of
(Catholic church; along Flintstone Creek in Gilpin; west of iron bridge
over Town Creck northeast of Oldtown; B. & O. R. R. cut opposite Han-
cock, W. Va.; on road about half way between Romney and Hanging
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Rock, W. Va. (?); 1 mile north of Romney, W. Va.; on the Romney-
Hanging Rock Road about 4 mile north of Romney, W, Va.; W. Va. side
Potomac River 3 and 4 miles south of Cumberland.

Collections—Maryland Geological Survey; New York State Museum ;
American Museum of Natural History.

Cuoxeres seTiGer (Hall)
Plate XT, Tigs. 22-25

Strophomena setigera Hall, 1843, Geol. N. Y., pt.' iv, p. 180, fig. 2, p. 222, fig. 3.

Chonetes setigera de Koninck, 1847, Recher. Animaux Foss., vol. i, p. 215,
pl. xx, fig. 7.

Chonetes setigera Hall, 1867, Pal. N. Y., vol. iv, p. 129, pl. xxi, fig. 2; p. 142,
pl. xxii, figs. 1-5.

Chonetes setigera Hall and Clarke, 1892, Pal. N. Y., vol. viii, pt. i, pl. xvi,
figs. 2, 5, 19.

Chonetes setigerus Schuchert, 1897, Bull. U. S. Geol. Surv. No. 87, p. 178.

Chonetes setiger Clarke, 1904, N. Y. State Mus., Mem. 6, p. 376.

Chonetes setigerus Grabau and Shimer, 1907, N. Am. Index Fossils, vol. ii, p.
237, fig. 289a.

Description.—Shell semielliptical ; the hinge-line equaling the greatest
width of the shell, and rarely extending beyond. Ventral valve moder-
ately convex, rarcly a little gibbous in the middle; umbo scarcely rising
above the hinge-line; the greatest elevation is above the middle of the
shell and it gradually slopes toward the front and lateral margins be-
coming flattened on the cardinal angles; the cardinal margin generally
has three slender tubular spines on each side of the apex, which are bent
a little outward as they leave the shell, and then rise almost vertically,
or with a slight curve from the direction of the hinge-line. The striae
are slender rounded or subangular, increasing by bifurcation and inter-
calation so that there are from 36 to 50 on the margin. On well pre-

served specimens the radial striae are crossed by fine concentric ones.

Among the Maryland specimens there are forms similar to those
figured by Hall on plates 21 and 22, vol. iv, Paleontology of New York;
and other specimens somewhat larger which agree with similar forms
from the Hamilton and Ithaca formations of New York which have
been referred by H. S. Williams and other paleontologists to this
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species. The speeies is characterized by its form, moderate eonvexity,
nearly vertical cardinal spines and medium number of rounded or sub-
angular striae. Tt is readily distinguished from C. mucronatus by the
more numerous striae, which are also more angular and bifureate more
frequently, as well as the direetion of the cardinal spines. It is more
closely related to C. scifulus, but it differs in its greater proportional
length, by the smaller number of rounded, coarser striae, the usually
greater convexity of the ventral valve towards the apex and the smaller
number and vertieal direction of the eardinal spines.

Length, medium specimen, 7 mm.; width, 8 mm.: Large speeimen,
length, 8-11 mm. ; width, 10-12 mm.

Occurrence—RoMNEY ForamatioN, HasirroNn MemsER. B. & O. R. R.
cut at 21st Bridge. Williams Road, 314 miles southeast of Cumberland;
east bank Evitts Creek below Wolfe Mill ( ?) ; in Jennings Run, 14 mile
west of Corriganville; on National Road, 14 mile west of Tonoloway
Ridge; B. & O. R. R. eut at 21st Bridge; on Oldtown Road, east of Mary-
land Ave., Cumberland ; MeCoys Ferry; southwest of MeCoys Ferry ; on
the Hanecock-Harrisonville Road about 2 miles north of Haneock ; Tirnst-
ville ; on National Road northeast of Cumberland ; in run at Haneock east
of Catholic ehureh ; along Flintstone Creek in Gilpin ; west of Lock No. 56
at Great Cacapon; west of iron bridge over Town Creek northeast of
Oldtown ; on National Road, } mile west of Licking Creek; W. Va. side
Potomae River about 3 miles south of Cumberland (?); B. & O. R. R.
cut at Haneock Station, W. Va.; on road about half way between Rom-
ney and Hanging Roek, W. Va.

Collections.—Maryland Geological Survey; American Museum of
Natural History.

CioxETES LEPIDUS Hall
Plate XTT, TFigs. 9-13

Chonetes lepida Hall, 1857, Tenth Rep. N. Y. State Cab. Nat. Hist., p. 14%.

Chonetes lepida Hall, 1867, Pal. N. Y., vol. iv, pp. 132, 142, pl. xxi, figs. 5a-5¢;
pl. xxii, figs. 12, 13.

Chonetes lepidus Schuchert, 1897, Bull. U. S. Geol. Surv., No. 87, p. 175.

Chonetes lepidus Clarke, 1903, N. Y. State Mus., Bull. 65, p. 211.

Chonetes lepidus Grabau and Shimer, 1907, N. Am. Index Fossils, vol. ii, p.
237, figs. 2894, e.
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Description.—Shell small; semielliptical to subhemispherical; hinge-
line about equaling the width of the shell below. Ventral valve more or
less gibbous, with a longitudinal depression along the center in well
marked specimens; curving abruptly to the front and sides, with car-
dinal angles scarcely flattened; cardinal area narrow and distinctly
wider in the middle; the delthyrium is small, partially closed by a
pseudo-deltidium, and filled by the cardinal process of the opposite
valve; there are generally two or three spines on each side of the center
of the cardinal line and in some specimens five are shown. Dorsal
valve follows the curvature of the ventral valve, with a lesser concavity ;
cardinal area scarcely equal to the thickness of the shell; the interior
shows a longitudinal depression, and the course of the striae is well de-
fined and strongly papillosc. Surface marked by rather strong angular
bifurcating striae, of which there are ten or twelve near the umbo and
twice as many or more on the margin; two of the striae, on each side of
the center near the beak of the ventral valve, are generally larger and
more prominent than the others, the space between them is depressed and
occupied by two or three smaller striae, which are given off from the
larger ones on each side.

Among the numerous specimens of Chonetes from the Romney rocks
of Maryland are a considerable number of a small form which agree quite
closely with the above description. The number of striae on the margin
runs up to 24 but frequently bifurcation almost at the margin consid-
erably increases the number. They arc stronger than those of C. setiger
or C. scitulus, and the impressions of some of the ventral valves appar-
ently show two stronger striae near the center with the depressed area
between them occupied by smaller striae; others, however, apparently do
not show this depression. There are also specimens which are difficult
to separate and it appears to the writer that Nicholson’s opinion * that this
species is the young of C. scitulus may be correct. An examination of the
specimen from the Marcellus shale represented by figure 12 on pl. xxii,
vol. iv, Paleontology of New York, shows that there are about 36 striae
near the margin of the shell, while the central depressed area is no more

1Rept. Palxontology Province Ontario, 1874, p. 74.
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conspicuous than on part of the Maryland specimens. Internal impres-
sions from the Hamilton shales of New York in the office of the State
Paleontologist labeled Chonetes lepidus are as large and identical in all
particulars with similar specimens from Maryland. The characteristics
of the specics are its small size, the longitudinal mesial depression of the
ventral valve, bounded on each side by larger and more prominent striae
with smaller ones between, and the rather strong bifurcating striae, of
which there are ten or twelve near the umbo and twice as many or more
on the margin.

