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LETTER OF TRANSMITTAL.

DEPARTMENT OF THE INTERIOR,

U. S. GEOLOGICAL SURVEY,
DIVISION OF GEOLOGIC CORRELATION,

Washington, D. C., February 12, 1892.

SIR: I have the honor to transmit herewith a memoir by Mr. I. C.
Russell on the Newark system, prepared for publication as a bulletin.

The Division of Geologic Correlation was created for the purpose of
summarizing existing knowledge with reference to the geologic forma-
tions of North America and especially of the United States, of discuss-
ing the correlation of formations found in different parts of the country
with one another and with formations in other countries, and of dis-
cussing the principles of geologic correlation in the light of American
phenomena. The formations of each geologic period were assigned
to some student already well acquainted with them and it was ar-
ranged that he should expand his knowledge by study of the literature
and by field examination of classic localities and embody the results in
an essay. The general plan of the work has been set forth on page 16
of the Ninth Annual Report of the Survey and on pages 108 to 113 of
the Tenth Annual Report, as well as in the letter of transmittal of Bul-
letin No. 80.

The present essay is the sixth of the series, having been preceded
by essays on the Carboniferous and Devonian, the Cambrian, the Cre-
taceous, the Eocene, and the Neocene, prepared severally by Messrs.
Williams, Walcott, White, Clark, and Dall and Harris, and constituting
Bulletins Nos. 80, 81, 82, 83, and 84.

The subject originally proposed for Mr. Russell covered the entire
Jura-Trias of North America, and he was invited to discuss not only
the correlation of American formations one with another and with Eu-
ropean formations but also the question whether it was advisable in
American geology to recognize the Jurassic and the Triassic separately
as periods coordinate with the Devonian and the Carboniferous, or only
to recognize the Jura-Trias as a single period. Circumstances subse-
quently led to important modifications of this arrangement. In the
formulation of a plan for the preparation of the geologic atlas of the
United States it was found necessary to adopt and define a scheme of
geologic periods without awaiting the discussions contemplated in this
series of essays, and, after due consideration, it was determined to rec-
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LETTER OF TRANSMITTAL.

ognize the Jura-Trias as a single period. One of the principal questions
proposed for Mr. Russell's consideration was thus decided in advance
so far as the most important work of the Survey was concerned. The
acceptance by the Survey of an opportunity for Alaskan exploration by
Mr. Russell left to this division the option of diminishing the scope
of the present essay or of postponing its completion, and the former
alternative was preferred. It was consequently arranged that Mr.
Russell restrict attention to the Newark system and the principles of
correlation involved in the discussion of its relations.

The rocks of the Newark system occur in a number of separate areas.
In this essay these are correlated one with another primarily on phys-
ical, secondarily on paleontologic evidence. Through paleontologic
evidence the system is compared with formations west of the Mississippi
river and with formations in Europe, and it is concluded that homo-
taxial relations are approximately determined. The feasibility of de-
termining relations of close synchronism is questioned.

Very respectfully, your obedient servant, .
G. K. GILBERT,

Geologist in Charge.
Hon. J. W. POWELL,

Director U. S. Geological Survey.
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OUTLINE OF THIS PAPER.

The aim of this paper is to review the progress of our knowledge concerning a
well defined system of rocks on'the Atlantic border, named the Newark system; to
summarize the present state of information concerning it, and to discuss the bear-
ing that its study has on principles of correlation.

Chapter I contains a historical summary of the numerous naTnes by which the sys-
tem has been designated from time to time, and also a statement of the author's
reasons for adopting the term Newark 8y8tem now used.

Chapter II contains a brief account of the geographical distribution of the various
areas occupied by the system, and is accompanied by a series of maps on which the
areas are shown, together with the relative age of the adjacent terranes.

Chapter III. The evidence as to the presence of Newark rocks on Prince Edward
island is discussed and the conclusion reached that the system is not there repre-
sented.

Chapter IV. The lithological character of the sedimentary rocks of the system
is described, and the evidence as to their thickness is presented. Coal is treated
as a "rock," and some account given of its distribution and thickness.

Chapter V contains a discussion of the physical and climatic conditions under
which the sedimentary rocks of the system were deposited. From an examination
of the evidence bearing on the possible existence of glacial conditions in Newark
times, the conclusion is reached that glaciers were not immediately concerned in the
accumulation of any of the rocks of the system.

Chapter VI is a r6sume of our knowledge of the life of the Newark period, as
shown by the animal and plant remains that have been discovered.

Chapter VII deals with the igneous rocks which traverse the system in a great
series of dikes and sheets. Following a description of the mineralogical and chem-
ical composition of these rocks is a general account of the principal characteristics
of dikes and sheets.

Chapter VIII is devoted to a description of the structure of the various Newark
areas, and a discussion of its origin. The present inclination of the strata over
broad areas is shown to be due principally to the tilting of faulted blocks. The
effect of erosion on the upturned blocks is also considered. Original data are intro-
duced concerning especially the structure of the more southern areas.

Chapter IX. The question of the original geographical extent of the system has
been considered by several geologists, and diverse conclusions have been reached.
In this chapter the opinions bearing on this question are summarized and classified
under two heads: First, the "local-basin hypothesis," which includes those opin-
ions based on the assumption that the stratified rocks of the system were deposited
in several detached basins, the approximate boundaries of which are still traceable.
Second, the " broad-terrane hypothesis," which embraces the conclusions of those
who consider the detached areas of the system as remnants of possibly one broad
terrane, which has been broken up by orographic movements and greatly eroded.
The evidence is thought by the author to favor the second of these hypotheses.

Chapter X is devoted to a brief discussion of the general principles of correlation
and of the relations of the Newark system to several other terranes.

Under general principles of correlation, the evidences from physical phenomena,
such as superposition of strata, contained fragments, relation to folds and dikes, and
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14 THE NEWARK SYSTEM.

to great unconformities, are considered. Under biological phenomena as a basis for
correlation, the imperfections of the geological records and our incomplete know.

edge of the records, such as they are, receive brief attention; as does also the bear-
ing of evolution on the interpretation of the life history of the earth.

The difficulties in the way of correlating the rocks of America with those of other
countries are indicated, and the conclusion is reached that the first aim in the study
of the geology of a new country should be the definite determination of the sequence
of rocks there represented, by physical phenomena, as a basis for the determination
of the relative age of the faunas and floras they may contain. Subsequently, the
fossils may be compared with those of distant terranes for the purpose of wider gen-
eralizations. It is pointed out that the life records in any restricted regions can
not be accepted as a standard whereby to determine the age of fossil-bearing beds
in other and especially in entirely disconnected terranes.

The chapter closes with a brief discussion of the relations of the Newark system
to certain formations in the western part of the United States and in other countries.



THE NEWARK SYSTEM.

BY ISRAEL C. RUSSELL.

CHAPTER I.

NOMENCLATURE.

The name " Newark system " has many synonyms. The body of
rocks to which it is applied is naturally differentiated with peculiar
clearness. It is separated from older rocks and from newer rocks by
profound unconformities, and its boundaries are marked by strong
lithological contrasts. For various reasons it is not easy to determine
its precise position in the chronologic classification founded on the geo-
logic systems of Europe. The synonymy has arisen not from doubt as
to what should be included under one name, but from the fact that opin-
ions as to correlation have been embodied in names, and these opinions
have varied from time to time and from author to author. The name
Newark is here preferred, because it is the oldest specific title not im-
plying opinion as to geologic age. It was proposed by W. C. Redfield
in 1856, in the following language:

I prefer the latter designation [Newark Group] as a convenient name for these rocks
[the red sandstone extending from New Jersey to Virginia], and to those of the Con-
necticut valley, with which they are thoroughly identified by footprints and other
fossils, and I would include also the contemporaneous sandstones of Virginia and
North Carolina.'

The term "group" used by Redfield and the term "system" here
used do not imply any difference of conception, and the selection of one
or the other is a matter of comparatively small importance. I have
chosen system because it conforms approximately to the rule adopted
by the International Congress of Geologists.

Something of the history of the study of the Newark system may be
gathered from the following table, in which the various names by which
it has been designated are arranged chronologically.

' Am. Jour. Sci., 2d ser., vol. XXII, 1856, p. 357; also in Am. Assoc. Adc. Sci., Proc., vol. x, Albany
meeting, 1856, p. 181.
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THE NEWARK SYSTEM. [BULL. 85.

Names and correlations applied to the whole or to portions of the Newark system.

Name used.

1817 1 Old red sandstone...........

1820
1820
1826
1832

1824

1833
1835
1836

1837

1839
1839
1842
1841
1842

1842

1843
1843

1843
1843
1844
1847
1847
1847

Author.

Maclure, W...........

Silliman,B............

Nuttall, F.........
Finch, J..............
Hitchcock, E.........

Olmsted, D...........

Hitchcock, E .........
Taylor, R. C.........

Redfield, J. H........
Barratt, J..........
Conrad, T. H.........
Rogers, H. D..........
Percival, J. G ........
Hitchcock, E.........
Rogers, W. B.........
Emmons, E...........

Place of publication.

Am. Philo. Soc. Phila., Trans., vol. I,
n. a., p. 20 and map.

Am. Jour. Sci., 1st ser., vol. II, p. 147,
Acad. Nat. Sci.Phila., Jour., vol. it, p. 37.
Am. Jour. Sci., 1st ser., vol. x, p. 209.
Am. Jour. Sci., 1st ser., vol. VI, pl. op.

p. 86.
Rep. Geol. N. C., p. 12.

Rep. Geol. Mass., p. 206.
Geol. Soc. Pa., Trans., vol. I, p. 294.
Lyc. Nat. Hist. N. Y., Ann., vol. Iv, p.40.
Am. Jour. Sci., 1st ser., vol. xxxi, p. 165.
Am. Jour.Sci., 1st ser., vol. xxxv, p. 249.
Third Ann. Rep. Geol. Pa., p. 12.
Rep. Geol. Conn.
Am. Jour. Sci., 1st ser., vol. xLI, p. 244.
Am. Jour. Sci., 1st ber., vol. XLIII, p.17&
Geol. of N. Y., part iv, p. 429.

..... do-...................

..... do .....................
New,orvariegatedsandstone
Old red sandstone and

coal formation.
Freestone and coal forma-

tion of Orange and Chat-
ham [N. C.].

New red sandstone .........
'arboniferous ..............
Lias [?].....................
New red sandstone-.......
Silurian....................
Middle secondary strata ....
Secondary formation ......
New red sandstone system..
Keuper .....................
New red system; new red

sandstone.
New red sandstone-.......
Old red sandstone and Coal

Measures.
Permian..............

Oolite.......................
New red sandstone .........
Triassic or Jurassic.........
Permian or Triassic ........
Inferior 05liteI.............

Murchison, . I..
Rogers, W. B.........
Silliman, B....... ....
Bunbury, C. J. F.....
Lyell, C ..............
...... do ...............

1849 Keuper or Lias ............. Marcou, J ............
1849 Lower Carboniferous....... Gesner, H ............

Silurian....................
New red sandstone........
Triassic ....................
Post Permian ............
New red sandstone or

Keuper.
Upper Permian.............

Jurassic ....................
Oolitic ......................
Near the Lias of Europe....
Trias or new red sandstone.
Oolitic .....................
Newark Group .............
Triassic and Jurassic.......
Trias and Permian .........
Jurassic ....................

Keuper........... .. .

Permian and Triassic ......
Chatham series.............

Jackson, C. T ........
Agassiz, L............
Lyell, C ..............

Redfield, W. C .......
Marcou, J ............

Lea, I.... ............

Rogers, W. B.........
Taylor, R. C..........
Jackson, C. T.........
Hitchcock, E.........
...... do ...............
Redfield, W. C........
Dana, J. D............
Emmons, E...........
Rogers, H. D.........

Heer, 0 ...............

Emmons, E ...........
...... do ...............

Ann. Address Geol. Soc. London, p. 108.
Assoc. Am. Geol. Nat., Trans., p. 298.
Assoc. Am. Geol. Nat., Proc., pp. 14, 15.
Quar.Jour.Geol. Soc.,Lond.,vol. in, p.288.
Quar. Jour.Geol. Soc., Lond.,vol.mul, p.275.
Quar. Jour.Geol. Soc., Lond.,vol. In, p.278,

280.
Geol. Soc. France, Bull., vol. VI. p. 575.
Industrial Resources of Nova Scotia, p.

244.
Am. Jour. Sci., 1st ser., vol. in, p. 335.
Am. Assoc. Adv. Sci., Proc., vol. V, p. 46.

Roy. Institution [of Gr. Br.], vol. I, p. 50.
Am. Assoc. Adv. Sci., Proc., vol. v, p. 45.

Geol. Map of North America.

Phil. Acad. Nat. Sci., Jour., n. s., vol.
Ii, p. 189.

Boston Soc. Nat. Hist., Proc., vol. v, p. 14.
Statistics of coal, 2d ed., p. 289.
Am. Jour. Sci., 1st ser., vol. v, p. 186.

Outlines of the Geol. of the Globe, p. 96.
Outlines of the Geol. of the Globe. Map.
Am. Jour. Sci., 1st ser., vol. xxii, p. 357.

Do.
Geol. Rep. N. C., p. 273.
Geol. Map of U. S. in Johnson's Phys.

Atlas.
Geol. of N. Am. by J. Marcou, p. 16.
American Geol., part VI, p. 1.
Amer. Geol., part vi, p. 19.

16

Date.

Mather, W. W........ Rep. Geol. of N. Y., part Iv, p. 293.
Cozzens, I........... Geol. Hist. of Manhattan, p. 43.

1850
1851
1851
1851
1853

1853

1854
1855
1855
1856
1856
1856
1856
1856
1856

1857
1857
1857

1



NOMENCLATURE. 17

Names and correlations applied to the whole or to portions of the Newark system-Cont'd.

Date. Name used. Author. Place of publication.

1857 Keuper-...-...............

... .do .....................

Lias ........................
Mesozoic red sandstone.....
Refers various portions of

the system to the Keuper
Trias and Jurassic.

Between the new red sand-
stone and the Oolitic.

Mesozoic or new red sand.
stone.

Carboniferous ..............

1864 1 Trias .......................

New red....................
Permian ....................
New red sandstone or Trias.
Richmond coal field.........

1866 Jurassic ....................
1868 Triassic or red sandstone

age.
Triassic period..............
Trias.......................
Triassic or Liassic..........

Triassic ....................
Permian...................

Lyell, C...... ......... Cited by J. Marcou in Geol. of N. Am.,
p.16.

Heer, 0- -. --.......... In Geol. of N. Am., by J. Marcou, p. 16.

Agassiz, L ............- In Geol. of N. Am., by J. Marcou, p. 15.
Rogers, H. D ......... Geol. of Pa., 4to., vol. ii, p. 667.
Marcou, J........... Geol. of N. Am., pp. 10-13 and map.

Agassiz, L............ Am. .Assoc. Adv. Sci., Proc., vol. Iv, p. 276.

Tyson, P. T ........... First Rep on Agr. Chem., Maryland, map.

1857

1858
1858
1858

1859

1860

1861

1876 1 Triasso-Jurassic .......... .Lesquereux. L.

Mesozoic formation.........
Trias or new red sandstone.
Triassic ....................
Jura-Trias ............
Triassic-Jurassic ........
Jurasso-Triassic............
American new red sand-

stone.
Rhetic or Younger..........
Triassic ...................
Older Mesozoic .............
Rhetio.....................
Triassic ....................
Jurasso-Trias,5ic ............

Lower Jurassic, passing
downward into Triassic.

Triassic ....................
Triassic or Mesozoic........
Tria-Jurassic ...............
Triassic ....................

Bull. 85---2

Heinrich, 0. J....... .

Dawson, J. W.........

Russell, I. C...........

Le Conte, J...........
Dana, J. D.............

Rogers, W. B..........
Frazer, P..............

Fontaine, W. M .......

Geikie, A .............
Fontaine, W. M .......
........ ...............
Davis, W. M ..........
McGee, WJ ..........
Hotchkiss, Jed........

Cope, E. D ............
Lesley, J .P-...........

Chapin, J. H ..........
Hitchcock, C. H.......

New York Lyc. Nat. Hist. Ann., vol. vii,
p. 414.

Geol. map of Canada.

Am. Philo. Soc., Proc., vol. Ix, pp. 478-480.
Neues Jahrbuch, 1865, pp.803.

Rep. on New Brunswick.
Coal, Iron, and Oil, p.395.

Elem. of Geol., 6 ed., p. 451.
Geol. of New Jersey, p. 173.

Manual of Geol., p. 414.
Student's Elem. of Geol., p. 361.
Boston Soc. Nat. Hist., Proc., vol. XIV.

p. 117.
Rep. Geol. of North Carolina, p. 116.
Quart. Jour.Geol. Soc. Londonvol. xxxII,

p. 359.
Ann. Rep. U. S. Geol. and Geog. Surv.,

Hayden, for 1874, p. 283.

Am. Inst. Min. Eng., Trans., vol.vi, p. 227.
Acadian Geology, 3d ed., p. 86.
N. Y. Acad. Sci., Ann., vol. I, p. 220.
Elem. of Geol., p.439.
Am. Jour. Sci., 3d ed., vol. xvii, p. 330.
Macfiirlane's Railway Guide, p. 180.
Am. Nat., vol. XIII, p. 284.

Am. Jour. Sci., 3d ser., vol. xvii, p, 39.
Text Book of Geol., p. 770.
Monograph No. VI., U. S. Geol. Surv.

Do.
Mus. Comp. Zool., Bull., vol. VII, No. 9.
5th Ann. Rep. U. S. Geol. Surv.,'vol. ii.
[Reprint of Rogers's Ann. Rep., etc., of

Va.], Map.
Philo. Soc. Proc., vol. XXIII, p. 403.

Geol. Atlas of Pa., vol. x, p. vii.
Meriden Sci. Assoc., Proc.. vol. U, p. 23.

Am. Inst. Min. Eng., Trans., vol. xv, pl.
op. 486.

RUSSELL.]

Stevens, R. P ....... .

Hall, J.. and W.E. Lo-
gan.

Lesley, J. P...........
Credner, H ...........

Matthew, G. F-...

Daddow, S. H., and
Bannon, B.

Lyell, C..............
Cook. G. H.........

Dana,J.D........

Ly ell, C.............. 

Shaler, N. S-.......

Kerr,W. C.........

Owen, R ..............

1864
1865
1865
1866

1869

1871
1871

1875
1876

1878

1878
1878

1878

1879

1879

1879

1879
1882
1883
1883
1883
1884

1884

1885
1885
1886
188&



THE NEWARK SYSTEM. [BULL 85.

Names and correlations applied to the whole or to portions of the Newark system-Cont'd.

Name used.

Tria-Jurassic or Jura-Tri-
assic.

Trias-.....................

Upper Trias ...............

1888 Triassic .................
1889 Newark system.............

Triassic ...................

Connecticut, or Connecticut
River sandstone.

Newark system..........
Jura-Trias.................

Author. Place of publication.

Chapin, J. H........Meriden Sci. Assoc., Proc. and Trans.,
vol. II, p. 23.

Emerson, B. K ......... Gazetteer of Hampshire Co., Mass., p. 18.

Zeiller, R.... ..... Geol. Soc. France, Bull, 3d ser., vol. xvr,

p. 699.

Newberry, J. S........_Monograph vol. xiV, U. S. Geol. Surv.
Riussell, I. C..........._Am.Geol.,vol. in, pp. 178-182,vol.vi, 1891,

pp. 238-291.

Marcou, J..............Am. Geol., vol. v, p. 160.
Hitchcock, C. H.......-Am. Geol., vol. v, pp. 200-202.

Darton, N. H..........U. S. Geol. Surv., Bull. No. 67.
Dana, J. D ............ Am. Jour. Sci., 3d ser., vol. XLII, p.79.
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Date.

1887

1887
1888

1890
1890

1890
1891
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CHAPTER II.

AREA OCCUPIED BY THE NEWARK SYSTEM.

In studying the Newark system it has been found convenient to give
specific names to the several detached portions into which it is divided.
The distribution of the principal areas, together with the names by
which they are designated, are shown on the general map forming P1.
I (frontispiece). Each area is also shown on a larger scale on a separate
map. These form Pls. Ii-vi, and in several instances indicate the
positions of subordinate or secondary areas. Special names have pre-
viously been applied to some of these areas by Dana,' Fontaine, 2 Hein-
rich,3 and others, and these will be retained so far as is practicable in
the general scheme of classification now adopted.

The following descriptions of the various areas have been made brief,
for the reason that the accompanying maps will enable the reader to
determine their positions and boundaries more conveniently than could
be done from detailed descriptions. The references given will serve to
indicate where special information may be found.

ACADIAN AREA.
Acadian Area, Dana.

Under this name are included all the outcrops of Newark rocks in
New Brunswick and Nova Scotia (P1. Ti). In New Brunswick these
rocks occur in small, detached areas at Red head, Quaco head, Martin
head and Salisbury cove, on the west side of the bay of Fundy, each of
which occupies probably less than 1 square mile.

In Nova Scotia it forms the east shore of the bay of Fundy from
Blomidon to Brier island, a distance of about 120 miles. The width of
this belt varies from 5 to 10 miles, excepting at the north, where it
widens and forms a large part of the shores of the basin of Minas and
Cobequid bay. A portion of Grand Manan island should perhaps also
be included in this enumeration. The total extent of the Acadian area
is approximately 1,050 square miles.

The distribution given -above is shown in part by Dawson4 on the
map accompanying his "Acadian Geology," and in part on the geologi-
cal atlas sheets published by the Geological Survey of Canada.5

' Manual of Geology, 2d ed., New York, 1875, pp. 404-406.
2
Notes on the Mesozoic of Virginia; in Am. Jour. Sci. 3d ser., vol. xvii, 1879, pp. 26-29, 31-37.

a The Mesozoic of virginia; in Am. Inst. Min. Eng., Trans., vol. vi, 1879, pp. 228-238..
4
Province of New Brunswick, Atlas sheets No. 1, N. E., and No. 1,S. E.

5 The region occupied by the Acadian area is shown in part, on the Geological Map of Canada and
Adjacent Regions, by James Hall and w. E. Logan, 1866; also on the map of the Dominion of Canada,
geologically colored, from surveys made by the Canadian Geological Survey, 1842-1882.

19



20 THE NEWARK SYSTEM.

The reason for not including Prince Edward island in this area, as
has been done by many writers, is stated a few pages later.

CONNECTICUT VALLEY AREA.

Connecticut River Area, Dana.
Connecticut Valley Area, Dana.

This area occupies the Connecticut valley from a few miles south
of the Massachusetts-Vermont boundary southward to Long Island
sound, a distance of 110 miles. Near its eastern margin in Massachu-
setts there are two subordinate areas, one at Amherst and the other
east of Turner Falls. Total extent about 2,000 square miles.

For the determination of the distribution of the Newark rocks in
Massachusetts and Connecticut, we are indebted principally to the
state surveys under the direction of Hitchcock and Percival. The map
given on the accompanying plate has been compiled from Percival's
geological map of Connecticut, and from a manuscript map of the
geology of a portion of Massachusetts, kindly loaned by B. K. Emer-
son.1

SOUTHBURY AREA.

Southbury Area, Dana.

This outlier of the Connecticut valley area is situated 16 miles west
of its western border, in the towns of Woodbury and Southbury, Con-
necticut. It is about 10 miles long, fronnorth to south, and from 3 to
4 miles wide. Its outlines as shown on the accompanying plate (Pl.
I) are from Percival's geological map of Connecticut, with some de-

tails added by W. M. Davis.

NEW YORK-VIRGINIA AREA.

Palisade Area, Dana.
New York Belt, Fontaine.
Potomac Deposit, Heinrich.

This area extends with unbroken continuity from the Hudson river,
near Stony Point, New York, southward, through New Jersey, Penn-
sylvania, Maryland, and into Virginia as far as the Rapidan river,
about 10 miles south of Culpeper (see P1. IV). The distance in a
straight line between its northern and southern extremities is about
300 miles. Its greatest width, where it is crossed by the Delaware, is
32 miles. Its area is about 5,000 square miles.

In Pennsylvania its width is greatly decreased, and the entire area
bends westward and then southward. Its eastern margin is irregular,
owing to deep erosion which has laid bare the Paleozoic rocks beneath.
In Maryland it becomes again nearly north and south in trend, and
west of Frederick, Maryland, is less than 3 miles broad. At the

I This map has since been published in Bull. Geol. Soc. Am., vol. II, pl. xvII.

[BLL. 85.
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NEW YORK-VIRGINIA. 21

Potomac it increases suddenly in width to 17 miles, and terminates
abruptly south of Culpeper.

The outline of this area, as shown on P. Iv has been compiled
from the geological maps published by the state surveys of New York,
New Jersey, Pennsylvania, and Virginia. The boundaries in Maryland
are from a manuscript map prepared by G. H. Williams, of the U. S.
Geological Survey. The portion in Virginia has been corrected in part
by N. H. Darton and Arthur Keith, of the IT. S. Geological Survey,
from recent observations.

The southern part of the New York-Virginia area, and all of the
areas farther south in Virginia, described below, were mapped and
studied by W. B. Rogers, during his survey of Virginia, and have since
been described in detail by W. M. Fontaine and O. J. Heinrich, who
availed themselves of previous observations in the same field. A map
showing distribution of the various Newark areas in Virginia and the
northern part of North Carolina, based largely on the work of Rogers,
but containing some new data, was published by Heinrich in connec-
tion with his paper on the Mesozoic of Virginia. 1 The boundaries of the
Newark rocks in Virginia are minutely described by Heinrich, and it
is from his essay that most of the measurements of the Virginia areas
given in this paper are obtained.

BARBOURSVILLE AREA.

Barboursville Deposit, Heinrich.

This area is really an outlier of the great New York-Virginia area,
from the southern end of which it is separated by about 8 miles of
crystalline rocks (Pl. VII). It is situated in Orange county, Virginia,
to the west of Orange, and is named from the village of Barbours-
ville, on its west border. It is elliptical in shape and measures about 9
miles from north to south and 2 miles from east to west. Its area
is about 14 square miles.

SCOTTSVILLE AREA.

Buckingham Belt, Fontaine.
James River Deposit, Heinrich.

This area is situated immediately west of Scottsville, Virginia, and is
probably composed of two or more detached belts, the boundaries of

which are not definiteiy known (Pl. iv). The total area of the Newark

outcrops in this vicinity, as computed by Heinrich, is from 40 to 45

square miles. They form a long, narrow belt, trending northeast and

southwest, intermediate between the New York-Virginia area, already
referred to, and the Danville area described below.

Am. Inst. Min. Eng., Trans., vol, vi, 1873, pp. 227-274.

RUSSELL.]



22 THE NEWARK SYSTEM.

DANVILLE AREA.

Part of Pittsylvania Belt, Fontaine.
Danville Deposit, Heinrich.

This area begins at the north near Falling river, in Campbell county,
and extends southward across Staunton river to the north side of Dan
river, just above Danville, Virginia (P1. vi). Its extreme length from
north to south is 54 miles, its greatest width 8 miles, and its area be-
tween 260 and 270 square miles.

DAN RIVER AREA.

Part of Pittsylvania Belt, Fontaine.
Dan River Deposit, Heinrich.
Dan River Coal Field, of various authors.

The northern end of this area is in Virginia, near Cascade creek
some 10 miles west of Danville. From there it extends southward to
Germantown, North Carolina, a distance of about 40 miles. Its great-
est width is 8 miles, and its area approximately 200 square miles.
Lakeville, North Carolina, is situated near its northern end (see P1.
VI).

TAYLORSVILLE AREA.

Taylorsville Deposit, Heinrich.

Taylorsville, Virginia, about 17 miles a little west of north of Rich-
mond, is situated in the center of this area. Its width from east to
west is about 8 miles, and its length from northwest to southeast approx-
imately 10 miles. Its area is about 60 square miles (see Pl. v).

RICHMOND AREA.

Richmond Area, Dana.
Richmond Deposit, Heinrich.
Richmond Coal Field, of various authors.

The east border of this area is 11 miles west of Richmond, Virginia
(see Pl. v). It is crossed from east to west by the James river, and
thus divided into two unequal parts, the larger of which is to the south.
Its extreme length from north to south, including a narrow spur which
projects into the crystalline rocks at the north end, is 311 miles. The
main field, as determined by Heinrich, is 24 miles long from north to
south, and 7J to 10 miles broad. Its area is about 189 square miles.

Included under the name here used are several small detached basins
along the eastern border of the main area. The most distant of these
is the one in which the Deep Run mines are located, about 6 miles east
of the northern end of the main area. The deposit at Deep run is des-
ignated as the Springfield deposit by Heinrich, and is stated to have
an area of about 1-6 square miles.

[BULL. 85.
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VIRGINIA-NORTH CAROLINA. 23

FARMVILLE AREA.

Farmville Deposit, Heinrich.
Prince Edward Belt Fontaine.
Farmville Coal Belt of various authors.

Under this head are included two detached areas of Newark rocks,
one on the south and the other principally on the north of the Appo-
mattox river near Farinville, Virginia (see Pl. Iv). The larger area
lies to the northwest of Farmville and is crossed near its southern end
by the Appomattox river; it is about 16 miles long from north to south,
and 2 miles wide, and has an area of about 22 square miles. The smaller
area is south of the river and is less than 2 miles long from north to
south, and about a mile broad. The entire surface occupied by Newark
rocks near Farmville measures about 24 square miles.

DEEP RIVER AREA.

Deep River Coal Fields, Emmons.
Part of "North Carolina Area," Dana.

This area is situated wholly in North Carolina, its northern terminus
being near Oxford (See Pl. VI). It extends southward in an irregular
belt for about 100 miles, and has an average breadth of approximately
8 miles, but its boundaries have never been accurately determined. Its
area may be stated roughly at 800 square miles. Its outline, as shown
on the accompanying map, is from Kerr's geological map of North Car-
olina, and as determined from a reconnaissance by the present writer
is only approximately correct. Owing to the lack of topographic maps
in this region, it has not been practicable up to the present time to
determine its boundaries more accurately than was done by Kerr. I
may state in passing, however, that its east border, near Raleigh, is
distant about 8 miles from that city, instead of 16 miles as shown by
Kerr.

The coal mines of Egypt, Gulf, etc., are situated in this area, and next
to those of the Richmond area, are the most important in the Newark
system.

On both the east and west borders of the main area there are detached
basins occupied by Newark rocks, some of which are indicated on Kerr's
geological map.

A description of the extent of this area was given by Emmons,' and
portions of its outline were mapped by Wilkes.2

WADESBORO AREA.

Part of "North Carolina Area," Dana.

The northern end of this area is near Pekin, North Carolina. From
that place it extends southward to the state line, a distance of about

' Geological Report on the Midland Counties of North Carolina, 1856, pp. 227-254.
2 Report on the Deep River Country, in North Carolina; in Report of the Secretary of theNavy to the

Thirty-fifth Congress, second session, Senate Ex. Doc. No. 26, 1858.

RUSSELL. ]



THE NEWARK SYSTEM.

30 miles. Its width near Wadesboro, where it is crossed by the Caro-
lina railroad, is about 16 miles (see Pl. vi).

It has been stated by several writers that its southern end is in South
Carolina, and it is so indicated on Kerr's map, but my own reconnais-
sauce in that region indicates that it ends in North Carolina, close to
the state boundary. Associated with it are several secondary areas,
some of which were mapped by Kerr. The boundaries of the Wades-
boro area, like those of the others in North Carolina, are only approx-
imately known. Its area is in the vicinity of 275 square miles.

The Newark areas in North Carolina were studied by Emmons and
Kerr during their respective surveys of the state and were mapped by
Kerr.'

SUMMARY-AREAS AND DISTRIBUTION.

The Newark system is confined to the Atlantic border, and occurs in
narrow belts, the longer, larger axes of which trend in general north-
east and southwest, their general course being parallel to the folds of
the Appalachians.

The distance in a straight line from the most northerly to the most
southerly exposure is about 600 miles. The bearing of a line joining
their two extremities is about northeast. The entire area occupied by
the system is, in round numbers, 10,000 square miles.

Some of the areas were indicated in an indefinite manner on the
geological maps of the United States by McClure and Marcou. They
also appear on the recent geological maps of the United States, com-
piled by Bradley, Hitchcock, and McGee.

IReport on the Geology of North Carolina, vol. i, 1875, map.

24 [BULL. 85.
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CHAPTER III.

PRESENCE OR ABSENCE OF NEWARK ROCKS ON PRINCE ED-
WARD ISLAND.

HISTORICAL.

In the account of Prince Edward island given by Dawson in "Aca-
dian Geology"1 nearly all of the surface rocks, consisting mainly of
sandstones and shales, are referred to the "Trias or New Red Sand-
stone;" but the occurrence of older rocks, considered as belonging to
the Permian or to the upper portion of the Carboniferous, was noted at
Gallas (Gallows) point, on the south side of the island. On the geolog-
ical maps accompanying the various editions of the "Acadian Geology"
the whole of the island, excepting the sand dunes along the northern
shore and the trap rock of Hog island, is colored as " Trias or New Red
Sandstone."

The island was reexamined by Dawson and Harrington 2 in 1871, and
the classification previously established retained, but the area occupied
by Carboniferous rocks was somewhat extended. On the map accom-
panying this report all of the island is colored as Triassic, excepting
small areas at Gallas point and a narrow strip extending from West
Point to Cape North, on the west shore. This distribution is retained
by Dawson in the supplement to the "Acadian Geology" published in
1878. In this paper a typical section, 500 feet thick, at Oswald bay, ad-
jacent to the Carboniferous area of Gallas point, is presented, in which
the lower portion, it is stated, "may be referred to the lower division
of the 'Bunter,' and the remaining to the upper division of the forma-
tion, or 'Keuper."' That this classification was provisional is implied
by the author, who remarks:3 "The dips are so low, and the beds so
much affected by oblique stratification, that those of the Trias can not
be said to be unconformable to the underlying Carboniferous rocks;
and for this reason, as well as on account of the similarity in mineral
character between the two groups, some uncertainty may rest on the
position of the line of separation. That above stated depends on fossils,
on a somewhat abrupt change of mineral character, and on a slight
change in the direction of the dip." The fossils on which this classifi-

cation was based are referred to on a later page.

' Third edition, London, 1878, pp. 116-124.
2Report on the Geological Structure and Mineral Resources of Prince Edward island. Montreal,

1871. pp. 7, 8, 13-22, 45, 46, Pl. mI.
'Supplement to the third edition of Acadian Geology. London, 1878, pp. 29, 30.
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THE NEWARK SYSTEM.

In 1881 some fossil plants were obtained by Bain' from localities on
the south side of the island, in rocks previously regarded as Triassic
by Dawson. These plants were identified by Bain and referred to the
Permo-Carboniferous. These fossils led their discoverer to the inference
that the Permo-Carboniferous formation is more extensively distributed
on the south side of the island than had previously been supposed.

A few years later the geology of Prince Edward island was studied
by Ellis. 2 In his report the extension of the lower series of rocks was
greatly enlarged, and the conclusion reached that the area occupied by
Triassic rocks was very limited. The evidence presented by this author
suggests that all of the sandstones and shales of the island belong to
one system. Ells states that he visited the greater part of the coast
between Cape North and Oswald bay, on the south and west; various
portions of the north side of the island were also carefully examined.
The great similarity of the rocks at these localities to the Permo-Car-
boniferous rocks of New Brunswick is pointed out. It is also stated
that the rocks differ in a marked manner from the Newark beds of the
Minas basin, Nova Scotia. In a note on the margin of atlas sheet No.
5, S. W., accompanying this report, the author states:

The examination made last fall showed that strata identical in character and in

their contained plants, which were abundant at many points, extended around the
entire south and west coast and a portion of the north of Richmond bay. The draw-

ing of any line separating the Trias from the Upper Permo-Carboniferous in this
area is not deemed practicable. The finding of the fossil reptile "Balliygnathus" in
the rocks near New London, as well as several plants in the vicinity of Richmond
bay, which have been recorded by Dr. Dawson as typical of a true Trias horizon,

renders it possible that small areas of that age may occur, but their delineation will
be very difficult. The great similarity of the strata of the eastern and northeastern
portions of the island shows that the Triassic, if existing at all, occurs in isolated

patches. It has been deemed best, therefore, to color the island uniformly Permo-

Carboniferous, as most in accordance with the age of the greater portion of its strata.

The great similarity of much of the formation to that seen in the northern portion

of Cumberland and Colchester counties, in Nova Scotia, and which is undoubtedly
the Upper Carboniferous, is very apparent.

The discussion of the geology of Prince Edward island was renewed
by Bain and Dawsonm in 1885. In the paper by these authors, Dawson
refers to the conclusion cited above as follows: "Mr. Ells '* * not
only extends the limits of the lower series, but regards the Trias as very
limited and not clearly distinguishable from the Permo-Carboniferous;
but in this last respect I can not but think he exaggerates the difficulty
occasioned by the low dip of all the beds, and the strong mineral re-
semblance of the Trias to the underlying Permo-Carboniferous, from
whose disintegration it has undoubtedly been derived." Dawson then
presents the evidence furnished by fossils, and as I shall have occasion

I Note on fossils from the Red Sandstone System of Prince Edward island. In Canadian Naturalist,

n. s., vol. Ix, 1881, pp. 463-464.
2 Report of Explorations and Surveys in the Interior of the Gasp6 Peninsula, 1883. In Geol. and

Nat. Hist. Surv. of Canada, Report of Progress, 1882-'83-'84. Montreal, 1885, pp. 11 E-13 E. (Ac-
companied by 9 atlas sheets.

3 Notes on the geology and fossil flora of Prince Edward island. In Canadian Record of Science,
vol. I, pp. 154-161.

26 [BULL.85.
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to refer to the meagerness of these records, I quote his statement nearly
entire, as it appears in the "Notes on the fossil flora of Prince Edward
island," referred to above. The same evidence is presented also more
or less fully in the writings of Dawson previously cited, and especially
in the report of 1871. In describing the fossil plants Dawson says:

The beds at Miminigash, Gallas point, St. Peter island, Governor island, Rice
point, and other places on the south coast contain plants which elsewhere charac-
terize the Upper Carboniferous and Lover Permian. At certain points in the inte-
rior of the island and in the bays of the north coast, which represent troughs be-
tween the Permo-Carboniferous anticlinals, there are found plants indicating a
higher horizon. Here the characteristic Carboniferous species are absent, and their
place is taken by others, either Permian or Triassic. For example, the abundant
coniferous wood of the Carboniferons species, Dadoxylon rnateriarium, is replaced by
an entirely different type more characteristic elsewhere of the Trias, Dadoxylon ed-
vardianuim. Some of the fossils found in this by Mr. Bain are undoubtedly of Per-
mian aspect, as, for instance, the Walchias and Calamites gigas. Others, like the
Dadoxylon above referred to and the curious Cycadoidea abequidensis, are undoubtedly
more Triassic in aspect.'

The description of these plants is continued as follows:

The few plants collected by Mr. Bain in the Upper Trias, or Trias proper, are
especially interesting in consequence of the paucity of well preserved fossils in this
formation. He finds in these beds a Calamites with very fine ribs of the type C.
arenaceous, and which may be an internal cast of that Triassic species which, when
perfect, is really an Equisetum rather than a Calamite, also certain Knorri-like
branches different from Tylodendron, but probably branches of coniferous trees,
and a species of Walchia apparently distinct from that of the lower beds. It has
very stout and straight branches marked with interrupted furrows. Its branch-
lets are long, slender, and crowded, and at right angles to the branch. The leaves
are closely appressed, triangular, and scale like. Detached branchlets have thus
the aspect of the Mesozoic genus Pachyphyllum, but the habit of growth is that
of Walchia. The species is near to W. imbricata of the European Permian, but

sufficiently distinct to deserve a name, and I have therefore called it W. imbricatula.
[Figure given.]

It is to be observed that in the red sandstones of Prince Edward island all the
more delicate plants and even twigs of coniferous trees have completely lost their
organic matter and are represented by mere impressions, stains, or casts in clay or
sand, so that it is very difficult to ascertain their minute characters.

The general result, in so far as the subdivision of beds is concerned, would seem
to be that the lower series is distinctly Permo-Carboniferous, that its extent is con-
siderably greater than was supposed in 1871, that there is a well characterized over-
lying Trias, and that the intermediate series, whether Permian or Lower Triassic,
is of somewhat difficult local definition, but that its fossils, so far as they go, lean
to the Permian side. [Pp. 160, 161.]

DISCUSSION OF THE EVIDENCE.

The evidence advanced in favor of the presence of both the Permo-
Carboniferous and Triassic systems on Prince Edward island is entirely
paleontological. The absence of an unconformity between the lower
and upper rocks and the similarity in their lithological characters are
admitted by all. The evidence of the Newark age of the upper por-
tion of the rock series is based on a small number of fossil plants and

' Op. cit., p. 158.



THE NEWARK SYSTEM.

on a single reptilian fossil, which have been considered as indicating a
parallelism with the Triassic Europe.

PLANTS.

The first of the fossil plants referred to by Dawson in the quotation
given above is Dadoxylon edvardianum, determined from a microscopic
study of fossil wood. It is related generically to other fossil woods
found in the Carboniferous,.and evenras low down as the Devonian, and
is represented by the Araucarias at the present day.

There is no reason why fossil wood should not be used as a means of

determining geological horizons, if sufficient observations were recorded
to determine the range of various genera and species. At present,
however, only a few species of Dadoxylon are known, and these range
from the Devonian upward to beyond the Mesozoic. The fact that the
wood described by Dawson belongs to a hitherto unknown species of a
genus of wide geological range does not indicate any definite horizon.
As stated by Dawson, it has its nearest specific ally in the Trias of
Europe, but also resembles a species from the Permian. If we knew
the geological age of various species of this ancient pine more
thoroughly, its evidence might have some weight; but at present it is
a fact of interest, which it is proper to record, but can not be con-
sidered as having taxonomic importance.

The Cycadoidea (Mantellia) abequidensis, described by Dawson in the
report for 1870, as evidence of the Triassic age of the sandstones of
Prince Edward island, is based on a fragment of the trunk of a sup-
posed Cycadeian plant, in which the structure has disappeared. It
was found near Gallas point, in the immediate neighborhood of rocks
that are admitted by all to be Permo-Carboniferous, and in rocks which
Ells has since shown to belong to that system. Dawson refers this
fossil, with doubt, to the Cycadoidea, for the reason that the limits of
that genus are stated to be "less restricted than the genera Miantellia
or Carruthers."

Besides the fossils just mentioned, the rocks under consideration
have yielded certain obscure stems, for which Dawson create the pro-
visional genus "Knorria." These are stated to resemble closely certain
Permian stems, described as Schizodendron of Eichwald, from the
Permian of Europe. Whether related most nearly to the conifers or
the cycads is uncertain.

In addition, there are certain flattened branches, referred to Sternber-
gia, and closing the list are obscure impressions referred to the fucoids.

The obscure condition in which these fossils are found is referred to
by Dawson in the quotation given above. It is evident that their
value as a means of determining geological age is small, on account of
their imperfect preservation. There is not a single species in the list
that has been found in other localities, and even the generic relations
of all but the Dadoxylon are uncertain. In the rocks determined by
Dawson as Permo-Carboniferous he finds Knorria-like stems and a
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species of Sternbergia which, from his description, can not be distin-
guished from those in the upper series. The genera Walchia and Da-
doxylon also occur in the lower series. The specific identity of these
plants is stated by Dawson to be different from those above; but to one
reading his report the relation of the flora in the so-called Triassic
rocks to the flora in the supposed lower series seems certainly more
intimate than to any other flora cited by Dawson. Such relations as
are pointed out seem more strongly Permian than Triassic.

To a geologist whose knowledge of paleobotany is but slight the
evidence of geological age furnished by the plants in the upper portion
of the sandstone of Prince Edward island seems to be very meager and
unsatisfactory, but appears to tend toward Paleozoic rather than Meso-
zoic affinities.

While venturing to point out the small taxonomic value of the plants
referred to above I do not wish to be understood as undervaluing the
work of paleobotanists. By accumulating such evidence as has been

recorded by Dawson and Bain we may ultimately have a reliable means
of determining the identity of widely separated formations.'

I Since writing the above I have had occasion to consult F. H. Knowlton of the U. S. Geological
Survey in reference to certain specimens of fossil wood from the Newark system, and found that he
had also examined the evidence as to the age of the rocks of Prince Edward island; his letter on this
subject is here inserted:

I have examined the slides of the six pieces of fossil wood obtained by you from the Triassic of
North Carolina, and, with the possible exception of one piece, have been able to identify them to my
entire satisfaction with Araucarioxylon arizonicum Knowlton. This species was described (Proc. U.
S. Nat. Mus., vol. xi, 1888, pp. 1-4, pl. 1) from specimens collected in New Mexico and Arizona from
the Shinarump group of Powell; I have also recently detected the same species, or at most only a
slightly divergent variety of it, from the vicinity of the copper mines near Abighin, New Mexico.

This species is entirely unlike Dadoxylon Edvardianuin described by Dawson from the so-called
Triassic of Prince Edward island.

In regard to Prince Edward island, a portion of which has been referred to the Triassic by Dawson,
largely upon paleobotanical evidence, I may say that I have been over the evidence with some care,
and in the absence of the actual specimens for study and comparison, I think I am safe in saying
that the data upon which he bases his conclusions are by no means sufficient or satisfactory. The
only two forms to which he gives specific names are new to science and, as species, can of course have
no weight in determinining stratigraphic position, but as genera they may have.

The first species, Dadoxylon edvardianum, is regarded by Dawson as being closely allied to two
species from the Permian and one obscure species from the Keuper. Now, as at present understood
the genus Dadoxylon does not come up into the Mesozoic, but is a Devonian or Carboniferous genus.
Moreover, judging from the somewhat crude figures, it belongs decidedly to the more ancient forms
showing the Araucaria-like structure characteristic of the Paleozoic, rather than the more highly
differentiated forms which are now referred to Araucarioxylon.

Sternbergia is a Paleozoic genus and represents the pith of Cordaites, a genus which never goes
above the Permian and had its maximum development in the Devonian and early Carboniferous.

Knorria is of no value in the present instance in determining age, since Dawson says they "very
closely resemble the Permian stems to which Eichwald has given the name "Schizodendron," and fur-
ther show internal structure similar to that of stems from undoubted Carboniferous strata (Gallas
point) already referred to Dadoxylon.

Fucoids.-These are also of no value in the present case as they are very obscure and are doubtfully
regarded as being fucoidal.

Cycadoidea.-This is the other form to which Dawson has given a specific name, and if it is really
a cycad undoubtedly argues a Mesozoic age even later than the Triassic. But without the specimen
in hand, and only judging from the figure of it, it seems not improbable that it may be a cone of some
conifer, particularly when we remember the other things with which it is associated, and further than
this the specimen is doubtfully from what he calls Triassiac. It is the only thing which is character-
istically Mesozoic.

As for the value of the Dinosaurian remains (Bathygnathus borealis) I am of course 11'
very truly, yours,
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ANIMALS.

Vertebrate fossils.-In discussing the age of the sandstones of Prince
Edward island the fossil reptile known as Bathygnathus borealis is fre-
quently referred to. This is the only fossil besides plant remains now
known from these rocks. The fossil bone with teeth, on which the
genus and species mentioned were founded, was obtained by Dawson
near New London, on the north side of the island, and described and
figured by LeidyI in 1854. The remains were referred to the New Red
Sandstone by Dawson and Leidy on geological determinations simply,
and not on account of the zoological relations of the fossil. Even the
family to which Bathygnathus belonged was not established until long
afterwards, if it is now definitely fixed. In a later discussion of the
age of the rocks in which this fossil was found, it is advanced as evi-
dence that they are Triassic. This reasoning is not such a complete
circle as it appears, however, as our knowledge of fossil reptiles has
been greatly increased since Bathygnathus was described, and it has
been determined by Cope that its nearest relation is to the Dinosaurs,
which had their greatest development in Mesozoic time.

The fossil referred to was described by Leidy "as the right dental
bone" of the lower jaw, with seven teeth attached. Its position was
reversed, however, by Owen,2 who claims that the bones are portions
of the "skull, including the left maxillary, premaxillary, and nasal
bone." It is considered by Owen as a Theirodont reptile, probably of
Permian age.

Able paleontologists thus differ as to the zoological affinities of
Bathygnathus, and as it is the sole representative of a genus, its value
to the geologist as a means of identifying the horizons of the strata in
which it occurs is not conspicuous. If a Dinosaur, as considered by
several paleontologists, it would seem to indicate that the rocks in
which it occurs are Mesozoic. If a Theirodont, as claimed by Owen, it
would indicate a Permian age. To the geologist who must look to the
paleontologist for the determination of the fossils he finds, the evidence
of age furnished by Bathygnathus seems nearly equally divided between
the Paleozoic and Mesozoic, but bending perhaps more strongly toward
the latter.

OTHER INDICATIONS OF GEOLOGICAL POSITION.

Trap rock, undistinguishable from the similar rocks so abundant
throughout the Newark system, occurs at a single locality on Prince
Edward island. This has been considered by some as evidence of the
Triassic age of the sedimentary beds with which it is associated. Else-
where in this paper it is shown that the trap rocks of the Newark sys-
tem belong to a vast series stretching for nearly 1,000 miles along the
Atlantic coast. This series appears in the sedimentary beds of the

'On Bathygnathue borealis, an Extinct Saurian of the new red sandstone of Prince Edward island.
In Philadelphia Acad. Nat. Sci. Jour., 2d ser., vol. II, 1850-1854, pp. 327-330, pl. xxxmn.

2 Evidence of the Theirodonts in Permian deposits elsewhere than in South Africa. In Geol. Soc.
of London, Quart. Jour., vol. xxx, 1876, pp. 352-366.
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Newark system as dikes and sheets, and occurs also in dikes in the
rocks surrounding the various Newark areas, and cutting formations
of all ages from the Archean upward to the base of the Potomac, but
does not occur in rocks younger than the Newark. The only evidence
of age, therefore, that can be claimed for the trap on Prince Edward
island is that the rocks which it penetrates are presumptively not
younger than the Newark system; they may belong to the Carbon-
iferous or to any older series.

Throughout the various areas of the Newark system from North
Carolina to Nova Scotia there is a great unconformity between the
rocks of that system and those on which it rests. On Prince Edward
island an unconformity between the rocks referred to the Permo-
Carboniferous and those supposed to be of Newark age is wanting.
While the absence of such an unconformity does not prove that there
is but one system of rocks on Prince Edward island, it is strongly
suggestive that such is the case.

In discussing the age of the rocks in question, nearly all comparisons
have been made with the Triassic and other formations of Europe.
What is of' special interest, however, is their relation to the Newark
system. This, it is to be presumed, can be better attained by a direct
comparison than by comparisons through a more distant formation.
Evidence of the relation of rocks of Prince Edward island to those of
the Newark system may be looked for (1) in the fossils they contain;
(2) in the lithological resemblances of the beds to those of the Newark
system; and (3) their structural relations to other systems, the relations
of which to the Newark are known:-

1. No fossils are known to be common to the rocks of Prince Ed-
ward island and to the Newark system.

2. Lithologically the rocks in question on Prince Edward island, as
stated by Ells and others, differ widely from the rocks of the
Newark system in the Acadian area, with which they are geographically
nearest related; and besides, they bear a marked resemblance to the
Permo-Carboniferous rocks on which they rest, and to those of New
Brunswick.

3. Throughout all of the various Newark areas, as will be described
later in this paper, there is a great unconformity between the rocks of
the Newark system and the formations, some of which are Carbonifer-
ous, on which they rest.

CONCLUSIONS.

The absence of Newark fossils in the rocks of Prince Edward island;
the close lithological similarity of the beds in the upper and lower por-
tions of the sections there exposed, the lower rocks being Permo-
Carboniferous; and the lithological difference of the rocks from the
sandstone and shales of the Newark system, seem to me sufficient
ground for not considering any portion of the stratified rocks of Prince
Edward island as belonging to the Newark system.

RUSSELL.]



CHAPTER IV.

LITHOLOGY AND STRATIGRAPHY.

The main portion of the Newark system is composed of conglomerate,
breccia, arkose, sandstone, shale, and slate.' Of these sandstone and
shale are by far the most abundant. There are besides a few thin-
limestone layers and deposits of coal. The igneous rocks are described
in a separate section.

CONGLOMERATES AND BRECCIAS.

Coarse deposits, composed of both rounded and angular stones, occur
especially at the base of the system, and along the borders of some of
the areas.

Conglomerates have been reported by Em11ons 2 in some of the
southern areas in the medial 'portion of the system, or, at least, far
above its base, but in some instances, as shown by my own observations,
these exposures are portions of the basal conglomerate, brought to
light by faulting. The prevailing structure of the system was not
recognized at the time Emmons made his survey of North Carolina,
and the hypothesis that the presence of conglomerates at the surface
in the Central portions of the Newark areas might be due to faulting
was not considered. No unconformities by erosion have been recorded
at the horizons where the conglomerates referred to are supposed to

1 Descriptions of the character and distribution of the elastic rocks of the Newark system may be
found in the following works:

Acadian area: J. D. Dawson, Acadian Geology, 2d and 3d ed., pp. 86-124.
Connecticut valley area: J. G. Percival, Rep. Geol. Connecticut, 1842, pp. 426-452. Edward Hitch-

cock, Final Rep. Geol. Massachusetts, 1841, vol. i, pp. 441-446.
New York-Virginia area: W. W. Mather, Geol. of New York, 1843, pp. 285-289. H. D. Rogers,

Description of the geology of New Jersey, Final Report, 1840, pp. 117-141. G. H. Cook, Geology of
New Jersey, 1868, pp. 206-226. G. H. Cook, Geol. of New Jersey, Ann. Rep. for 1882, pp. 17-43. N.
H. Darton, U. S. Geol. Survey, Bull. No. 67, 1890. H. D. Rogers, Geol. of Pennsylvania, 1858, vol. 11,
pp. 667-680.

New York-Virginia and other areas to the south: W. B. Rogers, A reprint of annual reports and
other papers on the geology of the Virginias, 1884, pp. 323-328, 475-480. 0. J. Heinrich, Mesozoic
formation of Virginia; in Am. Inst. Min. Eng., Trans., vol. vi, 1878, pp. 227-274, W. M. Fontaine,
Notes on the Mesozoic of Virginia; in Am. Jour. Sci., 3d ser., vol. xvii, 1879, pp. 25-39, 151-157. Ebe-
nezer Emmons, Geological report of the midland counties of North Carolina, 1856, pp. 227-268.

The building stones of the Newark system have been described by S. W. Hawes, Report on the
building stones of the U. S.; in Tenth Census of the U. S., vol. x, 1884, pp. 25-27, p1.13. N. S. Shaler,
Report on the building stones of the U. S.; in Tenth Census of the U. S., vol. x, 1884, pp. 126, 127, 141-
144, 155-157,177, 178, 179, 180, 181, 182, pls. 45, 46. S. P. Merrill, Collection of building and ornamenal
stones in U. S. National Museum; in Smithsonian Inst. Ann. Rep.for 1885-'86, pp. 277-648.

2Emmons, Ebenezer: Geol. Rep. of the midland counties of North Carolina, 1856, pp. 227-239; also,
American Geology, part vi, Albany, N. Y., 1857, pp. 9-11.
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occur, and additional study is necessary before such marked physical
changes in the history of the system as would be implied by the presence
of a widespread stratum of coarse material far above its base, can be
accepted as proved.

The important and characteristic conglomerate of the system occurs
at its base, and is quite generally exposed along the borders of the
various areas toward which the rocks dip.

In the Acadian area the lower rocks are coarse, and form character-
istic conglomerates, as is shown by exposures on the borders of the
basin of Minas, and in isolated patches on the west side of the bay of
Fundy.

Iii the Connecticut valley a coarse conglomerate, sometimes contain-
ing rounded bowlders 2 or 3 feet in diameter, occurs along the eastern
margin of the area and about its northern end, but is seldom seen on
its west border.

Coarse deposits also form the basal portions of the Southbury area.
In the New York-Virginia area a coarse brecciated conglomerate

occurs at intervals all along the western margin. The same is true of
the detached areas farther south, which fall in line with the New York-
Virginia area. These are the Barboursville, Scottsville, Danville, and
Dan river areas. On the east side of the New York-Virginia area
coarse deposits are mostly wanting, but have been observed at a few
localities in New Jersey and Pennsylvania. Beneath the Palisades along
the west bank of the Hudson the basal conglomerate is represented
by a coarse arkose, apparently derived from the waste of an area of
feldspathic gneiss. Coarse brecciated conglomerates occur also in the
more easterly areas in Virginia and North Carolina, but, contrary to
what might perhaps be expected, are frequently exposed on their west
borders and but seldom seen along their eastern margin. It is also
frequently well exposed in small linear, outlying patches of Newark
rocks, near the borders of the Richmond, Farmville, Deep river, and
Wadesboro areas. These detached or secondary areas adjacent to
the larger ones owe their preservation to the downward faulting of
the Newark beds, which has carried portions of the basal member of
the series below the plane of present denudation. The conglome-
rates exposed in these situations are clearly portions of the basal con-
glomerate.

The general absence of coarse conglomerates along the eastern
border of the southeastern areas just mentioned is due, in part, to the
presence of marginal faults, which bring fine offshore deposits of the
Newark system in direct contact with the encircling crystalline rocks.
In other places the junction of the Newark system with the crystallines
is obscured by quite recent sedimentary beds and by the products of
subaerial decay, so that it is difficult to determine the nature of the
rocks near the line of contact.

A study of the voluminous reports and essays of various geologists,
Bull. 85-3
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a portion of which are indicated in the foot note on page 32, aided by
a personal reconnaissance, seems to warrant the conclusion that the basal
portion of the system is generally a coarse brecciated conglomerate, hav-
ing a thickness ranging from a few feet to perhaps 150 feet. Over con-
siderable areas, especially along the west border of the Connecticut val-
ley area and the east border of the New York-Virginia area, the lower
beds are fine and must have been deposited at a distance from shore.
The shore line against which the Newark rocks were deposited at various
stages may frequently be distinguished by a marked thickening and an
increase in the size of the fragments composing the basal conglomerate.

The marginal conglomerate is not a separate and independent forma-
tion capping the Newark system, as has been at times supposed, but is an
extension and a local thickening of the basal conglomerate. Coarse
deposits extended out from the ancient shore line in certain localities,
as has been stated, and on their outer margins became interstratified
with finer offshore sediments. The coarse shore deposits and the finer
offshore deposits overlap and form a heterogeneous terrane.

In speaking of the former shore of the Newark estuary, it is not in-
tended to convey the idea that the shore line at the last stage of depo-
sition is still preserved. The whole region occupied by the Newark
system has been upheaved since the last of its strata were laid down,
and reduced to a base level by erosion. This process has possibly been
repeated more than once. The result is that the marginal conglomer-
ates now exposed belong in large part to the earlier stages in the depo-
sition of the system. Neither do all of the shore deposits now exposed
belong to a single horizon. As will be mentioned when the structure
of the system is described, the plane of base-level erosion which deter-
mined the present surface of the Atlantic slope cuts deeper into the
Newark rocks in North Carolina and Virginia than it does in New Jer-
sey and the Connecticut valley. The marginal conglomerates are com-
posed of both rounded and angular debris derived from adjacent por-
tions of the encircling crystalline and Paleozoic terranes. In places it
is highly calcareous, and is used for ornamental building stone and for
the manufacture of lime. At other places it is largely composed of
quartz pebbles and is sufficiently compact to be used for millstones.
Again, it is made up of schists and slates, and can scarcely be distin-
guished, especially when somewhat'decomposed, from the rocks of the
adjacent gneissic areas from which its material was derived. The con-
glomerate, when calcareous and when largely composed of quartz peb-
bles, is usually light colored, commonly gray. It frequently carries the
remains of tree trunks and branches, now changed to lignite, and ob-
scure impressions of leaves. At other localities it is highly ferrugi-
nous, barren of fossils, and passes by insensible gradations into the or-
dinary brown sandstone, which is the most widely known rock of the
system. In all cases, so far as can now be judged, the coarse deposits
are of local origin and were derived from neighboring shores.
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Associated with the coarse shore deposits, especially in the Connecti-
cut valley and in New Jersey, there are fine, dark carbonaceous slates
which contain fossil fishes and the impressions of plants.

SANDSTONES, SHALES, AND SLATES.

The greater part of the elastic rocks of the Newark system are red-
dish brown sandstones and ferruginous shales. These grade into each
other so as to form a great variety of lithologic variations, ranging from
a compact and almost vitreous sandstone to friable shales and clays so
soft that they crumble between one's fingers.

Interstratified with these deeply colored rocks are occasional layers
of gray sandstone and mottled shales. Although light colored strata
are present in considerable thickness in certain localities, they are not
sufficiently abundant to justify a modification of the statement that the
characteristic color of the system is brown or brownish red.

The moire compact sandstone is quarried at a large number of locali-

ties throughout the system, and is extensively used for architectural
purposes in nearly all of the cities of the Atlantic coast. The reports
on building stone mentioned in the footnote on page 32, give detailed
information in this connection.

When the sandstones are examined under the microscope they reveal
the fact that they are composed of a great variety of mineral and rock
fragments, but in the main are formed of grains of quartz, feldspar, and
mica. In the rocks having the characteristic ferruginous color, the indi-
vidual grains are coated with a ferriginous, clayey incrustation, which
also cements the particles one with another and imparts its color to the
rocks.

It seems probable that the o igin of the coloring matter is to be found
in the subaerial decay of the crystalline and Paleozoic rocks from which
the dbris forming the strata were derived.'

Some of the strata of the Newark system are fine grained, black,
highly bituminous slates. These occur to a limited extent in the Con-
necticut valley and New Jersey, but are present in great abundance
in the Richmond, Deep river, and Dan river areas. In the southern
areas these rocks are associated with coal seams, and in some instances
pass into black-band iron ore of limited economic value.

LIMESTONES.2

The limestones are seldom more than a few feet thick and are mostly
confined to a fel r localities in the Connecticut valley and the northern

I Russell, I. C.: Subaerial decay of rocks and the origin of the red color of certain formations. Bull.
U. S. Geol. Surv., No. 52, 1889, pp. 45-56.

2 Hitchcock, Edward: Geol. Massachusetts, Final Rep., 1841, vol. ii, p. 444. Percival, J. G. : Geol.

Connecticut, 1842, pp. 442-444. Mather, W. W.: Geol. of New York, 1843, p. 288. Rogers, H. D.: De-
scription of the Geol. of New Jersey, Final Report, 1840, p. 134. Cook, G. H.: Geol. of New Jersey,
1868, pp. 214, 215.
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part of the New York-Virginia area. Very impure limestone, scarcely
distinguishable from carbonaceous slates, does occur, however, in con-
nection with some of the coal-bearing strata at the south. These strata
are distinct from the marginal calcareous conglomerates, and frequently

occur at a distance of several miles from the borders of the system, and
are interstratified with shales and fine-grained sandstones.

They are usually compact, light colored, fine-grained rocks, and are

without fossils or other evidence of being of organic origin. Neither do

they have the characteristics of chemically formed deposits. In some
instances they seem to have originated from the deposition of calca-
reous mud derived from the erosion of adjacent limestone areas.

COAL.

In the New York-Virginia and more northern areas no coal seams

have been found, although the presence of carbonized tree trunks, or

other very limited quantities of carbonaceous material, have been re-
ported from time to time as true coal seams. The usual high dip of the
strata in the northern areas renders it evident that coal seams would

be likely to reveal themselves did they exist. The presence of strata
of highly carbonaceous shales in these areas is the only suggestion of
the possible presence of coal that the geologist has to offer.

Workable beds of coal have been discovered in the Richmond, Farm-

ville, and Deep river areas. The coal is bituminous except where

alteration has occurred, owing to the heat of intruded igneous rocks.

QUALITY OF COAL.

In the Richmond field it is described by Heinrich' as being highly

laminated, bright black, highly resinous, and composed of thick lamina
in thin layers alternating with dull black lamina of less dimensions.
On the fresh fracture, which is more or less conchoidal, it is jet black,

luster resinous and splendent. It splits mist readily parallel to the
stratification, which is strongly marked by the alternate dark and
bright layers.

This description would apply equally well to much of the coal of the
Farmville and Deep river areas. As it is seen at the mines, the bet-
ter grade is bright and compact, and indicates at once that it is a val-
uable fuel. This general impression is sustained by many tests that
have been made, and by the favor with which the coal of the Richmond

field, especially, has been received by those interested in gas and other
industries in the city of Richmond.2

The average composition of eleven samples of coal from as many mines

'The Mesozoic formation in Virginia: Am. Inst. Min. Eng. Trans., vol. vi, 1879, p. 
2 43

.
2Johnson, W. R.: A report to the Navy Department of the United States on American Coal, Wash-

ington, 1844, p. 448. Other analyses may be found in O. J. Heinrich'B essay on the Mesozoio of vir-
ginia; Am. Inst. Mining. Eng., Trans., vol. vi, 1879, p. 269.
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in the Richmond coal field, is given in column I below, and the analy-
sis of an average sample of coal from Farmville, in the Deep river area,
in column II.1

Average eomjposition of the coals of the Newark system.

I. II.

Specific gravity--------------------1.436r, at 115C............................... 
.15

Sulphur. . ..-------------------------- 1.232 3.72

Volatile matter. ...------------------- 29.432 28.88
Fixed carbon........................58.113 52. 56

Ash.................................10.903 12.69

......... 100.00

NATURAL COKE.

Besides the bituminous coal which is the characteristic fuel deposits
of the areas here treated, there are beds of "carbonite," "natural coke,"
and "semianthracite," which are modifications of the normal coal due
to the heat of intruded igneous rocks.2 Of these the most interesting
and important is the natural coke. This occurs both in the Richmond
and Deep river coal fields, and is of considerable economic importance.
It is iron black in color, porous, has a metallic luster, and resembles
artificial coke. It has been mined especially at Carbon hill and Mid-
lothian, on the east side of the Richmond area.

The average of five, analyses by various chemists, gives the compo-
sition of this substance as follows:

Average composition of natural coke.

Volatile matter-.....-...................................12-50
Fixed carbon-..........-...............................79.93
Sulphur-...... .........-................................ 026
Ash.....................................................6-55

99-24

1 This and other analysis of the coal of the Deep river area may be found in H. M. Chance's report

on an exploration of the coal fields of North Carolina, Raleigh, 1885, pp. 33, 34.
2 The history of our knowledge of this substance maybe traced in the following works: W. B. Rogers:

On the porous anthracite, or natural coke of eastern Virginia. In Am. Jour. Sci., vol. XLII, pp.175-
176. Also in Am. Ass. Geol. and Nat. Proc., 1840, p. 60. Report of the progress of the Geol. Surv. of
Virginia for 1840, p. 124.

Jolmson, W. R.: [Remarks on the Natural Coke of Virginia.] In Acd. Nat. Sci., Philadelphia
Proc., vol. I, 1842, pp. 223-224. Reprinted in The Coal Trade of British America, Washington and
Philadelphia, 1850, pp. 155-156. "Natural Coke " from Tuckahoe, Virginia. In a report to the Navy
Department of the United States, on American coals; Washington, 1844, pp. 138-151.

Lyell, C.: On the structure and probable age of the coal field of the James river, near Richmond,
Virginia. In Quart. Jour. Geol. Soc. of London, vol. in, 1847.

Rogers, W. B.: [Observations on the natural coke of the Richmond coal field, Virginia.] In Boston
Soc. Nat. Hist., Proc., vol. v, 1855, pp. 53-56.
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RICHMOND AREA.

The coal seams of the Richmond field are irregular in thickness, and
have been greatly disturbed by faulting, as will be explained in the
section of this paper devoted to structure. The seams are not contin-
uous throughout the field, although they occur at approximately the same
horizon. There is no assurance that the seams worked on one side of
the basin are individually the same as those explored on the opposite
side, or even in adjacent mines. Seemingly the coal occurs in lenticu-
lar beds, the outlines of which have not been determined. The edges
of these beds overlap, so that while the series as a whole may be con-
tinuous over comparatively large areas, individual beds die out and are
replaced by others. What is a thin seam in one mine may thicken and
become the most important bed in an adjacent mine. This hypothesis,
it is true, has not been fully demonstrated, but it explains many pecu-
liarities in the field.

In the Norwood mine on the west side of the area the coal is worked

by means.of "inclines," in which the following section was exposed in
1885:

Feet.
Sandstone and shale, dipping W. 20 to 25................-................ 10 to 200
Coal, with medial partings of shale..-.-... . --.-.. . .-------------.-.-------5 to 7
Shales.. .. ...--------------------------- ------------------------------- 10 to 12
Coal, with medial parting of shale-------------.--.--.--.-.----------------- 6

In the neighboring Powhatan mine there are five coal seams, the most
important having a thickness at least locally of 7 feet.

The Old Dominion mines, a mile or two south of the Norwood mines,
were worked several years ago by means of a shaft, but are now
abandoned. At this locality the strata were penetrated to the depth of
125 feet and found to contain three coal seams. The upper one, where
it outcropped at the surface, was about 4 feet 6 inches thick, but in-

creased to 12 feet when followed down the dip. The second was from
18 to 24 inches thick near the surface, and increased to 4 feet in the
lower part of the mine. The third was struck 4 feet below the second,
and contained 3 feet of coal of inferior quality.

The mines of Manakin (Dover), on the west side of the Richmond
area, north of the James, were worked for more than 50 years, and a
large quantity of coal obtained. They are now abandoned and the

shafts are in ruins. The " Sinking shaft'"- at this locality penetrated
over 900 feet of strata, but failed to reach a workable coal seam. F. W.
Stone, the former superintendent of this mine, informed me that there

were two coal seams in the Dover region. No detailed account of these
deposits is available.

Coal has been mined all along the east border of the area and in ad-
jacent local fault basins, and a large amount of data concerning the

thickness and association of the local seams is available.
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The section at Carbon hill, north of the James, is as follows:'

Section at Carbon hill, Virginia.
Feet.

Recent formation, soil----------------------------------------------------20
Alternating shales and sandstones.......................................... 450
Cinders, so-called fire clay................................................195
Nodula pyrites................-............................................ 15
Shales and sandstones..................................................... 60

sem cohe, 2' 4")
Coke seam coal, 3'' ................-......-..........-....-.............. 6

Shale and sandstone......................................................50
Coal seam ... ....................------------------------------------------ 3
Shale, third seam......................................................... 17

Coal....................................................................--- . 4
Shale and shale and sandstone, containing 6-inch coal seam, second seam -- 40

Coal seam, slope seam 8 to 10 feet, first seam............................... 9
Sandstone and slate to supposed granite base..........-.................... 160

1,032-5

An extremely detailed record of the strata passed through in ex-
ploring for coal with a diamond drill at Midlothian, in the central por-
tion of the east border of the field, has been published by Heinrich, in
the paper just cited. These explorations passed through 1,518 feet of
Newark rocks, and reached the underlying granite. Four coal seams
were penetrated, the lowest of which is 570 feet above the granite. The
record of the coal-bearing portion of this section is here copied, with
some slight verbal changes:

Section at Midlothian, Virginia.

Distance
Stratum. Thickness. above

granite.

Feet. In. Feet. In.

Sandstone, arkose, light gray, hard, partially coarse...........................34 9 566 4
First coal seam, 3' 6" coal, 1' 6" slate........................................... 5 0 571 4
Slate and schistose sandstone, dark gray ....................................... 6 2 577 6
Sandstone, arkose, light gray, partially schistose............................... 4 3 581 9
Slate, dark gray ... ............................................................ 8 0 589 0
Sandstone, arkose, gray ........................................................ 9 10 599 7
Second coal seam ............................................................... 1 0 600 7
Slate, gray...................................................................... 9 0 609 7
Sandstone, arkose, gray, hard................................................... 9 0 618 7
Third coal seam, divided by slaty bands from 2 to 24 inches .................... 12 0 ..........
Sandstone, gray, silicious, and gray slate....................................... 10 3 655 4
Fourth coal seam, divided by slaty bands...............................14 6.........

Slate, block and argillacions sandstone......................................... 4 0 659 4

At Clover Hill, in the southern part of the eastern border of the
Richmond area, the character of the coal-bearing strata has been

' Heinrich, 0. J.: The Mesozoic formation of Virginia. Am. Inst. Min. Eng. Trans., vol. Vi, 1879,
pp. 260,261.
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recorded by Fontaine.' There are -three main coal seams, and four
others of less thickness, designated in the section as local. The strata
intervening between the lowest coal seam and the granitic floor on
which the system rests has not been penetrated. The dip is here to
the westward at an amgle of about 25 degrees, and the coal beds out-
crop at the surface.

Section at Clover Hill, Virginia.

Coal seam, local (1) 18 inches to....................................
Sandstone and shale............................................
Coal seam, local...................................................
Sandstone and shale..............................................

Coal seam, local.................................................
Sandstone and shale---.......-------------------------------------
Coalseam, local...................................................
Sandstone and shale........................... ............

Upper bed of main coal ............ ......... ................
Shale, of varying thickness.........................................
Main coal, lower bed.........................................

Sandstone and shale..---.................................
Lower persistent coal bed..... ..............................
Sandstone and shale, about....................... ..............
Gneissic floor ............................ ..................

Feet. Inches.
4 0

14 0
0 12

12 0
0 14

25 0
0 18

40 0
5 0
5 0

13-26 0
40 0

4 9
250 0

The section here given indicates the character of the coal seams about
the border of the Richmond field. In the detached secondary areas
along its eastern border the rocks have been so greatly disturbed that
it is difficult to obtain reliable record of the strata. It has been stated
that the coal seams in these basins were from 40 to 60 feet thick. The
high inclination of the beds, however, and such descriptions of the
mines as can be found in books or obtained from men who worked in
the mines, render it evident that the thickness of the seams has been
exaggerated, as will be shown in discussing the structure of the area.

The presence of workable coal beds in the central portion of the Rich-
mond area seems probable, although that region has not been explored.
The nearly horizontal position of the rocks over the central area is a
promise that the coal, when reached, will be found in a much less dis-
turbed and broken condition than on the borders of the field. The
depth at which coal will have to be looked for in the central area is in
the neighborhood of 2,500 feet. At present this depth would probably
render economic mining impracticable, owing to the low price of coal in
neighboring markets.

FARMVILLE AREA.

Coal was formerly worked in this area in a systematic way for sev-
eral years, but the seams are thin, ranging from 6 to 30 inches, and are
greatly disturbed. No definite records of the strata penetrated in the
various mining operations are to be had.

1 Older Mesozoic Flora of Virginia. U. S. Geol. Surv., Monograph vol. 6, 1883, p. 6.
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DEEP RIVER AREA.

There are reasons for considering the Richmond and Farmville areas
in Virginia as having been formerly directly connected with the Deep
river and Dan river areas of North Carolina. The coal-bearing rocks
in the Deep river area have a striking analogy to the medial portion
of the section obtained in the Midlothian mines. While it is presum-
ablethat the formations are continuous, there is no reason for surmis-
ing that the coal seams of one area represent individually the coal
seams of the other.

At Egypt, North Carolina, in the central portion of the Deep river
area, the section penetrated by what is known as the " Egypt shaft"
was carefully recorded by Wilkes. 1 This shaft was 460 feet deep, and
ended in black slate just below the lowest coal seam.

Section at Egypt, North Carolina.
Feet. Inches.

Sandstone (410 feet below surface).................................... 3 0
Black slate-.... .....-............-...................... ............... 9 0

Coal. . . . . . ..------------------------------------------------------ 4 0
Black band, upper bed........................................... 1 4
Coal- --........................................................... 1 1
Slate............................................................. 0 6

Coal. . . . . . ..------------------------------------------------------ 0 7
Black bituminous slate............................................... 8 0
Gray sandstone and fire clay-------------------------------------16 0
Black band. . . . . ..----------------------------------------------------1 5
Coal. . . . . . ..---------------------------------------------------------- 1 0.
Black band........................................................... 3 0
Black slate----------.------------------------------------------1 0

At Farmville, North Carolina, 2 or 3 miles west of the Egypt shaft,
the coal-bearing strata come to the surface but are disturbed by faults
and by dikes of igneous rock. The section at this locality, after Chance, 2

is as follows:

Section at Farmville, North Carolina.
Feet. Inches.

Upper coal (coal 3 feet, shale 2 feet, coal and slate 3 feet)..............8 0
Slate and sandy fire clay----------- --------------..................... 17 0
Coal- - --.......................................................... 0 4
Slate and fire clay................................................... 6 0
Coal.................................................................. 1 0
Slate and fire clay.................................................... 4 0
Coal................................................................. 1 2
Slate and fire clay.................................................... 4 0
Lower coal-........................................................2 0

I [Report on the Deep river country in North Carolina.] 35th Congress, 2d session. Senate Ex.
Doc. No. 26.

2 Reporton the North Carolina coal fields, to the Department of Agriculture (of North Carolina),
Raleigh, 1885, p. 22.
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DAN RIVER AREA.

The rocks in this area are similar in nearly every respect to those of
the Deep river area, but the shaly slates in the central portion of the
series are thicker and perhaps of greater extent. They contain many
bands of black bituminous and carbonaceous layers, which have been
frequently mistaken for coal.

This area has been critically examined by Chance,' who reports that
the coal occurs merely as sporadic deposits of limited extent and too
thin, irregular, and uncertain to be of commercial value.

COMMERCIAL DEVELOPMENT.

Mr. Heinrich 2 states that coal was discovered in the Richmond area
as early as 1700 and was then mined for local use. Systematic mining
was begun about 1790. This was the first coal mined for shipment in
the United States. The total production of the area from 1822 to 1878
is estimated at 5,647,621 tons. Since 1878 mining has been carried on
at Clover Hill and at the Norwood and Powhatan mines, the annual
output being about 700,000 tons.

Coal is reported to have been mined in a small way in the Farmville
area 3 between 1855 and 1870, but no definite record of the operation is
available. I have been informed that mining was resumed in 1890 with
a promise of good results.

The coal seams of the Deep river and Dan river areas, like those
near Richmond, outcrop at the surface. Coal was dug from open pits,
for local use, early in this century, but no systematic mining was car-
ried on until about 1850, when improvements in the navigation of Deep
river rendered its shipment practicable. The most active period in
the history of this field was just preceding and during the civil war.

When I visited the area in 1885 no mining was being done, although
a systematic examination of the value of the coal seams near the Gulf
was being made. At Egypt all work had been suspended for fully
twenty years, and the deep shaft was in ruins.

In the Dan river area a little coal was mined during the war, for use
in Danville. 4

The reason for the unsatisfactory history of the Newark coal fields
lies primarily in the great disturbances that the various areas have
suffered on account of tilting, faulting, and igneous intrusions. The
presence of " fire damp" in many of the mines and a tendency to spon-
taneous combustion have also added to the danger and expense of

I Report on the North Carolina coal fields to the Department of Agriculture (of North Carolina),
Raleigh, 1885, pp. 62-66.

2 The history of this coal field and a detailed record of the amount of coal produced in various years

is given by Heinrich. Am. Inst. Min. Eng., Trans., vol. vi, pp. 266-274.
3 The history and character of this field and of related coal-bearing areas, is given by S. H. Daddow

and B. Bannan, in " Coal, Iron, and Oil, etc," Pottsville, Pa.. 1866, pp. 393-406.
' The history of these various fields has been summarized by H. M. Chance in report on the coal

fields of North Carolina, made for the State Board of Agriculture, Raleigh, 1885, pp. 22-24.
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working. In all the fields mining was begun at the surface. Water
was thus. admitted and the most valuable portions of the beds per-
manently injured. The lack of foresight in the early development of
the mines has practically ruined large areas.

At present the cheapness with which coal can be furnished along
the Atlantic border, from the extensive mines on the west slope of the
Appalachians, practically closes competition in the mines of the Newark
area, where mining is more expensive than in the great fields farther
west, owing to the natural difficulties suggested above. Those best
qualified to judge of the value of the Richmond field are of the opinion
that it contains an important reserve supply of coal which will be util-
ized in the future.

The value of some of the highly carbonaceous slates associated with
the coal, for gas manufacture, indicates that they too will ultimately
be used.

The disturbed and broken condition of the rocks here considered
precludes the hope that they will ever yield even limited supplies of
oil or gas. -

THICKNESS OF THE NEWARK ROCKS.

Many estimates have been made of the thickness of the Newark
rocks, but owing to the faulted structure that characterizes the system
no generally accepted results have been reached. It is possible to
measure the thickness in the Danville, Dan river, and Wadesboro
areas with a reasonable approximation to accuracy, but this has not
been done. The only reliable evidence of the thickness of the system
available is the records of various deep borings that have been made.

An artesian well at Northampton, Massachusetts, sunk in the lower
sandstone of the system, reached a depth of over 3,000 feet without
reaching the underlying crystalline rocks.' A well bored near New
Haven, Connecticut, by the Winchester Arms Company, approximately
2 miles from the west border of the Newark rocks, reaches a depth of
2,400 feet without passing through the system.2

Many wells have been sunk in the Newark area of New Jersey in
search of artesian water. The deepest of these is at Paterson and
reached a depth of 2,100 feet, all but the upper 6 feet being in the
sandstones, shales, etc.3

Explorations for coal with the diamond drill at Midlothian, Virginia,
near the eastern margin of the Richmond area, reached the underlying
granite at a depth of 1,518 feet. 4

'Emerson, B. K.: (Topography and Geology of Hampshire county, Massachusetts.) In Gazetteer
of Hampshire county for 1854-1887. Compiled and edited by W. B. Gray, Syracuse, N. Y. (1888), p. 19.

2 Hubbard, 0. P.: New York Acad. Sci., Trans., vol. Ix, 1889-1890, p. 3. It is stated by J. D.

Dana that this well shows a depth of Newark rock of at least 3,100 feet. Am. Jour. Sci., 3d ser., vol.
XL1I, p. 442.

3 Cook, G. H.: Geol. Surv. of New Jersey. Ann. Rep. for 1885, Trenton, N. J., 1885, p. 115.
4 Heinrich, 0. J.: The Mesozoic Formation in Virginia. In Am. Inst. Min. Eng., Trans., vol. VI,

1879, pp. 256-260.
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At Durham, North Carolina, near the west margin of the Deep river
area, a well was bored a few years ago to the depth of 1,600 feet, all
in rocks of the Newark system.

The data in hand are not sufficient to determine the thickness of
rock in the various Newark areas, but it is evident from the records
of the Northampton well that an estimate of 4,000 feet could not be
considered excessive. When it is remembered that great erosion has
taken place, it is evident that the original thickness of the system
must have far exceeded the amount just stated.



CHAPTER V.

CONDITIONS OF DEPOSITION.

In the present section, the manner in which the various beds of the
Newark were deposited as well as the evidence they contain as to the
character of the climate during the time of their accumulation, will be
considered.

PHYSICAL CONDITIONS.

PREVIOUS INTERPRETATIONS.

A hypothesis proposed by Rogers,1 which refers the deposition of the
rocks of a large part of the Newark system south of New York to the
action of a river rising in the Southern States and emptying into the
ocean in the neighborhood of the present site of New York, has met
with so little favor and is so inconsistent with later observations that
it seems unnecessary to consider it at this time.

The rocks of the Acadian area are considered by Dawson 2 as having
been deposited in a bay resembling the present Bay of Fundy, which
was swept by strong tides and currents that carried away the argil-
laceous matter and prevented the deposition of muddy sediments.

In reference to the conditions of deposition of the Newark system
in general, Dana3 observes that the absence of radiates, the paucity of
mollusks, and the presence of few species that are properly marine,
prove that the ocean had imperfect access, where any, to the regions in
which the rocks were deposited. The beds are not seashore formations
like the Cretaceous and Tertiary, which goes far to confirm the idea
that they are partially estuary and partly of lacustrine origin.

A little later in the same volume Dana states :4
The position of the [Newark] beds on the Atlantic border shows that this part of

the continent stood nearly at its present level. The strange absence of marine de-
posits along the Atlantic border may be accounted for by supposing that the dry
land stretched farther out to the eastward, and that seashore deposits were formed
which are submerged. A change of level of 500 feet would take a breadth of 80
miles from the ocean and add it to the continent.

I Description of the geology of the state of New Jersey. A final report. Philadelphia, 1840, pp. 115,
166-171. The hypothesis proposed by Rogers is quoted by w. W. Mather in Geol. of New York, part
1, 1843, pp. 289-293, who agrees with Rogers in the main, but ascribes the deposition of the rocks of

the Newark system in an inclined position to the meeting of equatorial and polar oceanic currents.
The hypothesis proposed by Rogers is dissented from by E. Mitchell in "Elements of Geology, with
an outline of the geology of North Carolina," 1842, p. 133.

2Acadian Geology, 2d and 3d editions, 1868, 1878, p. 111.
3 Manual of Geology, 2d ed., 1875, p. 420.

'Ibid, pp. 422-423.
45
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In this connection LeConte' writes:

During the Jura-Trias [Newark] the shore line to the north was still beyond what
it is now, for no Atlantic border deposit is visible; and along the Middle and South-
ern States it was certainly beyond the bounding line of Tertiary and Cretaceous,
for all the Atlantic deposits of this age have been covered by subsequent strata; and
yet, probably not much beyond, for some of these Jura-Trias patches seem to have
been in tidal connection with the Atlantic Ocean. It is probable, therefore, that the
shore line was a little beyond the present New England shore line, and a little
beyond the old Tertiary shore line of the Middle and Southern Atlantic States.

A little back from this shore line, and at the foot of the Appalachian chain, there
was a series of old erosion or plication hollows stretching parallel to the chain.
The northern ones had been brought down to the sea level, and the tides regularly
ebbed and flowed there then as in the Bay of San Francisco or Puget Sound at the

present time. In the waters of these bays lived swimming reptiles, Crocodilian and
Lacertian, and on their flat, muddy shores walked great bird-like reptiles, and pos-

sibly reptilian birds. The more southern hollows seemed to have been been above
the sea level, and were alternately coal marshes and fresh-water lakes, emptying by

streams into the Atlantic; or, according to Russell, there may have been but one

great sound stretching from Nova Scotia to North Carolina, in which the tides flowed
and ebbed, the southern end being swampy or marshy. . Since that time the coast

has risen 200 or 300 feet, and these patches are therefore elevated so much above the

sea level.

The physical conditions under which the rocks of the Newark system

in New Jersey and the Connecticut valley were deposited, as described

by Newberry, 2 are here cited:

Many of the beds show ripple marks, sun cracks, and rain drop impressions,

which prove that they were once beaches or mud flats, sometimes exposed to the air.

They are also frequently impressed by the tracks of large and small animals. Every-

thing indicates that these tracks were made by animals that frequented the shores
of bays and estuaries where the retreating tide left broad surfaces which were their

feeding grounds. Inasmuch as many successive beds show ripple marks, sun cracks,
and tracks, the conclusion seems inevitable that the areas where these strata were

deposited were slowly sinking and that the land-wash spread by the tide constantly
formed new sheets, upon which fresh records were inscribed.

CONCLUSIONS.

The generally accepted conclusions of geologists in reference to the

mode of deposition of the rocks under discussion seem to be, that the

beds were water laid and must have accumulated in land-locked

estuaries and swamps. The suggestion many times advanced that

these rocks are lacustral in origin has never been sustained by direct
evidence.

The facts on which these conclusions are based' may be summarized

as follows:

(1.) Absence of characteristic marine or fresh water fossils, thus sug-
gesting brackish water and unstable condition.

(2.) Fossil fishes closely allied to existing ganoids of rivers and lakes,

which were, perhaps, migratory in their habits and, like salmon at the
present time, were destroyed in large numbers at the mouths of the

small streams which they frequented during the breeding season.

'Elements of Geology, 1882, pp. 469-470. 2 U. S. Geol. Survey, Monograph vol. 14, 1888, p. 5.
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(3.) Rapid alternations of sediments which are frequently cross-bed-
ded, and the presence of footprints, raindrop impressions, etc., indi-
cating the prevalence of high tides.

(4) The presence of land plants in the more carbonaceous portions
of the deposit, and of fossil wood in many localities in the sandstone,
indicating the proximity of land.

These facts favor the conclusion already stated, that the rocks, espe-
cially of the northern portion of the Newark system, were deposited in
broad, shallow, tide-swept estuaries, in which broad expanses of mud
were left exposed at low water. - The southern part of the area of depo-
sition was low and swampy, and received accumulation of carbonaceous
matter. A slow subsidence during the period of deposition is shown,
particularly in the northern areas, by the occurrence of footprints and
raindrop impressions at many horizons.

CLIMATIC CONDITIONS.