Length, 23-6 mm. ; width, 3-7 mm.

Occurrence—RoMNEY ForMaTroN, ONonNDacA MEmBER. Hanging
Rock, W. Va. (?). Hamrtox MeuBER. B. & O. R. R. cut at 21st Bridge.
Bast bank Evitts Creek below Wolfe Mill; Town Creek Road at Geo.
Diefenbaugh’s ( ?) ; on National Road 14 mile west of Tonoloway Ridge;
B. & 0. R. R. cut at 21st Bridge; Williams Road 314 miles southeast of
Cumberland ; McCoys Ferry ; on National Road northeast of Cumberland ;
in run at Hancock east of Catholic church ; along Flintstone Creek in Gil-
pin; on National Road in Gilpin; 14 mile north of Green Spring Furnace ;
west of iron bridge over Town Creck northeast of Oldtown; on the Rom-
ney-Hanging Rock Road, about 15 mile north of Romney, W. Va.; W. Va.
side Potomac River about 3 miles south of Cumberland; B. & O. R. R.
cut at Hancock Station, W. Va.; on road about half way between Romney
and Hanging Rock, W. Va,

Collections.—Maryland Geological Survey; American Museum of Nat-
ural History.

CHONETES VICINUS (Castelnau)
Plate XII, Figs. 14-21

Leptaena vicina Castelnau, 1843, Systeme Sil. 'Amérique Septentrionale,
p. 39, pl. xiv, fig. 9.

Chonetes vicina de Koninck, 1847, Recher. Animaux Foss., pt. i, p. 203.

Chonetes dcflecta Hall, 1857, Tenth Rep. N. Y. State Cab. Nat. Hist., p. 149.

Chonetcs deflecta Hall, 1867, Pal. N. Y., vol. iv, p. 126, pl. xxi, figs. 7, 8.

Chonetes deflecta Hall and Clarke, 1892, Pal. N. Y., vol. viii, pt. i, pl. xvi,
fig. 28.

Chonetes vicinus Schuchert, 1897, Bull. U. S. Geol. Surv., No. 87, p. 180.

Chonetes vicinus Grabau and Shimer, 1907, N. Am. Index Fossils, vol. ii. p.
236, fig. 287.
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Description.—Shell semielliptical; length and width as four to five or
eight to nine, but rarcly proportionally wider. Ventral valve extremely
gibbous, regularly arched, the grcatest elevation being about the middle
of the length; abruptly depressed towards the eardinal angles, which are
flattened, with the extremitics defleeted to the ventral side; the umbo is
slightly elevated above the eardinal margin; eardinal area narrow; the
interior shows strong dental lameliae, a somewhat angular median ridge
terminates above the middle of the valve, and the surfaee is finely pustu-
lose in the middle, a little more eoarsely pustulose along the deflected line
and ncarly or quite smooth towards the margins. Dorsal valve deeply
coneave, but not equaling the convexity of the ventral valve; cardinal
area more than half as wide as that of the ventral valve; the interior sur-
face beyond the vascular impressions is covered by elongate papillae, the
marks of the striac being scarcely distinct. Surface marked by from
twenty-six to thirty-four subangular or sometimes rounded striae whieh
arc often irregularly incrcased by bifurcation or interealation towards
the margin; in those with fewer striae, they are sharper and only half
as wide as the interspaces, while in those with a larger number, the
striae and interspaces are equal; there is a considerable space at the
cardinal angles of cach valve destitute of striae. Hall stated that the
examination of large numbers of specimens showed so many extreme
varieties that it appeared diffieult to indicate reliable characters for
separating this species from C. mucronatus. The principal difference
appeared to be in the larger number of striae on the specimens referred
to C. deflecta = C. vicinus.

Among the Maryland specimens of Chonetes are rather poorly preserved
impressions whieh resemble this species more closcly than any other. The
ventral valves are gibbous, the cardinal angles flattened, the striae about
thirty-four in number, and the interior of the valves pustulose. One
rather large and gibbous ventral valve, whieh is partly exfoliated, shows
about 36 striae across the eentral part of the shell whieh are considerably

inereased in number by bifureation by the time the margin is reached.

On the well preserved portion of the shell ncar the umbo the radiating
striae are erosscd by numerous, fine, thread-like concentrie striae, which
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arc close together. On comparison it was found that the radiating striae
on the Maryland speeimens were finer than on speeimens of this species
from the Hamilton shales of New York. This species is distingnished by
its strong convexity, semielliptieal outline, deflected cardinal angles, and
finer, more numerous and more closely erowded striae than in C. mucro-
natus.

Length, 10 min. ; width, 12 mm. Another specimen has the following
proportions: Length, 10 mm. ; width, 11 inm.

Occurrence.—RoMNEY Formartion, Hamirron MrMBER. East bank
Evitts Creek below Wolfe Mill; McCoys Ferry; southwest of McCoys
Ferry; along Flintstone Creek in Gilpin; west of iron bridge over Town
Creek northeast of Oldtown ; on road about half way between Romney and
Hanging Roek, W. Va.

Collections—Maryland Geologieal Survey; American Museum of Nat-
ural Historv.

CHONETES MARYLANDICUS n. Sp.
Plate XTII, Figs. 1-6

Description.—Shell medium size, semielliptieal, hinge-line as long or
slightly shorter than the greatest width of the shell. Ventral valve
gibbous, the central part having the greatest convexity, from whieh it
deelines rapidly towards the front and is abruptly depressed towards the
lateral margins and eardinal angles, the latter being flattened. The bases
of at least three spines are shown on each side of the umbo, and the
spines are either straight or inclined laterally; cardinal area rather nar-
row, but wider than that of the opposite valve. Dorsal valve moderately
eoneave, not equaling the eonvexity of the ventral valve. Surface of dorsal
valve marked by from 34 to 60 rounded or sometimes subangular striae
which increasc by bifurcation and sometimes by interealation, so that
there may be even a larger number on the ventral margin, and the striae
and interspaces are eovered by very fine radiating, thread-like striae, while
well preserved surfaees show similar, elosely arranged, thread-like eon-
eentrie ones. Striae of ventral similar to those of dorsal valve. Interior
of ventral valve has a median ridge which extends from the beak for
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about two-thirds its length and the interiors of both valves have numerous
and closely arranged small pustules.

The most distinctive speeifie character of this species is the large
number of radiating, thread-like striae which cover both the eoarser striae
and the interspuees. It most closely resembles C. vicinus (Castelnau)
but differs from that species in the larger number of striae and especially
in the fine radiating ones.

Length, 6-9 mm.; width, 10-12 mm.

Occurrence.—RoMNEY ForMation, Hamirton MemsEr. B. & O.
R. R. cut at 21st Bridge.

Collection.—Maryland Geological Survey.

CHONETES RUGosUS Kindle

Plate XIII, Figs. 7-9
Chonetes rugosus Kindle, 1912, Bull. U. 8. Geol. Surv., No. 508, p. 72, pl. iv,
figs. 5-7.

Description.—Shell niedium size transverse in outline, slightly eonvex
on the ventral side. Surface marked by finc closely placed striae number-
ing about 100. All of the striac bifureate before reaching the margin,
some of them repeatedly. Six to ten eoneentrie undulations or eorruga-
tions eross the striae. Thesc are strongest in the median and anterior por-
tions of the shell and die out toward the anterior margin. The hinge-line
is mucronate, the cxtremities extending eonsiderably beyond the sides of
the shell. A strong rib-like proeess or pseudo hinge-line arises from the
hinge-line about midway between the beak and the extremity of the
mucronate extension of the hinge-line. This curves very gently upward
from the hinge-line and extends to or beyond its extremities. A peculiar
nonstriated, ear-like process is subtended between the hinge-line proper
and the pseudo hinge-line. This, on the inner surfaee, is marked by a
series of elosely spaced diagonal denticulations. Dorsal valve and internal
charaeters are unknown.

The peculiar denticulated ear-like expansion posterior to the hinge-
line distinguishes this from any other Chonetes. A single specimen
doubtfully referred to this species shows two short outward directed spines



MARYLAND GEOLOGICAL SURVEY 159

on each side of the beak. Ordinary spines have not been observed on any
other specimens referred to this species.
Occurrence—~-RoyMNEY ForMATION, OxoxpAGA MeMBER. Williams
Road 3% miles southeast of Cumberland.
Collection.—U. S. National Museumn.
[E. M. Kindle.]

Genus ANOPLIA Hall and Clarke

ANoPLIA NUCLEATA (Hall)

Plate XIII, Figs. 10-13

Leptaena nucleata Hall, 1857, Tenth Rep. N. Y. State Cab. Nat. Hist., p. 47.
Leptaena ! nucleata Hall, 1859, Pal. N. Y., vol. iii, p. 419, pl. 94, fig. 1.

Anoplia nucleete Kindle, 1912, Bull. U. S. Geol. Surv., No. 508, p. 73, pliv,
figs. 8-11.

Description.—Shell small, concavo-convex, and strongly arched. Sur-
face without striae or plications. Interior of both valves strongly pustu-
lose. Ventral valve very gibbous in the umbonal and median region, beak
incurved. In the interior a strong septum extends from the beak about
one-third the distance to the front of the shell. In nearly all specimens

this septum terminates abruptly. In a few individuals, however, it is
continued forward a short distance beyond its normal terminus as a pair of
rather faintly developed, divergent, y-shaped arms. Most of the specimens
from Mendota, Virginia, show moulds of the spine tube. This extremely
slender tube originates on the inner surface of the shell, midway betwcen
the beak and the cardinal angle just inside the inner margin of the area,
and crosscs diagonally the marginal portion of the valve with a slight
curve. It terminates at the side of the beak in a minute point apparently
not reaching the outer surface of the shell.

Dorsal valve moderately and regularly concave. OQuter surface marked
by a minute tripartite median process just inside the hinge-line. This
comprises two short divergent lobes and a third median lobe stronger than
the lateral onc, having a length of about 15 of a mm. The interior of this
valve is characterized by two slender sharp median ridges. These diverge
slightly as they extend forward from the base of the cardinal process and
terminate about 24 the distance from the hinge-line to the front. A
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narrow, clongate, muscular scar occupies the posterior half of the space
between these ridges. Outside this pair of median ridges is a second pair
of poorly defined and very divergent ridges which appear to mark the
outer limits of muscular arcas.

The peculiar, short, tripartite process on the exterior of the dorsal
valve of this shell was corrcetly figured by Hall and Clarke® in their
work on the Brachiopoda, but in the latest figures of this shell which have
appeared Dr. Clarke has figured as the interior of a dorsal valve* (Pl
41, Fig. 16) a specimen which evidently represents a mould of the
exterior of the valve.

This specics occurs in the Onondaga fauna throughout the middle
Allegheny region.

Occurrence.—RoMNEY ForaaTioN, OxoxNpaGa MEMBER. Tonoloway,
Maryland, 134 miles south of Berkeley Springs, West Virginia.

Oollection—TU. S. National Muscum.

[E. M. Kindle.]

Genus STROPHALOSIA King
StroPITALOSIA TRUNCATA (Tall)

Plate XI1I, Figs. 14-16

Strophomena pustulosa Hall, 1843, Geol. N. Y., pt. iv, p. 180, fig. 4. (Not
Productus pustulosus Phillips.)

Productus truncatus Hall, 1857, Tenth Rep. N. Y. State Cab. Nat. Hist., p. 171.

Productella truncata Hall, 1867, Pal. N. Y., vol. iv, p. 160, pl. xxiii, figs. 12-24.

Productella (Strophalosia (?)) truncata Whiteaves, 1889, Cont. Canadian
Pal., vol. i, p. 112, pl. xvi, figs. 1, 2.

Strophalosia truncata Beecher, 1890, Am. Jour. Sci., 3d ser., vol. xI, p. 241.

Strophalosia truncata Hall and Clarke, 1892, Pal. N. Y., vol. viii, pt. i, p. 316,
pl. xv B, figs. 24-26; pl. xvii, figs. 10-15.

Strophalosia truncatae Schuchert, 1897, Bull. U. S. Geol. Surv., No. 87, p. 419.

Strophalosia truncate Clarke, 1903, N. Y. State Mus., Bull. 65, p. 330.

Strophalosia truncata Grabau and Shimer, 1907, N. Am. Index Fossils, vol. ii,
p. 240, fig. 292.

Description.—Shell small, concavo-convex ; hinge-line equaling or less
than the greatest width of the shell. Ventral valve gibbous in the

1 Pal. New York, vol. viii, pt. i, 1892, pl. xx, fig. 16.
*Mem. New York State Mus. Nat. Hist., No. 9, 1908.
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middle, broadly truncate on the umbo, regularly curving to the front,
abruptly depressed at the sides, and forming narrow flattened ears at the
cardinal extremities. Dorsal valve moderately concave, minutely truncate
at the apex, the interior wrinkled and pustulose with a conspicuous de-
pression at the umbo, and a short bifureating ecardinal process. Surface
of the ventral valve wrinkled at the hinge-line, marked by a greater or less
number of spiniferous ridges, supporting slender spines of moderate
length; there is usually a row of two or three spines on the ears just
below the hinge-margin, and they are often closely arranged about the
limits of the truncation on the umbo, and more sparsely on the middle
and front part of the valve; the dorsal valve is wrinkled along the hinge-
line, and the surface covered by numerous elongate spiniferous pustules,
bearing, when perfect, long slender spines

This species is not common in Marvland but the argillaceous shales
of Evitts Creek below Wolfe Mill have furnished several specimens of
dorsal valves as well as the dark gray impure limestone at the iron bridge,
43 miles northeast of Oldtown. Part of the specimens are internal im-
pressions of the dorsal valve which show very well its wrinkled and pus-
tulose character. The specimens agree quite closely with some of the
type specimens from New York, especially with the one represented by
fig. 23 on pl. xxiii, vol. iv, Paleontology of New York. A gibbous ventral
valve from the Williams Road ahout { mile east of the Queen City Hotel,
Cumberland, is referred to this species althongh it is not conspicuously
truncated and there are four spines in the row just below the hinge-line,
but the surface shows a number of ridges upon which at some distance
apart are bases of spines. This species is recognized by its small size,
gibbous and truneate ventral valve, flattened cardinal extremities, slightly
concave dorsal valve whiech is wrinkled and pustulose on the interior, and
the scattered surface spines on both valves.