Several expressions of opinion have been, published respecting the
prevailing climatic conditions during the Newark period. I will state
the conclusions that have been reached, and then review briefly the
evidence on which they rest.

In describing certain coarse deposits on the east border of the Deep
river area in North Carolina, Kerr' suggested that they indicated a
sub-Newark glaciation. But these deposits have been shown by Fon-
taine, 2 to belong at the end rather than at the beginning of the Newark
period. A similar remark was made by Shaler, Davis3 and Hitch-
cock,4 in reference to the origin of the coarse conglomerates of the
Newark system in the Connecticut valley.

It has been suggested by Dana5 that the Connecticut valley had its
violent floods during the Newark period, which may have been en-
larged by the waters and ice of a semiglacial era.

GLACIAL HYPOTHESIS.

The most extended discussion of the glacial origin of the coarse con-
glomerates of the Newark system that has been made, is by Fontaine.6
In order to give an impartial hearing to the hypothesis of Mesozoic
glaciation, his conclusion is cited in full:

I think that many of the features described in the preceding pages can best be ex-
plained by supposing that in Triassic and Jurassic times, the Appalachian mountain
region was receiving supplies of snow too great to be removed by melting. Conse-
quently the excess must have been discharged by glaciers. These must have ad-
vanced and receded more than once in the earlier periods, but did not penetrate to
the sea. Toward the close of the Jurassic they advanced in such force that they

I Rep. of the Geol. Survey of North Carolina, vol. 1, 1875, p. 146.
2 Am. Jour. Sci., 3d ser., vol. xvii, 1879, p. 34.
Illustrations of the earth's surface, Glacier, Boston, 1881, pp. 95-96.
4 Geology of New Hampshire, Concord, 1878, vol. In, Part 3, p. 283.
5 Am. Jour. Sci., 3d secr., vol. xvii, 1879, p. 330.
6Thid., pp. 236-237.
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reached the sea. In the intervening time, while the ice was gathering force, ice
rafts, charged with stones and earth, floated down the streams which issued from
the foot of the ice. To the frequent pushing forward, and the consequent abrasion
of the matter accumulated at the foot of the ice, and in the upper course of the rivers,
we must attribute much of the rounded and polished condition of the Potsdam stones
now found so far to the east of their original position. This ice may have made its
final advance over the whole of the portion of the Atlantic slope in which the features
above described are found, or it may have issued from the Blue Ridge, mainly along
the line of the Potomac and James, and then in its farther advance to the east have
spread laterally, so near the border of the Azoic, as to have coalesced into one sheet.
The facts observed rather favor the latter method of advance. From this supposi-
tion it would follow that the Mesozoic areas were fed by the cold waters issuing
from the ice and snow on the mountains. This may account for the paucity of animal
life, especially molluscan life, that they show. The only marine waters with which
they could communicate contained forms that could not live in the cold inland waters.

It is probable that the courses of the present principal streams were marked out
by this ice action, and hence comes their direct course and independence of the char-
acter of the rocks over which they flow. There is no difficulty in explaining the
growth of the plants, now found fossil, at a time when the Appalachian mountain
belt was covered with snow. All that was needed was a raising of the present winter
temperature in the lowlands, for we shall show that for the formation of glaciers on
the hights the climate need not have been colder than at present. Owing to the non-
existence of the Rocky mountains, the cold western and northwestern winds of the
present time would not by reflection from that chain then reach the eastern slopes.
At the same time the greater extension of the Gulf waters northward would cause
southerly winds to sweep over these slopes. These winds passing over the cold waters
of the lakes and great rivers would form abundant fogs. Thus a mild, equable, and
moist climate would be produced in the lowlands, even if the earth had its present

amount of cold, causing the growth of ferns, cycads, etc., and covering the hills with

the immense growth of coniferous trees which we know must have existed. This
condition of things would also be eminently favorable for the production of coal.
This was only brought to a close in the final advance of the ice at the end of the
Jurassic period, when all the abundant forms of plants of that period were extin-
guished to appear no more. No other cause seems adequate to explain the total ex-

tinction of the Jurassic flora, and the complete change which we find in the succeed-
ing Cretaceous flora.

But while the plants were growing in the lowlands and around the lakes, a very
different condition of things prevailed in the high Appalachians. The stratigraphy
of the formations composing this belt, and the amount of erosion which, as we know,
took place, make it clear that in the early Mesozoic times much of this region must
have stood above the snow line, and a still larger portion near it. If we recall the
physical features of the North American continent which existed at that time, we

shall see that even with our present climate then prevailing, the conditions would
have been eminently favorable for the formation of glaciers. Along with a sufficient
degree of cold we must have abundance of moisture to produce glaciers. This would
be supplied by the western and southwestern winds. The latter would sweep un-
checked from the Pacific over vast bodies of warm waters in the interior, and meet-
ing the lofty mountain belt of the Appalachians, would give unlimited supplies of
snow. The configuration of this elevated district with its broad slopes, and long
valleys inclining in one direction, would be eminently favorable for the collection
of snow and its discharge in the form of glaciers. Indeed this region must at that
time have formed a perpetual storm center. We are not without evidence, however,
that a period of cold greater than that now existing, prevailed toward the close of
the Jurassic, and in this we find the explanation of the advance of the ice so far to
the east at that time.



GLACIAL THEORIES CONSIDERED.

The statement has recently been made by J. D. Dana 1 that the
Newark period "ended in a semiglacial era, as is admitted by all who

have studied the beds." The evidence which is advanced to support
this view "consists of thick deposits of stones and bowders in which
occur masses 2 to 4 feet in diameter, and therefore such as only ice
could have handled and transported. They are situated along the west
side of the area in Virginia, Maryland, and New Jersey (where the dip

of the Jura-Trias [Newark] beds is westward), 2 and on the eastern, in
Connecticut and Massachusetts (where the dip is eastward). Fontaine
has found in Virginia and Maryland that they are the later beds of the

formation." Beds north of Amherst, Massachusetts, containing bowl-
ders 3 to 4 feet in diameter are referred to, and Edward Hitchcock's con-
clusion, that they are the upper beds of the series, is cited. Coarse
deposits near East haven, Connecticut, are also mentioned.

The considerations which are thought to maintain the hypothesis of

glaciation during the Newark period may be briefly stated as follows:
(1) Presence of coarse conglomerates and breccias at many localities.
(2) Absence of fossil mollusks, radiates, etc.
(3) Unexplained phenomena in the drainage and relief of the Appa-

lachians.
(4) Extinction of the fauna and great changes in the flora of the

Atlantic border in the' interval between the Newark and Cretaceous
period.

Before discussing the value of this evidence let us see what records

might reasonably be looked for in case glaciers did assist in the depo-
sition of the Newark sediments.

PRESERVATION OF GLACIAL RECORDS.

All records of glaciation when not buried beneath subsequent deposits
would certainly be destroyed by atmospheric decay and erosion during
such a vast lapse of time as hlas intervened between the Newark period
and the present day. An exception to this statement may possibly
exist in the effects which glaciation might impress upon the drainage
and topography of a region. It is possible that some of the seemingly

abnormal features in the drainage of the Appalachians may be accounted
for on the hypothesis that they are an inheritance from an ancient
period of ice invasion.

Among the direct evidences of glaciation which might be preserved
for indefinite ages are:

(1) Smooth and striated rock surfaces, characteristic of ice action.
Such surfaces if buried beneath fine sediments might be preserved in

their original condition; or casts of them might be made, in the same
manner that impressions of foot-prints showing the most delicate mark-
ings, have been preserved.

(2) Bowlders, smooth and striated and faceted by glaciers, might

I Am. Jour. Sci., :ld ser., vol. xL, 1890, p. 436. 2 Ibid., vol. XLI, 1891, note of errata.
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retain their peculiar markings for an indefinite period, especially when
cemented with fine sediment oif united by calcareous or other infiltra-
tions.

(3) When a glacier enters a lake or estuary, morainal material is
deposited in irregular, unassorted heaps about its foot. The distance
seaward to which terminal moraines may be deposited, depends on the
size of the glaciers and on the depth of the water bodies they enter. A
shallow estuary or lake would offer but feeble resistance to the advance
of a glacier, and might have moraines widely distributed over its bottom.
On the other hand, a deep water body with precipitous shores, would
retard the progress of a glacier or check its advance altogether. The
result would be the formation of moraines near the water margin.

(4) When glaciers enter water sufficiently deep the ice breaks off

and forms bergs which may transport stone and bowlders to great dis-
tances, and finally drop them in the fine sediments that accumulate in
deep water.

(5) The effects of a glacial period on animal and plant life has received
much attention, but it is difficult to indicate what permanent records
of this nature might be expected. A long period of glaciation might
revolutionize the fauna and flora of a region, while many alternations
of warm and cold climates would produce even greater changes. Lux-
uriant forests, however, are known to grow close to.existing glaciers.
not only in tropical and subtropical regions, but in high latitudes,
The Malaspina glacier, Alaska, is not only bordered by exceedingly
dense forests, but the moraines resting upon its margin are covered
over an area of many square miles with dense vegetation, and support
forests of spruce trees, many of which are fully 3 feet in diameter.
Plants indicating temperate and tropical conditions might easily be
preserved in connection with glacial deposits, but such paradoxical
records must, for the most part, occur in connection with the deposit
of glaciers originating in lofty mountains, and not along the borders
of continental glaciers like those that coveed the northeastern part of
North America during the Pleistocene.

The water into which large glaciers discharge either directly or after
melting are cold and cold not be inhabited by animals characteristic
of tropical conditions. It is in the animal remains found in the fine
deposits, intimately associated with glacial accumulations, that we
should expect to find the best records of the climatic conditions under
which the strata were deposited.

WEIGHT OF THE EVIDENCE OF GLACIATION.

Having in mind what records might reasonably be expected to occur
in the rocks of the Newark system if glaciers had assisted in their
deposition, let us see what the facts at:

(1) No smooth and striated rock surfaces have been discovered
beneath the system.

[BUrLL.85.
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(2) No glaciated bowlders have been observed in the coarse con-
glomerate.

(3) The bowlders in the conglomerates are usually rounded and are
such as streams, especially if assisted by river ice, could transport.
Large angular erratics are conspicuous by their absence.'

(4) The coarse material characteristic of portions of the system is

confined principally to its bottom and sides. As the fine sediments
closely associated with the coarse deposits are frequently ripple-marked
and contain footprints and raindrop impressions, it is evident that the
water bodies in which these beds were deposited were shallow. The

water being shallow, there is no reason why glaciers should invariably
stop at the shores and deposit their loads, instead of spreading widely

over the basin. Besides, the coarse deposits do not have the hetero-
geneous character of moraines, but are frequently stratified and show

current bedding, as if deposited by strong currents.
(5) Along the outer or seaward margins of the coarse layers they are

interstratified with fine sediments which are not crumpled or contorted
as would be expected had glaciers invaded the basins in which they
were laid down.

(6) No scattered bowders or large rock fragments, indicating iceberg
drift, have been found in the fine sandstones and shale which make up
the great bulk of the system.

(7) No fossils that are indicative of a cold climate have been found.
As stated in a previous paper,2 it is not probable that the great num-

bers of reptiles, some of them of gigantic size, which lived during the
Newark period, could have existed in estuaries that were partially oc-
cupied by ice and in which icebergs were floating. Coldblooded ani-
mals at the present day are confined to warm regions, and there is no
reason to suppose that this law was reversed during the Newark period.
The swarms of reptiles that formerly inhabited the Connecticut valley
and New Jersey regions must have required a large amount of plant or
animal food. This would imply also that the shores of the Newark
basin were more like those of Florida than those of Greenland at the
present time.

To make more specific objections to the hypothesis of glaciation, it

may be remarked that paucity of molluscan life does not necessarily in-
dicate a cold climate, as implied by Fontaine,' since, as is well known,
many species of shells are found in the mud at the foot of existing gla-
ciers which terminate in the sea. The same and allied species of mol-
lusks occur in the Pleistocene glacial clays of both Europe and America,

thus showing that the existence of glaciers is not necessarily attended

'Even angular rock masses 20 or 30 feet in diameter are not alone sufficient evidence of glacial action,
since such masses occur in alluvial cones in the arid regions 2 or 3 miles from the outdrop from which
they were derived.

20n the former extent of the Triassic formation of the Atlantic States. Am. Nat., vol. xiv, 1880,
p. 710.

3
Am. Jour. Sci., 3d s8r., vol. xvii, 1879, p. 52.
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with the extermination of the lower grades of marine life. Besides, the
glacial hypothesis for accounting for the general absence of molluscan
life in the Newark system is not the only one in the field; other more
or less satisfactory explanations of the same phenomena have been
offered, which do not imply an arctic climate.

From what has been stated in the last few pages it seems obvious
that the only basis that can possibly be claimed for the glacial hypothe-
sis under discussion, is the presence of coarse conglomerate along por-
tions of the borders of the Newark areas. That the character and distri-

bution of this conglomerate are such as would result from the action of
waves and currents along a shore from which debris was being derived
is seemingly sufficiently upheld by observations to exclude other hy-
potheses.

As shown elsewhere in this paper the coarse deposits are not confined
to the present surface, but occur at the base of the system and inter-
stratified with fine sediments along certain portions of the margins of
the existing areas. Furthermore, the fine sediments associated with
the coarse deposits are not crumpled or contorted, as would be expected

had glaciers ridden over them. The rock masses forming the conglom-
erate are usually either rounded or subangular, and are such as high
grade streams might sweep down into an estuary. Large angular
masses like those occurring on many glaciers are notably absent.

In reference to the break in the succession of animal life and the great
changes in the flora of the Atlantic coast between the deposition of the
Newark beds and the next succeding formation, it is to be remembered
that a great unconformity occurs at this horizon which makes a gap in
the life records. How long this time was we have no means of judg-
ing, unless it is that during the interval the animals characteristic of
the Newark become extinct and the flora greatly modified. As is well
known, such breaks in stratigraphy are accompanied by equal marked
modifications in the life records at niany horizons in geological history.

To assume that the changes in the flora and fauna between the close
of the Newark and the beginning of the next period of which there is
any record in the Atlantic coast region are due to a glacial epoch is
doing violence to a general rule. Great breaks in stratigraphy are al-
ways accompanied by breaks in the life records.

INDICATIONS OF A MILD CLIMATE.

In an essay on the subaerial decay of rocks and the origin of the red
color of certain deposits, 1 I have shown that there are reasons for con-
sidering the characteristic red color of the rocks of the Newark system as
due to the subaerial decay of the dbris of which they are composed
previous to its deposition. It is also shown in the paper referred to

that such decay occurs especially in warm humid regions. The sug-
gestion was also made, as has been done in substance previously by
Von Richthofen, that the decay indicated by the character of the ma-

Bull. U. S. G ol. Survcv, No. 52.
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terial forming the Newark rocks may have occurred in a great measure
during the Carboniferous. This hypothesis is not necessarily inconsis-
tent with the hypothesis of glaciation, however, as the accumulated
debris resulting from a long period of decay might have been removed
and deposited during a subsequent period of glaciation.

The plants that have been found in the Newark system are repre-
sented at the present time mainly by Araucarian pines, ferns, equiseta,
and cycads, thus suggesting a temperate or subtropical climate.
Although this flora is not inconsistent with the contemporaneous exis-
tence of local glaciers, yet it may be taken as evidence that a decidedly
glacial period like that of the Pleistocene did not occur during the time
it flourished.

CONCL[TSIONS.

The absence of glacial records seems to warrant the conclusion that
glaciers did not enter the basins in which the Newark rocks were depos-
ited. It does not follow, however, that the Appalachians were not occu-
pied by local glaciers. The suggestion that those mountains were

higher in the Newark period than now, and were covered with peren-
nial snow, while the adjacent low lands enjoyed a mild climate, seems
an attractive and very possible hypothesis, but definite evidence as to
its verity has not been obtained. The proof that the climate of the
Atlantic slope during the Newark period resembled that of Italy at
the present pay, with glaciers on the neighboring mountains, must be
looked for in the drainage and sculpturing of the mountains, and the
character and distribution of the dbris washed from them. A period
of long decay preceding the birth of the Appalachian glaciers would
have prepared land to furnish abundant debris when the facilities for
transportation were augmented.

RESUME.

In this chapter an attempt has been made to show that the Newark
sedimentary rocks including conglomerate, sandstones, and shales were
probably deposited in tide-swept estuaries, while the carbonaceous
shales and associated coal seams originated in basins more thoroughly
shut off from the sea. The carbonaceous deposits are confined to the
southern areas, and indicate that subsidence was there less rapid than
farther north.

The eastern borders of the Newark estuary can only be determined
in part; portions of an eastern shore are preserved in the Connecticut

valley, and course conglomerates on the east side of .the Deep river
area seem to show that there was land to the eastward in that region,
as has been suggested by Kerr. Fnrflher than this, the facts in hand
do not warrant definite conclusions.

The climate of the period does not seem to have been marked by ex-

tremnes. Certainly the evidence indicating glaciation is weak, while the
suggestion of a mild climate has many considerations in its favor.



CHAPTER VI.

LIFE RECORDS.

The fossils now known from the system under review comprise two
genera of Marsupialoid mammals; a large number of batrachians and
reptiles, represented in part by bones and teeth, but principally by foot-
prints; several genera of fishes; a few imperfectly preserved molluscan
shells; a small number of insects, known from larvae and tracks; crus-
taceans of the genera Estheria and Cladonia, and what are supposed
to be the trails of higher forms, and a rich flora containing conifers,
cycads, equiseta, and ferns.

The most abundant fossils are footprints and trails impressed upon
the strata while in the condition of mud and sand and retained with
wonderful fidelity. Records are thus preserved of many animals, some
of them of gigantic size, no other relics of which have been found.

MAM1VYALS.

The mammalian remains thus far discovered consist of the jaws of
insectivors, obtained by Emmons' at Egypt, in the Deep river area,
North Carolina, some fifty years ago. These were described by Em-
mons under the name Dronotheriurn sylvestre, but have recently been
revised by Osborn 2, and shown to belong to two genera, for one of
which the name Microconodon is proposed. The mammalian remains
now known are Dronotherium sylvestre Emm., and Mieroconodon tenui-
rostris Osb.

BATRACIIANS AND REPTILES.

The earliest discovery of fossil bones in the Newark system was at
Phconixville, Pennsylvania. The fossils there obtained were determined
to be reptilian remains by Isaac Lea,3 and described by him under the
name Clepsysaurus pennsylvanicus. Clepsysaurus has since been re-
ferred to the Dinosauria by E. 1). Cope.

'American Geology, part vi. Albany, 1857, pp. 93-96.
2Observations upon the Upper Triassic mammals Dronothieriumn and Microconodon. In Philadelphia

Acad. Nat. Sci., Proc., vol. xvxvilr, 1887, pp. 259-363. A new mammal from the American Trias. In
Science, vol. viii, 1886, p. 510. The Triassie mammals Dronotheriuni and Microconodon. In Ain. Phil.
Soc.. Proc., vol. xxiv, 1887, pp. 109-111, 1). op. p. 111.

3Mentioned in Philadelphia Acad. Nat. Sci., Proc., vol. v, 1850-'51, p. 205. Described in Philadel-

phia Acad. Nat. Sci., Jour., 2d ser., vol. II, 1850-'54, pp. 185-202, pl. 17-19.
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The next important discoveries were numerous reptilian teeth and
fragments of bones obtained in North Carolina. These were studied by
Leidy and Emmons, and descriptions and figures of them published.'

The Newark rocks near Phoenixville and Upper Milford, Pennsylva-
nia, also yielded a number of vertebrate fossils, consisting of teeth and
fragments of bone, which were studied and classified by Leidy and Lea.2

Reptilian bones were also found in the Connecticut valley and de-
scribed by E. Hitchcock, 3 but these were too imperfect to admit of

accurate determination.
Recently, the vertebrate fossils from the Newark rocks of North

Carolina and Pennsylvania have been systematically investigated by
E. D. Cope,4 who has revised their classification and added several new
names to the list.

One of the most important finds in recent years of Reptilian remains in
the Newark rocks was mear Manchester, Connecticut. This consisted
of the skeleton of an. animal 6 or 8 feet long, embedded in the ordi-
nary brown sandstone of the region, which is supposed to have been
nearly perfect when discovered, but owing to ignorance of its value,
only portions were preserved. These have been described by Marsh5

under the name An clisaurus major. This was probably one of the
reptiles that left their footprints in such abundance on the sandstones

of the Connecticut valley, and encourages the hope that these rocks,

I Geological Survey of the Midland Counties of North Carolina. New York, 1856, pp. 293-322, pl. 5-8.
American Geology, part VI. Albany, 1857, pp. 54-93, pls. 5a, 6a, 8, 10.

2 Lea, Isaac: [On the finding of fossil reptile bones in a calcareous conglomerate near Upper Milford,
Lehigh county, Pa.] In Philadelphia Acad. Nat. Sci., Proc., vol. v, 1852, pp. 171-172. Description of a
Fossil Saurian of the New Red Sandstone formation of Pennsylvania, with some account of that forma-
tion. In Philadelphia Acad. Nat. Sci., Jour., 2d scr., vol. X, 1850-'54, pp. 185-202, pls. 17-19. Remarks
on the teeth of a Sauroid Reptile from near Phoenixville [Pa.]. In Philadelphia Acad. Nat. Sci., Proc.,
vol. viii, 1856, pp. 77-78. Abstract in Am. Jour. Sci., 2d ser., vol. xxi, 1856, pp. 122-123. [Remarks on
fossils from near Phonixville, Pa.] In Philadelphia Acad. Nat. Sci., Proc., vol. ix, 1858, p. 149.Leidy,
Jos.: [Remarks on fossils found near Phmuixville, Pa.] In Philadelphia Acad. Nat. Sci., Proc.,vol. xi,
1859, p. 110.

3
lchnology of New England: Boston, 1858, pp. 186-187. Supplement to the Ichnology of New Eng-

land : Boston, 1865, pp. 39-40, pl. 9.
4 The writings in which these fossils have been treated are noted below:
[Remarks on extinct vertebrates from the Mesozoic Red Sandstone of Pennsylvania.] Philadelphia

Acad. Nat. Sci., Proc., vol. xvni, 1866, pp. 249-250, 290.
Synopsis of the Extinct Batrachia, Reptilia, and Aves of North Carolina. Am. Phil. Soc., Trans.,

vol. xiv, 1871, pp. 1-252, pls. 1-14.

Observations on the Reptilia of the Triassic formations of the Atlantic region of the United States.
Am. Phil. Soc., Proc., vol. XI, 1871, pp. 444-446.

Observations on the distribution of certain extinct Vertebrata in North Carolina. Am. Phil. Soc.,
Proc., vol. xii, 1871-'72, pp. 210-216, pls. 1-4.

Synopsis of the Vertebrata whose remains have been preserved in the formations of North Carolina.
Report of the Geol. Surv. of North Carolina, vol. i. By w. C. Kerr, Raleigh, 1875. Appendix B, pp.
29-52, pl. 5-8.

Descriptions of extinct vertebrate from the Permian and Triassic formations of the United States.
Am. Phil. Soo., Proc., vol. xvni, 1878, pp. 182-196.

On some Saurians found in the Triassic of Pennsylvania by C. M. wheatley. Am. Phil. Soc., Proc.,
vol. xvii, 1858, pp. 231-232.

[vertebrate fossils of the Triassic beds of Pennsylvania.] In Sketch bf the Geology of York
County, Pennsylvania. By P. Frazer. In Am. Phil. Soc., Proc., vol. xxii, 1886, pp. 403-404.

A contribution to the history of the vertebrata of the Trias of North America. In Am. Phil. Soc.,
Proc., vol. xxiv, 1887, pp. 228-229, p1.1, 2.

&Notice of New American Dinosauria. In Am. Jour. Sci., 3d ser., vol. xxxvi!, 1889, pp. 831, 332,
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usually so barren in organic remains, may yield other vertebrate remains
in the future. Marsh has published a figure of the hind foot of this
fossil, and states that it is nearly related to the animal whose remains
were found at Springfield, Massachusetts, and described by Hitchcock'
under the name of Megadactylus polyzelus. Both fossils are referred to
the same genus by Marsh.

In studying the records that have been made from time to time of
the vertebrate fossils of the Newark rocks, one is impressed by the
large number of the genera and species that have been established on
very fragmentary remains. It seems, at least to one who is not a pale-
ontologist, that many changes in their classification must be expected
when more complete material is in hand. The detached teeth and frag-
ments of bone that have been found, however, are important in show-
ing that the Newark period had an abundant and varied batrachian
and reptilian fauna. This fact is also manifest from the numerous foot-
prints discovered.

No bones or other remains of birds have been obtained. This,
although negative evidence, supports in a measure the conclusion
reached by various students of the subject, to the effect that the abun-
dant footprints discovered in the Connecticut valley, New Jersey, and
Pennsylvania were made by reptiles.

The batrachians and reptiles from the Newark system now known
from fragments of their skeletons are as follows:

Name.

BATRACHIA.

Eupelor durur Cope-.....................................
Pariostegus myops Cope............................
Dictyocephalus elegans Leidy .................................

REPTILIA.

Anchisaurus major Marsh......................... .
Belodon pirscus Leidy-...................................
B. caroliniensis Emm .......................................

B. leaii E mm ................................................
B. lepturus Cope.............................................
Paleeseurusfrazerianus Cope..............................
Suchoprion cyphodon Cope...........................
S. aulacodus Cope ..........................................
Clepsysaurus pennaylvanicus Lea ............................
0. beatleianus Cope ........................................
Palaeoctonus appalachianus Cope........... ..........
T1hecodontosaurus gibbidens Cope ............................

Localities.

Phnixville, Pa.
North Carolina.

Do.

Manchester, Conn.
Emylsville and Phmnixville, Pa.
Egypt, N. C., Emylsville, and Phmnix-

ville, Pa.
Do.

Egypt, N. C., and Phoenixville, Pa.

Emylsville, Pa.
Do.
Do.

Phonixville, Pa.
Emylsville, Pa.

Do.
Do.

FISHES.

A monograph by Newberry, on the fossil fishes of the Newark sys-
tem, has recently been published, which contains all the information

1Supplement to the Ichnology of New England. Boston, 1805, pp. 39-40, p1. 9.



obtainable on the subject and renders it unnecessary at this time to
refer to the works of previous writers in this connection. In the work
referred to twenty-eight species of fossil fishes are described and re-
ferred to seven genera. The works of previous authors, including
those of Emmons, W. C. Redfield, J. H. Redfield, and others, have been
revised and a large amount of new material added. This important
monograph places our knowledge of the fossil fishes of the Newark
system on an equality with, if not in advance of, that of any other rock
series in this country.

The fossils described and illustrated by Newberry were obtained from
Boonton, New Jersey, Durham, Connecticut, and Turner Falls, Massa-
chusetts. They occur for the most part in fine grained black shales,
and are to be looked for anywhere in the Newark system, where rocks
of this description occur. The localities now known from which fossil
fishes have been obtained in greater or less abundance in the system
under review are as follows: Clover Hill and Maniken, Virginia;
Phoenixville, and Yerkes, Pennsylvania; Boonton, Pompton Furnace,
Weehawken, Shady Side, Field's copper mine (near Dunellen; this local-
ity is in Washington valley, 2 miles northwest of Dunellen, and is
probably referred to as "Plainfield" by Newberry), and Washington
Crossing (8 miles above Trenton), New Jersey; Durham, Westfield,
Middlefield, Glastonbury, Middletown, Berlin, and Southbury, Con-
necticut; Amherst, Chicopee Falls, Hadley Falls, Middletown, Sunder-
land, Turner Falls, Deerfield, and West Springfield, Massachusetts.

All of the fossil fishes thus far discovered at these localities are
Ganoids, and, with one exception, have small rhomboidal scales and
belong to the order Lepidosteida . The exception is Diplurus, described
by Newberry, which is referred to the order Crossopterygid.

The genera and species now known from these rocks are as follows:

Fossil fishes of the Newark system.

Name.

Acentrophores chicopensis Newb.................

Catopterus redfieldi Egt.........................

C. anguilliforinis W. C. R.:.....................

C. gracilis W. C. R...............................
C. minor Newb..................................

C. ornatus Newb................................

C. parvulus W. C. R............................

Dictyopyge macrura Egt .......................
Dipturus longicaudatus Newb...............
Ischypterus agassizii w. C. R ....................
I. alatus Newb .................................
I. braunii Newb ................................

I. elegans Newb ................................

I. fultlus Ag ....................................

I. gigas Newb ..................................
.latus J. H. R ..................................

Locality.

Massachusetts.
New Jersey (?), Connecticut, Massachusetts (?).
New Jersey, Connecticut, Massachusetts (?).
New Jersey, Connecticut.
Connecticut.

Do.
New Jersey, Connecticut, Massachusetts.
Virginia.
New Jersey, Connecticut.

New Jersey, Connecticut, Massachusetts.
New Jersey.

Do.
Do.

New Jersey, Connecticut, Massachusetts.
New Jersey.

New Jersey, Connecticut.
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Fossil fishes of the Newark system-Continued.

Name. Locality.

I. lenticutaris Newb............................. New Jersey.
I. lineatus Newb ................................ Do.
I. macropterus W. C. R .......................... Connecticut.
I. marshi W. C. R ............................... Massachusetts.
I. micropterus Newb ............................ New Jersey, Connecticut, Massachusetts.
I. minutus Newb ........... .................... Do.
I. modestus Newb ............................... New Jersey.
I. ovatus W. C. R ................................ New Jersey, Connecticut, Massachusetts.
I. parvus W. C. R ................................ New Jersey, Connecticut (?), Massachusetts.
1. robustus Newb ................................ New Jersey.
I. tenuiceps Ag .................................. New Jersey, Connecticut, Massachusetts.
Ptycioiepis marshii Newb........................ Connecticut.

INSECTS.

The presence of insect life in the Newark period is recorded by the
larva of a certain insect in considerable numbers in the rocks of the
Connecticut valley, and by numerous trails and minute footprints on
the glossy surfaces of certain strata in the same region. The larva re-
ferred to has been found at Turner Falls, Massachusetts, and was fig-
ured by Hitchcock' under the name Mormolucoides articulatus. It has
been more recently described and figured by Scudder,2 who concludes
that it is probably the larva of a Sialidan neuropteron, and remarks
that it has special interest from the fact that it is the oldest insect larva
known.

In "The Ichnology of New England" the footprints of insects are in-

cluded under one head with those supposed to have been made by crus-
taceans and myriapods, but in the "Supplement to the Ichnology of
New England" they stand by themselves and include twenty-four spe-

cies referred to eight genera. Some of these are illustrated by photo-
graphs by Hitchcock, and others are shown in a similar manner by
Deane3 in his beautifully illustrated work on the footprints of the Con.
necticut valley.

The classification proposed by Hitchcock for these delicate impres-
sions is based wholly on the footprints themselves, and would no doubt
be greatly modified if additional data were obtained. The markings
are of great value, however, and record faithfully that- there was an
abundance of invertebrate life on the shores where the gigantic rep-
tiles of the Newark period made their home.

"The Ichnology of New England," pp. 7-8, pl. 7.
'The oldest known insect larva, Mormolucoides articuatus, from the Connecticut river rocks. In

Boston Soc. Nat. Hist., Mem., vol. i, 1886, pp. 431-438, pl. 45. Republished in the Fossil insects of
North America. New York, 1890. 4, vol. i, pp. 323-330, p1. 19.

3Ichnographs from the sandstone of the Connecticut river. Boston, 1861. Pls. 40-41.



CRUSTACEANS.

CRUSTACEANS.

In the fine black shales and slates, and sometimes in the reddish
brown shales accompanying the coal seams of the Deep river, Dan
river, and Richmond areas, are great numbers of small crustaceans,
belonging to the genera Estherie and Candonia (cypridoe). The same
fossils occur in abundance in the black shale at Phonixville, Pennsyl-
vania, and in the similar rocks beneath the Palisades in New Jersey.
They have recently been found also by Nason' at many other localities
in New Jersey, and are thought by him to belong to certain definite hori-
zons, and therefore to be of value in deciphering the structure of the

system. The occurrence of these fossils throughout a wide range in
the fine grained strata at the south, has led the present writer to doubt
their'value in determining special horizons, and indicates that they
may be expected almost anywhere in the system where fine grained
rocks occur.

These fossils attracted the attention of the pioneer geologists of the
Eastern states, and were described in part by Rogers, Lyell, Lea, Em-
mons, and others; but the most systematic and exhaustive study of them
that has been made is by Jones.2 In the important monograph by this
author the descriptions and discussions of previous writers are re-
viewed, and the fossils themselves described and illustrated. The sev-
eral genera and species proposed by previous writers are shown to be-
long to a single species of Estherie and two species of Cadonia ().
The classification of these fossils as it now stands is as follows: Esthe-
ria ovata Lea (including the Posidononmyaninuta, of Rogers and Lyell;
Posidonia Lea; P. parva Lea; P. ovalis Emm.; P. multicostata Emm.;
P. triangularis Emm.); Candona (?) rogersi, Jones (including the
Cypris, of Rogers, Leidy and Wheatley, and Bairidia and Cypris, of
Emmons); Candona ('?) emmonsii Jones (including the granulated
species of Cypris, mentioned by Rogers and Wheatley). Full refer-
ences to the writings of previous authors on these fossils will be found
in the monograph just cited.

Besides the cases of minute crustaceans referred to above, fragments

of a shell of Limulus and of other crustaceans have been reported by
Wheatley3 from the black shales near Phonixville, Pennsylvania, but

these remains seem to have been too imperfect to admit of more than
a provisional classification.

Among the numerous tracks discovered on the sandstone of the

Connecticut valley, there are a number which seem to have been made
by crustaceans, some of them of large size, as was determined by
Hitchcock. Several illustrations of these footprints are given by

'Geol. Surv. of Now Jersey, Ann. Rep. for 1888, pp. 28-30.
2A Monograph of the Fossil Esthoere. Paltontographical Society, London, 1862. 4to. Pp. 81-89,

124-126, p. 2.
remarkss on the Mesozoic red sandstone of the Atlantic slope, And notice of the discovery of a

bone-bed therein at Peenixville, Pa., in Am. Jour. Sci., 2d ser., vol. xxxi, p. 43.
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Hitchcock in his work on Ichnology. From the imeiager records left by
these animals, it is manifest that we must wait for further evidence
before their place in the zoological series can be assigned.

MOLLUSKS.

Molluscan remains are exceedingly rare in the rocks of the Newark
system. The earliest record of the supposed occurrence of a shell is
by E. Hitchcock, jr. The fossil referred to was found in the coarse
sandstone of Mount Tom, Hampshire county, Massachusetts, and was
thought by its discoverer to be allied to the Rudistw of Lamarck, but
the fossil was so imperfect that even its family relations could not be
assigned with confidence. From the description and the rude figure
published by Hitchcock,' it seems doubtful if the object referred to can
even be classed among mollusks. Even if it is a shell, as supposed, it
imperfect condition and the fact that no other specimens have been
found, deprive it of nearly all taxonomic value. It was used by Hitch-

cock,2 however, as evidence of the post-Triassic age of the rocks in
which it was found.

Two species of Astarte, from near Washington, Middlesex county,
New Jersey, were described as being from the rocks now under dis-

cussion, by T. A. Conrad,' but the rocks in which they were found have
been shown by Whitfield4 to belong to the Raritan clays, which are
classed by McGee5 in the Potomac formation. Conrad has also described
a fossil shell, Solemya triasina," from near Perkiomen creek, which
empties into the Schyulkill near Valley Forge, Pennsylvania, and still
another, the .Myacites pennsylvanicus,7 from Phonixville, Pennsylvania.

Lewis" announced in 1884, the discovery of five distinct species of
lamellibranchs at Phonixville, Pennsylvania. Two of these are Unios
somewhat resembling U. calceolus and U. lanceolatus, of Lea; the others
were marine forms. In order to complete the record certain doubtful

references of fossil shells to the Newark rocks may be mentioned. Isaac
Lea 9 found small gasteropod shells in calcareous conglomerate, but those
were probably in fragments of Silurian limestone contained in the con-
glomerate. Another discovery referred with doubt to this system, was

I A new fossil shell in the Connecticut river sandstone, in Am. Jour. Sci., vol. xxii, 1856, pp. 239-240.
2lchnology of New England, pp. 6-7, p. 5.
3 Descriptions of and references to Miocene shells of the Atlantic slope, and descriptions of two

supposed Cretaceous species, in Am. Jour. Conch. , vol. Iv, 1868, p. 279.
4 Brachiopoda and Lamellibranchiata of the Raritan clays and greensand marls of New Jersey; U.

S. Geol. Surv., Monograph vol. Ix, 1886, pp. 22--27.
5 Three formations of the Middle Atlantic slope, in An. Jour. Sci., 3d ser., vol. xxv, 1888, pp. 136-137.
6 Descriptions of new fossil Mollusca, principally Cretaceous, in Am. Jour. Conch., vol. v, 1870, p.102.

NOTE.-From the arrangement of this article it would appear that three other fossils, one of them
from Haddentield, N. J., were also referred to the Newark system, but it does not seem as if this could
have been Conrad's intentions. I. C. R.

7 Description of new species of Myacites, in Philadelphia Acad. Nat. Sci., Proc., vol. Ix, 1857, p. 166,
vol. xii, plate.

8 Science, vol. in, p. 295.
'Phil. Acad. Nat. Sci., Jour. n. s., vol.11, 1853, p. 194.



made by W. M. Gabb,' at Warm Springs, Virginia; we now know that
the beds at that locality are much older than the Newark.

The nearly complete absence of molluscan fossils and the total absence
of sponges, corals, and other life records characteristic of oceanic con-
ditions, as well as the discovery of Unios by Lewis is evidence that the
waters in which the Newark beds were deposited were not in open com-
munication with the ocean.

FOOTPRINTS.

Footprints in sandstone and shale have been found at a large number
of localities in the Connecticut valley, New Jersey, and Pennsylvania.
In the, areas south of Pennsylvania no records of this character have yet
been discovered. The numerous localities in the Connecticut valley in
which footprints have been obtained are indicated in part on the map

accompanying Hitchcock's work on Ichnology. In New Jersey these
fossils have been found at New Vernon, Whitehall, Pompton Furnace,
and Boonton, Morris county; underneath the Palisades at Weehawken,
in Washington valley near Plainfield, near Princeton; and at Milford
and Tumble station on the Delaware. The localities that have yielded
the most abundantly are Whitehall and Milford.

In Pennsylvania fossil footprints were found many years ago and
described by Lea.2 More recently they have been found by Wanner 3

in considerable numbers, at Goldsboro, York county. Many of the foot-
prints from New Jersey and Pennsylvania have been examined by C.
H. Hitchcock, and found to belong to tile species which occur in the
Connecticut valley.

The history of the discovery of footprints in the Connecticut valley
is well known and does not require more than brief mention at this time.
The chief works on the subject are indicated below, 4 and in these refer-
ences will be found to earlier publications.

In Hitchcock's great work on the Ichnology of New England, and in
the supplement that followed, the footprints of more than one hundred
distinct species of animals, some of them of gigantic size, were described
and named. In this investigation the footprints alone were available
for study, and on them a detailed classification was based. In this
classification the footprints are referred to animals ranging from mar-
supialoid mammals, through birds, batrachians, lizards, turtles, crus-
taceans, myriapods and insects to annelids. There are besides certain
peculiar markings which are supposed to have been made by fishes.
In addition to the records of animal life, the surfaces bearing the foot-
prints are frequently pitted with raindrop impressions, beautifully cor-

t Phil. Acad. Nat. Sci., Jour., vol. Iv, 1860, p. 107.

-Philadelphia Acad. Nat. Sci., Proc., vol. viii, 1856, p. 8.
3 Annual Report of the 2d Geol. Surv. of Pennsylvania, for 1887, Harrisburg, 1889, pp. 31-35.
4 Hitchcock, E.: Ichnology of New England, Boston, 1858,4to. pp. i-xn, 1-220, ps. 1-60. Supplement

to the Ichnology of New England, Boston, 1865, pp. i-x, 1-96. pls.1-20. Deane, J. Ichnographs from
the sandstone of the Connecticut river. Boston 1861, 4to, pp. 1-61, ps. 1-46.
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rugated with ripple marks, and covered with a network of intersecting
shrinkage cracks.

The majority of the tracks discovered by Hitchcock have three toes,
and were supposed by him to have been made by birds. This conclu-
sion has subsequently been greatly modified owing to the fact that four

and five toed tracks have been discovered in such relation to the three-
toed ones, as to show that the animals that made them were four footed.
The true ornithic character of any of the tracks can not be considered
as proved, and the opinion now prevails among those best qualified to
judge in such matters, that the greater part of the tracks were made
by reptiles and amphibians.

PLANTS.

Fossil plants have been found in several of Newark areas, from the
Connecticut valley southward, but they occur in greatest abundance in

connection with the coal seams of the Richmond and Deep river areas.
In the Connecticut valley they have been found sparingly at Turner Falls

and Sunderland, Massachusetts, and at Durham, Middletown and Port-
land, Connecticut. In New Jersey they occur in small numbers at New-
ark, Milford, Boonton, and a few other less important localities. In
Pennsylvania a few have been found at Phonixville, Guynedd, and
Goldsboro. In the Richmond area they occur in great abundance at
Clover Hill, and have been found at Midlothian and Manikin, Deep
run, etc., where fine dark slates occur. They have been found also il
the Farmville area, but no considerable collections have been made
there. In the Deep river area they are abundant in the fine slates asso-
ciated with the coal deposits near Egypt, and were found also by
Emmons in considerable numbers near Locksville, in a dark slate inti-
mately associated with coarse conglomerate.

In the northern areas the plant remains are largely in sandstone, and

consist usually of the more durable portions of plants which could with-
stand long transportation. .At several places in the Connecticut valley
and New Jersey they consist of stems deprived of their leaves and bark
and scattered through the sandstone. In such cases it is evident that
they have been subjected to long transportation, and swept into the
areas of deposition from neighboring highlands. In the south, however,
the conditions in the majority of instances were different, the plants
were preserved where they grew, and even the most delicate fronds
were faithfully preserved. In some of the sandstone areas the silicified
trunks of trees are preserved in considerable numbers. One of the
most important localities is at Germantown, at the southern end of the
Dan river area. Similar silicified trunks have also been found at Man-
assas, Virginia, and in Massachusetts.

Obscure vegetable remains from the Connecticut valley were described
principally by Hitchcock, but were too imperfect to be of much value.
The plants of the Richmond coal field attracted the attention of Rogers

[BULL. 85.
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and of Lyell, while those of North Carolina were described and illus-
trated by Emmons.

A few plants from the Richmond coal field found their way to Europe
and were described in the classic works of Schimper and Brongniart.
Recent studies of these fossils, however, have carried our knowledge of
them far beyond the early attempts, and in the monographs of Fon-
taine' and Newberry2 is contained our present knowledge of this flora.

In Fontaine's monograph descriptions and figures are given of forty-

two species of fossil plants from the Richmond coal field, and it is sup-
plemented by descriptions of about the same number from North Caro-
lina by Emmons. The contributions to this flora from the localities
mentioned in New Jersey and the Connecticut valley are few in number

and consist principally of the leaves of cycads. The plants thus far
found include conifers, cycads, equiseta, and ferns, besides a few species
the relations of which have not been definitely determined. The most
characteristic and at the same time the most abundant is a magnificent
broad-leafed fern, referred to the genus Maerotwniopterus. The ap-

pearance of this beautiful plant as it grew beside the still waters of
the ancient swamps of Virginia, is shown in Plate viii. This restora-

tion has the approval of Fontaine, and may help to render more real
the usual fragmentary records from which our knowledge of this ancient
flora is derived. The luxuriant subtropical vegetation of the lowlands
of Virginia during the Newark period has its nearest analogue to-day
in the silent fern forests of New Zealand. In Virginia the ground
must have been thickly covered with lowly ferns, above which rose
the graceful bending equiseta and those ferns which had broad, palm-
like fronds. On the drier ground grew the stiff-leafed cycads with
their immense cones. The uplands must have been clothed with a dark
forest of pine resembling the beautiful Auracaia now growing in certain
of the South Sea islands. This beautiful flora, which to us seems so
strange, probably covered all the region adjacent to the basin in which
the Newark rocks were being deposited. In the swamps of the South
where the conditions were most favorable for its preservation abundant
records were preserved, but in the North only occasional fronds and

water-worn trunks were deposited in the accumulating sands.
The plants now known from the Newark system are indicated in the

following list. In making this catalogue the works of Fontaine and
Newberry have been followed, but Fontaine's monograph has recently
been reviewed by Stur, ' and many of the plants described in it identi-
fied with those of the Lettenkohlen of Germany. Should these identi-
fications prove correct many of the names given in the list will have to
be changed.

1 U. S. Geol. Surv., Monograph vol. 6,1883.
2 U. S. Geol. Surv., Monograph vol. 14, 1888.
3Die Lunzer-(Lettenkohlen-) Flora in den " older Mesozoic beds of the Coal Fields of Eastern Vir-

ginia." In Verhandlungen der K. K. goologischen Reichsanstalt, No. 10, 1888, pp. 203-217.
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THE NEWARK SYSTEM.

Plante from the Newark Syetem.

Name. Locality. Name. Locality.

CONIFERE.

Araucarites carolinensis.
Baiera multifida-........

B. miinsteriana .....

Pachyphylluin brevifo-
lium.

P. munsteri..............

P. peregrinum.........
P. simile....... ...

Palissya _.....
Palissya ..........
P. carolinensis-......
P. diffusa..............

ZAMIEM'AND CYCADEE.

Ctenophyllum brannia-
num, var. a.

C. braunianum, var. B...
C. emmonsi............
C. giganteutn.........
C. grandifolium........
C. lineare ...............

C. robustum..........
C. taxinum .............
C. truncatum ...........
Cycadites acutus ........

C. longilolius ...........
C. tenuinervis ...........
Cycadinocarpus chapini.
Dioonites longifolius ....

Otozamites brevifolius . -

0. carolinensis ..........

0. latior.................
Podozamites emmonsi ...

P. tenuistriatus .....
Pterophyllum, affine.-- ---

P. decussatum-.........

P.invequalo............
P. pectinatum............

P.spatulatum............
Sphenozamites rogersi-

anus.
Zamiostrobus virginien-

sis.
Z. emmonsi ..............

North Carolina.
Connecticut valley,

North Carolina, Vir-
ginia.

Connecticut valley,
North Carolina.

Connecticut valley,
New ,Jrsey.

Connecticut valley,
New Jersey, Vir.
ginia.

North Carolina.
Connecticut valley,

New Jersey.
New Jersey.
North Carolina.

Do.
Do.

North Carolina, Vir-
ginia.

North Carolina.
Do.

Virginia.

Do.
North Carolina.

Do.
Do.

Virginia.
North Carolina.

Do.
Virginia.
Connecticut valley.
North Carolina, New

Jersey.
Connecticut valley.
North Carolina.
Connecticut valley.
North Carolina, Vir-

ginia.
Virginia.

North Carolina, Vir-
ginia.

Virginia.
North Carolina.

Do.
North Carolina, Vir-

ginia.
Virginia.

North Carolina.

EQUISETEE.

Calamites arenaceus.
Equisetum a run d in i-

forme.
E. meriani...........

E. rogersi ...............

Schizoneura planicostata.

Schizoneura, sp. ?........

S. virginiensis ...........
FILICES.

Acrostichides den s i f o-
lius.

A. ingyptiacus ...........
A. linnemefolius_.......

A. microphyllus_.......
A. rhombifolius.......

A. rhombifolius, v a r.
rarinervis.

Actinopteris quadrifoli-
ata.

Asterocarpus penticar-
pas.

A. platyraehis ...........

A. virginiensis ..........
A. virginiensis, var. ob-

tusiloba.
Asplenites risserti ......
Cladophlebis auriculata..

C. microphylla...........
C. obtusiloba.............
C. ovata.................
C. pseudo-whitbiensis ...

C. rotundiloba ...........
C. subfalcata.............
C. platyphylla ...........

C. platyphylla, var. ex-
pansa.

Dicranopteris, sp ?......
Lacopteris emmonsi_.....
L. carolinensis .......
L. elegans...............
Lonchopteris oblongus ..
L. virginiensis ..........

Macrotieniopteris cras-
sinervis.

Virginia.
Do.

Connecticut valley.
North Carolina, New

Jersey, Virginia.
Connecticut valley,

New Jersey, Vir-
ginia.

Virginia.
Do.

Virginia.

North Carolina.
North Carolina, Vir-

ginia.
Virginia.
North Carolina, Vir-

ginia.
Virginia.

North Carolina.

Virginia.

North Carolina, Vir-
ginia.

Virginia.

Do.

North Carolina,

North Carolina, Vir-
ginia.

Virginia.
North Carolina.
Virginia.

Do.
Do.
Do.

Connecticut valley,
New Jersey, Vir
ginia.

Virginia.

Do.
North Carolina.

Do.
Do.
Do.

Virginia.
Do.
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Plants from the Newark System-Continued.

Name.

FILICES-continued.

M. magnifolia............

Mertensides liullatus ....

M. distans..............

Pecopteris rarinervis ....

Psuedodanaopteris ner.

vosa.

Locality.

North Carolina, Vir-

ginia.

North Carolina, Vir-
ginia.

Virginia.

North Carolina, Vir-

ginia.
North Carolina, Vir-

ginia.

Name. Locality.

FILICES-continued.

P. reticulata............. North Carolina, Vir-

ginia.

Sagenopteris rhoifolia... North Carolina, Vir-

ginia.

PLANTSOF UNDETERMINED

RELATIONS.

I)endrophycus triaasicus Connecticut valley.

L. simplex............... Connecticut valley,

Virginia.

Besides the plants catalogued above, a few minor discoveries may be
noted: Isaac Lea1 has recorded the discovery of a single plant resem-
bling Noeggerathia cuneifolia Brog., near Phonixville, Pennsylvania.
A fucoid named Paleophycus lirnaciformis Lew., was found by LeWis, 2

at Milford, New Jersey. A stem with markings similar to those of Lep-
idodendron was found at Belleville, New Jersey. 3

I Phil. Acad. Nat. Sci., Proc., vol. VIII, 1856, p. 78.
2Phil. Acad. Nat. Sci., Proc., vol. xxxti, 1880, p. 293.
S Geol. of N. J., Ann. Rep. for 1879. pp. 26-27.
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CHAPTER VTI.

ASSOCIATED IGNEOUS ROCKS.

Intimately associated with the sedimentary strata of the Newark
system in nearly all its various areas, are dikes and sheets of igneous
rock. The outcrops of these rocks are everywhere remarkably uniform
in general appearance, and have but little variety in their mineralog-
ical and chemical composition. They are classed as basalt and dole-
rite by petrographers, but have all been known as "trap rocks," a term

sufficiently accurate for general use and which will be retained in this
paper.

In the various Newark areas trap rock appears in two ways, either
as dikes breaking across the sedimentary strata, or as sheets more or
less uniformly interbedded with them. The sheets are either extrusive,
and were spread out as overflows of lava before the accumulation of
the sedimentary strata was completed, and subsequently buried beneath
the shales and sandstones of later date; or intrusive, and forced in
between the strata after their consolidation.

The trap rocks are not confined to the Newark areas, but, in the form
of dikes, occur throughout nearly the entire Atlantic coast plain and in
the adjacent Appalachians. The evidence showing that the trap dikes
in the crystalline and Paleozoic rocks surrounding the Newark areas
are a part of the same great system of dikes and sheets occurring within
those areas, will be stated in describing their geographical distribution.
The age of the trap rocks and their importance in a general study of
the Atlantic coast region, will be considered in the summary at the end
of this chapter.

MINERALOGICAL COMPOSITION.

As one sees the traps in the field, they are dense, heavy rocks, hav-
ing a dull, nearly black color when.somewhat weathered, but frequently
appear bluish or greenish on fresh surfaces. They appear under two
general aspects, compact and vesicular. The former occurs in dikes
and sheets, and is frequently columnar, while the latter occurs almost
entirely in sheets. The vesicular trap has frequently been changed to
an amygdaloid by the filling of its cavities with a secondary mineral.

Determinations of specific gravity and mineralogical analyses of trap
rock from various localities, from Nova Scotia to the Carolinas, have
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shown that they are remarkably similar throughout their entire extent.'
Their essential elements in an unweathered condition, as shown by E. S.
Dana, are pyroxene, labradorite, and magnetite, with occasionally some
chrysolite and apatite; chlorite is often present as a result of local change.

It has been shown by Hawes that the feldspar element is not a single
feldspar, but labradorite and another mineral havin gtheratio of andesine.

The iron, in places at least, is uncombined, as has been shown by Van
Dyck, and elsewhere appears as magnetite and titanic iron. Among
the minerals resulting from secondary alteration are a great variety of
zeolites, calcites, etc.

As determined by Iddings, 2 the trap rocks are generally holocrystal-
line, and formed of lath-shaped basic feldspar, irregular grains and
crystals of augite, grains of iron oxide, together with considerable green
serpentine or chlorite, which is disseminated through the mass and is
evidently the alteration product of a fourth primary constituent. Speci-
mens collected at Orange, New Jersey, where the trap occurs in large,
well defined columns, when examined in thin sections, however, were
found not to be holocrystalline, but to contain a variable amount of
glass base. The large serpentine blotches contain olivine in their
centers, the primary mineral from which the serpentine is formed.
This rock is in every way identical with many medium grained basalts
which have been poured out at the surface in recent times, and should
be called basalt. The coarser grained varieties are dolerite, as deter-
mined by E. S. Dana. The presence of hornblende as an essential con-
stituent in the trap near Gettysburg, Pennsylvania, has been reported
by Frazer.3

It has been shown by several petrographers that when the rock is
somewhat altered, either during its extrusion, through the action of
heated solutions, or by weathering after exposure at the surface, that
hydration has taken place and various secondary minerals formed.
When the trap rocks are more thoroughly decomposed, they form a
tenaceous residual clay, usually yellowish or mottled in color, and
showing no resemblance to the rock from which it was derived. In
the unglaciated portions of the Newark belt the trap rocks are fre-
quently completely decomposed to a depth of from twenty to fifty feet.
Owing to their greater solubility than the adjacent sandstone and shares,

I Dana, J. 1). [Density and composition of Newark Dolerites]: Am. Jour. Sci. 3d ser., vol. vi, 1873,

pp. 106-107. Dana, E. S.: Trap rocks of the Counecticut valley. Anm. Ass. Adv. Sci., Proc., vol. xxIII,
1874, pp. 45-47. Van Dyck [Native iron in the trap rocks of New Jerseyj: Geol. Sur. of New Jer-
sey, Ann. Rept. for 1874, p. 57. Frazer, P.: On the traps of the Mesozoic sandstone in York and
Adams counties, Pennsylvania. Am. Phil. Soc., Proc., vol. xv, 1875, pp. 402-414, 431; Ps. 1-4. Also,
Second Geol. Surv. of Pennsylvania, vol. c, 1876, pp. 124-129; ps. 2.3. Frazer, P.: A Study of the Igne-
ous Rocks. Am. Inst. Mining Eng., Trans., vol. v, 1877, p. 146. On the physical and chemical char-
acteristics of the trap occurring at williams Point (Lancaster County, Pennsylvania). An. Phil. Soc.,
Proc., vol. xVIII, 1880, pp. 96-103, and plate. Hawes. G. W.: On the mineralogical composition of the
normal Mesozoic diahase upon the Atlantic border. T. S. Natl. Mus., Proc., vol. Iv, 1881, pp. 129-134.
Marsters, V. F.: Triassic traps of Nova Scotia. In American Geologist, vol. v, 1890, pp. 144-145.

2 The Columnar structure in the Igneous Rocks of Orange Mountain, N. J.; Am. Jour. Sci., 3d ser.,
vol. xxxI, pp. 321-331, P1. 9.

3Am. Phil. Soc., Proc., vol. xiv, 1875. p. 43.
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they frequently give origin to depressions in the topography of the
region they traverse.' In the glaciated region the outcropping edges of

trap sheets usually stand in bold relief. The difference in their appear-
ance in glaciated and unglaciated regions is due to the fact that while

more resistant than the associated strata to mechanical erosion, they

are usually much more susceptible to chemical changes.

CHEMICAL COMPOSITION.

Numerous analyses of the trap rocks have been made, princially

from Connecticut valley, New Jersey, and Pennsylvania. It is not

necessary to assemble these analyses here, as they may be found from

the following references; but, in order to show the general composition

of the rock, the average composition of eight samples of unaltered

dolerite from New Jersey and the Connecticut valley, analyzed by
G. W. Hawes, is inserted.

Areraye composition of unaltered dolerite.2
Per cent.

Silica (SiO2 ) .- -.. -...... ......... .......... ......- .. 52-50
Alumina (A120:).. . . . .. . ..-------------------------------14-15

Ferrous oxide (FeO). .......-------------------.--..------ 9-24
Ferric oxide (Fe 2 O3)-------------.------.--------------1-96
Manganous oxide (MnO)--- ..-------------------------- 0-45
Lime (CaO)---------------------------------------10-03
Magnesia (MgO)---------------------------------------7-48
Chromicoxide (Cr.203)-----------------------------------
Soda (Na20).....---------------------------------------2-30
Potash (K20)..-------------------------------------0-69
Phosphoric acid (P2O5 )------------.. . .------------------0-14
Titanic acid (TiO2 ). . . . .--------------------------------
Water (by ignition, (H20). . ..--------------------------- 0-92

Total. . . . ..-----------------------------------9986

' Bull. U. S. Geol. Srv., No. 52, pp. 15-18.
2 Analyses of Newark trap rocks may be found as follows:

Cook, G. H.: [Name of analyst not given]. Analyses of trap from many localities in New Jersey:
Geol. of N. J., 1868,pp. 215-218.

Tyson, S. T.: Analysis of West Rock, Conn. Am. Jour. Sci., 3d ser., vol. vi. 1873, p. 107.
Allen, 0. D.: Partial analysis of trap from near lake Saltonstall, Conn. Am. Jour. Sci., 3d ser., vol.

vi, 1873, p. 107.
Mixter, W. G.: Analysis of traps from the Palisades, N. J. Am. Jour. Sci.. 3d ser., vol. vi, 1873, p. 106.
Hawes. G. W.: Analyses of trap from West Rock, Wintergreen lake, lake Saltonstall, South Dur-

ham mountain, Conn.; Mt. Holyoke, Mass., and Jersey City, N. J. Am. Jour. Sci., 3d ser., vol. ix.

1875, pp. 185-192, 454-457.
Frazer, P.: Discussion of the analyses of trap rock from West Rock, Conn., and from near York, Pa.

Second Geol. Surv. of Pa., vol. c, pp. 118-124.
Genth, jr., F. A.: Analyses of trap rocks from Pennsylvania. In Second Geol. Surv. of Pa., vol. C 6.

1881, pp. 94-99, 134. Analyses of trap from Gulf Mills, Pa. Am. Phil. Soc., Proc., vol. xxii, 1885, p.
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TRAP DIKES AND SHEETS.

CHARACTERISTICS OF TRAP DIKES.

The general trend of the dikes throughout the Newark system and
in the surrounding areas is northeast and southwest. Those in the
crystalline rocks, as a rule, are narrower than those penetrating sedi-
mentary strata. Where dikes occur in the Newark system a hardening
and alteration in color of the adjacent sedimentary beds is noticeable.
This change seems to be due directly to a baking of the strata; but in
some sandstones, especially at the south, it appears to have resulted
from the deposition of mineral matter by heated solution. Observa-
tions on the change in color and texture in the strata adjacent to trap
dikes and sheets have been summarized by W. M. Davis, 1 who has
shown that such alterations are confined to the immediate vicinity of
the intrusion. The alterations in color consist frequently in the dark-
ening of the rocks. A reddening is not common, and the fallacy of
supposing that the general reddish color of the Newark rocks is due to
an alteration in the iron they contain, by the heat of the intruded rocks,
is clearly proved.

The observations of the present writer have shown that one of the
most common changes in the color of the sandstones and shales adjacent
to the trap (likes in Virginia and the Carolinas is an alteration to a
deep purple color, which fades out into the normal brownish red tint of
the Newark rocks at a distance, usually, of two or three feet. Many
times the presence of a dike which is deeply decomposed and does not
appear at the surface is indicated by two parallel bands of dark purple
shale which define its boundaries. The hardened walls adjacent to the
dikes resist weathering more effectually than the dikes themselves, and
frequently stand in relief when the dike itself is depressed several feet
below the general surface.

In some cases the dikes have a columnar structure at right angles to
their walls, indicating the manner in which they were cooled and crys-
tallized. In many instances the borders of the dikes show a fine,
cryptocrystalline structure, while the central portion, oiing to their
cooling more slowly, is coarsely crystalline.

In the deeply decomposed dikes at the south a concentric structure
is frequently developed by the decomposition. Rounded bowlders,
resulting from disintegration, frequently occur scattered through yel:
lowish clay In dikes that are partially decomposed; but when the alter-
ation is more complete, the characteristics of the original rock entirely
disappears and yellowish clay alone remains.

CHARACTERISTICS OF TRAP SHEETS.

The trap sheets interstratified with the sedimentary beds of the New-
ark system are of two classes, as has been shown especially by W. M.

I On the relation of the Triassic traps and sandstones of the eastern United States. In Mus. Comp.

Zool., Harv. Coll. Bull., vol. vII, 1883, pp. 300-302.
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Davis: First, contemiporaiieous sheets, o those formed by the surface
eruption of igneous rocks and subsequently buried beneath sedimentary
beds; second, intruded sheets or those forced in between the sedimen-
tary strata subsequent to their consolidation.

The contemporaneous sheets are conformable with the stratified beds
both above and below, while the intruded sheets, although conformable
over large areas, in many instances break across the strata, forming
dikes which connect the sheets at various horizons. The contempora-
neous sheets have altered the sedimentary beds on which they rest, and
are scoriaceous at their upper surfaces. The strata resting upon them
are unaltered, and may contain fragments of the underlying trap or ex-
truded scoria, volcanic tuff, and the filer products of eruption known
as volcanic ash.

The intruded.sheets have metamorphosed strata both above and be-
low, and, cooling under pressure, are more compact throughout than

the extruded sheets. They cooled most rapidly at their surface, and
hence are compact and cryptocrystalliie above and below, while their

central portions are usually coarsely crystalline.
These characteristics have been discussed by Davis, in connection

with the study of the trap sheets of the Connecticut valley, and have
been applied by Darton' in the investigation of the trap sheets of New
Jersey.

GEOGRAPHICAL DISTRIBUTION.

TRAP 1)IKES OUTSIDE TILE NEWARK AREAS.

The great extent of the series of dikes intersecting the Newark areas
and their extension into the surrounding areas of crystalline and pa-
leozoic rocks have already been referred to; but it is only within the
Newark areas themselves that the distribution of the traps has been

approximately determined. Numerous dikes have been described and
mapped in Newfoundland, Nova Scotia, New Brunsuvick, Maine, Ver-
mont, New Hampshire, and eastern Massachusetts, some of which, it

seems probable from the descriptions given, belong to the series which
traverse the Newark system, but much study is required before this
connection can be determined with certainty.

It has been stated by Hobbs 2 that certain diorite dikes near Boston

have generally been considered as post-Newark in age, olt account of

their lithological resemblance to the diabases of the Connecticut valley.
On the geological map of Connecticut published by J. G. Percival in

1842, several narrow trap dikes, somewhat disconnected, are indicated

as traversing the crystalline region outside the Newark area.
The work of the Second Geological Survey of Pennsylvania has shown

the presence of several such dikes in crystalline and Paleozoic regions

I On the relations of the traps of the Newark system in the New Jersey region. U. S Geol. Survey,

Bull. No. 67.
2
0n the petrographical characters of the dike of diabase in the Boston basin. in Mus. Comp. Zool.,

Harv. Coll. Bull., vol. xvi, 1888, p. 1.
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of the eastern part of that State. One of the dikes starting just west
of the border of the Newark area, near Holly Springs, Cumberland
county, Pennsylvania, runs north with some breaks and irregularities,
across Perry county and into Dauphin county, a distance of about 35
miles. Other dikes traversing Paleozoic and crystalline rocks occur in
Lancaster county, a little south of the Newark area.

The most remarkable (like in this region, however, begins at the north,
in Bucks county, and runs in a general southwesterly direction across

Pennsylvania and into Maryland for a distance of 90 miles. This dike

has been described and mapped by Lewis. 1 Its northern end is in the
Newark system, but throughout the greater part of its course it trav-
erses Silurian and crystalline strata.

Southwest of the southern end of the dike described by Lewis, and
possibly a continuation of it, is another dike, more or less broken, the
course of which has been traced by S. H. Williams for about. 30 miles.
This (like, as I have been informed by Williams, is later than any of the
associated igneous rocks in the region, and was intruded after the crys-
talline rocks had their present attitude. Lithologically it is undis-

tinguishable from the characteristic trap rocks of the Newark system.
Williams has also traced the course of another dike beginning in the
Newark area of Maryland, near the Pennsylvania boundary, and run-

ning southward to the Potomac. This dike leaves the Newark rocks

about 10 miles north of Frederick, and for the remainder of its course
traverses the crystalline area.

In Virginia, west of the southern end of the New York-Virginia area,
there are trap dikes of the same character as those mentioned above,
which trend a little west of north and cut across the folds of the Appa-
lachians. Again, in the western part of Virginia, on the west side of
the great Appalachian valley, several small trap dikes have recently
been observed by Darton; specimens from these, examined by Diller,
are found in all cases to be closely similar to, and in one instance iden-
tical with, those of the Newark system.

Farther north in Virginia and the Carolinas trap dikesoutside of the
Newark areas are of common occurrence but have not been mapped, and

little is definitely known concerning their distribution. In South Car-
olina the same great system continues southward far beyond the last

remnants of the sedimentary beds of the Newark, but still retaining all
the geological and lithological characters that distinguish it in the north.
The dikes of South Carolina were recognized by Tuomey2 in his admir-

able report of 1848, and their relation to the series of similar dikes far-

ther north fully understood. The author cited states that he traced
the dikes referred to through Georgia, and as far as the Coosa river in

Alabama, and also that the direction of the dikes in South Carolina is

exceedingly uniform, varying between 15 and 35 degrees east of north,

1 A great trap dike across southeastern Pennsylvania. In Am. Phil. Soc. Proc., vol. xxi, 1885, pp. 438-
456 and map.

3 Report Geology of South Carolina, Columbia, S. C., 1848, 4to., pp. 65-68.
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and that they are but slightly inclined from the vertical. My opportun-
ities for observation in South Carolina, although limited, are sufficient
to indicate that Tuomey's conclusions seem in every way correct. The
reports of the State geologists of Georgia and Alabama contain brief
accounts of trap dikes which are supposed to belong to the series under
review. Such observations as have been made in this region show that
the dikes are abundant, and probably much more numerous than in the
northern part of the Atlantic coast plain. Their southern limit is un-
known for the reason that, in common with the crystalline rocks they
traverse, they disappear beneath the Cretaceous and Tertiary strata,
wrapping around the southern end of the Appalachian mountains.

This hasty sketch of the extent of the trap dikes outside of the New-
ark system will serve to show their importance in the geology of the
Atlantic slope and suggest future lines of investigation. The length
of the series of dikes as now known is about 1,000 miles, and its width,
although its eastern border is concealed by more recent geological de-
posits, and by the ocean, is not less than 200 miles.

TRAP ROCKS OF THE ACADIAN AREA.

The trap rocks belonging to the Newark system in Nova Scotia form
a bold mountain ridge extending along the eastern shoa of the bay of
Fundy from Blomidon southward to Brier island, and also many bold
headlands and picturesque islands in and about the basin of Minas and
the waters connecting with it. These rocks have been studied by J.
W. Dawson, especially, and it is to his well known work on Acadian

geology that we owe the greater part of our information concerning
them. The trappean mass bordering the bay of Fundy on the east is
vesicular below and compact and basaltic above. It is considered by
Dawson and Marsters' to have been poured out as a subaqueous lava
flow. In a general way, at least, it is conformable with the sandstones
and shales on which it rests, and dips westward beneath the waters of
the bay of Fundy at an angle of about 15 degrees. Its relation to
higher stratified beds is not known, as no upper contacts have been
seen. The vesicular character of the lower part of the sheet and its
marked contrast with the compact basalt forming the upper portion
suggests the possibility that they are in reality two separate sheets,
the lower one being a contemporaneous overflow, and the upper and
intruded sheet of later date.

Many of the isolated trap masses in the Minas basin and elsewhere
rest on sedimentary Newark beds, and are probably remnants of an
extensive lava sheet. The structure in this region is imperfectly under-
stood, and the possible presence of faults not fully investigated.

On the west side of the bay of Fundy, at the island of Grand Manan,
trap rock again appears, which has been referred with more or less
doubt to the Newark system.2

I Triassic traps of Nova Scotia, Am. Geol., 1890, pp. 140-145.
2 Geol. Surv. of Canada, atlas sheet, No. 1, S. W., note 7.
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TRAP ROCKS OF THE CONNECTICUT VALLEY.

The trap rocks of this area have received greater attention than those
of any other similar area, but diversity of opinion still exists as to the
method of their occurrence. The history of the geological study of
this area has been summarized by Davis' and need not be repeated
here.

On the accompanying map (Pl. iii) the outlines of the trap out-
crops are shown as accurately as the scale of the illustration will allow.
Those in Connecticut are from Percival's map, with some revisions by
Davis, and those in Massachusetts are from a manuscript map kindly
furnished by B. K. Emerson. All of the outcrops indicated are edges
of trap sheets more or less conformable with the associated stratified
rocks. Trap dikes are seldom seen and are too small to appear on the
maps.

Davis's studies have shown that by far the larger part of the trap
sheets were formed by overflows of volcanic rock during the deposition
of the Newark strata. The trap sheet in the extreme northern part of
the Newark area, near Turner's Falls, Massachusetts, is of this nature,
and so also is the great trap sheet following Mount Holyoke and Mount
Tln and extending southward as far as Meriden, Connecticut. The
conclusion that this trap sheet was extruded at the surface and subse-
quently buried was advanced by Hitchcock during his survey of Mas-
sachusetts, and has since been sustained by Davis and Emerson.

Numerous trap ridges in the eastern part of the Newark area in Con-
necticut have also been shown by Davis to be extruded sheets, while
the intruded sheets are confined to the western border of the area south
of Massachusetts. This series begins at the south, at East Rock; a
conspicuous bluff North of New Haven appears also in West Rock and
forms the long broken ridge running northward. The same series of
intruded sheets appears to outcrop again in the Barndoor hills of
Granby, on the northern border of the state.

All of the trap sheets of Connecticut were considered as of intrusive
origin by Percival, and his conclusion seems to have been accepted by
all subsequent writers until Davis's study showed that there were
strong reasons for believing that some of the sheets were extrusive and
not intrusive. This opinion, although sustained by a large mass of the
evidence, is not accepted by all students of the subject, and more de-
tailed work evidently remains to be done before a final and generally
accepted conclusion will have been reached. The trap sheet at Tariff-
ville, Connecticut, has been shown by Rice2 to be of extrusive origin.

I On the relation of the Triassic traps and sandstones of the eastern United States. In Mus. Comp.
Zool., narv. Col., Bull. vol. vii, 188:3, pp. 279-281. -

The structure of the Triassic formation of the Connecticut valley, in Seventh Ann. Rep. U. S. Geol.
Surv ., 1885-86, pp. 455-490, Pl. 52.

The lost volcanoes of Connecticut. Pop. Sci. Mo., vol. XL, 1891, pp. 221-235.
2011 the trap and sandstone in the gorge of the Farmington river, a Tariffville, Conn. In Am.

Jour. Sci., 3d ser., vol. xxxu, 1886, pp. 430-433.
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In a review of Davis's conclusions, Dana' refers to the uniformity in
the character of the Connecticut valley as indicating a common mode of
formation. The vesicular texture of the upper surfaces of some of the
trap sheets is referred to an escape of vapor, but is not considered
as necessarily showing that the lavas were extruded at the surface.

In a recent paper on some of the trap ridges of southeastern Con-
necticut, by Hovey,2 the conclusion is reached that all of the trap
rocks in that portion of the state-considered by Davis as extrusive-
are intrusive.

TRAP ROCKS OF TILE NEW YORK-VIRGINIA AREA.

In the central and northern part of this area, as in the Connecticut
valley, trap rocks are abundant, and appear principally as sheets, con-
formable more or less thoroughly with the bedding of the associated
stratified rocks. In the southern part of the area, in Maryland and
Virginia, trap sheets are much less abundant than farther north, but
dikes increase in number. This change accompanies a decrease to-
ward the south in the thickness of the system as it now remains, and
favors the conclusion, that when the Newark rocks are deeply eroded,
trap sheets disappear and trap dikes take their place.

In New Jersey the outcropping edges of the trap sheets form bold
ridges, trending in a general way, north and south and facing eastward.
Their westerly slopes conform to the dip of the associated shales and
sandstones, and are inclined westward at angles of about 15 degrees.

The studies of Davis, and later of Darton,3 have shown that the
trap sheets of New Jersey are of two classes, intrusive and extrusive.
The intrusive sheets comprise the Palisade, and what is probably its
southern extension, known as Ten Mile run, Rocky hill, Pennington
mountain, etc., a few miles north of Trenton, and other associated ridges
in the same region. 4 The sheets forming the Watchung mountains are
extrusive and are high up in the stratified beds unless a fault along the
base of the most easterly of these ridges, believed to exist by Darton,
can be proved. If such a fault does exist, and the basal conglomerate

'Am. Jour. Sci., 3d ser., vol. xxv. pp. 471-475. The origin of the trap rocks near New Haven,
Conn., has been critically discussed by J. D. Dana, since this paper was written on some of the features
of nonvolcanic igneous ejections, or illustrated in the four " rocks" of the New Haven region, west
Rock, Pine Rock, Mill Rock, and East Rock in Ai. Jour. Sci., 3d ser., vol. XLII, 1891, pp. 79-110, pl.
2-7, and "on Percival's map of the Jura-Trias trap belts of central Connecticut, with observations on
the upturning, or mountain-making disturbance of the formation," in Am. Jour. Sci., 3d ser., vol.
XLII, 1891, pp. 439-447, Pl. 16. Proofs that the Holyoke and Deerield trap sheets which are contempo-
raneous flows has been given Ben. K. Emerson in Am. Jour. Sci., 3d ser., vol. XLIII, 1892, pp. 146-148.

2Am. Jour. Sci., 3d ser., vol. xxxviii pp. 361-283, and map.
3U. S. Geol. Sur. Bull. 67.
4
As stated by Darton, Am. Jour. Sci., 3d ser., vol. xxxviii, 1889, p. 136, the intrusive sheets of New

Jersey comprise those forming the Palisades, Sour Land mountain, Cushetunk mountain, Round moun-
tain, and the series including Lawrence brook and Ten Mile Run mountain, Rocky hill, Pennington
mountain, Bald Pate, and Jericho hill, and the outcrops at Point Pleasant, Snake hill, Arlington,
Martin's Dock, Neshanic, Bell mountain, Granton, and Brookville.

The extrusive sheets include all the outcrops constituting First, Second, and Third Watchung
mountain and the ridges to the westward and the outlying outcrop near New Germantown.
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appears at the surface east of Paterson, it is probable that the extrusion
of these rocks took place early in the history of the system.

The intruded sheets, although mostly near the eastern border of the

area and near the base of the sedimentary series, are not all so situated.
The trap of Cushetunk mountain is at the extreme western border and,
in part, in contact with the bordering Paleozoic rocks. The generali-
zation suggested by Davis, to the effect that the intruded sheets of the
Newark system are all lo* down in the series, while the extruded

sheets occur at higher levels, apparently can not now be applied in New

Jersey; but when the structure of the New York-Virginia area is more

thoroughly known, the hypothesis referred to may find support there

as well as in the Connecticut valley.
Of the intruded sheets the most interesting is the one forming the

Palisades. It is about 400 feet thick in Jersey City, and, as shown by
Darton, rises northward by breaking across the bedding of the strati-
fied rocks until, at the Hook mountains, in New York, its ,, is nearly
a thousand feet higher than in Jersey City, and its thickness 850 feet.
When followed westward to the extreme western end of the Hook
mountain, it appears that the intruded rock reached the surface and
overflowed.

Detailed observation regarding the nature and distribution of the
trap rocks of New Jersey is given in the reports of the Geological Sur-
vey of New Jersey by Darton, in his article on the great lava flows and
intruded trap sheets of the Newark system, and in Bulletin 67 of the
U. S. Geological Survey, already referred to, and by Davis, in his paper
on the relation of the Triassic traps and sandstones of the eastern
United States.

The conclusion reached by Davis and Darton as to the extrusive
origin of the traps of the Watchung mountains has not been accepted
by the geologists of the New Jersey Survey, who urge that all of the
trap sheets of New Jersey are intrusive.1

In that portion of the New York-Virginia area which crosses Penn-
sylvania, trap rocks are abundant and appear both as sheets and dikes,
but little information is at hand to determine the nature of the sheets,
though they are spoken of by the geologists of the Pennsylvania Sur-
vey as extrusive. The dikes are known to be numerous, and, as already
stated, branch far out into the surrounding crystalline and Paleozoic
rocks. In Maryland trap sheets are absent, but dikes occur which have
been traced for many miles, principally in crystalline rocks. South of
the Potomac several dikes have been observed, and intruded trap sheets
are also present, as has recently been observed by Arthur Keith, but
sufficient observation in this region has not been made to enable one to
determine the distribution of their outcrop.

IN. J. Geol. Surv., Ann. Rep. for 1888, pp. 16-44; ibid., 1889, pp. 66-72. Frank L. Nason, On the
intrusive Origin of the Watchung traps of New Jersey, in Geol. Soc. Am. Bull., vol. I, pp. 562-563.
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TRAP ROCKS OF THE NEWARK AREAS SOUTl OF THE NEW YORK-VIRGINIA AREA.

Throughout the numerous areas of Virginia and North Carolina, south

of the New York-Virginia area, trap dikes are abundant, but no trap
sheets have been observed. Some of the trap rocks in the Richmond

area appear to be interstratified with the coal-bearing beds, but suffi-
cient observation has not been made to prove whether these are truly
interbedded sheets or simply dikes breaking obliquely across the strata.
Dikes in the southern areas are most abundant in the easterly, but are

not entirely wanting in the westerly belt of Newark areas. The (likes
observed are in general parallel with the strike of the rocks, and are
approximately vertical. In width they vary from a few inches to 50 or
75 feet, and have produced alterations iii the texture and color of the
adjacent rocks for a few feet along the lines of contact. In many in-
stances the (likes may be followed for several miles across the country,
their courses being marked usually by black, weather-beaten bowders,
but 'in no instance have they been mapped, and their number and dis-

tribution are unknown. They are indistinguishable in general appear-
ance and in lithological and chemical characteristics from the trap rocks
forming the great sheets of New Jersey and the Connecticut valley, or
from the dikes traversing the adjacent crystalline areas.

SUMMARY RESPECTING THE DISTRIBITTION AND AGE OF THE TRAP

ROCKS.

That the trap rocks traversing the Newark system in dikes and sheets
belong to the great series of dikes intersecting the Atlantic coast plain
from Nova Scotia to central Georgia seems sufficiently well estab-
lished. The trap series at the south, in common with the sedimentary
rocks they traverse, pass beneath Cretaceous and Tertiary beds, and
therefore their full extent in that direction is unknown. The eastern
border of the belt they occupy is also concealed in part beneath the
ocean and, in part, by Cretaceous and more recent deposits. On the

west the series reaches out in long dikes across the folds of the Appa-
lachian.

In the crystalline and Paleozoic areas deep erosion has occurred, and
only dikes now remain. The overflows of lava which probably once
existed have been entirely eroded away. in some portions of the New-
ark areas, however, where the trap rocks, in common with the sedi-
mentary beds, have been depressed below the base-level of erosion, trap

sheets of great thickness still remain, and in other portions, where ero-
sion has spared but little of the Newark series, trap sheets are absent,
but trap dikes are common.

There is a direct association of trap dikes with the faults of the New-

ark system, as is illustrated by the contacts in the great fault crossing
Bucks county, Pennsylvania, and in the Wadesboro area, where the

strata adjacent to the narrow dikes show diverse dips. From this coin-
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cidence and the fact that both dikes and faults are a result of fracturing
of the earth's crust and are hence due to the action of similar forces, it
seems safe to conclude that both the dikes and faults are closely related
and were probably, in part at least, contemporaneous. There are good
reasons for believing that faulting was common at the time the Newark
beds were being deposited, as is indicated by the great thickness of the
conglomerates along the borders of the areas toward which the strata
dip, but the widely extended faulting which imparts the characteristic
structure of the Newark system took place after the beds were depos-
ited and before or during the period of erosion which preceded the depo-
sition of the next succeeding series of stratified beds. It was in this
interval, also, that the intruded trap sheets and dikes were injected
into the stratified series. This is shown by the fact that the next suc-
ceeding Potomac formation rests on the upturned and eroded edges of
the Newark strata and on the truncated edges of the trap dikes which
traverse them. The trap dikes in the crystalline and Paleozoic areas
surrounding the Newark system do not assist in determining the age
of the intruded rocks, for the reason that these terranes are all older
than the Newark.



CHAPTER VIII.

DEFORMATION.

INTRODUCTION.

Throughout the Newark system the structure is monoclinal over broad
areas. In general the strata are inclined at angles varying from ten to
twenty degrees, but higher dips are of frequent occurrence. There is
an absence of folds such as characterize the adjacent Appalachian sys-
tem, and the strata have not been crumpled, except locally along fault
lines. Displacements trending in general in a north and south direc-
tion have been shown to exist in very many instances, and are the con-
trolling structural elements of the system. There are also a few great
faults which trend at right angles to the prevailing strike of the rocks.

The prevailing monoclinal structure was one of the first features to
be observed when the study of the system began, and many explana-
tions of its origin have been suggested. It has been explained by H.
D. Rogers' as being the position in which the strata were originally
deposited. A similar suggestion was made by J. D. Whitney, after
studying the structure of portions of the Connecticut valley area. The
explanation advanced by H. D. Rogers was accepted by W. B. Rogers, 2

W. W. Mather, 3 and others, in the early days of American geology.
More recent investigations have shown that none of the various Newark
areas have a uniform structure throughout, and besides, the varied
composition of the rocks and their great thickness, as shown by direct
vertical measurements, so completely exclude all hypotheses of oblique
deposition that their discussion is unnecessary.

Neither is it desirable, in the present state of geologic knowledge, to
discuss the various suggestions that have been made with reference to
the existing Newark areas being basal remains of great anticlinal
ridges, or that they owe their monoclinal structure to the tilting of
segments of the earth's crust many miles in width, without the forma-
tion of secondary faults.

These and other provisional hypotheses have been reviewed by Davis,4

' Description of the geology of New Jersey. Philadelphia, 1840, pp. 166-171.2Report of Progress, Geological Survey of virginia, for 1839.
3
Goology of New York, Albany, 1841, pp. 289-293.

4 On the relations of the Triassic traps and sandstones of the Eastern United States; in Mus. Comp,
Zoology, Harvard College, Bull., vol. vii, 1883, pp. 302-304.
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and their failure to explain the facts observed fully demonstrated. As
the study of the Newark system has advanced and become more de-
tailed, a large number of observations have been recorded, which show
that the various fragments of the system now remaining owe their
preservation to the fact that they are below the horizon of present base-
level erosion, and occupy that position in large part by reason of depres-
sion, or the elevation of contiguous area through faulting.

Each area is characterized by the presence of faults of all degrees of
displacement up to many hundreds of feet, which have repeated the
outcrops of individual strata. In many instances the fault blocks have
been tilted in the same direction, so as to be easily mistaken for a con-
tinuous monoclinal dip. Closer study in certain instances, however, has
shown that each of these supposed monoclinal areas is broken into many
independent blocks.

The study of the structure of the system consists in determining what
deformations have resulted from the faulting and tilting of horizontally
stratified beds resting unconformably on much older rocks, which are
generally metamorphosed and highly inclined. This being the direc-
tion in which recent investigation leads, let us see what evidence should
be required to demonstrate that it is in reality the structure of the sys-
tem under review.
- It has been clearly shown by Davis, in discussing the structure of
the Connecticut area, that the larger faults found in that region must
affect the underlying crystalline rocks. My own studies have shown
that the same conclusion may be extended to other areas of the system.
Should the plane of erosion be depressed sufficiently, it is evident that
at horizons near the base of the Newark system, the upheaved edges of
fault blocks composed of crystalline rocks should appear at the surface
as narrow belts intersecting the sedimentary beds. Owing to the
greater resistance usually offered by the crystalline rocks to erosion,
such protrusions would appear as ridges, standing in relief and divid-
ing the superimposed beds. Bordering such ridges and resting on the
crystalline rocks, one should find outcrops of the basal conglomerate
of the Newark system, succeeded by sandstones and shales. On mar-
gins of the Newark areas where the line of junction with the surround-
ing crystalline rocks crosses the strike of the sedimentary beds, there
should be long, narrow, finger-like extensions of crystalline rock, enter-
ing and dividing the sedimentary beds.

Another result of the deep erosion of faulted sedimentary beds rest-
ing on crystalline rocks would be the occurrence of narrow strips of

sedimentary beds occupying the depressed borders of fault blocks and
separated from larger areas by a ridge of the lower formation.

In the study of the various Newark areas peculiarities in outline and
in topographic form which should be expected to result from the fault-
ing and erosion of horizontally stratified beds resting on more resistant
crystalline rocks as stated al pve have been found abundantly devel-
pped.
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In the present chapter the available evidence in reference to the
structure of the various Newark areas will be briefly summarized and
the conclusion to which it points indicated. After ascertaining what
the structure of the system is, the attempts that have been made to
explain its origin will be considered,

STRUCTURE OF THE ACADIAN AREA.

For our knowledge of the structure of the Newark rocks of Nova
Scotia we are indebted almost entirely to the writings of Dawson.'
The general dip of the rocks along the eastern border of the bay of
Fundy is northwest at an angle of about 15 degrees. On the New
Brunswick shore there are several isolated areas belonging to the same
system which dip northeastward at angles varying from 25 to 35 de-
grees. These inclinations have led to the conclusion that the Acadian
area has a synclinal structure. That such is the case, however, can not be
accepted as a final conclusion, for the reason that a faulting and tilting
of the strata would account equally well for the observed dips. In the
eastern part of the Acadian area, about the Minas Basin and Cobequid
bay, the strata are much disturbed and dip toward all points of the
compass, and at all angles from near horizontality up to 50 degrees or
more. Some faults have been recognized in this region, but a charac-
teristic fault structure, although indicated, has not been demonstrated.
The structure is, however, certainly distinct from the great synclinal
suggested by the opposite dips on the east and west shores of the bay
of Fundy, and so far as recorded observations indicate falls in line
with the prevailing fault structure characteristic of the more southern
areas of the same system.

The presence of two ridges of trap at Digby neck, in the southern

portion of the Newark area bordering the bay of Fundy on the east,
can apparently be explained by a fault, as can also the presence of par-
allel submerged ridges in the adjacent portion of the bay of Fundy.
Further field study is necessary, however, before the structure of this
area can be considered as definitely determined; but the recorded evi-
dence, supplemented by observations made during a brief reconnais-
sance by the present writer, certainly favors the hypothesis that the atti-
tude of the Newark system in Nova Scotia has resulted from the tilting
of faulted blocks.

STRUCTURE OF THE CONNECTICUT VALLEY AREA.

This area has been more thoroughly studied than any other in the
series, and its general structure is known, although much detail work
undoubtedly remains to be done. Our knowledge of its structure and
of the nature of the trap sheets that traverse it has been greatly ad-

'Acadian Geology, 3d ed, Loielof, 1878; pp. 86-127 and map. Supplement, pp. 28-30.
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vanced during the last few years by the investigations of DaVis.1 In
the southern portion of the area concerning which the most recent re-
ports have been made the strata are broken by numerous faults, trend-
ing iii general north and south with the strike of the rocks. The fault
blocks, with some exceptions, are tilted eastward at varying angles up
to 15 degrees. Other faults trend obliquely to the strike of the rocks
ill such a way at to throw the outcrops of hard beds out of line. There
is good evidence for believing that in many portions of the eastern
border of the area there are marginal faults which cause the eastward-
dipping strata to abut against the adjacent crystalline rocks. The
marginal faults belong to the same system as the strike faults in the
central portion of the area, but deserve separate mention on account of
their great importance in indicating the former extent of the stratified
beds now claiming our attention.

Tie structure along the east margin of the Connecticut valley area,
as illustrated by Davis, is shown in Fig. 1, in which a portion of the
marginal fault mentioned above is indicated. The throw of this fault
must be several thousand feet.

The determination of the structure of the Connecticut valley area

has been rendered possible by the discovery of Davis that some of the

trap sheets traversing it were extruded at the surface during the depo-

sition of the Newark sediments and were buried by later deposits. In

the deformation and erosion of the area they play the role of hard, sed-

imientary beds, and enable one to determine the structure in a manner

more satisfactory than seems possible in other portions of the same

system where sandstones and shales alone occur. Since these pages

were-written the structure of the Connecticut valley area has been still

further discussed by Dana.

STRUCTURE OF THE SOUTHBURY AREA.

This area may be considered as an nttlier of the Connecticut valley
area from which it is separated by ab, it 16 miles of crystalline rocks.

'On the relations of the Triassic traps and sands nes of the Eastern United states; in Mus.
Comp. Zoology, Harv. Coll. Bull., vol. vl, 1885, pp. 249-31, P1.9.-11. Also " Triassic formation of tho
Connecticut Valley," U. S. Geol. Survey, Seventh Ann. Rep.. 485-'86, Washington, 1888, pp. 455491, Pl.
52, and the lost volcanoes of Connecticut, Pop. Sci. Mo.,vol. XL, -'%, pp. 221-235.

- "On Percival's map of the Jura-Trias trap belts of Central Connecticut, with observations "i the
upturning or mountaiu-making disturbance of t ho formation," in An.. Jour. Sci., 341 ser., vol. xom, 1891,
pp. 439-447, Pl. 16.
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It is so far removed from the Connecticut valley area that its former
connection is not usually admitted; but the fact that similar areas in
detached fault basins are common in connection with the main areas in
Virginia and North Carolina suggests that the Southbury area also
occupies a local fault basin, and that its preservation is due to the de-
pression by faulting of a small portion of the original Newark terrane
below the present horizon of base-level erosion.

t'

r4 ;~ f

Fm. 2.-Map and section of Southbury area, after W. M. Davis.

This area has been studied by Davis,' and its structure illustrated

by the accompanying map and section (Fig. 2). The rocks comprise
several hundred feet of sandstone and conglomerates at the base;
next, a thin, amygdaloidal tram; then 200 feet or more of shale and
calcareous beds; then a heavy sheet of trap. Other superior members
exist, but are mostly concealed by drift. The attitude of these beds is
so well shown in the accompanying figure that further description may
be dispensed with.

U. S. Geol. Survey, Seventh Ann. Rept. for 1885-'86. Washingtou, 1888, p. 
468

.
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STRUCTURE OF THE NEW YORK-VIRGNIA AREA.

Although a large amount of time has been devoted to the study of
this area, its structure has not been satisfactorily determined.

In New York and New Jersey the general dip of the strata is toward
the northwest, but many exceptions have been recorded. As shown
by l)arton and Nason, the observations of dip indicate that the strata
are broken into blocks which have a monoclinal structure. Only a few
faults have been distinctly traced, however, and these are usually
small. A great fault, having a throw of perhaps 2,000 feet, is sup-

posed by Darton1 to exist on the east side of the Watchung mnunitains,
in the neighborhood of Paterson, which brings to the surface the char-
acteristic basal conglomerate of the system.

There are several reasons for believing that the western border of
the area, from near Morristown, New Jersey, northward to the Hud-
son, is determined by a displacement. Along this junction the Newark
rocks dip uniformly westward to within a short distance of the line of
contact, but the actual junction has not been seen, owing to the thick-
ness of the superficial drift. The conditions are here apparently the
same as along portions of the eastern margin of the Connecticut val-
ley area, and at the junction of some of the Newark areas in Virginia
and North Carolina with bordering crystalline rocks where marginal
faults are known to exist.

The line of bluffs of crystalline rock overlooking the Newark area
from Morristown to the Hudson continues eastward and forms a bold
line of hills, when seen from the south, through Westchester county,
New York, and into Connecticut. The presence of a fault along the
base of these hills, I have been informed by Darton, is indicated by aii
abrupt change in the character of the rocks. This region has been
studied by Smock,2 who describes an abrupt change in the lithology,
but does not explain its origin.

Perhaps I go too far in making the above suggestion, but there are
several indications which lead to it as a working hypothesis which fit-
ture students of the region would do well to bear in mind. The line of
bluffs referred to northward of Morristown marks the shore line during
certain stages of the deposition of the Newark rocks, which was possi-
bly determined by a line of faulting that was in process, and increased
its displacement from time to time during the deposition of the Newark
beds.

The most important fault observed in the New York-Virginia area
occurs in Bucks county, Pennsylvania, and in adjacent portions of New
Jersey. The course of this fault is known for about 40 miles and prob-
ably has a greater length. Its general direction is north and south,
but it is strongly curved, being concave toward the northwest. From

I Bull. U. S. Geological Survey, No. 67, p. 18.
2
A (eological lReconnaisance in the Crystalline Rock Region of Dluthess, Putnam, and Westchester

counties, New York. 39th Ann. liept. of the Trustees of the New York State Museum of Natural
History, Albany, 1886, pp. 165-185.
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near Lambertville, where it crosses the Delaware, for aout (6 miles
northwestward, it has brought to the surface a narrow outcrop of Silu-
rian rocks on which rest the basal conglomerate of the Newark system.
On the east side of the Delaware, in New Jersey, an outcrop of trap
occurs in the midst of the fault rock which marks the course of the dis-

placement, suggesting that the fracture was sufficiently deep to reach
molten material. In general, on the north side of the fault the strata
are inclined toward the northwest, while on the south they dip north-
east. The rocks immediately adjacent to the displacement have been
greatly fractured and slickensided, and in places where the exposures
are obscure this fault rock enables one to trace the line of fracture with
tolerable certainty. The strip of Silurian rocks brought up by this
fault is represented on the large maps accompanying the reports of the
First Geological Survey of Pennsylvania; but the structure of the
region does not seem to have attracted special attention during the
progress of the survey. Its position is shown on the accompanying map,

forming Pl. Iv. The facts here stated are principally from an account
published by Lewis.' Secondary faults, at right angles to the prevail-
ing strike of the Newark rocks of Pennsylvania are reported by Lewis,
but these are of small importance in a study of the general structure.

In a section across the eastern rocks of southeastern Pennsylvania,
from hear Dillsburg, S. 470 31' E., to Beelers Cross Road, by Frazer,2

a uniform southwesterly dip is given, ranging from 16 to over 40 degrees,
excepting near the west end of the section, where a broad, gentle syn-
cline is introduced. The dips and rock structure recorded in describ-
ing this section might apparently be equally well explained by the intro-
duction of faults. Unless the exposures are as complete as represented
by Frazer, it does not seem safe to assume such a great thickness as
his section indicates, or to introduce a synclinal structure, which is ex-
ceptional for these rocks. A portion of the western border at Corn wall
iron mine, near Dillsburg, has been shown by J. P. Lesley and E. V.

d'Invilliers3 to be determined by a great displacement, which brings the
westward dipping strata of the Newark system in abrupt contact with
Paleozoic strata.

The most recent studies of the Newark system in Pennsylvania have,
in general, not indicated the presence of a faulted monoclinal structure.
The absence of easily recognizable strata, as in malty other parts of the
system, unfortunately renders it difficult to determine the structure of
the region. Many observations of dip and other phenomena have been
recorded by the Second Geological Survey, but no digest or systematic
study of these observations has been made. Until this is done by one

IA great trap dike across southeastern Pennsylvania. In Am. Phil. Soc. Proc., vol. xxi, 1885, pp.
438-456. Map op. p. 40.

2 Second (icel. Snrv. of Pennsylvania, Report. of Progress in the counties of York, Adaiis. Cumber-

land, and Franklin. Vol. C 2, 1875. Harrisburg, 1887, pp. 265-270. Pl. op. p., 264.
Second Geol. surv. of Pennsylvania. Ann. Rep. for 1885, pp. 496. 498, 506.
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familiar with the region it is impracticable to draw any general conclu-
sion troin the many observations recorded.

The eastern border of the Newark system in Pennsylvania, Maryland,
and Virginia is irregular, owing apparently to inequalities in the floor
on which the stratified beds were deposited, or possibly to subsequent
disturbances. These inequalities have been exposed at the surface by
erosion, and indicate that along this border the Newark beds have but
little thickness. Il some places they have been cut through by stream
erosion so as to expose the crystalline rodks beneath.

The structure of the southern portion of the New York-Virginia area
has not been determined. The inclination of the beds south of the
Potomac is in general northwestward, and to a casual observer the
strata appear to have a continuous monoclinal dip from side to side.
The rocks, however, are mainly shales and shaly sandstones, and the

presence of faults would be difficult to determine.
At Brooklyn, a few miles west of Centerville, Virginia, there isa

series of parallel ridges trending nearly north and south, which present
sharp escarpments to the eastward. These ridges owe their prominence
to the outcropping edge of a trap sheet which has been broken by
faults. The trap sheets in each fault block have a dip of about 250 to
the northwest, corresponding with the inclination of the associated
shales and sandstones. The presence of trap sheets in this region, it
is to be hoped, will assist in the future study of its structure in the same
mainer that similar sheets in the Connecticut valley have led to the
determination of the deformations that there occurred.

STRUCTURE OF THE BARBOURSVILLE, STOCKVILLE, DANVILLE, AND
DAN RIVER AREAS.

These areas fall in line with the southern extension of the New York-
Virginia area, and have the same general structure. The strata of
which they are composed dip westward, and in many places abut against
the bordering crystalline rocks. The presence of marginal faults has not
been determined by direct observation, but the persistent westward (lip
of the Newark strata, close to the line of jiuntion, can not be explained
unless such faults are postulated. In the ])an river area especially,
the high dip of the Newark system, amounting in many instances to
fully 5() degrees within a few rods of the line of junction with the crys-
talline rocks, is a very strong indication of marginal faulting. The
western border of each of the areas here considered is composed of
coarse conglomerate, derived from the crystalline rocks toward which

the strata are inclined. In general the conditions are the same as along
the northwestern border of the New York-Virginia area and the eastern
border of the Connecticut valley area.

In the Barboursville area the structure is obscure and greatly dis-
turbed. The presence of coarse conglomerates along both its western
and eastern margins indicates that the strata have not great thickness.
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The dips observed at several places are uniformly westward, at angles
of about 20 degrees. No faults or folds have been discovered, but may
exist, as the exposures are not good. The area is bordered on all sides
by old hills, and forms a topographic basin which owes its origin to the
greater ease with which the stratified rocks yield to erosion.

In the Scottsville area the dip is westward throughout, at angles
varying from 15 to 200. No structural features excepting the dip of
the strata have been observed.

The Danville and Dan river areas are remarkable for the higl incli-
nation of the strata composing them. In many places, throughout
continuous sections over a mile in length, the beds have a persistent
westward dip at angles varying from 35 to over 500. The White Oak
mountaiins forming the most conspicuous portion of the Danville area
are composed of sandstones and shales, and stand in relief and form
an exception to the statement made on a preceding page to the effect
that the Newark areas at the south are usually lower than the crystal-
line areas bordering them. The trend of the range is a little east of
north, but does not coincide with the strike of the strata conposing it,
which is nearly northeast and southwest.

The Danville area terminates abruptly at the south, and appears to
have been separated from the Dan river area by a profound displace-
ment trending northwest and southeast, or at right angles to the pre-
vailing strike of the rocks. The abrupt manner iii which the strata at
the northeast extremity of the Danville area abut against the crystalline
rocks, when followed northwestward along the strike, is well show
near the little hamlet of Cascade. The junction of the two formations
is a straight line at right angles to the strike of the Newark beds.
Along the line of junction the Newark strata dip northwest at angles
varying from 30 to 350.

This locality has not been thoroughly studied, but from the recon-
naissance made it seems as if the Newark strata had been depressed
into the crystalline rocks along the junction of two faults which meet
each other at nearly right angles. In a newly constructed mill race,
situated between Cascade and the neighboring railroad station, the
following detailed section was measured: The section is 1,370 feet long
as measured at the surface, and runs at right angles to the strike of
the rocks. The dip throughout is northwest 30 to 330- The rocks
were well exposed, and show no indications of faults or folds, excepting
that the hard sandstone strata are very similar in composition, and are
repeated with surprising regularity in certain portions. Only a few
rods northeast of this section, i. e., in the direction of strike, the strati-
fied beds end abruptly, and are replaced by crystalline rocks. The
measurements given below show vertical thickness; the first or highest
member in the series is at the west, where the dam from which the race
starts is situated.
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Vertical section, near Cascade, North Carolina.

Feet.

Compact black slate, becoming sandy in weathered outcrops----------------33-0
Compact gray sandstone.------------------- --------------------------.-. 2-5

Black shale, poorly exposed.---.---------------------.. ---------------- 122-0
Hard, gray sandstone-- ------.----------------------------------------- 2-0

Thin-bedded sandy shale, passing into sandstone below-------.----------.---19-0

Compact gray sandstone.---.----.--------------------.---.----------------2-5
Sandy shale----.------.-----------------------------------------------3-0
Compact gray sandstone----------- ------------------------------------ 2-0

Shale, light-colored, even-bedded..----.----.----.----.-.. . .-------------------- 19-0
Hard sandstone, with partings of shale----------------------------------3.5
Shale, yellowish, sandy-----------------.-------.-----------------------19-0
Sandstone, hard, bluish, resembling gneiss--------------- -----------. . --.-. . 3-5
Shale, yellowish---. .------ .------------.--.----------.---.----.----..------12-0
Sandstone, compact, somewhat broken-----------------------------------2-5

Shale--------.---.....------ --------- --------------------------------- 8-0
Sandstone, compact .---- ------------.------------------------------.--. 3-0

Shale--------.---------...-------- .----------------------------------12-0
Sandstone------------....--------------------------------------------2-0

Shale--------.---.....--------------.----.----.--.-----------------------6-0
Sandstone------------- ------------------------------------------.---. 2-0
Shale, broken, exposures obscure----------.------------------------------8-0

Sandstone, hard, bluish, resembling gneiss-------------.---.------.---.--- 6-0
Shale----..- ....---------------------------------------------------------- 19-0
Sandstone, hard, bluish, resembling gneiss -.. ...............-- ---- .--- .--. 6-0
Sandstone, compact------- ....-------------------------------------------- . 5.0
Sandstone, shaly.--.---- ..-- .----------------------------.-.----.----------5-0
Shale, black..---------.------------------------------------------------1-0
Sandstone, shaly.---------.--.-------------------------------.--.------ 2-0

Sandstone, shaly, irregular, disturbed...------------------------------------3-5

Shale, black----------.-.. .. ..--------------- ------------------------------ 1-0
Sandstone, compact, even-bedded--....------------------------------------2-0
Sandstone and shale, in thin layers-------------------------------------4-0
Slate, black----....-----------------------------------------------..---.--.2-0
Sandstone, compact. . . . ...--------------------------------------------------- 3-0

Shale or slate, black .------ ---------- ------------------------.---.------ 5-0

Sandstone, in thin layers with shaly partings, even-bedded.------------------15-0

Shale, yellowish, micaceous, black at bottom..------------------------------3-5
Sandstone, compact, bluish--- -------------------------.-.----.----.----.---- 5-5
Slate, black, shaly---- . . ..--.----.--------------------------..---.--- - ,- -- 3-5
Sandstone, with shaly partings, passing below into slate---------------. 13-0
Shale, black-.---- . .----.-------- ------------------------------.--.----. 4-0
Sandstone, compact, bluish.................................................. 2-0

Shale, black, yellowish on weathering-----------------------------------7-0
Sandstone and shale, in thin layers--------------------------------------9-5
Sandstone, shaly...-.--------------------------------------------.---..----.-.5-0
Sandstone, compact, bluish----------.---..........------ .----------- 10-0
Shale; yellowish-----..-----------------------------------------------20-0
Unexposed--.---- . .------------------------..---.---.--------------100-0
Shale, sandy----.--------- --------------------------.-------------- 22-0
Sandstone, compact, bluish....------------------------------------------- 2-5

Total vertical thickness, about. .. . ..-----------------------------------473-5
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Another section exhibiting the characteristics of the strata of the

Dan river area occurs at Leekville, and resembles closely that given
above excepting that on the west it passes into a heavy granitic con-

glomerate, which in limited exposures can not be distinguished from
the undisturbed granitic terrane bordering the Newark area on the
west.

The system throughout the Dan river area is characterized by the

presence of heavy beds of black slate and of dark colored shales, resem-

bling closely the medial portions of the Richmond and Deep river
areas.

All through the Dan river area the rocks are inclined westward,

and no faults of any considerable extent have been observed, although
small ones in much disturbed sandstones and shales may be seen in

cuts along the Cape Fear and Yadkin Valley railroad. A marginal

fault, on the west side of the area near Leeksville, is suggested by the
high westward inclination of the conglomerates close to their junc-

tion with the granitic rocks on the west. The Dan river area, as shown
on Pl.1i, is the most southern of the western belt of Newark areas, the

northern terminus of which is on the Hudson. Throughout this entire
series the general dip is westward, except in Pennsylvania, where the

terrane curves to the west and the prevailing dip is northward.
Throughout the entire belt, however, the dip is toward the ancient

shore from which the debris forming the Newark beds was derived.
In Virginia and North Carolina there is another belt of Newark areas,

to the eastward of the one here described, in which the prevailing dips
are to the southeast. Between these two belts is the small Farmville
area, in which the strata are greatly disturbed and dip sometimes to
the westward and sometimes to the eastward.

STRUCTURE OF THE FARMVILLE AREA.

In crossing this area from east to west, one finds that the strata have

diverse inclinations and change abruptly from northeast to northwest
dips. During my reconnaissance of the area, in 1885, the presence of at

least four north and south faults in the central portion of the area was

determined. The area as a whole, however, is, topographically, a basin

surrounded by hills of crystalline rocks, and exposures are too indefi-
nite to admit of a ready determination of its structure. On its eastern

border, about 2 miles north of Farmville, the presence of a heavy mar-
ginal fault is clearly shown in recent mining explorations. At this local-

ity the Newark system is composed of fine, light colored sandstones
and shales, with several much disturbed coal seams, and abuts against
granite. The stratified rocks near the line of contact are much dis-

turbed, broken, and slickensided. They are not shore deposits, no

coarse conglomerates being present, but offshore and swamp accumu-
lations. That their abrupt termination against the granite has resulted
from displacement and is not due to original deposition is beyond

question.
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In the small detached area about 6 miles south of Farmville the
rocks are principally shales, with some sandstone layers and occa-
sional coal seams. Coarse conglomerates do not appear at the surface.
The prevailing dip is northwest, 20 degrees. No folds exist, and the
presence or absence of faults has not been determined.

STRUCTURE OF THE RICHMOND AREA.
"

PREVIOUS OBSERVATIONS.

In Lyell's well known essay on the Richmond coal field,' and in
other writings by the same author, the rocks of this area are considered
to have been deposited in a local basin of about the same extent as the
present coal field, and to have a synclinal structure. These conclusions
have been repeated by nearly all subsequent writers on the subject
with the exception of W. M. Fontaine, whose work will be noticed later,
and F. H. Newell, 2 who has shown that the coal seams were not accu-
mulated in the restricted basin, and do not thin out at the outcrops, as
previously considered, but are faulted and crushed.

The occurrence of a double line of coal outcrops along the eastern mar-
gin of this area was recognized by Rogers,3 during his survey of Vir-
ginia, and considered to be a result of faulting. He believed, however,
that the Newark strata in the Richmond area and elsewhere were de-
posited in an inclined position, as had been explained by H. D. Rogers,
and did not determine its structure or advance any definite ideas con-
cerning the deformations that had taken place.

The presence of faults on the eastern border of the area is indicated
in a section published by Taylor 4 in 1835, unaccompanied by any dis-

cussion.
This area has been studied by Fontaine,5 in connection with other

areas of the same system. His conclusions respecting its structure are
stated as follows:

My examination of some of the finger-like remnants of the Mesozoic, now found at
the northern end of this field, thrust out in the Azoic, put imo in possession of what
I think is the explanation of the peculiarities of the structure of this field, and of
the interior belts. The history of these areas, briefly stated, seems to be as follows:

The strata were laid down in depressions, which, originally shallow, were subse-
quently deepened by a more or less rapid subsidence. The subsidence was due, as
previously stated, to the operation of a lateral thrust. It continued until faults and
overturned anticlinals were produced. In the interior belts (the New York-Virginia,

Barboursville, Scottsville, Danville, and Dan river areas) these operated to produce
a constant northwest dip. This resulted from the fact that the western sides of the
severed earth prisms dropped, producing, sometimes, by a roll of the prisms, an
upthrow of the eastern side. This appears to occur in some of the faults of the
Richmond coal field also. When the strain did not result in producing rupture and

' Geol. Soc. London, Quart. Jour., vol. m, 1847, pp. 261-280, Ps. 8, 9.
2 The Richmond Coal Field, Virginia. Geol. Mag., London, Dec. 3, vol. vi, 1889, pp. 138-140.
8 Reports on the Geology of Virginia for 1835, p. 55, and for 1840

4 Pennsylvania Geol. Soc., Trans., vol. i, pp. 275-294, Pis. 16, 17.
'Notes on the Mesozoic of Virginia. Am. Jour. Sci., 3d series, vol. xvn, 1879, pp. 36-37.
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faulting, it. caused the development of an anticlinal, affecting but a narrow belt,
which was overtuIrned( to the eastward, thus producing also a continuous northwest

dip. Where the strata have suffered enormously from erosion, and where almost
precisely similar beds are formed by the similar con(Iitionls of deposition found
repeated at different horizons, as is often the case in the interior belts, it is almost
impossible to detect redlulplications by faulting and folding. Wlhen the period of
faulting was reached eruptions of trap took place. It will thus be seen that the
continuous dils would by no means give a true indication of time thickness of the
series. "

In the Richmond coal field the faults and narrow overturned folds are not of sufficient
magnitude to produce, as in the interior belts, continuous (lips, but suffice only to
render very variable and uncertain the (lip and position of the strata toward the
center of the field. The general result seems to have been to flatten the dip here
and to steeped it on the western side. Some of the twists in the strata produced by

the overturned anticlinals are of extremely limited extent. I have seen them only a
few feet wide.

The direction in which the lateral thrust operated in this field was from east to
west, and it seems not yet to be exhausted, for this region is often affected by minor
earthquakes, and at intervals of ten or fifteen years by very powerful ones; the last
occurring a few years ago. The shocks pass from east to west. It is probable that
the gradual depression of the coast is connected with this westward thrust.

A detailed account of the strata penetrated during mining oper-
ations near Midlothian has been given by Heinrich' and the structure
indicated in the plates which accompany his paper.

PERSONA I OBSERVATIONS.

The observations of the present writer made in 1885 seem to warrant
the conclusion that the Richmond area has been greatly disturbed by
fracturing, especially'along its eastern and western margins, and that
as a whole it owes its preservation to faulting which carried the strata
below the horizon of subsequent base-level erosion, or else elevated the
contiguous areas. The faulting that has taken place along the margins
of the area indicates that the strata were formerly more extended than
now. Erosion has been great, and it is evident that what now remains
of the Newark strata is but the remnant of their original extent.

Section along the James river.-The only natural section of any (on-
siderable extent in this area is along the left bank of the James from a
point on the east nearly opposite the site of Bellona arsenal, westward
to Dover, a distance of between 7 and 8 miles. At each end of this sec-
tion the rocks are much disturbed and broken along north and south
displacements. The general dip at each end is toward the center of
the area, at angles varying from 15 to 70 degrees. In the central portion
of the section, for a distance of about 4 miles, the strata form a broad,
gentle synclinal, the central part of which is nearly horizontal, the dips
on the eastern and western borders varying from 5 to 8 degrees. Near
the west end of the section, at Boscobel, there is a mass of crystalline
rocks included between highly inclined Newark strata. This is formed

1 Mesozoic formation in virginia. In Am. Inst. Min. Eng., Trans., vol. vi, 1879, pp. 221-224, Pls.1-2.
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THE RICHMOND AREA. 91

by the tongue-like prolongation of crystalline rock which enters the
Newark area from the north aid extends across the James river as
shown on the map forming P1. V. The presence of this wedge of crys-
talline rock, disturbing the continuity of the sedimentary strata, is due
to a fault which has brought up the floor on which the Newark rocks
were deposited, together with the basal conglomerate which rests upon
it. On the east side of the wedge near the Dover mines the Newark
rocks are disturbed and faulted, and have a general southwest inclina-
tion at angles varying from 15 to 20 degrees. On the west side the
stratified rocks are also much disturbed and faulted, and in general dip
eastward.

West border of the area.-The Dover mines, on the north side of the
James, ai'd the Powhatan, Norwood, and Old Dominion mines, on the
south side of the river, are ranged in line along the west border of the
area, and may be considered as constituting a single district. In this
district, as has been demonstrated by mining operations, the inclina-
tions of the rocks change abruptly from northwest at some locali-
ties to southeast at others near at hand, the inclinations vary-
ing from 15 to 20 degrees. This diversity is explained by the fact
that the district has been broken by approximately north and south
faults, and that the included beds have been variously tilted. The
structure is especially well illustrated in the Norwood mine, iii which
the coal in certain of the fault basins has been worked out and the
forms of the troughs demonstrated. These mines are located on the
low bluft bordering the flood plain of the James, and the coal comes to
the surface, although the lines of outcrop are concealed by superficial
clays and gravels. The coal is worked by means of "slopes ".following
the dip of the seams. In the workings which were open in 1885 the
dip is westward at an angle of from 20 to 25 degrees. The main slope
had been excavated, following the inclination of the strata, for about
300 feet, and exposed sections of two coal seams, both of which are
irregular in thickness, owing to disturbances along small filts. Three

priieipal faults were exposed at the time of my visit, all remarkably
uniform in strike and hade, and in the direction in which the fault
blocks had been tilted. The displacement amounted to 5 or 6 feet in
each instance, and the fault planes are inclined eastward at angles of
from 60 to 70 degrees with a horizontal plane. Each of the fault blocks
is tilted at an angle of 20 to 30 degrees toward the-northwest. At the
bottom of the slope another fault of greater magnitude was encoun-
tered, the hade of which is westward at an angle of 20 to 30 degrees.
Along each line of faulting the coal had been pinched out to a mere
"stringer" of comminuted and slickensided fragments. The fractur-
ing and crushing were so complete near the lines of disturbance thatthe
fragments of coal and associated shale are intimately mingled, much to
the detriment of the former. In many eases the sickensided fragments,
measuring an inch or two in diameter, can be removed with the hand.
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92 THE NEWARK SYSTEM.

Owing to the drag of the strata on the thrown side of the faults, the
dip of the beds seems to be in opposite directions from the lines of dis-
placement, and decreases in inclination a few feet distant. This occur-
rence has led the miners of this district to apply the term "roll" to
these disturbances. In some instances it was apparent that motion
had taken place throughout a belt of comminuted and slickensided
fragments or " fault rock," several feet broad, thus rendering it inmpossi-
ble to indicate a precise line of fracture.

These displacements are accompanied by a thinning of the coal adja-
cent to the planes of fracture and a thickening in the central portion
of the fault blocks. This phenomenon has been observed in many
other mines in the Richmond area and is probably the explanation of
the great thickness reported in some of the coal seams along the east-
ern margin of the area and in detached basins adjacent thereto.

East border of the area.-In the neighborhood of- Midlothian there is
a double line of coal outcrops separated by a strip of crystalline rocks
having a breadth of approximately 2,000 feet. The western line of
outcrop marks approximately the boundary of the main coal field, while
the eastern line is formed by coal seams in detached basins. Miling
in this region has demonstrated that there are at least two separate
basins in the outlying strip of coal-bearing rocks. These are the Black
Heath and Green Hole areas, widely known during early mining opera-
tions in Virginia. Other small areas are indicated on some maps as
falling in line with these, but whether they form separate basins or not
is uncertain. So far as the dominating structure of the region is con-
cerned, all of these small local areas may be considered as one.

In the eastern border of the main area at Midlothian the strata,
although disturbed by many small faults, are inclined westward at an
angle of between 15 and 20 degrees. In the outlying local basins the
strata are reported to be inclined from each side toward the center, so
that each stratum forms two parallel lines of outcrop. It is also re-
ported that the coal seams are thin along their outcrops and thicker in
the central part of the basins. The structure of these basins was not
accurately recorded during the time that coal was being removed and
it is now impracticable satisfactorily to renew their study. From such
observations as I was able to make, aided by the writings of Lycil and
the verbal reports of miners who helped to win the coal, I judge that
the strata dip to the westward, but that the softer layers, including the
coal, were dragged along the plane of faulting and thus simulate a
sharply folded synclinal. The fault which cut off the basins follows
their western border and hades eastward.

The small detached area in which the Deep river mines are situated,
north of the James and about 3 miles east of the east border of the main
area, is another illustration of the occurrence of a narrow strip of New-
ark rocks occupying a detached fault basin. The main fault to which
this little area owes its depression, and consequent preservation, follows

[iiru. 85.



U. S. GEOLOGICAL SURVEY BULLETIN NO. RN PL. S

BOGAN'S CUT, NORTH CAROLINA, LOOKING WEST.

BULLETIN NO. 85 PL. XU. S. GEOLOGICAL SURVEY





THE RICHMOND AREA.

its west border. The bluff of crystalline rocks overlooking it on the
west is in reality the heaved side of the fault, the strike of which is
about northeast and southwest and the hade eastward. In this area,
as in the Green Hole aud Black Heath basins. some of the soft strata
appear to have parallel lines of outcrop. The line of supposed outcrop
along the-west side of the basin, however, is due to the drag of the coal

and associated shales along the fault plane. As in similar basins south

of the James, the coal is thin at the outcrops and thickens in the cen-

ter of the fault blocks. As in the areas mentioned above, the struc-

ture simulates an abruptly folded synclinal, with strata thickening in
the center. The coal in this area is much broken and slickensided, and

secondary faults were encountered during mining operations. Theroof

of shale above the coal is in many places a mass of comminuted and

slickensided fragments, which in some instances during mining oper-

ations flowed out from openings like so much gravel. Here, as else-

where in the secondary areas and in the bordering outcrops of the

Richmond coal field, the difficulties and uncertainties of mining were

greatly enhanced by the faulting and crushing that the strata had suf-
fered.

At Clover hill, in the southern part of the eastern border of the

Richmond coal field, coal has been mined for a long series of years. In

18S5, this was the only point at which active mining operations were

being carried on. The "incline" which was being worked followed the

slope of the coal seams for about 250 yards. The dip of the strata is

northwest 20 to 35 degrees, and the strike S. 100 30' W., agreeing very

nearly with similar measurements at Midlothian. At the date meni-

tioned, mining operations were limited on the west by a fault, striking

about north and south, the throw of which was undetermined but ex-

ceeds 50 feet. In the mines there are several minor faults, parallel to

the one on the west, some of which have a displacement of 40 to 50

feet. The structure, although seemingly more regular than the Mid-

lothian or Norwood, is essentially of the same character; that is, the

rocks are faulted, but the strata in each fault block return with remark-

able persistency to about the same dip.

A marginal fault along portions of the east border of the Richmond

coal field, which brings the broken edges of the Newark strata in direct

contact with the surrounding crystalline rock, has been determined. A

cross fracture is indicated by a break and offset in the line of coal out-

crops just east of Midlothian. The tongue of crystalline rock penetrat-

ing the main Richmond area at the extreme northern end, as shown on

Il. v, seems also to be due to a fault which has brought up the

crystalline floor on which the Newark rocks rest. The actual presence

of such a fault, however, has not been demonstrated by observation.

Failures in mining due to geological structure.-It is safe to say that a
large part of the failures which have attended the working of the coal

in the Richmond coal field are due to the faiulting and crushing that
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94 THE NEWARK SYSTEM.

the rocks have suffered. Mining has been attempted only along the

immediate borders of the main area and in the suall secondary basins,
that is, in localities where the greatest amount of disturbance has

occurred. The central and undisturbed portion has never been ex-

plored. A few drill holes midway between Midlothian and the Old
Dominion mine would demonstrate whether the coal in the central por-

tion of the field is sufficiently thick and of such a quality that it would
repay mining at the considerable depth at which it occurs. While the

central portion of the field is practically without faults, it is possible

that it is traversed by sheets and dikes of trap, the effect of which on

the coal, whether to decrease or increase its value, can not be predicted.
Absence of oil and gas.-Although mining in the Richmond coal field

has been retarded by the escape of natural gas and by spontaneous com-

bustion, the fact that it has been penetrated by mines and drill holes
without developing any reservoirs of oil or gas of economic importance
must be considered as sufficient evidence that such deposits do not ex-
ist. The broken condition of the strata and the attitude in which they

occur are in themselves sufficient indication that reservoirs of oil and
gas need not be looked for.

STRUCTURE OF THE DEEP RIVER AREA.

The most usual dip of the strata in this area is southeast at an average
angle of perhaps 15 degrees. Faults are exposed in several of the ex-
cavations along the railroads crossing the area, and changes of dip occur
adjacent to many of the trap dikes which break through the stratified
beds, indicating that they were intruded along displacements.

On the east side of the area, near Carey, and again on the west

border, a mile or two north of Egypt, there are notches in its outline
which probably indicate the presence of faults. The junction of the

Newark rocks and the adjacent crystalline rocks of the eastern border,

where it is crossed by the Piedmont Air Line Railroad, 1 miles vest

of Carey, is well exposed. The Newark strata at the junction consist

of a coarse, brecciated conglomerate, dipping westward and resting on

the crystalline terrane from which they were derived. These coarse
beds belong to the basal conglomerate of the series, and agree in all

essential features with the same stratum where exposed along portions of

the west margin of the same area and in adjacent secondary areas. The
most remarkable evidence of faulting in this region is furnished by a

narrow strip of Newark strata adjacent to the west border of the main

area, inunediately west of Lockville. The trend of the axis of this out-
lier is parallel with the margin of the main area, and distant less than

a mile from it. In the central part of the strip the strata dip a little
east of norfh at an angle of 20 degrees. On the west side of the area,

and resting on crystalline rocks, is the coarse basal conglomerate of
the Newark.

[BULL. 85.
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DEEP RIVER AND WADESBORO AREAS.

On Kerr's' geological neap of North Carolina, three small detached
areas of the Newark system are represented as occurring about 20 miles
east of the eastern border of the main area and 10 miles south of
Raleigh, but no observations on the character or structure of these
outliers are known.

Without entering into a detailed account of observations made by
the writer in the Deep river area, it may be stated that the evidence
throughout is decidedly in favor of the prevailing fault structure.
There is an absence of anticlinals and synclinals, and also an absence
of a continuous inonoclinal dip throughout the area, as has been stated.

STRUCTURE OF THE WADESBORO AREA.

In this, as in the Deep river area, the prevailing dip is southeast,
but there are many exceptions in which the inclination is reversed
along lines of displacements or adjacent to trap dikes. There are also
outlying or secondary areas that still further illustrate the fault struc-
ture of the region.

The best section obtained in this area, and perhaps the most in-
structive that can be found anywhere in the Newark system, is exposed
along the Carolina Central railroad from Lylesville westward through
Wadesboro, to the western margin of the area. The width of the New-
ark rocks along this line, including two tongues of crystalline rock
penetrating the sedimentary series from the north, is about 16 miles.
The section referred to above, as measured during my reconnaissance
in 1885, is shown on Pl. Ix. On the same plate is a more detailed
section of a portion of the general section, in which the characteristic
structure of the Newark system is well illustrated. West of Lyles-
ville for about 1 mile the rocks are granitic and deeply decomposed.
Bordering the granite on the west are the Newark beds. The Newark
strata adjacent to the eastern border of the area are composed of the
debris of granitic rocks, plainly derived from the crystaline area on the
east. At the immediate eastern end of the Newark section there are
certain structureless, mottled clays, which were apparently deposited
above the Newark strata and may possibly belong to the Potomac for-
mation; but the relations of these deposits have not been satisfactorily
determined. The dip of the Newark beds for about a mile westward
from the eastern margin, as shown on the accompanying sections, is
westward at angles varying from "10 to 20 degrees. The dip then
changes abruptly ear a trap dike, and the strata are inclined south-
eastward at an angle varying fron 15 to 25 degrees. This general in-
clination prevails all the way across the remainder of the section until
the crystalline rocks interrupting the continuity of the Newark beds
just east of Browns creek are reached.

In this section over fifty trap dikes were observed, ranging from a
few inches to over 50 feet in width, and at least fourteen displacements

'In Rep. Geol. Surv. of North Carolina. Raleigh, 1875.
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of considerable but usually undetermined throw were noted. As the
rocks were seen for less than half the distance included in the section,
there being no exposures where the railroad is constructed by filling, it

is probable that less than half the dikes and faults that exist have
been seen. The most typical as well as the best exposed portion of this
section is in Bogans cut, about 3 miles west of Wadesboro, which is
indicated at the bottom of Pl. ix. In this cut there are four well
exposed faults, besides abrupt changes in the inclination of the strata
adjacent to the trap dikes. The lisplacements in each instance have
a throw of less than 50 feet, and with one exception are normal faults,
fading westward. The exception is a reversed fault, as shown in the
section, a photograph of which is reproduced in Pl. xii. Coinnuited
rock occurs along the immediate plane of the fault, and a triangular
block of sandstone is included in it. The structure in Bogans cut is
rendered unusually plain by the contrast of reddish brown shales and
gray sandstones brought into abrupt contact by the displacement. The
fault planes in each instance are smooth and slickensided; the striations
on the smooth slopes record vertical movements.

A mile and a half west of Bogans cut the basal conglomerate of the
Newark system comes to the surface with an easterly dip of about 25
degrees, and rests on crystalline strata. West of this junction the crys-
talline rocks are well exposed for nearly a mile to the eastern border
of the valley of Browns creek. There is then an unexposed area about
a mile broad occupied by flood plain deposits, but it is probably underlain
by Newark strata. On the west border of the flood plain the Newark
system again appears, dipping eastward at a high angle, and continues
to be again exposed occasionally for 21Amiles along the railroad. In this
portion of the section the rocks are shales and sandstones, traversed by
many trap dikes and broken by several faults. The basal member of
the series again appears, as shown on Pl. ix, with an easterly dip of
about 40 degrees, and resting upon metamorphosed rocks. West of
this junction the metamorphosed rocks form the surface for about 300
feet, when the basal conglomerate again appears, this time dipping
westward at an angle of about 20 degrees. A fault between the Newark
strata and the metamorphosed rocks is here plainly indicated by a band
of comminuted fragments. The conglomerate on both sides of the up-
thrust slates is composed of the same rock in rounded and angular
masses, and was evidently of local origin. West of the last exposure
of the basal conglomerate, the characteristic shales and sandstones of
the Newark system continue to be exposed westward along the railroad
for several hundred feet. The crystalline rocks the begin and con-
tinue indefinitely.

In the section just described the basal conglomerate is exposed four
times by faulting. There are also, as we have seen, many faults not of
sufficient vertical extent to bring up the basal member of the system.
The disturbances that the rocks have undergone are still further illus-
trated by the great number of trap dikes penetrating them.

[BULL. 85.



BULLETIN NO. 85 PL. XII

FAULT IN BOGAN'S CUT, NORTH CAROLINA.

U. S, GEOLOGICAL SURVEY





SUMMARY OF STRUCTURE. 97

The Wadesboro area as a whole is depressed below the level of
the surrounding plateau of crystalline rocks, thus indicating that the
rocks composing it are more easily eroded than the surrounding ter-
ranes. When the crystalline rocks penetrate the Newark area, they
form bold hills and by their relief enable one to judge of the structure
of the rocks beneath. South of Bogans cut, near Whites store, there is
a high north and south ridge composed of crystalline rocks traversing
the Newark system, which is probably the upheaved side of a fault
and may be an extension southward of the ridge which appears on the
west side of Browns creek farther north.

The structure of the Wadesboro region is still further illustrated by
two small outlying areas belonging to the same system. These are sit-
uated to the eastward and are indicated on Kerr's geological map of
North Carolina. These. were examined by the writer in 1885 and are
supposed to occupy fault basins, as in the case of the numerous outly-
ing areas previously noted. The first of these visited is about 3 miles
east of the eastern border of the main area in the valley of Mountain
creek. It is between 2 and 3 miles long from north to south and perhaps
a quarter of a mile broad. The dip of the strata is in general south
eastward at an angle of 10 degrees. South of this, and about 4 miles
west of Rockingham, is another similar area, separated from the main
area by about 8 miles of crystalline rock. In this intervening belt
there are trap dikes identical with the numerous dikes of the Newark
system, and in the Rockingham'area there are other dikes of the same
character. The area near Rockingham is nearly 2 miles broad, with
possibly a ridge of metamorphosed rocks in the center, and coarse con-
glomerate is exposed along its western border. The strata above the
conglomerate are normal sandstones and shales dipping eastward 15
degrees.

My notes show many other details of structure which are in harmony
with the general conclusions presented above, and strengthen the
hypothesis that the Wadesboro area, like others in the system to which
it belongs, is characterized by diverse monoclinal structure due to the
tilting of faulted blocks.

SUMMARY.

The brief account given in this chapter of our present knowledge of

the structure of the Newark system, shows that it is imonoclinal through-
out. The structure is due to a fracturing of the rocks along lines having
in general a northeasterly and southwesterly trend, and a tilting and

perhaps overthrusting of the included blocks. In many instances the
fault blocks are inclined in a uniform direction, and when the similarity
in strata renders it difficult to detect repetitions, the system appears
to be a continuous mass of vast thickness. Some of the faults observed
are of sufficient magnitude to bring to the surface the crystalline or
Paleozoic rocks on which the system rests. Others expose the basal

Bull. 85-7
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conglomerate, but the greater number are small, and owing to the sim-
ilarity of the strata affected by them are difficult and imay times
impossible to trace.

While faults are numerous, pronoiced folds are absent. Broad,
gentle undulations do occur, however, especially in the broader areas,
and in the Connecticut valley and New Jersey, explain in part, the
curvature of the outcrops of some of the trap sheets.

An examination of the entire system shows that faulting is as impor-
tant an element in the structure of the Atlantic coast plain as it is in
the Great basin. These two regions have this important difference,
however: In the Great basin the fault scarps stand in relief and form
mountain ranges, while along the Atlantic coast the relief has been
subdued by erosion, and for the most part a featureless plain takes the
place of the mountain uplifts that would otherwise appear.

It is to be supposed that the faults traversing the Newark rocks are
but a portion of a great system which affects a large part, and perhaps
the entire region of metamorphic rocks, in the midst of which remnants
of the Newark system have been preserved.

ORIGIN OF FAULT STRUCTURE.

The only hypothesis that has been advanced in explanation of the
characteristic fault structure of the Newark system was proposed by
Davis,' in discussing the deformation of the rocks of that system of the

Fio. 3.-Ideal east and west sections of Connecticut valley area previous to deformation.

Connecticut valley. Starting with horizontal Newark strata deposited
on the truncated edges of highly inclined crystalline beds, Davis shows
that a force of compression, acting at right angles to the bedding of
the crystalline rocks, would increase their inclination and cause the beds
of which they are composed to slip one on another. The eroded surface
forming the floor on which the Newark beds rest would thus become
faulted along lines of strike. The faults would be carried upward
through the superjacent stratified beds, and produce a series of mono-
clinal fault blocks, the prevailing dip of which would be in one direction.

This explanation will be readily understood by reference to the accom-
panying diagram (Fig. 3), copied from Davis's paper already referred to,
in which the Newark strata of the Connecticut valley are shown in the
attitude they held up to the initiation of their present structure. Two
dikes have been introduced, one on the left to show the supposed source

1 U. S. Geol. Surv., 7th Ann. Rpt., 1885-'86, washington, 1888, pp. 486-490.
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of the intruded trap sheets, and one on the right to explain the sixccessive
overflows of trap that appeared at times during the depression of the
Connecticut valley area and the accumulation of the Newark strata.
Deposition is supposed to have continued as long as depression was in
progress, but was stopped when the fundamental schists began to be

affected by lateral compression. The compression caused the strata in
the schist to slip one on another, thus increasing their dips, and in
some instances carrying them over beyond the vertical.

The result of the compression and slipping of the schistose layers,
as postulated above, on the stratified beds resting on them is shown in
Fig. 4. The slabs in the underlying schists are separated by faults,
and their beveled edges are canted over at an angle equal to their
change of dip. The overlying beds, unable to support themselves on

this uneven floor, have been broken into fault blocks and tilted in a
uniform direction.

Fiw. 4.-Ideal east and west section of Connecticut Valley area after deformation.

The occurrence of reverse faults has also been considered by Davis,
and their origin explained by a clirvature of the underlying schistose
strata in place of the more regular bedding previously indicated, as
shown in the following diagram:'

This attractive hypothesis finds some support outside of the Con-
necticut valley area, in the fact that the strike of the numerous faults
in the Newark rocks south of Connecticut, is in a general way parallel
with the trend of the strata in the associated crystalline rocks. The
actual tracing of faults, however, from the Newark area into the adja-
cent crystalline, has not been done. The most favorable locality for
conti:muing the study is unquestionably the Wadesboro area, where
the structure of the crystalline floor beneath the Newark system can
be determined with some degree of accuracy, and the conditions for
tracing faults from stratified to crystalline rocks are better than in any
other area.

As shown in a preceding section of this paper, a general study of the
structure of the Newark system should include the consideration of the
origin of the trap dikes and sheets which traverse it. Like the faults,

I For a more recent discussion of the structure of the Connecticut valley area see an article by J. D.
Dana, On Percival's map of the Jura-Trias trap belt of central Connecticut, with observations on
the upturning or mountain-making disturbance of the formation. Am. Jour. Sci., 3d ser., vol. xLII,
pp. 439-447, Pl. xvi.
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these are due to a disturbance and breaking of the strata. While it is
highly probable that the faulting and injection of igneous rocks are
portions of the same process, yet this has not been proved. It may be
presumed, if the subsidence of the region of accumulation in Newark
times was due to displacements, as is suggested by marginal faults
along the borders of certain of the areas, that the contemporaneous
overflows of igneous rock came to the surface through fissures thus
formed. Subsequent faulting may have been accompanied by the in-
jection of (likes and intrusive sheets. If such an association of faults
and trap rock can be shown it follows, on the hypothesis of the origin
of the faulted structure proposed by Davis, that the trap dikes in the
crystalline area should follow lines of bedding. Observation in this
connection is very incomplete; but so far as is known the dikes referred
to do not follow the lines of bedding, but cross them in an irregular
manner.



CHAPTER IX.

FORMER EXTENT.

Considerable diversity of opinion has arisen concerning the original
extent of the rocks of the Newark system. The conclusions of geolo-
gists in this connection fall in two groups: First, those implying that
the present detached areas of the system are local deposits which were

originally but little, if any, greater than at present; second, those
implying that the detached portions of the system as they now exist

are remants of terranes much larger thani any of the areas now re-
maining, a very large and perhaps the greater part of the original
deposits having been removed by erosion. For convenience the com-
mon element of the first group of explanations will be called the local-
basin hypothesis, and that of the second group the broad-terrane hypo-
thesis.

THE LOCAL-BASIN HYPOTHESIS STATED.

* This hypothesis has been advanced more or less definitely by a num-
ber of writers.

In describing the rocks of the Newark system about the Bay of
Fundy, Dawson' states that when they were deposited, the form and
contour of the country already made some approach to what it still
retains, and that the sedimentary strata were deposited in a bay coin-
ciding with the present Bay of Fundy, but a little wider and larger.

The Connecticut v alley area and the much larger New York-Virginia
area are also considered by a number of geologists as representing
about the original boundaries of the estuaries or lakes which became
filled with sediment during the Newark period.

This view is expressed by Newberry 2 in an essay on the geological
history of New York, island and harbor, in the following language:

The trough between the New York axis and the Blue Ridge was occupied by water,

and in this trough the Triassic [Newark] shales and sandstones were deposited. A
similar trough east of New York, where now is the valley of the Connecticut, was also
a lagoon or estuary in which similar sediments accumulated.

These conclusions are again stated in a recent monograph of the fossil
fishes and fossil plants of the rocks under consideration. 3

I Acadian Geology, 3d. ed., 1878, pp. 86, 87.
2 Pop. Sci. Monthly vol, xIII, 1878, p. 644.

3 U. S. Geological Survey, Mon., vol. XIV, 1888, p. 
6

.
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Somewhat similar conclusions have been reached by Davis,' and may
be found in his recent contribution to the study of the structure of the
Connecticut valley region.

The most definite statement of the local-basin hypothesis that has
been published is Emerson's graphic description of the condition of the
Connecticut valley at the time it received its filling of sandstone: 2

If one w'il picture the broad valley [of the Connecticut] from Pelhm across to
Westliampton [Massachusetts] as a half mile deeper than the present river, and im-
agine the rocky surface of the upland as half a mile higher than now, with the canal-
like channel filled by the fiord waters to a height above the level of Mount Holyoke,
while the bordering streams swept sand and gravel into the basin and strong cur-

rents spread the material over its bottom, he will have a rude outline of Triassic
[Newark] times in the valley.

The picture suggested by this clear description is of a plateau region
cut by a profound canyon a mile in depth, where now the Connecticut
flows.

Percival 3 remarks that the two Newark areas of Connecticut are of a
local, isolated character, each forming a complete system in itself, and
apparently independent of any more extensive formation.

Dana 4 has expressed the opinion that the Connecticut valley was an
estuary during the Newark period, and had its violent floods, which
may have been for a part of the time enlarged by the water and ice of
a semiglacial era. J. Le Conte' also considers the Connecticut valley
to have been a restricted basin during the Newark period.

The small Newark areas in Virginia and North Carolina, which con-
tain coal, have been regarded as owing their origin to the filling o
local basins which were swamps during portions of the Newark period.

Similar opinions have been expressed more or less definitely by other
writers, but without making further quotations I will attempt a gen-
eral statement of the local-basin hypothesis:

During the Newark period the Atlantic border of the continent was
about in its present position, and the land had about its present relief.
Then, as now, there was a Piedmont plain, and in this plain there were
long, narrow basins, formed il the region of the Connecticut by erosion,
apparently, but in the other cases probably by orographic movement,
which held lakes, or being connected with the ocean, formed estuaries,
fiords, etc. Into these basins the debris from the adjacent land surface,
composed of crystalline rocks, was carried and deposited. Since the
filling of the basins the strata accumulated in them have been tilted,
but beyond this there has been no pronounced orographic movement
and no very considerable amount of erosion.

I U. S. Geological Survey, Seventh Ann. Rept., 1888, pp. 461-462.
2In Gazetteer of Hampshire county, Massachusetts. [From] 1654-1887. Compiled by W. B. Gray,

Syracuse, New York. [1888] p.18.
8 Rept. Geol. of Connecticut, 1842, p. 430.
4 Am. Jour. Sci., 3d ser., 1879, vol. xvii, p. 330.
6 Elements of Geology, 2d ed., 1882, p. 453.
6 Richmond Coal Fields, virginia, by W. Clifford, Manchester [England] Geol. Soc. Trans., vol. xiX.

1888, p. 333.
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TIlE BROAD-TERRANE HYPOTHESIS.

THE BROAD-TERRANE HYPOTHESIS STATED.

The former connection of various Newark areas south of New York
was implied in the explanation of the origin' of the prevailing dips
exhibited by these rocks in New Jersey and Pennsylvania, advanced
by Rogers,' in 1840. This author states that the rocks referred to
seem to have originated in a hng, narrow trough, which had its source
as far south at least as the eastern base of the Blue Ridge in Virginia
and North Carolina, and probably opened into the ocean somewhere
near the present position of the Raritan and New York bays.

The former extension of the pocks of the Newark system beyond the
boundaries of the areas now remaining, although suggested by Maclure 2

as early as 1817, seems to have been first clearly indicated by Kerr, 3

who sought to explain the opposite dips of the rocks of the Deep river
and Dan river coal fields of North Carolina on the hypothesis that the
two areas were formerly united and owe their separation to the upheaval
and erosion of the belt of country between them, the portions remain-
ing being in a general way of the nature of bordering or basal rem-
nants of a great anticlinal.

The union of the various areas south of New York, in which sedi-
ments were deposited during the Newark period, into one great estuary
having its capes at Trenton, New Jersey, and Manhattan Island, New
York, has been suggested by Lesley.4

The hypothesis proposed by Kerr in reference to the former union of
the Deep river and Dan river coal fields, was received with favor by
Bradley, 5 who extended it to the Connecticut valley and the New York-
Virginia areas. Some arguments tending to show that the' rocks of
the Newark system in New Jersey and in the Connecticut valley were
originally connected were advanced by the present writer several years
ago, and need not be restated. 6 The various areas of the Newark sys-
tem in Virginia, according to Heinrich,7 were formerly connected, and
their continuity was broken by a slow and unequal movement of the
floor of crystalline rocks on which they were laid down, accompanied
by the erosion of the elevations thus formed.

Briefly stated the broad-terrane hypothesis claims that the various
areas of the Newark system now remaining are remnants of much
broader terranes, and that many and perhaps all of them were origi-
nally united. More than this, the hypothesis implies that marked
orographic movements, accompanied by upheaval, faulting, and diking,
have affected the beds since they were deposited, and that they have
suffered very greatly from erosion.

' Description of the Geol. of New Jersey, final report, Philadelphia, 1840, 12mo., p. 115.
2Observations on the Geology of the United States, Philadelphia, 1817, p. 41.
3 Rep. of the Geol. Surv. of North Carolina, vol. I; Raleigh, 1875, p. 141.
4 Cited in Coal Regions of America, by J. Macfarlane, 3d ed., New York, 1877, p. 512.
6Am. Jour. Sci., 3rd ser., vol. XII, 1876, p, 289.
6
New York Acad. Sci.,Ann., vol.1, 1878, p. 220-244; also in Amer. Nat., vol. xiv, 1880, pp. 703-712.

7 Am. Inst. Mining Eng., Trans., vol. vi, 1879, pp. 227-274.
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104 THE NEWARK SYSTEM.

With this brief statement of the case let us endeavor to determine
on what facts the two hypotheses rest.

EVIDENCE FAVORING THE LOCAL-BASIN HYPOTHESIS.

No definite statement of observations tending to show that the vari-
ous areas of the Newark system did not extend much beyond their
present boundaries has been made and perhaps should not be expected.
That the various areas are now isolated, and are formed of debris
derived from crystalline rocks of the same character as those now bor-
dering them, seems to be all the direct evidence there is that they were
originally deposited in independent basins.

In reference to the Connecticut valley area, W. M. Davis states that
" its original area was greater than at present, as there has been
demonstrable loss by marginal erosion, but it is generally thought that
the loss has not been very great." In continuing the discussion he
says:'

We are not, however, confined to this conclusion by a very strong line of argu-
ment. The rapid change from finer standstones and shales which generally appear
in the central part of the formation to the coarse sandstones and conglomerates that
characterize the margin is usually cited as implying a narrow limitation of the area
of the deposits, hut it is not yet demonstrated that the finer central strata are the
equivalents of the coarser marginal layers. The latter may mark localities on the
advancing shore during submergence that were favorable to the formation of coarse
deposits, while the former may correspond to a later date of more general submer-
genes; moreover, in some cases the finer shales approach close to the present margin
of the formation. No isolated outliers of the formation have yet been discovered,
unless the little Southbury-Woodbury area in western Connecticut be so regarded,
but the region around the area that is still covered by the Triassic [Newark] rocks
has been elevated to an altitude and during a time sufficient to have suffered much
loss by post-Triassic erosion. The general freedom of the same surrounding region
from the igneous rocks so closely associated with the Triassic formation in its vari-
ous areas along the Atlantic slope may also suggest its escape from Triassic sub-
mergence; but in our present state of knowledge concerning the cause of this pecul-
iar association it can hardly be employed in this argument. It therefore does not
seem impossible that the original Triassic area may have been much larger than the
present, but the burden of proof lies clearly in those who would contend for what
now appears to be so fiar beyond the necessities of the case.

EVIDENCE FAVORING THE BROAD-TERRANE HYPOTHESIS.

The data on which this hypothesis rests have been presented in the
preceding pages, and although it is not necessary to reassemble it, we
may designate the classes into which it naturally falls. First. The
stratigraphic incompleteness of all of the Newark areas now remain-
ing. Second. The presence of marginal faults which have determined
the limits of some of the areas in certain directions. Third. Evidence
of great erosion since the Newark rocks were deposited.

It is well known that when water basins become filled by sediment

'Seventh Ann. Rep. U. S. Geol. Survey, 1888, pp. 461-462.

[BULL. 85.



THE BROAD-TERRANE HYPOTHESIS. 105

washed in from the shores, the material deposited has an orderly
arrangement, the coarser portions being dropped near shore, while the
finer portions are carried farther out. The slow subsidence of a basin
which is being filled in this way would result in the formation of a basal
conglomerate with layers of fine sediments superimposed upon it. A
horizontal section of such a deposit taken at any horizon above the
basal conglomerate first laid down would show a central area of fine
material surrounded by a fringe of coarse detritus.

In no instance in the various Newark areas now remaining does such
an arrangement appear. Along portions of the margins of some of the
areas referred to coarse deposits are found, but in other parts of their
borders the rocks are fine grained and of the nature of off-shore deposits.
The necessary conclusion seems to be that the terranes now remaining
do not represent the original extent of the deposits at any stage.

The presence of faults along the margins of several of the Newark
areas show that their present limits have, in part at least, been deter-
mined by displacement and subsequent erosion. The marginal faults
referred to frequently -bring fine grained Newark rocks in direct con-
tact with bordering areas of crystalline rock, thus proving conclusively
that the original extent of the sedimentary beds was .beyond the limits
indicated by this present outcrop.

Evidence of great erosion. since the Newark period is furnished by
the topographic relief of the outcropping edges of intruded trap sheets,
which were originally forced in among the sedimentary beds and cooled
far below the surface. Since their intrusion, the system has been tilted
and reduced nearly to a base level by suboerial erosion. To bring
about the conditions now prevailing very large portions of the original
deposits must have been removed.

The occurrence of soft strata of shale and sandstone dipping in one
uniform direction over large areas, which are now nearly at base level,
demonstrates that much erosion has taken place. The amount of this
erosion can not be quantitatively determined, but I think that every
geologist who has studied the matter will agree with me that many
hundreds and possibly thousands of feet of strata have been removed
from the areas in question. This again implies that the areas now occu-

pied by the system are remnants of the original deposits.
The Potomac formation rests unconformnably on the Newark, the un-

conformity being due to the erosion of the lower rocks previous to the
deposition of younger beds upon them.' There is also evidence that the
Newark rocks were again exposed to erosion previous to the deposition
of the Cretaceous. Another elevation of the Atlantic sea border, fol-
lowed by a reduction to base level, followed the deposition of the Cre-
taceous rocks, and.removed them from large areas now occupied by the

I Three formations of the Middle Atlaptic Slope, by W. J. McGee. Am. Jour. Science, 3d series, vol.
xxxv, 1888, p. 135.
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Newark system, as has been quite clearly demonstrated by Davis.'
During these various stages of erosion when the country, occupied in
part by the Newark system, was being reduced again and again by sea
level after upheavals, all of the Newark rocks above the horizon of base-
level erosion were cut away. The port ons now remaining appear to
owe their preservation, as previously stated, to their having been
depressed along lines of displacement below the horizon at which sub-
orial agencies could act.

The considerations mentioned, and some others which are more diffi-
cult to state briefly-as the relations of drainage on the Atlantic slope
to the Newark areas, and the absence of overflow of volcanic rock on
crystalline and Paleozoic terranes surrounding the islands occupied
by the Newark system-all tend in one direction, and furnish cumula-
tive evidence tending to show that the Newark rocks were formerly
much more extensive than at present, and that .many of them must
have been united.

OBJECTIONS TO THE BROAD-TERRANE HYPOTHESIS.

Although the broad-terrane hypothesis has metvith but a limited
number of adherents, only a few specific objections have been made to it.

Newberry2 observes that it seems scarcely probable that some thou-
sands of feet of Triassic [Newark] rocks,-including thick beds of hard
and resistant trap, should have been so completely carried away from
the interval of 100 miles now separating the Connecticut valley and the
New York-Virginia areas that not a trace of them should anywhere be
left. It should be borne in mind, however, in this connection, that an
outlier-the Southbury area-does exist in the. interval mentioned.
This area is shown on Pl. in. It is situated.16 miles west of the west
border of the Connecticut valley area, and probably owes its preserva-
tion to its having been-depressed below the plane of base-level erosion
to which the country has been reduced and to the numerous sheets of
trap which traverse it. Whether other trap sheets existed in the
interval mentioned is not known, and but scanty suggestions that such
was the case can be derived from such studiesof this area as have been
made.

It is implied in the objection cited above, that trap rock is much
more difficult of erosion than the sandstones and shales with which it
is associated in the Newark system. Under such climatic conditions
as now prevail in Virginia and North Carolina this is not the case.
The trap dikes are there deeply decayed, and frequently so soft, even
at a depth of 50 feet from the surface, that they can be molded in one's
fingers like potter's clay. Instead of forming prominent ridges their
presence is not indicated in the relief of the country.

Not only are dikes under certain conditions easy of erosion, but it is

'The Geographical Development of Northern New Jersey, in Boston Soc. Nat. Hist. Proc., vol. xxiv,
1889, pp. 265-427.

2 The Geol. Hist. of New York Island and Harbor. Pop. Sci. Monthly, vol. xiii, 1878, p. 646. Also
U. S. Geol. Survey, Monograph vol. xiv, 1888, p. 6.
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an accepted principal in geology that the amount of erosion in any
region depends on time and opportunity rather than on lithological
conditions. Were the rocks of the Newark system, including thick
sheets of trap, elevated sufficiently to secure rapid transportation, their
erosion would be certain. The laws of subferial decay and erosion apply
to hard as well as to soft rocks; the length of time required for the
removal of hard beds is great, but is not infinite.

The Cretaceous rocks of Long Island, it has been observed by New-
berry,' rest directly on'the crystalline schists, with no trace of the
Newark system between. It is claimed that "this would in(licate that
the Trias [Newark] of the New Jersey basin never reached over that
portion of the divide."

On a previous page of this paper I have cited evidence which shows
that the rocks of the Newark system were upheaved and eroded to a
base level before the deposition of the Potomac formation or the Cre-
taceous. Beneath portions of the Cretaceous of New Jersey, bear its
western border, as has been shown by Cook, 2 only a few feet of New-
ark sandstones and shales intervene between the Cretaceous and the
crystalline rocks. This remnant is of fine material, not a coarse shore
deposit. The absence of the Newark system in a similar position on
Long Island seems clearly to indicate that the pre-Cretaceous erosion
was there a little more complete than at the locality referred to in New
Jersey.

The conclusion that there was a line of elevation through New York,
Trenton, etc., after the Newark period and before the deposition of suc-
ceeding formations, certainly seems to be warranted from our present
knowledge of the region. That this line of elevation has undergone
post-Cretaceous movement is indicated by the present attitude-of the
Cretaceous beds.

CONCLUSION.

My conclusion from a study, not only of the writings of all who have
published on this subject, but from personal observation, is that each of
the Newark areas was originally much larger than now, and that there
is a strong probability that all of the areas between Massachusetts and
South Carolina were originally united. It is quite possible, also, that
this great area was connected with the Acadian region, but observa-
tions to support this hypothesis are wanting. *

' U. S. Geol. Survey, Monogiaph vol. xiv, 1888, p. 6.
2U. S. Geol. Survey, Monograph vol. Ix, 1885, p. x. See also record of wells at Perth Amboy, N. J.

Geol. Survey of New Jersey, Ann. Rep. for 1885, p.111.
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CHAPTER IX.

CORRELATION.

GENERAL PRINCIPLES.

The phenomena by means of which the relative age of terranes may be
more or less definitely determined are of two principal classes, physical
and biological.

PHYSICAL PHENOMENA AS A BASIS OF CORRELATION.

The physical evidence on which strata may be correlated is of varied
character, but in general may be classed in the divisions given below:

Superposition.-The simplest case in which the relative age of strata
may be determined is when they are comformably superposed one upon
another. The highest in the series is then the youngest. The relative
position of beds as is well known may be modified or even reversed by
folding, faulting and overthrust, and in the correlation of strata by
vertical sequence these modifying conditions have to be eliminated.
Overflows of volcanic rocks and ejections of volcanic ash may play the
role of sedimentary beds and form a time record by means of which
the relative age of terranes not themselves in contact may be deter-
mined.

Contained fragments.-One series of rocks may contain recognizable
fragments of another series. Manifestly the strata containing such
fragments are newer than the strata from which they were derived.
This is a common means of determining the relative age of conglomer-
ates and is applicable also in some instances to volcanic rocks.

Relation to systems of folds,faults and dikes.-The relative age of rock
series not in direct contact may sometimes be shown by their mutual re-
lation to widely spread geological structure. For example, in the Appa-
lachians a characteristic structure has been impressed upon the strata
from the Coal-measures downward; consequently any rocks in this region
not affected by the corrugations characteristic of the Appalachian struc-
ture, may be assumed to be of later date than the Coal-measures. In a
similar way the relation of strata to a well determined series of faults
or to a persistent system of dikes may be of service in indicating their
relative age. -

Relation to unconformittes.-A series of rocks resting unconformably
on a lower series in one region and conformably on a lower series in
another region, the relative age of the two lower series may be inferred.
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In such an instance the lower bed conformable with the tipper would

be expected to be later than the unconformable lower series, for the
reason that great unconformities result from slow changes and are wide
reaching in their effects. They leave a record which provisionally, at
least, may be used as a time record. The conditions here postulated,
while serving as a suggestion to the field geologist, would requireaddi-
tional evidence before being accepted as a definite means of correlation.

Relation to glaciation.-Widespread glaciation, by leaving character-
istic records, enables the geologist to separate the beds deposited before
its occurrence from those of subsequent date.

Lithological similarity.-The identity in age of various strata is some-
times suggested by their lithological similarity, but this is an uncertain
indication, and except in regions of limited extent is apt to lead to
erroneous conclusions. The lithological character of elastic rocks may
depend on the physical conditions under which the debris composing
them was formed. For example, the conditions which influence the
disintegration of rocks are wide-reaching, and the characteristics of
the rocks resulting from the assorting and deposition of such debris

may be sufficiently constant over wide areas to be of assistance in
determining relative age. To illustrate, the rocks forming the surface
may suffer decomposition over a region of broad extent, and the result-
ing debris acquire certain characteristics, as a uniform red color, for
example, due to the incrustation of ferruginous clay on the grains com-
posing it. The removal and deposition of this incrusted material might
produce rocks of similar appearance over broad areas and even in sep-

arate basins.
Rocks subjected to heat, pressure, crust movement, etc., have fre-

quently acquired a schistose structure, due to rearrangement of the
mineral matter composing them-that is, they are metamorphosed.
Such alterations have beef used as a basis for deciding on the age of
strata, nearly all mIetalorpllosed rocks having formerly been considered
as Archean; but it is now known that strata of any age may have
undergone the changes referred to above. Conditions may be postu-
lated, however, under which metamorphism might be of service in
determining the relative age of terranmes. For example, a metamor-
phosed terrace may be considered as the record of a wide-reaching
physical and chemical change, thus making a definite time record.
Terranes found by contact or by contained fragments to be younger
than the metamorphosed l erralie may be assumed to be younger than
other terraces with which they ae not in contact, but which can be
proved to be of the same age as or older than the metamorphosed ter-
rane. True, the metamorphism of even the same stratum might not be
confined to a single period, but to the field geologist such an associa-
tion as suggested above would furnish a working hypothesis to be
proved or disproved by additional evidence.
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Summary concerning physical phenomena.-Besides direct contact of
terraces and the evidence furnished by included fragments, which are
the most definite means of correlation, the relative age of the elements
in a geological series may be determined more or less accurately by their
relation to physical events which were wide-reaching in their effects;
among these the most common are folding, faulting, diking, volcanic
eruptions, metamorphism, and glaciation. The degree of confidence to
be placed Qn correlations depending on relations to these phenomena
must be determined by the nature of the evidence in each ease. Close
correlation of strata, except by contact and unbroken stratigraphical
succession, is not possible by means of the relations here indicated, but
when these various methods are taken in connection with other records,
they become important.

Chemical phenomena considered.-The classification of volcanic rocks,

spring deposits, precipitates from inclosed lakes, etc., according to
their chemical composition, is fruitful of results, but is foreign to the

present discussion. The chemical changes involved in disintegration,
decomposition, lithification, etc., may be included under lithological char-
acters. In the lithological comparison of elastic rocks their mineralogi-
cal and chemical characteristics are considered, but the classification of
strata with reference to relative age, on purely chemical grounds, has
not been found practicable.

A sequence in chemical changes might accompany the cooling of a
molten globe and result in the formation of a stratified crust having a
definite chemical arrangement, but that such was the case with the
earth has not been determined.

In the correlation of ordinary sedimentary beds chemical may be in-
cluded with physical phenomena, and need not be separately discussed
at this time.

LIFE RECORDS AS A BASIS OF CORRELATION.

The study of fossils has shown that life began on the earth in low,
simple forms, and progressed with unbroken continuity throughout all
subsequent geological ages, with the production of higher and higher
forms and greater and greater specialization as it advanced. During
this development many forms became extinct and were succeeded by
other forms. The length of time during which individual species were

persistent was sometimes short and at other times embraced geological
ages; sometimes they even extended throughout nearly the entire life
history of the earth. Biology thus furnishes a record extending from
the dawn of life to the present day, by means of which the relative
dates of various physical changes may be more or less definitely deter-
mined. It has been assumed that this record affords a ready and in-
fallible means of determining the age of all rocks in which organic
remains occur. This seemingly simple and direct method of correlation,
however, has many limitations which it will be well to glance at before
attempting to apply it.
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Imperfections of the geological record.-Throughout the time that life
has existed on the earth there has been land and water, and the land,

wherever it appeared, has been subjected to disintegration and erosion.
The debris thus formed has been carried into the sea and into lakes and
contributed to the formation of sedimentary deposits. In these depos-
its the remains of plants and animals have been buried and preserved.
Large portions of the strata with these records impressed upon them

have been raised above the ocean and subjected to denudation, and the
material removed from them contributed to the formation of later

deposits, in which other life records were preserved. In many cases

these later deposits were, in their turn, upheaved and another cycle of
erosion and deposition initiated.. In this way large portions of the
material composing stratified rocks has been worked over and over and

large portions of the life records obliterated. Again, large portions of

the sedimentary rocks have been metamorphosed and all their fossils

destroyed. In other instances the strata have been subjected to pres-

sure and to the passage of solutions through them, and their organic
records crushed and obliterated or removed in solution. The lack of

dense tissues in many animals and plants renders it evident that the
preservation of any records of their existence, even under the most
favorable conditions, must be an extremely rare event; for this reason,
if for no other, our knowledge-of past floras and faunas must always be
incomplete.

The life records, as we now find them, are also imperfect, owing to

the fact that many animals and plants, especially those inhabiting the
land, did not live in situations where their remains were likely to be
preserved. The deep sea, also, has its fauna, which, owing to the slow-
ness with which sedimentation takes place in the depth of the ocean,

and to the persistence of oceanic basins, is even of rarer occurrence in
a fossil condition than the fauna of the land. The animals whose
remains are most frequently found in the rocks are those that inhabit

the littoral zone, where sedimentation has always been the most active
and where slow subsidence is frequently in progress.

In these several ways, and in others that might be mentioned, the

records of the succession of plant and animal life found in the rocks

are incomplete and fragmentary. It is not necessary at this time to do
more than glance at this subject, as it has been ably treated by many

writers, especially by Darwin, and the term "incompleteness of the

geological record " has acquired a well understood meaning.
Imperfections of our knowledge of the geological record.-Besides the

incompleteness of the geological record itself, there is the incomplete-
ness of our knowledge of that record, such as it is, which must be con-

sidered in attempting to generalize upon the life history of the earth

as now known. No better proof that our knowledge of the geological
life record is incomplete can be asked than the volumes on paleobi-

ology filled with descriptions of new forms of life which appear from
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year to year in increasing instead of diminishing numbers. Explora-
tions in all parts of the earth are constantly bringing to light not only
new species but new genera and new families, while our knowledge of
the distribution of forms already known is constantly being modified
and extended.

The fact that the greater part of the earth's surface is occupied by
the sea shows that large portions of the life record lie so completely
beyond the limits of search that man can never hope to see them. When
it is remembered, also, that large portions of the land surface of the
earth are geologically unexplored, and that new fossils are being found
from year to year in those portions most thoroughly examined, the im-
perfections of our knowledge of the imperfect geological record becomes
apparent.

Influence of distribution on the life records.-The usefulness of the life
history of the earth as a means of correlating geological terranes is still
further complicated by a principle inherent in life-itself; that is, devel-
opment has been in progress but has not taken place uniformly over the
whole earth, but with local modifications depending upon local environ-
ment.

Whether life began at one or many centers there is no definite proof,
but assuming as the simplest postulate that it spread from one center and
during the lapse of ages expanded over .the whole earth, advancing at
the same time to higher and higher stages of development, the specific
forms in various regions would, according to the principles of natural
selection, be influenced and modified by the local conditions under
which they live. Under similar conditions in various regions more or
less similar forms would appear. The modified forms thus arising
would, in their turn, originate new centers of distribution and lead to
the establishment of distinct colonies, from which in their turn, again,
new forms would be propagated.

The laws of development now accepted by biologists render it evi-
dent that life has not been uniform, the world over, at any one period;
hence if sedimentation had been continuous over the whole earth, the
organic remains entombed at any one time would have been diverse
in various regions. We know from the distribution of organic forms at
the present day that variations in temperature, changes in the charac-
ter of the sea bottom, the abundance or scarcety of food, and many
other conditions determine the character of the organic remains now
being imbedded in sediments. Even in different portions of the same
strata within limited areas the organic forms are diverse. These con-
siderations and others that might be enumerated seemingly indicate
that the life record has too many modifying conditions to render it
available as a basis for geological correlation.

On the other hand, it may be urged that development in many in-
stances has been exceedingly slow and that genera and even species of
plants and animals, especially in the earlier stages of the earth's his
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story, became widely spread, and hence afford a means of determining
what strata were deposited at more or less definite periods in the life
history. Taken in its general meaning, this proposition can not be ad-
vantageously disputed. It has been shown, however, that the appear-
ance and disappearance of the same species or the same genera in
widely separated regions could not have been the same. Species, and
even genera and families, might become extinct in the region where
they first appeared long before their migrations had carried them to
distant regions. Hence the discovery of identical fossils in the rocks
of two widely separated regions is not considered as proof of their
identity in age, except within certain broad limits. This subject was
long ago discussed by Huxley, who showed that rocks containing the
same species of fossils at widely separated localities, while not neces-
sarily of the same age, hold homologous positions in relation to the
development of life, and proposed the word "homotaxis" in place of
the term " contemporaneity " frequently used.

The life record continuous.-The value of paleontological evidence as a
means of geological correlation may be considered in another way. As

previously stated, the life current has been unbroken from the time of its
first appearance to the present day. Development from a humble

beginning has led to the gradual productions of higher and higher
forms and an equally gradual extinction of species, genera, etc. It is
thus evident that if a complete and unbroken record of the life history
of the earth had been preserved, it would be continuous, without
sharply defined natural divisions, from end to end. It may be asked,
how is it possible in such a record to draw the lines connecting groups,
systems, series, etc., as at present understood ? Where would the
limit between Paleozoic and Mesozoic, or between Mesozoic and Ceno-
zoic, occur?

As a matter of fact, the physical breaks in the life record have been
the principal means of establishing divisions in the scale. The greater
the imperfections of record, the more important have been the divisions.
In various land areas this system has been found not only practicable
but highly advantageous. Next to vertical sequence of terranes, it is
without question the most valuable means of correlation available. It
has been assumed, however, that the breaks in the life records in one
region agree in time with similar breaks in distant regions. Here lies

the principal objection that can be raised to the manner in which the
method has been applied.

This brings us to the consideration of the standard of geological cor-
relation first used.

The European standard.-The fact that the life record of terranes in

widely separated regions, although perhaps containing the same species
of plants and animals, can not be considered as contemporaneous,
except in a very broad sense, has already been referred to. We have
also seen that even in regions of limited extent the lithological char-
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acters frequently of the same stratum undergo important changes and
are accompanied by changes in the fossils found in it. When we add
to these the further considerations that the rock series in no two
regions can reasonably be expected to have the same sequence or to
have been subjected to the same conditions of sdimentation, or affected

by the same physical breaks, it is apparent that neither the succession
of organic forms nor the succession of strata found in one region can be
expected to occur in the same sequence in other regions. Hence the
fallacy of assuming that the succession of life, the succession in sedi-
mentation, or the physical breaks in any one region can be adopted as
a rigid standard for comparison in other regions becomes apparent.

That geology was first studied in Europe is an accident so far as cor-

relation is concerned, by which the succession of fossils and of strata
there found have been assumed by many as a standard for all other
regions. The error of this assumption has been pointed out by many
writers, but the practice of attempting a detailed correlation of the
rocks of distant regions with those of Europe, on the evidence furnished
by fossils, sometimes of very indefinite character, is continued. The
history of the numerous and persistent attempts that have been made
to correlate the strata of America with those of Europe, even down to
the smaller divisions of the scale, on the evidence indicated above, is a
chapter of confusion, controversy, and failure. No better example of
the diverse conclusions arrived at when such correlations are attempted
can be asked than the history of the discussions that have occurred
over the correlations of the Newark system, some account of which is
given in the succeeding pages of this paper.

An essay on the flora of the Richmond area has come to hand, which
illustrates the method followed by many paleontologists in attempting
to correlate widely separated terraces. The paper referred to is a re-
view of Fontaine's Monograph on the Older Mesozoic Flora of Virginia,
by Stur,' director of the geological survey of Austria-Hungary, but
contains also the results of an examination of a box of fossil plants from
the Richmond area sent to him for comparative study. As determined

by Stur, many of the fossil plants from the Richmond coal mines are

specifically identical with those occurring in the Lettenkohlen group of
Germany. The confidence placed in this evidence as a basis for de-
tailed correlation between terranes of America and Europe is expressed
in the following translation of an extract from the paper referred to:

From the foregoing it becomes evident that even on the first comparison, made
with no great care, between a box of American specimens and our specimens in hand,
Clover Hill on the one hand and the Lunz sandstone on the other, have a great num-
ber of plant species in common, and should, therefore, be regarded as contemporane-
ous, particularly as most of the species that have thus far been regarded as pecu-
liarly Virginian, are precisely the ones found at Lunz. The species eunmerated,

'Die Lnnzer (Lettenkohlen) Flora in den "older Mesozoic beds of the Coal Field of eastern Virginia."
In verhandlungen der k. k. geologischen Reichsanstalt, Nr. 10, 1888, pp. 203-217. The passages quoted
were translated by Robert Stein, of the U. S. Geological Survey.
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however, show also that Clover Hill comprises, besides the Lunz sandstone, also a
part of the flora of the bituminous slate of Raib (p. 211).

Thus we have recognized in the coal field of Richmond representatives of the Weng
slate, the Aon slate, the Reingraben slate, the bituminous slate of Raib, and the
Lunz sandstone, that is, the equivalent of the Lettenkohle group of Germany.

What lies under it should represent the German Musehelkalk, possibly also the
the Bunter Sandstone, while the roof of the Richmond Coal-measures should repre-
sent the German Keuper.

This remarkable result, furnishing a starting point for continued studies of the

deposits that have been compared and identified and declared contemporaneous,
could be obtained only through the assistance of our Washington geologists * * *

(p. 212).
The result obtained is of a nature to set forth the utility of the procedure employed

in this case.
I must not allow this occasion to pass without drawing further conclusions from

the results obtained; that the flora of the Lunz strata, that is, of the Lettenkohle,
appears in perfect identity at Richmond, Virginia, at a vast distance from the north-
ern margin of the Alps.

This shows * * * that as late as the time of the Lettenkohle, the species of
the flora then prevailing possessed an enormously vast distribution on an area of
whose dimensions we may form an idea by drawing an air line drawn between Vienna,

Germany (Lettenkohle), and Richmond, Virginia (p. 212).

Near the end of the essay, another passage, bearing on the correla-
tion of American terraces, reads as follows:

* * * I am convinced that shipments of plants from the American Cubi and

Carboniferous, which may possibly be sent to me, will enableime to demonstrate the
various divisions and series of strata in that country, just as I was enabled, by the
shipment of Lunz plants from Richmond, to define the age of the Older Mesozoic
flora on the James river in Virginia (p. 216).

Concerning the actual identity of many of the plants of the Newark

system with those of the Lettenkohlien I am not able to offer an opinion;
but such an exceptional occurrence, it seems to me, should be fully veri-
fied before being used as the basis for detailed correlation. If a large
number of the plants of the Newark and of the Lettenkohien are identical,
is it necessary to conclude that they were contemporaneous ? As already
stated, it has been pointed out by Huxley and others that, even if the
fossils in widely separated regions are of the same species, it does not
follow that they lived at the same time. Their identity indicates a
similar position in the geological scale, and nothing more. To go beyond
this, and conclude that because of the occurrence of plants in the Rich-
mond area identical with those of the Lunz sandstone the strata above
the plant-bearing beds in the former region should be referred to the
Keuper, and those below to the Muschelkalk, is to grant certain assmnp-

tions the verity of which is more than questionable. One of these as-
sumptions is that sedimentation progressed in the same order in the
Virginia region that it did in Central Europe. This implies that eleva-
tion and depression of the earth's crust producing changes in sedimenta-
tion occurred synchronously in the areas referred to. Such a coincidence
is far from probable, and, even if it did occur, is not a logical basis for

correlation. Such considerations, and the fact that the Newark after
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prolonged study has not been subdivided, so as to correspond with any

portion of the European standards, point to the absence of a logical
basis in the method of correlation indicated in the above quotations,
and render it evident that we must be skeptical as to the accuracy of
the very definite conclusions there reached.

That the strata of each separate land area should be studied and
correlated so far as possible among themselves before attempting any-
thing more than the most general correlation with the strata of other
land areas is, in my opinion, well illustrated by the example just cited.

That even the groups found on this continent can not be definitely
correlated with those of Europe, has been pointed out especially by
White' in an essay on " The North American Mesozoic." It is there
shown that the Chico-Tejon series of the Pacific coast, containing a
well characterized Cretaceous fauna and an equally well characterized
Tertiary fauna, has intermediate beds in which there is no strati-
graphic break. The same principle is again illustrated in New Mexico,
where an unbroken succession exists between Paleozoic and Mesozoic
groups. Other instances of similar transitions between groups shown
by their fossils to be closely similar to certain great divisions of Euro-
pean rocks, are known in India and New Zealand. These instances
illustrate the fallacy of assuming that the life record or the stratigraphic
sequence, in any two regions is the same. They show, too, the im-
possibility of applying an inflexible standard of classification de-
termined from a study of the rocks and fossils of one region to the
rocks and fossils of another region. This matter could be still further
discussed and illustrated, did it seem advisable, but enough has prob-
ably already been said to indicate the weakness of the system criti-
cised. The question, What is the most practicable method of correlat-
ing the terranes of widely separated regions, is still a matter for discus-
sion.

PRINCIPLES ON WHICH WIDELY SEPARATED TERRANES MAY BE
CORRELATED.

Of the physical and biological phenomena cited in the last few pages,
by means of which terranes may be correlated, it is evident that the
only infallible method capable of general application is based on the
contact of strata. Sedimentation has gone on ever since life existed
on the earth, but no universal sheet of sediment has been spread out.
On the contrary, continuous sheets of sediments of like kind are fre-
quently restricted to comparatively small areas. This is well illus-
trated by the manner in which sediments are now being deposited along
the Atlantic border of America. These have recently been mapped by
Alexander Agassiz from data obtained from soundings, and classed in
thirteen divisions, ranging from the sands and clays of the littoral zone

'Am. Assoc. Adv. Sci., Proc., vol. xxxviii, 1889, pp. 205-226.
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to the ooze, and the red clay of the deep ocean, and in each deposit
characteristic life forms are being entombed.

Moreover, in no region has sedimentation gone on without many
changes and many breaks from the dawn of life to the present time,
as is abundantly proved by the generally fragmentary condition of the
geological series.

These considerations show in a general way, and without taking
account of orogenic disturbances, that the sedimentary strata of which
the earth's crust is largely composed may be considered as a series of
irregular lenticular sheets, some of which are piled in an orderly
sequence; others touch only on their edges; others are completely sep-
arated and connected by intermediate layers by which their relative
age may be determined; others still have no physical connection, and
their relative age must be determined by other means. The correlation
of these various strata the world over is one of the problems that
geologists have before them. What is the most practicable way of
accomplishing the task ?

In order to arrive at a general scheme of geological correlation for
the whole earth it seems evident that each separate land area should
be studied by itself and the sedimentary strata composing it arranged,
so far as possible, in the order of their age as determined by physical
relations.

When correlation by contact and relation to physical phenomena
shall have been determined for the terranes over a large part of the
separate land areas of the earth, and their corresponding life records
determined, the correlation of these various fragmentary histories, with
the object of determining the life history of the earth, may be prac-
ticable. Evidently the correlation of the strata forming separate land
areas can not be made by contact, and it is doubtful if the relation of
the strata to widely reaching physical phenomena will ever be valuable
for this purpose. The only resource, therefore, is the comparison of
life records. The great advances that have been made in paleontology
are such as to indicate that when the life records of all the continents
shall have been studied independently, and the strata in each corre-
lated by contact, so far as possible, there will result a sufficient body
of facts to enable paleontologists and geologists to formulate a some-
what complete history of the progress of life on the earth, showing the
special modifications in various regions. Such a standard, when well
advanced toward completion, could be used for the determination of
the homotaxial relation of the terranes in various regions, and would
serve as an important factor in determining what general scheme of
classification is most advantageous for showing the approximate corre-
lation of the more important rock series. But not until the relation of
the systems composing the various continental land areas shall have
been determined, so far as practicable, by contact and the character of
their faunas and floras ascertained, can we hope to have a biological
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time scale by means of which the position of the rock systems form-
ing various continents can be adjusted. Even when this ideal stage is
reached it will probably be found that the correlation, even of systems
in widely separated regions, will still be general and not specific.

In studying the geology of any region, the primary aim should be to
establish the succession of rocks there found by means of their relation
to each other and to wide-reaching physical phenomena. At the same
time the varied physical events recorded in the rocks should be inter-
preted and their organic remains carefully studied. The fossils from

various natural subdivisions should be preserved separately and sub-
mitted to the zoologist and botanist for the determination of their place
in the zoological and botanical series. In all cases the relative age of

the various faunas and floras should be determined by the relation of
the strata containing them, and not the relation of the strata except in
a general way and after many fossils have been collected from the
contained organic records.

MANNER IN WHICH AMERICAN TERRANES HAVE BEEN CORRELATED.

From the beginning of geological investigation on this continent to
the present time, one of the primary and immediate ends that many
geologists have had in view was the close correlation of the terranes
found here with those occurring in Europe. This correlation has fre-
quently been attempted on the basis of a large number of fossils either
specifically or generically identical with those found in Europe. In
other cases but few fossils have been obtained, but great weight has
been given to these in deciding on the age of the beds in which they
occur. In still other instances mere lithological resemblances have
been used as a basis for correlation. Again, in many instances, opinions
have been expressed as to the position of our terranes in the European
scale, and European names adopted in geological treatises and on
geological maps, without any statement whatever of the facts on which
the correlations were made, or of the principles of correlation which led

to a decision. The result is that European names have been fastened
especially on the larger divisions of the geological column, without
adequate proof that the groups, systems, series, etc., thus designated
correspond, except in the most general way, with those bearing similar
names across the Atlantic. As the larger divisions in the geological
column are supposed to be determined by great unconformities, or by
almost complete breaks in the organic records, it is by no means prob-
able that these lines of demarcation coincide in age with the dividing
lines in the European standard. Who can say, for instance, that the
upper and lower limits of the American Silurian or of the American
Devonian corresponds to the upper and lower limits of the divisions

bearing these names in Europe. The life histories of these groups
undoubtedly coincide in a general way with the life histories of the
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similar groups in Europe, and in this sense their positions is deter-
mined. but when the principles of ccrrelatioln are carried to the smaller
divisions in the column, as many geologists and paleobiologists have
attempted to do, failure has resulted.

The firm manner in which the European names have been fastened
to the American rock series compels their use at present, but always
with a mental reservation that they do not strictly coincide with the
terranes for which they have been named. As an example, the red
beds of the far West and the strata immediately above and below them
may be cited. These terranes have been classified as Permian, Tri-
assic and Jurassic, and will have to be spoken of under these titles,
although we know that their natural divisions are not the same, and that
they can not be correlated except in the most general way, with Euro-
pean systems. It would have been just as logical to have named the
strata referred to after terranes bearing somewhat similar fossils in
Asia, Africa, or New Zealand as it was to give them the names by
which they are now known. It is in fact only after the biological suc-
cession in these and other land areas shall have been worked out and
compared that anything like a geological history of the earth can be
written.