Kindle states that this is a very common and widely distributed species
of the Onondaga fauna, oecurring both in the soft shales and the hard

limestone beds.

Length, 3-9 mm.; width, 3-12 mnm.
11
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Occurrence.—RoMNEY ForMATION, ONONDAGA MEMBER. W. Va. Cent.
R. R. cut at 21st Bridge. MarcELLUS MEMBER., Williams Road, 33/ miles
southeast of Cumberland. Hamirron MEMBER. East bank Evitts Creek
below Wolfe Mill; Williams Road about 14 mile cast of the Queen City
Hotel.

Collections.—Maryland Geological Survey; New York State Muscum;
American Museum of Natural History; U. S. National Muscum.

Genus PRODUCTELLA Hall

PropuvorerLa cf. spiNuLicosTa Hall
Plate XIII, Fig. 17

Productus spinulicostus Hall, 1857, Tenth Rep. N. Y. State Cab. Nat. Hist.,
p. 173.

Productella spinulicoste Hall, 1867, Pal. N. Y., vol. iv, p. 160, pl. xxiii, figs.
6-8, 25-34.

Productelle spinulicosta Hall and Clarke, 1892, Pal. N. Y., vol. viii, pt. i, pl.
xvii, figs. 3-6.

Productella spinulicosta Schuclert, 1897, Bull. U. 8. Geol. Surv., No. 87, p. 318.

Productella spinulicosta Clarke, 1903, N. Y. State Mus., Bull. 65, p. 292.

Productella spinulicosta Grabau and Shimer, 1907, N. Am. Index Fossils, vol.

ii, p. 241, figs. 293¢, d.

Description.—¢ Shell broad, semielliptical or somewhat orbicular;
hinge-line generally a little less than the greatest width of the shell.
Ventral valve varying in shells of different size, from moderately to
extremely gibbous in the middle, with the beak strongly incurved. Dorsal
valve moderately concave in its upper part, and becoming more concave or
areuate towards the front. Surfaee marked by fine strong eoncentrie
striae, which are sometimes crowded and wrinkled on the body of the
shell. There are several rows of interrupted ridges or spine-bases, which
in entire specimens support slender spines. The ears are strongly
wrinkled, and support a row of four or five spines just below the hinge-
line.” Hall, 18G7.

A small and somewhat imperfect ventral valve of Productella was
found in the Maryland collection which at least may be compared with
this species and probably belongs to it. The valve is strongly gibbous in
the central part. There is no truncation of the umbo or evidence of its
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having been attached by the surfacc, which is marked by concentric lines
varying in strength from striac to wrinkles and interrupted radiating
ridges which at intervals bear spine bases. The preserved ear is strongly
wrinkled and shows a conspicuous row of four spines just below the hinge-
line. It will be scen that the characters shown by this single valve agree
very well with those enumerated by Hall in his description of the species.
The specimen was submitted to Prof. Charles Schuchert, who reported it
to be “a Productella and very probably P. spinulicosta.”

Length, 9 mm. ; width, 8 mm.

Occurrence—RoMxEY ForRmATION, HAMILTON MEMBER. Williams
Road ] mile east of Queen City Hotel, Cumberland.

Collection.—Maryland Geological Survey.

PRODUCTELLA (?) SCHIUCHERTI n. sp.
Plate XIII, Fig. 21

Description.—Shell of moderate size; hinge-line equaling the greatest
width of the shell. Ventral valve convex, the greatest convexity toward
the umbonal region; gradually sloping toward the front and lower lateral
margins, and abruptly depressed and flattened towards the cardino-lateral
margins. Surface marked by abont 100 fairly large striae extending
almost to the cardinal extremitics, which are slightly undulating and
increase by bifurcation. There are faint concentric striae and an occa-
sional wrinkle or line of growth.

The specimens of this species consist of an imperfect ventral valve and
a fragment of another valve; but as it probably carries a form related to
the group Lineati of the Carboniferous Productus, back into the Middle
Devonian, it is thought worthy of description. The specimens were sub-
mitted to Dr. J. M. Clarkec and Prof. Schuchert. Dr. Clarke said that
they suggested Productella of the Carboniferous. Prof. Schuchert wrote
as follows: “'These are not Chonetes since there are no hinge spines nor
indications of shell punctures. The general form, striae and concentric
markings indicate Productus of the type of P. cora. If this is so it is
very interesting in extending the line of this prominent group of Pro-
ductus. This type of Productus begins well devcloped in the Kinder-
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hook [Mississippian] so that ome ean look for the ancestors in the
Devonian. It is probably the most interesting Brachiopod in the Mary-
land colleetion. If yvou describe it as new, and it seems to be worthy, place
it in Productella (?).”
Length, 19 mm. ; width, 20 mm.
Named in honor of Prof. Charles Sehuchert, of Yale University.
Occurrence.—RoMNEY FormarioN, IaMiLtoN MEMBER. Ernstville.
Collection.—Maryland Geological Survey.

Family ORTHIDAE
Genus DALMANELLA Hall and Clarke

DALMANELLA LENTICULARIS {Vanuxem)
Plate XIIT, Figs. 22-25; Plate XIV, Figs. 11, 12
Orthis lenticularis Vanuxem, 1842 (non Wahlenberg), Geology New York
Survey, Third Geol. Dist., p. 139, fig. 4.
Dalmanella lenticularis Kindle, 1912, Bull. U. S. Geol. Surv., No. 508, p. 79,
pl. v, figs. 12-16.

Description.—Shell suborbicular, subplano-convex. Cardinal angles
obtuse or ronnded. Greatest width of shell about one-fourth greater than
length of hinge-line. Ventral valve with a subearinate, gently rounded,
median elevation from which the shell slopes regularly to each side. A
well developed museular impression bordered laterally by strong hinge
teeth characterizes the interior. The dorsal valve is depressed convex,
with a shallow but distinet mesial depression extending the length of the
shell. A strongly marked muscular scar extends to the middle of the
valve. A broad, low, and sometimes indistinet median ridge divides it
longitudinally. Posteriorly it terminates in a bifureated cardinal process.
The entire surface is covered by eoarse bifureating striae, somewhat ir-
regular in size, whieh are grouped in fascieles of four or five. These are
crossed by fine eoneentric striae. The speeimens in this fauna are some-
what smaller than those figured by Hall.