The correlation of the terranes of one with those of another land
area is a matter for special consideration, not in the initiative, but in
an advanced stage in the study of its geological history.

The adoption of the name "Newark system," proposed by Redfield
for the great deposits of sandstone, shale, etc., along the Atlantic
border, which form a sharply defined system, limited above and below
by great unconformities, is an attempt to break away from the prac-
tice of correlating our strata with those of Europe on indefinite evi-
dence and by illogical methods, and is a move toward the establish-
ment of a definite American standard based on a natural system.

In thus venturing to indicate what I consider errors in the method
commonly employed in correlation, I do not wish to be understood as
attempting to detract in the least from the great importance of the
study of the fossil plants and animals. On the contrary, I have the
highest admiration for the grand results that have been reached in this
direction, and wish to see the work continued. The value of fossils as
a practicable means for correlating strata, after their relative age has
been determined by superposition, is well established and thoroughly
appreciated by every working geologist. It is, perhaps, possible that
the life history of the earth is now sufficiently well known to be used
at least tentatively in establishing the hoinotaxial position of terranes
in widely separated areas. By applying and correcting the standard
from time to time, more precision in the divisions of the scale will result.
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CORRELATION OF THE NEWARK SYSTEM.

In the Acadian area the rocks of the Newark system rest unconform-
ably upon the Carboniferous as has been determined by Dawson.1 In
the Connecticut valley the system is underlain unconformably by meta-
morphosed and crystalline rocks, believed to be in part of lower Silurian
age. In the northern part of the New York-Virginia area the rocks be-
neath the Newark are also crystallized and their age as yet undetermined.
In the southern portion of the western border of the system in New
Jersey, however, the Newark rocks rest unconformably upon Silurian
limestone, as has been determined by the Geological Survey of New Jer-
sey, and a similar relation exists in Pennsylvania. In Maryland the
rocks beneath the Newark system are in part Silurian and in part meta-

morphosed and of indeterminate age. Through all of the Newark areas
south of the Potomac, the system rests unconformably upon more or
less metamorphosed rocks, the age of which is as yet undecided.

As pointed out by Rogers, the Newark system in Pennsylvania is un-
affected by the crumpling and folding impressed upon a large portion
of the Appalachian region, and hence is of later date than what is known
as the "Appalachian structure." As this structure was produced after
the deposition of the Coal-measures, the relation of the Newark system
to this crust movement is proof that the system is younger than the
Carboniferous. This conclusion, as we have seen, is sustained by the
unconformity between the Newark system and Carboniferous rocks be-
neath in Nova Scotia.

The nature of the unconformity at the base of the Newark system
throughout is not only proof that the system is of younger date than
the rocks on which it rests, but is evidence that a long period of ero-
sion intervened between the deformation of the underlying beds and
the depositions of the superior system.

The next series of rocks deposited in the Atlantic coast region after.
the Newark is the Potomac. As described by McGee,2 this formation
in Pennsylvania and New Jersey rests in part on the eroded edges of
tilted Newark strata and on truncated trap dikes which traverse it.
The unconformity between the Newark system and the Cretaceous rocks
resting upon it along its eastern border in New Jersey was determined
also by the Geological Survey of New Jersey. In Virginia the Taylors-
ville and Richmond areas are overlain unconformably by the Lafayette.

On the eastern edge of the Deep river and Wadesboro areas in
North Carolina, there are sands of Tertiary or more recent date, which
rest upon the eroded surfaces of the rocks of the Newark system. The
presence of the Potomac formation in this region, resting unconform-
ably upon the Newark, is also suspected, but has not been definitely
determined.

I Acadian Geology, 3d ed., London, 1878, pp. 86-113.
2 Three formations in the middle of the Atlantic slope. In Am. Jour. Sci., 3d ser., vol. xxxv, 1888, pp.

134-136.
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The evidence furnished by the formations resting unconformably
1p11o1 the Newark system is such as to prove that the rocks of that
system were upheaved, faulted, diked, and subjected to decay and deep
erosion before the oldest of the overlying formations was deposited.

A long interval of land conditions, during which crust movements on
a grand scale as well as decay and erosion took place, intervenes both
between the Newark system and the rocks on which it rests, and between
that system and the rocks which rest upon it.

So far as stratigraphy can be used in determining the age of the sys-
tem, it proves that it is younger than the Carboniferous rocks of the
Atlantic coast region, from which it is separated by a period of erosion,
and older than the Potomac formation, from which it is also separated
by a period of erosion.

There are no other terranes in the eastern part of the United States.
falling in the interval which is shown by stratigraphy to be occupied
in part by the Newark system, and there is, therefore, no necessity at
this time for discussing the homotaxial relation of that system to neigh-
boring terranes.

RELATION TO TERRANES IN TILE WESTERN PART OF TIE UNITED STATES.

There are several rock series in the Rocky Mountain region which
have been shown by their stratigraphic relations to be intermediate
between the Carboniferous and the Cretaceous. These have been
referred to the Permian, Triassic, and Jurassic of Europe, on account
of their stratigraphical position and the nature of the fossils which they
contain. The accuracy of this correlation or the character of the evi-
dence on which it rests, it is not necessary to discuss at this time. There
is no physical connection between the Newark system and the terranes
just referred to, by means of which their relative age can be determined.
Only a few fossils have been found common to the two systems, and
hence there is no adequate basis for close correlation.

A few plants collected by Newberry' at Abiquiu, New Mexico, were
determined by him to be specifically identical with fossil plants found
in the Newark system in Virginia and North Carolina. From this
evidence it is believed by Newberry that the plant-bearing beds in the
two areas referred to are of about the same age, and correspond with
the upper Triassic of Europe. The similarity in age between the Newark
system and the terrane at Abiquiu, New Mexico, is indicated also by
specific identity of the silicifiedl wood found in the two regions, as has
recently been determined by Knowlton. 2

A few fossil bones obtained by Cope, from the so-called Triassic rocks
of New Mexico, have been determined by him to be closely allied to the

I U. S. Geol. Surv., Monograph vol. xiv, pp. 14-15. See also by the same author, Report of the Ex-

ploring expedition from Santa Fe, N. Mex., to the junction of the Grand and Green rivers of the great
Colorado of the West, in 1859, umler the command of J. N. Macomb. Washington, 1876, pp. 141-148,

pls. 4-8.
2

.A ute, p. 29.
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reptilian remains of the Newark system, and in each case are referred
to the upper Trias of Europe.

The rich reptilian and mammalian fossils discovered by Marsh at
Como (Aurora), Wyoming, near Canyon City, Colorado, and at other
points in the Rocky Mountain region, from so-called Jurassic rocks, are
considered by their discoverer to be of younger date than the Newark
system.

Other vertebrate fossils collected in the so-called Permian of the far
West are considered by Cope to be of older date than the Newark.

So far as indicated by organic remains, therefore, the Newark system
may be considered as occupying a place in the geological column simi-
lar to that occupied by the Triassic rocks or Red beds of the Rocky
mountain region. That this correlation is extremely indefinite is shown
by the fact that in, the Rocky mountain region the rocks referred to the
Permian, Triassic, and Jurassic belong to a natural system, in which
there are no great unconformities and no persistent features by means
of which they may be divided at various localities. Had they been
studied in connection with the geology of the region in which they
occur, independent of any preconceived notions of European correlation,
there is no question that the lines of division would have been drawn
differently than at present. The scarcity of fossils in that portion of
the western system which coincides most nearly with the Newark sys-
tem is such that a definite correlation with other similar faunas and
floras at a distance must be accepted as provisional even by the most
sanguine of those who believe in a detailed correlation of strata by
means of fossil remains, The uncertainties arising from this cause are
still further increased by the fact that the attempts which have been
made to correlate the Newark system with the Triassic of the Rocky
mountains, depend in large part upon the relation of the fossils of each
of these systems to the Triassic fossils of Europe. It seems wise to
conclude, therefore, that only a very general relation between the New-
ark system and the so-called Triassic rocks of the Rocky mountain region
has been established, and to wait for further evidence before deciding
that a close correlation is practicable.'

RELATION TO EUROPEAN TERRANES.

No other system in America has been the subject of so much discus-
sion respecting its position in the European standard of classification
as the one now under review.

I have made abstracts of such determinations and opinions of the age
of this system as are based on paleontological evidence, not including

I Since this paper was written L. F. ward, from a comparison of the fossil plants of the Newark and
of the Trias of the Rocky mountain region, has reached the following conclusion: "As regards the
western deposits, notwithstanding the poverty of their present known flora, there seems to be some
indication that they were not. laid down at the same exact epoch as those of the Atlantic coast; but,
assuming such an asynchronism, the question as to whether they are earlier or later can not be profit-
ably considered with the present insufficient data." Bull. Geol. Soc. Am., vol. xxnii, 1891, p. 28.
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those in which mere opinions have been expressed without stating the
basis on which they are founded. The number of these abstracts is
over eighty.

Rejecting certain early correlations which referred the Newark sys-
tem to Silurian, Carboniferous, and Devonian groups, which need not
be discussed at this stage of geological study, the remainder of the
determinations referred to, and especially the more recent ones, corre-
late the rocks in question, either wholly or in part, with the Triassic or
the Jurassic systems of Europe. Without attempting to give the chron-
ological history of the discussions and controversies that have arisen on
this subject, and which are still being pressed in certain quarters, I
shall try to indicate, so far as practicable, the nature of the evidence
that has been obtained and the conclusions which have been derived
from it. 1 The reader will then, at least to some extent, be in a position
to judge for himself as to what is the safest position to maintain in ref-
erence to the age of the system we are studying.

Fossils of the Newark system, as has already been stated, consist of
obscure molluscan remains, larva of insects, cases of minute crusta-
ceans, fragmentary portions of the skeletons of mammals, batrachians,
and reptiles, fossil fishes, footprints, and plant remains. Owing to
the great rarity and to the obscurity of molluscan and insect fossils, the
only organic record at present available as a means of correlation are
vertebrates, crustaceans, and plants.

'ESTIMONY OF THE VERTEBRATES.

Mammals.-The remains of small mammals were discovered by Em-
mons in the Newark rocks of North Carolina and referred by him to
the Permian, on account, principally, of the reptilian fossils associated
with them.2 These remains were studied also by Leidy, who stated
that they find very close representatives in the Purbeck beds of the
Oolitic of England.3 The fossil mammalian jaws described by Emmons
have recently been reexamined by Osborn, who concludes that they are
widely aberrant forms, and not closely related to any fossils hitherto
discovered. 4 The investigations by O. C. Marsh in the Jurassic sys-
tem of the Rocky mountain region have brought to light a large num-
ber of small mammalian fossils having a resemblance to the remains
found in the Newark system, but these, as stated by their discoverer,
are generally distinct.-

'Some account of the various determinations of the age of the Newark that have been made is
given by-

Lea, Isaac: Description of a fossil saurian of the New Red sandsteno lormation of Pennsylvania,
with some account of the formation. In Philadelphia Acad. Nat. Sci. Jour., 2d ser., vol. ii, 1850-1854,

pp. 185-189.
Newberry, J. S.: Fossil fishes and fossil plants of the Triassic rocks of New Jersey and the Connect-

icut valley. U. S. Geol. Surv., Mon. vol. xiv, washington, 1888, pp. 8-15.
Marco, J.: The Triassic flora of Richmond, Virginia, Am. Geol., vol V, 1890, pp. 160-174.
2 American Geology, part 6, Albany, 1857, pp. 95-96.

3 Philadelphia Acad. Nat. Sci., Proc., vol. Ix, p. 150.
d Philadelphia Acad. Nat. Sci., Proc., vol. xxxix, 1887, p. 291.
6 Am. Jour. Sci. 3d ser., vol. xxxui, p. 344.
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The small number of maniinalian remains thus far obtained from the
Newark system, and the limited knowledge possessed at the present
time of the early forms of mammalian life, renders it evident that they
can not be used, except in a most general way, in determining the age
of the strata in which they occur.

Batrachians and reptiles.-Fragmentary portions of the skeletons of
large animals were discovered by E. Emmons in his early explorations
of the Newark rocks of North Carolina, and determined by him and by
Leidy to be most nearly related to the Permian vertebrates of the Old
World. These same fossils were studied also by Isaac Lea in connec-
tion with similar remains from Pennsylvania, and considered to agree
most nearly with similar remains found in the Triassic rocks of Europe.'

The fossils studied by Emmons, Leidy, and Lea have since been re-
examined and their classification revised by Cope, who finds that cer-
tain of the genera found in the Newark rocks occur also in the Triassic
rocks of New Mexico. After describing the vertebrate fossils of the
New Mexico deposits, this author states that there is a close parallel-
ism between them and the similar fossils from the upper Keuper of
Wurtemberg. To quote the author's words:2 "In both regions the
genera Belodon and Tanystrophaeus are abundant and the Artosaurus
of the former [Wurtemberg] is represented by the Tylothoras of the
latter [New Mexico]. The association of such very diverse forms is
good evidence of general identity of fauna, and is a sufficient basis for
asserting taxonomic identity of the forms of the two regions."

Again, after studying the vertebrate fossils of the Newark rocks of
Pennsylvania, Cope observes:' "Geologists have been inclined to iden-
tify these beds with the Upper Trias and the Lower Jurassic. The
identification of the Belodon and Mastodonsaurus points most strongly
to the age being that of the Keuper or upper divisions of the Trias."

The testimony of the fossil footprints so abundant in certain portions
of the Newark system is less definite than that derived from the bones
and teeth found in the same rocks and probably belonging in part to
the same species. No fossil footprints found in other countries have a
sufficiently close relation to those of the Newark system to be indenti-
fied with them, and, therefore, no close correlation can be based upon
these interesting records of a vanished host. Paleontologists would
probably agree if no other fossils than footprints were known from the
Newark system, that the only admissable conclusion as to their age
would be that they are probably somewhat younger than the Carbon-
iferous.

The evidence from vertebrate remains evidently indicates that the
position of the Newark beds in the geologic series coincides in a general
way with that of the Upper Trias of Europe and with the horizon of
the so-called Triassic beds of the Rocky mountain region.

'Philadelphia Acad. Nat. Sci., Proc-, vol. x, p. 92.
2 Am. Phil. Soc. Proc., vol. xxiv, 1887, p. 227.
3 Philadelphia Acad. Nat. Sci., Proc., vol. xviim, 1866, p. 250.
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Fishes.-The fossil fishes of the Newark system have been studied,
especially by J. H. Redfield and W. C. Redfield, Agassiz, Edgerton,
and Newberry. The conclusion reached by the Redfields,' father and
son, was that the rocks could not be older than the Trias, but must be
placed as low as the Lias and Oolite. Agassiz, on examining the fossil
fishes of the Richmond area, suggested from their analogy with Euro-
pean forms, that they were of the age of the Lias.2 Later, in discus-
sing a paper on the Coal-bearing rocks of Virginia and North Carolina,
by Johnson, he observes that the fossil fishes of the Richmond area and
from "the so-called New Red Sandstone, indicate an age intermediate
between the European New Red and the Oolite." Still later he states
that the fossils referred to do not agree either with the fossil fishes of
the Trias of Southern Germany or with those of the Lias of England,
but seem intermediate between the two, and is inclined to refer the
Newark system to a group intermediate between the Trias and the Lias
for which there is no equivalent in Europe.4

By far the most important contribution to our knowledge of the fossil
fishes of the Newark system have been made by Newberry. His opin-
ion with reference to the age of the system, based principally on fossil
plants, is that it represents only the uppermost portion of the Triassic,

and is the equivalent of the Rlietic beds of Germany. In reference to
the bearing of the fossil fishes on the question of age, he says: " The
fishes so abundant in our Trias [Newark]-Ischypterus and Catopterus-
have never been found in t'he Old World, and therefore throw no light
on the question. 'But their affinities are more with the Mesozoic fishes
(Jurassic and Cretaceous) than with Palwoniscus, etc., of the Per:nian.
Much rarer fishes have recently been obtained by the speaker from the
Connecticut Trias-Dipleurus and Ptycholopis-which, though new,
represent groups confined to the Jura of the Old World."

The question of the geological equivalents of the Newark system is
discussed at length in Newberry's recent monograph on the fossil fishes
and fossil plants of the Newark system, but the value of fossil fishes
as a basis of correlation is not specifically considered. The final con-
clusion in reference to correlation expressed in the volume mentioned
is the same as previously stated, and places the Newark system on a
parallel with the Rhetic of the Old World.6

TESTIMONY OF THE CRUSTACEANS.

The minute fossil crustaceans of the Newark system were studied to
some extent by Emmons, Rogers, and others, and certain conclusions

I Am. Assoc. Adv. Sci., Proc., vol. ix, 1856, p. 185.
2 Geol. Soc., London. Quart. Jour., vol.in, 1847, p. 275
a Am. Assoc. Adv. Sci., Proc., vol. iv., 1850, p. 276.
a Am. Acad. Proc., vol. in, 1852-1857, p. 69.
6 New York Acad. Sci. Trans., vol. v, 1885-'86, p. 18.
6 U. S. Geol. Surv., Mon. vol. xiv, Washington, 1888, pp. 8-15.
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in reference to geological age based on them. The results reached by
these authors were subsequently reviewed by T. Rupert Jones, with
the aid of abundant specimens. In summing up the evidence furnished
by the crustaceans, this author says: "Whether or not these deposits
have a Keuperian character, as Prof. O. Heer's late determinations of
the Coal plants from Richmond, Virginia, seem to indicate, there is no
doubt of their being the products of lagoons in the Lower Mesozoic
period, and contemporary either with the marine formation intermediate
to the Trias and Lias, namely, the Rhetic, or with the Upper Trias itself,
and exactly equivalent to the Lettenkohle (carbonaceous shales at
the base of the Keuper.)" 2

The evidence furnished by the crustaceans, minute as they are, must
evidently be considered as important and as sustaining the more recent
conclusions reached from a study of the reptilian remains.

TESTIMONY OF THE PLANTS.

The resemblance of some fossil plants of the Richmond area to those
of the Keuper of Central Europe led Marcou3 to assign them to the
same horizon as early as 1849.

The plants, like the reptilian remains, were studied at an early date.
by Emmons, who concluded from this and other evidence that the
upper part of the Newark system in North Carolina represented the
Keuper. This conclusion was based largely, however, on the opinion
of Heer, who, from a study of a small collection of fossil plants, con-
cluded that "Certain forms found in North Carolina are characteristic
of the Keuper and Marries Irisees of Germany, France, and Switzer-
land; and certain other forms are closely related to the species found
in Europe in the Keuper and Lowet Lias, but are all different specific-
ally; but there are none which are really Oolitic either in Virginia or
North Carolina."4

Rogers, in 1858, after reviewing all the available evidence as to the
geological position of the Newark system, reached the following con-
elusion:5

These strata are placed in parallelism with the Lower Mesozoic formation of Eu-

rope-the Upper Triassic and the Lower Jurassic rocks-not merely through the few
European species which they possess, but quite as obviously by the general aspect
or faces of nearly all the organic remains which they. have hitherto disclosed.
Every year is adding to this list, and, as they multiply, the impression produced
leans more and more toward the conviction that they were created in a period which
unites the Triassic and Jurassic ages.

Rogers, in an essay on the age of the Newark system, after a com-
prehensive review of all the evidence furnished by fossil plants at that
time available, concludes that these fossil remains as a group bear a

' A Monograph on the Fossil Estheria. Paleontological Soc., London, 1862.
2Ibid, p. 126.
3 The Triassic flora of Richmond, Virginia., Am. Geol., vol. v, 1890, pp. 163.
4'Am. Assoc. Adv. Sci., Proc. vol. xi, 1858, p. 79.
6 Geol. of Pennsylvania, 4to, Philadelphia, 1858, vol. is, p. 697.
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remarkable resemblance to those of the Oolitic rocks of Europe. Some
of the species are stated to be specifically identical with European
forms, while others are very closely allied to certain species found in
the Oolitic of the Old World (p. 299). In conclusion, Rogers states
that lie has no hesitation in referring the coal of eastern Virginia to
a place in the Oolitic system on the same general parallel, and with the
carbonaceous beds of Whitby and Brora, that is, in the lower part of
the Oolite group'1 (p. 300).

A few vegetable remains found in the Newark rocks of the Connecti-
cut valley were figured and described by Hitchcock, and considered
by him to indicate a parallelism with the Jurassic of Europe. These
remains were so imperfect, however, and so little was then known con-
cerning the fossil floras of the systems with-which they were considered
to be most nearly related, that but little weight can be attached to this
examination. 2

Fossil plants collected in the Richmond field by Lyell were studied
by Bunbury whose final conclusions in reference to their age, as stated
by Lyell,3 placed them on a parallel with the Keuper.

By far the most important contributions made to our knowledge of
the fossil flora of the Newark system, is contained in a monograph by
Fontaine. 4 As stated by this author there are 42 species of plants from
the Richmond area sufficiently well preserved to be of some value in
determining the age of the beds. Of these 21 appear to have no near
relation in the European floras, but their general character points
strongly to a Rhetic or Jurassic age. Three identical and 5 allied spe-
cies, or 19 per cent, find their representatives in the Jurassic formation.
The Jurassic element is much stronger than the Triassic, even without
counting the plants of Jurassic generic type found in the species pecul-
iar to Virginia (p. 95). There are 4 species identical with Rhetic
forms, and 8 allied to them, or 28 per cent. The Rhetic can, then, claim
the largest percentage of identical and allied species. Among them
are some of the most abundant and characteristicforms of the Virgin-
ian flora. The great abundance and wide diffusion of the Macrotaene-
optereis magnifolia, and Ctenophyllum braunianum give these plants
great weight.

Fontaine's conclusion from the facts briefly indicated above is that
we must consider this flora as not older than the Rhetic, the only
question being whether its strong Jurassic evidence ought to cause us
to regard it as at least Lower Jurassic in age (p. 96).

In the same monograph there is contained a review of the fossil
plants of the Newark rocks of North Carolina, described by Emmons,
in which 49 species are identified. Of these, 9 are stated to be pecu-

I On the age of the coal rock of eastern Virginia. In Assoc. Am. Geologists and Naturalists, Trans.,
1840-1842, pp. 299-300.

2Ichnology of New England, Boston, 1858, pp. 5, 6, 7.
3Elements of Geology, 6th ed., 1886, p. 452.
"U. S. Geol. Surv., Mon. vol. VI, Washington, 1883, pp. 92-96, 121-128.
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liar to North Carolina, and have no very near allies in other coun-
tries. Fifteen species are found in the Newark rocks of Virginia.
Assuming, as stated by the author, that the Raj maahal group, India,
is of Liassic age, there are 2 species identical with, and G6 nearly
allied to Jurassic plants. Seven species are identical and 8 closely
allied to Rhetic plants. Twenty-three per cent are peculiar to North
Carolina, while 41 per cent are found in the Newark rocks of Virginia;
20 per cent are allied to or identical with Jurassic forms. Thirty per
cent are identical with or allied to Rhetic species. After studying the
fossil plants of both Virginia and North Carolina, Fontaine's final con-
clusion is that these floras are. probably of the age of the Rhetic. In
his own words: "We are, then, I think, entitled to consider that the
older Mesozoic flora of North Carolina and Virginia is most probably
Rhetic in age and certainly not older."

"Some authors hold that the Rhetic beds form the uppermost of the
Triassic strata. Others think that they are transition beds having
affinity with the Lower Lias. The latter view will, I think, be justified
by a study of the flora, and I have, in this memoir, assumed its cor-
rectness" (p. 128).

Newberry, in his monograph on the fossil fishes and fossil plants of
the Newark system alreadyreferred to, concurs with Fontaine in re-
ferring the flora of the system to the Rhetic (p. 13). He also says that
several species of plants common in the Newark system are found at
Abiquin, New Mexico, and at Sonora, Mexico. The author states that
this "indicated a parallelism between the plant-bearing beds of the
Atlantic Trias [Newark] and those of New Mexico and Sonora, and go
far to prove that all of our Triassic rocks which have yet yielded plants
belong to the uppermost division of the system" (pp. 14-15).

Stur, 1 in a review of Fontaine's monograph on the flora of the older
Mesozoic.of Virginia, has identified a large number of the plants from
the Richmond area with those of the Lunz sandstone of Germany, and
concludes that the plant-bearing beds of the Newark are the equiva-
lentof the Lettenkohle group of Germany. The great confidence that
this author gives to his determinations is indicated in the quotations
given in this paper on pp. 114-115.

B. Zeiller2 has also reviewed Fontaine's monograph, and identified
certain of the plants there described with those of the gres bigarr6 of
Europe. This identification of species and also the absence in the
Newark system of certain types that had an immense distribution dur-
ing the Rhetian epoch, and as stated by Zeiller, have been found in
nearly all the Rhetian deposits of Europe lead to a final conclusion in
reference to correlation, which is stated as follows:

'Die Lunzer (Lettenkohlen) Flora in den " older Mesozoic beds of the coal-field of eastern Virginia."

In Separatabdruck der Verhandlungen der k. k. geologichen Reichsanstalt No. 10, 1888, pp. 203-217.
sSur la presence, dans lo grds bigarr6 des Vosges, de l'Acrostichides rhombifolius, Fontaine. In

Socite gologique de France, Bull., 3 erie, t. Xvi, p. 693-698, seance 18 Juin, 1888.
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Thus, without pretending, at so great a distance, to make a formal correlation, I
think that one may, with great plausibility,.arrange the coal-bearing strata of Vir-
ginia and North Carolina, with the Upper Trias, as was done by O. Heer, and to place
them parallel with those of Bale (Neue Welt), Stuttgart and Lunz; that is to say,
at a level little different, on the whole, from that assigned to them by Mr. Fon-
taine, but yet a little higher (p. 698).

The evidence furnished by the fossil plants, while not interpreted in
the same way by various paleobotanists, points on the whole to a some-
what higher division in the time scale of Europe than the vertebrate
and invertebrate fossils.

Before closing the review it will be well to consider what may be
classed as negative evidence. This is furnished by the remarks of
Dana, made more than thirty years ago, in connection with a review
of Emmons geological report of the Midland counties of North Caro-
lina. He says:1

In the determination of the exact age of this sandstone, the only rock in this coun-
try east of the Mississippi occurring between the Carboniferous and the Cretaceous,
we can not be too cautious in the use of evidence. One or two considerations are,
therefore, here suggested. In the first place the fauna and flora of America of this
modern epoch is represented in Europe, and quite strikingly, as has been shown by
the fauna and flora of the later Tertiary of Europe. The life of corresponding ages
in the two continents has thus been older in America than in Europe. This is one

point to be well weighed. Again, in determining the age of a rock from its fossils,
we should rather look to those which indicate the more recent period than those
which bear the other way. This criterion would bring us right with regard to our own
epoch, while by avoiding it we might be able to prove that we in America are of the
Tertiary age of the world. Now, as Mr. Redfield has shown, the fossil fishes-the
most characteristic species of any formation-are but half heteroceral and come
nearer to the Jurassic type than the Triassic. There is hence reason for the opinion,
notwithstanding the important evidence brought forward by Dr. Emmons, that the
Lias period may be represented by the formation; and we may be nearest the truth

if we regard the whole formation as corTesponding to the Lias and the latter half to

the Trias. The examinations by Mr. Heer accord with this conclusion. The Euro-

pean subdivisions of the Trias we should not look for on this continent, even if we
had the whole of the formation, any more than the European subdivisions of the
Devonian in the American Devonian. American geology is deeply interested in the

decision of this question, and owes much to Prof. Emmons for all that he has (lone
toward its elucidation.

SUMMARY.

The conclusions reached, as indicated above, by those best qualified
to determine the nearest equivalents of the Newark system in the geo-

logical series of Europe, present some diversity.
The Batrachians and reptilesas shown by the most recent and most

extended studies, that have been made, have their nearest known rep-
resentatives in the Keuper of Germany.

The fossil fishes are not nearly related to those of any formation in
Europe, but represent groups confined, so far as is now known, to the
Jurassic.

I Am. Jour. Sci., 24 ser., vol. XmX, 1857, pp. 429-430,
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The crustaceans have their nearest representatives in the upper Trias
or in the Rhetic.

The plants have been assigned to various horizons, but the most re-

cent and probably the most reliable determinations, place them in the
upper part of the Triassic or in the Rhetic; Heer, Stur, and Zeiller
claiming them as belonging to the Keuper, while Fontaine and New-
berry consider that they more nearly represent the flora of the Rhetic. 1

This brief r sum6 of what must be considered the most trustworthy
correlations now possible, shows that there is a closer accord in the
various determinations than, perhaps, might have been supposed. The
geologist who has to depend on the paleontologist for the correlation of
strata in widely separated regions, is thus furnished with all the data
available on which to base his conclusions. It is probable that the
evidence, as it now stands, when considered by various persons, will be
interpreted in two ways.

Those who are inclined to believe that a close correlation is possible
between the divisions of the geological column in America and Europe,
will probably demand further evidence and will continue the contro-
versy as to the equivalency of particular horizons in the two countries.

Those who take the ground that the large natural division of the

rock series in America and in Europe admit of correlation only in a
broad, general way, will conclude that the correspondence reached fritm
the comparisons already made are sufficient to show that the fossil-
bearing strata of the Newark system may be placed in general parallel-
ism with the upper part of the Triassic and the lower part of the Juras-
sic of Europe. As a system, however, it can not be considered as the
equivalent of any definite portion of the European scale.

When the geological succession in the other portions of the earth
shall have been determined, and the existing blanks in our knowledge
of the succession of organic forms filled, at least in part, it may be pos-
sible to form a more comprehensive scheme of classification than any
now known, in which the relative position of the strata in various
widely separated localities may be some time definitely determined.
Until such a standard of comparison approaches completion, we must
conclude that the Newark system is a well defined unit in American

geology, having a great unconformity both above and below, and that
it belongs in the lower portion of the Mesozoic group of the American
geological column. The Mesozoic itself, however, does not agree either

as to its upper or lower limits with the Mesozoic of Europe, but repre-

'The most recent review of the relation of the fossil plants of the Newark to the Triassic flora of

Europe which has come to hand is by L. F. Ward (Bull. G eol. Soc. Am., vol. ii, 1891, pp. 23-31). The
conclusion reached is that our present knowledge fixes the horizon of the Newark " with almost
absolute certainty at the summit of the Triassic system, and narrows the discussion down chiefly to
the mere verbal quest ion whether it shall be called Rhetic or Kenper. * * * The beds that seem to
be most nearly identical, so far as the plants are concerned. are those of Lunz, in Austria, and of
Neue Welt, near Basle, in Switzerland. These have been placed by the best European geologists in
the Upper Keuper. Our American Trias [Newark] can scarcely be lower than this, and it probably can
not be higher than the Rhetic beds of Bavaria."
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sents, as nearly as can be determined from our present knowledge of

its organic remains, about the same relative position in the life history
of the earth.

RELATION TO TERRANES OF ASIA AND CENTRAL AMERICA.

Direct comparisons have been made by Newberry between the fossil

plants of the Newark system and similar fossils from China and from
Honduras.

A comparison with fossil plants from China collected by Pumpelly in

the Kwei basin on the Yangtse river, province of Hupeh, showed that

one species is common to the two regions. Another species found in
the Kwei basin agreed closely with a European Jurassic species.
Another has a remarkable likeness to a fern which' occurs both in the

Liassic and Oolitic floras of Europe. The Kwei fossils were also com-

pared with fossil plants from Abiquiu, New Mexico, and Sonora, Mexico,

regarded by Newberry as Triassic. The conclusion reached from this

study was that the plant-bearing beds of the Kwei basin were of Meso-

zoic age, but whether they should be considered as Triassic or Jurassic

remained undecided. Only a very general conclusion as to the relation

of the Newark system to the plant-bearing beds of the Kwei basin, is
shown by fossils now known, but it is evident that interesting results
might be expected from a continuation of the comparisons of the fossil
floras of the two regions.'

A collection of fossil plants from San Juancito, Honduras, has

recently been described by Newberry and shown to be related to the

Rhetic of Europe. This collection contains at least one species that

is very close to a plant described by Emmons from the Newark rocks

of North Carolina. Others are closely related to the plants of Abiquiu,
New Mexico, and Sonora, Mexico. After describing the Honduras fos-

sils, Newberry refers to their relation to other floras in the following
language:

" This discovery of a Triassic flora in Honduras is a matter of special

interest, as nothing of the kind had before been met with in that sec-
tion of the globe; but it is only another illustration of the uniformity
of the vegetation of the world during the Triassic age. This uniformity

was, however, only a development of the systematic progress of plant

life. The reign of Acrogens ended with the Permian. The Rhetic
epoch was, therefore, about the middle of the reign of Gymnosperms,

No Angiosperms were yet in existence, for they began in the Cretace-
ous. * * *

" Where the Gymnospermous flora originated, or how it was developed

from the Acrogens, if it was so developed, and through the exercise of

what elements of superiority it superseded them, we are yet in igno-

rance. It is, however, a matter that may well excite our wonder that,

I Appendix No. 1 to geological researches in China, Mongolia, and Japan [etc.] by Raphael Pumpelly.

Smithsonian Contributions to Knowledge, vol. Vii, Washington, 1867, pp. 119-123.
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migrating such immense distances from their place of origin, through
every phase of soil and climate-through all the zones of the Eastern
Hemisphere, and now, as we learn from this group of Honduras plants,
through the New world-they march, holding so firmly to their original
group of characters, generic and specific, that wherever we open their
tombs we recognize them instantly as old friends. In their long marches
some perish by the way, and here and there, their numbers were
recruited by new forms, imported or developed; but the leading mem-
bers of the troop in virtue of some occult protection against outside
influences, preserved almost without alteration all the complicated
characters of their vegetative and reproductive systems.

" We shall look now with eagerness to South America for the full
identification there of this Mesozoic flora, which we have found in full
development in Virginia, New Mexico, Sonora and now in Honduras.
It had before been recognized in Australia-where it seems to emerge
from the Paleozoic flora and perhaps began-New Zealand, India, Ton-
quin, China, Turkestan and various parts of Europe." 1

I Rhetic pluits from Honduras. In A m. Jour. Sri., 3d ser., vol. xxxvi, 1888, pp. 3-12-351.



INDEX TO THE LITERATURE OF THE NEWARK SYSTEM.

SOURCES OF INFORMATION.

In compiling this inlex the principal sources of information have
been the national and state geological reports included in Frederick
Prime's catalogue of official reports,' and all similar reports, published
since the appearance of the second supplement of that catalogue, on
the subjects referred to in this list. Included with these reports, and
mentioned in part in Prime's catalogue, are the publications of the
Smithsonian Ilnstitutioll, the IT. S. National Museum, he U. S. Coast
and Geodetic Survey, the U. S. Department of Agriculture, and hand-
books of information published by various states. In addition all
books and papers published unofficially, containing information relat-
ing to the Newark system, have been -examined.

Besides these, the following serial publications have been examined:

CATALOGIE OF SERIAL PUBLICATIONS EXAMINED.

Name.

Albany Institute, Proceedings.....
Albany Institute, Transactions......
American Academy of Arts and

Sciences, Memoirs.

American Academy of Arts and
Sciences, Proceedings.

American Association for the Ad-
vancement of Science, Proceedings.

American Association of Geologists
and Naturalists, Proceedings.

American Association of Geologists
and Naturalists, Transactions.

American Chemical Journal.........
American Chemist..............
American Geologist ..............
American Institute of Mining En-

gineers, Transactions.

American Journal of Conchology....
American (Monthly) Journal of Ge-

ology and Mineralogy (Feather-
stonhaugh).

American Journal of Science ........

American Mineralogical Journal
(Bruce).

American Museum of Natural His-
tory, Bulletin.

Published at-

Albany, N. Y......
Albany, N. Y.... ...
Cambridge and Bos-

ton, Mass.

Boston and (aM -
bridge, Mass.

Salem, Mass-...-.-...

loston, M.s-........-.
Boston, Mass-.......

Baltimore, Md........
New York, N. Y ......
Minneapolis, Min-. -
Easton, Philadelphia,

Pa., and New York,
N.Y.

Philadelphia, Pa..
Philadelphia, Pa......_

Abbreviation. Examined.

Albany Inst., Proc.-. Vols. 1-12.
Albany Inst., Trans... Vols.1-10.
Am. Acad., Mem...... 1stseries:Vols.

1-5; 2d series:
Vols. 1-15.

Am. Acad., Pro. .... 1st series:Vols.
1-5; 2d series:
Vols. 1-15.

Am. Assoc. Adv. Sci., Vols. 1-37.
Proc.

Am. Assoc. Geol. and Meetings 1-6.
Nat., Proc.

Am. Assoc. Geol. and Vol. 1 (1840-
Nat., Trans. 1842.)

Am. Chem. Jour ....- Vols. 1-9.
Aim. Chem .....-....... Vols. 1-7.
Am. Geol.............Vols. 1-6.
Am. Inst. NI i n i n g Vols. 1-17.

Eng., Trans.
A m. Jour. Conch...... Vols.1-7.
An. Jour. Geol. and Vol.1,Nos.1-10.

Mm.

New Haven. Conan - -.- Amn. Jour. Sci-.......

New York,N.Y ....- Am. Min. Jour.
(Bruce).

New York, N. Y-...._Am. Mus. Nat. Hist.,
Bull.

1st series:Vols.
1-50; 2d se-
ries: Vols. 1-
50; 3d series:
Vols. 1-40.

Vol. 1.

Vol.1, 2.

'Am. Inst. Min. Eng.. Trans., vol. vii, PP. 455-525. First supplement, vol. viii, pp. 466-478. Second
supplement, vol. ix, pp. 621-632.
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Catalogue of serial publications examined-Continued.
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American Philosophical Society,Pro-
ceedings.

American Philosophical Society,
Transactions.

Annals of Science (Cleveland).......
Annual of Scientific Discovery......
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British Association for the Advance-
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Boston Society of Natural History,
Bulletin.

Boston Society of Natural History,
Memoirs.

Boston Society of Natural History.
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Transactions.
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Sciences, Proceedings.
Denison University Scientific Labor-

atory, Bulletin.
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Bulletin.
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Edinburgh Geological Society, Trans-
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Philadelphia, Ph.
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Philadelphia, Pa ... _... . A m.Philo.Soc.,Irans.

Cleveland, Ohio........ Ann. Sci. (Cleveland) .
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Mem.
San Francisco, Cal....' California Acad. Sci.,

Proc.

Toronto, Canada-.... .. Canadian Inst., Proc..
Toronto, Canada...... Canadian Jour. Ind.,

Sri. and Art.

Montreal, Canada ..... Canadian Nat.......

Montreal, Canada...
Montreal, Canada...

Urbana, Ohio .......

Chicago, Ill......... .

Chicago,I11..........

Chicago, Ill...........

Cincinnati, Ohio ......

Cleveland, Ohio .......

Denver, Colo.........

Golden, Colo .........

Canadian Rec. Sci ...
Canada, Roy. Soc.,

Trans. and Proc.
Central Ohio Sc i.

Assoc., Proc.
Chicago Acad. Sci.,

Bull.
Chicago Acad. Sci.,

Proc.
Chicago Acad. Sci.,

Trans.
Cincinnati Soc. Nat.

Hist., Jour.
Cleveland Acad. Sci.,

Proc.
Colorado Sci. Soc.,

Proc.
Colorado State School

of Mines, Rep.

New Haven, Cohn .... Connecticut A c a d -
Sci., Mem.

New Haven, Conn .... Connecticut A c a d.
Sci., Trans.

Ithaca, N. Y.........Cornell Univ., Bull ---
Cornwall. England.... Cornwall Roy. Geol.

Soc., Trans.
Rapid City, Dakl... .. Dakota Sch. Min., Rep.
Davenport, Iowa......Davenport Acad. Nat.

Sci., Proc.
Granville, 111 ......... Denison Univ., Bull .

Des Moines, Iowa-.....DesMoines Acad. Sci.
Bull.

Dublin, Ireland-....... Dublin Geol.Soc.,Jour.
Dublin, Ireland ....... Dublin Quart.Jour.Sci.
Edinburgh, Scotland.. Edinburgh Geol. Soc.,

Trans.

Examined.

Vols. 1-24.

Vols. 1-26.

1st series : Vols
1-6 .2d series:
Vols. 1-16.

Vols. 1, 2.
1850-1871.
Vols. 1-5.
Vols. 1-59.

Vols. 1-7.

1880.

Vols. 1-4.

Vole. 1-4.

Vols.1-3.

Vols. 1-24.

Nos. 1,2.

Vole. 1-5.

Vole. 1, 2, Nos.
5-8.

Vol. 1, parts 1,
2.

Vol,.. 1-7; sec-
ond series:
Vole. 1, 2.

Vols. 1-5.
Vols. 1-3; new

series: Vols.
1-15.

Vols. 1-8; new
series: Vols.
1-10.

Vols. 1-4.
Vols,1-4.

Vol.1, parts 1,
2.

Vol.1, No. 6.

Vol.1.

Vol. 1.

Vols. 1-10; Vol.
12, Noe. 1-3.

1845-1859.

Vole. 1, 2.

1885-1887.

Vol. 1, part 1.

Vils.1-7.

Vole. 1, 2.
Vols. 7-9.

1888.
Vols. 1-4.

Vole. 1-3.

Vol. 1. No. 1.

Vols. 1-10.
Vols. 1-6.
Vols. 1-4.

[BULL. 85.134



LITERATURE. 135

Catalogue of serial publications examined-Continued.

Name. Published at- Abbreviation. Examined.

Edinburgh (The) New Philosopical Edinburgh, Scotland.. Edinburgh New Phil. New series, 1-
Journa.. Jour. 4,6.8-19.

Elisha Mitchell Scientific Society, Raleigh, N. C .. _.....Elisha Mitchell Sci. 1883-1889.
Journal. Jour.

Elliott Society of Natural History, Charleston, S. C......Elliott Soc.Nat.Hist., .Vol. 1.
Journal. Jour.

Elliott Society of Natural History, Charleston, S. C..._...Elliott Soc.Nat.Hist., Vol.1.
Proeedine s Proc.

Essex Institute, Bulletin.........
Essex Institute, Proceedings........
Essex Natural History Society. Jour-

nal.
France, Geological Society, Bulletin.

France, Geological Society, Memoirs.

Franklin Institute, Journal..........

Geological Association (see London
Geological Association).

Geological Magazine.................

Salem, Mass.
Salem, Mass ..........
Salem, Mass-......

Paris, France .........

Paris, France ........

Philadelphia, Pa ......

Essex Inst., Bull.....
Essex Inst.. Proc ....
Essex Nat. ist.. Soc.,

Jour.
France, Geol.Soc.,Bul

France Geol. Soc., M e n

Franklin Inst., Jour .

London, England ..... IGeol. Mag ...........

Geological Society of America, Bul- New York, N. Y., and Am. Geol. Soc.... .....
letin. Washington, D. C.

Geological Society (of London) (see
London Geological Society).-

Geologist, The ...................... London, England. Geologist..........

Geologist, The ....................... London, England ..... Geologist.........

Great Britain (see Royal Institution
of Great Britain).

Hamilton Association, Journal and Hamilton, Ontario ... Hamilton Assoc.,Jour.
Proceedings. and Pioc.

Hartford Natural History Society,. Hartford, Conn ....... Hartford Nat. Hist.
Transactions. Soc., Trans.Harvard College, Museum of Com- Cambridge, Mass. Harvard Coll. Mus.
parative zoofogy, Bulletin. Comp. Zool., Bull.

Harvard College, Museum of Con- Cambridge, Mass ...... Harvard Coll. Mus.
paritive Zoology, Memoirs. Comp. Zool., Mem.

Illinois Naturar History Society; Springfield. Ill........Illinois Nat. His. Soc.,
Transactions. Trans.

International Congressof Geologists, ........................ ;Internat. Cong.,Geol.
American Committee, Report. Am. Con., Rep.

International Congress ofGeologists, I Philadelphia, Pa...... Internat. Cong.,Geol.
American Committee, Reports. Am. Com., Rep.

Iowa Academy of Sciences, Proceed- Des Moines, Iowa .... Iowa Acad. Sci., Proc.
ings.

Ireland, Royal Academy,Proceedings. Dublin, Ireland ........ Ireland Roy. Acad.,
Proc.

Ireland, Royal Geological Society ............................. Ireland Roy. Geol. Soc.
Ireland, Royal Geological Society, ........................ Ireland Roy. Geol.

Journal.r Soc., Jour.
Johns Hopkins University, Circular. Baltimore, Md ...... Johns Hopkins Univ.,

Circ.
Kansas Academy of Science, Trans- Topeka, Kans-......-Kansas Acad. Sci.

actions.
Kirtland Society of Natural Science, I Cleveland, Ohio....... Kirtland Soc. Nat.

Papers. Sci.. Papers.
Liverpool Geological Society, Pro- Liverpool, England ... Liverpool Geol. Soc.,

ceedings. Proc.
London Geological Society. Proceed- London, England ..... 'London Geol. Soc.,

iigs. Proc.
London Geological SocietyQuarterly London, England ..... London Geol. Soc.,

Journal. Quar.Jour.
London Geological Society, Trans- London. England ..... London Geol. Soc.,

actions. Trans.

London Geologists' Association, Pro- London. England.. LondonGeol's. Assoc.,
ceedings. Proc.

.1

u

RUSSELL.]

Vols. 1-18.
Vols.1-6.
Vols.1-6.

1st series: Vols.
1-14; 2d ser-
ies: Vols. 1-
26; 3d series:
1-15.

I lstseries :Vols.
1-5; 2d series:
Vols.1-10 ; 3d
series: Vols.
1-4.

3d series: Vols.
77-92.

1stseries: Vols.
1-10; 2d ser-
ies: Vols. 1-
12; decade 3d:
Vols. 1-6.

Vols. 1, 2.

Vols. 1, 2 (1842-
1843).

Vols. 1-7 (1858-
1863).

Vols. 1, 2.

No. 1 (1836).

Vols.1-18.

Vols.1-15.

Vol. 1.

Repor t for
the London
meeting.

1887-1889.

Second series:
Vols. 1-3.

Vols. 1-14.

Vols. 1-7.

. Vols. 1-7, 9-11.

1874.

Vols. 1-5.

Vols.1-4.

Vols. 1-44.

1st series : Vols.
1-5;2d series :
Vols. 1-7.

1st series: Vol.
1; 2d series:
Vols.1-9.
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Catalogue of serial publications examined-Continued.

Name.

London Royal Society, Philosophical
Transactions.

London, Edinburgh and Dublin Phil-
osophical Magazine and Journal of
Science.

Maclurean Lyceum, Contribution....
Manchester, Geological Society,

Transactions.
Manitoba Historical and Scientific

Society, Transactions.
Maryland Academy of Sciences,

Transactions.
Maryland Academy of Sciences and

Literature, Transactions.
Massachusetts Institute of Tech-

nology; Technology Quarterly(aee
Technology quarterly).

M erid en Scientific Association,
Transactions.

Minnesota Academy of Science, Bul-
letin.

National Academy of Science, An-
nual.

National Academy of Science, Me-
moirs.

Natidhal Geographic Magazine......_
National Institution, Bulletin of the

Proceedings.
Neues Jahruch fiir Mineralogie.

Geologie und Paleontologie.

New Brunswick Natural History
Society, Bulletin.

New Orleans Academy of Sciences,
Papers.

New Orleans Academy of Sciences,
Proceedings.

Newport Natural History Society,
Documents.

New York Academy of Sciences,
Annals.

New York Academy of Sciences,
Transactions.

New York Lyceum of Natural His-
tory, Annals.

New York Lyceum of Natural His-
tory, Proceedings.

Nova Scotian Institute of Natural
Science, Transactions.

Orleans County Society of Natural
Sciences, Transactions and Ar-
chives of Science.

Ottawa Field-Naturalists' Club,
transactions.

Ottawa Naturalist And Tiransactions
of the Ottawa Field-Naturalists'
Club.

Pennsylvania Geological Society,
Transactions.

Petermann's Mittheilungen .....

Philadelphia Academy of Natural
Sciences, Journal.

Philadelphia Academy of Natural
Sciences, Proceedings.

Philosophical Society of Washing-
ton, D. C. (see Washington Philo-
sophical Society).

Portland Society of Natural History,
Journal.

Portland Society of Iatural History,
Proceedings. 0

Pottsville Scientific Association,
Bulletin.

Royal Institution of Great Britain,
Journal.

Royal Irish Academy (see Ireland,
Royal Academy).

Published at-

London, England

London, England

Philadelphia, Pa ....
Manchester, England .

Winnipeg, Canada -.._.

Baltimore, Md_....._....

Baltimore, Md......

Meriden, Conn .. _......

Minneapolis, Minn.._.

Washington, D. C.,
a n d Cambridge,
Mass.

Washington, 1). C....

Washington, 1). C....
Washington, D. C.

Stuttgart, Germany .

Abbreviation. Examined,

London Roy. Soc., From 1837 to
Phil. Trans. 1884.

London Philo. Mag.... 5thiseries:Vols.
1-21.

Maclurean Lyc.. Cont.. Vol. 1.
Manchester Geol. Vols. 1-25.

Soc., Trans.
ManitobaHist.and Sci. Vols.1-29.

Soc., Trans.
Maryland Acad. Sci., 1888, pp. 1-97.

Trans.
Maryland Acad. Sci. Vol 1.

Lit., Trans.

Meriden Sci. Assoc.,
Trans.

Minnesota Acad. Sci.,
Bull.

National Acad. Sci.,
Ann.

National Acad. Sci.,
Mem.

Nat. Geog. Mag.......
National Inst., Proc ..-

Neues Jahrbuch.... .

Fredericton, N. 11. New Brunswick Nat.
Hist. Soc., Bull.

New Orleans, La.......New Orleans Acad.
Sci., Papers.

New Orleans, La...._New Orleans Acad.
Sci., Proc.

Newport, . .. I. Newport Nat. Hist.
Soc., Doc.

New York, N. Y...._New York Acad. Sci.,
Ann.

New York, N. Y....-New York Acad. Sci.,
Trans.

New York, N. Y...._New York Lyc. Nat.
Hist., Ann.

New York, N. Y.,.... New York Lyc. Nat.
Hist., Proc.

Halifax, Nova Scotia . Nova Scotian Inst.,
Trans.

Lunenhurg, Vt . Orleans (Vt.) Soc.
Nat: Sci., Trans.

Ottawa, Canada....... Ottawa Field-Nat.
Club, Trans.

Ottawa, Canada....... Ottawa Nat. and
Field-Nat. Cl u b,
Trans.

Philadelphia, Pa......Pennsylvania Geol.
Soc., Trans.

Gotha, Germany_....Peterumann's Mitt...

Philadelphia, Pa.

Philadelphia, Pa...

Portland, Me..........

Portland, Me..... .

Pottsville, Pa.........

London.............

Philadelphia Acad.
Nat. Sci., Jour.

Philadelphia Acad.
Nat. Sci.. Proc.

Portland Soc. Nat.
Hist., Jour.

Portland Soc. Nat.
Hist., Proc.

Pottsville Sci. Assoc.,
Bull.

Roy. Inst. Gr. Br.,
Jour.

Vols. 1-4.

Vols. 1, 2.

Vols. 1-4.

Vol. 1.

Vol. 1, No. 1-4.
1840-1844.

Vols. 1836-1887.
Beilage Bd.
1-4.

Vols. 1-6.

Vol. 1, No. 2.

Vol. 1, No. 1.

Documents 2-5.

Vols. 1-5.

Vols. 1-10 (No.
1-3).

Vols. 1-11.

Vol.1 (1870-'71)
2d series Vol.
1 to p. 156.

Vols. 1-7.

Vol. 1, No. 1-6.

Vol. 1, No. 1-4.
Vol.2,No.5-7.

Vol. 1.

Vol.1.

Vols. 1-33; Er-
ganzungs-
binde 1-12.

1st series, Vols.
1-8; 2d series,
Vols. 1-8.

Vols. 1-39, to
1890.

Vol. 1, No. 1.
Vol. 1.

1855.

Vols. 1 2.
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Catalogue of serial publications examined-Continued.

Name.

Royal Society, London (see London,
Royal Society).

Saint Louis Academy of Sciences,
Transactions.

School of Mines, Quarterly...........

Science ..............................

Science ..............................

Smithsonian Institution, Annual Re-
port.

Smithsonian Institution, Contribu-
tion to Knowledge.

Smithsonian Institution. Miscella-
neous Collections.

Society g6ologique de France (see
France, Geological Society).

Technology Quarterly...............
Texas State Geological and Scientific

Association, Bulletin.
Trenton Natural History Society,

Journal.
United States Geological Survey,

Annual Reports.
United States Geological Survey,

Bulletin.
United States Geological Survey,

Mineral Resources.
United States Geological Survey.

Monographs.
United States National Museum,

Bulletin.
United States National Museum,

Proceedings.
Vassar Brothers' Institute, Transac-

tions.
Virginias, The.......................
Washburn College Laboratory of

Natural History, Bulletin.
Washington Biological Society, Pro-

ceedings.
Washington Philosophical Society.

Bulletin.
Wisconsin Academy of Science,

Arts, and Letters, Bulletin.
Wisconsin A cademy of Science,

Arts, and Letters, Transactions.
Wyoming Historical and Geological

Society, Proceedings and Collec-
tions.

Zeitschrift der deutschen geolo-
gischen Gesellschaft.

Published at-

Saint Louis, Mo......._

New York, N. Y......

Abbreviation.

Saint Louis Acad.
Sci., Trans.

School of Mines,
Quart.

Cambridge. Mass., Scienco...............
and New York, N.Y.

New York, N. Y ...... Science (ed. by John
Michels).

Washington, D. C.- Smith. Inst..Ann.Rep.

Washington, D. C. ..- Smith. Inst., Cont.
Knowl.

Wa.shington, D.C. Smith. Inst.,Misc.Coll.

Boston, Mass..........Tech. Quart..........
Houston, Tex..........Texas State Geol. and

Sci. Assoc.. Bull.
Trenton, N. J......._... Trenton Nat. Hist.

Soc., Jour.
WashingtonD.C..... U. S.Geol. Surv., Ann.

Rep.
Washington, D. C. U. S. Geol. Surv., Bull.

Washington, D. C..... U. S. Geol. Surv.,Min.
Resource.

Washington, D.C. U.S. Geol.Surv.,Mono.

Washington, D. C....U.S. Nat. Mus., Bull..

Washington, D.C....IU. S. Nat. Mus., Proc..

Poughkeepsie, N. Y. . V ass a r Brothers'
Inst., Trans.

Staunton, Va ......... The Virginias......
Topeka, Kans......... Washburn Coll., Bull.

Washington, D. C.....Washington Biol.
Soc., Proc.

Washington, D.C.....Washington Phil.
Soc., dull.

Madison, Wis......... Wisconsin Acad. Sci.,
Bull.

Madison, Wis......... Wisconsin Acad. Sci.,
Trans.

Wilkesbarre, Pa...... Wyoming Hist. andGeol. Soc., Proc. and
Coll.

Berlin..............Deutsch., Zeitschr.
geolo. Gesell.

Examined.

Vols. 1-4; Vol.
5, pp. 1-336.

Vols. 1-11.

Vols.1-14.

Vols. 1, 2.

1853-1887.

Vols. 1-25.

Vols.1-12.

Vols.1-3.
Vol. 1, No. 1-6.
Vol. 1.

1st-7th.

No. 1-50.

1883-1887.

Vols. 1-14.

Vol. 1.

Vols. 1-10.

Vols. 1-4.

Vols. 1-6.
Vol.1.

Vols. 1-3.

Vols. 1-10.

No. 1-5.

Vols. 1-5.

Vols. 1-3.

Whole set.

PLAN OF THE INDEX.

This index consists of principal and secondary entries arranged in a
single alphabetic series.

Principal entries.-These consist of the names of books and papers
arranged under authors. The author's name is printed in BLACK FACED
(capitals) type, with a (late to the right in the same type. The date
designates the year of publication, or, instead of this, in the case of
many serials, the date at which the paper appeared, or was read. When
two or more papers bear the same date, the second one is designated as
a, the third as b, and so on. W hen a paper has been published 'in more
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than one edition, the edition given first in the description of the book
is the one referred to.

The abstract following the description of a paper indicates briefly its
contents so .far as it relates to the Newark system. References are
given to so-called Newark rocks on Prince Edward island, for the rea-
son that the index was compiled before it was concluded that the New-
ark system is not there represented.

Secondary entries.-The chief words of the secondary or subject en-
tries are printed in black faced (small letters) type and in these the reader
is referred by author's name and date to the principal entries in BLACK
FACED (capitals) type.

These secondary entries include:
(1) Places where observations on the Newark system have been

made. In these entries the method of locating observations in use by
each author has been followed. For example, a locality may be referred
to in reference to its proximity to a town, a mountain, a river, etc., by
different writers. This necessarily leads to lack of uniformity in the
index, but when practicable, cross-references from one method of entry
to others have been made.

(2) Under the names of states, the principal papers relating to the
rocks of the Newark system within their borders.

(3) The works of authors cited in publications not their own. These
are referred to under the name of the author cited, but the information
contained in the reference or quotation is treated as a portion of the
paper in which it appears.

(4) Under the head of Plants (fossil), Invertebrates (fossil), and
Vertebrates (fossil), references to papers containing descriptions of
species or genera.

(5) In structural and general geology, references to the following
subjects whenever the information recorded seemed sufficiently definite:

Age (discussion or deter- Dip. Oil.
mination of). Dike. . Raindrop impressions.

Analyses. Fault. Salt.
Anticline. Footprints. Sandstone.
Arkose. Gypsum. Shale.
Coal. Limestone. Shrinkage cracks.
Coke, natural. Map, geological. Strike.
Conformity. Metamorphism. Synclinals.
Conglomerate. Metamorphism, contact. Trap.
Copper. Minerals (principal papers only).

In making references to the subjects mentioned above, as great con-
sistency has been observed as the diversity of the papers indexed would
allow.

Besides the subjects enumerated some irregular entries have been
inserted, but not systematically noted for the whole body of literature
examined. An effort has been made to complete the list up to 1891,
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but a few papers published in 1890 were received too late to be fully
indexed. A further delay in publication has enabled me to introduce
references to a few published in 1891, but for these only a limited
number of secondary entries have been inserted.

When not otherwise indicated the papers referred to are octavo.
In preparing this index I have been greatly assisted by Mr. Nelson

H. Darton, who has permitted unrestricted use of the manuscript of an
unpublished "Author's Catalogue of North American Geology," and
has assisted me in many other ways. I am also indebted to Prof. W.
0. Crosby, for a short bibliographic list which has been used in verifi-
cation.



LITERATURE.

Abbeville, S. C. Description of trap dikes near
(Tuoim -,'44, pp.1 1-2).

Trap dikes near (Flammond, 1884, p. 466).
ABBOT, [S. L. Cited on fossil footprints. (E.

Ihitchet k, 1843e, p. 260).
Abbotstown, Pa. Character of strata near (H.

D. Rogrct,'., vol,?, p. 67).
Conglomn rate near (H. D. Rogers, '58, vol.2, p.

680).
Dip uatr (Frazer,'76,p.101).

Acadia. Section of the rocks of (Dawson, '78'
Pl. op., p. 21).

ACKERI Y, S. Cited ott the character of the rocks
formting th 'Plisades, J. (Cooper, '22, p.
240).

ADA MS, C. B. 1 46.
Secondanntial report on the --ol gy of tihe

state of Verni nt. Burlinton Vt., pp.
1-267.

Contains a hrief account of the Newark sys-
tem in ,eneral, pp. 101-102. Discusss
the mttnotnt (f erosion indicated by the
trap dikes of the Connectient valley and
of Vermont. Stat that sone of the ma-
terial formin;, the Newark rlcks of the
Connectient valley came fr itt the North,
pp. 159-162.

ADAMS, C. B. 1846a.
Notice of a small Ornithichnit e.

Am. Jour.. ci., 2d ser. vol.2, pp. 215, 216.
Wscribes and gives two onutin figures of a

small footprint from WeYtield, Conn.
ADAMS, C. B. 1860.

Flemeats l eoloy.
S G tray and Ada.ms, 1i60.

ADAMS [C. B.]. Cit td on the mode of formation
of the Newark rocks of the Conecticut
valley (Lea,'53, pp.191-192).

Adauts County, Pa. Brief' report on (Lel e y, '85,
p. xxi, p

1
. 1).

Contact metamorphism in (1L. D. RIgers, '58,
vol. 2, p. 691).

Detiled account of copper re in (Frazer, '0.
PP. 29-4104).

Dip in trap rock in (H. D. Rogers, '58, vol. 27
P. 691).

Geological ma1 of (ts ey and Frazer, '76).
Rd shale in ( l. D,. Rger, 'S8, vol. 

2
,p. 6

77).
Report ott the geol y of (Frazer. '76).
Report on the geot gy of (Frazer, '77).

140

Adams county, Pa.-Continted.
Setin of the Ne wark in (Frazer, '77a).
S rike of trap dikes in (I. D. Rogers, '58, vol.

2, I. 691).
Trap dikes of (H. D. Rogern, '58, vol. 2, p. 691).
Trap rocks of (Frazer, '75a).

Advocate harbor, X. S. Rocks at (Geaner, '36, p.
233).

AG ASSIZ, LOUIS. 1,3:3-I S43.
Rech r hts sur les poissons fossiles.
Neuchatel, 5 vol. folio.
Descrihs and figures' fossil fishes from the

Newark system. vol. 2, pp. 43, 159, pl. 8,
l4,.

AGASSIZ, [LOUIS]. 1850.
[4o the age of the Newark rocks of the Con-

nec tient valley. '
In 1 oton S4. Nat. lust., Pro., vol.3, pp.

33 -337.

Remarks on a paer 1y C. T. Jacksoa.
AMSSIZ, [LOUISJ. 1851.

[I nma rk on the geological position of the
New ark system as indicated by fossil
plants.]

In Am. Ass. Adv. Sci., Pro(., vol. 5, p. 46.
A brief remark in discussion of a paper by

W. C. Redfield.
AGASSIZ, LOUIS. 1858,.

[feological position of the Nw' rk system, as
indicated by fossil fishes.]

In Am. Ass. A d\. Sci., Proc., vol. 4, p. 276.
Diseusion of a paper by W. R. Johnson.

AGASSIZ, LOUIS. 1853.
(Remarks on the age of the Deep river coat

field, N. C.1
it At .Ac'a.,Proc.,vol.3,185- 7, p.69.

Remarks fThitowing a discussion concerning
the age of the Deep river coal field, N. C.,
by C. T. Jackson and A. B. Rogers.
States that the fossil fishes of the Newark
system indicate a geological position be-
twi'a the Trias and Lias of Europe.

AGASSIZ, LOUIS. 1855.
[Reiarks on the footprints of the Connecticut

valley.]
In Am. Acad., Proc., vol. 3,1852-1857, p.193.
States r asons for doubtin' whether all the

s'-called footprints of birds in the Con-
necticut ri,'er saadstone wer in reality
produced by birds.
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AGASSIZ, [LOUIS]. 1858.
[Remarks on certain crustacean footprints

from the sandstone of the Connecticut
valley.]

In Ichnology of New Enlaid, by Edward
Hitchcock, p. 166.

A brief extract from a letter in refr o to
the footprints of enstaceans.

AGASSIZ, LOUIS. 1859.
On " Marcon's geological map of North Amner-

ica."
In Am. Jour. Si., 2d ser.,*vol.27, pp.134-137.
Republished in "Reply to the criticisms of

James i9 Dana," by Jules Marcou, Zurich,
1859, pp. 26-30.

AGASSIZ, [LOUIS]. 1860.
[On theageof red sandstone inN wfBrunswick

and on the south shore of Lake Superior.
In Boston Soc. Nat. Hi st., Pro., vol. 7, p. 398.
Discussion of a paper by C. T. Jackson,
Cited as to tbhe age of the io;l fields of North

Carolina (Enaons, '56, pp. 272, 275).
Cited on the age of the Newark system

(Hitchcock and Hitchecok, '67, p. 416.
Lea, '53, p. 188. Loa, '58). Mariou, '53.

p. 41. Murchison, '43.
Cited on the age of the Richmond coal field,

Va. (Taylor, '48, p. 47. Lyell, '47, p. 275.
Maroon, '49, p. 274). Maroon, '58, p. 16.

Cited on the classification of fossil fishes from
the Connecticut valley (J. I1. Redfield,
'56).

Cited on the deposition of copper In amygda-
loids, etc. (Chapman, '56, pp. 4345).

Cited on the early discovery of fossil fishes in
the Newarksystem (Newberry, '88,p.19 ).

Cited on fossil fishes (C. H. S. Davis, '7, p.
21. Egerton, '49, pp. 4, 8. E. Hitchcock,
'41, p. 459. Newberry, '88. J. II. Red-
field, '36).

Cited on fossil fishes (W. C. Twdfidf '4],
p. 25).

Cited on fossil footprints (Deane, '47. Silli-
man and Dana, '47).

Cited on Maroon's geological map of North
Amerea (Marcon,'59, pp.26-30).

Cited on Newark flora tarou, '90).
Cited on number of phianltit in t he toe: of

birds (Silliman, Silliman, .jr., and DaIa,
'47.,

Reference to fossil fishes described by (New-
berry, '88,p.24).

Age of the Newark system. Discw ion of (J. D.
Dana, '57. Dawson, '58. Dewey, '57- E-
Hitchcock, '41b, p. 244. E. Hicock, '56,
p.99. Horner,'46. Lea.'53. Los qereux,
'76, p. 283. Lyeil,'66. Alarcon, '49. Mar-
cou, '5, pp. 864-868. Maron, '88, pp. 31-
43. Mather, '43, pp. 293, 294. Newberry,
'88, pp. 8-15. H. D. RItgers,'40, pp. 114-117.
H. D. Rogers,'56, p. 32. W. B. Rogers, 'i1.

White,'89).
In Connecticut valley (C. H. fitcheock, '55,

p. 392. E. Hitchcock, '41, pp. 438-441.
E. Hitchcock, '53. E. Hitchcock, '55, p.
27, B. Hitchcock, '55a, pp. 47-4M, E.

Age of the Newark system-Continued.
Hitelwock, '58, pp. 3, 5-10, 2--25, 79.
Hitchcock and Hitchcock, '67, pp. 415,
416. Jac kson, '50, pp. 33

5, 336, 338. Ly ell,
'42, p. 796. Lyell, '45, vol. 1, pp. 13, 2;
vol. 2., p. 214. allure, '09. Nuttall, '21,

p. 37. W. C. Redfield. '51. H.D. Rogers,
'43b. Sillitno , jr., '44. Wells, '50).

In New Brcnswick (Creduer. '65, Bailey, '65,

pp. 5, 6, 13, 19. Bailey, '72, pp. 218, 219.
Matthew, 't5, p. 124).

Iu New Jersey. (Ackerly, '20, pp. 35, 36,61-62.
Cook, '64, pp.6-7. Cook, '68, pp. 173-194.
Cook, '89, pp. 11-12. 31 lure, '09. Marcot,
'58; pp. 11-16, 65. W. C. Redfield, '43a.
W. C. Redfield, '51. H, D. Rogers, '43 b).

It North Carolina. Discussion of (Chance,
'85, pp. 16, 17. Emnuons, '56, pp. 271-283.
Eounons, '57, p. 53. 1ucnmons, '57b, pp.
79, 80. Fontaine, '83, pp. 121-128. Mae-
farlane, '77, pp. 517, 522, 523. Marcon, '58,

pp. 15, 16. Newberry. '66).
In North Carolina. Reference to (Emaons,

'52, pp. 115-118,140-143. Enmons, '56, pp.

227,228. Ehitons, '58. Jackson, '53. Jack-
son, '56a. pp. 31, 32. Kerr, '75, p. X, 110,
111. Mtfa Prlano, '77, p. 528. Marcou, '88,
p. 30. Stephens, '61).

In Nova Scotia (Dawson, '47, pp. 57, 58. Daw-
son, '78, p. 109. Jackson, '50, p. 338).

In Pennsylvania (Cope, '66, pp. 249-250.
Frazer,'85, p. 403. C. E. fall, '81, p. 20.
T. S. Hunt, '76, p. 320, Lesley, '83, pp. 178,
179. Lewis, '85, pp. 439, 440. H. D. Rogers,
'58, vol. 2 pp. 692-697. Wt eatley, '61).

In Prince Edward island (Dawson, '47, pp.

57, 58. )awson, '54a. Da wson, '74, pp.
209, 210. ) wson, '75. E;1s, '84, pp. 11E.,
12E.,16E. 18 E. Note on atlas sheetNo. 5,
S. W . X eKay, 66. Ow -c, '76, pp. 359,
361).

In Virginia (Clifford, '87, p. 5. Credner, '66.

Ennons, '56, pp. 338-'342. E. 1IHt hcock,

'58, p.6. Hll, '87, p.86 Lyell, '47, pp.
261, 274, 275, 278-280. Lyeil, '49, pp. 280,
281. Lyell, '57. Lyell, '71, p. 363. Mae-

farlane, '77. Marcou, '55, pp. 872, 873.
Marcou, '58, pp. 11 1, 5. Nuttall, '21, p.
37. W. B. Rogers, '39, pp. 70, 71. W. B.
Rogers, '43. W. B.Io R ert, '43b, p.532. W.
B. I ogers,'55e. W. B. Rogers ,'79, p. 180.
Shaler, '71, pp. 115-117. Stephens, '61.
Taylor, '35, pp. 293.2 94. Taylor, '48, pp.
45-47,50).

In Virginia, indicated by ,nrstaceans (Jones,
'62, p.85).

Indicated by fossil fises (Agassia, '51s.
A gassiz, '53. Lyell, '47, p. 275. Newberry,

'78. Newberry, '85. A. It. Redfield,
'56, 1). 184. W. C. lRedfield, '56. W. C.
Redfield, '56a).

Indicated by fossilpiants(A assiz,'51. Bun-
bittr3, '47, p.287. Fontaita.,'79, p.37. Fon-
taite, '83, pp. 92--96. Heer, '57. New-
bury, '85. W. B. Rogers '54, p. 55). Stiw,
'h8, Zeiller, ',
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Age of tie Newark system-Contined.
Indicated by fossil reptiles (Emmons, '57, pp.

91-93. Marsh, '89, p. 331).
Indicated by lignite specimens (Rogers, '55).

Indicat ed by stratigraphy (Foster. '51).

Re f rencesto(Conrad, '39. Cook,'82,pp.11-
12. Le Conte, '82, p. 439. Marcon, '53, pp.
40-42).

Remarks on (Agassiz, '50. Conrad, '41. Cook,
'89a, p. 170. Cope, '88. J. D. Dana, '56,
p. 322. Emmons, '57, pp. 1-2, 16-18.
Frazer, '77a. C. H. Hitchcock, '71, p. 20.
Jackson, '53a. Jones, '62, pp. 91, 126,
139. Mitchell, '42, p. 133. W. C. Red.
field, '56a, p. 357. H. D. Rogers, '44, pp.
247-251. W. B. Rogers, '80a).

Table showing diversity of opinions concern-
ing (Russell, '89a).

Table showing diversity of opinions concern-
ing (Frazer, '82, p. 127).

Age of trap dike and associated fault in Bucks
county, Pa. (Lewis, '85, p. 455).

Age of trap dikes in Alabania (E. A. Smith, '83,

p. 556).
AKERLY, SAMUEL. 1820.

An essay on the geology of the Hudson river
and the adjacent regions, illustrated by a
geological section of the country from the
neighborhood of Sandy Hook, in New
Jersey, northward through the H highlands,
in New York, toward the Catskill moun-
tains, [etp.].

New York, 12mo, pp. 1-69, pl. 1.
A brief sketch of the general features of the

Palisades, pp.27, 28. General lithological,
characteristics of the Palisade trap, pp.
32,33. Sandstone and clay slate beneath
the Palisades, pp. 34-37. Earth and soil
with bones of land-animals and charcoal
under the red sandstone at Nyack, and
consideration of age based on this [sup-
posed] observation, pp. 59 -62. Trap for-
wation or greenstone rock overlying the
red sandstone, pp. 62, 64.

Akron, Pa. Boundary of theNewark near (Frazer
'80, p. 44).

Alabama. Indications of Newark rocks in (Win-
chell, '56, p. 93).

Mention of trap dikes in (Bradley, '76. E.
A. Smith, '78, pp. 139,142. F. A. Smith,
'83, p. 556.

Albemarle county, Va. Boundary of the Newark
in (W. B. Rogers, '39, p. 74).

Brief account of sandstone in (W. B. Rogers
'36, pp. 81, 82).

Aldie, Ta. Detailed description of geology near
(W. B. Rogers, '40, p, 66).

ALEXANDER, JOHN H. 1834.
Report on a projected geological and topo-

gr'phical survey of the state of Mary.
land.

See Ducatel and Alexander, 1834.
ALEXANDER, J. H. Cit d on Newark limestone

in Maryland (Shaler, '84, p. 177, p1. 46).
Alexsocken Creek, N. J. Analysis of trap from

(Cook, '68, p. 216).

Alexsocken Creek, N. J.-Continued.
Trap north of the (Cook, '68, p. 192).
Trap rock of (Cook,'82, p.62).

ALGER, F. A. 18e1.
Value of sandstones as building material.
In Ann. Sci. Discov., 1851, pp. 287-289.
Discusses the relative value of sandstone from

several Newark area for building pur-
poses.

ALGER, FRANCIS. 1827.
Notes on the mineralogy of Nova Scotia.
In Am. Jour. Soi., vol. 12, pp. 227-232.
Contains brief references to sandstone, trap,

etc., and some account iron and 1cop-
per ores.

ALGER, FRANCIS. 1828-1829.
A description of the min ralo y and geology

of a part of Nova S'ot ia.
See Jackson and Alger, 1833.

ALGER, FRANCIS. 1833.
Remarks on the mineralogy and geology of

Nova Scotia.
See Jackson and Ah r,1833.

ALLEN, 0. U. Analysi s of trap from Saltonsall
Lake, Conn. (J. D. Dana, '73, vol. 6, p.107).

Alleryllle, N. J. Boundary of Newark near
(Cook, '68, p.175).

Dip in conglomerate and breccia at (Cook,
'82, p. 28).

Dip near (Cook, '68, p.197).
Alpine, N. J. Altered shale near (Cook, '83, p.

24).
Dip in indurated shale at (Cook, '82, p.24).
Indurat Ti shale at (Cook,'82, p.46).
Induratedshale near (Darton, '90, p. 51).
Mention of building stont near (Cook, '81,

p.43).
Sandstone quarries at (Cook, '79, p. 21).

Altland mine, Pa. Dolorite from (C. E. Hall,'78,
p.

49
).

Ambrose Brook, N. J. Dip at (Cook, '68, p.196).

Amherst County, Va. Brief account 4f sandstone
in (W.B. Roger,'36, pp.81,82).

Amherst, Mass. Brief account of trap near (E.
Hitchcock, '23, vol. 6, p. 49).

Notice of conglomerate near (Nash, '27, p.
246).

Reference to trap at (Stodder, '57).

Amherst College, Mass. Descriptive catalo ue of
footprints in Hitchcock cabinet (C. H.
Hitchcock, '65).

Amherst Museum. Recent additions to (C. H.
H]it hock, '88, pp. 120,121).

Amityville, Pa. Detailed account of dip of shale
and sandstone near (d'Invilliers, '83, p.
214).

Amsterdam, I. J. Boundary of Newark at (Cook,
'68, p.175).

Sandstone near (Cook, '68, pp. 75, 97, 98).
Thickness of Newark near (C6ok, '68,175).

Amygdalold, absence of, in the dikes traversing
the Primary rocks of Connecticut (Per.
cival,'42, p. 312).

At Black Rock, N. S. (Glesner, '36, p.198-203)
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Amygdaloid-Continued.
Blomidon, N. S. Beneath compacttrap (Daw-

son, '47, p.55. Dawson, '78, pp. 90, 91, 93.
Gesner, '36, pp. 210-229).

Cape D'Or. N. S. (Gesner, '36, pp. 234-237).
Digby neck, N. S. Beneath trap (Gesner,

'36, p. 175.)
French cross, N. S. (Gesner, '36, p. 197).
Gerrish's mountain, N. S. (Dawson, '47, p.

52
).

Granville, N. S. (Gesner, '36, p. 187).
Hall's harbor, N. S. (Gesner,'36, p. 225).
Partridge island, f. S. Beneath trap (Ges.

ner, '36, p.244).
Paterson, N. J. Brief account of (J. H. Hunt,

'90).
Saint Croix, N. S. (Gesner, '36, p. 190).
Sandy Cove, N. S. tGesner, '36, pp. 177, 182).

(Jackson and Al ger,'33, p. 232, Swan Creek,
N. S. (Gesner '36, pp, 251-252.'

In Connecticut valley (W. l.Davis, '88. W.
M. Davis, '89, pp. 62,63. Davis and Whit-
tIe, '89. E. litchcock, vol. 6, pp. 61-52.
E. Hitch cock, '47a, p. 200. Hovey, '89, pp.
368, 369. Pereival, '42, pp. 315, 322-410).

In Massa husoetts. Brief account of (E.
H ith'ock, '35, pp. 404, 405).

In North mountaiin, N. S. (Gesner, '36, pp.
221, 224).

In Nova Scotia (Dawson, '78, p. 87. Honey-
man, '88).

On Grand Manan island, N. B. Description
of (Bailey, '72, p. 45).

On Long island, N. S. Beneath trap (Jack-
son and Alger, '33, p. 223).

Amygdaloid with indurated bitumen near Farm-
ington, Conn. (Percival, '42, pp. 375476).

Used as an iron ore at East Haven, Conn.
(Percival, '42, p. 325).

Amygdaloid. (See also Trap).
Analysis of coal from Boggan's cut, N. C. (Kerr,

'75, pp. 294-295),
From Dan river coal field, N. C. (Chance '85,

pp. 47, 64-66. Kerr, '75, p. 295).
From Deep river coal field, N. C. (Battle, '86.

Chance, '84. Chance, '85, pp. 36, 39, 42,
45, 46, 49. Clarke, '87, p. 146. Emmons,
'56, pp. 246-254. Emmons, '57a, p. 8.
Jackson, 56a, pp. 31-12. W. R. Johnson,
'50, pp. 9-17. W. R. Johnson, '51 . Kerr,
'75, pp. 293-294. McGehee, '83, p. 6.
Wilkes, '58, pp. 10-12).

From North Carolina (Macfarlane, '77, p.
525. Williams, '85, p. 59).

From Richmond coal field, Va. (Chance, '85,
p. 19. Clemson, '35. Clifford, '87, p. 10.
De La Beche, '48. Lyell, '47, pp. 270, 273.
Macfarlane, '77, p. 515. Silliman and
Hubbard, '42. Williams,'83, p. 82. Wool-

dridge, '42, pp. 10-11).
From West 6pringfield, Mass. (E. Hitch-

cock, ,41, p. 141).
From York county, Pa. (McCreath,'79, pp. 102-

104).
Analysis of coke, natural, from Richmond coal

field, Va. (Clark, '87. p. 146. Clifford, '87,
pp. 10-14. De La Beche, '48, p. lxvi. W.

Analysis of coke, natural-Continued.
R. Johnson, '42. W. R. Johnson, '50, pp.
155-56, 175-176. Lyell, '47, pp. 270-273.
Macfarlane, '77, p. 508. Raymond, '83.
W. B. Rogers, '40, p.124. Wurtz, '75).

Analysis of conglomerate front Bucks county,
Pa. (C. E. Hall, '81, p. 24).

From near Morrisville, Pa. (C.. X Hall, '81,
pp. 24,111).

From New Germantown, N. J. (Cook, '68, p.
393).

Analysis of copper ore from Bonnaughton, near
Gettysburg, Pa. (Frazer, '77. Frazer,
'80, pp. 300-301).

From Bridgewater mine, N. J. (Cook, '81,p,
40).

From Grand Manan island. N. B. (Chapman,
'72).

From Summerville, N. J. (Bowen.)
Analysis of coprolites from Connecticut valley

(S. L. Dana and E. Hitchcock, '45. E.
H it chcock, '41, p. 

46 1
. E. Hitchcock, '44a,

p. 310).

Analysis of flagstone from Milford, N. J. (Cook,
'68, p.516. Shaler, '84, p.144). '

Analysis of gmelinite from- Nova Scotia (Howe,
'76).

Analysis of gyrolite from Nova Scotia (Howe.
'611.

Analysis of iron, native, from New Jersey (Cook,
'83, p. 163).

Analysis of iron ore from Altland mine, Pa. (In-
villiers, '86, p.1507).

From Belle's mine, Pa. (d'invilliers, '86, p.
1506).

From Deep river coal field, N. C. (Emmons,
57a; p. 10. Wilkes, '58, pp. 12-17).

From Dillsburg and Wellsville, Pa. (Frazer,
'77, pp. 233-237).

From Egypt, N. C. (Emmons, '57, pp. 32, 33.
Kerr,'75, p. 229).

From Farmersville, N. C. (Emmuons, '56 ,p.
264).

From Fritz island mine, Pa. (dinvilliers, '83,
pp. 338-339).

From Gabel mine, Pa. (d*Invilliers, '83. pp.
331-333).

From Gulf, N. C. (Kerr, '75, pp. 226, 227, 228).
From Haywood, N. C. (Kerr, '75, p. 225).
From Landis (Fuller) mine, Pa. (d'Inviliiers,

'86, p.1514).
From Logan mine, Pa. (dInvilliers, '86, pp.

1511, 1512).
From Longnecker mine, Pa. (d'Invilliers,'86,

p. 1510).
From McClure mine, Pa. (d'Igvilliers, '86, p.

1513).
From McCormick mine, Pa. (d'Invilliers, '86,

p.1512).
From North Carolina (Kerr, '75, p. 232. Wil-

lis, '86, p. 306).
From Underwood mine, Pa. (d'Invilliers, '86,

p. 1507).
From Warwick mine, Pa. (d'Invilliers, '83, pp.

324-325).
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Analysis of iron ore-Continned
From Wheatfield mine, Pa. (d'Invilliers, '83,

pp. 348, 349).

Analysis of limestone from Dillsburg, Pa. (Fra-
zer, '77, p. 308).

From Feltville, N. J. (Cook, '68, p. 214).
From North Carolina. (Enmons, '58).
Front Prince Edward island (Dawsonand Har-

rington, '71, p.41).
From York county, Pa. (M1Creath, '81, pp.

77-80).

Analysis of sandstone from Connecticut (Shaler,
'84, p.127).

From Hanco'k, Md. (Clarke,'89).

From Haverstraw, N. Y. (Darton, '83).
From Morrisville, Pa. (Genth, '81, p.111.)
FromNewark, N.J. (Darton, '83. Sebweitzer

'70).
From New Durham, N. J. (Dartien, '83).
From New Jersey (Cook, 68, pp. 515-516. S. P.

Merrill, '84, p.26. Sch weitzer,'71. Wurtz,
'71. Wurtz, '72) .

From the Palisades, N. J. (Newberry, '70).

From Washington valley, N. J. (Cook, '68, p.
599).

Analysis of shales from Egypt, N. C. (Emmons,
'56, p. 287. Emmons, '57, p. 31).

From New Brunswick, N. J. (Cook, '68, pp.
384-385).

From New Jersey (Cook, '68, pp. 384-385. Dar
ton, '83a).

From Sprigfield, Mass. (Ja'kson, '50a)

Analysis of trap by G. W. Hawes (E. S. Dana, '75),
decomposed, from near Sanford, N. C.
(Clarke, '87, p.138).

Analysis of trap from Cornwall iron mines, Pa.
(Lesley and d'Invilliers, '85, p. 497).

From Farmington hills, Conn. (Hawes, '75a).
From Gettysburg, Pa. (Frazer,'77, pp.309-312).
From Gulf mills Pt... (Genth, '81, pp. 133-14.

C. E. Hall, '81, pp. 20.133-134).
From Jersey City, N. J. (Hawes, '82, pp. 131-

132).
From Montgomery and 11wks counties, Pa.

(C. E. Hall, '81, p. 20).
From New Durham, N. J. (Dnrtoa, 83).
From New Jersey (Cook, '68, pp. 215-218).
From New Jersey and Connecticut (J. D. Dana,

'73. vol.6, p.106).
From Palisades, N. J. (Newberry, '70).
From Pennsylvania (Frazer, '82, pp. 147-150.

Genth,'81, pp.
94

-
99

. Lewis,'85, p.454).
From Saltonsall lake, Conn. (J. D. Dana, '73,

vol. 6, p. 107).
From Virginia (Cmtphell and Brown, '90).
Front West Peek, Conr. (E. S. Dana, '77.

Hawes, '82, p.132).

From West Rock, Conn., and from near York,
Pa. (Frazer, '75a. pp.44-409).

From Williamsons point, Pa. (Frazer, '78).
From York, Pa. (Fraser, '76, pp. 122-124).

Analysis of trappean soil from Chester county,
S. C. (Hamod, '84, p. 497).

From New Jersey. (Cook, '78, pp. 37,38),

Analysis of water from an artesian well at Dur-
ham, N. C. (Venable, '87).

From an artesian well at Jersey City, N. J.
(Ward, '79, p. 132).

From an artesian well at Newark, N. J. (Cook,
'80, p. 163. Cook, '82, pp. 142, 143).

From an artesian well at Orange, N. J. (Cook,
'85. pp. 118-122).

From Orange and Newark. N. J. (Cook,'84,
pp.132-137).

From an artesian well at Paterson, N. J.
(Cook, '82, pp. 144, 145, 146. Cook, '85, pp.
116-117).

From an artesian well at Plainfield, N. J.
(Cook '82, p. 147).

Anderson's coal mine, Va. Analysis of coal from
(Clemson, '35. Clifford, '87. p.10. Macfar-
lane, '77, p. 515. Williams, '8', p. 82).

Brief account of (Macfarlane, 77, p. 507).
Notes on (Taylor, '35, p. 284).
Thickness of coal in (W. B. Rogers, '36, p. 53.

Taylor, '35, p. 282).
ANDREWS, E. B. 1876.

Notice of new and interesting coal plants from
Ohio.

In Anm Ass. Adv. Sci., Proc., vol. 24, part 2,
pp. 106-109,

A reference to the fossil plants of the Newark
system.

ANDREWS, G. W. Analysis of coal from Rich-
mond coal field, Va. (Clifford, '87, p. 10).

Annandale, N. J. Gaoiss bordering the Newark
system near (Nason, '89, p. 16).

Annapolis, N. S. Ne ark outcrops near (Chap-
man, '78, p. 111-112).

Annapolis basin, N. S. Description of (Dawson,

Excavation of (Russell, '78, p. 221).
View of entrance to (Jackson and Alger, '33,

Pi. 1) .
Annapolis gut, N. S. (See Digby gut.)

Description of (Jackson and Alger, '33, p. 238).
Description of rocks at (Dawson, '78, p. 90).

Annapolis town, N. S. Rocks near (Gesner, '36,
p. 73).

ANONYMOUS. 1838.
[On the occurrence of fossil fishes at Middle-

field and Westfield, Conn.]
In Am. Jour. Sci., vol. 34. pp. 1h8-200.
Describes the localities mentioned at which

fossil fishes ha ve been obtained.

ANONYMOUS. 1838a.
Newly discovered ichnolites.
In A n. Jour. Sci., vol. 33, pp. 201-202.
Brief mention t hat fossil footprints have been

discovered at Middletown, Conn.

ANONYMOUS. 1849.
Solid impressions and casts of drops of rain.
in Aut. Jour. Sci., d so r., vol. 37, p. 371.

Certain peculiar effecIs of raindrops on ashes
and mud described, which are considered
as similar to certain peculiar markings
found in the sandstope of the Connecticut
vgiley

144 [BULL. 85.



LITERATURE.

ANONYMOUS. 1864.
Catalo ua of fossils froin the Couneticut

y and New Jersey, in the New York
State Cabinet at Albany, N. Y.

In Seventh Annual Report of the New York

State Cabinet of Natural History, pp.
60-63.

Comprises brief description of nine slab. of
sidstono from South Hadley falls and
Turner's falls, Mass. Also brie f descrip-
tions of slabs with fossil fishes from Sun-
derland, Mass., and Boonton, N. J.

ANONYMOUS. 1869.
North Carolina Land Company. A statisti-'

cal and descriptive account of the several
counties of the state of NorthI Carolina.
Raleigh, pp. 1-138, and a map.

Contains brief account of the valie of the coal
and iron in the Newark rocks of North
Carolina, pp. 103, 104, 108.

Anson county N. C. on es of a saurian from
(Emmons, '56, pp. 335-337, pl. 5.)

Isolated area of the Newark in (Emmons, '56,
p. 242).

Anticlinal. A Gallas point, P. E. 1. (Dawson
and 1'rrington, '71, pp. 17,18).

In Adams county, Pa. Detailed record of
(Frazer, '77, p. 267).

Berks county, Pa. (d'Invilliers, 83, p. 201).
Connecticut valley. Brief discussion of

(Hovey, '89, p. 380).
Pennsylvania and the Connecticut valley, etc.

(Fraser, '82, p. 171).
Near Emigsville, Pa. (Frazer, '76, p. 88, pl.

op. p. 92).
Near Ironstone station, Pa. (dInvilliers,' 83,

p. 
49 ).

On Prince Edward island (Rain and Dawson,
'85, p. 156).

Antigonish county, N. S. Brief references to
Newark rocks of (Honey ia n, '67, pp. 108,
118).

Appalachians, sections. (H. D. Rogers,'56, pl.8).
After Rogers. (Lyell, '66, p. 497).

Appleton cabinet. Amherst college. Donations
for (M. Hitchcock, '58, p. 2, pl. 4).

Description of footprints in (E. Hitchcock. '58,
pp. 53-190).

APPLETON, # AMUEL. Donation to Amherst
college (E. Hitchcock, '58, pp. 1, 2).

Appomattox river, Va. Coal found near the
(Pierce, '28, p. 58).

ARCHIAC, A. d'. 1858.
[Remarks on the Permian and Triassie in

North America.]
In France, Geol. Soc, Bull., 2d ser., vol. 15,

pp. 532-533.
Contains a brief r'sum of the observations

of E. Emnons in Virginia and North
Carolina.

ARCHIAC, A. d'. 1860.
Histoire de Progrcs do la g&ologi. de 1834 k

1859.
Paris, 1847-1860, vols. 1-8.
The eighth volume treats of the Triassic; in

it chapter 12 is devoted to a review of the

Bull, 85--1Q

ARCHIAC, A. d'-Continued.
Triassic formation of North America, pp.
633-65f. A general rCsummiof the Triassic
formation wherever found is given on pp.
663-672.

Area of Newark in New Brunswick and Nova
Scotia (Dawson, '78, p. 111).

In New Jersey (Cook, '68, p. 176. Cook, '79, p
14).

In North Carolina (Korr, '75, pp. 141, 146).
On Grand Manan, N. B. (Bailey, '72, p. 219).

Arendtsville, Pa. Bound ary of the Newark near
(Frazer, '82, p. 12').

Isolated area of Newark in Huronian schist
near (Frazer, '77c, p. 651).

Arkose of Palisades, N. J. (Cook,'82, p. 33. Dar-
ton, '90).

Arlington, N. J. Description of a copper mine
near (Russell, '80).

Detailed description of trap rock near (Dar-
ton, '90, pp. 56-59).

Dip in sandstone near (Russell, '78, p. 223.
Cook, '82. p. 24).

Fault at (Cook, '82, p. 16. Cook, '83, p. 25).
Origin of trap rock near (Darton,'89, p. 138).
Quality of stone near (Cook, '81, p. 43).
F ference to fault near (Cook, '89, p. 14).
Sandstono exposed near (Russell, '78, p. 223).

Artesian wells at Durham, N. C. Depth and an-
alysis of water from (VenaIle, '87).

At Northampton, Mass. (Emerson,'87, p.19).
At South Hadley, Mass., an account of (E.

Hitchcock, '41, p. 525).
In New Jersey (Cook, 79, pp. 30,31. Cook,

79, pp.126-129s131, 132, 133, 139, 150. Cook,
'80, pp. 16.-166, 172).

Ashbed in Connecticut (Chapin, '91).
ASHBURNER, CHARLES A. 1886.

Coal.
In U. S. Geol. Surv., Mineral Resources, calen.

dar year 1885, pp. 10-73.
Gives production of coal in Richmond coal

field for 1885, p. 69.
ASHBURNER, CHARLES A. 1887.

Coal.
In U. S. Geol. Surv., Mineral Resources, calen-

dar year 1886, pp. 224-377.
Contains a lrif account of the Richmond

coal field, Va., pp. 352-353.

ASHBURNER, CHARLES A. 1888.
Coal.
In U. S. Geol. Surv., Mineral Resonres, calen.

dar year 1887.

Gives production of Richmond coal field for
1887, p. 361.

Ashland, Va. Description of Newark area near
(Heinrich, '78, pp. 229-230).

Aspinwall shaft, Va. Fossil plants from (Fon-
taine, '83, p. 3).

Athol, Mass. A locality for fossil footprints (E.
Hitchcock, '48, p. 132).

Atkins, J. Cited on the prospects of the Rich-
mond coal fieId (Ashburner, '87, p. 353).

Atland iron mine, Pa. Description of (d'Invil.
liers, '86, pp. 1506-1507).

Section of (Frazer, '77, pl, op. p. 232),
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Atlantic ocean. S, ction front, to Mhe Mississippi
(Lyel, '45, vol. . p.92).

Pailic (J. hail, '52, aeompayin;1).
Attleboro, Pa. Section near (Frazr, '77a., p.495).
Avon, Conn. Building stone i (Percival, '42, p.

439).
Copper mines of (Percival, '42, p. 318).

Avondale, N. J. Ch acter of the rocks in tptar-
ries no- r (Nasion, '89, p. 22).

Sinaistone qiarry near (Cook, '79, p. 22).
Bachelors Hall, Va. Bountlary of Newark near

(Hlenrich, '78, p. 238. W. B. !togers, '39,
pp. 74-75, 76).

BAILEY, L. W. 1845.
Obse rvations on the geology of southern New

Bruns wic k.
In Observations on the geology of southeatst-

ern New iBranSwick, male principally

during the surn nr of 18 1 y irof. L. W.

Bailey, Messrs. Geor' F I. Mattihew ;ani
C. F. Hartt, prepar A and arranged with

a geological map by L. W. Bailey, Fred-
erieton, pl. 1-122, 130, a' p.

Contains an a< count of certain terranes erro-
neously referred to the N wark system
lby Gesnor, pp. 5, 6; also a list of localitlp
were Newark rocks do occor, p. 5, and
a tabular view of the rocks of New Brum-
wick, p. 13.

BAILEY, L. W. 1872.
On the physiography and geology of the is-

land of Grand Manan.
in Canadian Nat., n. s., vol. 6, pit. 43-54, and

map.
A somewhat detailed descriptions of the gool- J

ogy of Grand Manat and the nstll islands
near it. The oectrrenc; of sandstone be-
neath trap at Dark harbor is described.

BAILEY, L. W. 1S79.
Report ott the pre-Silurian (iltronian) and

Cambrian or Primordial rocks of southern
New Brunswick.

In Geological Survey of Canada, report of
progress for 1777-'78, pp. 1IDD 34D1.

Contains a table showing ie ttratigraphic
position of the Newark rocks of southern
New Brunswick, p. 2DD.

BAILEY, L. W. 1485.
On geoltogical contacts and ancient erosion in

southern and central New Brunswick.
ln Canada Roy. Soc., Proc. and Trans., vol.

, see. 4, 1884, pp. 91-97.
Contains a brief stat cement to tIhe effect that

the eointat of t he Carboniferous and Trilas
in soatlteastern New Branswick has been
observed. Conformity or nonconformtity

not ineotioned, p. 97.

BAILEY, L. W. Cited on mni toscopical examnina-
tioni of fossil wood from i Southbury Conn.
(l. hitchcock, '436, p. 2 4-295).

Cited oni overflow trap sheets on Grand
Manan island (W. Al. Davis, '83, p. 297).

BAIhEY L. W. Cited on trap dikes on Grandi
Ml nan island, N. B. (W. M. Davis, ' 3,
p.. 21).

BAILEY, L. W.-Continued.
Notice of work done by, in New Brunswick

(Miller, '79-'81, vol. 2, p. 156).

BAILEY, L. 11., and GEO. F. MATTHEW. 1872.
Prelininary report on the geology of south-

ern New Brunswick. In Geological Sur-
vey of Canada, report of progress for
1870-1871, pp. 13-240.

Contains it description of the Newark rocks
at Red head, Qiaco head, Salisbury
cove, and Grand Manan island, pp. 216-
221, 225, 226.

BAILEY, L. W., aind S. F. MATHEW. Cited oni
th relation of trap and sandstone on
Crand Manan (t . Al. Davis, '83, p. 285).

BAILEY, L. W., G. F. MATTHEW, and B. W.
ELLS. 1880.

RIeport on the g olo y of sotut hern New
Bruntwick, etabracirng the counties of
Charlotte. Stubnhry, Queens, Kings, St.
John, and Albert. In Geological Survey
of Canada. Report of progress for 1878-
1879, pp. i-ivl), 1-26D, and maps.

Contains descriptions of the small Newark
areas at Red head, Quau tead, Martins
head, and Salisbury cove on the west
shore of the bay of Fundy, and also of the
trap and sandstone on Grand Manan
island, pp. iD, 21-23D, and maps.

Bailey's hill, Midlothian, Va. Detailed section
at (leinrich, '73, p. 349).

BAIN, F. 1887.
On a Permian moraine in Prince Edward

island.
In Canadian Rec. SoI., vol. 2, pp. 341-343.
It describing what is considered a moraine

of P rmi an age, mention is made of an un-
cotformity at what is supposed to be the
top of the Carboniferous.

BAIN, F. Cited on the geology of Prince Ed-
ivard island (Bain and Dawson, '85, pp.
156-158).

iBAIN, FRlANCI8, and SIR WILLIAM DAWSON.
1885.

Notes of the geology and fossil flora of Prince
Edward island.

lit Canadian 1cc. Sci., vol. 1, p. 154-161.
13escribes the geology of Prince Edward

island, and discusses the relation of the
fossil plants found in tlhe upper portion of
the, rata composing the island. The ax-
tent of th Penno-carboniferorts strata is
statd ito be considerably lar-er than was
formerly supposed.

Bainbridge, Pa. oundary of the Newark sys-
temr near (Frazer, '80, p, 13,34. Frazer,
'2, p. 123. Lea, '58, p. (2. 11. D. Rogers,
'58, vol. 2, p. 668).

Caleareons conglomerate near (H. D. Rogers,
'58, vol. 2, p. 677).

Coagmterate near (I. D. Rogers, '39, p.19).
Dotailet account of conglomerate and sand-

slt one ar (Frazer, '80, p.104).

146 [a pL,.85.



LITERATURE.

Baker's basIn, N. J. Boundaries of the Newark
system near (Cook, '89, p. 1l. Cook, '68,
p. 176).

Bald Pate mountain, N. J. Description of (Cook,
'68, pp. 60-61,190-191).

Detailed description of (Darton, '90, pp'-
59-61).

Dip in shale near ((ook, '82, p. 26).
Origin of trap of (Darton, '89, p. 138).

Baldwins bridge, Va. Boundary of Newark near
(leinrich, '78, p.235).

BANNAN, BENJAMIN. 1866.
Coal, iron, and oil.
See Daddow and Bannam, 1866.

Baptisttown, N. J. Character of the formation
near (11. D. Rogers, '40, p. 131).

Dip in shale near (Cook, 82, p. 27).
Barber's mills, N. J. Contact of trap and sad a

tone at (Dorton, '90, p. 30).
Barboursville, Va. Boundaries and area of

- (Heinrich, '78, pp. 236-237).
Boundaries of Newark near (Heinrich, '78,

pp. 236-237. W. B. Rogers, '40, p. 62).
Barker's mills, N. J. Dip near (Cook, '68, p. 198).
Barley Sheaf, N. J. Dip in shale near (Cook, '82,

p. 28).
Barncote, N. S. Rock at (Daw son, '78, p. 88).
Barn-door hills, Conn. Descript ion of (Percival,

'42, p.407).
Evidence of deformation furnished by (W.

M. Darns, '86, p. 344).
Origin of the structure of (W. M. Mvis, '88).
Topographic form of tra p ridge nia r (Ivrciival,

'42,1p. 306).
Barnes gap, Conn. Description of' trap ridges

near (Percival, '42, pp. 372-375,376).
BABBATT, J. 18,7.

Bird tracks at Middletown, Conn., in the new
red sandstone.

In A m. Jour. Se.., vol. 31, p. 165.
An extract from a letter to B. Sillinan (by J.

Barra t ?) relating to the discovery of fos-
sii footprint. at Middletown, Conn.

BARRATT, JOSEP H. 1845.
On fossil fooitmarks in tha red sandstone of

ihe Conneat ient valley.
In Am. Assoc. (ol. and at .. Pro.. 6th meet-

ing, p.23.
Records an observation on fossil footprints,

made in 1836.

BABIATT, JOSEPH. 1845x.
On the evidence of contaeltin in the new red

sandstones [of the Connecticut valley .
In Am. Assoc. Gaol. and Nat., Proc., 6th meet-

ing, p.
Describes certain marking gs sen on th sand-

stones at Portland, Conn., supposed to
have been produced b ice crystals.

Barren hill, Pa. Brief account of trap dike near
I (H. 13. Rogers, '58, tol,1, p. 214).

Barr's coal mine, Va. Analysis of coal from
(Macfarlane, '77, p. 515).

Barrett's quarry, Easthampton, Mass. Fossil,
footprints at (E. Hitchcock, '58, p. 50 et

seq.

Bartle & Brother. Stone qnarry ot near artin-
villa, New Jersey (Cenk, 8I, p. 54).

Barto, Pa. Conglomerate near (d'lnvilliers, '83,
p. 205).

Baryta in New Jersey. (Cook, '68, pp.709. 224).
Near New Brunswick (Beck, '39).

Basalt from Nova Scotia. General account of
petrography of (Honeyman, '85, lp.
122-124.)

In New Jersey . Lithalogical description of
(Cook,'68, p. 207.)

Basin of Minas, N. S. Description of (Jackson
and Ager, '33, pp. 259, 277.

Excavation of (Itnssell, '78, p. 221).
Rocks near (Gesner, '36, pp. 73,74),
See also Minas Basin.
Stratified rocks on the north shore of (Jack-

son and Alger, '33, pp. 279-284).
View of islands in (Jackson and Alger, '33,

pl.4).
Basking Ridge, N. J. A bandoned carries near

(Cook, '81, p. 55).
Coal reported at (Cook, '68, p. 696).
Description of (Cook, '82, p. 57).
Dip in shale near (Cook, '79, p.30. Cook, '82,

p. 30).
Dip near (Cook, '68, pp.198,l o).
Diverse dips near (Nason, '8 , p. 19).
Reference to geological features of (H. D.

Rogers '40,p. 133).
.antd tone qnarry near (C ook,'79, p. 23).

Basking ridge trap, N. J. Description of (Cook,
'68, pp. 187,188).

Bass creek, N. S. Dip of sandstone at (Dawson,
78, p, 91).

Bass river, N. S. Coast section near (Dawson,
? '47, p. 56).

BATTLE, H. B. 18".
Analyses comparing the bituminous coals of

North Carolina and Tennessee.
In Elisha Mitchell i. Sc:., Jour., 1885-'86,

pp. 51-53.
Presents analyses of coal from the Dleep

river and Dan river coat fields, N. C.

Baxters harbor, N. S. Minerals of (Willimott,
'84, p. 27L).

Bay of Fundy. Dip of the Newark on the shores
of (Rssell, '78,1). 221).

Pr 'nt ondition of, as illrr r tin tihe mode
of frm 'on of tie Newark salstones
and sh ao (R _ell, '7h, lip. 226 ,227, 254).

Section on e st side of, after C. T. Jackson

and F. Alger (W. M. Davis.'83, p. 2K id.
9).

Bayonne, N. J. Dip in sandstoIe at (Cook, '82,
I. 24).

Faults in trap ridgeraear (Darton,'90, p. 42).
Mention ofx jaildini stone near (Cook,'81, p.
( 43).
Sandstone bet wen trap ridges at (Cook, '82,

P. 45).
Bear river, N. S. Note on iron ores near (Alger,

27, p. 231).
Beatty's quarry, N. J. Dip of sandstone at) Cook,

'79, p. 30).
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Beatty's, R., Stone quarry at Little Falls, N. J.
(Cook, '81. p. 49).

BEAUMONT, ILIE DE. 1884.
Sur quelques points do la question des cra-

tres de soul vements [etc., etc.].
In France, Geol. Soc. Bull, 1st sor., vol. 4, pp.

225-291.
Contain a brief account of the trap coukee on

the east side of t he hay of Fundy. Con
pilid from the writings of Jackson ani
Alger, pp. 247,248.

BEAUMONT, I LIE DE.
Cited on the ape of the Ne wark sy te (Lea,

'53, pp. 185,188.
Cited on the age of the tawnstone of the Con-

necticut valley (Jack.on, '50, p. 33 ).

Bearer pond, Cont. Concernin trap ridges in

(Percival, '42, p. 377).
Description of trap ridges near (Perciv A, '42,

p. 371).
Shale occurring near (Percival, '42,1). 4;1).

Beavertown, N. J. Trap hill near (Cook, '68, p.
186).

Bechtelsville, Pa. Trap dikes near (d'nvilliers,
'83, p. 200).

BECK, LEWIS C. 1839.
Notices of the native copper, ores of coper.

and other minerals found in tihe vicaitny
of Nw Brunswick, N. J.

In Am. Jour. Soi., vol. 36, pp. 107-114.
Repliblished in Geol. of New Jersey, 1868, pp.

218-225.
The occurrence of copper ores, baryt- t and

mountain leather near New Brunswick Is
described, and also the discovery of hitu-

men near Somerville, N. J., pp. 108, 111,
113,114.

BECK, LEWIS C. 1843.
Notices of some trappean minerals fomind in

New Jersey and Ne w York.
In Am. Jour. Sci., vol. 4 , p. 54-60.
Devoted entirely to th description of miner.

als, found principally at rrgen hill.
Beckell's nills, Pa. Brief amount of trap dike

near (IT. D. Rogers, '58, vol. 1, p. 214).
Beckley, Conn. Description of the geology near

(W. M. Davis, '83, pp. 264-265).

Bedeque bay, P. E. 1. Limestone near (Dawson
and Harrington, '71, p. 34).

BEECHER, C. E. Cited on a fossil shell from the
Newark rocks of New Jersey (Nason,
'89, p. 29).

Beech island, Va. Bound arises of the Newark

near (W. B. Rogers, 40, p.
63

).

Beekman's quarry, near Pluekanwin, N. J. Char-
actor of rocks in (Nason,'89, p. 23).

Beelers crossroads, Pa. Uongldmerate at (Fra.
zer, '85, p. 

4 0
3).

Dip and strike near (Frazer, 77, p. 271).
Dip of shale at (Frazer, '76, p. 92).

Belden artesian well, Northampton, Mass. Depth
of (Emerson, '87, p.19).

Bell coal mine, Va. Notes on (Taylor, '35, pp.
X84, 285 ,

Belle mountain, N. J. Description of (Cook,'68,
p.191. Cook, 82

, p. 61. Darton, '90, p.68.
H. D. Rogers, '40, pp. 151,152).

Origin of trap rock of (Darton, '89, p.138).
Belleville, N. J. Altered shale near (Cook, '83,

p. 24).
Character of the rock. in quarries near (Na-

son, '89, p. 22).
Copper mines near (Cook, '68, p.676).
Copper ore at (Cook,'71, pp.55,56).
Description of copper mines near (H. D.

lto' rs,'40, p.160. Rogers,'36,pp.167-168).
D 'scription of quarries at (Cook, '81, pp.44-47).
Description of sandstono near (Cook, '68,

p. 209).
Dip at (Cook, '68, p. 196).
Fault near (Cook,'83,p. 25).
Fo ii hoe from (Cook '85, p. 95).
Fossil plants at (Akerly, '20, p. 3 6

. Cook,
'79, p. 26).

Fossil tooth f oad at (Pierce, '20, p.194).
Mieion of fossil hones foand at (Vineh, '26,

p. 212).
Attention of fossil fern from (Mitchill, '26,

p. 6).
Mention of fossils found at (Mitchill, '28,

p. 9).
Plant remains in sandstone near (Nason, '89,

p 23-28).
Quarries of (Shaler,'84, p.141).
Quarrie, at (Cook, '79, pp. 19, 20. Cook, '81,

pp. 44-47).
Reference to the early working of copper at

(D. S. Martin, '88, p 8).
Referred to as a locality for copper ore (H.

D. Rogers, '36, p. 166).
Sandstone quarries at (S. P. Merrill, '89, p.

453).
Supposed Lepidodendron from (Lesquereux,

'79, pp. 26, 27).
'Work in qearries of (C ook, '81, p. 47).
Vertlirate fossils reportedtohavebeenfound

ner (. as n,'89, p.28.
View of quarry at (Cook, '

8 2
, pl.3).

Bell's Iron mine, near Dllsburg, Pa. Brief ac-
count of (Frazer,'74).

Description of (d'Invilh ers,'86, pp. 1505, 1506).
Report on (Frazer, '77, pp.218-219).

( Belmont, N. J. 1rif reference to trap hills near
(H. D. Roger, '36, p.139).

Bellmont ridge, N. J. IDescription of trap and
sandstone near (H. D. Rogers, '36, p.15J).

Bellona arsenal, Va. Natural coke near (Clif.
ford, '87, p. 24).

Benardsville, N. J. Diverse dips near (Nason,
'89, p. 18).

B nardsville, Pa. Catalogue of specimens of

conglo orate, etc., from near (Frazer, '77,
pp. 32'3 1).

Bender's ore mine, Pa. Report on (Frazer, '77,
pp. 226-2 8).

Bendersville, Pa. An isolated area of Newark in
Ruronian s hist hear (Frazer, '77c).

Con lomerate from (C. E. Hall, '78, pp. 50,51).
Benlield, Pa. Trap dikes and dip of strata neap

(d'It villiers, '83, p. 206).
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BENTON, EDWABD B. 1886.
Notes on the samples of iron ore collected in

Virginia.
In report on the mining industries of the

United States fetc., etc.].
By Raphael Pumpelly. In Tenth Census of

the United States, 4to vol. 15, pp. 261-288,
and a map.

Contains a geological map of the western
part of Virginia, showing Triassic area
on the James and Staunton rivers, pl. op.,
p. 261.

Bergen city, N. J. Trap at (Credenr, '65, pp.392-
394).

Bergen county, N. J. Folds in (Cook, '82, p.16).

Oolito at Franklin in (Eaton, '30).
Bergen hill, N. J. Analysis of trap frout (Cook,

'68, p.215).
Analysis of trap rock from (Hawes, '75).
Bored well at (Cook, '85, p. 122).
Bored well on (Cook,'82, p. 140).
Building stone of (Cook, '81, pp. 43.44).

Calcite from (vo Rath, '77).
Contact of trap of, with sandstone, siateg, etc.,

beneath (Russell, '80, pp. 37-41).
Description of (Cook. '82, pp. 44,45; Rassell,

'80, p. 
36

).
Description of hayesine from (Darton,'82a).
Description of indurated shares near (Dar-

ton, '83a).
Description of minerals found at (Beck, 43).
Fault in trap ridge at (lDarton, '90, p. 42)
Inclination of west face of, at New Durhamu

(Darton, '83).
Joints i trap at (Cook, '68, pp. 204, 205).

Minerals of the Weehawken tunnel (Chain
berlin,'83. Darton, '82).

Native iron in the trap of (Cook, '74, p. 57).
On the deference itween the trap of, and the

associated sandst one (Newberry, '83).
Paving stones from (Cook, '79, p. 20).
Paving stone quarries at (Cook, '68, pp. 522,

523).
Section of (Cook, '68, pp. 230, 231, 232).
Thickness of trap sheet near (Darton, '90,

p. 44).
Trap in tunnel at (Credner, '65 pp. 392-3 94).
Trap quarries at (Shaler, '84, p. 145).
Trap rock of (Ward, '79, p. 150).
Value of trap rock quarried at (Cook,'81,p. 61).

Bergen neck, N. J. Description of (Cook, '68, pp.
176-178).

Trap exposed at ( Russell, '80, p. 36).
Bergen point, N. J. Boundary of trap outcrop at

(Cook'68, p. 177).
Brief reference to (Mather, '43, pp. 281),
Brief reference to trap hills near (H. D. Rogers,

'36, p. 159. Russell, '78, p. 241).
Outcrops of trap rock on (Darton, '90, p. 38).
Trap exposed at (Russell, '80, p. 36).

Bergen tunnel, N. J. Boundary of trap outcrop
at (Cook, '68, p. 177).

Berghart's ore pit, Pa. Report on (Frazer, '77,
p. 223).

Berks county, Pa. Report on the geology of (d'In-
villiers, '83).

Berlin, Conn. Brief reference to geology of (Per-
cival, '22).

Coal found in (E. Hitchcock, '41, p. 139).
Concering coal in (E. Hitchcwck, '35, p. 231).
Concerning trap ridges in (Percival, '42, p.

377).
Contact metamorphism in (Percival, '42, p.

320).
Limestone near (Percival, '42, p. 443).
Map of trap ridges and faults near (W. M.

Davis, '89e, p. 
424

).
Overflow trap sheets near (W. Ml. Davis, '88,

p. 464).
Reference to a locality for fossil fish (J. H.

Redfield, '36).
Reference to the occurrence of zinc at (E.

Hitchcock, '35, p. 232).
Report of the finding of coal at (E. Hitch-

cock, '23, vol. 6, It. 63).
Trap ridges at r (Percival, '42, p. 365).
View of trap ridges near (W. At. Davis, '89c,

p. 425).
Berlin, Pa. Character of strata near (H. D.

Rogers, '58, vol. 2, p. 679).
Trap from near (C. E. Hall, '78, p. 44).

Bernardston, Mass. Concerning the origin of the
conglomerate in (E. Hitchcock, '35, p. 244).

Conglomerate in (E. Hitchcock, '35, p. 214.
E. Hitchcock, '41, p. 442).

Dip of sand tone in (E. Hitchcock, '35, p. 223).
Discovery of limestone in (E. Hitchcock, '35,

pp. 38-39).
.Junction of Newark system with slate in

(E. Hitchcock, '35, p. 214).

Bernariville, N. J. Black shale with coal near
(Nason, '89, p. 28).

Boundary of Newark in (Cook, '68, p. 175).
Near (Cook, '89, p. LL).

Boundary of Second mountain trap near
(Cook, '68, pp. 183, 185).

Dip in shale near (Cook, '82, p. 29).
Diverse dips near (Nason, '89, p. 18).
Isolated trap hill near (Nasoa, '89, p. 37).
Trap ridge near (Cook, '82, p. 57).

Bernardsville station, N. J. Trap sheets near
(Darton, '90, p. 29).

BEST, P. Quarries of, near Stockton, N. J (Cook,
'81, p. 59).

Bibliography of geological maps of the United
State (H. Hitchcock, '86).

Of the writings of James Dean (Bodwich, '61.
Dean, '61,*p.13, 14).

Of works on the geology of the Newark (W.
M. Davis, '83, pp. 250-258).

With annotations (Miller,'79-'81, vol. 2).

Big dam, Pa. B ndary of the Newark near (tl'In-
villiers, '83, p.198).

Dip of conglomerate near (d'Invilliers,.83, pp.
127,191, 221).

Big pond, N. J. (See Franklin Lake.)

Big snake hill, N. J. Dip at (Cook, '68, p..196).
See Snake hill (Cook, '68, pp. 178,179).

Bird in Hand, Pa. Analysis of trap from (Genth,
'81,pp.133-134).
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Birds, fossil bones of. From North Carolina
(Emmons,'57, pp. 148,149).

From Portland, Conn. (W. B. Rogers, '60a).
Birdsboro, Pa. Trap dikes near (d'rivilliers, '83,

pp. 200,201).

Bishop's brook, N. S. Copper near (Williott,
'84, p. 20L).

Bitumen. In amygdaloid trap in Connecticut
(Percival, '42, p. 320).

In bituminous shale, Connecticut (d'Pereival,
'42, pp. 451, 432).

In Connecticut, brief statement concerning
(Percival, '42, p. 428).

In Connecticut and New Jersey (J. D. Dana,
'78).

Indurated, found near Farmington, Conn.
(Prcival, '42, pp. 375-376).

In indurated shal near lIuif Head, Conn.
(Perci al, '42, p. 345).

In shalc at Hart's Mills, Conn., mention of
(Percival, '42, p. 443).

In trap from Connecticut (E. S. Dana, '75).
Near Somerville, N. J., brief account of (Tiedi,

'3.).
Black Bear tavern, Pa. Boundary of the New.

ark near (11.1). Rogers, '58, vol. 2, p. 668).
Blackbeath, Va. Analysis of coal from (De La

Beebe. '48, p.1xv).

Blackheath coal mine, Va. Analysis of coal fromt
(W illiams, '82, p.82).

A visit to (Lyell,'49, p. 284).
Brief account of (Lyeli, '47, pp. 263, 264. Mac-

farlane, '77, p. 507).
Condition of (Clifford, '87, p. 2).
Explosions in (Taylor, '48, p.49).
Depth of (W. B. Rogers. 43b, p.535).
Description of fossil fishes front (sew berry,

'88, p. 62).
Fossil crustaceans from (Jones,'62, p. 8).
Fossil plants from (Fontaine, '83, p.

4
).

Mention of (LDuldow and lamian, '66, p.401).

Notes on (Taylor,'35, pp. 
2

84, 285, 29 ).
Note on faults in (Taylor, '35, p. 292).
Referenceto (Cliflord, '87, p. 24,pl.4).
Section at (ClifYord, '87, pl. 4).
Section at, showing coal on granite (Lyell,

'47, p. 266).
Situated in an isolated basin (Heinrich, '78,

p.232).
Thickness of coal in (Lvell,'66, p. 452. Taylor,

'35, p. 2S 2).
Blackman's mine, S. C. Description of trap dikes

in (Tnow y, '44, p.12).
Black mountain, Mass. Description of sCenerv

near ('. Hithcolck, '23, vo1 7, P 12).

Black pond, Cona. Tr'ap ridges near (Percival,
'42, pp. 351, 367).

Black rock, Conn. Description of trap ridges
near (Percival, '42, p. 329).

Black rock, N. S. Description of (Gesuer, '36,
p.

198-203).
linralsof(Gesner,'36,p.199-203. Willimott,

'84, p. 26L).
Submerged ridges near (Dawson, '78, p. 96.

Perley, '52, p. 159).

Blacks eddy, N. J. Description of trap, contact
metamorphism, etc., near (H. D. Rogers,
'40, p. 156).

Blackwells mills, N. J. Dip at (Cook, '68, p. 197).
Dip in sandstone at (Cook,'68, p. 204).
Dii, in shale at (Cook, '2, p. 25).
Origin of trap rock near (lDarton, 89, p.139).
Section of trap dike at (Cook, '68, p. 204).
Small dikes near (Darton,'90, p. 69).
Snall outcrop of trap near (Nason, '89).
Trap dike near (Cook, '68, p. 204. Cook, '87).

BLAINVILLE, H. D. DE. Cited on fossil fishes
from the New ark system (Nwb'rry, '88,
p. 24).

-9LAKE, W. P. 1874.
Geologic al map of the I1nited States.
See Hitchcock and Blake, 1874.

Blawenburg, N. J. DIip in shale at (Cook, '82,

p. 25).
BLAYDEN, JOHN. Cited on section at Midlo-

thian, Va. (Clifford, 87, p. 12).
BLISS, G EORGE. 154.

Discovery of fossil remains in the valley of
the Connecticut.

lo Wells and Bliss, 1850.
Blomidon, N. S. Altitude of (Gesner, '36, pp.

214, 222).
Amygdaloid beneath basaltic trap at (Daw-

son, '78, p. 90, 91. )
lIrief description of (Russell, '78, p. l21).
I;if reference to (Geser, '49).
Character and height of (Iarsters, '90).
C ast section near (P w son, '47, p. 56).
Contact et~amorphism at (E11s, '85, p. 7E).
Description of (Dawson, '78, pp. 90-94. Gei.

ner, '36, pp. 210-229).
Description of Newark onterops at (Dawson,

147, pp. 55).
Dip of sandstone at (Dawson, '78, lip. 90, 91.

Gesner,'36, p. 222).
General account of (11oneylnan, '79, pp. 27, 28).
General account of pe trography of t rap froni

(floneyna, '85, pp.122-124).
Heighi of (Dawson, 78, p.90).
Iron ore at (Gesner,'36, p. 217).
Mode of formation of amygda loid and trap at

(Dawson, '78, p. 93).
Rocks of (Gesner, '36, pp. 72, 73, 74, 80,170).
Section of cliif at (Lyell, '45, vol. 2, p.172).
Supposed Carboniferous age of ()aw son, '78,

p. 109).
Trap above sandstone at (Dawson, '78, p.90).
Trap racks at (Gesner,'43).
View of, in 1846 (Dawson, '78, pl. op. p.'90).
(Sve also Cape Blomidon; North mountains).

Bloomfield, N. J. Quarries at (Cook, '79, p. 19).
Bloomsburg, N. J. Section from, to Dean's Pond,

N. J. (Cook, '68, p. 199 and map in port-
flio).

Blue hills, Conn. Description of (Percival, '42,
p. 372).

Bluff head, Con. Description of trap ridges near
(Per ial, '42, pp. 337-33', 4,~ 5..).

Limestone near (Percival, '42, p. 444).
Topographic form of trap ridge near (Perci-

val, 42, p. 303).
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Blunt's coal mine, Va. Notes on (Taylor, '35, p.

284).
BODW14 H, HENRY 1. 1861.

Biographical ntice [of Jans Deane].
In Ichnographs from the sandstone of Con-

necticut river, by James 1) -se, pp. 544.
Contains an incomplete list of papers by

James Deane. relating to fos.ii footprints
from the Connecticut valley.

Boggan's cut, N. C. Analysis of coal from (Kerr,
'75, pp. 294, 295).

BOLTON, H. C. Cited on hydrocarbons in the trap
of Connectient at (Russell, 78b).

Bone, fossil, front Belleville, N. J. (Cook, '85, p.
95).

At Belleville, N. J. Mention of (Finch, '26,
p. 212).

Bones, fossil, from East Windsor, Conn. (John
Hall, '21. P reival, '42, p. 449. Sillimuan,
'20. N. Smith, '20).,

An account of the finding of (E. Hitcheock,
'20, vol.6, p. 43).

Description of (Wyman, '55).
Bones, fossil, from the Connecticut valley (Har-

lan, '34, pp. 80-81,83,87. E. Hitchcock, '41,
pp. 503-504, pl. 49. E. Hitchcock, '58, p.
186. Marsh, '89. Silliman,'37).

Bones, fossil. (See, also, Vertebrates, Fossil).

Bonhamtown, N. J. Boundary of Newark near
(Cook, '68, pp. 175,176).

Bonnaughtown, Pa. Dip of strata near (Frazer,
'80, p. 300).

Exploration for copper ore near (Frazer, '77,
pp. 263-264).

On the occurrence of copper ore at (Frazer,
'77b. Frazer, '80, p. 300).

Bonnell, N. J. Limestone at (Cook, '82, p. 43).

Boone's mill, Pa. Dip of strata, and exposure of
trap near (d'Invilliers, '83, p. 216).

Boonton, N. J. Boundary of Newark at (Cook,
'68, p. 175. Cook,'89. p.11.b

Brief record of the finding of a fossil foot-
print near (Russell, '79).

Character and origin of the Newark conglom
crate at (Russell,'78, p. 253).

Coal in thin seams at (Cook, '78, p. 110).

Color of the strata near (Newberry, '88, p. 8).
Conglomerate composed of gneissic pebbles

near (Nason, '89, p.
2

1).
Conglomerate near (Cook, '. pp. 210,211.

Russell, '78, pp. 232, 233).
Contact of Newark rocks and gneiss near

(H. D. Rogers,'40).
Dip in shale at (Cook,'82, p. 30.)
Dip of sandstone near (Cook, '68, p. 196

. Cook,
'79, p.30).

fossil footprints from near (Cook, '68, p. 174.
Cook, '79, p. 28. C. H. Hitchcock, '88, p.
122).

Footprints found near (Nason, '89, p. 28).
Mention of (Russell, '78, p.22s).
Fossil estheria and fish scal 1 found near

(Nason, '89, p. 30).
Fossil fishes from (Cook, '68, p. 174. Cook, '79,

p. 27. Newberry, '88, p. 20).

Boonton, N. J.-Continued.
1"os. il i hes from. Des eriptions of (New-

I erry,'78. Nwbery ,'8. W. C. Redfield,
'41).

Fossil fishes from, in New York State Cabinet
(Anonymous, '54).

Fossil fishes from. List of (Do Kay, '42).
Fossil fish from. Mention of (W. C. Red-

field, '43).
Fossil footprints from near (Cook, '68, p. 174.

Cook, '79, p. 28. C. H. Hitchcock, '88, p.

122).
Mention of the occurrence of ripple-marks,

suncracks, raindrop impressions, and foot-
print; at (Russell, '78, p. 225).

Plant remains in sandstone near (Nason, '89,
p. 28).

Section fi oi, to Jersey City, N. J. (Cook, '85,
pl. op, p. 109).

Section from, to Passaic, N. J. (Cook, '68, p.
199, and map in portfolio).

Bound Brook, N. J. Copper mine near (Cook, '68,
p.677-678).

Dip in shale near (Cook, '79, p. 30. Cook, '82,
p. 25).

Dip near (Cook, '68, p. 196).
Elevation of First mountain at (Cook, '82, p.

49).
Fossil estherias found near (Nason,'89, p.30).
Fossil fishes near (Cook, 79, p. 27).
Gap in First mountain near (Cook, ' 2, p. 50).
Mention of the occurrence of ripple-iarks,

siueracks, raindrop impressions, and foot-
prints at ( R sell, '78 p. 2 5

.

Strata exposed near (H. D. Rogers, '40, p. 128).
Synclinal axis near (1H. D. Rogers, '40, pp. 128,

129).
Trap hills near, brief reference to (H. D.

Roger, '36, p. 159).
Trap near, columnar (Cook, '68, p. 203).
Trap near, vesicular (Darton, '90, p. 28).
Trap ridge near, character of (Russell, '80,

p. 41).
Trap ridge near, course of (Cook, '82, p. 49

Nason, '89, p. 34).
Bound Brook gap, N. J. Boundary of First

mountain trap at (Cook, '68, p. 180, 182).
Bout Island, N. S. Coast section near (Dawson,

'47, p.
5 6

).

BOUV0, [T. T.] 1854.
[Remark on raindrop impressions, footprints,

etc., on certain specimens of sandstone
belonging to the Boston Society of Natural
History.]

In Boston Soc. Nat. Hist., Proc., vol. 5, p. 29-31.

BOUVI, T. T. 1859.
[ Who first discovered the footprints in the

sandstone of the Connecticnt valley.]
In Boston Soc. Nat. Hist., Proc., vol.7, p. 49-

53.

B OUV , T. T. 1861.
[Note on the plates illustrating ichnographs

from t he saudlston of Connecticut river.]
In ichnogra'ph from the sandstone of Con-

necticut river, by James Deane, p. 17.
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BOUVI, T. T.-Continued.
Thirty-seven of the plates in the work re-

ferred to were drawn on stone by James
Deane. Nineotherplates are photographs.

BOUt. T. T. Remarks on insect larvm from the
Connectieut valley (Scudder, '67).

BOWEN, CEORGE T. 1824. ?
[Analysis of a silieous hydrate of copper

from Summerville, New Jersey.]

In Am. Jour. Sci., vol. 8, pp. 118-120.
Analysis given.

Boyce's mill, N. C. Breadth of Newark rocks
near (Olmst ad, '24, p. 12).

BOYD, S. W. Mention of obervations by (W. B.
Rogers, '54, p. 19).

Boyertown, Pa. Boundary of the Newark near
(. 1). Rogers, '41, pp. 16,139).

Conglomerate near (d'Invilliers, '83, p. 202).
Contact of the Newark and Potsdam near

(d'Invilliers, '83, p. 198).
Iron mines at (d'Invilliers, '83, pp. 317-333,

maps in atlas, H. D. Rogers, s9, p. 22).
w Sandstone and trap at (d'Invilliers,'83, p.203).

Trap dike near, description of (Frazer, '80, p.
29).

Trap dikes near (d'Invilliers, '83, pp. 48, 200,
. 207, 208, 304).

BRADLEY, F. H. Cited on the cause of the tilt-
ing oT the Newark (W. M. Davis, '83, p.
303).

BRADLEY, FRANK H. 1875.
Geological chart of the United States east of

the Rocky mountains and of Canada.
New Haven, Conn. A folded poe-t map,

scale about 100 miles to 1 inch. Geological
formations indiat ed by dots and lines in
black.

Indicates the distribution of the Newark sys-
tem.

BRADLEY, FRANK H. 1876.
On a geological chart of the United States east

of the Rocky mountains and of Canada.
In Am. Jour. Sci., 3d ser., vol. 12, pp. 86-291.
Mention is made of trap dik es in metamorphie

region of North Carolina, South Carolina,
Georgia, and Alabama. Th opposite dips
of the t wo Newark areas ii North Caro.
lina are accounted for as being the border
remnants of a great anti-linal. The same
hypothesis is suggested to account for the
opposite dips in the New Jersey and Con-I
necticut valley areas.

Braggtowu, Pa. Calal) ne of specimens of sand-
stone, etc., from near (Fraser, '77, pp. 332-
381).

Sandstone from (C. E. Hall, '78, pp. 33,36).
Branford, Conn. Brief account of trap near (E.

Hitchcock, '23. vol. 6, p. 44).
Branford harbor, Conn. Description of trap

dikes in Primary rocks near (Percival. 42,
pp. 419-420).

Brassields, N. C. Rocks exposed a t (Emmons,
'56, p 243).

Breccia, along the Potomac (C rnelius, '18, p. *16).
Dip of, near Center valley, Pa. (C. E. Hall,

'83, pp. 232, 233).

Breccla-Continued.
'rom Connecticut, microscopical structure of

(Davis and Whittl, '89, pl. 4).
From Point of Rocks, 6d.. illustration of

(Shaler, '84, pl. 45).
In Connecticut (Davis and Whittle, '89).
Near Feltville, N. J., origin of, considered

(Darton, '89, p. 135).
Or Trap-tuff at cape D'Or, N. S. (Jackson and

Alger, '33, p. 26
3
).

Volcanic, of the Connecticut valley, described
(F. Hitchcock, '47a, p. 200.)

Brentville, Va. Boundary of Newark near (Hein.
rich, '78, p. 236. W. B. Rogers, '40, p. 62).

BREWER, WILLIAM H. [1890.]
Warren' New Physical Geography.
Philadelphia, 4to, pp. 1-144.
Contains a geological map of the United

States, p. 137.
Brewer and Edgworth gold and copper rine, S. C.

An account of (Leiber, '56, p. 51).
Briekerville, Pa. Trap boulders near (Frazer, '80,

p. 40).
Brick clay on Prince Edward island (Dawson and

Harrington, '71, pp. 33, 34).
Bridge point, Pa. Dip of Newark rocks near

(Lewis, '85, p. 452).
Trap dikes near (Lewis, '85, p. 453).

Bridgeport, Conn. Description of trap dikes in
Primary rocks near (Percival, '42, pp.416-
417).

Bridgeport, Pa. Boundary of the Newark near
(C. E. Hall, '81, pp. 22, 83-84).

Isolated Newark area near (C. E. Hal, '81, p.
22).

Trap dike near (Lewis, '85, p. 440).
Bridgetown, N. S. Note on mineral near (Alger,

'27, p. 231).
Bridgetown, Pa. Boundary of the Newark near

(C. E. Hall, '81, p. 53).
Bridgeville, Pa. Trap dike at (Frazer, '80, p.34).
Bridgewater copper mine, N. J. (Cook, '81, p.39.

Cook, '83, p. 164).
Description of (Cook, '68, pp. 677-678. D.

Rogers, '40, pp. 147-148).
Dip in indurated shale at (Cook, '82, p. 29).
On the occurrence of native silver in (Darton,

'85).
Reopening of (Cook, '81, p. 39).

Brier Island, N. S. Copper at (How, '69, pp. 66).
Description of (Dawson, '78, pp. 97-98. Ges-

ner, '36, pp. 172-173. Jackson and Alger.
'33, pp. 219-220).

Rocks of (Geser, '36, p.170).
Sandstone beneath trap at (Dawson, '78, p. 98).
Sub erged ledges near (Dawson, '78, pp. 96-

97, Pcrley, '52, p.159).
Trap ro'ks at (Gesner, '43).

BRIGHAM, WILLIAM H. 1869.
Historical notes on the earthquakes of New

England, 1638-1669.
In Boston Soc. Nat. Hist. Mem., vol. 2, p.1-28.
Reviewed by J. D. Dana in Am. Jour. Sci., 3d

ser., vol. 1, pp. 304-305.
Refers incidentally to the origin of the trap

ridge of the Connecticut valley, pp. 24-25.
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Bristol, Conn. Description of copper mine atj
(Silliman and Whituey, '55).

Description of the finding of tree trunks at
(Silliman, jr., '47).

Dip at (:illiman and Whitney, '55, p.
26 4

).
Bristol township, Pa. Report on the geology of

(C. E. Ha*, *81, pp. 55-56).
BRITTON, N. L. 1881.

On the geology of Richmond county, N [ew] 
Y[ork].

In New York Acad. Sci., Ann., vol. 2, 1882,
pp. 161-182, pis. 15,16.

Abstract in School of Mines (Columbia Coll),
Quart., vol. 2, 1880-1881, pp. 165-173, pls.
1,2.

Describes the sandstones, shales, and trap
rock (diabase) of Staten Island, pp. 168-
170.

BRITTON, N. L. 1885.
[Remarks on fossil localities in the Newark

rocks of New Jersey and Pennsylvania.]
In New York Acad. Sci., Trans., vol. 5, 1885-

1886, p. 17.
Mentions the discovery of fossil fish and speci-

mens of Estheria at Weehawken, N. J.
Refers also to specimens of fossil plants
from Doylestown. Pa., and to casts of a
bivalve shell from Phoenixville, Pa.

BRITTON, N. L. 1885a.
[Remarks on the probable occurrence of Pa.

leozoic limestone beneath the Newark
system in New Jersey.]

In New York Acad. Sci., Trans., vol. 5,1885--
1886, p. 19.

States that a line of limestone outcrops occurs
along the northward border of the New-
ark system in New Jersey.

BRITTON, N. L. 1886.
Additional notes of the geology of Staten

Island, [New York].
In New York Acad. Sci., Trans., 1886-1887, pp.

12-18.
States that no additional exposures of Newark

rocks have been found since the publica-
tioa of a previous paper on the geology of
Staten Island, p. 16.

Britton, N. J. Cited on trap dikes in the Ar-
lhean of New Jersey (Nason, '89a, p. 69).

Broad swamp, Conn. Sandstone ridge near (Per-
cival, '42, p. 432).

BRONGNIART, ADOLPHE. 1828.
Histoire des v getaux fossiles, o recherees 

botanique et gdologique sur 1es v~goruxd
renfermoas dans les diverses couches du
globe.

Paris, 4to, vol. 1, pp. i-xii, plO. 1-166; vol. 2,
pp. 1-172, I$s. 1-29.

Describes Calamites snkowii and Filicites
vit tarioides, from the Ri chmond coal field,
Va.

BRONGNIART, A., and B. SILL IMAN. 1822.
Occurrence of native copper and of fossil

fishes in the Connecticut valley. .
In Annalen der Physik [Gilbert], vol. 70, pp.

349-360.

BRONCNIART, A., and B. SILLIMAN-Cont'd.
Relates to the discovery of native copper and

of fo sil fishes near Middletown, Conn.,
and discusses the correlation of the New-
ark system with terranes in Europe, as
indicated by fossils. Followed by remarks
by L. W. Gilbert.

BRONGNIART, A. Cited on fossil fish from Con-
neticut (J. H. Redfield, '36).

Cited on fossil fishes from the Newark system
(Newberry, '88, p. 24).

Cited on fossil plants of the Jtichia ad coal
field (Taylor, '35, pp. 290, 293; Taylor, '48,
pp. 44, 45.

Brown's coal mine, Va. Notes on (Taylor, '35,
lp. 284-285).

Brookdal lode, Pa. Trap dikes in (H. D. Rogers,
'58, vol. 2, pp. 702, 703).

Brookville, N. J. Bearing of joints at (Cook,'8,
p. 201).

Brief account ofstone quarries near (Cook,'81,
p. 59).

Dip at (Cook, 68, P. 198).
Dip of sandstone at (Cook, '79, p. 29. Cook,

'82, p. 26).
Origin of trap rock near (7Darton, '89, p. 138).
Sandstone quarries (Cook, '79, p. .4).
Trap outcrops near (Darton, '90, p. 69).

BROWN, W. u. 1890.
Com position of certain Mesozoic igneous rocks

of Virginia.
See Campbell and Brown, 1890.

BrownsburgPa. Analysis of trap from (Centh,
'81, p. 96).

Brunnervile P. O., Pa. Boundary of the New-
ark near (Frazer, '80, pp. 14,39).

Brunswick, N. J. Referred to as a locality for
copper ore (H. D. Rgers, '36, p. 166).

BRUSH, J. G. Analysis of trap from East Rock,
Conn., by (J. D. Dana, '73, vol. 6, p. 106).

Bryan Martin channel, B. A. Reference to Juras.
si, reptiles from (Hull, '87, p. 95).

Buchanan's run, Pa. Boundary of the Newark
at (H. D. Rogers, '58, vol. 2, P. 68).

Buckhead, S. C. Description of trap dikes near
(Tuomey, '44, p. 2).

Buck hill, Va. Mention of a trap dike at (Clifford,
'88, p. 252).

Trap dikes near (Clifford, '87, p. 14).

Buckingham county, Va. Boundaries of the New-
ark in (W. B. Rogers, '39, pp. 74,76-77).

Description of the geology of (W. B. Rogers,
'39, p. 77-81).

Buckland station, Conn. Sandstone quarries near
(Shaher, '84, p. 127).

Bucks county, Pa. Brief account of part of the
Newark in (C. E. Hall, '81, pp. 49-50).

Brief report on (Lesley. '85, pp. xxviii, xxix,
1. 9).

Description of a part of the Nowark in (C. E.
11,11. '81).

Geolo ical map of a portion of (C. E.'lall, '81).
Report on the geology of (C. E. Hall, '81).
Section in (C. E. Hall, '81, p. 48).
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Building stone at Yardleyville, Pa. (H.D. Rogers,
'58, vol. 2, p. 673).

Decay of (I leston, '86).
From E Ist H aven, C'on., mineralteIcal c n-

posit ion and durability of (H1 ubbardl, '85).

In C'onnectient (Percival, '42, pp. 436-140).
In Connetticnt. Brief discussion cone ruing

(Shepard, '37).
In Connect icnt valley (Lyell, '54, p. 13).
In Conwecticut valley. Brief account of

(I itichock, '41, pp. 160, 181).
In Dan riiv area, North Carolina (Olinsteal,

'27).

In Maryland {Tyson, '60, appendix, pp. 5-6).
In Ma. ahse.tts. Brief account of (E.

Hitche'Ak, 'a2, pp. 35-36).
In Ma. ache. Brief account of (E.

Hitchcoek, '35, pp. 46-47).
In New Jersey (C4k, '68, pp. 504-512, 515-

517).
In Now Jersey. Association of, with trap

(H. D. Rogers, 36, p. 164).
In New Jersey. Detailed account of (Cook,

'81, pp. 41-64).
In New York (J. Hall. '86, p. 198).
In North Carolina, Brief account of (Em-

mons, '57a, p. 12).
Localities of. and where used (Smock, '90).
Near York Haven, Pa. (H. D. Rogers, 58,

vol. 2, p. 677).
On Prince Edward island (Dawson and Har-

rington, '71, p. 33).
Quarries in Lebanon Valley. Pa. (d Invilliers,

'86, pp. 1562-1507).
Vale of, from several Newark areas (Alger,

'51).

Bulls ferry, N. J. Description of sandstone at
(Cook. '68, p. 208).

Dip at (Cook, '68, p. 195).
Dip in sandstone at (Cook, '82, p. 24).
Exposures near (Rlssell, '80, p, 35).
Sandstone beneath trap at (Cook, '68, p. 177).

Bulls island, N. J. Arenaceous strata near (H.

D. Rogers, '40, p. 123).
Description of sandstone tu .rops near (H. D.,

Rodg rs, '
36

, p 153).

Bullrun mountain, Va. Boundary of tho Newark
near (Heinrich, '78, p. 235. W. B. Rogers,
'40, p. 63).

Brief account of (W. B. Rogers, '37, p. 7).

BUNBUIRY, CHARLES J. F. 1847.
Description of fossil plants froin the coal field d

near Richmond, Va.
In London Geol. Soc., Quart. Jour., vol. 3, p.

281-286, pl. x, xi.
Gives description, and figures of a number of

fossil plants collected in the Itichinond
(0al field by Charles Lyell, and indicates
their bearing on the question of the are of
the deposit.

Cited on the age of the coal fields of North
Carolina (Emmons, '56, p. 272. Lyell, '57.
Marcon, '49, pp.273- 74).

Cited on the fossil plant. of the Richmond
area (De La Beebe, '48. Fontaine, '83, pp.

aRuL. 85.

BUN BiRY, CHARLES J. P.-C.ontinned.
15, 25, 44. Lyell, '47, pp. 278-280. Taylor,
'48 p. 47.

Cit l on the age of the Newark system (New-
berry. ':, p.9. Stall, '88, p 205).

Cited on the fossil plants of me Newark sy4-
tem (Nei berry, '86).

Notice of work done by, in the Jura-Trias of
Virginia (Miler, '79-'81, vi,. 2, p. 151).

Sunburn island, P. E. I. Dip on (Dawson and
Harrington, '71, p. 20).

Section at (Dawson and Harrington, '71, p. 20).
BURBANK, L. S. 1878.

observationn, on th snrface geology of North
Carolita. with special r f reduce to some
ph nomena of the driftof northern United
St.tos.

In Boston Soc. Nat. Hist., Proc., vol. 8,1873-
1874, pp. 150-155.

Describes the effesi of disintegration in the
trap dikes of North Carolina.

Iursonton, Pa. Boundary of the Newar k near
(H.D. Rogers, '41, p. 16).

Bushington, Pa. Description of a fault near
(Lewis, 85, pp. 450451).

Bushkill Creek, N. J. Dip in shale at (Cook,'82,
p. 27).

BUTLER, A. P. 1883.
South Carolina, resources and populations,

institutions and industries. Published by
the State Board of Agriculture.

C(harliston, S. C., pp. i-viii, 1-726, p1. 3, and
map.

A brief notice is given of clay slates supposed
to be of Triassic age, in Chesterfield
county, and also of the trap rocks in
Chester, York, and other counties, pp.
131-134.

Byram, N. J. Section of trap sheet near (Darton,
'90, p. 68).

Byra station, N. J. Evidence of faulting near
(Masn. '89, p. 33).

BYRD, W. First discovery of coal in the United
States by (Ashburner, '87, p. 353).

CABOT. 1854.
remarkss on fossil footprints.]
In Boston Soc. Nat. Hist., Proc., vol. 5, p. 31.
brief remarks concerning the question

whether the footprints in the Newark
system were made by birds or reptiles.

('abotville, Bass. A locality for fossil footprints
(E. Hitchcock, '48, p. 132).

Description of fossil footprints from (E. Hitch.
cock, '41. E. Hitchcock, '48).

Fossil feoid from (E. Hitch'ck, '41, pp.
450-451).

Localities of fossil footprints near (E. Hitch.
cock, '41, p. 466).

Mention of ornithichnites from (Lyell, '42).
Special characters of footprints from (E.

Hitchcock, '41, p. 
46 9).

Caernarvon township, Pa. Report on the geology
of (Frazer, '80, pp. 50-51).

la Ira, Va. Boundaries of the Newark near (W.
I 'B. Rogers, '39, pp. 74, 76-77).
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Caldwell's landing, N. Y. Dip and strike near
(Mather, '43, p. 617).

Calhoun's mills, S. C. Trap dikes near (Han-
mend, '84, p. 466).

CAMPBELL, H. 11., and W. V. BROWN. 1890.
C( unpo. itien of cortala Mcuoi igno ns

rocks of Virginia.
In Geol. so(. Am., Ball., vol. 2, pp. 339-148.
Contents:
Generally uniform composition of Alesozoic

trap. Traps of exceptional cotposition.
Varietie . Localities of occurrence. De.
scription of the hypersthene-diabase.
Constitucne of the hyper then -d iabases.
Character of the htypersthene. A,"ocia-
ted minerals. Description of the olivine-
hyper th ne-diaba e. Discussion.

Campbell county, Va. Bentdaries of the Newark
in (W. B. Rogers, '39, pp. 74-76).

Campbell's cove, P. E. I. Geological stricture
near (Bain and Dawson, '85, p. 156).

Campbellton, P. E. I. Section from, to Cape
Tryon (Dawson and Harrington, '71).

Campbelltowt.n, Pa. Boundary of the Newark
near (Frazer, '82, p. 123. H. 1). Roers,
'58, vol. 2, p. 669).

Brief ac cont of having seen basalt in (T. P.
Smith, '99).

Camp hill, Pa. Boundary of the Newark near
(C. E. Hall, '81, p.65).

Canada. Geological map of (Hall and Logan, '66.
Logan, '65 map No. 1).

CANNIFF, J. C. Record of well bored by (Na a,
'8 9>).

Cape Bear, P. E. 1. Dip near (Dawson and Har-
rington, '71, p. 15).

Cape Blomidon, N. S. Brescia at (Jackson and
Alg r, '33, p. 256).

Contact me'tamorphism at (Jackson and Al-

gvr, 'X , p. 257).
Contact of trap with sandstone ben ath (Ells,

'85, p. 7E).
Copper at (How, '69, p. 66. Willinott. '84, p.

2L).
I)Scription of (Jackson and Alger, '33, pp.

255 -257).
Dip of sandstone at (Jackson and Alger, '33,

p. 256)

Gypsum near (Willimott, '84, p. 24L).
Sandstone beneath trap at (Jackson and Al-

ger, '33, p. 256).
Section from, to Horton (Dawson, '78, pp.

90-94).
See also Blomidon.

Cape Chigtme to, N. S. Boundary of Newark sys-
tei in r (Ells, '85, p. 7E).

Contact nmiiorphismat (Jackson and Alger,
'33, p. 284).

ltcscriptiont of (Cener, '36, pp. 230-233. Jack-
son and Alger, '3, p. 265).

Rock. of (Gesner, '36, p. 231).

Cape J'Or, N. S. A mygdaloid above compact
trap at (Dawson, '78, p. 107).

Amygdaloid at (Gesenr, '36, pp. 234, 238),

Cape D'Or, N. S.-Continued.
Amygdaloid between trap and sandstoe at

(Jackson and Alger, '33, p. 263).
Bre'cia a t(Jacks on and Alger, '3. p. 26:).
Coptir at (Danson, '7 p. 107. C .wnor, '36,

pi. 234. H~ow, '69, p). 65).
Description of (Dawson, '79, pp. 1(-108. Ges.

Sner, '36, pp. 233 -239. J achson and Ab er,
'33 pp. 263-265).

Dip of sandstone at (Gesner, '36, p. 233).
Sandstone beneath trap at (.1ackson ain Aiger,

'33, p. 284).
Cape Dory, N. 8. Native copper reported to have

been found at (Alger, '27, p. 232).
CHANCE, H. X. 1884.

The Deep river coal field of North Carolina.
In Am, Inst. Mining Eng., Trans., vol. 13, pp.

517-520.
Describes briefly the occurrence and composi-

tion of coal near Farmville, N. C.
CHANCE, H. M. 1885.

Report on an examination of the coal fields of
North Carolina, made for the state board
of agriculture. Raleigh. Pp. 1-66, and 3
maps.

Contents:
Chapter I: Introdu ion. Exploration de-

scribed. Prospecting methods.
Chapter Ii: The Mesozoic as a Carboniferous

formation: In America and India. East
of the Mississippi. In North Carolina
and Virginia. True age of these deposits.
Occurrence of coal. In Virginia and
North Carolina compared. History of
common eial development. Other useful
minerals, etc.: Black-band, carbonate of
iron, limestone, millstones, grindstones,
fireclay.

Chapter III: Explorations in the Deep river
coal field: Earmville. Egypt shaft. Tay-
lor place. Examinations at Gulf. Be-
tween and Evans' place. Slopo at Evans'
place. Bet ween the Evans and Gardner
places. Sni-anthracite at Wilcox place.

Semi-anthracit at Gardner place. Mur-
clison plantation. Fooshee plantation.

Chapter IV: Connercial value of the Doep
river coal field. Distance to markets.
Distance of other coal fields. Cost of
mining. Quality of the coal. Workable
area. Available tonnage. Obstacles to
successful mining. Method of develop-

ment. General conclusions.
Chapter V: The Dan river district.

CHANCE, H. i1. Cited on the coal fields of North
Carolina (ltussell, '85).

Cape Egmont, P. E. 1. Dip at (Dawson and Har-
rington, '71, p. 20).

Cape Kildare, P. E. 1. Section at (Da wson and
Harrimton, 71, pp. 20,2 1).

Cape Sharp, N. S. Carboniferous rocks beneath
trap at (Dawson, '78, p. 106).

Contortion of shale at (Enimnons, '36, p. 336).
Description of (Dawson, '78, p. 106. Gesner,

'36, pp. 240-242. Jackson and Alger, '33,
pp. 265-268).
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Cape Sharp, N. S.-Continued.
Minerals of (Willimott, '84, p. 27L).
Trap rock near (Dawson, '47, p. 54).

Cape Split, N. S. Amygdaloid at (Jackson and
Alger, '33, p. 252)..

Description of (Dawson, '78, pp. 94, 95. Ges-
ner, '36, pp. 2W210. JacKson and Alger,
'33, pp. 251-255).

Height of (Dawson, '78, p. 94).
Iron ore at (Jackson and Alger, '33, p. 252).
Minerals at (Willimnott, '84, p. 28 L).
Picture of (Gesner, '36, p. 206).
Sketch of (Emmons, '36, p. 337).
Stratified trap at (Emmons, '36, p. 336).
Trap at (Gesner, '36, pp. 211-213).
View of (Jackson and Alg .r, '33, pl. 2).

Cape Tormentin, N. B. Dip at (Dawson, '78, p.
124).

Supposed Newark age of (Dawson, '78, p.124).
Cape Traverse, P. E. I. Rocks exposed at (Daw-

son and Harrington, '71, p. 16).
Cape Tryon, P. E. 1. Dip at (Dawson and Har-

rington, '71, p. 19).
Discovery of Bathygnathus borealis near

(Chapman, '78, pp. 120,121).
Reptilian remains from near (Chapman, '76,

p. 92).
Section from, to Cambeliton (Dawson and

Harrington, '71).
Synclinal at (Dawson and Harrington, '71, p.

17).
Cape Turner, P. E. . Triassic rocks, so called,

near (Bain and Dawson, '85, pp. 155-156).
Carbon hill, Va. Analysis of coal from (Clifford,

'87, p. 10).

Boundary of Newark area near (Heinrich, '78,
p. 230).

Fossil plants from (Fontaine, '83, pp. 3-4.
Fontaine, '83).

Natural coke near (Clifford, '87, pp. 11, 12).
Daddow and Bannan, '66, p. 400).

Section at (Heinrich, '78, pp. 260, 261).
Section of coal seams at (Coryell, '75, p. 229).
Thickness of coal at (Fontaine, '83, p. 8).

Carbon hill coal mine, Va. Brief account of
(Daddow and Batman, '66, p. 402).

Carbonite. See Coke, natural.
Carbonton, N. C. Brief account of coal at (Em-

mons, '57a, p. 7).
Brief account of rocks near (Emmons, '57G, p.

77).

Cardigan bay, P. E. 1. Newark rocks exposed
na.ar (Dawson and Harrin ton, '71, p. 15).

Carlisle, Pa. Description of stony ridge near
(Gison, '20).

MonI on of trap dikes near (Maefarlane, '79,
p. 107).

CARR, J. S. Cited on analysis of artesian water
from Durham, N. C. (Venable, '87).

Carters hill, Va. Boundary of Newark near
(Heiirich, '78, p. 235).

Carters or Otland mills, Va. B1onudary of the
Newark near (W. 13. Rogers, '40, p.63).

Carthage, N. C. Boundary of Newark area near
(ham oas, '52, p. 119).

Carthage, N. C.-Continued.
Thickness of the Newark at (Emmons, '56, p.

231).
Carversville, Pa. Trap dikes near (Lewis, '85, p.

453).
Cascade, Va. Boundaries and extent of Newark

area near (Heinrich, '78, p. 239. W. B.
Rogers, '39, pp. 74, 75).

Description of geology near (W. B. Rogers,
'39, p. 77).

Section near, described (W. B. Rogers, '39,
pp. 77,78).

Cashtown, Pa. Average of dips near (Frazer, '77,
p. 30.).

Conglomerate near (H. D. Rogers, '58, vol. 2,
p. 684).

Iron ore near (H. D. towers, '58, vol.2, p. 691).
Section from, to Gett ysburg (Frazer, '77, pp.

295-299, pl. op, p. 298).
Catch hills, Coan. Mention of the discovery of

fossil hones at (Percival, '42, p. 449).
Cat hole, Conn. Account of (J. D. Dana, '70).

Description of trap ridges near (Percival, '42,
pp. 370-374, 376).

Detailed study of the geological structure near
(W. M. Davis, '89).

Cat hole peak, Conn. Trap ridges near (Davis
and Whittle, '89, p. 109).

Castle point, N. J. Exposures near (Russell, '30,
p. 35).

Trap exposed at (Russell, '80, p. 37).
Catlett, Va. Quarries of trap rock near (Shaler,

'84, p. 179).
Catletts station, Pa. Mention of trap quarries

at (S. P. Merrill, '89, p. 436).
Cedar run, Va. Boundary of Newark near (Heim-

rich, '78, p. 235).
Cemetery hill, Pa. Specimens of trap from (C.

E. Hall, '78, p. 27).
Center Bridge, N. J. Analysis of sandstones

. from (Cook, '68, p. 515).
Brief account of sandstone and trap near (H.

D. Rogers,'40, p. 127).
Center Bridge, Pa. Character of strata near (H.

D. Rogers, '58, vol. 2, p.673).
Sandstone quarries at (Shaler, '84, p.157).

Center RIdge, N. J. Building stone near (Cook,
'68, pp.511-512).

Coars, sandstone near (H. D. Rogers, '36, p.
155).

Description of sandstone near (Cook, '68, p.
209).

Thickness of strata at (Cook' '68, p. 201).

Center hill, Pa. Evidence of faulting near (Na-
son, '89, p. 33).

Trap dikes near (Lewis, '85, p. 454).
Center valley, Pa. Dip and character of rocks

near (C. E. Hall,'83, p. 232, 233).
Centerville, N. J. Boundary of trap outcrop at

(Cook, '68, p.177).

Centerville, Va. Boundary of Newark near (Hein-
rich, '78, p. 236. W. B. Rogers, '40, p. 62).

Centerrille, Pa. Description of trap dike near
(Frazer, '80, p. 30).

Chalfont, Pa. Description of a fault near (Lewis,
'85, pp. 450, 451, 453,
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Chalk Level. Va. Boundary of Newark near
(Heinrich, '78, p. 238. W. B. Rogers, '39,

p. 75).
Description of the geology near (W. B.

Rogers, '39, p. 79).
Section from, to Riceville (W. B. Rogers, '39,

p. 79).
Chalmer's coal mine, N. C. Analysis of slate from

(Macfarlane, 77, p.525).
CHAMBERLIN, B. B. 1883.

The minerals of Weehawken tunnel (Bergen
Hill, New Jers y).

In New York Acad. SO., Trans., vol. 2,1882-
1883, pp. 88-90.

Describes the minerals found in excavating a.
tunnel through Bergen hill, New Jersey.

CHAMBERLIN, B. B. 1887.
Minerals of Staten island [New York].
In New York Acad. Sci., Trans., vol. 5, 1885-

1886, pp. 228-230.
States that trap dikes occur on the west side

of Staten Island, and enumerates the min-
erals found in them.

Chamber's Brook, N. J. Boundary of First mount-
ain trap near (Cook, '68, pp. 180, 181).

Chapel Hill, N. C. Age of rock exposed near (Em-
mons, '56, p. 277).

Black slate near (Emmons, '56, p. 243).
Boundary of Newark area near (Emmons, '52,

p.119. Johnson, '51, p.4. MiteIill, '42, pp.
36-130).

Breadth of the Newark area east of (Ennions,
'56, p. 241. Olmstead, '24, p. 12. Wilkes,
'58, p. 2).

Brief account ofNewark ro ks near (Olmstend.
'20. McLenahan, '52, p. 169).

Strike of the Newark system near (Macfar-
lane, '77, p. 518).

Thickness of the Newark near (Emmons, '56,
p. 232).

Trap dikes near (Willis, '86, . 307).
CHAPIN, A. B. 1835.

Junction of trap and sandstone; Walling-
ford, Conn.

In Am. Jour. Sci., vol. 27, pp. 104-112.
Several small dikes are described, and some

account given of alteration in the adja-
cent beds.

CHAPIN, J. H. 1887.
The Hanging hills [Connecticut}.
In Meriden Sci. Assoc., Proc. and Trans., vol.

2, 1885-1886, pp. 23-28'

Contains a description of the scenery about
Meriden, Conn., and a brief statement of

opposing ie ws regarding the origin of
the trap hills of the Connecticut valley.

C[HAPIN], J. H. 1887a.
An interesting find [of fossil plants at Dur-

ham, Connecticut].
In Meriden Sci. Assoc., Proc. and Trans., vol.

2,1885-1886, p. 29.
Records the finding of fossil plants at Dur-

ham. Conn., by H. H. Kendrick.

CHAPIN, J. H. e
'te trap ridges of Meriden agair,

CHAPIN, J. H.-Continued.
In Meriden Sci. Assoc., Proc. and Trans., vol.

3, 1887-1888, pp. 35, 36.
Cites W. A. Davis on the structure of the

Newark system in the Connecticut valley.
Describes a bed of ash and bombs near
Meriden, Conn.

CHAPIN, J. H. 1891.
Some geological features of Meriden [Con-

necticnti.
in Meriden Sei. Assoc.. Trans., vol. 4, 1889,

1890, pp. 58-61.
Brief account of the trap hills near Meriden,

Conn., in which their height and noinen-
clatare are considered.

C[HAPITN], J. H. 1891a.
Cyeadinocarpus chapinii.
lit Meriden Sci. Assoc., Trans., vo. 4, 1889-

1890, p. 62.
Figures and describes briefly the fruit of a

cycad found at Durham. Conn.
CHAPIN, J. H. Fossil plants collected by, at

Durham, Conn. (Newberry, '88, p. 92).
CHAPMAN, E. J. 1856.

[Review of J. W. Dawson's Acadian Geology].
In Canadian Jour., n. s., vol.1, pp. 39-48.
Hypotheses concerning the deposition of cop-

per in amygdaloids, etc., discussed, pp.
42-45.

CHAPMAN, E. J. 1872.
On the occurrence of copper ore in the island

of Grand Manan, bay of Fundy.
In Canadian Jour., n. s., vol. 13, pp. 234-239, pl.

op. p. 183.
Describes the position and topography of the

island, its geological features, and the
occurrence of copper ore. The section
shows the supposed relation of Newark
and older rocks.

CHAPMAN, E. J. 1876.
An outline of the geology of Canada, based

on a subdivision of the provinces into
natural areas.

Toronto, 120, pp. i-xxxii, 33-104, pl, 1-5, and
6 maps.

Contains a brief general account of the New-
ark rocks of Nova Scotia. A broad area
of Newark rocks is stated to occur on
Prince Edward island. Pp. 91-92.

CHAPMAN, E. J. 1878.
On the leading geological areas of Canada.
In Canadian Jour., i. s., vol. xv, pp. 13-22,

92-121.
Contains a brief sumumnary of information con.

corning the Newark rocks of New Bruns-
wick and Nova Scotia. The main area of
Prince Edward island is referred to the
Trias. Pp. 22, 106, 110-112, 120-121.

CHAPMAN, E. J. Cited on copper at Grand Ma-
ian island, N. B. (Bailey, '72, p. 47).

Charlestown, Pa. Newark rocks at (Frazer, '83,
p. 226.)

Charlestown mines, Pa. Boundary of Newark
near (Lesley, '83, p. 196).

Charlotte and Reid's bridge, Va. Section b-
tween (W, B. Rogers, '39, pp. 79-80),
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Charlottetown, P. E. L Dip at (Dawson and
Harrington, '71, p. 16).,

CHATARD. Analysis of iron ore by (Kerr, '75,
p. 232).

Chatham, Conn. Brief account of building stone
found at (E. Hitch'ock, '35, pp. 46,215).

Coal reported at (E. Hitchcock, '23, vol. 6, p.
63).

Description of fossil footprints from (E.
Hitchcock, '41, pp. 478-501).

Early discovery of fossil footprints at (E.
Hitchcock, '36, p. 309).

Localities of fossil footprints in (E. Hitch-
cock, '

4
1, p. 

4 6
7).

Mention of sandstone quarries near (Percival,
'42, p. 449).

Notice of building stone at (E. Hitchcock, '32,
p. 35).

Sandstone quarries near (E. Hitch ock, '41, p.
442).

Chatham, N. C. Account of the Newark near
(Mitclell, '42, pp. 130-134).

Analysis of coal from (Battle, '86).

Anthraeite near trap (Genth and Kerr, '81).
Belodon piscus from (Cope, '75, pp. 34, 35).

Chatham, N. J. Boring for coal at (Cook, '68, p.
696).

Character ofthe country east of (11. D. hog-
era, '40, p. 134).

Dip near (H. D. Rogers, '40, p. 133). .
Tory Hill near, described (Cook, '68, pp. 186-

187).
Metamorphosedshale near (H. D. Rogers, '40,_

pp. 132-133).
Trap ridge near (Cook, '82, p. 56).

Chatham, Pa. Trap dike near (Lewis, '8> p. 447).

Chatham series, N. C. Age of, as indicated by
reptilian reinains (Emmons, '57, pp. 92-93).

Age of, as shown by fossil fishes (Emmons,
'57, p. 54).

Brief account of (Emmons, '57, pp. 10-11, 19-
20. Emmons, '58).

Conglomerate at base of (Emmons, '57, p. 11).
Reexamination of certain mammalian jaws

from (Osborn, '86).

Reference to the age of (Marcon, '88,p. 30).
Reptiles of (Emmons, '57, pp. 54-93).
Thickness of (Emmons, '57, p. 30).

Chauncy Peak, Conn. Description of trap ridges
near (Davis and Whittle,89, p. 115).

Detailed study of the geological structure
near (W. M. Davis, '89).

Small map of portion of (Davis and Whittle,
'89, pl. 2).

Trap ridges near (Davis and Whittle, '89, pp.
107-108).

Chelsea, N. Y. Description of trap rock at (Brit-
ton, '81, p. 169).

Cherry hill, Conn. Strike and (lip of sand.
stone near (Hovey, '89, pp. 372-373,379).

Cherryville, N. J. Trap outcrop near (Cook, '82,
p. 63).

Cheshire, Conn. Character of tle trap ridges
near (W. M. Davis. '89b, p. 25).

Copper mines of (Percival, '42, p 318).

Cheshire, Conn.-Continued.
Decomposed rocks in (Percival, '42, pp. 436,

437).
Description of trap ridges in (Percival, '42,

p. 403).
Trap dikes in (Percival, '42, p. 320).

Cheshire station, Conn. An account of trap
ridges near (Davis and Whittle, '89, pp.
105-106),

Chester, Pa. Catalogue of ,pecimns of trap,
etc., from near (Frazer, '77, pp. 332-381).
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'40, pp. 71-72).

Detailed account of coal in (W. B. Rogers,
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the writings of Maclure and Olmstead, p.
579. The geological map of the eastern
part of the United States. forming the
frontispiece, is mainly from Maclure's
map of 1817. Localities where native
copper occurs are mentioned on p. 555.

Cited on the extent of the Dan river area, N. C.
(Olmstead, '27, p. 128).

Clegg's coal mine, N. C. Anthracite near trap in
(Genth and Kerr, '81, p.82).
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Clinton valley, N. J. Dip along the Delaware

adjacent to limestone area near (Nason,
'89, p. 18).

Closter, N. J. Altered shale near (Cook, '83, p.24).
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Sandstone on west slope of Palisades at (Cook,

'68, p. 208).
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Dip in red shale at (Cook, '82, p. 26).

Clover Hll, Va. Account of coal-mining at (Dad.
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'51, p. 12. Williams, '83, p. 82).
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Described mineralogically (Genth and Kerr,
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130-135).

Quality of (Chance, '85. pp. 54-56. Emmons,
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Coryell, '75. Daddow and Bannan, '66,
pp. 393406. W. B. Rogers, '39, p. 81).

Character and importance of (Maefarlane,
'77).

Description of (Clifford, '87, pp. 9-10).
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Wilkes, '58, p. 7).

Account of (Clifford, '87, p. 2. Daddow and
Bannan, '66, pp. 399-400. Heinrich, '78,
pp. 243,244. Lyell,'47, pp.270-271. Mae.
farlane, '77, p. 508. Raymond, '83. W.

B. Rogers, '40, p. 124).
Analysis of (Clarke, '87, p. 146. Clifford, '87,

pp. 10, 14. Do La Beche, '48, p. Lxvi.
W. R. Johnson, '42. W. R. Johnson, '50,
p.176. Lyell, '47, pp. 270-273. Raymond,
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Dip near (d'lnvilliers, '83, pp. 209-210).
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Description of (E. Hitchcock, '41, pp. 441, 442,
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Localities of (Cook, 82, p. 21).
Mode of formation of (Russell, '78. pp. 232-237).
Mention of (Cook, '68, p. 210. Cook, '79, p.39.

Cook, '82, pp. 18,19. Cook, '82, pp. 39-42.
Nason, '90).

Near Passaic falls (Cook, '79, p. 18).
Near Paterson (Cook, '82, p. 51).
Near Pompton, description of (Kitchell, '56,

pp. 144,145).
Near Trenton, brief account of (H. D. Rogers,

'40, pp. 19,120).
OnwestborderofNewark (Cook,'79, pp. 18-19).
Origin of (Russell, '78, p. 253).
Origin of (Cook, '68, pp. 337-338).
Summary of conclusions in reference to origin

of (Cook, '89, p. 15).
Two varieties of (Cook, '82, p.21).

Conglomerate in New York. Brief account of
(M father, '39, pp. 123-125,126-127. Mather,
'43, pp. 286, 287, 288, 289).

W. W. Mather cited on (Lea, '53, p.190).
Conglomerate In North Carolina. Brief account

of (Emmons, '56, pp. 229-230. Emmons,
'57, pp.97-98. Emmons, '57, pp.77. Kerr,
'75, pp. 141, 303. Kerr, '75a).

Dan river coal field, brief account of (Em-
mons, '52, p. 147. Emmons, '56, p. 256).

Deep river coal field (Emmons, '52, p. 121.
Emmons, '56, pp. 237-238. Macfarlane,
'77, pp. 518-519).

Brief account of (Wilkes, '58, pp. 4-5. W. R.
Johnson, '51, p. 5).

Source of (Kerr, '75, p. 146).
Conglomerate in Nova Scotia (Daw son, '78, p.,87.

Dawson, '78, pp. 100-101. Ells, '85, p. 7E).
Conglomerate in Pennsylvania. A general ac-

count of (Lea, '51).
At base of the Newark (Lesley, '83, pp. 184,

188).
At top of the Newark (Lesley, '83, p. 188).
Brief account of (H. D. Rogers,'41, pp. 17, 38-

39. H. D. Rogers, '58, vol. 2, pp.677, 679.
680).
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Conglomerate In Pennsylvania-Continued.
Character of the (Lesley, '83, p. 184).
Derived from the Potsdam (Lesley, '83, p. 189).
Description of (El. D. joger4, '51, vol. 2, pp.

669, 670, Z79, 681-684).
In Adams county. brief account of (Frazer,

77, pp. 265-266).
In Berks county, brief account of (d'Invil-

liers, '83, pp. 199, 201-203).
InBerks ounty, observations on (d'Invilliers,

'83, pp. 213-226).
In Bucks county, brief account of ( Lesley,

'85, p. xxix).
In Chester county, (Frazer, '83, p.244. Lesley,

'83, pp. 184, 192).
In Chestr county, on gneiss (Lesley, '83, pp.

18, 189).
In Chester ad Bucks counties, brief account

of (C. E. Hall, '81, p. 24).
In Montgomery county, brief account of (C.

E. Hall, '81, p. 24).
In Shelley's ore band near Dillsburg (Frazer,

'77, p. 222).
In the Warwick shaft (d'Invilliers, '83, pp.

317, 318, 320).
In York county (Frazer, '85, p. 403):
Localities of (H. D. Rogers, '39, p. 17).
Mode of deposition of (Lesley, '83," pp. 179-

180).
Name applied to (H. D. Rogers, '58, vol. 2, p.

679).
Near Dillsburg (Frazer, '77, p. 225).
Near Falmouth and Collins, detailed account

of (Frazer, '80, pp. 103-104).
Near Fairville, brie f account of (Frazer, '80,

p. 49).
Near Monroe, dip of (C. E. Hall, '83, p. 247).
Near Morrisvile, from analysis of (C. E. H all,

'81, pp. 24, 111).
Near Yardleyville (H. D. Rogers, '58, vol. 2,

p. 672).
Near York, dip of (Frazer, 76, p. 92).
On northwest border of the Newark system

(H. B. Rogers, '58, vol. 2, p. 674).
With ir n ore (d'Invilliers, '81, p. 239).

Conglomerate in Virginia. Brief account of (W.

B. Rogers, '36, pp. 81, 82. W. B. Rogers,
'37, p. 7).

Character and distribution of (W. B. Rogers,

'39, pp. 70, 72).
Description of (Cornelius, '18, p. 216. Hein-

rich, '78, pp. 239-240. Heinrich, '78, pp.
252, 256. W. B, Rogers, '39, p. 80. W. B.
Rog'ers, '40, pp. 60-61).

Near Leesuirg and Culpeper Court House,
de. cription of (Fontaine, '79, pp. 32, a4).

"Potomac marble," W. B. Royers cited on the

origin of (Lea, '53, p. 189).
Conglomerate on Prince Edwards i And (Daev

son, '78, p. 87).
CONLAN, P. H., and J. Records of wells bored

by, in New Jersey (Nason, '894).
Connecticut. Age of Newark system in, note in

refer nco to (Dawson, '58).

Age of the N ewark of, remarks on (Newberry,
,85).

Connecticut-Continued.
Analysis of diabatite from Farmington hills

(Hawes, '75a).
Analysis of trap from West Rock (Frazer.

'75a, p. 404).
Bones, fossil, at East Windsor, note on the

finding of (N. Smith, '20).
Crescent form of certain trap ridges in (H. D.

Rogers, '43e),
Critical study of trap outcrops near New

Haven (J. D. Dana, '91).
Dip in, remarks on (E. Hitchcock, '41, p,4

48
).

Fish, fossil, from, a study of (J. H. Redfield,
'36).

Fishes, fossil, from, description of (Newberry,
'78). W. C. Redfield, '41).

Fishes, fossil, from, list of (De Kay, '42).
Fishes, fossil, from, remarks on (Harlan, '34,

pp. 92-94).
Footprints in, notice of the discovery of (W.

C. Redfeld, '42).
Footprints from, report on((Rogers, Vanuxem,

Taylor, Emmons, and Conrad, '41).

Fossil bones found at East Windsor (John
Hall, '21).

Fossil bones found in, account of (E. Hitch-
cock, '41, pp. 503-504, pl. 49).

Fossils found at Middletown, brief reference
to (Silliman, '37).

Geology about Meriden (C. H. S. Davis, '70).
Geology of, report on (Percival, '42. Shepard,

'37).

Geology of Berlin, brief references to (Per-
cival, '22).

Geology of the region about New Haven (Silli-
man, '14).

Hanging hills, description of (Chapin, '87).
Hanging hills of Meriden, excursion to (J. D.

Dana, '70).
Lost volcanoes of (W. A. Davis, '91).
Newark areas in (Percival, '42, p. 10).
Newark system in, brief account of (Lyell,

'54).
Newark system of, former extent of (Britton,

'81, p. 169. D. S. Martin, '85).

Sandstone from (J. D. Dana, '71b).
Sandstone quarries of (S. P. Merrill, '89, pp.

446-448. Shaler, '84, pp. 126,127).
Sandstone strata at Portland, spontaneous

movements in (J. Johnson, '54)

Sections, Beckley (W. M. Davis, '83, pp. 305-
307, pl. 10).

Sections, Bristol copper mine (Silliman and
Whitney, '55).

Sections, East Haven, dikes in. After E.
Hitchcock (W. M. Davis, '83, p. 280, pl. 9).

Sections, Lamentation mountain (W. M.
Davis, '89, pl. 1).

Sections, Meriden, near (W. M.Davis, '89, pl.
5).

Sections, Meriden district (W. M. Davis, '89c,
p. 425).

Sections, Meriden-New Britain district (W.
M. Davis, '89, pl. 5).

Sections, New Haven and East Haven, be-
tween (W. M.Davis, '83, pp. 305-307, pl.10).
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Connecticut-Continned.
actions, South Britai n, showing supposed re-

lation of trap ridges near (W. M. Davis,
'88, p. 471).

Sections, Springfield, Connecticut valley (E.
Hitchcock, '58, pl. 2).

Sections through (Walling, '78, pl. op. p. 192).
Sections, Wallingford, across a number of

ridges in. After A. B. Chapin (W. M.
Davis, '83, p. 280, pl. 9).

Southbury area, description of (Silliman, 20a,
pp. 231-233).

Thickness of Newark rocks in (J. D. Dana,
'73, vol.5, p. 427).

Trap dikes at East Haven, account of (E.
Hitchcock, '41, pp. 655-656).

Trap dikes at Wallingford (Chapin, '35).
Trap dikes in, note on (Lyell,'47, p.273).
Trap from West Rock, analysis of (Frazer,

'75a, p. 409).

Trap of, compared with trap from Gettysburg,
Pa. (Frazer, '75b).

Trap ridges in (J. D. Dana, '73, vol. 6, pp. 105,
106).

Trap rock of, character of (J. D. Dana, '72).
Trap rock of, detailed description of (Perci-

val, '42, pp. 299-426).
Trap rook of, origin of (J. D. Dana, '71).
Trap rock of, quarries of (Shaler, '84, p. 127).
Trap sheets of, described (Davis and Whittle,

'89).

Trap sheets of, extrusive, with brecia in
(Rice, '86).

Tree trunks at Bristol, description of the find-
ing of (Sillimat, Jr., '47).

Tconformity at base of Newark in (J. 1).
Dana, '73, vol.5, p. 427).

Vertebrate fossils (bones) from, description
of (Cope, '69, p. 122. Marsh, '89, pp. 331,
332. Wyman, '55. Wyman, 56a).

Vertebrate fossils, notice of (Silliman, '20).

Vertebrate fossils, remarks on (Newberry,
'85, W. B. Rogers, '60a).

West Rock, description of (Silliman, '20a, pp.
202-203).

Connecticut river. Deflection of, at Middletown
(W. M. Davis, '89c, p.432).

(See, also, Connecticut valley.)
Connecticut valley. Account of the Newark sys-

tem in (E. Hitchcock,'35, pp. 211-251).
Age and divisions of the stratified rocks in

(Wells, '50).
AgeofNewarkrocksof(Emmons,'57b, p.

79-80).
Ageof Newark systemin(W. C. Redfield,'51).
Age of sandstone in (E. Hitchcock, '58, p. 3.

Jackson, '50).
Age ofsandstoneof, remarks on (H. D. Rogers,

43b).
Age of sandstone of, statement of opinion con-

cerning (C. H. Hitchcock, '55, p. 
3 92).

Age of the red sandstone in, discussed (H. D.
Rogers,'58, vol. 2, pp. 694-

6
95).

Age of sandstone of, statement of opinion
concerning (C. H. Hitchcock, '55, p. 392).

Age of, as indicated by fossil fishes (W. C.
Redfleld, '56, pp. 180-181).