Occurrence—RoMxEY Foryariox, Oxoxpaca Memser.  Williams
Road 3% miles northeast of Cnmberland.

Collection.—U. S. National Musenm.

[E. M. Kindle.]



MARYLAND (GEOLOGICAL SURVEY 165

Genus RHIPIDOMELLA Oehiert
RIIpPIDOMELT.A VANUXEMI Hall

Plate XIII, Figs. 26-29

Orthis vanuxemi Hall, 1857, Tenth Rep. N. Y. State Cab. Nat. Hist., p. 135,
figs. 1-7.

Orthis vanuremid Hall, 1867, Pal. N. Y., vol. iv, pp. 40, 47, pl. v, fig. 6; pl. vi,

figs. 3a-3r.

Orthis vanuzemi Keyes, 1891, Johns Hopkins Univ. Circ., vol. xi, p. 29.

Rhipidomella vanuzemi Hall and Clarke, 1892, Pal. N. Y., vol. viii, pt. 1, p.

225, pl. vi, figs. 14, 15; pl. vi A, figs. 7, 8.
Rhipidomella vanuzemi Schuchert, 1897, Bull. U. S. Geol. Surv., No. 87,
pp. 352, 353.

Rhipidomella vanuzemi Clarke, 1903, N. Y. State Mus., Bull. 65, p. 299.

Rhipidomella vanuremi Grabau and Shimer, 1909, N. Am. Index Fossils,

vol. i, p. 265, figs. 320a-c.

Description.—Shell subcircular or transversely suboval, compressed;
hinge-line very short; margins of the valves erenulated within from the
external striae; interior minutely punctate. Ventral valve nearly flat or
a little concave towards the front, moderately convex in the umbonal re-
gion; beak small extending little beyond the opposite one; eardinal area
very small, less than half the greatest width of the shell; delthyrium
comparatively large, triangular and partly filled by ecardinal proeess of
opposite valve; the teeth are prominent and the interior of the valve is
marked by a large flabelliform diduetor impression, whieh reaches from
one-half to two-thirds the length of the shell and in the median line is the
adduetor impression. Dorsal valve convex; beak searcely distinet from
the eardinal border; eardinal proeess prominent, which is continued in a
rounded median ridge for half the length of the shell. Surface marked
by fine, closely arranged, radiating tubular striae, which are perforate at
intervals and inerease hoth by implantation and bifurcation. These are
crossed by finc concentrie striac and at greater intervals by eoncentrie,
imbricating lines of growth; entire surface when magnified granulate or
punctate.

There are specimens of this shell as well as internal impressions which
practieally agree almost preeisely with specimens from the Hamilton
shales of New York. It was also reported by Hall from Maryland and
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Virginia* and “a cast of a ventral valve supposed to be of this species,
from Cumberland, Md.,” was figured,” which was apparently repcated in
volume 8 without question regarding its specific identity.” This species
is distinguished by its subcircular or transversely suboval outline, ventral
valve ncarly flat or slightly concave becoming moderately convex ncar
the beak, with large muscular area in its interior, dorsal valve convex.

Length, 27 mm. ; width, 29 mm.

Kindle states that the specimens of the Onondaga fauna which are
referred to this species are somewhat smaller than the average size of the
species as seen in the Hamilton, seldom exceeding a length of 14 and a
width of 16 mm. In other features than size they correspond closely to the
ordinary type of this shell.

Occurrence.—RoMNEY ForamaTioN, ONoNpAGA MEMBER. Tonoloway.
HaxmirTon MemBER. East bank Bvitts Oreek below Wolfe Mill ; Williams
Road, 34 mile cast of Queen City Hotel, Cumberland ; Williams Road, 1/
mile east of Queen City Hotel, Cumberland ; Ernstville.

Collections.—Maryland Geological Survey; New York State Museum:
American Museum of Natural History.

RuIPIDOMELTA LEGCO0sTA Hall
Plate XIV, Tigs. 1-5

Orthis leucosia Hall, 1860, Thirteenth Rep. N. Y. State Cab. Nat. Hist., p. 80.

Orthis leucosia Hall, 1867, Pal. N. Y., vol. iv, pp. 48, 63, pl. vii, figs. 4a-4i; pl.
viii, figs. 9, 10.

Orthis leucosia Keyes, 1891, Johns Hopkins Univ. Cire., vol. xi, p. 29.

Rhipidomelia leucosia Hall and Clarke, 1892, Pal. N. Y., vol. vili, pt. i, p. 225,

' pl vi, fiz. 16; pl. vi A, fig. 9.

Rhipidomella leucosie Schuchert, 1897, Bull. U. 8. Geol. Surv., No. 87, p. 349.

Rhipidomella leucosia Clarke, 1903, N. Y. State Mus., Bull. 65, p. 298.

Rhipidomella leucosia Grabau and Shimer, 1909, N. Am. Index Fossils, vol. i,
p. 265, figs. 320 d, e.

Description.—Shell broadly ovate, greatest width below the middle,
somewhat obtusely pointed at the beak; cardinal area short and small,
being less than half the width of the shell; beaks approximate. Ventral

1Pal. N. Y., vol. iv, p. 48.
2 Ivid., pl. 6, fig. 37,
3 Loc. cit., pt. i, pl. vi, fig. 15.
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valve gibbous towards the umbo, depressed convex in the eenter and
flattened towards the front; the front margin straight, or without sinus;
delthyrium very broad, nearly twice as wide as high. Dorsal valve the
more gibbous, the greatest eonvexity above the middle, longitudinally
marked by a median depression which is sometimes obsolete; the interior
shows a prominent eardinal proeess, which is eontinued in a strong median
ridge for about one-half the length of the valve. Surfaece marked by fine,
radiating, bifureating striae, whieh are erossed by finer eoneentrie ones,
and by more distant subimbricating lamellose lines of growth; minute
tubular openings oeeur on the surface of the striae; the external striae
usually mark the inner margins of the valves.

Hall noted the close agreement of this species with R. vanuzems, but
stated that it differed in being more ovate in shape, the eardinal extrem-
ities are less rounded, the sides slope almost direetly nearly to the middle
of the shell and the dorsal valve is more gibbous. He referred speei-
mens from Cumberland, Md., to this speeies and figured an internal
impression of a ventral valve which was stated to be “probably of this
speeies.”*  Comparatively few specimens of this speeies were found in
Maryland ; but there are a few impressions which show at least a part of
its distinetive characters and apparently ought to be referred to this
species. As already stated the speeies closely resembles E. vanuzems but
these impressions differ from that species in their more ovate outline,
greater eonvexity of valves, and more pointed posterior end.

Length, 32 mm.; greatest width, 32 mm.; width on hinge-line, 9 mm.

Occurrence.—~RoOMNEY FoOrRMATION, HamirroN MeuMBER. Williams
Road, § mile east of Queen City Hotel, Cumberland.

Collections.—Maryland Geologieal Survey; New York State Museum;
Ameriean Museum of Natural History.