Connecticut valley-Continued.
Age of, as indicated by stratigraphy (Foster,

'51).
Amount of erosion in (Hubbard, '50, p. 170).
Analyses of coprolites from (S. L. Dana and

E. Hitchcock, '45).
Analysis of trap rocks from (Hawes,'75).
Brief account of (Danberry, '39, pp.19-23. E.

Hitchcock, '36, pp. 329-330. H. Hitchcock,
'56. Lyell, '71, pp. 361. Russell, '78, pp.
221-222).

Brief sketch of Newark in (H. D. Rogers, '58,
vol.2, pp.759-765).

Building stone from (Alger, '51. Lyell, '54,
p.1

3
).

Coal in, probability of finding (E. Hitchcock,
'35, pp. 53-54).

Coal in, reference to (Sillimnan, '27).
Conglomerate in, distribution (Russell, '78, p.

238).
Conglomerate in, glacial origin of (fhaler and

Davis, 81, pp.95-96).
Conglomerate of trap in (L. Hitchcock, '44e,

pp. 6-8).
Copper associated with trap, discu ssion of the

origin of (Sillian and Roughton, '44).
Copper mine at Bristol, de ription of (Silli-

man and Whitney,'55).
Copper near Wallingford, discovery of (Silli.

man, '18).
Description of (E. Hitchcock, '41, pp. 256-259).
Description of Newark of (Lyell, '66, pp. 452-

456).
Dip in (J. D. Dana, '75, p. 419. E. Hitchcock,

'36, p. 329. E. Hitchcock; '47a, p. 200).
Dip in, hypothesis accounting for (Bradley,

'76).
Dip in, origin of (Whitney, '60).
Dip in, brief account of (E. Hitchcock, '35,

p. 224).
Dip of limestone in (E. Hi tchcock, '58, p. 8).
Dip of red sandstone in, brief account of (H.

D. Rogers, '58, vol. 2, pp. 761-762).
Dip of rocks in (E. Hitchcock, '58, pp. 10,11).
Dip of rocks of, origin of (Silliman, jr., '42a).
Dip of sandstones and shares, origin of (Rus-

sell. '78, p. 229).
Dip of sandstone in, cause of (Silliman, Jr.,

'42).
Dip of sandstones of, accounted for by mode

of deposition (Silliman, jr., '44).
Drainage of the Newark area of (J. D. Dana,

'75, p. 500).
Extent of the Newark in (A. Smith, '32, pp.

219-220).
Fishes, fossil, from, description of (E, Hitch-

cock, '37, pp. 267-271).
Conneeti at valley, footprints from. Additional

observations on (E. Hitchcock, '63).
Annelid trails from (F. Hitchcock, '58, pp.

160-166, pis. 26, 27, 28, 49).
Association of, with trap (E. Hitchcock. '58,

p. 173).
Brief account of (Emmons, '57, pp. 139-142.

E. Hitchcock. '37, pp. 267, 271. E. Hitch-
cock, '55a, pp. 181-189. Hitchcock and
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Connecticut valley, footprints front-Continued.
Hitchcock, '67. pp. 309-320. Lyel, '43,
pp. 39-40).

Brief discussion of (Owen, '13).
Brief reference to the finding of (Anonymous,

'38a).
Characteristics and paleontological value of

(E: Hitchcock, '60).
Description of (Deane, '43. Deane, '45a.

Deane, '45d. E. Hitchcock, '36. E. Hitch-
cock, '48. E. Hitchcock, '58. E. Hitch-
cock, '65).

Descriptions and figures of (Deane, '49).
Descriptions and ile stration of (E. Hitch-

cock, '58).
Letter from R. 1. Murchison concerning

(Murchison, '43a).
List of (E. Hitchcock, '37a).
Localitie, in, aiditional (E. Hitchcock, '37b).

Localities of (D. Marsh, '48).
Marsh cited on the reptilian character of

(Hull, '87, p. 86).
Note on (Silliman and Dana. '47).
Observations regarding (Mantell, '43).
Of crustaceans (Dana, '58a).
Popular description of (E. Hitchcock, '58, pp.

175-190.
Priority in the discovery of (Bouv, '59.

Deane, '44: Deane, '44b. E. Hitchcock,
44d. E. Hitchcock, '58, pp. 191-199.
Mackie, '64. 'W. B. Rogers, '59).

Remarks on (Cope, '69, p. 242. Deane, '42.
Field, '60a. E. Hitchcock, '45c. Leidy,
'58. Warren, '55).

Revised classification of (Hitchcock, 45).
Synopsis of (E. Hitchcock, '58, p. 174).
Table showing characteristics of (E. Hitch-

cook, '58, pp. 201-205).
Wide distribution of (Lea, '53, pp. 185-188).

Connecticut valley. Former connection of the
Newark system in, with the rocks of the
same age in New Jersey (Bradley, '76, p.
289).

Former extent of the Newark rocks of (J. D.
Dana, '79. Ah S. Martin, '83. Russell,
'80a).

Former extent of the sandstones in (W. M.
Davis, '82a).

Fossil fish localities at Middlefield and West-
field, described (Anonymnous, '38).

Fossil fish from, remarks on (Emwons, '57, p.
142).

Fossil fishes from (E. Hitchco'k, '58, pp. 144-
147, pls. 25, 26. Newberry, '88).

Fossil fishes from, description of (Edgerton,
'49).

Fossil fishes from Little Falls (C. H. S. Davis,
'87).

Garnets in trap near New Haven (E. S. Dana,
'77).

General account of the geology of (E. Hitch-
cock, '23. E. Eiitchcock, '41, pp. 434-441.
Silliman, '24. pp. 17-30, 428431).

Joints in, remarks on (E. Hitchcock, '41a.
Silliman, jr., '41):

Lithol gical character of sandstone of (E.
Hitchcock, '36, p, 330).

Connecticut yalley-Continued.
Lithology and stratigraphy of, brief account

of (Wells, '51a).
Map of Newark area in (W. M. Davis, '89,

pl.1).
Map of, showing footprint localities (F. Hitch-

cock, '58, p1. 2).
Mteride , detailed study of structure near (W.

M. Davis. '89).
Microscopical examination of sandstone from

(Hawes, '78).
Mineralogical composition and durability of

building stone from near East H aen
(Hubbard, '85).

M ode of deposition of sandstone of (E. Hitch-
cock, '58, p. 172-173).

Mode of formation of Newark rocks in (A.
Smith, '32, pp. 21-224).

Mode of formation of the Newark sandst ones
and sales of (Jackson, '41).

Origin and former extent of the Newark rocks
of, discussed (J. D. Dana, '83).

Plant s, fossil, from (Chapin, '87a. J. D. Dana,
'55. E. Hitchcock, '43b, p. 294. E. Hitch-
cock, '58, p. 8. E. Hitch' ck, jr., '55.
Leidy, '58. Newberry, '88).

Raindrop impressions from (Deane, '42).
[Ripplemarks from (E. Hitchcock,'56, p.111).
Sections (Eaton, '20, pl. 2. Le Conte. '82, pp.

245, 246).
Section after E. Hitchcock, A. Eaton, A.

Smith, and A. B. Chapin (W. M. Davis,
'83, pp. 2.8 '81, p1. 9).

Section, h ottetical (W. M. Davis, '86, p.
350).

Section, hypothetical, after J. Le Conte (W.
M. Davis, '83, p. 281, pl. 9).

Section, Mettawampe, Mass. (E. Hitch'ock,
'58, p. 3).

Section, Mount Toni, Mass. (E. Hitchcock,
'58, pl. 3).

Section, Nowottuck, Mass. (E. Hitchcock,
'58, p1 . 3).

Section, Springfield, Conn. (E. Hitchcock, '58,
pl. 2).

Section, Turner Falls, Mass. (E. Hitchcock,
'58, pl. 3).

Structure of (Davis and Loper, '91).
Strncture of, discussed (W. M. Davis, '88.

W. M. Davis, '88a. W. M. Davis, '896.
Le Conte, '82, pp. 245,246).

Tadpole nests, so called, discussion of (Shep-
ard, '67).

Thickness of strata in (E. Hitcheock, '53. E.
Hitchcock, '58, pp. 11-15. Smith, '32, pp.
219-220).

Topographical developments of the Newark
system in (W. M. Davis, '89. E. Hitch-
cock, '41, pp. 446-447).

Topography of (E. Hitchcock, '35, pp. 220-
222).

Topography of the region about Nw Haven
(J. D. Dana, '71. pp. 4-5-47. J. D. Dana,
'75a, p. 170).

Trap and trap conglomerate in, brief descrip-
tion of (E. Hitchcock, '44e, pp. 6-8).

Trap hills of, origin of, discussed (Chapin, '87).
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Connecticut valley-Continued.
Trap of (Chapin, '87).
Trap of, an account of (A. Smith, '32, pp.

224-227).
Trap of, in connection with the transmission

of vibrations (Stodder, '57).

Trap ridges in, crescent-shaped (Silliman,
'44).

Trap ridges in the East Haven-Bradford
region (Hovey, '89).

Trap ridges of, brief account of (Russell, '78.
pp. 241-242).

Trap ridges of, observations on (W. M. Davis,

'82).
Trap ridges of, reference to (J. D. Dana, '47,

pp. 391-492).
Trap rock of (E. S. Dana, '75).

Trap rocks in, brief account of (Emmons, '57,
p. 151. Porter, '22).,

Trap rocks in, brief account of distribution of
(Percival, '42, pp. 10-11).

Trap rocks in, general account of (E. Hitch-
cock, '23, vol. 6, pp. 44-80; vol. 7, 1-16. 29-

30).
Trap rocks of, described (E. Hitchcock, '47a,

p. 199-207).
Trap rocks of, reference to the volcanic origin

of (Cooper, '22, 239-243).
Trap sheets of (W. M. Davis, '82a).
Trap tufa or volcanic grit of (E. Hitchcock,

'44).
Uplift of the sandstone in (J. D. Dana, '73,

vol. 5, p. 432).

Unconformity at base of the Newark in (Jack.
son. '56b, p. 184).

Connecticut valley and New Jersey. Hypotheti-
cal section of, after I. C. Russell (W. M.
Davis, '83, p. 281. pl. 9).

Connecticut valley sandstone. Description of
(Lyell, '42, p. 794).

See also Massachusetts and Connecticut.

CONRAD, T[IMOTHY) A[BBOTT]. 1839. j
Notes on American geology.

In Am. Jour. Sci., vol. 35, pp. 237-251.
Contains a brief description of the Newark

rocks along the Hudson, with the state-
ment that they are probably of the Lower
Silurian age, p. 249.

CONRAD, T. A. 1841.
Fifth annual report on the paleontology of

the state of New York.

In fifth annual report of the geological
survey of New York, Albany, N. Y.,
1841, pp. 25--57.

r Brief statement in reference to the geological
position of the Triassic rocks. Absence of
brine springs and rock salt, pp. 43-44.

CONRAD, T. A. 18414.
Report on the ornithichnites or footmarks of

extinct birds in the new red sandstone of
Massachusetts and Connecticut, observed
by Prof. Hitchcock of Amherst.

See Rogers, Vanuxem, Taylor, Emmons, and
Conrad, 1841.

CONRAD, T. A. 1868.
Description of a new species of Myacites.
In Philadelphia Acad. Nat. Sci., Proc., vol.9,

1857, p. 166.
Describes A,,3 acites peaesyiranicus. from

Ph- nixv ille, Pa.
CONRAD, T. A. 1868.

Description of and reference to Miocene shells
of the Atlantic slope, and descriptions of
two new supposed Cretaceous species.

In A m. Jour. Conch., vol. 4, pp. 278-279.
A description of two fossil shells, Astarte

reeh atn l A. annosa, from Washington,
Middlesex County, N. J., p. 279.

Fossils from the locality here mntioned have
been examined by It. P. Whitfield,
Monog. U. S. Geol. Surv., vol. 9, 1886, pp.
22-27, and shown not to be Newark. The
formiation to which they belong is re-
ferred to the Putonmac. by W. J. McGee.
Am. Jour. Sci., 3(1 ser., vol. 35, pp. 136-
13t7.

CONR AD, T. A. 1870.
Descriptions of new fossil mollusca, princi-

pally Cretaceous.
In Am. Jour. Conch., vol. 5, pp. 96-103.
Description of a fossil shell from near Per-

kiomen Creek, Pa., p. 102.
CONRAD, T. A. Cited on fossil crustaceans from

the Newark system (Jones, '02, pp. 86,
92).

CONRAD, T. A. Notice of work y,. in Pensyl.

vania (Miller, '79-81, vol. 2. p. 153, 155).
CONRAD, T. A. Notice of wnork of. in New Jer-

sey (Miller, '79-81, vol. 2, p. 223).
CONRAD, T. A., and WN. H. GiABB. 1861.

Illustrations of some fossils described in the
proceedings of the [Philadelphia] Acad-
emy of Natural Science.

In Phila. Acad. Nat. Sei., Proc. [vol. 121,1860,
p. 55, pl. 1.

Gives a figure of Myacites pennsylvaius,
previously described by T. A. Conrad, pl.
1. [The plate referred to is numbered 7

by mistake.]
lousholiocken, Pa. Boundary of the Newark

near (C. E. Hall, '81, p. 22).
Description of trap dikes near (C. E. Hall, '81,

p. 19).
Trap dikes near (C. E. Hall, '81, pp. 19-20,75.

Lewis, '85, p. 443. H. D. Rogers, '58, vol.
1, p. 214).

Contact of Newark rocks and gneiss in New Jersey
(H. D. Rogers. '40, pp. 16, 17. 18).

Of Newark and Lower Carboniferous near
Folly River, Nova Scotia (ElIs, '85, p. 48E).

Of trap and sandstone at Martin Dock (Cook,
'82, p. 58).

Of trap and sedimentary rocks in New Jersey
(Cook, '83, pp. 164-165).

Of trap with sedimentary rocks in New Bruns-
wick (Bailey, '72, pp. 220-221).

Phenomena at Alpine, New Jersey (Cook, '82,
p. 46).

Phenomena in N. J. (Cook, '82, pp. 37, 50, 93).
See also metamorphism contact.
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COOK, GEORGE H. 1864.
Report of Prof. George If. Cook upon the

geological survey of New Jersey and its
progress during the year 1863.

Trenton, N. J. Pp. 1-13.
Contains a brief notice of extent of Newark

rocks inHunterdon county, together with
an account of prevailing dips, and aquali-
fled statement of the age of the Newark
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Synopsis of the extinct reptilia found in the

Mesozoic and Tertiary strata of New Jer.
soy.

In geology of New Jersey; by George H.
Cook. Newark [N. J.], 1868, pp. 733-737.
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In sketch of the geology of York county, Pa.

In Am. Philo. Soc.,, Proc., vol. 23, 1886, pp.
403-404.

Prose nts a list of twelve species of vertebrate
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On the occurrence of, near Gettysburg (Fra-

zer, '77b).

Copper, native, a.~ociated with trap (Silliman
and lionghton. '44).

Firom the ay of Fandy (Gilpi , '77, p. 749).
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Copper ore in New Jereey. At 11 lville (Cook,
'81 p. 4').

At Copper hill (Cook, '68, p. 679).
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Reopening of mines (Cook, '81, pp. 3940).
Report on the Hunterdon coppermine (Dicke-

son, '59).

Copper,ores in South Carolina (Lieber, '56, p. 51).
Origin of (T. S. Hunt, '83a, p. 201. Newberry,

'73).

Relation of, to trap (Lyell, '.4, p. 33).
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Coprolites from ihe t'onueeticut valley. Analyses
of ( . L. Raa and E. Iritcock, '45).

Charactr of (Lyell, '66, p. 455).
Di-cls -ions of (E. H1it Ico k, '44a, pp. 303--

314. Warren, '54, p. 46).
coRNELiuS, ELIAS. 1818.

On the 'olo , mineral y, scenery, and

euriosit ie of parts of Vir in ia, Tennessee
and t he Alabama and Mississippi Terri-
tories [otc.J.

In Am. Jour. Sci., vol. 1. pp. 215-226,317-331.
Contains a brief decription of the conglome-

rate (hrec ia) of the Potomac river; also
a short notice of the general features of
the Newark areas in %'irginia. pp. 216-217.

Cornwall, Pa. Boundary of the Newark near
(ecc Frazer. '2, p. 123).

Section of. ne'r H. D. Rogers, '58, vol. 2, pp.
718-719).

Sedimentary beds near (d'Invillicrs, '86a, pp.
890-879).

Trap dikes near (H.D. Rogei, '58, vol. 2, pp.
718,719).

Trap rock e (d'vIn liers, '8 , pp.876-79).
Cornwall coal mine, Vs. An account of (Gran:e

Sar, 'IS, p. 127).
Cornwall ironworks, Pa. Boundary of the New-

ark near (H. D. Roger , '58, vol. 2, p.669).

Cornwallis, N. S. uganest at (li'1pi,' 5, p.8).
Roc ks of (Gster, '36, p. 0)

n knIforityat base of the N(warkin (Daw.
son, '78, p. 114).

Cornwatlis valley, N. S. Dip of sandstone in
(Daw on, '78, p. 91).

Erosion of (Dawson, '47, p. 56).
Cornwall mine, Pa. As location of magnetite

with tr-ap at ( razer, 'SO, p. 27).
Detailed description of (Lesley and d'Invil-

liers, '85).
Iron ore of (H. D. Rogers, '39, p. 22).

Cornwell, S. C. Magnetic ore near (Tnomey, '48,
p. 68).

COURYELL, MARTIN. 1875.
East Virginia coal field.
In Am. Inst. Mining Eng., Trans., vol. 3, pp.

"28-231.
ive< a list 'f papers that have been pub.

lishedon lit Uichmond coal field, and also
ectionof coal sams at Carbon hill.

CORVELL. MARTIN. 1875.
[Rinarks oamining and on natural coke in

th Richmond coal field, Viiginia
In the Engineering and Mining Journal, vol.

1. p.:t5.

Dikc s i n of a paper by 0. J. Heinrich, on
deep borings with a diamond drill, read
before the American Institute of Mining

gineersDecembecr26,.1874. Stat'sthat
excellent co.l in thickseams ,exist inthe
Richmiiond coal field, Virginia, and also
that the i1d has not been greatly dis-
turbed. De cribe a eia of natural coke
or "carbonito" 5 feet thick on the north
side of the James. Remarks were also
made by 0. J, Heinrich and T. S. Hunt.

Couch's coal mine, Va. Thickness of coal in (W.
B. Rogers, '36, p.53).

Cove, Westfield, Cona. Fossil foot prints at (E.

Hitchcock,'58, pp.50 et seq.).
Fossil fucoid from (E. Hitchcock, '41, p. 450,

pl. 29).
Report of the discovery of foot prints at (E.

Hitchcock, '37).
Coweta, Ga. Brief account of trap dikes in (Hen-

derson,', p. 88).
Trap dikes in (Loughridge, '84, p. 279).

Cox's coal mine, Va. Analysis of coal from (Mac-
farlau.,'77, p. 515).

Cox Iron mine, Pa. Description of (d'Invilliers,
'86, p.1504-1505).

COZZENS, 1S8AtJCIA1. 1848.
A geologikal history of Manhattan or New

York island [et ., etc.]
New York, pp. 1-114, pis. 1-9.
Describes the trap and associated sedimentary

rocks on the west side of the Hudson, near
New York city.

Cranberry point, N. 8. Relation of trap, con-
glomerate, and sandstone at (Gesner, '43).

Cranche's colliery, Va. Analysis of coal from
(Clifford, '87, p.10).

Crane (U. S. C. 8. station) N. of Montelair, N. J.
Elevation of First mountain at (Cook, '82,
p.49).

Crane's gap, N. J. Boundary of First mountain
trap near (Cook, '68, p. 181).

Dip at (Cook, '68, p.195).
Crapand, P. E. I. Description of fossil wood

from (Dawson,'54).
Silicified wood at (Dawson and Harrington.

'71, p.16).
CREATH, A. S. Analysis of limestone from

Dillsburg, Pa. (Frazer, '76c. p. 63e).
CREDNER, IiERMANN. 1865.

Geog ostische Skizze der Umgegend von New
York.

In Ze itsch. Dent ch. gol. Gesell., vol. 17, pp.
388-398, pl. 1 .

Descries diorite dike west Of New York, with
an account of its conposition, atrueture
extent, and contact with astone on the
west.

CREDNER, HERXA N. 1865.
e ognostische Reiseskizzen aus New Brns-

wi k in Nordamerika.
Neves Jahrbuch, 185, pp.803-821.

Describes the roks of Qua o, New Bruns-
wick, referring them to the Permian.
Mtate. that the Triassic and Jurassic
orm'tions ave not known in New Bruns-

wick.
CREDNER, HERXANN. 1860.

Geognostische Skizzen ans Virginia, Norda-
ierika.

In Zeitsch.-Deutsch. geol. Gesell., vol. 18, pp.
77-85.

Gives a brief description of Clover hill coal
basin, Virginia. Discuses differences of
opinion as to the age of the coal and the
impose bity of correlating with Euro-
pean formations.
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CIIEDNER, HERM ANN. 1870.
Die Xreide von New Jersey.

In Zeitsch. Deutsch. geol. Gesel., vol. 22, pp.
191-251.

Describes, incidentally. the Newark rocks in
New Jersey and associate dikes and
sheets of dioriti and melaphyre, pp. 196-
197. Copper at contact of red sandstone
and the ernptive rocks, p. 197. Relation
of red sandstone t Cretar(ous and inder-

1ying gneiss, p. 200.
CREDNER, HERMANN. 1871.

Die Geognosie und der Mineralreichthuan des
Alleghany Systems.

In Petermann's Mittlh., vol. 17, 1871, pp. 41-50.
Brief description of extent and character of

the Newark system, pp. 44-45.

Creek Company's coal mine, Va. Analysis. of coal
from (Clifford, '87, p. 

1 0
. Macfarlane, '77,

p. 515. Williams, '83, p. 82).
Brief account of (M f arla ., '77, p. 507).
Character and etiiency of coal from (W. R.

Johnson, '50, pp. 133-134, and table op. p.
134).

Depth of (W. B. ogers, '431. p,. 534).
Fossil crnstaceans from (Jones, '62, p. 86).
Notes on (Taylor, '35, p. 284).
Thickness of coal in (Taylor, '35, p. 282).
Trial of the coalof, for heating purposes (W.

R. Johnson. '44, pp. 349-312).
CROSBY, W. 0. 1876.

Report on the geological map of Mlassachu-
setts.

Boston, pp. 1-52.
Published under the direction of the Massa-

chusetts Commission to the Cnteanial
Exposition.

Contains a brief reference to the Newark sys.
tem. The map has not been published.
The copy exhibited at the Centennial Ex-
hibition, I have been informed by Mr.
Crosy, is now in the State house at Bos-

'Croton, N. J. Dip in indurated shale near (Cook,
.82 p. 27).

Trap onterop near (Cook, '82, p. 63),
Crouch's coal mine, Va. Analysis of coal from

(M ac fa rane, '77, p. 515. W' illi a . '83, p.
82).

Note$ on (Taylor, '35, p. 284).
Crouch and Snead's coal mine, Va. Trial of the

coal of, for heating purposes (W. R. John-
son, '44, pp. 325, 337, 448). _

Crustaceans, fossil. Footprints of (Agassiz'58).
Foot pritsof, from Connectict valley (Dania,

'58a. E. Hitch ock, '58, pp. 48, 147-160,
pls. 25. 28-31, 49, 50. E. Hitchcork, '65,

pp. 17-18, pl. 2. Leidy. '58).
From Newark system. Remarks on (H. D.

Rogers, '58, vol. 2, p. 695).
From North Carolina. Brief account of

(Emmons, '56, p.323. Emmons. '57, pp.
38-42. Emmons, '57, p. 134).

List ot (Kerr, '75, p. 147).
From Pennsylvania. Alention of (11. D.

Hogers. '58, vol. 2, pp. 692193. Wheatley,
'61, p. 43. Wheatly, '61a).

Crustaceans, fossil-Cotinrned.
From Vir giia (W. B. Hogrs, '551).
List of, aftr W. . Rogers (H einrich, '78, p.

264).
Of th New' rk yst e. Brief di. nssion of

(W. B. Rogrs, '54).

Crystal lake, N. J. Tr ap 1 ill a or (Cook, '82, p.

49).
Culpeper county, Va. Character of conglomerate

in (W. B. Roga, '39, p. 72).
Description of t ht Nc«ark in (W . B. lgers,

'40, pp. 64-69.
Culpeper court house, Va. Bound aries of the

Newark near (W. B. Roers, '40, p. 62).
SDescription of conglomerate at (Fontaine, '79,
p. '3).

Detailed description of geology near (W. B.
Rogers, '40, pp. 66. 67).

Fossil crustaceans from (Jone , '62. p. 124).
Culp's hill, Pa. Dflrite from near (Frazer, '76,

lpei. 1 0-161).
Sp eimn) 1of trap from (C. E. Hall, '78, pP.

24-27).

Cunterland Newark area. Va. Position and brief
description of (Fot aine, '83, pp. 4, 6-7).

Cubnterland county, Pa. Do cription of stony
ride in (Gibsun '2 ).

Geological map of (Lesley, '80).

Report in thl gvoloy of ( ra zr, '77).
Cumberland county, Va. Bo ndarisc of the New-

ark in (W. 1. 1og er. '39. pp. 74,76-77).
le cription of the geology of (W. B. Rogers,

'3
9

, p
7 7

1).
Probabilitylof finding coal in (W. B. Rogers,

'39, p. 79).
Section in (W . Roger. '34, p. 80).

Cunliff s coal mine, T a. N ots o (T a rlo. '35, p.

284).
Cushetunk mountain. N.J. D1)s crip in of (Cook,

'82, pp.
64

-65).
Detailed descript ion of (Dart n, '90, pp.62-65).
Mention of trap conglomerate rear ( ason,

'90).
Origin of trap of (Dartn, m. p. 7a8).

DADDOW, SAMlEL IHARRIS. Cited on Rich.
mond coal 1ield (Clitlord, '.

DADDOW, SAMUEL HA RRIS, and BENJAMIN
JIAN NAN. 1866.

Coal, iron, :ad oil LI',., etc.].
Pots'.ille. Pa. Pp.1 . and map.

Contains an account of the soal fields of east-
ern Virginia and of N&rtlh Carolina, pp.
3193-4:6.

Dala's bridge, Va. Boundary of Newark near
(Heinrich, '78, p. 238).

DANA, EDWARD S. 1872.
On the datholite fr - erg ) enhl, Now Jersey.
In Am. Jour. Sci.:3dse,, vol.4, pp. 16-22, pl.1.
Abstract in Nees Jahrbu'h, 1872, pp. 643-

644.
DANA, EPIWARD S. I875.

Trap ro k. of the C oinecLi valley.
In Am. Assoc. Adj. Si., Prom., vol. 23, sec-

tion B, pp. 45-47.

Abstract in Am. Jour. Sci. 3d ser., vol.8, pp.
340-3V; and inNeues Jahrbch, 1875, p.
427.
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DANA, EDWARD 8.-Contin ed.
A preliminary microscopi, examination of

trap rock from more than a hundred locali-
ties.

DANA, EDWARD S. 1877.
On the occurrence of arn ts with the trap of

New Haver, Coon.
In Am. Jour. Sci. 3d ser., vol. 14, pp. 215-218.
Describes the occurrence of arnets in the

trap of West rock. East rock, and Mill
rock, Conn.

DANA, EDWARD S. Cited as to the composition
of trap rocks (W. T. Davis, '83, p. 284).

Cited onthe opt ical properties of tra p from
Connecticut (Frazer, '75 ).

Cited on the trap rocks of Connectient(Hovey,
-89, pp. 364-368).

Cited on trap (dolerite) in the Connecticut
v'Aly (Iddig . '6 p. 331).

Cited on tufareou. con lom rate in Massa.
ehus tts(W. M.1)''i,'8 .p.2ti

DANA. JAMES D. 1843.
On the analogic. l w en tb naolern i'ni.u i

rocks and thi so-called Prinmary forma-
tions, and the netaimorphic changes pro
duced bv h'atin associated sedimentary
deposits.

In Am. Jour. Sci.. vol. 45, pp. 104-122.
Cites H. D. Rogers in reference to contact

metamorphism at Rocky Hill, N. J., pp.
113-115,

DANA, JAMES D. 1845.
Origin of the constitunat 'and ad entitiou o

minerals of trap and the allied rocks.
In Ain. Jour. Sei., vol. 49, pp. 49-64.
Published also in Aim. Asse. 'Geol.amd Nat.,

Proc., 6th meting, pp. 28.
Abstract in N cus Jahrbuch, 1847, pp. 218-223.
Considers the essential constituents of

modern plutonic rocks" and "minerals
occupying cavities and 'u ms in .mygda-

loidal trap or basalt."
DANA, JAMES D. I45a.

On tie minerals of trp aml the allied rocks.
In Am.Asso .C4ol.andNat-., Proc.,6lb met

ing, pp. 2 28.
Published also in Am. Jour. Sci., vol. 49, pp.

49-64.
Discuss 's the origin of adventitious and sec-

end' ry minerals in trap rocks.
DANA, JAMES D. 1847.

On the origin of continents.
In Am. Jour. Sci., 3d ser., vol.3, pp.94-190.

Brief statement of a hypotbesis to fhe f'ect
that the trap dik s of the Newark sys tin

a' be a reslt of contraction sub em tent
to the Carboniferous, pp. 99-104.

DANA, JAMES D. 1$47.
Origin of the grand outline features of the

O art. r t
In Am. Jour. Sci., 2t ser., vol. 3, pp. 381-398.
The trap ridges of the Connecticut valley are

referred to as illustrating the view that
certain grand features of the earth's sur-
face have resulted from fissures, pp. 391-
392.

DANA, JAMES D. , 1847h.
[Noteon phal'ngialimressiouin fossilfoot'

prints.]
See Sillim a, Silhiman, jr., a i) Dana, 1847.

DANA, JAMES D. 1847e.
[Note on] Orn ithichnites.
See Silliman and Daa, 1847.

DANA, [J. D.] 1855.
[A note relating t a new fossil plant from the

Conncti'nt valle' sandstone.1
In Boston Soc. Nat. Hist.. Pro ., vol.5. p.212.

Brief reference to a letter r''ating to the fnd-
ing of a sp'cin in of Clatbr ptcris in the
sandstone of the Connecticut valley.

DANA, J. D. 1 56.
On American oe logical history: Address be-

fore the A merican A association for the ad-
vancement of Science. August, 1855.

In Am. Jour. Sc i., 2d ser., vol. 22, pp. 5-334.
Published al o in Am. Assoc. Adv. Soi.,
Prlw.. vt4. 9, pp. 1-:6.

States brieIy the lading facts concerning the
distribution, thilckns.mnod eof formntion,
and ' olo teal position of the New ark
system, Pp. 321-' 2'. A brief abstract is
also given of the concl sions of precious
N riters in reference to the age of the do-
posits in question, footnote p. 22.

DANA JAMES D. 156a.
P1 of dev tlopment in the lcobloal history

or Nort h America.
In Am. Assoc. Adv. Se'., Proc., vol. 10, 1857,

lpt. 2, pp. 1-18 atd aap op. p.9.
0X utains a brief reference to the position of

th e eat rn continent' 1mar 'in durn
the Je wark period. p. 11.

DANA JAMES D. 1857.
Additional remarks [on E. Emmona geolog-

ical report of the midland counties of
North Carolina].

In Am. Jour. Sci., 2d sir., vol. 24, pp. 429-430.
Remarks on ihe determination of the geolo-

ical po sitioa of the New rk av t im.
DANA, JAMES D. 1858.

Note on at suppose issl insect from Tur-
no 11.3 ia.]

In Ic'heoilo'gy of N'w Englaud, by Edward
litclco'k il. 7-.

bn(i s a brief 's 'ripti n of s supposed fossil
inaset frmin tiht Connecti'nt valley sand-
atone, subsquently named .Ilorm 'in cie
artifulats h Ilitchieock.

DANA. JAMES D. 1$5 s
[ote on supposed inrustacean tracks in Con-

neeticut valley sand ton.}
in I hnology of New Emngand, by Edward

Ililtlicock, p.1 ..
An e 'tract from a letter referring to certain

drawings of foot prints, supposed to have
been made by crustaceans.

DANA, JAMES D. 1859.
Reply to Prof. Agassir on Marcou's Geology

of North America.
In Am. Jour. Sci., a sar., vol. 27, pp. 137-140.
Reprinted in "Reply to the criticisms of

James D. Dana" by Jules Maroon, Zu-
ric h,159, pp. 30-35.
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DANA, J. D. 1862.
Fossil larvw in the Connecticut river sand-

stone.
In Am. Jour. Sci., 2d ser., vol. 33,pp.451-452.
Quotes the opinion of John Le Conte in refer-

ence to the nature of the fossil in question.

DANA, J. D. 1865.
[A letter relating to the footprints from the

Connecticut valley described by Edward
Hitchcock.]

In supplement to the Ichnology of New Eng-
land, by Edward Hitchcock, pp.33-34.

Contains statements in reference to the cbar-
acter of the footprint animals.

DANA, JAMES D. 1870.
Excursion to the Hanging hills of Meriden

[Connecticut].
In history of Wallingford, Conn. [etc., etc.],

by C. H. S. Davis, Meriden, Conn., pp.
53-56.

A popular account of the leading geological
features of the region about Meriden,
Conn,

DANA, JAMES D. 1871.
On the geology of the New Haven region, with

special reference to the origin of some of
its topographical features.

In Connecticut Acad. Sci., Trans., vol. 2, pp.
45-112, and map.

;Describes the topography of the region about
New Haven, Conn., and discusses briefly
its relation to pre-Tertiary geology, pp.l
45-47'

DANA, JAMES D. 1871a.
[Review of "Hist orical notes on the earth-

quakes of New England, 18381839, by
William T. Brigham."]

In Am. Jour, Sci., 3d aer., vol. 1, pp. 304-.305.

Percival's determination of the intrusive
cha ret r of the trap rocks of the Connec-
ticut valley upheld. The eruptions were
in all cases through fissures. An outcrop
of scoriaa" near Durham, Conn., shown
to be scoriform sandstone. No eruptions
since the Mesozoic, p. 305.

DANA, JAMES D. 1871b.
[On the presence of albite and orthoclase in

the Newark sandstone of New Jersey and
Connecticut.]

In Am. Jour. Sci., d ser., vol. 2, pp. 459-460.
A notice of ; alpr by P. Schweitzer relating

to the minralog icl composition of cer-
tain sandsto es in New Jersey, in the
Am. Chemist, July, 1871; see also Am.
Jour. SiO., 3d ser., vol. 3, p. 57.

D[A NA,] JA MES D.. 1872.
[Note on the character of the trap of the Pali-

sades, N. J., and of trap nearNew Haven,
Csuu.1

In Am. Jour. Sei., 3d ser., vol. 4, p. 237.
Review of a paper by Henry Wnrtz, on the

rocks of the Palisades, N. J. Compares
the trap of the Palisades with similar trap
in Connecticut.

DANA, JAMES D. 1878.
On some results of the earth's contraction

from cooling, including a discussion of
the origin of mountains, and the nature
of the earth's interior.

In Am. Jour. Si., 3d ser., vol. 5, pp. 423-433,
vol. 6, pp. 6-14, 104-115, 161-172.

Refers to the Newark system in illustration
of various points in the discussion men-
tioned, vol. 5, pp. 427, 430-431, 432, 437;
vol. 6, pp. 8, 9, 106, 108, 114.

DANA, JAMES D. 1874.
Text-book of Geology [etc.].
New York and Chicago, 12mo., 2d ed., pp. i-

vii, 1-358.
The condensed account of the Triassic and

Jurassic systems contained in this text-
book is essentially the same as is given
in the Manual of Geology by the same
author, to which references have been
given in this index.

DANA, JAMES D. 1875.
Manual of Geology.
New York, rev. ed., pp. i-xvi, 1-828, plate

and map.
1st ed. Philadelphia, 1869, pp. i-xvi, 1-800,

plate and map.
Contains a condensed summary of observa-

tions concerning the Newark system.

DANA, JAMES D. 1875a.
On southern New England during the mel t-

lng ofthe geat glacIr.
In Am. Jour. Sci., 3d ser., vol. 10, pp. 168-

183,280-283,353-357,409-438,407-508.
Contains a brief statement in reference to the

main topographic features of the Newark
sandstone and trap in the vicinity of New
Haven, Conn., pp. 170-171. Considers
that the Connecticut valley was an
estuary during the Newark period, p.
497. Describes the general topography of
the valley, and origin of the trap ridge,
character of drainage, etc., pp. 497-502.

D[ANA], J[AMES] D. 1878.
On "indurated bitumen " in cavities in the

trap of the Connecticut valley, From
the report on the geology of Connecticut
by Dr. J. G. Percival.

In Am. Jour. Sai., 3d ser., vol. 16, pp.130-132.
Presents several extracts from the report

mentioned in reference to the occurrence
of a solid hydrocarbon in the eruptive
rocks of Connecticut.

[DANA], J. D. 1879.
[Review of] the physical history of the Tri-

assic formation of New Jersey and the
Connecticut valley by I. C. Russell.

In Am. Jour. Sci., 3d ser., vol. 17, pp. 328-
330.

Reviews the hypotheses proposed in the
paper referred to and advances arguments
which oppose them.

DANA, JAMES D. 1880,1881.
On the geological relations of the limestone

belts of Westchester county, New York.
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DANA, JAMES D.-Continued.
Tn Am. Jour. Sci., 3d ser.. vol. 20, pp. 21-32,

194-220, 359-375, 450-456; vol. 21. pp. 425-
443; vol. 22, pp. 103-119, 313-315,327-435

Contains a map of Stony Point, N. Y.,
showing approximate junction of Newark
system and the Cortland series, and also
, note in reference to the beds beneath
the Newark conglomerate at the same
locality, vol. 22, pp. 112,113.

D[ANA], J[AMES] D. 1881.
[Review of a paper by G. W. Hawes, on

Doleryte (trap) of the Newark system.]
In Am. Jour. Sci., 3d ser., vol. 22, pp. 230-

233.
Disen .es the chemical and mineralogical

compo sition of trap rocks from New Jer-
sey and the Connecticut valley.

D[ANA], J[AMES] D. 1883.
The origin of the Jura-Trias of eastern North

America.
In Am. Jour. Sci., 3d ser., vol. 25, pp. 383-

386.
Notices briefly certain conclusions in refer.

enec to the former extent of the Newark
syst em, public hed in the annual report of
the state geologist of New Jersey for
1882, and presents a number of observa-
tions antl theoretical considerations, with

the view of showing that the rocks re-
ferred to were formed in various deta hed
areas, at the mouths of rivers which were
flooded owing to the prevalence of a cold
climate similar to that which prevaled
over the same region during the Pleisto-

tene glacial epoch.
DANA, J[AMES] D. 1889.

Areas of continental pro 7ss in North
America, and the influence of the condi .
tons of thee areas on the work carried
forward within them.

In Geol. Soo. Am., Bull., vol. 1, pp. 36-48.

Refers to thick deposits of Newark strata in
the southern half of the Connecticut
valley, p. 38.

D[ANA], JfAMES] D. 1899.
[A review of a paper by I. C. Russell on the

Suba erial deeay of rocks and origin of
the red color of certain formations."]

In A m. Jour. Sci., 3d ser., vol. 39, pp. 317-319.
Di. us es the origin of the prevailing red

color of the sandstones and shales of the
Newark system.

DANA, JAMES D. 1890a.
L~ong Island sound in the Quaternary era,

with observations on the submarine Hud-
son river channel.

In Am. Jour. Sci., 3d ser., vol. 40, Pp. 425437.
Discusses the question of glaciation during

the Newark period. Pp. 436-437.
DANA, JAMES D. 1891.

Some of the features of novolcanic igneous
ejections., as illustrated in the four
"rocks " of the New Hayen region, West
rock, Pine rock, Mill rook, and Eastrock.

DANA, JAMES D.-Continued.
In Am. Jour. Soi., 3d ser., vol. 42, pp. 79-110,

pls. 2-7.

Consists of a critical study of the character
of the igneous injections, by which the
trap forming the rocks named was intro-
duced among the inlosing sedimentary
beds. The principal conclusions are:

The igneous eruptions took place after
the tilting of the sedimentary beds in-
closing them had been commenced.

The igneous material was not erupted
at the surface, and it did not form over-
flow sheets.

The igneous rocks were injected from
below, and made space for themselves by
lifting the sedimentary beds, after the
manner of laccolites. This took place at
comparatively shallow depths.

The course and dip of supplying fissures
was not determined by the foliation or
bedding of the schist underneath the
sandstone.

DANA, JAMES D. 1891a.
On Percival's map of theJura-Trias trap belts

of central Connecticut, with observations
on the upturning, or mountain-making
disturbances, of the formation.

In Am. Jour. Sci., 3d ser., vol. 42, pp. 439-447,
pl. 16.

Pursents facts which are thought to indicate
that the trough in which the Newark
rocks of the Connecticut valley area were
deposited terminated at the south in what
is now New Haven bay. Discusses the
relative age of the trap ejections and the
tilting of the inclosing sandstones, and the
character of the mountain uplifts made at
or near the close of the Newark period.
Discusses the probability of fault planes
being concerned in the monoclinal dip of
the strata. Reproduces Percival's map of
the southern portion of the Newark area
of the Connecticut valley.

DANA, J. D. Cited on cause of the tilting of the
Newark (W. M. Davis, '83, p. 303).

Cited on character of certain footprints from
Turner Falls, Mass. (Deane, '56).

Cit .d on c ntact metamorphism in Connecti-
eut (11. M. Dav is, '83, pp. 300, 301).'

Ciftd on coprolites from the Connecticut val-
ley (Lyell, '66, P. 455).

Cited on curved form of crtain trap ridges
(W. M. Davis, '83, p. 307).

Cited on diabases of the Newark system
(Hawes, '82, p. 129).

Cited on distribution of Newark areas (S. P.
Merrill, '89, p. 446).

Cited on eruption of trap in Connectic.t
(Davis and Whittle. '89, p. 117).

Cited on extent of the Connetiout valley
area (Shaler, '84, p. 127).

Cited on fossil footprints from the Connecti-
cut valley (E. Hitcheock, '63, pp. 53, 55-
57).
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DANA, J. D.--Continued.
Cited on intrusive tr ap sIeets in Connecticut

(W. M. Davis, '83, p. 294).
Cited on Maroon's geological. map of North

America (Marcon, '59)..
Cited on mode of deposition of t e Newark

roclk of Pennsylvania (Frazer, '77c, p.
653).

Cited on M a r otluide artieulatus (Scudder,
'84, p. 431).

Cited on origin of Newark estuaries (W. M.
Davis, '83, p. 282).

Cited on origin of the red color of the New-
ark sandstone (Russell, '89, p. 49).

Cited on origin of the trap rock of Connecti-
cut (Hovey, '89, p. 376).

Cited on relation of trap and sandstone in
Massachusetts (W. 11. Davis, '83, p. 286).

Cited on similarity in the trap rocks from
Nova Scotia to South Carolina (How, '75,
vol. 1, p. 13 6)

'Cited on su posed fossil insect from Turner
Falls, Mass. (E. Hitchcoek, '58, p. 7).

Cited on trap rock (S. P. 31errill, '89, pp. 433,
434).

Table of geological formations by (Maefaflaue,
'79, pp. 8, 50).

DANA, SAXUEL L. [and EDWARD HITCH-
COCK]. 1845.

Analysis of coprolites from the New Red
sandstone of New England.

In Am. Jour. Sci., vol. 48, pp. 46--0.
Abstract in Noues Jalirboch. 1848, pp. 368-

369.
Gives result of analyses, and also a discus-

sion based on the same.
DANBERRY, CHARLES. 1889.

Sketch of the geology of North America fete.,
etc.].

Oxford[England]. Pp. i-xviii, 1-73.
Contains a brief sketch of the Connecticut

valley. Pp. 19-23.
Danboro, Pa. Trap dikes near (Le -is, '85, p. 453).
Dan river area. Brief account of (Enmuons,'57,

p. 4).

Coal of. Brief account of (Pat ton, '88, p. 23).

Dan river area, N. C. Brief description of (Kerr,
'75, p. 141).

Coal of (Kerr, '75, pp. 145, 295).
Fossils of (Kerr, '75, p. 147).
Section of (Emmons, '57, p. 12).
Section of Newark rocks in (Jones, '62, pp.

89-4").
Thickness of (Kerr, '75, p. 145).

Dan river area, Va. Boundaries and area of
(Heinrich, '78, pp. 237-239).

Dan river coal field, N. C. Account of (MeGehee,
'83, pp. 75-77).

Brief account of (Daddow and Bnnan, '66,
pp. 403-404. Emmons. '52, pp. 144-153. C.
H. Hitchcock, '74. Kerr, '66, pp. 45-46.
Le Coate, '82, pp. 457-459).

Detailed description of (Emmons, '56, pp. 254-
261).

Detailed report on (Chance, '85),

Bull. 85-12

Dan river coal field, . C.--C a ned
Economic impot anee. a, ., vxt at, etc (Mac-

farlane, '77, pp. 52t-52,).
History of the commercial development of

(Chance. '85. pp. 2-24).
Obs rvation, in (NirLena.han '52).

Section howina of (Emmon, '56, p. 273).
Statistical cm-omnut, of 'Anonyamns '69, p.

104).

Dan river.eoal field, Va., and N. C. Brief account
of (Heinrich, '78, pp. 283-289).

Danville. Va. Boundary of the Newark near (A,
1B Rogers, '9, p. 76).

Dark harbor, Grand Hanan Island, N. B. Dip of
sandstone beneath trap at (Bailey, '72,
p.47).

Darlington, N. J. Course of trap ridge near (Na
son,'80, p.34).

Trap hill near (Cook, '82, pp.48. 49).
Darnley, P. E. 1. Remarks on structures neat

(Bai and Dawson, 'S5, p.156).

Darnley basin, P. E. 1. Sftion at (Dawson and
11r ingt on, 71, pp.18.1).

DARTON, NELSON H. 1882,
Notes on the Wtehawken tunnel Bergen hill

N. J.].
In New York A ad. Set., Trans., *ol. 1, 1881,

1882, pp.129-131.
Describe, certain minerals obtained from tho

1 oaity- referred to.
DARTON, NELSON H. 182a.

On a new locality for h ayesine and its novel
occurrence.

In Am. Jonr. Sci.. 3d sr., Vo. 23, pp.45 -459.
Abstract In Ne ua Jahrbauh, 1883 (2), p. 161.
)escribes the a atrrence of the mineral men-

tione at Bergen hill. N. J., and gives an
,ualysis of it.

DARTON, N. H. 1883.
On the disintesrated .andstoa at Now Dur-

ham, Ntew [ rs yI.
In New York Ac -d. Si., Trans., vol. 2, 1882,

i 1883, pp. 117-119.
Describes an -xp sure of disint rated sntd.

ttine t the west end of thr W ehawken
titnn . Bergn hill, N. J., and gives av-
eral analye of th, :and ton , together
with an analysis of the trap of DPrgen
hill, against which it rests.

DARTON, NELSON H. 1888a.
On the indurated sales betw en Bergen hill

and the Pali.des, N. J.
In the Scientific Am rican ,supplement, vol.

16, pp. 651 -514.

Describes in detail the structure at King
Point near Hboken, N.J.

DARTON, NELSON H. 1886.
On the ocncurren of native silver in New

Jersey.
In Am. Jour. Sci.. 3d ser, vol. 30. pp.80-81.

Describes the occurrence of native silver in,
the Bridgewater copper mine near Somer
Ville, N. J.
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DARTON, NE LSON H. 1889.
On the grcat lava 1w and intro ive trap

sheets of the Nw ark stem in New
Jersey.

In Am. Jour. Sci.3d ser.. vol. 37, pp.] 139.
The observations recorded embrace th whole

of the Newark area of New Jorsey. Con-
eludes that the trap ridg .s of New lersvy
were formed in part by extrusive ad in
part by intrusive sheets.

This is a preliminary publication of work re-
ported more fully in V. S. Geol. Surv.,
Bull. No. 65 1890.

DARTON, NELSON H. 1889.
North American Geology for 1886.
In Smithsonian Inst., Ann. Rep. for year end-

ing June 30, 18 '7. pp. 189-229.

Contains a review of inve tigations made in
the Newark sy tem in 1886, pp. 199200.

DARTON, NELSON HORATIO. 1890.
The relations of the traps of the Newark sys-

ten in the New Jvr sy re ion.

U.S. Geol. Surv., Bull. No. 67.
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DARTON, NELSON HORATIO. Cited on faults
in tlhi e ark rocks of New Jersey
(Cook, '89, p. 14).

Cited n the structure of the N wark system
(Cook, '87).

DARTON, NELSON H. and J. S. DILLER. 1890.
On the ovciuence of asatic dikes in the

Upper Paleozole s ries in ieutral Appala-
chian region.

In Am. J 3r. i., -d cr., vol. 31, pp. 269-271.
Iescribes dikes of trap near Staunton, Va.,

which probably belong to system of dikes
so Ilrgaly developed in the Nw ark.

Petrogra.phic note by J. S. Diller.
Dauphin County, Pa. Brief report on (Lesley,

'85, pp. XLV, XLVI, pl. 22).
Description of the Conewago hills in (Gib-

son, '20).

Davidson mill, N. J. Altered ,halo near (Cook,
pp. 213-21 4. Cook, '83, p. 23).

Altered shale near, used for building (Cook,

'81, p. 5.5).
Trap boundary at (Cook, 68. p. 189).

DAVIS, CHARLES HE BY STANLEY. 1870.
[A skItch of the geology in thi vicinity of

Ideridan, Conn.)
In history ~f Wallinford. Cotnn. [etc., etc.)

by C. 11. S. 1 avis. M rden, Conn., pp.
36-53.

A popular ,ketch of the "physical history,
geology, mincralogy, and mines " of the
region mentioned.

DAVIS, CH AS. H. S. 1887.
The catopterus grailis.

In Meriden Sri. Ass c., Prot. and Trans.,
vol.', 1 8 5-16, ,pp. 19-22.

Contains an account of the occurrence of
fossil fishes at Little Falls (Conn.), and
a description of Cat eres ra -.

DAVIS. W. 31. 1881.
Iust.ration, of t he earth's surface. Glaciera.

Boston, folio, pp. 95-96.
See Shaler and Davis.
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DAVIS, W. M. 1)2..
Bri f' notice o h serction on the nTia sic.

trap rocks of Massachulsetts, Connecti-
cut, and New Jersey.

In Ain. Jour. Sci.. 3d ser., vol. 24, pp. 345
349.

Ah tract in :ien s Jahriouch, 1884, pp. 231-
232.

An;count of a recent examination of the
trap ridges in the regions referred to, with
references to certain hypothesis proposed
by previous writer.S concerning ti origin
of trap sheets, and the dip of the asso-
eiated sediment.ary beds. An announce-
meant is made of ne w gen riliizations and
hypothe sis to account for the phenomna
observed.

DAVIS, WILLIAM MORRIS. 1882a.
Tit stictural value of the trap ridges of the

Connat iet valley.
In lostim Soa . Na t. Listt, Proc., vol. 22, pp.

1I -24.
Mentions the grap hical ex tent of the Ne w-

ark system. Considers the hypothe es
that haxue ' en ad' anctd to account for

the uniform dip oherx ed il certain of the
N' rk areas, and also th e h'pothss s
conc-raing the form r 1 t;nt, 4elailly
of the t'nnecticut val ey sand tone bed
of the s'inilar f ration in New Jersey.
Reason s arv aivea for hclieving that man.y
of the trap sh'ets of the Connecticut
val. y and of New Jc -. are cont npora-
neous overflows :nd th thy a ord
eaxidence of fault ine and f hling.

DAVIS, WILLIAI MORRIS. 1883.
On the relatioas of the Triassietraps and,

sandto.es of the eastern United Statea'
In Museum of Comp. ZodI., Bull., vol. 7,

1880-184, pp. 249-309, pl. 9-11.
Rviewed by J. D. Iani in Am. Jour. Sci.,

3d ser.. vol. 2.5, pp. 474-475; and by G. H.
t'ook in Ann. Rep. Geol. of New Jersey,
1883. 1..

Abtinact in Scien, vol. 1, p. 43+, also in
Nenes Jahrhlh, 184. pp. 2.30-22.
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DAYIS, WILLIAM MORRIS. 18 6.
The structure of the Triassic formation of

the Connecticut valley.
In Am. Jour. Sci., 3d ser.. vol. 32, pp. 342-352.
Reviews sveral hypotheses that have been

advanced to account for the uniform
* easterly dip of the rocks of the Connecti-
cut valley. Presents the results of exact
observation in the same region, and ad-
vances a new hypothesis to account for
the monoclinal structure in question.

DAVIS, WILLIAM MORRIS. 1888.
The structure of the Triassic formation of

the Connecticut valley.
In Seventh Ann. Rep.. U. S. Geol. Survey,

1885-1886, pp. 455-490, pl. 52.
Notice in Am. Geol., vol. 4, pp. 112-113.
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Some of the couclusions in reference to the

orinei of certain trap sheets in southern
Connecticut, expressed in this paper, are
controverted by E. 0. Hovey, '89.

DAVIS, W. M. 188a.
Itemarks on the mechanical origin of the

Triassic monoelinal in the Connecticut
Valley.

In Proc. Boston Soc. Nat. Hist., vol. 23, pp.
339-.341.

Abstract in Am. Assoc. Adv. Sci., Proc., vol.
35, pp. 224-227.

Abstract of a paper, the substance of which
is contained in "The Structure of the
Triassic formation of the Connecticut
valley." U. S. Geol. Surv., Seventh
Ann. Rep., lss>,1 86, pp. 455490. De-
scribes the prevaluin structure of the
sandstone of th onnecticut valley, and
proposes an 'xplanation of their wono-
clinal structure.

DAVIS, W. M. 1888b.
The topographical map of New Jersey.
In Science, vol. 12, p. 206-207.
In des cribing the tup graphic nap published

by the N w Jer sy geological survey
the topography of th Newark area is
brietly referred to. and sugg etions made
as to its origin.

DAVIS, WILLIAM MORRIS. 1589.
The faults in the Triassic formation near

Meriden, Conn. A week's work in the
Harvard summer school of geology.

In Museum Comp. Zool., Harvard College,
Bull., Vol. 16, Pp. 61-87, pls. 1-5.

A detailed study of the geological structure
near Meriden. The divisions of the es-
say aro : Cross-section of Lamentation
mountain, pp. 61-64; cross-section of

DAVIS, WILLIAM MORSll -Continued.
Shuttle mnadow, pp. 64-69; the great
fault west of Lamentation mountain, pp.
6973; faults north of Lamentation moun-
tain, pp. 7:-76; faults in the Hanging
hills, pp. 76-82, and north of West peak,
pp. 82 S5; review, pp. 8546. Illustrat 'd
by sketch maps, views, and sections.

DAVIS, WILLIAM MORRIS. 18894.
The ri-ers and valleys of Pennsylvania.
it Nat. Geol. Mag., vol. 1, pp. 18:-253.

Notice in Am. Geol., vol. 5, p. 60.

In discussing the origin of the relief of east-
ern Pennsyl ani the denudation that
preceded the deposition of the Newark
system is referred to, and also the manner
in which the Newark rocks werw dpos-
ited. The origin of the monoclinal struc-
ture of the Newark system in New Jersey
and Pnsylvaniais briefly considered, as
is also the denudation thit preceded the
deposition fthe next succeeding yst m,
pp. 19 8, 229-36. General distribution
of high ad low land and drainage in
earl- J rassic time is indicated on p. 233.

DAVIS, WILLIAM MORRIS. 1889b.
The ash hed at Meriden and its structUral re-

lation .
In erfidon Sci. A,"., Proc. and Trans., vol.

I, 187-188, pp. 2-30.
Contains an account of an ash bed near Meri-

den, Conn., and a discussion of the striic-
ture of the Newark system of the Con-
necti at valley.

DAVIS, W. M. 1889e.
Topographical dev elopmnut of the Triassic

formation of the Connecticut valley.

Ta Am. Jour. Sci.. 3-d er., vol. 37, pp. 423-434.
Itinerary of Har ard suinier school of geol-

ogy: Faults in the Miri en region; cross-
section of the district; mians of detect-

in the unfaulted eqience of Triassic

beta; mechanism of nmnoclinal faulting;
topographical development of the Triassie
Tilt; initial cons trm-tional stag s repre-
ented by the fault blocks of southern

Idaho. lOregonj. Aonntain ranges of
the Great B sin, c ni alt to a later Ju-

rassic as ge; the whole region base-lev-

eled in late Gretaceous time; the present
Valley worn in the Cretacneos base-level
plain after its elevation.

Poly. enetic topography: The origin of the
Conanctieut river outl t via Middletown.
The Connecticut river was originally
consequent on the monoclinal faulting,
and still persists ear the course then
taken, but has entered a second cycle of
life ts a result of the elevation of the
lo wlad that was produced in the first
eycle.

DAVIS, W. M. 1890.
[Filling of fissures from above.]
In Geol. Soc. Am., Bull., v l. 1, p. 442.
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DAVIS, W. M., and J. WALTER WOOD. 1889.
The geographic development of northern

New Jersey.
In Boston Soc. Nat. Hlist., Proc., vol 24, pp.

365-423.
Describes the eff et of erosion on the N wark

rov ks of lew Jvsey and endeavors to
determine the geological history of the
region from a study of its drainage.
Given sections illustrating the strnuture
of the Newark terrane.

Davisburg, Pa. Dolerite, etc., from (C. E. Hall,
'78, p. 35).

DAWSON, JOHN [WILLIAM]. 1845.
On the newer coal formation of the eastern

part of Nova Scotia.

In Loadon Geol. Soc., Quart. Jour., vol. 1, pp.
322-330 and map.

The Newark system about the east end of
basin of minea (Cobdequid bay) is shown
in a general way on the map aecoipany.
ing this paper.

DAWSON, JOHN WILLIAM. 1847.
On the New Red sandstone of Nova Scotia.
In London Geol. Soc., Quart. Jour., vol. 4, pp.

50-59, pl. 5.
Describes exposures of the Newark system

about the shore of Minas basin and
Cohdequid bay, Nova Scotia. Mentions
the relation of the sedimentary to the
i neons rocks associated with th em, and
discusses brieil the conditions under
which the sandstones and shales were de-
posited. The trap of Blomidon is con.
sidered as extrusive.
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DAWSON. J. W. 1848.
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In London Geol Soc., Quart.Jour., vol.. 1849,
pp. 25-O.

IDescrib. red and gray sandstones in Nova
Svotia, chiefly Carboniferous, and dis.

us-3e, the origin of their colors,
DAWSON, J. W. 1848a.

A handbook of the geology and natural his-
tory of Noa Scotia.

Picton, Nova Scotia, 12mo.
Not seen.

DAWSON, JOHN WILLIAM. 1852.
Additional notes oa the red sand. tones of
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In London Geol. Soc., Quart. Jour., vol 8., pp.

398-400.
Describes sections near the mouth of Petite
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DAWSON, J. W. 1858.
Fossil saurian hones from Prince Edward
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In Aim. .Jour. Sci.. 2d ser., ol. 10. p. 2K3.
An abstract of an article pIblished in the

" Eastern Chroniele" of Nova Scotia, de-
scribin" tho discovery of Bathytgn th/
boretlt.

DAWSON, J. W. 1854.
On fossil coniferons wood from Prince Ed.

ward island.
In Philadelphia Acad. Nat. Sol., Proe.,vol. 7,

pp.
6 -64.

Describes briefly the resemblance of certain
rock, on Princ Ed ward iSland to the
Nvwark system in Nova Scotia, and
records the results of a microscopical ex-
amination of fossil wood from Gallas
point, Des Sables, and otherlocalities.'

DAWSON, J. W. 1854a.
[On the discovery and geological age of

Bathyguathus borealis from Prince Ed-
ward i 4and.1

In Philad iphiaAcad. Nat. Sci. Jour., 2d ser.,
vol. 2, 1850-1854, pp. 329-330.

ID.cribs thef rocks in which the fossil imn.
tioned was found, and discusses their
geological pnsitio n.

DAWSON, J. W. 1856.
On the paralelism if the rook formations of

Nova cotia with those of tther parts of

America
In Am. Assoc. Adv. Sci., Proc., vol. 10, 1857,

part 2, pp. 18-25.
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20, 21.

DAWSON, JOHN WILLIAM. 1858.
[A note.relating to the age of the Newark

systein of North Carolina, Connecticut,
etc., indicated by fossils obtained by E.
Emamons in No rth Carolina.]

In Canadian Nat., 1st ser., vol.'3, p. 80.

DAWSON, JOHN WILLIAM-Continu ed.
Disc ss'r rietly the pr bhal ag. of the New-

ark ssten,
DAWSON, J. RW. 1863.

[Note oi foil Ilats from St. John county,
New runswick.]

In Canadian Nat., vol. 8, pp. 259-20).
Brief no I fs ,il wood from near Gardner's

creek., Nom ~runtNNirk.
DAlI80WN, J. 11. 1872.

Note on wt geology of Prince Edward
island, in the guif of St. Lawrence.

In Geol. ag., vol. 9, pp. 203-209.

This paper is e ssntially aii abstract of Daw-
son 0a tarington'a report on the geo.
logicAI str ure arl mineral rea,irces of
Prince Edw rd i island. Se I ;wson and
Blarringt on, 1"71.

DAWSON, J. W. 1872a.
[The physical geography of Priore Edard

island .
In 'amlian Nat ., vol. 6, pp. 3L2-343.
Mentions the occurr.nce of sam ndtone above

the upper coal forn.tion in whii fossil
plants and reptilian remaiiis occur. con-
siderd of Triaasi, age.

DAWSON, J. W. 1878.
The story of the earth and nian.
New York, pp. i-ix, 1-03. aiid 12 plates.
Contain a ltopiilar lrount of the life of the

11i'sozoir :tes,i. ks '-2;;3
DAWSON. JOHN WiLIAM. 1874.

Oi the itiper c a1 imination of eAstern Nova
S'oti nil Prine Edwarid island in its
r 'lation to th Perimian.

In Londmn Gm ol. Sol., Quart. Jour., vol. 30,
pp. 10-211.

The cnforimity of the Upper Carhoiiiferous
and so-calt d Newark lie"s on Prince
Edw. rd island is briefly stated, and also
th" eviden e fron os. il lant.t on which
this generalization i mainly hased The
views f Geimitz in reference to the Per-
iun ag of the newer red sand toie of
Pri e Edward island are diksn.ted from,
pp. 209. 210, 217' 218

DAWSON, J. W. 1874a.
On the npper coal formation of astern N va

sotia and Prin Edward isl' an, d its
relation to tif Permian.

In Geol. lla .. n. s.. yel. 1, ppt. 281-22.
States that the Crbonifrrous of Prince

Fdward island is overlAn, apparently
comfortably, by the Ntewark atm.

DAWSON [J. W.]. 1875.
On the apper coal formation of eastern Nova

Scotia and Prince Edward island, in its
relation to the Permian.

In Canadian Nat., vol. 7, n. s., pp. 303-304.
From a study of the fossil plants contained

in the younger sandstone of Prince Ed-
ward island the synchronism of these
beds with the Periian of Erope is sug-
go -ted. The namt Penio- Carboniferous
is proposed for thse beds, which hereto-
fore yate been called Triassic.
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Acadian Geology. The geological structure,

organic remains, and minrl resour es of
Nova S'otia, New Bruuswi -k, and Prince
Edward iland.

London, 3d ed.. pp. i-xx vi, 1-687, pls. 1-9, and
map, suppl-ment, pp. 1-102. pl. 1.

scond edition. Lond n, 1868, pp. i-xxvi,
1-694. l. 1-9 and np. Page. and plate
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Abstract in Nei ue-s Jahrhiuch, 1855, pp. 333-
337.

Reviewed ia Edinburgh New Philosophical
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also in Canadian Jour., n. s., vol. 1, pp.
'9-48.
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island-Continued. Page.
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Thickness (suppilment)........ 29
Sections (supplem nt)........... 31
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DAWSON, JOHN WILLIAM. 1878a.

Sup 1 ieent to the second edition of Acadian
Geology, containing additional facts as to
the geological structure, fossil remains,
and mineral resources oNnva Scotia, New
Bruns ick, and Prince Edward island.

In A cadia Geology, d ed., pp. 1-102, p1. 1.
Review ed in Can dian Nat., vol.8, pp. 472-475.
This siuppIineent is bound mith ti third

edition of tht A cadian Ge logy, and con-
tains new obs rvations relating to the
classification of the rocks of Prince Ed-
ward island, and indicates the difficulty
of separating the ewark an Carbonifer-
ous, pp. 28-31. The fossilsof the Newark
on Prince Edward island are briefly dis.
cussed, p.3. The occurrence of lignite
at Martin's head, N. B., is noticed onp. 99.

DAW OX, WILLIAM. 1884.
Notes on the 1e ologyand fossil loraof Prince

Edwinrd island (see Bain and Dawson,
1885).

DAWSON, JOHN WILLIAM. 1887,
Presidential address : Some points in which

American geological science is indebted
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I Cnada Roy. Soc., Proc. and Trans, vol.
4, see. 4, 1886, pp. 1-8.

Contains a brief historical reference to the
study of the Newark sy tem in Canada.

DAWSON, J. WILLIAM. 1888.
The geologi' .history of plants.
New York (Ti International S-lentiflc Se.

ries), pp. 1-vIi. 1-290.
Contains a popular account of the early Me.

sozole foras, pp. 175-190. *

DAWSON, J. WILLIAM. 1888.
() the Eozoic and Paleozoic ro ks of the At-

lantic coast of Canada in comparison with
I those of western Europe and of the in-

terior of America.
In Quart. Jour. Geol. Soc., London, vol. 44, pp.

797-817.

States briefly that the rocks of the Newark
system in Canada resemble the Triassic
rocks of Europe. They contain no im-
portant marine limwstones, and their fos-
sils me limited to ia single Dinosaurian
reptile and a few plants. The flora and
land and fresh water faunas seem to have
been of southern origin, p.815.
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DAWSON [J. W.I. Cited as to the relations of
trap and sands1Iue in Nova Scotia ( W. M.
Divis. '83, p.2S5).

Cited on the of the Newark system (Lea,
58).

Cited on the age of the red sandstone of Nova
.t otia (J ckson, '50, p. 338).

Citd en the dis covey of Bathygnathus on
Prince Edward islad (Owen, '76, p.361).

cited on the geology of cape Blomidon, N. S.
(Marsters, '90).

Cited on the gcglo y of Prince Edward island
(Bain and Daw on, '85, pp. 16,157)

Cited on the overfow trap sheets in Nova
Sc-otia (NV. K. Davis, '83, p.297).

Cited on the tilting of sandstone and trap in
Prince Edward island (WV. M. Davis, '83,
p. 302).

Cited on trap dikes in Prince Edward island
(W. M. Davis, '83. p. 291).

Notice of work done by, in Nova Scotia, etc.
(Miller, '79-81, vol. 2, pp. 151, 152, 158-161,

DAWSON, JOHNl WILLIAN, and B. J. HARRING-
TON. 1871.

Report on the geological strut ture and mineral
resources of Prince Edward island.

Itontreal [CanI.: Pp. 1-51, l1. 1-3. together
with 0 geological rap (frontispiece) and
one plate of setions.

Abhstr er in INcues Jahrbuch. 1872, pp. 9-441;
also in Am. Joir. Sci.,3 a ser., vol. 3, p. 222.

Contains a description of the character and
extent of the red sandstones, red and mot-
tIed clays, cA areous sandstones and con.
glomerates, arenaceous limestones, dolo-
mite and trap of the Newark system on
Prince Edward island, pp. 13-22. Also
a number of measured sections (pp. 33-34,
and an account of the building stones and
water supply. Analyses of lunestones
are given on page 41, and an account of
fossils, comprising descriptions of fossil
wood and fucoids; and remarks on a rep-
t ile. Bathygna t its borealis, pp. 45, 46.

Nearly all of the rocks described in this re-
port as Triassic have been referred to the
Carboniferous bv later observers. See
%upplement to th second edition of Aca-
dian Geology, Iy J. W. Dawson, London,
1878, pp. 32-33; Geol. Snrv. Canada, Rep.
of Progress for 188!-1883-'84, p.16E; and
a nott on the margin of map No. 5 S W,
which accompanies this report.

Dayl'a point, N. J. Dip at (Russell, '80, p. 47).
Section at, showing junction of trap with sedi.

n-ntary rocks benea th (Russell, '80, p. 47).
Dead swamp, Conn. Description of trap ridges

near (Percival, '42, p. 374).
DEANE, JAMEN. 1842.

(Notico of the footprints of birds in the New
Red sandst ne of Connecticut.]

In Ltondn Gaol. Soc., Proc., vol. 4, p. 
2 2

.
Describes very brietly some newly found bird'

tracks. rain marks. and other impressions
in the red nudstune of 'onne'ticut.

DEANE, JAMES. 1848.
[A letter to G. A. Mantell relating to the fos.

sil footprints of the Connecticut valley.]
In Am. Jour. Sci., vol. 45, pp. 177-188.
Contains a general description of certain foot-

prints, and compares some of the fossil
tracks Aith the tracks of living birds.
Published by B. Silliman in a paper enti-
tled OrnithichnItes of the Connecticut
river sandstones and the Dinornis of
New Zealand.

DEANE, JAMES. 1844.
On the fossil footmarks of Turners Falls,

lassachusetts.
In Am. Jour. Sei., vol. 46, pp. 73-77, pls. 1, 2.
Abstract in Neues Jahrbuch,1844, pp.635-637.
Gives a general description of certain foot-

prints found at the locality mentioned.
DEANE, JAMES. 1844a.

On the discovery of fossil footmarks.
In Am. Jour. S<i., vol. 47, pp. 381-390.
Relates to priority in the discovery of fossil

footprints in sandstone of the Connecticut
valley.

DEANE, JAMES. 1844b.
Answer to the "1Rejoind-r"of Prof. Hitchcock.
In Am. Jour. SAi., vol. 47, pp. 399-401.
Relates to the quest ion of priority in the dis-

coery of fossil footprints in the sandstone
of the Connecticut valley.

DEANE, JAMES. 1848.
Fossil footprints of a new species of quad-

ruped.
In Am. Jour. Sei., 2d ser., vol. 5, pp,40-41.
Abstract in Noies Jahrbuch, 1851, p. 

497
.

Describes and iflustrates the tracks of a
quadruped discovered in the sandstone at
Turners Falls, Mass.

DEANE, JAMES. 1845.
Description of fossil footprints in the New Red

sandstone of the Connecticnt valley.
In Am. Jour. Sci., vol. 48, pp.158-167, pl. 3.
Describes four and five toed footprints near

Turners Falls, Mass.
DEANE, JAMES. 1845a.

Notice of a new species of Batrachian foot-
print.

In At u, Jour. Sci., vol. 49, pp.79-81.
Abstract in Am. Assoc. Geol and Na., Proc.,

6th meting, p.25.
Describes and figures the footprints of a

qoadruped found in the Connecticut val-
Lcy sandstone.

DEANE, JAMES. 1845b.
Fossil footmarks and raindrops.
In Asm. Jour. Sci., vol. 49, pp. 213-215.
Describes thetracks of "birds" and "batra-

chians" found at Turners Falls, Mass.,
and gives a figure of a slab of sandstone
with several series of tracks.

DEANE, JAMES. 1845e.
Illustrations of fossil footmarks.
In Boston Soc. Nat. Hist., Proc., vol. 2, p. 32.
A notice of the pres-ntation of a paperon the

above title to the society.
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Gives a general description of certain fossil

footprints from the Connecticut valley.
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Notice of new fossil footprints.
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Abstractin - ues Jahrbuch,1849, pp. 379-381.
Describes three, four, and five toed tracks

found it Turners Falls, Mass.

DEANE, JAMES. 1847a.
[Note on f ssil footprints frdm Turners Falls,

Mass.]
In Am. Jour. Sci., 2d ser., vol. 4, pp. 448-449.
Refers to the claim of a certain series of

tracks to be regarded as belonging to a
new species.

DEANE, JAMES. 1849.
Illustrations of fossil footprints of the valley

of the Connecticut.
In Am. Acad., vol. 4, pp. 209- 220, pls. 1-9.
Presents g neral description, with figures, of

a lage nnb r of footprints from the
Conne ticutvalley. Thematter contained
in this paper is incorporated in Deane's
later and larger work" Ichnographs from
the sandstones of the Connecticut river,"
1861.

DEANE, JAMES. 1850.
Fossil footprints of Connecticut river..
In Philadelphia Acad. Nat. Sci. Jour., 2d ser,

vol. 2, 1850-1854, pp. 71-74, pls. 8, 9.
A general description of fossil footprints from

Turners Falls, Mass-

DEANE, JAMES. 1856.
On the sandstone fossils of the Connecticut

river.
In Philadelphia Acad. Nat. Sci. Jour., 2d ser.,

vol.3,1855-1858, pp.173-178, pis. 18-20.
Abstract in Neues Jahrbuch,1857, pp. 877-878.
Gives a general description of several foot-

prints, both vertebrate and invertebrate,
from Turners Falls, Mass.

DEANE, JAMES. 1861.
Ichnographs from the sandstone of Connecti-

cut river.
Boston, 4to, pp.1-61, pl.1-46.
Notice in Am. Jour. Sci., 2d ser., vol. 36, pp.

126-127.
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fect preservation of the footprints 29-31
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Probable sources of the waters of the

sandstone basin..... . . .. 31-32
Clasifivation of the foot prints...... 32
Description of the plates ........ ... , 35-61
Plates No. 1 and 2 represent footprints of liv-
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tracks. Plates 3-44 represent fossil foot-
prints and trails. P te 4, photograph of
recent raindrop imprs AsiOns for compari-
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companying the plates no attempt is made
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are identified with the genera and species
described by Edward Hitchcock in his
Ichnology of New England.

Plates 3-1, 18-30, 32-39, 42 wter. drawn on
stone from nature byJame. Deae. Pls.
16-17, 31, 40-41, 43-46 are photographs.

DEANE, [JAMES]. Citd on Anomn pus major
(E. Hit cho ck, '5, p. 37, p. 19).

Cited on fossil foot prints ( urchison, '43).
Cited on fossil footprints from the Connecti-

ut valley (Gray and Adais, '60, pp.247-
252. E. Hitchcock, '44a, p. 305. Lea, '53,

pp. 185,189. Lyell, '66, p. 454. Lyell, '71,
p.362. Owen, '9, pp. 181, 325. Pietet, '53
vol, p. 407).

Cited on fossil footprints from Turners Falls,
Mass. (Mantell, '46. Winchell, '70, pAS3).

Cited on fossil footprints near Turners Falls,
Mass. (E. itc hcock, '43¬, p. 254).

Cited on fossil plant from Montague, M ass.
(E. Hitchcock, '4. ,p. 21, pl.12).
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Cited on the number of phalanges in the toes
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'47).

Cited on priority in description of footprints
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Credited with the early discovery of foot-
prints in the Connecticut valley (H. D.
Rogers, '44, pp. 249-250).

Discovery of fossil footprints by (E. Hitch-
cock, '58, p.4).

Dean's, N. J. Trap outcrops at (Cook, '82, pp.
59-60).

Dean's Pond, N. J. Boundary of Newark at
(Cook, '68, p. 176). -

Section from, to Bloomsburg, N.J. (Cook,"68,
p. 199, and neap in portfolio).

Trap boundary at (Cook, '68, p. 189),
Trap hills near (Cook, '68, pp. 189-190).

Debert river, N. S. Coal measures at, overlain
by New Red sandstone (Gesner, '43).

Description of (Dawson, '78, pp. 99-100).
Dip of the lNewark near (Ell,, 85, p. 43E).
Section at (Dawson, '47, p. 51, pl. 5).

Deep river, N. C., and Richmond, Va., coal fields.
Compared (Emmons, '56, pp. 38-342).

Deep river coal field, N. C. Age of, as indicated
-by fossil fishes (Agassiz, '53).
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Deep river coal field, N. C.-Continued.
Analyses of coal from (W. R. Johnson, '51a.

Kerr, '75, pp. 293-295).
A count of (J. D. Dana, '75, p. 406. Emmons,

'52, pp. 116-143).
Account of, with analysis (Chance, '84).
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Brief account of (Daddow and Bannan, '66,

pp. 404-406. Emmons, '57, p. 4. C. H.
Hitchcock. '74. Jackson, '53. Kerr, '66,
pp. 45-46. Kerr, '75, p. 141. LeConte,
82. pp. 457-459. Lyell, '54, p. 12. Lyell,

'66, p. 457. Mct bee, '83, pp. 75-77. W.
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Johnson, '50, pp. 133-134, and table op. p.
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Coal of (Kerr, '75, pp. 142-143).
Coal, discovery of (Olmstead, '20).
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(Chance, '85, pp. 50-56).
Descripltion of (W. R. Johnson, '50, pp. 161-

166).
Detailed description of (Emmons, '56, pp.

227-256).
Economic importance, extent, age, et. (Mac-

farlane, '77, pp. 518-526).
Explorations for coal in (Chance, '85, pp. 25-

50).
Fossils of (Kerr, '75, p. 147).
Influence of trap on coal in the (Wilkes, '58,

p. 7).
Iron ore of (Willis, '86, p. 306).
Map of (Emmons, 'S6, pp. 338-342).
Map of, after Wilkcv and Emmons (Chance,

'85).
Method of development~of (Chance, '85, pp.

60-62).
Observations in (McLenahan, '52).
Obstruction to succesfil mining in (Chance,

'85, pp. 58-60).
Report on (W. R. Johnson, '51. Olmstead,

'24. Wilkes, '58).
Report on, detailed (Chance, '85).
Sandstone of (Kerr, '75, p. 304).
Search for coal in (Jackson, '56a).
Section at Egypt (Kerr, '75, p. 242).

Section in, general (Jones. '62, pp. 89-90).
Section showing age of (Emmons, '56, p. 273).
Statistical account of (Anonymous, '69, p.

104).
Thickness of (Kerr, '75, p. 145).
Workable area of (Chance, '85, pp. 56-58).

Deep river coal field, Va. Account of (Macfar-
, lane, '77, p. 505).
Brief statement of the geology of (Chance,

'85, pp. 19-22).
History of the commercial development of

(Chance, '85, pp. 23-24.)

Deep run, A. Analysis of coal from (Clifford,
'87,p.10. le La Beche, '48, p. lxv. Mac-
farlane, '77, p.515. Williams, '3, p.82).

Condition of coal mines at (Clifford, '87, p. 2).
Description of (Wooldridge, '42, p. 13).
Fossil crustaceans from (Jones, '62, p. 86).
Fossil plants from (Fontaine, '83, p. 4).

Deep run, Va.-Continued.
Map and section of (Clitford, '87, pl. 5).
Notes on (Taylor, '35, pp. 2U-292).
Note on faults in (Taylor, '35, p. 292.)
Heferenc e to (W. B. 1ogers, '40, p. 72).

section of (Clifford, '87, pp. 21-25, pl. 5).
Trial of the coal of, for heating purposes (W.

R. Johnson, '44, pp. 309-324, 448).
Deerfield, Mass. Amygdaloid trap in (E. Hitch-

cock,'23. vol. 6, pp. 52-54).
Brief account of geology of (E. Hitchcock,

'18. pp. 105, 108).
Building stone quarried in ( E. Hitchcock, '41,

p. 180).
Colnuinar trap in (F. Hitchcock, '35, p. 402).
Conglonwrat in (E. Hitchcock, '35, p. 214).
Conglomerate near, note on (Nash, '27, p. 247).
Conglomerate with graphic granite at (E.

Hitchcock, '41, p. 441).
Description of footprints from (E. Hitchcock,

'36, pp. 320-325).
Description of fossil footprints from (E.

Hitchcock, 'S8).
Dip at (E. Hitchcock, '35, p. 22).
Dip and strike of rocks in (E. Hitclhcock, '41,

p. 448).
Early discovery of fossil footprints at (E.

H itchcock, '36, p. 308).
Fossil fishes found at (E. Hitchcock, '35, p.

238, pl.14 in atlas).
Fossil fishes from, account of (E. Hitchcock,

'41, p. 458).
Fossil fishes from, remarks on (Harlan, '34,

pp. 92-94).
Fossil fish, reference to a locality for (J. H.

Redfield, '3G).
Fossil plants at. notice of (E. Hitchcock. '35,

p. 235).
Fossil plants from (E. Hitchcock, '41, p. 456).
en ral description of trap ridges near (E.

Hitchicock, '41, p. 648).
Grindstones quarried in (E. Hitchcock, '41, p.

213).
Gypsum at (E. Hitchcock, '35. pp. 54, 213).
Localities of fossil footprints in (E. Hitch-

cock, '41, p. 467).
Locality of fossil footprints i (E. Hitchcock,

'43a, p. 262).

Occurrence of minerals at (Sillim t, '18a).
Trap near brief account of (E Hitchcock,

'23, pp. 46-48).
Trap near, remark on (F. 1i11hcock, '23, vol.

6, p. 6)).
Trap range near, discussion of the geological

structure of (W. M. Davis, '86).

Trap ridges near, account of (. Hitchcock,
'35, p. 409).

Deerfield dike, Mass. Des riptiou of (Emerson,
'82).

Mineralogy of (Emerson, '82).

Deerfield mountain, Mass. Character of rock at
(E. Hitchcock, '41, p. 447).

Description of (E. Hitchcock, '41, p. 248).
Description of geology of (W. M. Davis. '83,

p. 259).
Description of scenery near (E. Hitchcock,

'23, vol. 7, p. 10).
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Deertleld nmountain, Ma.s.-Cotinued.
Dip a t (E. litchcock, '3, p. "'').
Dip aud strike of rock s (E. IHitcheock, '41,

p. 448).

Formed by an overfow f rap sheet (W. M.
Davis, '88, p. 404).

Structure of (W. M. b avis, '88).
Thickness o Nwrk w y. t at (E. Hitch-

chc. '25, pp. 221-22,>0-
Trap ,ock of, acconti of (E. Hitchkock, '41,

pp. 641-643).
DE KAY, JAMES F. 1842.

[A list of tle fo.-Il tisbes of the United
states ]

In Nat. Hist. N, Y., part 1, Zoology, pp. 385-
38x-

Includes a list, with localities, of fossil fishes
from the Newark rocks of New Jersey
and Connecticut valley.-

DE KAY, [L.]. 't On fossil ish from Connect-
iet (J. IH. Rtdlield, '3 ) .

Cited ti the early disco' ryof f ssil dishes in
the New rk stn (N berry, '$8, p. 19).

DE LA BECHE, HENR ' T. 1848.
Anni er.sary addre s (b fore the Geological

Society of L ndant).
In London Ceol. Sic. Quart. Jour., to. 4, pp

Contain, a dig st of the observations of C.
LyIl and C. J. F. 11nbnry in the Rich.

ond area, pp. xxx., xxi, x1vi, xlviii,
Ixis-lx ii.

DE LA BECH E. itvd on fossil plants from
Sah setts (E. Hitchcock, '35. 1. .35).

Delanys quarry, Mass. Contact of sandstone
aud trap at (W. M. Davis, '83, p. 262).

Delaware river, N. J. Sa dstoa q carries near
(Shaler. '84, p. 14-).

Dennis bridge, N. C. Section near (W. R. John-
son, '51, p. 5).

Derby, Conn. Description of trap dikes in Pri-
maryro'ks near (Percival, '42, pp. 416-
417).

DESOB, [E.]. 1849.
[Comparison of a re ent footmark with cer-

ian footatrks in the red sandstone of the
Connectieut valh-y.]

In lostna Sic. 't. IIist.. Proc., vol. 3, p,
2 

2.
The impr-ssions Ir'i on sand by the tarsal

bone of certain thirds, is well as the im-
print made in some instances by the hind
toe and the furrows made by the dragging
of the tolb . are briefly de cribed .nd com-
pared with what are consid red similar
impressions on sandstone.

DEsou, [E.]. 1851.
[Remarks on fossil raindrop impressions and

on similar markings produced by air bub-
bles in sand.j

In Am. Assoc. Adv. Sci., Pro.., vol. 5, p. 74.
Suggests that mny si-called raindrop im-

pressioni may have been produced by the
escape of air hubbles from wet sand.

DESOR, [IE.]. 1851.
[Raindrop impressions and markings made by

air bubbles.]

DESOR, [E.]-Contlnued.
In Am. Assoc. Adv. Sci., Proc., vol. 5, p. 79.
DiTscu ssion o a paper by W. C. Iedtield.

DESOR, [ E.]. 18514.
[Concerning fossil raindrop impressions.]
In Boston Soc. Nat. Hist., Proc., vol. 4, pp.

131-132.
Admit, the possibility of the occnrrence of

rain rk. in some formations, hut con-
t'nds flit the burstginlof i ubles in the
sand and mud of a Ilore would account

for adh impre ion a ar sippose to
havt, been made by raindrops in the Con.
nectient valle- sanst one.

DESOR, [E.], and [J. D.] WHITNEY. 1849.
observationss oa the pro ble origin of the

so-called fo ssil raindrop impr ssions on
sadst es.]

In Boston Soc. Nat. Iist., Proc., vol. 3, pp.
200-201.

The formation of depressions res mbling rain-
drop impre.simns, by thw breaking of air
bubbles in sand, is described and the
similarity of such mrks to fossil raindrop
impressions point d out.

Des Sables, P. E. 1. Description of fossil wood
frown (Dawson, '54).

Devils bridge, Va. Boundary of Newark area
near (Heinrich, '78, p.231).

Devils den, Pa. Analysis of trap from (Frazer,
'77, p.' 10).

PFltare of (Frazer, ' 0, pl.9).
Specimens of trap from (C. E. Hall, '78, p.27).

Devon lnn, Pa. Trap dik near(Lewi , '85,p.444).
Diabase. See Trap.
DICKE8ON, MONTRHOVILLE WILSON. 1859.

Reporton the 1geol ical srvey -and condition
of the Hunterdon Copp r Company's prop.
erty, Hunterdon County, New Jersey.
Accompanied by a report by E. and C. H.
Hitchoe k.

Philadelphia. pp. 1-23.
Contains a record of dips, interstratified trap

and shale, character of ore, etc., pp. 5, 8,
10. Accompanying this report is a brief
report, p. 20, on the same uine by E. and
C. H. Hitchcock.

DIGBY, N. S. Iron ore near (Jackson and Alger,
'33, pp.235-236).

Iron ores near, note on (Alger, '27, p.231).
Rock near (Jackson and Alger, '3, pp. 235-

238). -
Trap dikes near (Dawson, '78, p.95).

Digby gut, N. S. Description of (Gesner, '36, pp.
185-187).

Erosion resulting from (Russell, '78, p.221).

Mode of formation (Gesner, '36, pp. 186-187).
Sandstone beneath trap at (Dawson, '78, p.95).
Submerged ledges near (Perley, '52, p.159).
Specific gravity of trap rocks from (How, '75,

vol. 1, p.138).
(See Annapolis gut.)

Digby neck, N. S. Amygdaloid beneath trap at
(Gesner, '36, p.175).

Description of (Dawson, '78, pp. 95-96. Ges-
ner, '36, p. 175).
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Digby neck, N. S.-Cantinued.
Iron oru in trap at (Alger, '27, pp. 229-330).
Rocks near (Gesner, '36, pp. 71-72, 74).
Sandstone beneath trap at (Dawson, '78, p.98).

D(E EY J, C. 1857.
[Rvi-w of th geological report of the Mid-

land c int ie of North Carolina, by E.
Emmns, ac' mpanied by a letter on the
age of th cal-bearing strata of North
Carolina, ly 0. leer.)

In Am. Jour. Sci., 2d ser., vol. 24, pp. 427-429.
Giles a brief review of Emmous's report, and

publishes extended extracts from a letter
by O. I er on the fossil plants of the
Newark s t m, in which the age of the
system is critically considered. This let-
ter is published in part also in J. Marcon's
geology of North America, Zurich, 1858.

Following the review are "Additional re-
marks " by J. D. Dana.

Dikes changing to intruded sheets in Connecticut
(Percival, '42, p. W).

Genral account of (J. D. Dana. '73, vol. 6, p.
106. J. D. Dana, '75, p. 421. Jackson, '.6).

In Alaban, reference to (E. A. Smiltb,'78, pp.
139,142).

In Connecticut, mention of (Percival, '42, p.
307).

in Connec at valley, brief account of (W.
M. Da is,'8, p. 463).