RurrmoMELLA PENELOPE Hall
Plate XTIV, Figs. 6-9

Orthis penelope Hall, 1860, Thirteenth Rep. N. Y. State Cab. Nat. Hist., p. 79,
figs. 1, 2.
Orthis penelope Hall, 1867, Pal. N. Y., vol. iv, p. 50, pl. vi, figs. 2a-2m.

1Pal. N, Y., vol. iv, pl. vii, fig. 4i.
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Rhipidomella penelope Hall and Clarke, 1892, Pal. N. Y., vol. viii, pt. i, pp.
211, 225, pl. vi, figs. 6-13; pl. vi A, figs. 10, (? 11).

Rhipidomella penelope Schuchert, 1897, Bull. U. S. Geol. Surv., No. 87, p. 351.

Rhipidomella penelope Clarke, 1903, N. Y. State Mus., Bull. No. 65, p. 298.

Rhipidomella penelope Grabau and Shimer, 1909, N. Am. Index Fossils, vol.

i, p. 265, figs. 320f, g.

Description.~~Shell large, oblate, proportions of length and breadth
about as four to five, plano-convex ; hinge-line about two-fifths the width
of the shell. Ventral valve deprested-eonvex above, sometimes a little
gibbous towards the umbo, flat or often eoneave in the middle and below,
the front without sinuosity; the interior marked by a subeireular or
broadly ovate flabellate muscular impression, which oeeupies more than
half the length and hreadth of the valve. Dorsal valve regularly eonvex,
the greatest eonvexity about the eenter, with a very slight mesial depres-
sion or flattening along the eenter ; the interior shows a prominent eard-
inal proecss, whieh is eontinued in a median ridge sometimes nearly to
the front of the shell. Surface marked by fine radiating bifurcating
striae, whieh are arehed upwards near the cardinal extremities, and
erossed by fine eoneentrie lines as well as lamellose lines of growth, the
radiating striae frequently have the appearanee of being broken or in-
terrupted, from the peeuliar manner in which the pores open upon the

surface.

This speeies is apparently rare in Maryland; but a large, although
broken, specimen from Evitts Creek below Wolfe Mill is referred to it.
The speeies was identified by Hall from Cumberland, Md., and “ a east of

the dorsal valve ” from that locality figured.® This speeies is quite similar

to R. vanuzxemt but is generally considered larger, the striae are stronger,
the tubular openings of the striae are more elongate, and the muscular
area smaller and more rounded.

Length, 33 min. ; width, 38 mm.

Occurrence.—ROMNEY ForyMariox, HaymirroNn MemBer. East bank
Evitts Creek below Wolfe Mill (7).

Collections, —Marvland Geologieal Survey; New York State Museum;

Ameriean Museum of Natural Iistory.

*Pal. N. Y, vol. iv, pl. vi, fig. 2m.
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RureinoMerLs cyoras Hall (?)

Plate XIV, Fig. 10

Orthis cyclas Hall, 1860, Thirteenth Rep. N. Y. State Cab. Nat. Hist., p. 78.

Orthis cyclas Hall, 1867, Pai. N. Y., vol. iv, p. 52, pl. vii, figs. 2, 3.

Rhipidomella cyclas Hall and Clarke, 1892, Pal. N. Y., vol. viii, pt. i, p. 225.

Rnipidomella cyclas Schuchert, 1897, Bull. U. S. Geol. Surv., No. 87, p. 348.

Description.—Shell rather small, transversely subelliptical to sub-
quadrate, the specimens from Ernstville, Md., are subelliptical while those
trom Hanging Rock, W. Va., are more quadrate in outline. Valves rather
flat with greatest gibbosity near the umbo; cardinal line about one-half
the greatest width of the shell. Surface marked by strong and prominent
striae which inerease both by bifurcation and implantation, and one speci-
men shows fine thread-like concentrie striae which are thickest toward
the front of the shell. Shell structure strongly and finely punctate.

But few spceimens of this form were found in Maryland and West
Virginia and they are doubtfully referred to this specics. On account of
the size, prominent striae and some other charaeters the specimens from
Hanging Rock, West Virginia, were at first referred to this speeies with a
query. The specimens from Ernstville, Md., are broader than Rhipi-
domella vanuxemi Hall, which they resemble somewhat, a character which
appears to be constant and not produeed by pressure. Dr. Clarke after
examining the specimens said “ they are perhaps R. vanuzemi distorted
by pressure, still the breadth appears to be constant and perhaps they are
entitled to be ealled a new species.” The Ernstville specimens were sub-
mitted to Prof. Sehuchert, who wrote me “I think they are Rhipidomella
cyclas Hall. If your other specimens have a long hinge-line, or at lcast
longer than . vanuxems, they are R. cyclas.” The specimen from Wil-
liams Road which is figured was examined by Dr. J. M. Clarke, who said
that “it is as good a Rhipidomella cyclas as any of the New York
Hamilton speeimens. Tt is not known, however, what this species is and
perhaps it 1s only the young form of R. vanuzemi.” The figured speeci-
niens from Ernstville and Williams Road, Md., and from Hanging Rock,
W. Va., were also examined by Dr. Grabau, who agreed in comparing them
with E. cyclus. As already stated the author is not eonfident of the
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speeifie identifieation of these speeimens; but on aceount of the eor-
respondenee of certain characters with those of RB. cyclas they have been
referred to that species with a query.!

Length of Ernstville speeimens, 10-14 mm.; width, 14-20 mm.

Length of Hanging Roek specimens, 7-8 mm. ; width, 9-10 mm.

Length of Williams Road specimen, about 9.3 mm. ; width about 9.8 mm.

Occurrence.—RoMNEY FormaTION, ONONDAGA MEMBER (7). Hanging
Rock, W. Va. Hamrrton MemBer. Williams Road 3% miles southeast
of Cumberland ; Ernstville; Licking Creek east of Warren Point.

Collection.—Maryland Geological Survey.

Genus SCHIZOPHORIA King
ScHIZOPHORIA STRIATULA (Schlotheim) (?)

Plate X1V, Figs. 13, 14

Anomia terebratulites striatulus Schlotheim, 1813, Min. Taschenbuch, viii,
pl i, fig. 6.

Orthis striatule Davidson, 1865, Brit. Devonian Brach., Pal. Soc., p. 87, pl.
xvii, figs. 4-7.

Orthis impressa Hall, 1843, Geol. N. Y., pt. iv, p. 267, fig. 2.

Orthis iowensis Hall, 1858, Geol. Surv. Iowa, vol. i, pt. ii, p. 488, pl. 11, fig. 4.

Orthis impressa Hall, 1867, Pal. N. Y., vol. iv, p. 60, pl. viii, figs. 11-19.

Orthis towensis White, 1880, Second Ann. Rep. Indiana Bureau Statistles and
Geol,, p. 501, pl. v, figs. 10-12.

Orthis iowensis White, 1881, Tenth Rep. State Geol. Indiana, p. 133, pl. v,
figs. 10-12.

Orthis impressa Walcott, 1884, Mon. U. S. Geol. Surv., vol. vlii, p. 115, pl.
xiii, fig. 13.

Orthis striatule Willlams, 1889, Am. Geologist, vol. 1ii, p. 232.

Schizophoria iowensis Hall and Clarke, 1892, Pal. N. Y., vol. viii, pt. i, pp.
212, 226, pl. vi A, fig. 29.

Schizophoria impressa Hall and Clarke, 1892, Pal. N. Y., vol. viii, pt. i, pp.
212, 216, pl. vi, fig. 31; pl. vi A, figs. 26, 27.

*Dr. Kindle’s Bulletin on the Onondaga Fauna of the Allegheny Region has
appeared since the following description was in type. It then appeared to the
writer that perhaps part of these speclmens might be referred to Dalmanella
lenticularis (Vanuxem) and the figured ones were sent to Dr. Kindle, who
wrote December 17, 1912, that those from Ernstville and Hanging Rock, W. Va.,
“represent D. lenticularis in my judgment and doubtless came from the beds I
have referred to the Onondaga.” On the explanation of Plate XIV the names
for the specimens from these two localities have been changed to Dalmanella
lenticularis (Vanuxem). Dr. Kindle also wrote that ‘“ The specimen numbered
4940 [from Williams Road] I would identlfy as you have indlcated as Rhipi-
domella cyclas ? Hall.”
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Schizophoria striatula Schuchert, 1897, Bull. U. S. Geol. Surv., No. 87, p. 375.
Schizophoria striatula Grabau and Shimer, 1909, N. Am. Index Fossils, vol. i,
p. 2€8, figs. 321d-f.

Description.—A single specimen of a partly exfoliated ventral valve (?)
was found, upon which the deseription is based. Shell considerably wider
than long; greatest width near the middle; moderately convex at the
sides and flattened toward the umbo ; a shallow sinus begins near the beak
which broadens and deepens toward the front; surface apparently marked
by fine, even striae and the texture is conspicuously punctate.

This specimen was shown Dr. John M. Clarke, who stated that he would
call it a Schizophoria sp., but would not identify it specifically; although
on account of the deep sinus it is to be compared with S. impressa Hall.
Prof. Schuchert after examining it wrote “I would make it Schiz-
ophoria striatula Schl. (?).” On account of its similarity to this species,
together with the fact that Dr. E. M. Kindle has recently identified it
from the Falls of the Ohio and other localities in Indiana, from both
the Sellersburg beds and Jeffersonville limestone, which are regarded as
representing respectively the Hamilton formation and Onondaga lime-
stone,’ it is referred to this species with a question, although it was found
in the lower part of the Romney formation in Maryland.

Length, 12 mm. ; width, 16 mm.

Occurrence—RoMNEY ForMaTION, HAMILTON MEMBER. Ernstville.

Collection.—Maryland Geological Survey.

order TELOTREMATA

Superfamily RHYNCHONELLACEA

Family RHYNCHONELLIDAE
Genus CAMAROTOECHIA Hall and Clarke

CAMAROTOECHIA CONGREGATA (Conrad)
Plate XTIV, Tigs. 15-17
Atrypa congregata Conrad, 1841, Fifth An. Rep. N. Y. Geol. Surv., p. 55.
Rhynchonella (Stenocisma) congregata Hall, 1867, Pal. N. Y., vol. iv, p. 341,
pl. liv, figs. 44-59.
Camarotocchia congregata Hall and Clarke, 1893, Pal. N. Y., vol. vili, pt. il,
p. 192, pl. Ivii, figs. 15-27.

1 Ind. Dept. Geol. and Nat. Resources; 25th An. Rept., 1900 (1901), p. 626.
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Camarotoechia congregata Schuchert, 1897, Bull. U. 8. Geol. Surv., No. 87,

p. 165.
Cwmarotoechia congregate Clarke, 1903, N. Y. State Mus., Bull. 65, p. 203.

Description.—Shell robust, varying from short-ovate to subglobose;
length and width nearly equal or a little wider than long; front rounded
or straight in the middle; sides eurved abruptly; apex pointed. Ventral
valve with a moderate sinus which often begins at about one-third the
length from the apex and beecomes eonspicuous towards the front; beak,
in old shells, elosely areuate over the apex of the opposite valve, in young
shells, nearly straight or slightly incurved. Dorsal valve gibbous in old
shells, regularly eonvex in young specimens; mesial fold scareely eon-
spieuous on the upper half of the shell, sometimes prominent near the
margin ; in the interior a distinet septum reaching half the length of the
valve. Surface, in young shells, marked by nine or ten distinct sub-
angular or rounded plications; in older shells, by eighteen to twenty-two,
of which three or four occupy the mesial sinus and four or five the mesial
fold ; there are also slender eoncentrie striae, which are sometimes a little
imbricated near the front margin.

This species oeeurs in some of the eoarse arenaceous shales of Mary-
land; but it is not eommon exeept in occasional thin zones, specimens
from which agree fairly well with those of the New York Hamilton. The
broader forms of the Maryland speeimens agree in form, and in number
and strength of plieations, fairly well with the New York type speeimens.
There are others which are more pointed than most of the New York

_speeimens, while the plications are more slender. The specics is char-
acterized by its robust form, abrupt curvature of sides, rather moderate
fold and sinus with the exeeption that the latter is well marked toward the
front of the shell, three or four plieations in the sinus and four or five
on the mesial fold.

Length, 12-19 mm.; width, 12-19 mm.

Occurrence—RoMNEY ForaraTion, Haarrrox Measer. B. & O. R. R.
cut at 21st Bridge (?). Western Md. ; Williams Road, 314 miles soutlieast
of Cumberland ; on the Tlancock-Harrisonville Road about 2 miles north
of Hancoek ; in run at Haneocek, east of Catholie ehureh; along Flintstone
(Creck in Gilpin (?); west of iron bridge over Town Creek northeast of
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Oldtown ; on Romney-Hanging Rock Road about 1% mile north of Rom-
ney, W. Va. (?) ; B. & 0. R. R. cut at Hancock Station, W. Va. (?).
Collections.—Maryland Geological Survey; New York State Museum;

American Museum of Natural History.

CAMAROTOECTIIA PROLIFICA Hall
Plate XV, Figs. 1-3

Rhynchonella (Stenocisma) prolifice Hall, 1867, Pal. N. Y, vol. iv, p. 343,
pl. liv A, figs. 1-10.

Stenoschisma prolifica Keyes, 1891, Johns Hopkins Univ. Circ., vol. xi, p. 29.

Camarotoechia prolifica Hall and Clarke, 1893, Pal. N. Y., vol. viii, pt. ii,
p. 192, pl. 1vii, figs. 42, 43.

Camarotoechia prolifica Schuchert, 1897, Bull. U. S. Geol. Surv., No. 87, p. 168.