Disc.u ion 'on ring (Whelpley, '45, p.63).
M ati a of (J. D. Dana. 75a, p. 498).
Near 1) rfilld, Mass. (Emrmon, '82).
Ra. t Haven, Conn. (W. M. Dais, '83, pp.305-

307. pl. 10).
Holyoke. Ma. (Emerson.,'82).
M1 riden, Comm. (J. D. Dana '70).
Meridn. Cottn. ( W. M. Davis,' 89

, p.62).
New H avcn, Conn. (J. D. Dana, '71. pp. 46-47).
New H avon, Conn. (Danbury, '39, pp. 22, 2).
New H. von, Conn. (W. M. Davis,'83, pp. 305-

307, pl. 10).
Wallingford, Conn. (Chapin, '35).
Sectionshowing the supposedebaracterof (W.

M. Davis, '86, p. 350).
In Mas.abu setts, brief account of (E. Hitch-

cock, '.:5, pp. 414-418).

In New Jersey (Dartun, '89, pp. 138-139).
In North C.arolina, brief notice of (Mitchell,

'42, p. 39).

De-p river arva (Ch'anc, '8a, p.59).
In Penn.sylvanii, conne'ti n with faults (Les.

y,' '3 p. 181).
Frequency of (Lsle y,83, p. 181).
In veramont, brief account of (Adams, '46, pp.

10-162).
In Virginia, detailed aecountof(W. B. Rogers,

'39, Pp. 81-83. W. B. R gers, '40, pp. 64-69).
In Richmond'area (Stevas, '73).
Near Staunton, description of (Darton and

Diller, '90).

Near Warren, metamorphism produced by
(W. B. Rogers, '39, pp. 82-83).

Strike of (W. B. Rogers, '39. p. 82).

Of Connecticut, topographic f orm of (Perei-
val, '42, p. 300).

Dikes-Continued.
Of greenstone (trap) in Connecticut, an ac-

count of (E.Hitchcock, '41, pp. 655-656).
Of indurated clay in Connecticut (Percival,

'42, p. 443. A. SmIth, '32, pp. 225-226).
Of trap in Connecticut valley, relation of, to

other trap systems (Jackson, '45).
Of trap in Connecticut, detailed description

of (Percival, '42, pp. 299-426).
Of trap in Connecticut (southern), description

of (Hovey, '89).
Of trap in Deep river, N. C., coalfield, changes

produced by (Emmons,'56, p. 254).
In Georgia, brief account of (Henderson,'85,

p. 88. T. P. James, '76. p. 3 8 
and map).

In Georgia (Loughridge, '84, p. 279).
In New Hampshire, probable age of (Hubbard,

'50, p.170).
In New Jersey (Cook, '68, p. 204. Datton, '90).
In New York (Dartn, '89,'90).
Brief account of (Emmons, '84, pp. 16-17).
Brief account of, in Rockland county (Linck-

laen, '61, p. 35. Mather, '39, pp. 117,122).
In North Carolina, brief account of (Hender-

son, '85, p. 88).
In Nova Scotia, brief account of (Marsters,

'90).

Mention of (Honeyman, '85, p. 123).
In Pennsylvania, at Cornwall, an account of

(Inx'illiers, '868, pp. 876-879).
At Flourtown (C. E. Hall, '81, p. 75).
At Marble Hall (C. E. Hall, '81, p. 75).
At New Hope, mention of (H. D. Rogers, 48).
At Williamson Point, a study of the chem-

ical and optical character of (Frazer, '78).
In Lancaster county, general remarks on

(Frazer, '80, p. 27-31).
In Pennsylvania, mention of (Lesley, '83, p.

211).
In York county, brief account of (Frazer, '85,

p. 404).
In South Carolina (Henderson, '85, p. 88).
Description of (' uomey, '44).
On Prince Edward island (Chapman, '76, p.92).

Diligence river, N. S. Rocks of (Jackson and
Alger, '33, p. 279).

DILLER, J. S. 18$0.
Notes on the petrography [of basaltic dikes

near Staunton, Va.).
See Dartou and Diller, 1890.

Dillsburg, Pa. Analysis of iron ore from near
(Frazer, '77, pp. 232-237).

Analysis of limestone from (Framer, '76c, p.
63. Frazer, '77, p. 308. McCreath, '81,
pp. 79-80).

Boundary of the Newark near (Fraser, '82,
p. 123).

Conglomerate near (H. D. Rogers, '58, vol. 1,
p. 204. H. D. Rogers, '58, vol. 2, p. 683).

Contact metamorphism near (H. D. Rogers,
'58, vol. 2, p. 689).

Iron ore mines near, description of (d'Invil-
liers, '86, pp. 1501-1514).

Iron ores and trap dikes near, discussion con-
cerning (Fraser, '77, pp. 317-371, pl. op. p.
328).
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Dlllsburg, Pa.-Continued.
Iron ores near (Frazer, '82, pp. 135-139).
Iron ores near, a study of the (Fraser, '76d),

Iron ores near, references to (Lesley and d'In-
villiers, '85, p. 599).

Junction of the Newark and the valley lime-
stone (H. D. Rogers, '58, vol.1, p. 204).

Reports on mines near (Frazer, '77, pp. 207-
240).

Rock specimens from near, intion of (C. E.
Hall, '78, p. 28-70).

Section from, to Beller cros.roa&ds (Frazer,
'77, pp. 265-273, pl. op. p. 264).

Trap, association of inagne tie with, at
(Frazer, '80, p.,27).

Trap dike near (H. D. Rogers, '58, v. 2, p. 689).
Trap dikes at (Lesley, '83, p. 194).

'Trap dikes near (Frazer, '77, p. 267).
Trap from near (C. E. Hall, '78, p. 24. Fra.

zer, '76, pp. 160-161).
Trap from, optical properties of (Frazer, '75a,

pp. 410412. F rzer, '76, pp. 126-129).
DINKEL, J. Reference to drawings of fossil

fishes by (Newberry, '88, p. 20).
W'Invilliers. See Invilliers.
Dip in Connecticut. (J. D. Dana, '7., p. 431. W.

M. Davis, '82. W. M. Davis, '83. Perci-
val, '42).

Brief account-of (E. Hitlw rk, '35, p. 224).
Influence of dikes on (P rival, '42, p. 320).
Measurements of (Hovey, '89).

Near Bristol copper mine (Sillinem and Whit-
ney, '55, p. 264).

Gaylord's mountain (Davis and Whittle, '89,
p. 116).

Hatfield (E. Hitcheock, '23, vol. 6, p. 42. A.
Smith, '32, p. 221).

Meriden (W. M. Davis, '89, p. 62).
Month a;o falls (H. Smith, '32, p. 221).
Mount Carmel (Davis and Whittle, '89, p. 127).

Pond rock, (Hovey, '89, p. 364)..
Rocky hill (Silliman, '30, pp. 122-131).
Shuttle meadows (W. M. Davis, '9, p. 64).
South Britain (Percival, '42, p. 450).
Springield (Wells, '50, p. 340).

See also, Connecticut valley.
Dip in Connecticut valley. (W. M. Davis, '88,

pp. 48-490. E. Hitchcock, '23, vol. 6, p.
42. E. Hitchcock, '23, vol. 6, p. 65. E.
Hitchcock, '36, p. 329. E. Hitchcock,
'47a, p. 200. B. Hitchcock, '48, p. 132. E.
Hitchcock, '53. E. Hitchcock, '58, p. 8.
E. Hitchcock, '58, p. 10. Lyoll, '42. A.
Smith, '32, p. 221).

Beneath trap (E. Hitchcock, '58).
Brief statement concerning (Percival, '42, pp.

430-431).
Origin of (W. M. Davis, '82a, pp.123-124. E.

Hitchcock, '35, p. 518. E. Hitchcock, '41,
pp. 527 - 529. . Hitchcock, '53. p.
Hitchcock, '58, p. 13. E. Hitchcock, '58,
p. 14-17. E. Hitchcock, '63. Silliman,
jr., '42. Slliman, Jr., .'42a. Silliman, jr.,
'44. A. Smith, '32, pp. 223-224. Whelp.
ley, '45k pp. 61-62. Whitney, '60).

ee also, Connecticut and Massachusetts.

Dip in Maryland. Near Yellow spring (Ducatel,
'37, p. 36).

Dip in Massachusetts. (E. Hitchcock, '36, p. 312.
E. Hitchcock, '55, p. 226).

Amount of, detailed (E. Hitchcock, '35, pp.
222, 22. E. Hitchcock, '41, pp. 447, 448).

At Cahotavillo (Lyell, '42, p. 794).
reeufield (E. Emmons, '57, p. 22).

Horse race (E. Hitchock. '36, p. 312. I.

Hitc hock, '41, p. 465).
Mount Tohy (Walling, '78).
M ount Holyoke (E. Hitchcock, '35. p. 417. E.

Hitch cock, '41, p. 654).
Mount Toni (E. Hitch'ock, '35, p. 417. p

Hitchcock, '36, p. 308. E. H it chock, '41,
pp. 466, 654. E. Hitchcock, jr., '55, p. 23).

Smiths ferry (Lyell, '42, p. 796).
Turner's Falls (E. Hitchcock, '35, p. 415. E.

Hit chock, '36, p. 308. E. Hitchcock, '41,
pp. 653, 658. E. Hitch . '58, p. 85).

Dip in Newark system. (J. ID. Dana, '75, p. 419.

Kerr, '75a. N ewberry, '8, p. 5. H. D.
Rogers, '58, vol. 2, p. 761. Russell, '78, p.

Disc ussion of (H. D. I'ogers, '56, p. 32).
H ypot' wsi, to account for (Cook, 82, pp. 30,

31).
REsum6 con truing (Frazer, 's, P. 171).
Various auth r, cited on (W. ) . Davis, '81,

pp. 302-307).
Dip in New Brunswick (Bailey, '72, pp. 217-220.

Gesner, '40, pp. 16, 10. Ge:nmr. '41, p. 14.
Russell, '78, p. 221).,

At Cape Tor entin (Dawson, '78, p. 124).

Dark harbor (Bailey, '72, p. 47).
Gardeners creek (Mathew, '63, p. 256).
Grand Manan island (Bailey, '72, pp. 45-47.

Verril, '7 ).

Quaco head (Dawon, '78, p. 108. Emmons,
'36 p. 344. Whittle, '91.

Salisbury cove (rawson, '78, p. 109. Mat-
thew, '65, p. 124).

Dip In New Jersey (Cook, '68. Cook, '79, p. 32.
Cook, '82, pp. x7-42. Cook, '87. Cook
and Smck, '78, p. '4. Dart , '40. Fra.
zer, '82, p. 122. Ly ll, '42, p. 793. Na ot,
'89, pp. 17-19. H. D. I rog rs, ':6, pp. 145,
158. H. 13. Roer;, '40, pp. 114, 121, 129.
Russell, '78, p. 225. Russll, '80, p. 46.
Walling, '78, p. 196).

Arlington (Russell, '78, p. 223).
BEIleville (Cook, '81, p. 44).
Bhleville (Cook, '81, p. 44).
Blackwells mills (Cook, '68, p. 204).
Boundbrook (H. D. Rogers, '40, p. 128).
Bridgewater mine (Cook, '81, p. 39).
Brookville (Cook, '81, p. 53).
Chath' at (H. It. Rogers, '40, p. 133).
Closter landing (Cook, '68, p. 200).
Days point (Russell, '80, p. 47).
East Bloomfield (H. D. Rogers, '40, p. 130).
Englewood (W. M. Davis, '83, p. 269).
First mountain (Cook, '82, p. 50).
Greensburg (Cook, '81, pp. 57-58).
Hope-vll (Cook, '68, p. 709).
Hudson river (Russell,.'80, p. 47).
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Dip in New Jersey-Continued.
Hunterdon mine (Dickeson, '59, pp. 8, 10).
Jefferson (H. D. Rogers, '40, pp. 129-130).
Kings point (Darton, '83a).
Little Falls (Cook, '81, p. 50. H. D. Iogers,

'4, p. 131).
Lung hill (H. D. Rogers, '40, p. 132).
Milf d (Cook, '68, p. 52. Cook, '81, p. 64.

H. D. Rogers, '36, p. 147.' H. D. Rog rs,

'40, p. 
140. Shaler, '84, p. 144).

Newark (Cook, '81, p. 48. It. D. Rogers, '40,
p. 130. Russell, '78, p. 224).

New Brunswick (H. D. Rogers, '40, p. 128.
Russell, '78).

New Durham (Darton, '83).
New Germantown (H. D. Rogers, '36. p. 148.

H. D. Rogers, '40, pp. 132, 137, 139-140).
New Vernon (H. D. Rogers, '40, p. 133).
Orange (Cook, '81, p. 51).
Paterson (Cook, '81, p. 51. H. D. Rogers, '40,

p. 130).
Palisades (Darton, '90, pp. 39-41. H. D. Rog-

ers,'36, p.160).
Plainfield (Cook, '68, p. 

6 77
).

Pluckemin (H. D. Rogers, '40, I. 128).
Ponipton (H. D. Itoger, '40, P. 13
Prallsville (Cook, '81, p. 59),
Raritan (Cook, '83, p. 26).
Rocky hill (H. I). Rogers, '40, p. 150).
Roundvalley mountain (H. D. Rogers, '40, p.

132).
Scotch plains (H. D. Rogers, '40, p. 134).
Snakt bill (Russell, '88, p. 34).
Sourland mountain (Cook, '68, p. 191).
Spring hill (H. D. Rogers, '40, p. 140).
Stockton (Cook., '81, p. 59).
Trenton (H. D. Rogers, '40, p. 120.
Vienna (Cook, '81, p. 53).
Washington valley (Cook, '81, p. 53).
Weehawken (Gratacap, '86, pp. 244-245).
West Bloomfield (H. D. Rogers, '40, p. 130):
Woodsville (Shafer, '84, p. 144).
Origin of (Ct k, '79, p. 33. J. D. Dana, '79,

W. 3f. Daris, '82. W. M. Davis, '82a.
H. D. Rogers, '40, pp. 166-171. Russell,
'78, p. 229. Wurtz, '70, p. 102).

Table of (Cook, '68, p. 195-199. Cook, '79, pp.
29, 30. Cook, '82, pp. 22-36),

Dip in New York (Darton, '90).
Grassy point (Mather. '39, p. 116. Mather,

'43, p. 285).
Palisade trap sheet (Darton, '90, pp. 39-41).
Rockland Co. (Mather, '43, pp. 616-617).
Staten island (Britton, '81, pp.168-169).

Dip in forth Carolina (Kerr, '75, pp. 141,142, 145.
W. B. Rogers, '42. Russell, '78, pp. 225,
253).

Dan river area (Emmons, '52, pp. 145-150, 151.
Emmons, '56, p. 255. Macfarlane, '77, p.
527. 01sted, '27, p.127).

Deep river area (Emmons, '52, p. 120. E -
mona, '56, p. 

231  
Emmons, '57, p. 22. W.

R. Johnson, '50, p. 162. W. R. Johnson,
'51, pp.6-7. Macfarlane, '77, p. 518).

Farmville (Chance, '84, p. 518).
Germanton (McLenalian, '52, p.170)

Dip in North Carolina--Continued.
l :ywood (NIMLnahan, '52, p. 16 Kerr, '75,

p. 2251.
Lea k sville ( Ennons, '56, p. 257. McGehee,

'83, p.77).
NIa ison (Enunons, '32, P. 151).
lonntgmery Co. (Mo Lnahan, '52, p. 171).

Walnut gr- (Wfl-lias. '85, p.m

Dip in Nova Scotia. Tia of Fundy (1 ussll, '78,
p. 221).

Bloinidon (Davson, '47, pp. 50, 5. t. DaNson,
'78, pp. 90, 91. Gesner, '36, p. 222. Jack-
son nd Al ger, '33, p. 256. Marsten, '90)

Cape D'Or (Gesner, '36, p.2 3).

Debert rive-r (Ells, '85, p.43e).
IDigby (Dawson, 178, p.95).
Ecoomy point (Dawson, '78, p. 101).
Folly river (Dawson, '78, p. 100).
Horton (Dawson, '47, p.50).
Kent ville, (Dawson, '47, p. 56).
Mooreirier (Dawson, '78, p.103).
Oak island (Dawson, '78, p. 92).
Outer Sandy c vi (Ja kson and Alger, '33,

pp. 29231).
1': rid e island (Dawson, '47, p. )4
Swau crock (Dawson, '78, p.104).
Saint Mary's bay (Alger, '27, p. 22s).
Truro (Dawson, '47, p. 51. Dawson. '78, pp.

88, 89).
Dip in Penmsylvania (Frazer, '77 , .6. . Frazer,

'82, PP. 122,124-127. Frazr, '83, p. 219.
Lsley, '64, pp. 478-480. L sley, '83, pp.
180, 181, 182. Letw is, ' 2. Lewis, '85, p.
451. Iac farlan e,'79, p. 41. H. D. Rogers,
'58, vl. 2 pp. 670, 674. Shaler, '84, p.156).

A bottstown (Frazer, '76, p.101).
Adams county (Frazer, '77, pp. 26.5-273, pl.

op. p. 264. H. D. Rogers, '58, vol. 2, p. 691),
Bainbridge (Frazer, '86, p.104).
Beoler's cro-.roads (Frazer, '76, p.92).
Berks county (d'Invilliers, '83, pp. 200, 201,

204-226).
Bonnaugliton (razer, '77b, Frazor, '80, p. 300).
Bucks county C. E. Hall, '81, p. 49. Lesley,

. xp viii).

Gasht wn (Fra er, '77, p.303).

Center valley (C. E. Hall, '83, pp. 232, 233).
Co alico (Fraznr, '8, p.43).
Coop rsburg (1. 1. Rogers, '58, vol. 1, p. 101)
Chest r county (Fran r,'83, p. 224. Lesley,

'83, pp. 180, 182.
Cornwall inn mine (L bsley and d'Invilliers'

'85).
Dillsburg (Frazer,'76d. Fra zer,'77, pp. 212, 225,

236,239,317-331. d'Invilliers, '86, p. 1503).
Emigsville (Frazer, '76, p.88).
Enmnettsburg (Frazer, '77, pp. 254, 255).
Fairfield (Fra zer, '80, pp. 301-304. Frazer, '82,

p.132. H. D. Rogers, '58, vol. 2, pp. 684,
691).

Falmouth (Frazer, '80, pp.103, 104).
Franklinton (Frazer, '77, pp. 271-273, pl. op. p.

272).
Ge t tysburg ( Frazer, '77, pp. 254, 255, 263, 264-

299-304, pl. op. p. 304. Fraz r, '77b. Fr aor.
'8 , pp. 131-132.
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Dip in Pennsylrania-Continued.
Goldshoro (Wanner, '89, p. 21).
Heige's ore bank (Frazer, '77, p.224).
b ummelst wn (S. P. lrrill, '89).
Ironstone antielinal (d'Invilliers, '83, p. 201).
Jericho bill (Lewis, '85, p. 455).
Ding's mine (Frazer, '77, p. 212).
Kwntz's quarr (Frazer, '77, p.225).
Landis ore bak (1'razer, '77, p.220).
Licbti's ore baik (Fr zur, '77 . 22').
Littestown (Frazer, '76, p. 108. Frazer, '77,

pp. 299-104, pl. op. p. 304).
M'Coriick mine (Frazer, '77, p. 215).
March's mill (d'Invilliers, '83, p. 202).
Meehanicsville (Frazer, '77. pp. 274-277, pl. op.

p. 
2 7

4).
Monroe (C. E. Hall, '83, p. 247. H. D. R ogers,

'58, vol 2, p.681).
Mount Holly (Frazer, '77, pp. 274-277, pl. op.

p. 274).
Porter's ore bank (Frazer, '77, p. 221).
Rhoad's mill (H. D. Rogers, '41, p. 39).
Schoen ek (Frauer, '80, p. 4).
South mountain (H. 1D. Rogers, '58, vol. 1 p.

103).
Susquehauna valey (Frazer, '82, p. 122).
Valley Forge (Frazer, '83, p.224. Losley, '83,

p.190).
Wellsville ( Frazer, 77, pp. 230-232, 271-273, pl.

op. p. 272).
Wh eatley ode (H. D. Rogers, '58, vol. 2, p.

701).
Yellow tavern (H. D. Rogers, '58, vol. 2, p.

102).
York county (Frazer, '750).

Dip on Prince Edward island (Dawson,'54. Daw-
son, '78, pp. 116,117, 30. 'Dawson andH ar-
ringt on, '71, pp. 14, 15, 16, 17, 18,19, 20,33).

Dip in Virginia (W. B. Rogers, '39, p.72. W. B.
Rogers, '42. R issell, '78, p. 225).

Blaekh ath (Lyell. '47, p. 266).
Dan ricr aroa (W. B. Rogers, 39, p. 80).
Manassa (shaler, '84, p. 179).
Midlothian (Heinrich, 3).
Ne w Y orkirginia ar a (Fontaine, '79, pp. 31,

34).

Richmond area (Clifford, '87, p. 29. Daddow
and Bannan, '60, p.397. Fotaine, '79, pp.
35,36. Heinrich, '7, p. 7. Lyoll, '4

7
,pp.

262, 267. Macfarlane, '77, pp. 510, 528.
Newell, '89. W. B. Rogers, '36, pp. 3-57.
W. B. Rogers, '43 , pp. 532, 533. Shaler, '71,
p. 114).

Dobbs ferry, N. Y. Dip and strike near (Ma-
ther, '43, p. 617).

Trap rocks near (Mather, '43, p. 281).

Dock watch hollow, N. J. Boundary of Second
mountain, trap at (Cook, 68, p.183.)

Columnar irap at (Cook, '68, p.203).
Dip at (Cook,'68, p. 198).
Dip in shale at (Cook, '82, p. 25).

Dolerite. See Trap.

DOOLITTLE (-). Cited on the discovery of a
mass native copper on Hamden hills,
Conn. (illiman, '14, p.149).

D'ORBIGNY, ALCIDE. 1849.
Coura 616mentaire de paldontologie ot de g6o.

logie stratigraphiques.
Paris. 12mo, vol. 1, pp. 1-299, vol. 2, pp. 1-847.
Contains a brief account of the footprints of

the Connecticut valley; after Hitchcock,
vol. 1, pp. 27-32.

Douglasville, Pa. Dip of conglomerate near (d'In-
vllliers,'83, p. 215).

Dover, Pa. Catalogue of specimens of sandstone
from near (Frazer, '77, p. 332-381).

Sandstone, trap, etc., from (C. E. Hall, '78, pp.
40, 41, 42, 44).

Dover, Va. Analysis of coal from (Clifford, '87,
pp. 10, 16).

Boundary of Newark area near (Heinrich, '78,
p. 231. W. B. Rogers, '40, p. 71).

Thickness of coal at (Fontaine, '83, p.8).
Dover coal mines, Va. Brief account of (Daddow

and Bannan, '66, p. 401. Lyell, '47, p. 264).
Description of (Fontaine, '83, p. 3. Wool-

dridge, '42, p. 12).
Reference to (Fontaine, '79, p. 36).

Downington, Pa. Trap near (Frazer, '83,p.274).
Doylestown, Pa. Descriptioa of a trap dike near

(Le wis, '85, p. 439).
Fossil plants at (Cook, '85, p. 96).
Remarks on iron ores nar (L sley, '73, p. 264).
Remarks on plant remains at (Britton, '85).

Dranesville, Va. Boundaries of the Newark near
(W. B. Rogers. '40, p.

63
).

Detailed description of geology near (W. B.
Rogers, '40, p. 65).

DRAPER, W. W. Reference to fossil footprints
found by (Ma 'farlane, '79, p. 63).

Dreshertown, Pa. Boundary of the Newark near
(C. E. Hall, '81, pp. 22, 64-65. Lesley, '85,
p. 1 xxi)

Mention of trap dike near (C. E. Hall, '81, p.
65).

DROON, T. D. Analysis of natural coke from
the Richmond coal feld, Va. (Clifford,'87,
pp. 10, 14).

Drowning creek, N. C. An outlying area of New-
ark on (Mitehel, '29, p.17).

DU CATEL, J. T. 1887.
Annual report of the geologist of Maryland,

1837.
[Annapolis, 1838.1 Pp. 1-39, maps A and B.
Contains a description of :me ef the features

of the Newark systvam, especially near
Frederick and Point of Rocks, pp. 20,24,36.

DUCATEL, J. T. 1840.
Annual report of the geologist of Maryland.
[Place of publication not given], pp. 1-46, pls.

1-3.
Another edition, same date, pp. i-viii, 1-59,

pls. 1-3.
Contains a brief reference to the conglomerate

of the Newark system in Maryland, p. 39.
DUCATEL, J. T. Cited on Newark limestone in

Maryland (Shaler. '84, p. 177, pl. 46).

DUCATEL, JULIUS T., and JOHN R. ALEX-
ANDER. 1884.

Report on a projected geological and topo.
graphical survey of the state of Maryland.
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DICATEL, JULIUS T., and JOHN 1t. ALEX-
ANDE R-Contin ed.

Annapolis, 1534. (Not seen.)
Rf printed in Am. Jour. Sci.. vol. 27, 1835, pp.

1-38.
Remark on the probability of finding coal in

Fred ricktown valley, Md., p. 23.
Dunellen, N. J. Boundary of First mountain,

trap near (Cook, '68, p 181).
Fossil ishes found near (Nason, '89, p. 29).

Dunham, N. J. Limestone at (Cook, '82, p. 4:).
Durfee' i mountain, Uoun. Trap dikes in primary

rocks, near (Percival '42, pp. 425-42).
Durham, Conn. Coal reported at (E. Hitchcock,

'23, vol. 6, p. 63).
Conglomerate at (E. Hitchocl. '35, p. 215. E.

-Hit lhcock '41, p. 442)"

Curvature of sandstone ridge a r (Percival,
'42. p. 432).

Fossil tiih loality at (J. H. Redfcld, '36).

Fossil 'ish,mentionof,in (Pereival, '42,p.446).

Fossil ti.hes collected at (Lyell ,'66, p. 456).
Frosil tishe; from, brief account of (E. Hitch-

cock. '"7, p. 267).
Fossil fishes from, description of (Egerton,

'49. p.8. Newberry.'78. W. C. Redticd '41).
Fos ii fishes fromn, descriptions gand figur. tit

(Newherry, '88).
Fossil fishes from, reference t (-ather, '4:.

p. -94).

hos it footprints from (E Ilithcock, '5s, pp.
et seq.).

Fossil plants from (Chapin. '87. Chapi",
9t).

Fossil plants from, d4scription and figures of
(Newerry, '68).

Relation of trap and sandstones near (Whelp.
lcy, '45, pp.62-63).

Sandstone hills near (Percival, '42, pp. 448,
449).

Trap columnar near (E. Hitchcock, '23, vol.
6, pp. sa- )- f

Trap near, brief acconnt of (E. Hitch ek,'23,
Vol. 6, P. 50).

Trap rid;,, near (P r cal, '42, p. 361 ).
Trap idges near, de'rip ion of (Per ival,'42,

p. 354).
Trap rocks at (J. D. D na, '7l).,

Durham, N. C. Depth of and anlysis of watcr

from an a irtnsan well at (Vunable, '87).
Marl near (Kerr, 75, p. 187).
Quarri es of Newark sandstone at (Shaler, '84,

pp. 181, 182).
Sandstone near (Kerr, '75, p. 304).

Durham, Pa. Boundary of the Newark near
(11. ). Rogers, '58, 1", l. 2, p. 668). s

Durham county, Coin. T'Irap tonglo rate in
(Per iv al, '42, p. 316).

Durham mountains, Conn. Altered tat p front
(Hawes. '75),

Observations on the origin of (Davis and
Whittle '9, p. 117).

Trap ridges near, description of posterior
(Davis and Whittle, '8 , p. 114).

Durlach P. 0., Pa. Boundary of the Nework
near (Frazer, '80, pp. 14, 42.

Eagle bridge, N. C. Section of coal-hearing shales
at (Emmons, '52, p. 150. Emmons, '56, pp.
257, 258.

Eagle falls, N. C. Coal near (Olmsted, '27, p. 126).

Slaes near (Olmsted, '27, p.127).
Earlville, Pa. Conglomerate from near (d'Invil-

liers, '83, p.387).
Detailed account of dips (d'Invilliers, '83, p.

g12).
Earth crust, section, showing ancient glacial

epochs (Shaler and Davis, '81, p. 102).
East liloommield, N. J. Description of copper mine

near (H. D. Rogers, '40, p. 161).
Dip iqn arries near(H. D. Rogers, '40, p.130).

East Bradford, Conn, Description of trap ridges
near (H oe', '89).

last Bradford. Pa. Mention of a trap dike near
(F azer, '84, p.693).

East Branch, N. J. Dip near (Cook, '68, p.198).

East cape, P. E. I. Newark ro'ks exposed near
(Dawson and Harringto n,'71, p.15).

East Cocalleo township, Pa. Report on the ge-

olo y of (Frazer, '80, pp. 43-44).
East Coventry, Pa. Newark rocks of (Frazer,'83,

p .').
East Earl township, Pa. Report on the geology

of (Frazcr, ''0, pp. 48-50).

East (ioshen, Pa. Mention of a trap dike in
(Frazer, '84, p.693).

Trap dike near (Lewis, '85, p. 445).
Fasthamptoi, Mass. An account of the trap

rock of (F. Hitcheoek, '41, pp. 641-643).
Brief a conut of trap near (E. Hitch ock, '23,

vol. . 45).
Fossili firn from (E. Hitchcock, '58, p.6).
) Fssil fern from, additional facts concerning

(F. Hi tch ok, '60).
Fossil ftrn from, description of (E. Hitchcock,

jr., '55).
Fossil fern from, nntion of (Fontaine, '83,

p. 57. E. Hitchcock, 55a, p. 408).
Fossil plants found at, mention of (Newberry,

'8, p. 12).
Trap dikes in primary rocks ear, description

of (Pcrcival, '42, pp. 422, 423).
East Haven, Conn. Aiygdaloid used as an iron

ore at (Prci al, '42, p. 325).
description of scenery near (E. Hitchcock,'23,

ol. 7, pp. 3-4).
Mine r logical c mpositien anl dahility of

building stony from (Hbhard. '8-).
\fineras at (Silliman, '1, ).

Sandstone gnarris at (Pereival, '42, p. 434),
Sandstone q carries near (Stealer, '84, p. 127).
Trap dike near (E. Hitchok, '23, vol. 6, pp.

!6, 57),
Brief acconat of (E. Hitchcock, '23, vol,6, pp.

4950))
Description of (E. Hitchcock, '35, p. 418. E.

Hitchcock, '41, pp. 655-656).
section of (W. M. Davis, '83, pp. 280, 305-307,

pls.9, 10).
Structure of (Percival, '42, p. 314).
Trap rid'e no'ar (Percival, '42, pp. 326-330).

East Long Meadow, Mass. Sandstone quarries of
(G.P. Merrill, '89, p. 450).
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East Marlboro, Pa. Mention of a -trap dike in
(Frazer, '84, p. 693).

East Meriden, Con. Trap ridges tnear tDavis and
Whittle, '$9, p.1

07
).

East Millstone, N. J. Trap dike near (Darton,
'90, p. 69). *

East Nantmeal, Pa. Irap dikes in (Frazer, '83,

p.233. Lesley, '83. p. 211).
East Pikeland, Pa. Newark rocks of (Frazer, *$3,

p. 223).
East Rock, Conn. Account of (Davis and Whit-

tle, '89, p.105).
Analysis of trap rock from (J. D. Dana, '73,

vol. 6, p. 116).
Brief account of (E. litchcock, '23, vol. 6,

p.50. E. h itehck, '35. p.417).
Critical study of origin of (4. 1).Dana. '91).
Description of (E. litchcock, '23, vol. 7, pp.

2-3).
Description of trap ridges near (Percival, '42,

pp. 331,335, 395-399).
Elevation of (J. 13. Dana, '75a, p. 498).
Example of a dike changing to an intruding

sheet (Percival, '42, p.300).
Formed by an intrusive trap sheet (W. At.

Davis, ',8, p. 463).
Garnets in the trap rock of (E. S. Dana, '77).
General account of (Silliuman, '10, pp. $7-92).
Geology and minaralogy of (Silliman, '14).
Lamnination of the trap of (Lesley, '56, p. 162),
Origin of form of (Whelpley, '45, p.64).
Quarries of trap rock at -(Shaler, '$4, p. 127).
St ructue connect t ed w i t h (Percival, '42, p. 438)-
Topographic form of trap ridge near (Perci-

val, '42, p. 306).
Easton, Pa. Fossil footprints and fossil plants

at (Cook, '85, p. 95).
Fossil footprints in museum of Lafayette Col-

lege (C. H. Hitchcock, '88, p. 122).
Easttown, Pa. Mention of a trap dike in (Fra-

zer, '84, p. 693).
Trap dike in (Frazer, '83, pp. 285, 286, 288).

East Vlncent, Pa. Newark rocks of (Frazer, '83,
pp. 222, 223).

East Windsor, Conn. Fossil bones found at,
account of ( E. HItchcock. '23, vol. 6, p. 43).

Fossil bones foud at, description of (Wy-
man, '55).

Brief account of (John al '21),.
Mention of (E. litchcock, '41, Pp. 503-504, pl.

49. E. Hitchcock, '58, p. 186. Percival,
'42, pp. 444,449. A. Smit h, '32, p. 220).

Note on (Silliman, '20. A . Smith, '20).
Reference to (i. Ititcheock, '35, p. 237).

EATON, AMOS. 1818.
An index to the geology of the Northern

States.
[BoStonj 12mo, pp. 1-32, and 1 plate.
Contains a brief general account of the New-

ark system in the Connecticut valley,
illustrated by a pictorial section.

EATON, AMOS. 1820.
An index to the geology of the Northern

States.
Troy N. Y., 16mo, 2d el., pp. i-xi, 1-286.
First edition not seen.

Bull. 85-13

EATON, AMOS- t'ontinued.
Contains a brief general account of ithe New-

ark rocks of the Connecticut valley and
of New York and New Jersey, pp. 206-
212,215-221 and of the associated trap
rock, pp. 249-256.

EATON, AMOK. 1824.
A geological and agricultural survey of the

district adjoining the Erie canal.
Albany [N. Y.], pp. 1-163, p1. 1.
Contains a number of references to the sand-

stone and trap of the Connecticutt valley,
pp. 34,92,93,146, 148.

EATON, AMOS. 1828.
Geological nomenclature, exhibited in a synop-

sis of North American rocks and detritus.
(Continued under the title "General geo-
logical strata.")

In Am. Jour. ScI., vol. 14, pp. 145-159, 359-
368, wit h 3 plates.

General remarks on lithological characters,
etc., pp. 145. 152-155, 365 367, pl. op. p. 145.

EATON, AMOS. 1830.
[Note on the presence of polite in Bergen

county, N. J.]
In Am. Jour. Sci., vol. 18, p. 376.
Mentions that oolite occurs in large quanti-

ties at Franklin, Bergen county, N. J.
Eato1n Hill, Conn. Description of (Hovey, '89, p.

366).
Economy Point, N. S. Dip at (J. W. Daw son, '79,

p. 101).
locks of (J. W. Dawson, '78, p. 101),

Edgetield, S. C. Brief account of contact mneta-
morphisnm in (Tnomey, '46, p. 6$).

Edge Hill, Pa. Conglomerate near (H. D. Rog-
ers, '58, vol, 1, p. 161).

Edge Hill, Va. Natural coke and trap at (De La
Beche, '48, p. lxvi).

Edgewater, N. J. Sandstone beneath trap at
(Cook, '68, p. 177).

Edonla, N. J. Dip in shalo at (Cook, '82, p. 125).

EDWARDS, A. C. Footprints collected under the
direction of (C. H. H itcheock, '$8, p. 121).

EDWARDS, A. M. 1871.
[Remarks on the cast of a tree stem in sand-

stone fronNewark, N. J.]
In New York Lye. Nat. Hist., Piroc., vol. 1,

1870271, p. 155).
Brief notice of the occurrence of the fossil

mentioned.
Cited on analysis of sandstone from New Jer-

se~y (Wtarts, '71).

EiGERTON, P. de M. C. 1849.
Palichthyolog'i Notes No. 3, on the ganoidei

hterocerc .
In London Geol. Soc., Quart. Jour., vol. 6,

1850, pp. 1-10, and 2 plates.
Discusses the taxonomic relation of certain fos-

sil fishes from the Connecticut valley and
New Jersey, described by L. Agassiz and
J. H. Redticld. Establishes the genus
Isehypterus and a new species of Catop-
torus. Concludes with a summary of
genera and species which includes a num.
her of American fossils.
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EGERTON, P. Cited on age of the Jura-Trias
rocks of eastern United States as indi-
cated by fossil fishes (Lyell, '47, p. 278).

Cited on age of the Richmond coal field, Va.
(Taylor, '48, p. 47).

Cited on fossil fishes (E;. Hitchcock, '58, pp.
5-6. Lyell, '66, p. 456. Lyell, '71, p. 362.
Newberry, '88,p. 20, 25).

Cited on fossil fish .s from Richmond coal-
field, Va. (Lyoll, '47, pp. 275,278).

EGLESTON, THOMAS. 1886.

The cause and prevention of the decay of
building stone.

In Am. Soc. Civil Eng., Trans., vol. 15, pp.
647-704.

Refers to the use of trap rock for architectural
purposes, p. 666.

Discusses the decay of sandstone, and espe-
cially of Newark sandstone, in Now York
city, pp. 676-680. '

Cited on the decay of Newark sandstone in
New York city (Smock, '90, p. 297).

Egypt, N. C. Analyses of coal from (Chance, '84.
Chance, '85, p. 36. Emmons. '56, pp. 248-
250. Genth, '71. Hale, '83, p. 226. Kerr,
'75, pp. 293-294).

Analysis of iron ore from (Emmons, 'S7, pp.32,
33. Kerr, '75, pp. 226-227).

Analyses of magnesian limestone from near

(Emmons, '58).
Bituminous shale at (Kerr, '75, p.295).
Boundary of the Newark near (Emmons, '56,

p. 244).
Brief account of rocks near (Emmons, 57b, p.

76).
Coal at, brief account of (McGehee, '83, p. 76).
Coal near, explorations for (Chance, '85, pp.

35-40).
Coal near, outcrop of (Wilkes, '58, p. 4).
Detailed account of shaft at (Wilkes, '58, p.6).
Eflloresencte of salt in (Jones, '62, p.90).
Fossil mammalia from, reexamination of (Os-

born, '86).

Fossilmammals from (Emmons, '57, pp. 93-96).
Fossil plants. description of (Emmons, 56, pp.

288-295).
Fossil reptilian bones from (Emmons, '57, pp.

79,92).
Fossil shells from near (Emmons, '57, p.134).
Fossils obtained at (Emmuons, '57, p.32).
Iron ore in shaft at (Emmons,'56, p.262).
Iron ore near (Kerr, '75, pp. 225-230).
Position and depth of shaft at (Emmons, '7a,

p. 7).
Purity of water in shaft at (Emmons, '56, p.

233 ).
Quarries of Newark sandstone at (Shaler,'84,

pp. 181,182).
Ripple marks on sandstonefrom (Emmons,'57,

p.
3

2).
Sandstone near (Kerr, '75, p. 304).
Section in shaft at (Emmons, '56, pp. 233-234.

Esnmnons, '57, pp. 31-32. Jackson, '56a, p.
31. Kerr, '75, p.142. Wilkes, ' 8, pl. op.
p. 6).

Section in shaft at, after Wilkes (Chance, '85,
p. 21).

Egypt, N. C.-Continued.
Thickness of coals and shales at (Emmons,

'56, pp. 286-287. Emmons, '56, pp. 21, 233-

289).
Thickness of strata in shaft at (Emmons. '57,

* p. 30. Fontaine, '83, p. 100).
Elizabeth, N. J. Bored wells at (Cook, '85, p. 144,

Nason, '837).
Exposure of sandstone and shale near (Rus-

sell, '78, p. 224).
Elizabeth, Pa. Trap dikes near (Frazer, '80, p.

28).
Elizabeth copper mine, Pa. Trap dikes near (H.

D. Rogers, 58, vol.2, p. 707).
Ellzabethtown, N. J. Reference to geology near

(I.D.R Rogers, '40, p.129).
Elizabethtown, Pa. Boundary of the Newark

near (H. D. Rogers, '58, vol.2. p. 668).
Brief account of having seen basalt in (T. P.

Smith, '99).
Trap dikes near (H. D. Rogers, '58, vol. 2, p.

687).
Elizabeth township, Pa. Report on the geology

of (Frazer, '80, pp.39-41).
Elk Run, Va. Brief aceountof a so-calld copper

mine at (Jackson, '59).
Elkton, Va. Detailed description of geology near

(W. B. Rogers, '40, p. 66).
Ellungtoa, Conn. Description of trap dikes in

primary rocks near (Perci al,'42, pp. 425,
426).

Report of the finding of coal at (E. Hitchcock,
'23, vol. 6, p.63). .

Elllngton's, N. C. Fossil plants from (Emmons,
'56, pp. 32

4-338. Emmons, '57, pp.100-132).
Elliott's limestone quarry, ('nn. An account of

the rocks at (P ercival, '42, pp. 344, 363).
ELLS, I. W. 1880.

Report on tho geology of southern New Bruns.
wick, embracing the counties of Charlotte,
Sunbury, Queens, Kings, St. John, and
Albert.

See Bailey, Matthew, and Ells, 1880.
ELLS, R. W. 1884.

Report on explorations and surveys in the in.
terror of the Gasp6 peninsula, 1883.

In geological and natural history survey and
museum of Canada, report of progress,
1882-'83-'84, Montreal, 1885, pp. 1E-34E.
Accompanied by nine quarto sheets of a
geological map of New Brunswick, Que.
bec, and Prince Edward island.

Describes the rocks of Prince dward island
and gives reason and ohservation for not
considering their of Triassic age; but
stat es that it cre may Possibly be small
outlines of this period on the island. In-
cidentally th Newark rocks of Nova
Scotia are described. See pp. IIE-19E,
and note on atlas sheet I No. 5, SW.

ELLS, I1. W. 1885.
Report on the geological formations of east-

ern Albert and Westmoreland counties,
New Brunswick, and port ions of Cumber.
land and Colchest ot ntics, Nora Scotia,
by R. W. Ells, 1884. Montreal, 1885.
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ELLS, R. W.-Continned.
In Geological and Natural History Survey of

Canada. Annual Report (n. s.), vol. 1.
Montreal, 1856, pp. 1E-71E, accompanied

by map of the province of N Brus-
wick [sheet 2-SW]; [map of] Nova Scotia
and Ne w Brunswick [sheet 4-N ] and
a plate of s-tions in portfolio.

In this report the outcrops of t !e Newark ys-

tom along the north shore of Minas basin

are briefly described on pp. 6E, 7E. and in
connection with a description of the Lower
Carboniferous north of Minas basin sov-
eral references to this system are included,
pp. 43E-51E.

Cited on the geology of Prince Edward island
(Bain and Dawson, '85, p.117).

EMERSON, BEN. K. 1882.
The Deerfield [Mass.] dike and its minerals.
In AMn. Jour. SoI., 3d ser., vol. 24, pp. 195-202,

270-278, 349-359.
Describe athe geographical extent of the dike

mentioned, and ( tain associated faults,
together with its lithology, decomposition,
mineralogy, etc.

EMERSON, B. K. 1886.
The Holyoke range on the Connecticut.
In Am. Assoc. Adv. Sci., Proc. vol. 35, pp.

233-234.
Abstract in Am. Jour. Sei, 3d ser., vol. 32,

pp. 
323-

324
.

A abstract of a paper describing the structure
and lithology of the Holyoke trap sheet.

E PERSON, BEN. K. 1887.
['Topography and geology of Ilampshire

county, Mass.] -
In .azetteer of Hampshire county, Mass.,

1654-1887, compiled and edited by W. B.
Cray, pp. 10-22.

Contains a sketch of the mode of origin of the
sandstone and trap rock of the Conn cti-
cut valley and of their subsoquent ero-
sion, pp. 18-20.

EMERSON, B. K. 1891.
[Remarks on the basal conglomerate of the

Newark in the Connecticut valley.]
In Geol. Soc. Am., Bull. vol. 2, p. 22:3.
Remarls on a paper by R. Pumpelly. Refers

to secular disintegration before the depo.
sition of the Newark. Gives thickness of
arkose in Massachusetts.

EMERSON, I. K. Cited on a fault at Turner's
Falls, Mass. (W. M. Davis, '88, pp. 469,
471).

Cited on the Newark system in the Connecti.
cut valley (Newberry, '8, pp. xiii-xiv).

Cited on origin of lime atonf in the Newark

rocks of Massa husetts (W. M. Davis,
'89, p. 66).

Cited on origin of the rel color of the New.
ark sandstone (Russrll, '8', p. ,,).

Cited on overflow trap sheets in lass;ach.
setts (W. M. Davis, '83, p. 297. W. t.
Davis, '88, p. 465).

Emerson creek, N. B. Rocks of (Gesner, '41, p.1
4
).

Emig's mill, Pa. Dip of sandstone at (Fraser,
'76, p. 94).

Trap near (Fraser, '76, p. 94).
Emigsville, Pa. Conglomerate from (Fraser, '76,

p. 153).
Dip near (Fraser, '76, p. 88).
Limestone conglomerate from (C. E. Hall, '78,

p.17).
Section through (Fraser, '76, op. p. 92).

Emilysville, York county, Pa. Fossil reptiles
found at (Fraser. '85, p. 403).

Emmettsburg, Pa. Boundary of the Newark
near (H. D. Rogers, '58, vol. 2, p. 669).

Catolog'ue of specimens of trap, etc., from
near (Fraser, '77. pp. 254, 255, 332-381).

Conta ct mtetamnorplism near (H. D. Rogers,
'58, vol. 2, p. 691).

Iron ore near (H. D. Rogers, ' 8, vol. 2, p. 691}.
Trap dikes near (H. D. R ogrs, '58, vol. 2, pp.

688, 691).
Trap from (C. E. Hall, '78, p. 61).

EMONS, E. 1836.
Notice of a scientific expedition [to Nova

Scotia and New Brunswick].
In Am. Jour. Sci., vol. 30, pp. 330-54.
Contains a general description of the trap on

the southeast shore of-the bay-of Fendy,
with occasional references to the associ-
ated sandstone, and a few records of dip,
contact metamorphism, etc. A brief ac-
count of Quaco head, N. B., is also given.

EXXONS, EBENEZER. 1841.
Report on the ornithichnites or footmarks of

ext inet birds, in the New Red sandstone of
Ma ssahusetts and Connecticut, observed
by Prof. Hitchcock, of Amherst.

Sec (Rogers, H. D., L. Vanuxem, R. C. Tay-
lor, . Emmons, and T. A. Conrad, 1841).

[EMXONS, E.] 1842.
Topogr'aphy, geology, and mineral resources

of the State of New York.
In a gazetteor of the state of New York.
AlbanyN, 12mao, pp. 3-25.
Contains a brief account of the trap rock on

the west bank of the Hudson, pp. 16-17.
EMMONS, E. 1842a.

Geology of New York [Part IV].
Albany, 4to, pp. i-x, 1-437, pls. 1-17.
Shows the position of the Newark ysttm in

the New York series of sedimentary rocks,
p.429.

ElIMONS, EBENEZER. 1846.
Natural History of New York, Part V. A gri-

'ulturo, vol. 1.
Albany, 4to, pp. i-xi, 1-371, and 21 plates.
Contains a brief amount of the Newark rocks

of 'ockland county, N. Y., pp.200-201.

E1MONS, EBENEZEII. 1852.
Report of Prof. Emmons on his geolt gical sur-

vey of North Carolina.
Raleigh, pp. 1-182.
Contain detailed description of the Deep river

andi Dan rivtr coal fields, N. C., pp. 113-159.

EMMONS, EBEN EZER. 1856.
Gologicat rep rt of the midland counties of

Worth Carolina.
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EMMONS, EBENEZER-Continued.
New York and Raleigh, pp. i-xx, 1-351, and 1S

maps and plates.
Reviewed by Charles Dewey, in Am. Jour.

Sci., 2d ser., vol. 24, pp. 427-430.
Abstract in Neues Jahrbuch,1858, pp.3358-359.
Reprinted in "In coal and iron counties of

North Carolina," by P. M. Hale,
Contents relating to the Newark system.,
Deep river coal field. Page.

Masses composing the formation. 227-239
Considerations respecting age ... 227-239

Geographical extent of coal measures,
together with the under and over
lying sandstones ................. 239-246

Quantity and quality of the Deep
river coal, composition, etc...... 246-254

The Dan river coal field. Description
of (E. Emmons) .................. 259-291

Economic products of the coal fields
and of the red sandstones ........ 261-268

The advantages of Deep river forth
manufacture of iron. et.......... 268-270

History of opinions respecting the age
f the Deep and Dan rivers forma-

tions. Division of the series with
remarks sustaining it............ 271-283

Description of organic remains....... 283-318
The coal fields of Deep river and of

Richmond, Va., compared........ 338-342

EMMONS, EBENEZER. 1857.
American geology, containing a statement of

the principles of the science, with full il-
lustrations of the characteristic American
fossils, Part VI.

Albany [N. Y.], pp. l-x,1-152, and 13 plates.

CONTENTs.

Preface .--.--. --- .--. ----
Subject stated in the preliminary re-

marks.....................
Geographical distribution of the Per-

mian and Triassic (Newark) sys-
tems of the Atlantic slope..... .

Of the relations which exist among the

sandstones and slates of the differ-

ent troughs or basins which have
been described ...................

Comparisons of the beds described in
the foregoing sections and their
subdivisions proposed............

Proposed divisions and comparisons
with European equivalents ......

General statements respecting the
series of rocks to be described.
Conglomerate, its composition and
variable thickness. Brown and
red sandstone, its parallelism with
Rothe Todte Liegendes, its fossils

Lithological character of the coal
measures of Rothe Todte Liegen-
des, composition of the coal shales,
black band, etc. Beds penetrated
by the Egypt shaft; Dan river
coal seams .......................

Page.
v-v ii

1

2-4

5-13

13-16

16-18

19-20

29-44

EMMONS, EBENEZER-Continued. Page.
Fossils of the coal slat s and shales,

sandstones, etc...........- - 34-36
Of the animal reins of the slates

and shales of the Chatham series. 36-54
Rept ilia ; charactcrijics of reptiles

and their general distribution in
the rocks......................... 5-4-57

The saurian remains of the Chatham
series ............................ 58-65

Mammal of the Permian epoch....... 93-96
Subject-matter respecting the upper

or the Triassic (New ark) series.. 97-98
Fossil of the Newarka sae referred

to their proper classes and orders- 99-134
Footprints or body imprints found in

the upper series or Trias......... 135-141
Vertebrata...--...................... 142-149
On the pyroplastic rocks banging to

the sandstone series.............. 149-151
EMMONS, EBENEZEB. 1867a.

Special report of Dr. E. Emmons, concerning
the a vantage s of the valley of the Deep
river [North Carolina], as a site for the
establishment of a national foundry.

Raleigh, pp. 1-14.
Describes briefly the coal, iron, and building

stone of the region referred to, pp.6-11, 12.

EMNONS, E. 1857b.
Fossils of the sandstones and slates of North

cagoliina.
In Am. Assoc. Adv. SI., Proc., vol. 11, 1858,

pt. 2, pp.76-80.
Abstract in Ann. Sci. Discov., 1857, pp. 312-

314.
Presents a generalized section of the Newark

rocks of North Carolina, followed by a
sumniary of results obtained from a study
of their fauna and flora, and a discussion
of their ge as compared with certain for-
mations in Europe.

EMMONS, EBENEZE R. 1857c.
Permian and Triassie systems of North Caro-

lina.
In Edinburgh New Philosophical Journal, N.

S., vol. 5, p. 370.
Abstract in Neues. Jahrbuch, 1857, p. 343.
Abstract of a paper read at the Albany meet-

ing of the American Association for the
Advancement of Science,1856. The New-
ark system in North Carolina is stated to
belong to the Permian and Triassio sys-
tens. The fossils on which this classifi-
cation is based are mentioned.

EMMON , E. 1858.
The chemical constitution of certain members

of the Chatham series in the valley of
Deep river, North Carolina.

In Am. Assoc. Adv. Sci., Proc., vol. 12,1859,
pp. 230-232.

Refers to divisions that have been made in
classifying the Newark rocks of North
Carolina, and presents three analyses of
magnesian limestone from near Egypt.
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EMMONS, E.-Continued.
Cited on ago of the coal-hearing rocks of North

Carolina (Chance. '1,5, p. 17. J. D. Dana,
'56, p. 322. Jcks 5, '0a, pp.:1-32. Lea-

uereux, '76, p. 283. M-afarlane, '77, pp.
518-528. Macfarlan , '79, p. 42. Marcou,
'88, p. 30. W. C. Rcdfield, '56, p. 188).

Cited on age of the Newark system (Hitch-
cock and Hitchcock, '67, p. 416. Lea, '58.

Newberry, '88, p. 9. H. D. Rogers, '58,
vol. 2, pp. 696-697).

Cited on cypridie from North Carolina (Jones,
62, p. 125).

Cited on Deep river coal field, N. C. (Lyell,'66,
p. 457).

Cited on efflorescence of salt in the Egypt
shaft, N. C. (Jones, '62, p. 90).

Cited on extent of the Newark in North Caro-
lina (Wilkes, '58, p. 2).

Cit ed on fossil bird bone from North Carolina
(Mackie, '64).

Cited on fossil crustaceans from the Newark

system (Jones, '62, pp. 8687).
Cited on fossil fishes of the Newark system

(Newber ry '88).
'ited on fossil mammalians from North Caro-

lina (Osborn, '86).
Cited on fossil mammalians in North Carolina

(H. D. Rogers, '58, vol. 2, p. 761).
Ci I d on fossil plants in North Carolina ( Mar-

con, '59, p.25. Marcou, '90). #
Cited on fossil reptiles from North Carolina

(H. D. Rogers, '58, vol.2, p. 895).
Cited on geology of the midland counties of

North Carolina (Marcou, '58, pp. 15-16).
Cited on geology of Virginia and North Caro.

lina (Archie. '58).
Cited on intrusive trap sheets in New .Jersey

(W. M. Davis, '83, p.294).

Cited on Newark of North Carolina (Miller,
'79-'81, vol. 2, pp. 225-227).

Cited on Older Mesozoic flora of North Caro-
lina (Fontaine, '83, pp. 60, 62, 63, $8,89,97-
128, pls. 48-54).

Notice of work by (Miller, '79-'81, vol. 2, pp.
152-154).

Reference to description of fossil mammal by
(Osborn, '87).

Review of geological report by (Dewey, '57).

Enfield, Conn. Brief account of shale at (E.
Hitchcock, '35, p. 217).

Coal found in (E. Hitchcock, '41, p.139).
Fossil plants from (E. Hitchcock, '41, p. 453).
Mention of the finding of fossil plants at (A .

Smith, '32, pp. 219-220).
Report of the finding of coal at (E. Hitchcock,

'23, vol.6, p. 63).
Red shale in (E. Hitchcock, '41, p. 443).
Ridges in (Percival, '42, p. 445).

Enfield bridge, Conn. Localities of fossil foot-
prints near (E. Hitchcock, '41, p. 40).

Enfield falls, Conn. Description of fossil foot.
prints from (E. Hitchcock, '58).

Enfield falls, Mass. Brief account of sandston
near (E. Hitchcock, '35, p. 221).

Enfield falls, Mass.-Continued.
Character of sandstone at (E. Hitchcock, 41,

pp. 446-447).
Concerning coal near (E. Hitchcock, '35, p.

231).
Enfeld ridge, Suflibid, Conn. Fossil footprints at

(E. Hitchcock, '58, pp. 50, et seq.).
Englewood, N. J. Boundary of trap outcrop at

(Cook, '68, p. 177).
Description of the geology near (W. M. Davis,

'83, pp. 269-271).
Dip of sandstone near (W. M. Davis, '83, p.

269).
Indurated shale near (Darton, '90, p.52).
Mention of building stone near (Cook, '81, p.

43).
Outcrops of trap and sandstone near (Cook,

'68, p.178).
Sandstone on trap at (Cook, '68, p. 201).
Sandstoneon west slopeof Palisades at (Cook,

'68, p. 208).
Sandstone quarries at (Cook, '79, p. 21).
Upper contact of Palisade trap sheet near (Da-

vis and Whittle, '89, p. 106).
English company's colliery, Ta. Analysis of coal

from (Clifford, '87, p. 10).
English neighborhood, N. J. Boundary of trap

outcrop at (Cook, '68, p. 177).
Ephrata, Pa. Boundary of the Newark near (Fra.

zer, '80, pp. 43, 44. Lea, '58, p. 92. H. D.
Rogers, '58, vol.2, p. 668).

Ephrata hills, Pa. Boundary of the Newark near
(Frazer, '80, p.15).

Ephrata township, Pa. Report on the geology of
(Frazer, '80, pp. 44-48).

Eppes falls, Va. Boundary of Newark area near
(Heinrich, '78, p. 231. W. B. Rogers, '40,
p.

7 1
).

Erbs mli, Pa. Boundary of the Newark near (H.
D. Rogers, '58, vol.2, p. 6681).

Evans, N. C. Exploration for coal near (Chance,
'85, pp. 43-47).

Evans bridge, N. C. Boundary of the Newark
near (Mitchell, '42, p. 130).

Fossil tree trunks found near (Emmons, '52,
p.148).

Unconformity of Newark and Taconic near
(Emmons, '56, p. 242).

Evans mills, N. C. Section at (Emmons, '56, p.
231).

Evlttstown, N. J. Character of the formation near
(H. D. Rogers, '40, p.131).

Ewingville, N. J. Dip in shale near (Cook, '82,
p. 26).

Exeter, Pa. Contact metamorphism at (d'Invil-
hers, '83, p. 199).

EYERMAN, JOHN. 1886.
Footprints on the Triassic [Newark] of New

Jersey.
In Am. Jour. SI., 3d ser., vol. 31, p. 72.
Brief description of fossil footprints from

near Milford, Hunterdon county, New
Jersey.

EYEBMAN, JOHN. 1889.
[Fossil footprints and fossil plants from Mil.

ford, New Jersey.]
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In notes on geology and mineralogy. In

Philadelphia Acad. Nat: Sci. Proc., 1889,
[vol. 40], pp. 32-33.

Gives a list, with measurements, ,f fossil foot-
prints from the locality mentioned.

Fairfax, Va. Boundaries of the Newark near
(W. B. Rogers, '40, pp. 63, 66, 67).

Description of the Newark near (W. B. Rog-
ers, '40, pp. 64-69).

Detailed description of geology near (W. B.
Rogers, '40, pp. 66,67).

Fairfield, Conn. Description of trap dikes in
primary rocks near (Percival, '42, pp. 415-
416).

Overflow trap sheets near (W. 14. Davis, '88,
p. 465).

Fairfield, Pa. Boundary of the Newark near
(Frazer, '82, p. 123. H. D. Rogers, '58,
vol. 2, p. 669).

Conglomerate from (Frazer, '80, p. 291).
Conglo rate near (H. D. Rogers, '68, vol.

2, p. 684).
Contact metamorphism near (H. D. Rogers,

'58, vol. 2, p. 684, 691).
Copper ore at, detailed account of (Frazer,

'80, p. 301-304).
Copper ores near (Frazer, '82, pp. 132-134).
Dip at (Frazer, '80, p. 301).
Dip in shale near (H. D. Rogers, '58, vol. 2, pp.

684-691).
Iron ore near (H. D. Rogers,'58, vol. 2, p.691).
Limestone from (Shaler, '84, p. 156).
Trap dikes near (H. D. Rogers, '58, vol. 2, pp.

684,690,691,692).
Fairfield, S. C. Description of trap dikes in

(Tuomey, '44, p. 12).
Fair Haven, Conn. Relation of trap and sand-

stone near (Whelpley, '45, p. 63).
Trap dike in, mention of (Hovey, '89, p. 377).
Trap dike near (W. M. Davis, '83, p. 268).
Trap ridges near, description of (Percival,

'42, pp. 331,333,335).
Trap rocks near, description of (Davis and

Whittle, '89, pp. 110-111).
Fair Haven, East, Conn. Contact metamorphism

near (Hovey, '89, pp. 369-375).
Trap ridges near (Hovey, '89, p. 366).

Fairmont Hill, N. J. Structure of (Darton, '90,
p. 43).

Fair View, Pa. Mention of a trap dike near
(Frazer, '84, p. 693).

Fairville, N. J. Dip in sandstone at (Cook, '82,
p.24).

Fairville, Pa. Boundary of the Newark near
(Frazer, '80, p. 15, 48,49).

Fall mountain, Mass. Description of scenery
near (E. Hitchcock, '23, vol. 7, p. 12).

Fall river, Mass. Description of faults at the
month of (Einrson, '82, pp. 195-196).

Falls of the Passaic, N. J. 'ontact meintaor-
phism near (H. D. mgers, '40, p. 146).

Description of trap outcrop at (f. 1). Rogers,
'40, p. 146).

Falmouth, Pa. Detailed description of thei New-
ark rocks near (Frazer, '80, pp. 1 c-104).

Falmouth, Pa. -Continued.
Trap near, description of (Frazer, '80, p. 34.

H. D. Ttoters, '58 vol. 2, p.8).

Fanwood, N. J. Descript ion of the geology near
(W. M. Dvi. '83, p. 275).

Farmersvilie, N. C. A naly sis of blackhand from
(Eiinons, '56, p. 264).

Analysis of coal from (Emmons, '56, pp.
247-248,249, 250. Kerr, '75, pp. 293-294).

Boundary of the Newark near (Emmons, '56,
p. 244).

Brief account of coal at (Emmons, '57a, p. 7).
Dips and strikes near (W. R. Johnson, '51,

pp. 6-7).
Fossil reptilian bones from (Emmons, '57, p.

92).
Outcrop of coal in (Wilkes. '58, p. 4).
Thickness of coal scams near (W. R. John-

son, '51, p. 8).
lUneuformity of Newark and Taconic near

(E ions, 5, p. 242 ).

Farmington, Conn. Building steno from, brief
a+count of (E. Hitchcock, '35, p. 46).

Baildiii stone near (Percival, '42, p. 439).
Indfurat ed bitumen foul nea r (Percival, '42,

pp. 375, 176).
Limest one near (Pmereival, '42, pp. 316, 443).
Overflow trap sheet near (W. M. Davis, '88,

p. 464).
Sandstone quarries near (Shaler, '84, p. 127).
Trap ridges near (Percival, '42, pp. 368-370).

Farmington hills, Conm. Analysis of diabatite
from (Hawes, 75a).

Topographic form of trap ridge near (Percival,
'42, p. 304).

Farmington mountain, Conn. Anterior trap ridge
of (Da\is and Whittle, '89, pp. 109-110).

Description of (Percival, '42, p. 374).
Small map of (Davis and Whittle, '89, p1. 3).

Farmington river gap, Conm. Trap ridges near
(Davis ind W'hittle, '89, p. 109).

Farmville, N. C. Analysis of coal and natural
coke from (Lattile. '86).

Analysis of coal from (Chance, '84).

Coal at ( acfarlane, '77, p. 519).
Coal at, quality of (Emmons. '52, p. 131).

Coal near, explorations for (Chance, '85, pp.
26-33).

Dip at (Macfarlane, '77, p. 518).
Dip of coal seams near (Chance, '84, p. 518).
Reference to fossil fishes from (E. Hitchcock,

'41, p. 440).
Reptile remains from (Enmons, '36, p. 109).

ection of coa; isnas at (Chance, 85, p. 22).
Section of coal seams near (Emmons, '52, pp.

124-129).
Sketch showing outcrop of coal near (Chance,

'85, p. 27).
Farmville, Va. Boundary of the Newark iear

(W. B. Rogers, '39, pp. 74-76).
Mention of coal shales and coal seams at

(HIn'ich, '78, p. 272).
Short a cunt of coalfield near (Dad dow and

Banran, '66, pp. 402-403).

Farmville area, Va. Brief account of (Eilons,
'57, p. 3. Hotchkiss, '81, p. 120).
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Farmville area, Va.-Continued.
Brief review of the occurrence of coal in

(Chance, '85, pp. 18-19).
General account of the coal of (Patton, '88, p.

23).
Faults. grief discussion of (W. M. Davis, '88,

pp. 469-481).
Faults in Connecticut. Discussion of (Hovey,'89,

pp.378-379. W.M.Davis,'89e).
Detailed study of, near Meriden (W.M. Davis,

'89).
Map of, near Meriden (W. M. Davis, '89c, p.

424).
Possible existence of (E. Hitchcock, '58, p.15).
South Britain (W. M. Davis, '88, p. 472).
Woodbury, section showing (W. If. Davis,'88,

p.472).
See, also, Connecticut valley.

Faults in Connecticut valley. (W. M. Davis,,'82.
W. M. Davis, '82a, pp. 120-124. W. M.
Davis,'83. W.T. Davis, '88. W. 'f. Davis,
'91. Davis and Loper, '91. Davis and
Whittle,'89. Percival, '42, p.300).

Discussion of (W. M. Davis, '86, p. 344. W.
M. Davis, '88. W. M. Davis, '89b, pp.
27-29).

Hypothetical section of (W. M. Davis, '86, p.

350).
Marginal (W. M. Davis, '88, p. 474).
Origin of (W. M. Davis, '88a).
Systematic arrangement of (W. M. Davis, '88,

pp. 474-477).
See, also, Connecticut and Massachusetts.

Faults in Massachusetts. At mouth of Fall river
(Emerson '82).

See, also, Connecticut valley.

Faults in New Jersey. (Cook, '79, p. 33. Cook,'82,
p. 16. Cook, 83, p. 25. Cook, '87. Cook,
'89, pp. 13-14. Darton,'90. W. M. Davis,
'82. W. M. Davis, '83. Lesley '83, p.181.
Nason, '89, pp.25, 3r-33).

At Belleville (Cook,'81, p. 44).
Garret rock (Darton, '90, p.23).
Haledon quarry (Cook, '83, p. 25, pl.).
Hudson county (Darton, '90. Russell, '80, pp.

32 33).
Lambertville (Lesley, '83, p. 181).
Palisades (Nason, '89, p. 26).
Paterson (W. M. Davis, '83, p. 309, pl.11).
Plainfield (Cook, '68, p. 677).
General, absence of (Cook, '68, p. 202).

Faults in New York. In Palisade trap sheet (Dar-
ton, '90, pp. 41-45).

Faults in North Carolina. Deep river area
(Chance, '85. p. 59).

Gulf (Emmons, '56, p.241).
Faults In Nova Scotia. (Dawson, '78, p.104).
Faults in Pennsylvania. (Frazer,'84. Lewis,'85,

p.440. H. D. Rogers, '58, vol.1, pp. 86,87).
Border of the Newark (Lesley, '63, pp. 188-189).
Bucks county (Lesley, '85, p. xxvii).
Cornwall iron mine (Lesley and d'Invilliers,

'85, pp. 498-506).
Dillsburg (Frazer, '77, pp. 328-330. d'In-

villiers, '86, p.1503).
Yardleyville (Lewis, '82).

Faults in Pennsylvania-Continued.
Yellow springs (H. D. Rogers, '58, vol. 1, p.88).

Faults in Virginia. Farjuville (Daddow and Ban-
nan,'66, p. 403).

Midlothian (Fontaine, '79, p. 36).
Richmond area (Fontaine, '79, pp.35, 36. New-

ell, '89. W. B. Rogers, '36, pp.55-56. Sha-
ler,'71, pp.114,118).

Origin of, briefly considered (W. M. Davis,
'80a, p.1

9 6
).

Producing overlap, diagrams showing (W. M.
Davis, '88, p. 475).

Various observations cited (W. M. Davis, '83,
pp. 304-305).

Fauquier county, Va. Character of conglomerate
in (W. B. Rogers,'39, p.72).

Description of the Newark in (W. B. Rogers,
'40, pp. 64-69).

Reference to fossil fishes from (E. Hitchcock,
'41, p.

44
0).

Fayettesvrlle, Va. Boundary of Newark near
(Heinrich, '78, p. 235).

Feltville, N. J. Absence of contact metamor-
phism at (Darton, '89, p. 135).

Baryta at (Cook., '68, p. 709).
Boundary of First mountain, trap at (Cook,

'68, p. 182).
Boundary of Second mountain, trap at (Cook,

'68, p. 183).
Copper ores near (Cook, '68, p. 676).
Description of the geology near (W. M. Da.

vis,'83, pp. 274-276).
Dip at (Cook, '68, p. 196).
Dip in sandstone at (Cook, '82, p. 24).
Junction of trap and sandstone at (Russell,

'78a):
Limestone at (Cook, '68, p. 214. Cook, '79, p.

18. Cook, '82, pp. 22, 42).
Limestone near (Nason, '89, p. 22).
Sandstone above trap at (Cook, '68, p. 201).
Section of trap sheet rear (Darton, '90, p. 26).
Surface of trap sheet at (Darton, '90, p. 26).
Trap exposures near (W. M. Davis, '83, p. 309,

pi. 11).
Ferrish's coal mine, N. C. Analysis of coal from

(W. R. Johnson, '50, p. 165. Macfarlane,
'77, p. 525).

Discovery of (W. R. Johnson, '50, pp. 161-
162).

Fiddlers creek, N. J. Dip near (Cook, '8, pp. 197,
198).

FIELD, ROSWELL. 1866.
[On fossil footprints from Greenfleld, Con-

necticut.]
In Boston Soc. Nat. Hist., Proc., vol. 5, pp.

160, 166).
Describes a slab of sandstone covered with

footprints.

FIELD, ROSWELL. 1856,
[Note on the discovery of the footprint of a

biped web-footed animal at Greenfield,
Massachusetts.]

In Boston Soc. Nat. Hist., Proc., vol. 6, pp.
10, 11.

A brief extract from a letter relating to the
discovery.
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FIELI), ROSWELL. 1860.
Orinthichnites, or tracks resembling those of

birds.
In Am. Jour. Sci., 2d ser., vol. 29, pp. 361-363.
Abstractin Neues Jalrbuch,1861, pp. 877,878.
Discusses the ornithic claracter of the foot-

prints discovered in the Connecticut val-
ley ; shows that some of the three-toed
tracks were made by four-footed animals.

FIELD, ROSWELL. 1860a.
[On the probable reptilian or mammalian char-

acter of the footprints in the sandstone of
the Connecticut valley.]

In Boston Soc. Nat. Hist., Proc., vol. 7, pp.
316-317.

Discovery of fossil at Turners Falls, Mass.
(R. Hitchcock, '58, p. 7).

Field copper mine, N. J. Altered shale near
(Cook, '83, p. 24).

Contact of trap and sandstone at (Cook, '82,
p. 51).

Dip in shale at (Cook, '82, p. 24).
Fossil Estherias and fishes found in (Nason,

'89, pp. 29, 30).
Figeley's ore bed, Pa. Sandstone on the border

of (H. D. Rogers, '58, vol. 1, p. 88).
Filler's ore pit, Pa. Report on (Frazer, '77, p.

222).
FINCH, J. 1826.

Memoir on the New or Variegated sandstone
of the United States.

In Ai. Jour. Sc., vol. 10, pp. 209-212.
Contains some observations on the Newark

sandstone in New Jersvy, dissents from
the use of the name Old RId sandstone for-
that terrane. and uses the name New or
Variegated sandstone instead.

FINCH, JOHN. 1828.
On the geology and mineralogy of the country

near Westchester, Pa.
In Am. Jour. Sci.. vol. 14, pp. 15-18.
Brief account of the Newark sandstone (caled

second or variegated sandstone) and asso-
ciated trap near Westchester, Pa.

FINCH, J. Cited on the age of the 1'owark sys.
tem (C. H. Hitchcock, '71, p. 21).

Fire clay in North Carolina. (Chance, '85, p. 25.
Emmons, '56, pp. 265-266. Kerr, '66, pp.
46, 47).

Dan river area (Emmons, '52, p. '. )-
Deep river ar a (Emmons, '52, pp. 123-124).

First Newark mountain, N. J. Boundaries of
(Cook, '68, pp. 180-182).

Brief description of (Russell, '78. p. 241).
Building stone near (Cook, '68, p. 506).
Contact metamorphism near (Cook, '87, p. 125).
Copper ores of the (Cook, '68, p. 676).
Description of (Cook, '68, pp. 179182. Cook,

'82, pp. 49-52).
Detailed description of (Darton, '90, pp.19-32).
Dip in (Cook, '68, p. 195).
Dips in the associated sandstone (Walling, '78.

p. 196).

Gaps in (Cook, '82, p. 50).
Lower contacts of trap sheat of (Darton, '90,

pp. 25-31).

First Newark mountain, N. J.-Continued.
Origin of (1 ussell, '78a).
Origin of, discussed (Wortz, '70, p. 10).
Overflow origin of (W. M. Davis, '82).
Probable faults near (Nason, '89, p. 26).
Sketch of faulted trap near Paterson (W. M.

Davis, '83, p. 309, p1.11).
Solid hydrocarbon in (Russell, '78 ).
Xe, alo, Watchung mountains.

Fishers mills, S. C. Description of trap dikes
near (Tomey, 44, p. 11).

Fishes, fossil. (Emmons,'57, pp. 142-145, pls. 9, 9a.
H. D. Rogers, 58,vol. 2, pp. 695,760 -761, 764.)

Age indicated by (Newberry, '88, pp. 11-12).
Description and figures of (New lrry, '88).

G general account of (Lyell, '66, p. 456).
Geological position of (Newberry, '85).
Observations on (Lea, '53, p. 193).
Position in scheme of classification (E. Hitch-

cock, '58, p.147).
Progress in study of (W. C. Redfield, '55a).
Remarks on (E. Hitchcock, '58, p.144).
Rovikw of (W. C. Redfield, '56).
Summary concerning (Miller, '79-'81, vol. 2, p.

243).
Fishes, fossil, from Connecticut. Discussion

concerning (Brongniart and Silliman, '22).
Little falls, (C. H. S. Davis, '87, p.21).
Mention of (Percival, '42, pp. 442, 444, 446, 447,

451).
Middlefield (Anonymous, '38).

Southbury (E. Hitchcock, '28, p. 228).
Westfield (Anonymous,'38. Silliman, '21, pp.

221, 222).
Fishes, fossil, from Connecticut valley. (Davis

and Loper, '91. De Ray,'42. Warren,'54,
p. 42).

Brief account of (E. Hitcbcock, '23, vol.6, pp.
76-79, pl 9. E. Hitcheek, '37, p. 267. E.
litcheoek, '56. E. Hitcheock, '58).

Description of (Egerton, '49. Ne wherry, '88.
. C.R field, '41).

Localities of (Mather, '34).
Markings made by (E. Hitchcock, '58, pp. 144-

147, pls.15,16).
Remarks on (Harlan, '34, pp. 92-94. H. D.

Rogers, '58, vol. 2, p. 694).
Fishes, fossil, from Massachusetts. Brief account

,of (E. Hit chcock, '35, pp. 238, 339).
Detailed account of (E. Hitchcock, '41, pp.

458-460).
Discussion concerning (Brongniart and Silli-

man, '22).
Position of in reference to trap sheets (E.

Hitchcock, '55, p. 226).
Reference to (E. Hitchcock, '41, pp. 437, 438).
Sunderland (Anonymous, '54. Silliman, '21a).
Turners Falls (E. Hitchcock, '58, pp. 145, 146).

Fishes, fossil, from New Jersey. Boonton (A nouy-
mons, '54).

Description of (Egerton, '49. Newberry.
Newberry, '88. W. C. Redfield, '41).

Field's copper mine (Cook, '82, p. 51).
List of (De Kay, '42).
Localitiesof (Cook, '79, pp. 27-28. Nason, '89,

pp. 28-30)
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Fishes, fossil, from New Jersey-Continued.
mention of (Cook, '68, p.174).

Morris cunty (W. C. Redfield, '39).
Pompt n (W. C. etild, '43).
Reference to (W. C. Uedficd, '43a).
Weehawken (Cook, '85, p. 95. Britton, '85.

Gradacap, '86).
Fishes, fossil, from North Carolina. Brief ac-

count of ( amons, '56, pp. 321-22. Em-
mons, '57, pp. 42-44. Emamons, '57b, p. 77).

Reference to (Cope, '75. Ecnnons, '52, p.142.
E. hithcock, '41, p.440).

Fishes, fossil, from Pennsylvania. Brief descrip-
tion of (Lewis, '85, pp.449-453).

Ph nixville (Cope, '85. Lesley, '83, p. 213,
Wh atiey, '61, p.

44
).

Yerkis station (Leidy, '76).
Fishes, fossil, from Virginia. Brief account of

(Lyoll, '47, pp. 275-278. Lyell, '49, p. 282.
W. BI. R era, '43, p. 300).

List of (Heinrich, '78, p. 264).
Mention of (W. Rogers, '43, p. 315. Wool-

dridge, '42).
Note on (W. C. Redtield, '38d).
Reference to (1. Hitchco*k, '41, p. 440).

Fiskdale, Conn. Description of trap dikes in
primary rocks at (Percival, '42, pp. 419,
420).

Five islands, N. S. Brief account of Newark-
rocks on (HIoneyman, '78).

Copper ores at (How, 69, p. 72).
Description of (Dawson, '78, p. 101. G esner,

'36, pp. 259-262. Jackson and Alger, '33,
p. 272).

Mention of (Marsters, '90).

Rocks near (Dawson, '78, pp. 102-104. Ges-
ner, '36, p. 170).

Sandstone beneath trap at (Dawson, '47, p. 2).
Trap dikes near (Ells, '85, p. 7E).

Fivemile Fork, N. J. Abandoned quarries near
(Cook, '81, p. 55).

Fivemile house, Pa. Exposure of trap and sand-
stone near (d'Inviiliers, '83, p. 225).

Fivemile lock, N. J. Dip in shale at (Cook, '7
p.30).

Dip near (Cook, '68, p.196).
Sandstone quarry near (Cook, '79, p.23).

Flagstone in Maryland. Brief account of (Tyson,
'60, appendix, pp. 5-6).

Flagstone in New Jersey. (Cook, '68, p. 521. Cook,

'81, pp.63-64).
Analysis of (Cook, '68, pp.516-521).

Flagstone quarries in New Jersey. (Cook, '79, pp.
20,25).

Flagtown, N. J. Description of Sourland moun-
tain near (Cook, '68, pp. 191-192).

Description of trap, contact metamorphism,
etc., near (H. D. Rogers, '40, pp. 152-153).

Dip near (Cook, '68, pp. 198-199).
Synclinal axis near (I. D. Rogers, '40, p. 128).
Termination of tra p ridge at (C ok, '82,p.61).

Flagtown, Pa. Trap near (C. E. Hall, '81, p. 80).
Flemington, N. J. Analysis of trap from (ook,

'68, p. 21).
Arenaceous st rat a near (if.1). Rogers, '40, pp.

123-124).

Flemington, N. J.-Continued.
Copper ores at (H. D. Rogers, '40, pp. 159, 160-

163).
Description of copper mines at (H. D. Rogers,

'36, pp. 169-170).
Description of sandstone outcrops near (H.

D. Rogers, '36, p. 153).
Description of trap outcrops near (Darton, '90,

p. 67).
Dip at (Cook, '68, p. 197).
Dip in indurated shale near (Cook, '82, p. 27).
flip in sand rock near (Cook, '82, p. 27).
Dips near, diverse (Nason, '89, pp. 18, 19).
Evidence of faulting near (Nason, '89, p. 33).
Fossil crustaceans found near (Nason, '89, p.

30).
Map showing trap outcrops near (Darton,'90,

p. 66).
Origin of trap rock near (Barton, '89, p. 138).
Reference to trap rock near (H. D. Rogers, '36,

p.154).
Referred to as a locality for copper ore (H. D.

Rogers, '36, p. 166).
Report on copper mine near (Dickeson, '59.

E. an d C. H. Hitchcock, '59).
Trap hill near (Nason, '89, p. 36).
Trap intrusion near (H. D. Rogers, '36, p.154).
Trap outcrops near (Darton, '90, p. 70).
Trap rock of (Cook, '82, pp. 62-63),

Flemington copper mine, N. J. (Cook, '68, p. 679).
Brief account of (H. D. Rogers, '36, p. 167).
Description of (H. D. Rogers, '40, pp. 162-163).
Trap dike at (Cook, '68, p. 204).

Floraville, N. J. Boundary of trap outcrop near
(Cook, '68, p. 177).

Indurated shale near (Barton, '90, p. 52).

Flourtown, Pa. Brief account of trap dike near
(C. E. Hall, '81, p. 75. It. D. Rogers, '58,
vol. 1, p. 214).

Description of trap dikes near (C. E. Hall, '81,
pp. 19-20).

Map showing continuation of trap dike near
(C. E. Hall, '81, p. 

23
).

Refereuce to a trap dike near (Lewis, '85, pp.
439-441).

Trap dikes near (C. E. Hall, '81, pp. 19-20,75).
Fluvanna county, Va. Boundary of the Newark in

(W. B. Rogers, '39, p. i4).

Flying hill, Pa. Trap and conglomerate at (d'In-
villiers, '83, pp. 203, 204, 221-2:3).

Flying hill run. Description of trap dikes near
(H. D. Ig rs, '58, vol. 2, p. 6H6).

'olly river, j. S. Contact of Newark and Lower
Carboniferous near (Ells, '85, p. 48E).

Description of Newark rocks near (EFls, '85,
p. 7E).

Dip at (Dawson, '78, p. 100).

Rocks at (Dawson. '78, p. 100).
Section at (Dawson, '47, p. 51, p1. 5).

Folly river bridge, N. S. Exposure of Newark
rocks near (Honeyman, '74, pp. 345-346).

FONTAINE, WILLIAM M. 1879.
Notes on the Mesozoic strata of Virginia.
In Am. Jour. Sci., 3d ser., vol. 17, pp. 25-39,

151-157, 229-239.
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FONTAINE, WILLIAM N.--C'latiue d.

Reviewed by P. Frazer in Am. Nat., vol.
13, ptp. 284-292.

A abstract in Noues J alrbuch, 1881, pp. 137-138.
Classifies and describes the various Newark

areas in Virginia, discusses the character

and relations of their fossil plants, and
presents theoretical considerations in ref.
erence to the causes which exterminate
the "Jurassic"flora. Theageofthetwo
principal divisions of the Mesozoic of
Virginia also receives at tention.

FONTAINE, WILLIAM MORRIS. 1883.
Contributions to the knowledge of the Older

Mesozoic flora of Virginia.
Washington (Interior Dep., U. S. Geological

Survey, Monograph No. 6, pp. i-x i, 1-144,
pls. 1-54).

Reviewed by D. Situr in Verhandlungen der
k. k. geologischen Reiebsanstalt, No. ltd
1888, and by J. Marcon in Am. Geol., vol.
5, pp. 160-174; see also The Virginias, vol.
6, pp. 38-40.

Abstract in Am. Jour. Sci., 3d ser., vol. 30, p.
162.

Contains a sketch of the geology of the New-
ark system, pp.1-9. Describes and figures
fossil plants collected mainly at Clover
hill, Va., and consisting principally of
ferns. together with a few specimens of
Equisetai; Shizoneura, fruits of cycads,

and some undetermined plants, pp. 14-92.
General observations on the relation of
the flora to that of the Trias, Jura, and
Rhetic of Europe, pp. 92-96. The Older
Mesozoic flora of North Carolina, as treat-
ed in E. Emmons' "American Geology,
Part V," is also presented, pp. 57-121, fol-
lowed by general remarks and conclusions,
pp. 121-128. Explanation of plates, pp.
129-140.

FONTAINE, WILLIAM MORRIS. 1889.
The Potomac or younger Mesozoic flora.
U. S. Geol. Surv., Monog. No. 15, in two parts.
Refers to the unconformity of the Potomac

with the Newark rocks beneath, in Vir-
ginia, part 1, pp. 58- 9.

FONTAINE, W. M. Abstract of notes on the
geology of Virginia. See Frazer, '82, p.
140.

Cited on age of the Newark system.(Newberry,
'88, p. 10).

Cited on fossil flora (Dawson, 88, pp. 176, 246.
Maroon, '88, p. 33. N ewerry, '88. Zeil.

ler, '88).
Review of report on older Mesozoic flora by

(Marcon, '90).
Review of work by (Stur, '88).

Fooshee, N. C. Exploration for coal near (Chance,
'85, pp. 49-50).

Footprints, fossil. Brief sketch of (H. D. Rogers,
'58, vol. 2, pp. 760-761).

Characteristics and paleontological value (E.
Hitchcock, '60).

Classification of (E. Hitchcock, '36, pp. 315-
317).

Footprints, fossil-Continued.
Classification of, with list of species (E. Hitch-

cock, '44a, pp. 316-318).
Comparative study of (E. Hitchcock, '58, pp.

24-45). 
Compared with footprints of living animals

(E. Hitchcock, '41, pp. 504-508, pl. 49, 50,
51).

Comparison of, with recent footprints (Desor,
'49).

Credit given E, Hitchcock for the iuvestiga-
tion of (11. D. Rogers, '44, pp. 249-250).

Description and illustrations (E. Hitchcock,

Des ription of species (C. H. Hitchcock, '88,
pp. 123-127. E. Hitchcock, '36, pp. 317-
329. H. 11itchecok, '42).

Descriptive oatalogut of, in the Iiteheok
cabinet at Auhert college (C. H. Hitch-
cock, '65).

Discussion concerniny (Murchison, '43).
Discs ion of lbte nature of (I. Hitchcock,

'36, pp. 313-316).
Disussion of the principles of classification

(E. Hitchcook, '48).
doubtful species of (E. Hitchcock, '65, p. 2).
Early ohservations on (arratt, '45).
Evid ace of having been mad on a sloping

surface (W. B. Rogers, '42a).
General account of (Emmons, '57, pp.

1 35
-

142
,

pl.7).

Glossary of words used in description of (E.
Hitchcok, '58, p.207)

history of the discovery and description of
(E. Hit hcock, '44a).

Illustrations of (Bouv6).
Inferences from (Cook, '68, p. 338).
Note in reference to the correct determination

of (Deane, '47a).
Number of phalanges in the toes of (Silliman,

Silliman, Jr., and Dana, '47).

Of rustacneas (Agassiz,'59).
Physical conditions shown by (J. 1). Dana, '75,

p.
4 20).

Reference to (Newberry, '88, p.5).

Remarks on the classification of (Copo,'69, p.
242).

Revised list of (C. 11. Hitchcock, '71. C. It.
Hitehcock,'88).

Sketch of progress in the study of (Warren,
'55).

Species of, not reliable (E. Hitchcoek,'65, p.2).
Statements in reference to the nature of (J. D.

Dana, '65).
Table showing classification of (E. Hitchcock,

'48, pp. 165-168).

Footprints, fossil, frost Connecticut. Additional
localities (E. Hitchcock, '37b).

Greenfield, description of (Field, '55).
Middletown, mention of (Anonymous, '38a.

Barratt, '37).
Reference to (Adams, '46a. Silliman, '37).

Footprints, fossil, from the Connecticut valley.
Account of (Danberry, '39, pp. 19-21, Deane,

'61. Le Conte, '82, pp. 253-257).
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Footprints, fossil, from the Conaecti at valley --
Continued.

Brief account of (Ad ams, '46, pp. 10 1.102.
Deane, '42. E. Hitchcc k,'37, pp. 271-273.
E. Hitchcock, '55a, pp. 181-189. K Hitch-
cock, '56. E. Hitchcock, '58, p. 173. Le
Conte, '84, p. 327. Lyell, '66, pp. 453-456.
Lyell, '45, vol. 1, pp. 252-255. Lyeil, '71,
p. 361. Mantell, '43. Murchison, '43a.
Macfarlane, '79, p. 63. Owen, '43. Owen,
'59, pp. 181, 182, 324-327. Pietet,, '53.
Shaler, '85, pp. 218-219. Steel, '74, pp.
184-185).

Classification of (E. Hitchcock, '37, p. 273).
Conclusions from study of (E. Hitchcock, '58,

pp. 172-175.
Crustaceans (Dana, '58a. Leidy, '58).
Description and figures of (Deane, '49).
Description and figures of many genera and

species (E. Hitchcock, 48).
Description of (Deane, '454. E. Hitchcock,

'56a. E. Hitchcock, 58).
Discussion as to the nature of the animals

that made them (Field, '60).
Discussion of the conditions under which they

were formed (K Hitcheock, '47, pp. 56-57).
First discovery of (Mackie, '64).
General account of (Emmons, '46, p. 201.

Deane. '43).
Illustrations of (Gray and Adams, '60, pp.

247-252).
Insects (Warren, '55).
List of (E. Hitchcock, '37a).
Localities of (E. Hitchcock, '48, pp. 131-132.