Description.—Shell subtriangular-ovate; length and width about equal ;
front rounded, with a shallow sinus and gentle elevation, depressed in
voung shells and becoming gibbous in older ones. Ventral valve depressed-
convex in the middle, elevated or a little gibbous on the umbo, curving to
the sides and with a shallow sinus below the middle; apex slightly in-
curved. Dorsal valve equally convex with the ventral, sometimes a little
more convex ; below the middle of the valve the mesial fold becomes more
or less elevated, but rarely rises conspicuously above the general outline;
in the interior is a short septum. Surface marked by from about twenty
to twenty-four angular plieations, of whieh three occupy the mesial sinus
and four the mesial fold.

A partly covered and more or less exfoliated ventral valve from a eal-
careous laver in West Virginia, opposite Madders Island, four miles south
of Cumberland, is referred to this specics as well as specimens from other
localities. The plications are fully as small and angular as those repre-
sented in the figures of New York specimens and rather more numerous
than ou some of them with which they have been compared; there are
threc plieations in the sinus, and the valve is rather more convex in the
middle than in spectmens from arenaccous shales. This species is dis-
tinguished by its shape, slender angular plications, and shallow sinus with
three plieations.

Length, 9 mm. ; width, $ mm. of Potomac River speeimen.

Occurrence.—RoxMNEY ForaratroN, ONoxpaga MEMBER. B. & 0. R. R.
cut at 21st Bridge (7). Huaxtrrrox MewmBER. B. &. O. RR. R. eut at 21st
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Bridge. Williams Road, 314 miles southeast of Cumberland ; on National
Road northeast of Cumberland ; on road east of Pine Hill about 4 miles
north of Oldtown ; W. Va. side Potomac River, 4 miles south of Cumber-
land.

Collections.—Maryland Geological Survey; Ameriean Museum of Nat-
ural History.

CAMAROTOECHIA sAPPHO Iall
Plate XV, Fig. 4

Rhynchonella sappho Hall, 1860, Thirteenth Rep. N. Y. State Cab. Nat. Hist.,
p. 87.

Rhynchonella (Stenocisma) sappho Hall, 1867, Pal. N. Y., vol. iv, p. 340, pl.
liv, figs. 33-43.

Camarotoechia sappho Hall and Clarke, 1893, Pal. N. Y., vol. viii, pt. i, p.
192, pl. 1vii, figs. 10-14.

Camarotoechia sappho Sehuchert, 1897, Bull. U. S. Geol. Surv., No. 87, p. 168.
Camarotoechia sappho Grabau and Shimer, 1909, N. Am. Index Fossils, vol. i,
D. 288, figs. 354¢, d.

Description.—Shell large ; gibbous, subelliptical ; nearly straight in the
middle of the front, abruptly pointed at the beak; sides rounded to the
mesial fold and sinus. Ventral valve depressed-convex, somewhat gibbous
on the umbo; flattened and somewhat depressed in the middle towards the
front; sinus becomes well marked about one-third the distance from the
apex towards the front; apex abruptly acute, and more or less incurved
according to age. Dorsal valve gibbous, regularly arching transversely;
the mesial fold becoming conspicuous only towards the front; in young
shells only moderately convex. Surface marked by eighteen to twenty-
four plications, a smaller number in young specimens, those toward the
cardinal margin less elevated ; about four to six mark the sinus and fold.
In old shells the plications are grooved towards the front, and those of the
sides of the dorsal valve are abruptly bent towards the ventral valve. The
shell is concentrieally marked by fine thread-like elevated striae, which are
more conspicuous and strongly uwndulating towards the front.

An exfoliated ventral valve of this species is among the Johns Hopkins
collections from western Maryland, the exact locality of which is unknown.
It is rather more triangular in shape than the normal adult forms of this
species, and the sinus, which is rather deeper and more sharply defined,
containg three conspicuous plications with a less strongly defined fourth
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one at one side. This specics is distinguished by its shape, size, strong
plications, broad sinus and fold towards the front of the shell marked by
from four to six plieations.

Length of Maryland specimen, 26 mm.; width, 31 mm.

Occurrence—~RoMNEY FormartioN, Hamirton MEeMBEr. Western
Maryland ; on the Romney-Hanging Rock Road about § mile north of
Romney, W. Va.

Collections.—Maryland Geological Survey; American Museum of Nat-
ural History.

CAMAROTOECHIA Sp.
Plate XV, Fig. 5

Description.—The figured exfoliated ventral valve does not agree
closely with figured speeimens; but Prof. Sehuchert and Dr. J. M. Clarke,
both of whom have secen the specimen, agrec that it is better not to

describe it as a new species. The shell is of medium size; sinus deep and
well marked, containing three rather large and prominent plications;
sides with three or four plications which are elevated and conspicuous
near the margin. In some respeets the specimen resembles Camarotoechia
congregata (Com.); but the lateral plications are stronger and more
highly raised at the margin, in this respeet something like Pugnaz. Dr.
Clarke also suggested that it be compared with C. sappho Hall.

Length, 17 mm. ; width, 17 mm.

Occurrence—RoMNEY ForyaTron, Hamirron MeMsEr. Flintstone
Creek in Gilpin; Williamis Road 1 mile cast of Queen City Hotel, Cum-
berland.

Collection.—Maryland Geologieal Survey.

Genus LIORHYNCHUS Hall
L10RHYNCHUS LIMITARE (Vanuxem)
Plate X'V, TFigs. 6-8

Orthis limitaris Vanuxem, 1842, Geol. N, Y., pt. iii, p. 146, fig. 3.

Atrypa limitaris Hall, 1843, Geol. N. Y., pt. iv, p. 182, fig. 11. .

Atrypa limitaris Rogers, 1858, Geol. Penna., vol. ii, pt. ii, p. 826, fig. 652.

Leiorhynchus limitaris Hall, 1860, Thirteenth Rep. N. Y. State Cab. Nat.
Hist., p. 85.
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Leiorkynchus limitaris Hall, 1867, Pal. N. Y., vol. iv, p. 356, pl. lvi, figs. 6-21.

Liorhynchus limitaris Hall and Clarke, 1893, Pal. N. Y., vol. viii, pt. ii, p. 194,
pl. lix, figs. 1-5.

Leiorhynchus limitare Schuchert, 1897, Bull. U. S. Geol. Surv., No. 87, p. 237.

Liorhynchus limitare Clarke, 1903, N. Y. State Mus., Bull. 65, p. 253.

Leiorhynchus limitare Grabau and Shimer, 1909, N. Am. 1ndex Fossils, vol. i,
p. 289, figs. 357a, b.

Description.—Shell ovate, suborbieular or transverse; moderately or
extremely gibbous, except in thin shales, where it is almost flat; sinus
and mesial fold more or less developed. Ventral valve in young shells
scarcely less eonvex than the opposite, beeoming gradually more dis-
similar with growth; in old shells it is rather gibbous near the beak,
gradually depresced below, becoming deeply sinuate, produeed in front
and abruptly truncate. Dorsal valve more convex than ventral, gibbous
in old shells, the mesial fold becoming developed below the middle of its
length ; umbo gibbous and often rising nearly as high as the beak of the
ventral valve. Surface marked by numerous angular or subangular pli-
eations, those of the mesial fold and sinus distinetly bifurcating, while
sometimes a few of those<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>