E. Hitchcock,'58, pp. -5-50. D. Marsh,48).
Marsh cited on the reptilian- character of

(Hull, '87, p. 86).
Now facts concerning (E. Hitcheock, '63)
Notice of discoveries of (W. C. Eedfield. '38),
Popular account of (E. Hitchcock, '58. pp.

175-190. Russell. 77. Winchell, 70 pp.
180-187).

Position of, in the strata (E. Hitchcock, '8,
p. 20).

Priority of discovery of (Bouv6, '59. Deane.
'44a. Deane, '44b. E. Hitchcock, '444
E. Hitchcock, '58, pp. 191-199. W. B.
Rogers, '59).

Probable reptilian or mammalian character of,
brief remarks on the (Field, '60).

Reasons for doubting that they were made by
birds (L. Agassiz, '55).

Remarks on (H. D. Rogers, '58, vol. 2, p. 694).
Review of the controversy concerning the dis

cover of (E. Hitchcock, '44a).
Revised classification of (Cope, '69, p. 242.

E. Hitchcock, '45).
Synopsis of (E. Hitchcock, '58, p. 174).
Table showing characteristics of (E. Hitch-

cock, '58, pp. 201-205).
Table showing measurements of (E. Hitch

cock, '48, pp. 181,191,196, 211, pl. op. p. 256).
Thickness of rocks containing (H. D. Rogers,

'56, p.
32

).

Upheaval of sandstone strata since the origin
of (E. Hitchcock, '55, p. 22

6
).

Footprints, fossil, from Massachusetts. Condi.
tions under which they were made (E.
Hitchcock, '41, pp. 512-513).

Description of (E. Hitche k, '47. E. Hitch-
cock' '58. W arren, '55, pp._ 305-306).

Description of fire new species from near
Turners Falls (E. Hitchcock, '43a, p. 254).

Detailed account of (E. Hitchcock, '41, pp.
464-525, pls. 30-51).

Doubtful origin of (E. Hitchcock, '41, p. 501).
General account of, with description and fig-

ures of species (E. Hitchcock, '36).
General description of a small slab of (Man

tell, '46).
General description of the nature and situa-

tion of (E. Hitchcock, '41, pp. 467-474, pls.
30-49).

Greenfleld (Field, '56).
In state cabinet (E. Hitchcock, '59).
Localities of (E. Hitcheock, '41, pp. 465-467).
Manner in which they succeed each other (E.

Hitchcock, '41, pp.517-518, pl47-51).
Mention of (Packard, '71).
Position of in reference to trap sheets (i.

Hitchcock, '55, p.226). -
Quadruped from Turners Falls (Deane, '48),
Remarks upon (E. Hitchcock, '45c).
Showing a succession of tracks (E Hitchcock

'41, pp. 500-501, pls. 47, 48,49).
Specific description of (F. Hitchcock, '41. pp.

474-501).
Summary of species of (E. Hitchcock, '41, p.

499).
Turners Falls. description of (Deane, '45,

Deane, '47. Deane, '50. Deane, 56. C.
H. Hitchcock, 66).

Footprints, fossil, from New Jersey. (Cook, '79,

Boonton (Russell, '79.
Brief refirenco to (W. C. Redfiel, '43a).
Description of the occurrence of (W. C. Red-

field, '43).
Geological museum at Trenton (Cook. '79, p.

28).
Location where found (Nason. 89, p. 28).
Mention of (Emmons, '46, p. 201).
Mention of localities of (Russell, 78. p. 225).
Milford, brief description of (Eyerman, '86).
List of, see Eyerman, '89.

New Vernon, mention of (Cook, '85, p. 95).
Popular account of (Russell, 7).
Reference to the discovery of (E. Hitchcock,

43a. p. 25).
Remark on (C. H. Hitchcock, 89).
Weehawken (Gratacap, '86).
Whitehall. mention of (Cook, '85. pp. 95-96).

Footprints, fossil, from New York. State cabinet
(Anonymous, '54).

Footprints, fossil,lfrom Pennsylvania. At Easton
(Cook, 85, p. 95).

Goldsboro (Wanner, '89).
Names given to (Lea, '56, p. 78).
Phoenixville (Jones, '62, p. 95. Wheatley, '61,

p. 
45

).
Remarks on (C. H. Hitcheock, '89).
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Footprints of existing reptiles for comparison
with fossil footprints. (Deane. '61, p. 44,
pls. 21, 22).

Forestville, Conn. Sandstone quarries near (Sha.
ler, '84, p. 127).

Forestville, Pa. Trap dike near tLewis, 85, p.

447).
Fort Bale, Conn. Description of trap ridges near

(Percival, '42, p. 329),
Fort Hans, N. Y. Boundary of trap near (Cook,

'68, p. 192).
Elevation of Sourland mountain at (Cook. 68,

p.191).
Fort Lee, N. J. Boundary of trap outcrop at

(Cook, '68, p.1
7
7).

Character of trap ridge near (Darton, '90, pp.
38,47-48).

Contact metamorphism at (Cook, '68, p. 208),
Copper ore under trap at (Cook. '68, p.

676
).

Description of geology near (W. M. Davis. 83,
pp. 269-271).

Description of sandstone and conglomerate
near (Cook, 68, p. 2 .

Dip at (Cook, '68, p. 
1

95).
Dip in sandstone at (Cook, '79, p. 30. Cook,

'82, p. 24).
General account of geology near (Pierce, '20.

pp. 182184).
Section of the Palisades south of (Cozzens, '43,

pl. 2).
Trap ridge near (Darton, '90, pp. 47-48).

Fort Washington, Pa. Boundary of the Newark
near (C. E. Hall, '81, p. 75. Lesley, '85.
P. lxxxi).

Conglomerate at (C. E. Hall, '81, p. 24).

FOSTER [J. W.]. 181.
[Remarks on the geological position of the

Newark system and on the structure of
the Connecticut valley sandstone ]

In Am. A ssoc. Adv. Sei., Proc., vol. 5, p. 46.
Abstract in Ann. Sci. Discov., 1852, p. 261.
Remarks on a paper by W. C. Redfield, in

refer rence tothe age ofth Lrocks o mentioned,
as indicated by stra tigraphV. Discusses
also the evidence of an unconformity in
the sandstones of the Connocticnt valley.

FOStER, J. W. 1869.
The Mississippi valley, its physical geog

raphy. [etc .)
Chicago and London, pP. i-xvi, 1-443.
Contains a brief account of th N ewark sys.

tent, p. 306, and a geological sketch map of
the United $iatos, pl. op. p. 273.

Fountainville, Pa. Trap dikes near (Lewis, '85,
p, 453).

Franklin, N. J. Bored w eli at Cook, '85, pp.
117-118).

Oclite at (Eaton, '30).
Franklin copper mine, N. J. Description of

(Cook, '68, p. 679. I. D. Rogers. '36, p.
168. H. D. Rogers, '40, p. 161).

Franklin county, Mass. A study of stratigraphy
in (Wallin-, 78

Franklin county, Pa. Geological map of (San.
ders, 81).

Report on the geology of Frazer, 77).

Franklin lake, N. J. Boundary of Second mona
tain. trap near (Cook, '68, pp. 183,184).

Dip in sandstone at (Cook, 82, p. 30).
Dip near (Cook, '68, p. 199).
Sandstone quarry at (Cook. '79, p. 22).
Trap hill near (Cook, 82, p. 49).

Franklintown, Pa. Catalogue of specimens of
sandstone, etc., near (Frazer, '77, pp. 332-
381).

Concerning the nnes at (Frazer, 77c, pp. 654-
655).

Iolated area of schist in Newark rocks near
(Frazer, '77c, p. 651).

Mention of various rock specimens from near
(C. E. Hall, '78, pp. 3-36).

Section from near, to Wellsville (Frazer, '77.
pp. 271-273, p

1 op, p. 272).
FIRAZER, PEIRSIFOR, Jr. 1874.

Weathering of rocks [at Gettyshurg, Pa.].
In Philadelphia Acad. Nat. Si.. Proc., vol.

26, p. 228.
Brief description of the weathering of trap

rock tayenite) at Gett'sburg.
FRAZER, P[EIISIFOR}, Jr. 1874a.

Ga ekfohiation ol'rock, near Gettysbnrg.
In A m. Phil. Soc., Proc., vol. 14, 1874-1875,

pp. 295-297.
De criloes the weathering of trap rotk (syonite)

near Gettysburg, Pa.
FRAZER, PERSIFOR. 1875.

On sonic thin sections of the Lower Paleozoic
and Mesozoic rocks of Pennsylvania.

In Am. Inst. Mining Eg., Trans., vol. 3, pp.
327-328.

Brief -eneral statement of the result of an ex-
amination of thin sections ofsandstoneand
trap from York antI Adams counties, Pa.

FRAZER, PERSIFOR. 1875a.
On the traps of the Meozt o sandtono in

XYork and Adams counties. Pa.
In Am. Philo. Soc., Proc., vol. 14, 1876. pp.

402-414, Pls. 1-4.
Discusses the chemical composition and opti-

cal properties of certain trap rocks from
West Rock, Conn, and from near York,
Gettysburg, and Dillsburg, Pa. Presents
complete analyses of trap from West
Rock and from near York.

FRAZER, PERSIFOR. 1875b.
(Comparison of microscopical section and

fragments of trap from near Gettysburg.
Pa., with similar samples and sections of
the trap rocks of Connecticut.]

In Am. Philo. Soc.. Proc., vol. 14, pp. 430-431.
Presents the results of the comparison imdi-

cated in the title.
FRAZER, PRRSIFOR. 1875.

On the Trias of York county, Pa.
In Philadelphia Acad. Nat. Sei., Proc., vol.

27, 1. 123.
Brief rt marks on the dip of Newark strata

and on tle unconfornmity of Newark and
Silurian rocks in York county., Pa.

FRAZER, PE1RSIFOR, Jr. 1875d.
On the Mesozoic red sandstone of the Atlantic

states.
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FRAZER, PERSIFOR, Jr.-Continued.
In Philadelphia Acad. Nat. Soi., Proc., vol.

27, pp. 440-442.
General considerations relating to the prob-

lems presented by the Newark system.

FRAZER, PERSIFOR, Jr. 1876.
Second geological survey of Pennsylvania,

1874. Report of progress in the district
of York and Adams counties [etc., etc.].

Harrisburg, 1870, vol. C. pp. i-viii, 1-198, with
10 plates and maps.

Contains brief reports of observation on
boundaries, dip, trap dikes, etc., pp. 71,
88-89,91, 92-93,94,95,101, 102, 103, 122-129,

152, 153, 159, 160, pl5s 0. pp. 64, 92, 94,112,
128, 196.

FRAZER, PERSIFOR. 1876a.
Geological map of Adams county, Pa.
See Lesley and Frazer, 1876.

FRAZER, PERSIFOR, Jr. 1876b.
Notes on two traps; a case of alteration of

earthy sediments.
In Philadelphia Acad. Nat. Sci., Proc., vol.

28, p. 60.
Describes the appearance of a sandstone that

has been altered by a trap intrusion.

FRAZER, PERSIFOR. 1876c.
Notes on some Paleozoic limestones.
In Philadelphia Acad. Nat. Set., Proc., vol.

28, pp. 60-63.
Gives an analysis of limestone from the New.

ark system at Dillsburg, Pa., p. 63.
FRAZER, PERSIFOR. 1876d.

A study of the specular and magnetic iron
ores of the New Red sandstone in York
county, Pa.

In Am, Inst. Mining Eng., Trans., vol. 5, pp.
132-143, pl. 2.

Describes the character and mode of occurence
of certain iron ores and of associated trap
dikes near Dillsburg, Pa.

FRAZER, PERSIFOR. 18760.
A study of the igneous rocks.
In Am. Inst. Mining Eng., Trans.; vol. 5, pp.

144-146.,
Gives the mineralogical composition of anum-

her of trap rocks from-Adams and York
counties, Pennsylvania, p. 146.

FRAZER, PERSIFOR, Jr. 1877.
Second geological survey of Pennsylvania,

1875. Report of progress in the counties
of York, Adams, Cumberland, and Frank-
lin [etc., etc.].

Hatrisburg [vol. CC], pp. 201-401, and 17 plates
and maps.

Contains a detailed account of the Newark
system in the counties mentioned, with
special reference to thedepositsof iron ore
and to trap rocks. A large number of ob-
servations of dip are recorded, pp. 206-230.
239-317, 348-381, pl. op. pp. 232, 264, 272,
274, 298, 304 328, and map.

FRAZER, PERSIFOR. 1877a,
The position of the American New Red sand.

stone.

FRAZER, PEIRSIFOR-Continued.
In Am. Inst. Mining Engi., Trans~ vol. 5, pp.

494-501.
Reviewed by P. Frazer in Am. Nat., vol. 13,

pp. 284-292.
Compares a suction of the Newark rocks in

Adams county, Pennsylvania, with gen
eral sections of the Permian, Triassic, and
Jurassic rocks of England and Germany.

FRAZER, PERSIFOR, Jr. 1877b.
On copper-bearing rocks of the Mesozoic for-

mations.
In Philadelphia Acad. Nat: Sci., Proc., vol.

29, pp. 17-19.
Describes the otcurrenee of copper ore at

Bonnaughton, near Gettysburg, Pa.
FRAZER, PERSIFOR. 877e.

Regarding some Mesozoic ores.
In American Phil. Soc., Proc., vol. 16, pp.

651-655.
Mentions outliers of schist in Newark areas,

and also outliers of Newark rocks in the
bordering crystalline rocks of Pennsyl-
vania. Considers the mode of formation
of the Newark sandstones, and advances
a hypothesis to account for the ores they
contain.

FRAZER, P. 1877d.
[Remarks on the Newark system in Pennsyl-

vania.]
In Am. Phil. Soc., Proc., vol.1-16, p. 664.
Brief abstract of remarks concerning the ori-

gin of the prevailing dip of the Newark
rocks, and the occurrence of iron ores as
a definite line in both the Newark and
adjacent terranes.

FRAZER, PERSIFOR, Jr. 1878.
On the physical and chemical characteristics

of a trap occurring at Williamson's Point
[Pennsylvania].

In American Phil. Soc., Proc., vol. 18, 1880,
pp. 96-103, and pl. op. p. 90,

Discusses the optical properties and the chem-
ical and mineralogical composition of trap
from the locality mentioned, and presents
a complete analysis of it. The colored
plate accompanying this paper shows the
appearance of a thin section of the trap in
polarized light.

FRAZER, PERSIFOR, Jr. 1879..
The Mesozoic sandstone of the Atlantic slope.
In Am. Nat., vol.13, pp. 284-292.
A review of the following paper on the forma-

tion mentioned : " The position of the
AmericanNewRedsandstone,"byPersifor
Frazer, jr.; " The Mesozoic formation of
Virginia," by Oswald J. Heinrich ; "Notes
on the Mesozoic of Virginia," by Wm. M.
Fontaine, and "The physicalhistory of the
Triassic formation of New Jersey and the
Connecticut valley," by I. C. Russell.

FRAZER, PERSIFOR, Jr. 1880.
Second geological survey of Pennsylvania.

Report of progress in 1877. CCC. The
geology of Lancaster county.
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FRAZER, PFRfSIFOR, Jr. -- Catinued.
Harrisburg, pp. -x, 1-350, with 12 plates and

an atlas of 13 sheet, of maps and sections.
Contains a detailed description of the boun-

daries of the New ark system and of local
features of the sandstone, conglomerate,
trap dikes, etc., composing the system, in
the county mentioned.

F RAZER, PERSIFOR. 1882.
M6moire sur la g6ologie de ia partie sud-est do

la Pennsylvanio. In Theses prdsentdes a
laFacult aies Sciences do Lille Universitd
de France pour obtenir le grade do doc-
ter as-sciencesnaturelles. Lill Frane],

4to, pp. 1-179, and 4 plates.
Contains a description of the Newark system

in Pennsylvania. Describes the extent of
the system, its geological position, the
character and origin of the copper and iron
ores it contains, and also the extent and
character of the trap rocks that traverse
it. Discusses briefly the origin of the red
color of the Newark sandstone. Gives
analyses of copper and iron ores, and of
trap rock. The geological map shows the
distribution of stratified and igneous rocks
of Adams and Lancaster counties.

FRAZER, PERSIFOR. 1883.
Geological notes in the several townships of

Chester county [Pa.].
In second geological survey of Pennsylvania,

vol. C', pp. 215-245 and maps in pocket.
Preliminary remarks on the varieties of rock

in Chester county, including the sand-
stone, shale, and trap, p. 219. Distribu-
tion and general character of the Newark
in various towns, pp. 220, 221, 222, 223, 224,
226, 235, 236, 244.

FRAZER, PERSIFOR. 1884.
Trap dikes in Archean rocks of southeastern

Pennsylvania.
In Am. Phil. Soc., Proo., vol. 21, pp. 691-694.
A review of a paper by 1. C. Lewis, on "A

great trap dike across southeastern Penn-
sylvania." See Lewis, 1885.

FRAZER, PERSIFOR. 1885.
General notes, sketch of the geology of York

county, Pa.
In Am.-Phil. Soc. Proc., vol. 23, 1886, pp.

391410, and a map.
Describes the extent and character of the

Mesozoic rocks of York county, Pa.
Discusses the evidence of their thickness
and quotes E. D. Cope, in reference to
their age.

FRAZER, P. Cited on amount of iron in trap
rocks (Russell, '89, p. 51).

Cited on composition of trap rocks (W. M.
Davis, '83, p. 284).

Cited on a great trap dike in southeastern
Pennsylvania (Lewis, '85, p. 456).

Cited on intrusive trap sheets in Ponnsyl.
vania (W. M. Davis, '83, p. 294).

Cited on iron-ore mines near Dillsburg, Pa.
(d'Invilliers, '86, pp. 1502).

FRAZER, P.-Continued.
Cited on trap dike in Pennsylvania (Lewis,

'85, p. 444. Macfarlane, '79, p. 43).
Frederick, Md. Account of a search for coal near

(Ducatel, '37, p. 36).
Occurrence of conglomerate south of (Lea,

'53, p. 190).
Potomac marble from (Shaler, '84, p. 177).

Freedman ford, Va. Boundary of Newark near
(Heinrich, '78, p. 235).

Freetown, P. E. I. Limestone near (Dawson and
larrington, '71, p. 34).

French cove, N. S. Minerals of (Gesner, '36, pp.
197, 198).

French eress, N. S. Description of (Gesner, '36
pp. 196-198).

French cross cove, N. S. Description of (Jack.
son and Alger, '33, pp. 248-251).

Frenchtown, N. J. Detailed description of sand-
stone and aale near (x. 1). Rogers, '36,
pp. 151, 152).

Dip near (Cook, 68, p. 198).
Dip of red shale near (Cook, '79, p. 29. Cook,

'82, p. 27).
Fresh Kills, N. Y. Trap rock at (Cook, '68, p.

178).

Fritz mill, Pa. Detailed account of dips near
(d'In villiers, '83, p. 212).

Fritz Island, Pa. Conglomeratefrom (d'Invilliers,
'83, p. 392).

Fritz island mine, Pa. Detailed accountof (d'In-
villiers, '83, pp. 333-342).

GABlB, WI. 1. 1800.
Description of n w species of fossils, probably

Triassic, from Virginia.
In Philadelphia Acad. Nat. Sci., Jour,, n. s.,

vol. 4, 1 58-1860, pp. 307,308.
Describes several species of mollusks from

Bath county, Va. [Do not belong to the
Newark system].

GAB, Wit. M. - 1801.
Illustrations of some fossils described in the

proceedings of the tPhiladelphia} Acad-
emy of Natural Science,

See Conrad and Gabb.
Oabel hill, Pa. Dip near (d'Invilliers, '83).

Trap dike d1Invilliers, '83, pp. 200, 201).
Gabel mine, Pa. Analysis of ore from (d'In-

villiers, '83, pp. 331-33).
Detailed account of (d'Invilliers, '83, pp. 327-

333, maps in atlas).
Gale, (-). Cited on fossil fish from New Jer-

sey (W. C. Redfield, '39).
Cited on the discovery of fossil fishes in New

Jersey (Silliman, '39).
Gallas point, P. E. I. Analysis of limestone from

tDawson and Harrington, '71, p. 41).
Anticlinal at (Dawson and Barrington, '71, p.

36).
Description of (Dawson, '78, p. 116).
Description of fossil wood from (Dawson, '54).
Dip at (Dawson, '78, p. 116).
Fossil plants from (Bain and Dawson, '85, pp.

156-158. Dawson and Iarrington, '71).
Fossil wood on (Dawson, '78, pp. 117,118).
Reference to geology of (Chapman, '70, p. 92).
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Galas point, P. E. I.-Continued.
Section on (-Dawson and Harrington, '71, p-

14).
Section through (Dawson and Harrington,

'71, pl. -).
Gap nickel mine, Pa. Description of trap dike

near (Frazer, '80, p. 80).
Gardenvile, Pa. Trap dikes near (Lewis, '85,

pp. 453, 454).
Gardner's,N. C. Exploration for coal near (Chance'

'85, p. 46).

Gardner creek, N. B. Age of rocks at (Bailey,
'65. p. 13,124).

Dip at (Matthew, '63, p. 256. Matthew. '65,
p. 124).

Erosion at (Gesner, '41, p. 15).
Extent of the Newark rocks at (Dawson, '78,

p. 109).
Fossil wood from (Dawson, '63).
Geology of (Bailey. '72, pp. 217, 218. Matthew,

'65).
Section near (Gesner, '41, p. 14).

Unconformity at (Matthew, '63, pp. 256,258.
Matthew, '65, p. 125).

Garret rock, N. J. Boundary of first mountain
trap near (Cook, '68, p. 181).

Columnar trap (Cook, '84, p. 27).

Elevation of (Cook, '82, p. 49).
Fault near :(Cook, '83, p. 25. Darton, '90, p.

23).
Lower contact of trap at (Darton, '90, p. 30).
Thickness of Watchung trap sheet at (Darton,

'90, p. 21)
Gas pustules on sandstone of Connecticnt

valley (E. Hitchcock, '58, p. 168, pl. 55).
Gates mountain, N. S. Description of (Jackson

and Alger, '33, pp. 245, 246).
Rocks of (Gesner, '36, p. 225).

Gates pier, N. S. Description of (Geaner. '36, pp.
194,195).

Gaylord's mine, Conn. Description of trap ridges
near (Percival, 42, pp. 403, 404).

Gaylor mountain, Conn. Account of (Davis and
Whittle, '89, pp. 105,106).

Account of trap sheets near (Davis and Whit.
tIe, '89, pp. 116-118).

Contact of trap and sandstone near (W. M.
Davis, '89b, p. 25).

Observations orf the origin of (Davis and-
W10Je, '8 , pp. 117-118).

Soft strata resting on trap sheet of (Davis and
Whittle, '89, p. 103).

GEIKIE, ARCHIBALD. 1882.
Text-book of geology.
London, pp. i-xi, 1-971, pl. 1.
Contains a condensed rdsum* concerning the

Triassic and Jurassic systems in North
America, pp. 770, 0), 801.

GEIKIE, J. Cited on the faulting of a trap dike
in southeastern Pennsylvania (Frazer, '84,
p. 691).

GEINITZ [H. B.]. Cited on the age of the New-

ark rocks of Prince Edward island (Daw-
son, '74, p. 210).

Geneva, Ga. Trap dikes nar (Loughridge, '84,

p. 279).

Genito, Va. Boundary of the Newark near (W.
B. Rogers, '40, p.

7
1).

GENTH, F. A. 1871.
On the mineral resources of North Carolina.
In Franklin Inst. Jour., vol. 62 (Dec., 1871).
Describes briefly the coal and coal fields of

North Carolina.
GENTH, FREDERICK A. 1881.

Analysis of minerals and rocks from Bucks,
Montgomery, and Philadelphia counties,
Pa.

In Second Geological Survey of Pennsylvania,
report of progress, vol. CC, pp. 94-136.

Contains analysis of trap rocks from New
Hope, Mount Pleasant, Quakertown,
Brownsburg, etc., and an analysis of lime-
stone from Morrisville, Pa., pp. 94-99,111,
133-134.

GENTH, F. A. Analysisof coal from North Car-
olina (Williams, '85, p 59).

Analysis of iron ores (d'Invilliers, '88, pp.
338-339).

Analysis of iron ore by (Kerr, '75, p. 232).
Analysis of trap from the Cornwall iron mines,

'a. (Lesley and d'Invilliers, '85).
Analysis of trap I om near Gettysburg, Pa.,

by (Frazer, '77, pp. 309-312).
An analysis of trap from Williamsons point,

Pa. (Frazer, '78).

Analysis of trap rock front Gulf Mills, Pa. (C.
E. Hall, '81, pp. 133,134).

Analysis of trap rock from near York, Pa.,
by (Frazer, '75a, pp. 408-409).

Analysis of trap rock from Point Pleasant,
Pa. (Lewis, '85, p. 454).

Cited on analysis of coal from Gulf, N. C.
(Chance, '85. p. 42).

Optical properties of trap (Frazer, '76, p. 122).
GENT H, F. A., and W. C. RERR. 1881.

The minerals and mineral localities of North
Carolina. Being chapter 1 of the second
volumne of the Geology of North Carolina.
Raleigh, pp. 1-122.

Describes anthracite, bituminous coal, and

lignite or brown coal of North Carolina,
pp. 82-83.

George island, P. E. I. Joints on (Dawson and
Harrington, '71, p. 21).

Small dike of trap on (Dawson and Barring.
ton, '71, p. 21).

Georgia. Brief account of trap dikes in (Hender-
son, '85, p. 88. T. P. James, '76, p. 38 and
map. Little, '78, p. 14).

Mention of trap dikes in (Bradley, '76).
Newark rocks in (Loughridge, '84, p. 279).

Georgetown, Pa. Detailed description of geology
near (W. B. Rogers, '40, p. 67).

Germanton, N. C. Boundary of Newark near
(Mitchell, '42, pp. 30;133).

Brief account of coal near (McGehee, '83, p.
76).

Building stone near (Olmsted, '27. p. 126).
Coal at (Emmons. '56, pp. 259-260. Krr, '75,

p.145. Olmsted, '2
7 , p.1

2 6
),.

Conglomerate at (Emmons, '56, p. 256).
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Germanton, N. C.-Continued.
Dip of sandstone with coal at (McLenahan,

*52, p. 170).
Fossil plants front (Emmons, '57, pp. 27, 28,

145).
Fossil tree trunks at (Emmons, '56, p. 258.

Kerr, '75, p. 143).
Fossil wood near (Olmsted, '27, p. 127).

General section of Newark rocks near (Jones,
62,p 89).

Newark rocks near (Macfarlane, '77, pp. 527,
528).

Saurian remains from (rmnons, '57, p.145).
Section at (Emmons, '56, pp.259-260).
Section of shale and coal at (Emmons, '52, p.

152).
Southern limit of Newark area near tOhnst v,

'27).

Germantown, N. J.' Boundaries of Newark sys-
tem near (Cook, '89, p. 11).

On the occurrence of conglomerate at (Lea,
'53, p. 190).

Germantown, Va. Boundary of Newark near

(Heinrich, '78, p. 235).
Detailed description of geology near (W. B.

Rogers, '40, p. 67).
Gerrish mountain, N. S. Brief account of trap of

(Honeyman, '74a).
Copper at (Dawson, '78, p.102).
Height of (Dawson, '78, p.101).
Iron at (Dawson, '78, p.102).
Red sandstone and conglomerate beneath

amygdaloid at (Dawson, '47, p.
5 2

).
Traces of plants near (Ells, '85, p. 7E).
Trap on sandstone and conglomerate at (Daw-

son, '78, p.101).
GESNER, ABRAHAM. 1886.

Remarks on the geology and mineralogy of
Nova Scotia.,

Halifax, N. S. 12mo, pp. i-xl, 1-265, pl. 2 and a
map.

In this report pages 71-101 are devoted to a
description of the "red sandstone dis-
trict," in which the author includes the
Newark areas proper, and also much of
the regionabout the basin of Mines, which
is now known to be Carboniferous (see
map accompanying Dawson's Acadlan Ge-

ology). Pages 169-265 are devoted to a

description of the "trapdistrict," in which
allthetrapouteropsof theprovince receive
attention. In this portion of the report
considerable space is devoted to the de-
scription of the occurrence of minerals in
the trap.

GESNER, ABRAHAM. 1889.
First report on the geological survey of the

province of New Brunswick. St. John
[N. B.], 12mo, pp. 1-87.

Devoted principally to a description of the
geology of the coast of New Brunswick
between St. Andrews and St. John. In
this and in four subsequentreports by the
same author the Newark and other sys-
tems have not been separately described,
but treated as new red sandstone. For

SE8NER, ABRAHAM--Continued.
this re a bnt few r fer nc . to the re
port in question will be found in this cata-
logue. For more recent reports on the
region referred to see "Observations on
the geology of southern New Bruns-
wick." by L. W. Bailey. 1865. and a report
on the new red sandst one or Trias in the
same volume; also geological map ac com
panyingJ. W. Dawson's AcudianGeology,
and " Map of the Dominion of Canada,
1842 to 1882,' acompanying a " Descrip

tive sketch of t he physical g eography and
gt'01. y of' the Dominion of Canada," by
A. R. C Selwyn and G. M. Mason, Mon-
treal, 1884.

(AESN'IER, ABRAHAM. 1840.
Second report on the geological survy of the

Province of Ncw Brunswick.
St. John [N. B.], 12 mo, p. i-xii, 1-72.
Contains a description of the Newark rocks

of Quaco Head. Other localities where
rock is found supposed by Gesner to be

long to the Newark system are also de-
scribed. (See Gesner,'39).

GESNER, ABRAHAM. 1841.
Third report on the geological survey of the

province of New Brunswick.
St. John [N. B], 12 mo, pp.i-iv, 1-83.
Contains brief accounts of the Newark rocks

at Quaco and Red Heads and describes
several other localities where rocks which
Gesner supposes to be of the same age
occur, pp. 14,15, 16, 33.

GENNER, ABRAHAM. 1842.
Fourth report on the geological survey of the

Province of New Brunswick.
St. John [N. B.], 12 mo, pp. 1-101.
Contains brief references to strata that are

called New Red sandstone, pp. 64, 88.

GESNER, A. 1848.
A geological map of Nova Scotia, with ac-

companying memoir.
In London Geol. Soc., Proc., vol. 4, 1845, pp.

280-281, and map.
Describes briefly the red sandstones and

shales south and east of the basin of
Minas, and the intresive igneous rocks
southeast of the bay of k dy. States
that the sandstones under-iag and bor-
dering the igneous rocks mentioned belong
to the Old Red sandstone, p. 190, and map.

GESNER, ABRAHAM. 1843a.
Report on the geological survey of the Prov-

ince of New Brunswick, with a topo-
graphical account of the public lands, and
the district explored in 1842.

St. John [N. B.], 12 me, pp. 1-88.
Contains a table showing the geological posi-

tion of the red sandstone (Newark) and
the character of the strata composing it.
Also an account of the rocks referred to
the New Red sandstone period, pp. 54,
61-63.

G ESNER, ABRAHAM. 1849.
The industrial resources of Nova Scotia.
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GESNER, ABRAIiAM-ontinmtu . .
Halifax, N. S., pp.1-111, 1-341, 1-17, 1-4, map

and plate.
Contains a brief acomint of the Newark sand-

stones and trap rocks of Nova Scotia.

GESNER, A. Cited on age of the Newark rocks
of Nova Scotia (D-awon, '78,p,109).

Cited on age of the Ne wark system (Lea, '58).
Cited on geology of Blomidon, N. S. (Marsters,

'90).
Gettysburg, Pa. Analysis of trap from near

(Frazer,'77, pp. 309-312).
Boundary of trap near (R.1). Rogers,'58, vol.

2, p.690).
Catalogue of specimens of trap rocks, etc.,

from near Frazer, '77, pp. 332-381).
Conglomerate near (H. D. Rogers, '58, vol. 2, p.

684).
Contact metamorphism near (H. D. Rogers,

'58, vol. 2, pp. 688, 689, 092).
Copper ore near (Frazer, '80, p.300. Fra.er'

'82, pp. 131,132).
Exfoliation of trap rock near (Frazer,'744).
Exploration for ore near (Fra zer, 77.pp. 263-

284).
Mention of trap and othwr rock specimens

from (C. E. Hall, '78, pp. 27-68).
Mention of trap quarries at (G. P. Merrill, '89,

p. 486 ).
Minerals in trap near (H. D. Rogers, '58, vol. 2,

p.692).
Occurrence of copper ore near (Fra zer, '77b).
Optical properties of rock from near (Frazer,

'75a, p. 410).
Picture of Dev oil's Den near (Frazer, '80, pl.9).
Section from, to Cashtown (Frazr, '77, pp.

295-299, pl. op. p. 29).
Section from, to Littlestown (Frazer, '77, pp.

299-304, pl. op. p. 304).
Section of dikes at, after H. D. Rogers (W. M.

Davis, '83, p. 281, pl. 9).

Section of dikes near, after P. Frazer (W. M.
Davis, '83, p. 281, pl. 9).

Trap dikes near (H.D. Rg ers, '58, vol. 2, pp.
688, 689, 692).

Trap from (Erazer, '76, pp. 124-126).
Trap rock near (Frazer, '77, pp. 254,255).
Weathering of trap rock at (Frazer, '74).

Getzendaner's quarry, near Frederick, Md. Poto-
mac marble of (Shaler, '84, p. 177).,

fkIBSON,.JQIIN B. 1820.,
Observations on the trap rocks of the C ne-

wago hills naar Middletown, Dauphin
county, and of the Stony ridge near Car.
lisle, Cumberland county, Pennsylvania.

In Am. Phil. Soc., Trans., n. s., vol. 2, 1825, pp.
156-166.

Describes the trap rocks of the hills men-
tioned and considers the nature of their
origin.

GIBSON, J. B. Cited on the presence of Jura-
Trias in America (Lea, '53, p. 189).

Cited on the relation of trap and sanidstone in
Pennsylvania (W. M. Davis, '83, p. 287).

Giggstown, N. J. Reopening of copper mines
near (Cook, '81, p. 39).
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GILBERT, LUDWIG WILHELM. 1822.
[Concerning the native copp-r and copper

flate in Connecti 'ut.j
In Annalen d er Physik {Gilbertj, vol. 70, pp.

431-436.
Quotes B. Silliman, on the occurrence of native

copper in the Connecticut valley, and pub-
lishesa letter from F. Ioffmann concern-
ing the sani subljct, in which the copper-
bearing slates of the Newark are com-
par d with similar slates in Europe.

GILBERT, LU DWIG WILHELM. 1822a.
[Remarks on ativo copper an fossil fishes

from the C ontectic'ut v, ally.]
In Annalen der Physik [Gilbert], vol.70, pp.

358-360.
Discis se the observat ions on native copper

and fossil fishes from the Connecticnt val-
leI, communicated by A. Brongniart and
B. Silliman.

Gill, Mass. Account of trap ridges in (E. Hitch-
c Bock, '35, p. 409).

Brief account of trap in (E. Hitchcock, '23, vol.
6, pp. 44, 48, 49).

Building stone quiarri d at (E. Hitchcock, '41,
p. 1

8 1
).

Coal found in (E. H i tch cck, '41, pp. 139-140.
E. H itchcocsk, '35. p. 231).

Description of footprints from (E. flitchcck,
'36, pp. 318325. E. Hitchcock, ',8).

Description of trap dikes in primary rocks in
(Percival, '42, pp. 409,423-424).

Early discovery of fossil footprints at (E.
Hitchcock, '36, p. 308).

General description of trap ridges in (E. Hitch-
cock,'41,p. 648).

Localities of fossil footprints in (E. Hitchcock,
'41, p. 465).

Locality for fossil footprints in (E. Hitchcock,
'48, p. 132).

Mention of fossil footprints from (E. Hitch-
cock, '55a, p. 186).

Reference to schistose sandstone benea h trap
in (E. Hitchcock, '35, p. 220).

Relation of the trap rock in, to associated rocks
(E. Hitcheock, '41, p. 653).

Sandstone hills in (Percival, '42, p. 450).

Gill and Montague, Mass. Section hetreen (E.
Hitchcock, '35, p. 416. F. it chcock, '41,
p. 654).

GILPIN, EDWARD. 1877.

Notes on some recent discoveries of copper
ore in Nova Scotia.

In London Geol. Soc., Quart. Jour., vol. 33, pp.
749-753.

Refers to the writings of L esharbot, pub-
lished in 1609, who refers t, native copper
from the bay of Fundy.

GILPIN, EDWIN. 1885.
Notes on the manganese ores of Nova Scotia.
In Canada Roy. Soc., Proc. and Trans., vol. 2,

see. 4, 1884, pp. 7-13.

Contains a brief account of the occurrence of
manguanse at Cornwallis and Wolfville,
N. S.
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Glastonbury, Conn. Mention of a fossil fish from
(Mitchill, '18, p. 365).

Reference to a locality for fossil fish (J. H.
Redfield, '36).

Glen in Leyden, Mass. Dip and strike at (.
Hitchcock, '41, p. 448).

Junction of Newark system and primary
rocks in (. Hitchcock, '35, p. 223. E.

Hitchcock,'41, p.
4
4$).

Goat hill, N. J. Altered shale at (Cook, '68, p.
213).

Analysis of trap from (Cook, '68, V. 215.
Genth, '81, pp. 9596).

Boundary of trap near (cook, '68, p. 192).
Contact metamorphism at (H. D. Rogers, '36,

p. 150).
Described briefly as a trap outcrop (H. D.

Rogers, '36, p. 159).
Detailed description of (Ht. 1). Rogers, '40, pp.

152-158).
Dip in indurated shale at (Cook, '82, p. 26).
Dip near (Cook, '68, p. 197).
Elevation of (Cook, '68, p. 191).
Hornblende in trap rocks of (H. D. Rogers,

'40, p. 144).
Position and ejtant of (Na en, '89, p. 35). .
Reference to contat metamorphism near

(Cook, '87, p. 125).
Termination of trap ridge at (Cook, '82, p. 61).
Trap near (Cook, '6$, p.192. Cook, '81, p.59).
Trap rock quarries at (Cook, '79, p.26. Cook,

'81, p. 62).
Godwinville, N. J. Boundary of First mountain,

trap near (Cook, '68, p. 181).,
Goffie, N. J. Elevation of First mountain at

(Cook, '82, p. 49).
Gold In the Newark rocks of North Carolina

(Mitchell, '27).
Goldsboro, Pa. Discovery of footprints and

other fossils near (Wanner, '$9).
Goldsbys fails, Va. Detailed 'count of contact

netamorphisn near (W. B. Rogers, '39,
pp. 82-83).

Goochlantd county, Ta. Description of the New-
ark in (W. ,. Rogers, '40, pp. 71, 72).

Description of rocks in (W. B. Rogers, '43, p.
298).

Gopde's bridge, Va. Boundary of Ne wark area
near (Heinrich, '78, p. 231).

GORDON, THOMAS F. 1834.
A gazetteer of tho state of New Jersey.
Trenton [N. J.], 80, pp. i-i v, 1-339.
Contains a brief general account of the trap

ridge of the Newark system, pp. 5-8.
GordonsaIlle, Ta. Sandstone near (W. P. Rog.

era, '36, p. 80).
Go~senvilIle, Pa. Mention of a trap dike near

(Frazer, '84, p. 693).
Trap dike near (Lewis, '85, p. 445).

GOULD, AUGPSTUS A. 1861.
Introduction [to ichnographs from the sand-

stone of Connectint riverj.

In it'hnographs from the sandstone of Con-
necticut rivr, by Jams D ne pp. 3-4.

Gowrie coal mine, Va. ,1)epth of (Taylor, '48, p.
50).

GewrIe coal aini, Va. -(-ontinued.
Fossil plants front (1Font aine, '83, p. 4. Mar.

cos, '53, p. 4, pl. 7).

Graham's coal mine, Vs. 1Brief account of (Mac.
f .rlan ,, '77, p. 5t)7).

Notes on (Taylor, '35, P). 4).

Thickte of coal in (Tay lor, '35, p. 282).
GRAMMAR, JOHN. 1818.

Account of the coal mines in the vicinity of
Richmnond, Va. [etc.j.

In Am. Jour. Svi., vol. 1 pp.1251 '0.
A generd account of tte working and t"-

nontic value of the coal mines of Chester-
field county, Va.

Granby, Conn. Building atmnt at (H. Hitchcock,
'32, p. 35. E. Hitcwh ok, '35, p. 46. Per-

cival, '42, p. 439).
Building stone quarries at (E. Hitchcock, '41,

p. 180).
Co pper in, vclrr nce of (E. Hitchcock, '35,

pp. 71, 229).
Copper mines of (Percival, '42, p. 318).
Copper ores at, ntnt ion of (Lyll, '54, p. 13).
Description of trap dikes in primary rocks in

(Percival, '42, 1'. 426).
,.ronps of elevations in (Percival, '42, p. 440).

Topographic form of trap ridges in (Percival,
'42, pp. 306 307).

Trap conglomerate in (Percival, '42, p. 316).
Grand Manan island, N. B, (Bailey, Mathew,

and Ells, '8, oap \o. 1 S. W. accom-

panying, and nole 7 on map.)
Copper ore of (Bailey, '72, pp. 221, 225-226.

Chapman, '72).
Description of (Chapman, '72).
Dip on (Verrill, '78).
Geology of (Bailey, '72. Chapman, '72).
Height of (Chapman, '72).
Red sandstone with copper beneath trap at

(Chapman, '78, p. 106).
Rock of (Bailey, '72, pp. 218, 219, 220, 221.

Mathew, '78, p. 339).
Section of (Chapman, '72, op. p. 193).
Trap of (Bailey, Mathew, and Ella, '80, p.

211). Verrll, '78).
Grand passage, N. 8. Description of (Dawson,

'78, pp. 97-98).
Grand rock, Pa. Dip in sandstone at (Cook, '82,

p. 27).
Graulteville, N. Y. Description of trap rock at

(Britton, '81, p. 169).
Granton trap, N. J. Description of (Darton, '90,

p. 54).
Reference to trap outcrop near (Darton,' 90, p.

39).

Granville, N. S. Description of north shore of
(Gesner, '36, pp. 187-189).

Minerals of (Gesner, '6, p. 188).
Granville county, N. C. Account of the Newark

in ( itchell, '42, pp. 134-134).

Grassy islands, N. C. Boundary of Newark near
(litchell, '42, p. 130).

Grassy point, N. Y. Dip of rocks at (Mather, '43,

Dip of s',ndstone ne.r (Mather, '39, p. 116).
Bed marl near (lather, '43, p. 288).
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GRATACAP, "L. P. 188fth
Fish remains and tracks in the Triassic rocks

at Weehawken, Nf 'w] J[ersey].
In Am. Nat., vol. 20, pp. 243246, pls. 12, 13.
Description of the occurrence of fossil fishes

.and fossil footprints, toget her with ripple
marks and raindrop Impressions in shixto
beneath the trap of the Palisades at the
locality mentioned.

GRATACAP, L. P. Cited on fossils in the Now.
ark system (Newberry, '88. p. 44).

Gravel hill, N. J. Boundary of Newark at (Cook,
'68, p. 175).

Conglomerate of (Cook, '79, p. 19).
Dip in conglomerate near (Cook, '82, p. 27).
Supposed to be Newark in part (Cook, '68, p.

75).
GRAY [A.]. Cited on the character of certain

footprints from Turners Falls, Mass.
(Deane, '56).

GRAY, ALONZO, and C. R. ADAMS. 1860.
Elements of geology.
New York, 12mo, pp. i-xv, 1-354,
Contains a brief compilation in reference to

the structure and fossils of the Newark
system, pp. 241-252.

Great clove, N. Y. Faults near (Nason, '89, p.
25).

Great falls, N. J. Columnar trap (Cook, '84, p.
27).

Great notch, N. J. Fault at (Darton, '90, p, 23).
Great swamp, N. J. Bored well in (Ward, '79, p.

139).
Boundary of Long hill trap near (Cook, '68,

p. 187).
Section from, Plainfield; N. J. (Cook, '68, p.

199, and map in portfolio).
Trap hill near (Cook, '68. p.188).

Great valley river, N. S. Rocks near (Dawson,
'78, pp. 100-101).

Great Village, N. S. Brief account of Newark
rocks at (Honeyman, '78).

Great Village river, N. S. Account of (Dawson,
'78, p1. op. p.125).

GREEN, J. Stone quarry of, near Greensburg,
N. J. (Cook, '81, p. 56).

Green brook, N. J. Boundary of First mountain
trap near (Cook, '68, p. 181).

Referred to as a locality for copper ore (H. D.
Rogers, '36, p. 166).

Greenfield, Mass. Conglomerate in (E. Hitch.
cock, '35, p. 214. E. Hitchcock, '41, p.
442).

Contact metamorphism in (E. Hitchcock, '35,
pp. 423-424. E. Hitchcock, '41, p. 658),

Copper ore in (E. Hitchcock, '35, p. 229).
Description of Deertield dike in (Emerson,

'82).
Dip at (E. Hitchcock, '35, pp. 224, 423).
Dip of sandstone at (Emmons, '57, p. 22).
Discovery of a fossil footprint at (Field, '56).
Footprints found at (D. Marsh, '48, p. 272).
Footprints from (C. H. Hitchcock, '66. War.

ren, '55, pp. 305-306).
Fossil plants at (E. Hitchcock, '35, pp. 235-

236. E. Hitchcock, '41, p. 456).

Greenileld, Mass.-Continned.
General description of fossil footprints found

near (Deane, '44).
Geology of (W. '. Davis, '83, p. 259. E.

Hitchcock, 18, pp. 105, 108).
Junction of Newark system with slate in (E.

Hitchcock, '35, p. 214).
Locality for fossil footprints (E. Hitchcock,

'48, p. 132).
Origin of the conglomerate in (E. Hitchcock,

'35, p. 244).
Sandstone covered with footprints from

(Fiehl, '55).

Section wear (Emmons. '57. pp. 5-7).
Thickness of strata at (Emmnons,'57, pp. 5-6,

2).
Trap near (E. litchcock, '23, vol. 26, p. 46).
Trap ridges in (E. Hitehcock, '35, p. 409.

Per ival, '42, p. 409).
Trap ridges near (E. Hitchcock, '41, p.648).

Greenhole saft, Va. Analysis of coal from
(Clifford, '87, p. 10. Macfarlane, '77, p.
515. Williams, '83, p. 82).

Depth of (W. B. Rogers, '436, p. 534).
Situated in an isolated basin (Heinrich, '78, p.

232).
Thinning of coal seams in (Clifford, '88).

Greensburg, N. J. Building stone near (Cook, '68,
p. 510).

Conglomerate at (Cook, '82, p.22).
Description of quarries near (Cook, '81, pp.

55-58).
Dip at (Cook, '68, p.197).
Dip in sandstone at (Cook, '82, p. 26).
Dip of sandstone at (Cook, '79, p. 29).
Folds near (Cook, '82, p.16).
Quarries at (Cook, '81, pp.55-58).
Sandstone at (Cook, '82, p. 20).
Sandstonequarries near (Cook, '79, p.24. Sha-

lor, '84, pp. 143-144).
Greensburg Granite and Freestone Co. Quarries

of, near Greensburg, N. J. (Cook, '81, p. 57).
Greenstone. (See Trap.)
Green valley, N. J. Boundary of First mountain

trap near (Cook, '68, p.181).
Green valley copper mine, N. J. (Cook, '68, pp.

676-677).

Green Village, N. J. Dip in shale near (Cook, '70,
p. 30).

Trap exposed at (Russell,'80, p.36).
Trap hill near (Cook, '68, p. 188).
Trap ridges near (Cook, '82, pp. 57,58).
Reference to geological features (H. D Rogers,

'40, p. 133).
Greenville, Pa. Boundary of the Newark in

(Frazer, '80, p.15).
Boundary ofthe Newark near (d'Invilliers,'83,

p. 198).
Sandstone at (Frazer, '80, p. 46).

GREER, JAMES. 1871.
Oolite coal field of Virginia.
[A "separate;" place of publication not

known.}
Contains an extract from C. Lyell's paper on

thestructure and probableageof theRich-
mond coal field, Virginia (see Lyell, 1847).
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Gresh's quarry, Pa. '"Trap dikes and dipof .tr't ta
near (din pliers, '83, p.209).

Greshvitle, Pa. Trap and dip of strata near (d'In-
villiers, '83, pp. 210-211).

Griggstown, N. J. Altered shale near (Cook, '68,
p. 214).

Character of rocks near (H. D. Rogers, '40, p.
151).

Copper mine near (H. D. Rogers, '40, p. 
16 1).

Copper ores near (Cook, '68, p. 679).
Description of the Franklin copper mine near

(H. D. Rogers, '36, p.168).
Dip in sandstone at (Cook, '82, p. 25)
Dip near (Cook, '68, p. 196. H. D. Rogers, '40,

p.128).
Normal condition of rocks at, referred to (H.

.t Roger , '36, p. 164).
Referred to as a locality for copper ore (H. D.

Rogers, '36, p. 166).
Small outcrop of t rap near (Nason, '89, p. 36).
Trap hills near (Cook, '68, p. 184).

Griggstown eoppermine,N. J. Altered shale near
(Cook, '83, p. 23).

Contact of trap and shales at (Cook, '82, p. 60).
Grindstones in North Carolina. Mention of

(Chance, '85, pp. 24-25. Kerr, '75, p. 30>).
Grove iron mine near Iilhsburg, Pa. Brief ac-

count of (Frazer, '76d).
Grove's, J. L., ore bank, Pa. Report on (Fra-

zer, '77, p. 219).
Grove shaft, Va. Recent mining at (Hotehkiss,

'83a).

Gulf, N. C. Analysis of coal from (Battle, '86.
Clarke, '87, p.146. Hale, 83, p. 226. Kerr,
'75, p.294).

Analysis of iron ore froer, (Kerr, '75, pp. 226,
227, 228).

Anthracite at (Emmons,'56, p. 236).
Belt of chert and porphyry near (Ermons,

'66, p. 241).
Brief account of iron and coal near (Enunons,

'57a, pp. 7-11).
Brief account of natural coke at (Tuomey,

'46, pp. 103-104).
Brief account of rocks near (Emmons, '57b, p.

77).
Discovery of coal at (Olmstead,'24, p.19).
Exploration for coal at (Chance, '85, pp. 40-43).

Iron ore near (Kerr, '75, pp. 226-230. Willis,
'86, p. 306).

Outcrop of iron ore at (Emmons, '56, p. 262).
Plat of coal outcrops at (Kerr, '75, p. 144).
Quality of coal found at (Emmons, '52, p. 131).
Reference to coal at (Emmons, '52, p. 125).
Section at (Emmons, '57, p. 152, and plate).
Sketch, showing coal outcrop near (Chance,

'85, p. 38).
Thickness of Newark rocks at (Emmons, '56,

p. 231).
Thickness of sandstoneat (Emmons, '57, p.22).
Trap dikes at (Kerr, '75, p. 144).

Gulf Mills, Pa. Analysis of trap from (Genth,
'81, pp. 133-134. C. E. Hall, '81, p. 20, 133-
134. Lewis, '85, p. 454).

Gulliver's hole, N. S. Description of (Jackson
and Alger, '33, pp.233-234).

Gum Tree, Pa. Menti on of a trap dike near (Fra-
zer, '84, p.

6
9

3
).

Gurden glen mills, Pa. Trap dikes near (Lewis,
'85, p. 453).

Guttenberg, N. J. Boundary of trap outcrop at
(Cook, '68, p. 177).

Description of sandstone at (Cook, '68, p. 20$).
Elevation of (Russell, '80, p. 36).
Exposures of trap ne ar (Darton, '90, p. 47).
Faults in trap ridge near (Darton, '90, pp. 43-

44).
Fossil fishes and footprints from (Gratac ap.

Quarries of trap rock at, mention of (G. P.
Merrill, '89, p. 435).

Quarries of trap rock near (Cook,'81, p. 60).
Gwynedd, Pa. Description of fossil reptilian

bones from (Cope, '69, p. 169-175).
Identification of fossils from (Frazer, '77a, p.

497).
List of fossils from (Jones, '62, pp. 93-94).
Mention of fossils from (Lea, '56, p. 78).
Evm'arks on fossils from (Lea, '57a. Leidy,

'57a).
Trap hill near (Lesley, '85, p. lxxxi),

Gypsum. Absence of, in Newark system of North
Garolina (Enumons, p. 96).

Absence of, in the Newark of Nova Scotia
(Gesner, '36, p. 

7
3).

In the Connecticut valley, brief rvferene to
(E. Hitche ock, '35, pp. 54-213).

In Nova Scotia (Ells, '84, p.12E, Willimott,
'84, p. 24L).

Habersham county, Ga. Reference to trap dikes
in (T. P. James, '76, p. 38).

Hackensack, N. J. Artesian wells at (Cook, '79,
pp. 128-129).

Origin of trap rock near (Darton, '89, p. 139).
Small trap outcrop near (Dayton,''90, p. 70).

Haddam, Conn. Brief account of trap at (Shep-
ard, '32).

Description of trap dikes in primary rocks
near (Percival, 42, pp.421-422).

Hadley, Mass. Dip and strike of strata in (E
Hitchcock, '41, pp. 447-448),

Dip of sandstone in (E. Hitchcock, '35, p. 2
23).

Mention of the finding of fossil plants at (A.
Smith, '32, pp. 219-220).

Hadley falls, Mass. Reference to trap at (Stol-
der, '57).

Hadley's mountain, N. S. Description of (Jack.
son and Alger, '33, pp. 244-245).

Rocks of (Gesner, '36, p. 225).
Hlahnstowin, Pa. Coal near (Frazer, '80, p. 44).
Hail impressions. Description of the occurrence

of, at Pompton, N. J. (W. C. Redfield,
'43).

Fossil, from Pompton, N. J. (Lyell, '51, p.
343).

Hakihokake creek, N. J. Dip in shale near (Cook,
'82, p. 27).

Haldeman's rile, Pa. Trap dike near (Frazer,
'80, pp. 34

, 36, 106).
H A LE, P. M. 1883.

In the coal anm iron counties of North Caro-
lina.
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HALE, P. M.-- Continued.
Raleigh. 12ino, pp. iviii, 9-42 ,and umap.
Contains vou inious extracts fron the re-

ports of Emnons, Wilkes, Laidley, and
Kerr, pp. 11-181 2,

Haledon, N. J. oundary of First mountain
trap (ear (Cook, 68, p. 181).

Boundary of Sc on mountain .rap hear
(Cook, '68, pp. 183-184).

Builing stone near (Cook, '68, p. 505).
Dip in sandstone at (Cook, s3, p. 30).

Lower contact of trap sheet at (Darton, .96,
pp. 31, 32).

Quarries at, deseribod (Cook, '81, p. 52).
Quarries near, describtA (Cook, '89, p.-52).
Reference to fault nea r (Cook, '89, p. 14).
Sandstone quarry near (Cook, '79, p. 22).

Haledon quarry, N. J. Contact of trap ind sand-
stone at (Cook, '83, pp. 23-24, and p1.).

hale's mills, Mass. Localities of fossil footprints

near (E. Hitcheock, 41, p. 465).

Hales mine, S. C. Brief account of c ntact mta-
morphism in (Tuomey. '48, p. 68 ).

Halifax county, Va. Boundaries of the Newark
in (W.'B. Rogers, '39, pp. 74'76).

HALL, CHARLES E. 1878.
Second geological survey of Pennsylvania,

1874-'75-'76-'77. Catalogue of the geologi.
cal museum.

Harrisburg 1878 [vol. 0], part 1, pp. 1-217.
A catalogue of rock specimens.

HALL, CHARLES E. 1880.
The relationsofthecrystallinc rocks of eastern

Pennsylvania to the Silrian limiwitoncs,
and the Hudson river al- of the hydro-
mica schists.

In Am. Phil. Se.. Proo., vol. 18, 1878-1880,
pp. 435-443.

Accompanied by a small map showing the
distribution of Newark rocks in Penusyl-
vania.

HALL, CHARLES -E. 1 8.
o 

Second geological survey of Pennsylvania,

Report of Iro ress C6. The geology

of Philadelphia county and of tihe south-
ern parts of Mont!oiery ant Bcks
countiess).

Harrisburg, pp. i-xx, 1-1,4, map in 3 sheets
and 1 sheet of actions ill p( k et.

Describes the boundaries aul notes som of
the local features of the Newark system
in the southern parts of Montgomery and
Bucks counties. Notices also the course
of a trap dike in Montgomery county.

HALL, CHARLES E. 1883.
[Itinerary notes 1O] the South Inoutain

gncis. [Penn sylvania].
In second geological survey of Pennsylvania

D3, vol. 1, pp. 215-2, pls. 2-4.
Contains a few observe ions of dip, character

of rock, et.., in Lehigh count , Pa., pp.

232,233,247.

HALL, C. E. Cited on the trap dikes in Pennsyl-
vania (Lewis, '85, pp. 439,441).

HALL. JAMES. 1843.
Natural Listory of New York, Part IV,

glot, y'. comprising the survey of the
f urth geological district.

,A lhan y, 4t~, pp. i-xxvii, 1-686, pls. 1-19, and
geological map of the M iddile and West ern
states.

A brief reference to the geological position of
the Newark system is given an p.ge 19.
On the nap the extent of the rocks re-
ferred to in New York, New Jersey and
southward is shown.

HALL, JAMES. 1862.
Key to a chart of the successive geological

formations, with an actual section from
the Atlantic to the Pacitic ocean [etc.].

Bost n, 16mo pp. 1-72.
Contains a very brief account of the Newark

system, p, 49, and a brief list of fossils
from the Richmond coal field, Va, p. 66.

HALL, JAMES. 1855-1859.
Natural Iistory of New York, Part VI,

Paloontology. vol.:;, pt. I; text.
Albany. 189, 4to, pp. i-xi, 1-533.
Contains a brief r ference to the origin of the

trap rocks of the Atlantic slope and the
rapid accumulation of the associated sand-
stones, pp. 78,79.

HALL, JAMES. 1882.
Contributions to ihe geological history of the

American continent.
In Am. Ass. Adv. Sci., Proc., vol. 31, pp. 29-

69.
Remarks on the ration of the Newark sys-

tem to the structure of the Appalachians,
p. 54.

HALL, JAMES. 1886.
Report on building stones (of the state of

New York],
In thirty-ninth Ann. Rep. N. Y. Stag Muse.

of Nat. list., pp. 186-225.
Describes briefly the building stones of the

Newark systema in New York, p. 198.

HALL, JAMES. Cited on the age of the Newark
.ss'in (Marco, '58 pp. 14--15.

HALL, JAIMS, and LOGAN, W. E. 1866.
C;eological map of Canada and the adjacent

regions, including parts of the 'United
Stat "s.

Montreal, 8 sheets in portfolio, scale 25 miles
to 1 inch.

On this utap Prince Edward island is colored
as Newark. In New Brunswick, Quaco
head is the only Newark exposure colored.
In Nova Scotia the sandstone and trap of
the same system are shown. In Connect-
icut valley, New Jersey, and part of
Pennsylvania the areas occupied by New-
ark rock are also shown.

HALL, JOHN. 1821.
Fossil bones in East Windsor, Connecticut.
In Am. Jour. Sci., vol. 3, p. 247.
A brief reference to the finding of fossil bones.

Hallerstown, Pa. Boundary of the Newark near
(H. D. Rogers, '41, pp. 16-89),
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Hall's harbor, N. S. Amygdaloid at (Gesner, 'i6.
p. 25).

Description of (Gesner, 36, pp. 205-206).
Sp eific gravity of trap rocks from (flow. '75,

Vol 1, p.38).
Hamden, Conn. Copper mines of (Percival, '42,

p. 318).
Hamden hills, Conn. Discovery of a mass of

native copper on (Silliman, '14, pp. 148-
149).

Hamilton-Burr duel ground, N. J. Trap rocks
near (Davis and Whittle, '89, p. 106 ).

Hammer creek, Pa. Boundary of the Newark
along (h. D. Rogers, '58, vol. 2, p. 668).

HAMMOND, HARVY. 1884.
Report on the cotton production of the state

of South Carolina lets,.].
In Tenth Census of the United States, Wash.

ington (Interior Dep., Census office) 4to,
Vol. 6, pt. 2, pp. 451-526.

Contains a brief account of the trap dikes of
South Carolina, and of the soils resulting
from their decay, pp. 466-497, pl. op. p.
463).

Hampden-Sidney college, Va. Boundaries of the
Newark near (W. B. Rogers,'39, p. 76),

Hampshire county, Hass. Brief account of the
geology of (Nash, '27, pp. 246-247).

Hampton, N. B. Description of supposed Trias.
sic rocks at (Gesner. '40, p. 45).

Hampton, Pa. Trap dikes near (IT. D. Rogers, '58,
vol. 2. p. 68 ).

Hancock, Md. Analyses of sandstone from
(Clarke, '89).

Hanging hills, Conn. Brief account of (Chapin,
'91. Rice, '86),

Chemical analysis of trap rock froni (Hawes,
'75..

Description and discussion of the topography
of (W. M. Davis, '86).

Description of (Chapin, 7. Percival, '42,
pp. 272-275. Percival, '4, pp. a68 370).

Excursion to (J. D. Dana, '70).
Extrusiveorigin of trap of (W. M. DaVis, 182a,

pp. 122-123).
Faults associated with (W. M. D, vis, '2).
Faults in (W. M. Davis, '88, p. 471).
Height of (J. D. Dana, '73, vol. 6, p. 105).
SOverlw origin of trap of (W. M. Davis, '82.

W. 11. Da is, '88, pp. 464-467).
Reference to form of (Wbelpley, '45, p.63).
Sandstone elevations associated with (Perci-

val, '42, pp. 433, 435).
Section of (W. M. Davis, '83, pp. 305-307. pl.

10).
Sketch map of (W. M. Davis, '83, pp. 305-307,

pl.10. W. M. Davis, '89, pl. 4).
Small map of portion of (Davis and Whittle,

'89, pl. 2).
Special account of quarries at (Davis and

Whittle, '89, pp. 127-133).

Structure of trap rockof (PerivA, '42, p.314).
Study of the structure of (W. . Da 'is, 88.

W. M. Davis, '89).
Topographic form of trap ridge near (Perci

val,'42, pp. 304, 306).

Hanging hills, Conn.-Continued.
Trap ridges near (Percival, '42, p. 348).

Hanover, Pa. Catalogue of specinens of trap,
etc.. from near (Frazer, '77, pp. 332-381).

'Trrai from (C. E. Hail, '78, pp. 42, 43).
Hanover, Va. Boundary of Newark near (Hein-

rich, '78, pp. 229-230).
Hanover area, Va. Defined and described (Fon-

taine, '79, pp. 27.151-153).
Fossil p ants from (Fontaine, '83, p. 4).

Hanover county, Va. Description of Newark area
iu (Heinrich, '78, pp. 229-230).

Description of rocks in (W. B. Rog rs,'43, p.
298).

Hanover junction, Va. Boundary of Newark
rocks north of (Fontaine, '83, p. 2).

Unconformity of Potomac and Newark at
(Fontaine, '89, p. 58).

Hardin's coal mine, Va. Fossil crustaceans from
(Jones, 62, p. 86).

HARLAN, RICHARD. 18S4.
Critical notices of various organic remains

hitherto discovered in North America.
In Pennsylvania Geol. Soc., Trans., vol. 1,

1835, pp. 46-112, pl. 5.
Refers to certain fossil boaes from the Yellow-

stone and Missouri rivers which may
possibly be of Triassic or Jurassie age,
and to fossil fishes from the Newark of
Massacliusetts, pp. 92-94.

Harleysville, Pa. Contact metamorphism near
(Lwis, '82).

Harmonyville, Pa. Boundary of Newark near
(Frazer, '83, p. 234).

HARRINGTON, B. J. 1871.
Report on geological structure and mineral

resources of Prince Edward island.
See Dawson and .Harrington, 1871.

HARRINGTON, H. J. 1874.
Notes on the iron ores of Canada and their

development.
In geological survey of Canada. Report of

progress for 1873-'74, pp. 192-259.
Contains a brief mention of magnetite in,

Veins in the trap along the south side of
the hay of Fundy, pp.217,219.

HARRINGTON [B. J.J. Cited on the geology of
Prince Edward island (Bain and Dawson,
'85, pp. 156-157).

Cited on the tilting of sandstone and trap in
Prince Edward island (W. M. Davis, '83,
p. 302).

Cited on trap dikes in Prince Edward island
(W. M. Davis, '83, p. 291).

Harrington river, N. S. Dip near mouth of (Daw-
son, '78, p. 102).

Exposures of Newark rocks near the mouth
of (Dawson, '47, pp.

52
-53).

Trap conglomerate, etc., near mouth of (DaW-
son, '78, p. 102).

Harrisburg, Pa. Contact of Newark and Silurian
remks near (Lesley, '64, l. 476).

Sa d tone quarries near (Shaler, 84, p.156).
HARTT, C. FRED. 1867.

The recent iird track of the basin of Minas
[Nova Scotia).
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HARTT, C. FHED.--Continued.
In Ant. Nat., vol. 1, pp. 169-176, 23 -243.
Contains a popular description of r etnt ftoot-

prints, raindrop inprs ion, etc., at t he

locality mentioned, al lso 1 bri f sketh 1
of fossil impreions of aitnilar chtracter
elsewhere.

Hartford, Cona. I itnmwe in trap near (E. S.
Dana, '75).

Brief acconut of shale at (E. Hitchcock, '35,
p. 217).

Brief account of trap near (E. Hitchcock, '23,
vol. 6, lp. 44, 51).

Charracter of sandstone at (E. Hitchcock, '36,
p. 329).

Concerning trap ridges near (Percival, '42, p.
377).

Contact intamorphism at (E. Hitchcock, '35,

p. 424).
Contact metamorphism near (E. Hitchcoek,

'41, p. 657. Percival, '42, I.320).
Description of Rocky hill near (Sillinman, '30,

pP. 1"1-131).
Description of trap ridge near (Davis and

Whittle, '89. p. 115).
Disonssion of the geological structure near

(W. M. Davis, '86, p. 344).
Localities of fossil footprints near (E. Hitch.

cock, '41, pp. 466, 467).
Outlyer of primitive rock in Nevark area, near

(A. Smith, '32, p. 219).
Red shale in (E. Ilitchcock, '41, p. 443).
Report of the discovery of fossil footprints

near (E. Hitchcock, '37b).

Special a55count of quarry near (Davis and
Whittle, '89, pp. 120-122).

Hartley, N. J. Description of stone quarry near
(Cook, ' 1, pp. 51-52).

HARTSMORNE, S. Well bored for, near Short
hills, N. J. (Nason, '89b).

Hart's mills, Conn. Description of trap ridges
near (Percival, '42, p. 384).

Liamestone near (Percival, '42, p. 443).
Mention of the occurrence of bitumen at

(Pr c ival, '42, p. 443).
Hartzog's mill, Pa. Dip of strata and exposure

of trap near (d'Invilliers, '83, pp. 218, 219,
220).

Hastings-o-Hudson, N. Y. View of Palisade
opposite (Cook, '83, frontispiee).

Hatfield, Mass. Dip of lower i bed, of the Newark
system in (E. Hitchcock, '35, p. 223).

Dip of sandstone in (E. Hitchcock, '41, p.
447).

Dip of strata at (E. Hitchcock, '23, vol. 6, p.
42. A. Smith, '32, p. 221).

Study of dips in (Walling, '78, p. 192).
Hatfield swamp, N. J. Trap hill near (Cook, '68,

pp.185, 186).
Haute Island, N. S. Mention of ('tar t rs, '90).

See alsoiIsle Haute.
Haverstraw, N. Y. Analysis of sandstone from

(Schweitzer, '71).
Brief account of trap rock near (Mather, '39,

pp. 116-117, 122. Mather, '43, pp. 278-282.
Pierce, '20, pp. 186-188).

Haverstraw, N. Y.-Continued.

Brief description of trap ridge at (Russell, '78,
p. 241).

Conglomerate quarries near (Mather, '39, pp.
124-125. Nason, '89, p. 40).

Dip and strike of rocks lit ( ather, '43, pp.
616-617).

Dip of sandstone and trap near (Darton, '90,
p. 41).

Gap in trap ridge near (Darton, '90, p. 41).
Jtnetion of trap and sandstone near (Darton,

'90, p. 48).
Red marl near (Mather, '43, p. 288).
Section of Palisade trap sheet near (Darton,

'90, p. 37).
Section of sandstone beneath trap near (Ma-.

ther, '43, pL 5).
Small t rap she t in arkose near (Darton, '90,

p. 49).
Small trap sheet near (Darton, '90, p. 39).
Upper contact of trap mid sandstone near

(Darton, 90, p. 51).
HALVES, GEORG E W. 1875.

The trap rocks of the Connectieut valley.
In Am. Jour. Sci., 3d ser., vol. 9, pp. 185 192.
Compares the chemical composition of trap

rocks from localities it the Connec ticut
valley and in New Jersey, and points ont
t e chan es that iate taken place in rocks
since tb 'ir ejectiion.

HAWES, GEORGE W. 1975a.
On diabantite, a chlorito occurring in the trap

of the Connecticut valley.
In Am . Jour. Sol., 3d ser., vol. 9, pp. 454-457.
Describes the occurrence and gives analysis

of the mineral mentioned, from amygda-
loidal cavities in trap in the Farmington
hills, Conn.

HAWES, 0. W. 1878.
[Note on the microscopical characteristics of

a thin section of Jura-Trias sandstone
from the Connectic-ut valley.]

In Geology of New H.ampshire, by C. H.
H itcheock, vol. 3, pp. 239-240, pl. 12.

P eiarks that all of the grains in the sand.
stone are coated with red oxide of iron,
which cements them together and deter-
mines the color of the rock. The colored
illustrate ion accompanying this note shows

the appearance of a thin section of sand-
stone when viewed t 'rough a microscope.

HAWES, GEORGE W. 1882.
On the mineralogical composition of the nor-

mal Mesozoic diabases upon the Atlantic
border.

In U. S. Nat. Mus., Proc.,'vol. 4, 1881, pp.129-
134.

Abstract in Neues Jahrbueh, 1882, p. 44.
Reviewed by J. D. Dana in Am. Jour. Sci.,

3d ser., vol. 22, pp. 230-233.
Discusses the mineralogical composition of

trap rocks, diabase, from Bergen hill, N.
J., and from Wst rock, Conn., with ehem.
ical analysis of constituent minerals.

HAW ES, G. W. Analysis of trap by (E. S. Dana,
'75).
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HAWES, 0. W.-Continued.
Cited on analyses of traprock from West rock,,

Conn. (Frazer, '75a, p. 404. E. S. Dana,
'77).

Cited on comnposition of Connecticut valley
trap (Frazer, '77. 1 311).

Ciled on composition of trap rocks (W. M.
Davis, '8, v. 284.)

Cited on indurated bitumen in the volcanic
rocks of Coitnecticut ("1. D. Dana, '78).

Cited on mineral analysis of trap from Bergen
hill, N.J. (Shaler, '81, p. 145).

Cited on mineralogical composition of trap
rock from Comnecticutt (Fraer, '75b).

Cited on petrography of West rock, Conn.
(Davis and Whittle, '89, pp. 116-117).

Cited on "pipe stem" mnygdaloids in the trap
of Connecticut (Davis andA Whittle,'89, p.
134).

Cited on secondary minerals of trap rocks
(How, '75, vol. 1, p. 136.)

Cited on trap rocks of Connecticut (Hovey
'89, pp. 366-368).

Haycock hill, Pa. Analysis of trap from ((tenth,
'81, pp. 98-99).

,Description of (H. D. Rogers, '58, vol. 2, p.
686)-

Haydens station, Conn. Sandstone quarries near
(Shahr, '84, p. 127).

HAYES, JOHN L. 1842.
{Remarks on fossil footprints from the Con-

nectient valley sandstones.]
In Am. Assoc. Geol. andNat., Proc.,1840-1842,

pp. 55-56.
Brief notice of remarks on the above subject.

HAYES, JOHN L. 1843.
[Remarks on recent and fossil footprints.]
In Am. Jour. &A., vol. 45, p. 316.
Brief remark on a paper by W. C. Redtieil.

HAYES, J. L. 1850.
[Comparison of recent bird tracks from the

shore of the bay of Fundy with fossil o.
pressions of a similar origin.)

In Boston Soc. Nat. list., Proc., vol. 3, p. 227-
228.

Haywood, N. C. Analysis of iron ore from near
(Kerr, '75, p. 225).

Breadth of Newark rocks near (Ohnstead, '24,

p.
12

).
Brief account of geology near (McLenahan.

'52, p. 169).
Boundary of Newark area near (W. R. John-

son, '51, p. 
4
. Mitchell, '42. p. 130).

Conglomerate at (Einmons, '56, pp. 237-238).
Dip and strike at (McLenahan,'52, p. 168).
Dip of sandstone near (Kerr, '75, p. 225).
Fossil plants from (Emnons, '57, pp. 105, 118).
Iron ore near (Kerr, '75, p. 225).
Mention of trap dikes near (Burbank, '73, p.

152).
Silicified trees near (Emnnmons, '6, p. 284).
Thickness of strata at (Fontaine, '83, p. 100).

Heatbeote brook, N. J. Sandstone quarry atl
(Cook, '79, p.23).

Heath's coal mine, Ta. Analysis of coal from-
(Macfarlane,'77, p. 515).

heath's coal mine, Va.-continned.
Brief account of (M1a-farlane, '77, p. 507).
Brief referee to (Nut tall.'21, I,35).
Explosions in (Ta lor, '48, p. 49).
Notes on (T'aylor,'5, p.284).
Thickness of coral in (Grammar, *18, p. 126-127.

Taylor, ':5. p. 282) .
Ilebron, Conn. Description of trap dikes in pri-

ntary rocks in (Percival, '42, pp. 423-424).
liEE"I, OSWA LD. 1857.

[ A let t er concerning the geological position of
the rocks of the Richmond coal field, Vir-
ginia, as indicated by fossil plants.]

In geology of North Anerica, by Jnles Mar-
con, Zurich, 1856, P. 16.

Published in part in Am. Jour. Sci., 2d ser.,
vol. 24, 1857, pp. 428-429.

Questions the accuracy of certain determina-
tions of the genera and species of fossil
plants from the Richntomd coal field, Va.,
made by E. Emmons and C. T. F. Imbury,
and states an opinion concerning the age
of the rocks from which the plants re-
ferred to were ot gained.

HlEER [0)]. Citid on age of the Newark rocks of
North Carolina (Emmons, 'S).

Cited on age of the Newark system ()Dewey,
'57. Jones, '62, p. 126. Lea, '58. Zeiller,
'88, p. 698).

Cited on the ago of the Richmond area, Vir-
ginia (Hull, '81, p. 460. Lyell, '71, p. 363.
.Maroon, '58, p.16).

tCited on fossil plants from North Carolina
and Virginia (Maroon, '59, p. 25).

Cited on the Newark tlora (Marcou,'90).
Heidlersburg, Pa. Trap dikes near (H. D. Rogers,

'58, vol.2, p. 689).
Helger's ore pit, Pa. Report on (Frazer, '77, p.

223).

HEILPRIN, ANGELO. 1884.
On a remarkable exposure of columnar trap

near Orange, Now Jersey.
lit Philadelphia Acad. Nat. Sri., Proc., vol.

36, pp. 318-320, pl 
8

.
A popular description of an exposure of col-

unmnar trap at the locality mentioned.
HEILPRIN, RANGE LO. 1887.

The geographical and geological distribution
of animals.

New York (The International Scientific se-
ries), 12 mo, pp. i-xii, 1435, p1.1.

Contains a general description of the fauna of
the Triassic and Jurassic periods, pp. 157-
168.

HEINRICH, OSWALD J. 1873.
The Midlothian colliery, Virginia.
In Am. Inst. Mining Eng., Trans., vol. 1, pp.

346-359, supplementary paper, pp. 360-364,
pl. 5.

Devoted principally to mining methods, but
contains a detailed section of the coal
seams at Bailey's hill, Midlotlian.

HEINRIIH, o. J. 1874.
The diamond drill for deep boring, compared

with other systems of boring.
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Midlothian colliery, Chesterfield county,
Va.

In. Ant. Inst. Mining Eng., Trans., vol.5, pp.
148-1;1, pl. 3.

Accompanie bya svction and plan of undtr-
ground work of the colliery referred to.
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The Midlothian, Va., colliery in 1876.
In Am. Inst. Mining Eng., Trans., vol. 4, pp.

308-316.
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18 76 t>
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The Me sozoi formation in Virginia.
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227-274, pls. 5-6.
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284-29.
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126, 142145, 155, 176-177, 190-192.
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in the center of raindrop impressions.]
In A m. A soc. A dv. sci., Proc., vol. a, p. 7.a.

Discussion of a paper by W. C. Ri tield.
HENRY, P. H. Analysew of coke from Ri Attond

coal field by (Lyell, '47, p. 273).
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Deseriptin aof (P rcival, '42, pp.372-375).
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HITCHCOCK, CHARLES H. 1866.
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In Am. Jour. 'ci., 21 ser., vol. 19, pp. 391-396.
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other markings, and in a footnote, p. 392,
states briefly Some of the various vies
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the agv of tlit Conneticut Halley sand.
stone.

HITCHCOCK, CHARLES H. 1859.
[Report on copper mine at Flemington, New
Jersey.] See Hitchcock, E., and C. Hitchcock,
1859.

HITCHCOCK, CHARLES H. 1866.
Preface [to suppl mont to the Ichnology of

New England.]

In supplement to Ilhaology of New England,
by Ed ward Uitch k, pp. ix-x.

Relates to the publication of the "supple-
ment," and to specimens of footprints at
Amherst college.

HITCHCOCK, CHARLES H. 1805a.
Descriptive catalogue of specimens in the

Hithcho'k i Ihnolo ical cabinet at Am-
herst college.

In supplement to ihe Ichnology of New Eng-
land, by Edwrd litcheock, pp. 41-93.

Describes specimens of footprints, and gives
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HITCHCOCK, CHARLES H. 1866.
Description of a new reptilian bird from the

Trias of Alassac hustts.
In New York Lye. Nat. Hist., Ann., vol. 8,

1867, pp. 301-302.
D-swribes the footptrints of Tarsodactylus ex-

pansus, front mtar Turners Falls, das.
HITCHCOCK, CHARLES H. 1867.

Elementary geology.
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Geological description [of ' ;eachusetts.
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setts, by H. F. Walling and 0. W. Gray .
Boston, folio, pp. 17-23, and i ip.
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of the state, accompanied by a colored
geological map; also a list of fossil foot-
prints found in the Newark sy tein.

HITCHCOCK, CHARLES H. 1874.
The Coal Measures of the Vnitcd States.
In statistical atlas of the United States, by

Francis A. Walker, pp. 12-14, pis. 11, 12.
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H. Hitchcock and W. P. Blake.

HITCHCOCK, CHARLES H. 1877.
The relation of the geology of New Hampshire

to that of the adjacent territory.
In the geology of New Hampshire, by C. H.
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shown on the map op. p. 8.

HITCHCOCK, CHARLES Ii. 1877a.
Geology of the Connecticut valley district [of

New Hampshire].
In geology of New Hampshire. Concord, vol.

2, 4to, pp. 271-407, 428-462, and 7 plates.
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of the Connecticut valley area, and the

presence of a heavy conglomerate in
Northfield, Mass.

HITCHCOCK, CHARLES H. 1881.
Geological map of the United States. compiled

by C. H. Hitchcock.
New York. Published by Julius lien.
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Map, geological, of the United States (C. H.

Hit bc ok, '81).
HITCHCOCK, CHARLES H. 1886.

The geological niap of t he Unite ii St.t s.
In Am. Inst. Mining Eng., Trans., vol. 15, pp.

465-48 , map op. p. 486.
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geological maps of the United States and
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Juras ic and Triassi' systems of the
United States.

HITCHCOCK, CHARLES H. 1888.
Recent progress in ichnology.
In Boston Soc. Nat. Hist., Proc., vol. 24, pp.

117-127.
Presents a revised list of the footprints of the
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HITCHCOCK, CHARLES H. 1889.

[ Reniarks on, pa pr by Atreus W nner, con-
cerning the discovery of fossil tracks in
the Newark rocks of York county, Pa.]

HITCHCOCK, CHARLES H.-Continued.
In Am. A ssor. Adv. Sci.. Proc, vol. 37, p. 186.
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Bred in roak4 of the Niwaik system of
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In Am. Geol., vol. 5, pp. 197-202.
Reviewed by I. C. Russell in Am. Geol., vol. 7,

pp.238-241.
A review of a paper on " The Newark Sys-
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H[ITCHCOCK], C. H. Descriptioa of Grallator
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ley sandstone (Whitney, '60).
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Geological map of the United States.
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sonian Institution for the Centennial,"
Washington, 1876; and in "Atlas of the
United States and the World," by Gray,
Philadelphia, 1877.

A compiled nap showing the distribution of
geological formations in the United States.

!l[ITCHCOCK], EDWARD. 1815.
Southampton lead mine and basaltic columns

at Mount Holyoke, Mass.
In North American Review, vol. 1, pp. 334-338.
A popular let ter on the aubjects referred to in

the title.

HITCHCOCK, EDWARD. 1818.
Remarks on the geology and mineralogy of a

section of Massachusetts on Connecticut
river, with a part of New Hampshire and
Vermont.

In Am. Jour. Sol., vol. 1, pp. 105-116, 436-439,
and map.

Describes in general terms the geology in the
neighborhood of Maints; Holyoke anl
Tom, Mass., pp. Io 5, 1, aind map.

HITCHCOCK, EDWARD. 1I.
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scenery of the region contignois to the
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HITCHCOCW, EDWARD--fo t inued.
In Am. Jour. Sci., vol. 6, 182,: pp. 1-86. 201-236,

pl. 9, and map op. p. 86 vol. 7, 1824, pp. 1-
30, pl.1.

Describes the Newark rocks of the Connecti-
cut valley, in part under the name of the
Old Red sandstone, vol. 6, pp. 39-42. The

- "greenstone dikes" in the Old Rt-d sand-
stone are described on pp. .,-59, and their
origin discussed on pp. 594 61. Another
vision of the Newark receives attention

under the amue of the " Coal forna'tion,"
pp. 61-80. In vol. 7 the scenery of the
Connecticut valley is described, and in
this connection the relief of several trap
hills receives attention.

H[ITCHCOCK1, E[DWARD}. 1824.
Notice of a singular conglomerate, and of an

interesting locality of trap tuff, or tufa.
In Am. Jour. Sci., vol. 8, pp. 244-247.
Describes exposures of trap tut on the east

side of Mount Tom, Mass.

HITHCOCK, EDWARD. 1824a.
A geological and agricultunral survey of the

district adjoining the Erie canal in the
State of New York, part 1, containing a
description of the rock formations; to-
gether with a geological profile; extend-
ing from the Atlantic to Lake Erie.

Albany. 12mo, pp. 1-163, pls. 1-2.
The sections accompanying this report show

the positions of the Newark rocks and as-
sociated traps of the Connecticut valley.

HITCHCOCK, EDWARD. 1828.
Miscellaneous notices of minetai localities,

with geological remarks.
In Am. Jour. Sel., vol. 14, pp. 215-230.
Refers briefly to an exposure of sandstone be-

neath trap on the east side of Mount
lolyoke, Mass., p. 218, and records a few

facts concerning the small outlying New-
ark area in Woodbury and Southhury,
Cona., pp. 227-228.

HITCHCOCK, EDWARD. 1882.
Report on the geology of Massachusetts; ex-

amined under the direction of the govern-
ment of that state, during the years 1830
and 1831.

In Am. Jour. Sci., vol.22, pp. 1-70, and map op.
p. 1.

Contains a brief account of the sandstone
along the Connecticut river, but refers
principallyto its value as a building stone.
The formation is termed the New Red
sandstone.

HITCHCOCK, EDWARD. 1835.
Report-on the geology, mineralogy, and botany

of Massachusetts, in four parts; Part x,
Economic geology; Part ii, Topograph-
ical geology; Part us, Scientitic geology;
Part iv, Catalogue of animals and plants.
Amdherst, 1835. Second edition, corrected
andenlarged, pp.i-xii, 13-702, accompanied
by 4to atlas of 19 plates.

IlTCIICOCK, ElW A RtD-(ont inued.

First edition of fart i, Economic geology.
A mherst, 1832, pp. 1 70. and geological
nmap of Nlassachuset ts.

First edition of full report, Amherst, 1833, pp.
i-xii. 1-692, and 4to atlas of 19 plates.

The contents of the 2d ed,., so far as it relates
to the Newark system, is as follows:

Page.
Newark system of Massachusetts

briefly described ........... 20

Greenstone (trap) division briefly de-
scribed ..................... 23-24,31

Discovery of limestone in the Connec-
et t valley ................ 38-39

Building stone briefly described..... 46-47
Coal................................... 53-54
Copper ores----------............... 71-72
1Detailed account ofthe Newark system 211-251

Mineralcharacterof thesandstone 213-219
Topogra phy of the red sandstone . 220-222
Dlip, dii ection, andthickness of the

strata- ............... 222-228
Mineral contents ................. 228-234

Copper...............-..... 228-229
Coal-..................-..... 229-232
Lead, zine, and iron......... 232-233
Iron sand .................. 233
-Rotten stone.............,... 233
Satin spar..-------....... . 233
Sulphate of baryta...-.. -.... 23
Sulphate of strontia.......... 234
Sulphate of lime..--........ -234

Organic remains ................. 234-243
Animal remains................ 237-243

Ichthyolites....-------------- 238-239
Mollusea..................... 239
Zodphyta .................... 239-242
Radiaris- .................. 242-243

Theoretical considerations....... 243-251
Gireenstone (trap) descrihed.......... 398-434

Mineralogical characters......... 399-431
hlorulende and feldspar..... 399

Columnar .................. --399-402
Compact..................... 402
Chiefly greenish compact feld-

spar ........................ 402
Indurated clay............... 402
Hornblende, Augite? and feld-

spar----------------------. . 403
Porphyritic .................. 403404
Am ygdaloidal................ 404405
Concreted.................... 405
Tufaceous.................... 405

Topography of greenstone (trap)- 405-410
Situation of greonstone (trap) in

relation to other rocks 411-421
Chemical effects of greenstone

(trap) upon other rocks ...... 421-425
Mineral contents-................ 425-431
Theoretical considerations ... 431-434

The rt-semblance in external
character between some va-
rieties of our greenstones
and the products of exist-
tug volcanoes.............. 431-332
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Greenstone (trap) described-Continued.
Theoretical considerations-Continued.

The columnar structure of
greenstone ................. 432

The irregularmannerin which
greenstone is intruded
among stratilled rc ks .... 432

The mechanical ifo-ts of
greenslono upon the strati-
fied rocks ................ 432-434

Unconfornity of the New, ark System
with primary strata .............. 510

The trap system .....-.......... .. 513-514
Ca talogueof specimens from the New-

ark systo ....................... 656-657
Catalog Igu of specimens of trap ...... 669-670

HITCHCOCK, EDWARD. 1836.
Ornithichnology. Description of the foot-

marks of birds (Ornitbichnites) on New
Red sandstone in Nasachusetts.

In Am. Jour. Se., vol. 29, pp. 307-340, and

3 plates.
Abstract in Neues Jahrbuch, 1836, pp. 467-

472.
Refers to early discussion of fossil footprints

in Massachusetts, mentions several locali-
ties at which they occur, discusses the
nature of the annals that made the
tracks, and describes and figures several
5peoles.

H1TCHCOCK, EDWARD. 1887.
Researches in theoretical geology by H. T.

Do La Beche, with a preface and notes by
Prof. Edward Hitchcock.

New York. 12 o, pp. i-xv, 1-4142.
Contains a note on the fossil fishes of the

Connecticut valley, p. 267, and also on the
fossil footprints of the same region, 'pp.
271-73.

HITCHCOCK, EDWARD. 1837a.
Fossil footsteps in sandstone and graywacke.
In Am. Jour. Sci., vol. 32, pp. 174-176.
Abstract in Neues J hr ch, 1837, pp. 602-

603.
Mentions the advance that has been made in

the study of the fossil footprints of the
Connecticut valley and gives a list of
species described.

HITCHCOCK, E. 1837b.
Ornithichnites in Connecticut.
In Am. Jour. Sci., vol. 31, pp. 174-175.
Brief mention of additional localities in Con-

necticut at which fossil footprints have
been found. The footprints are described
briefly and their names given in some
instances.

HITCHCOCK, EDWARD. 1841.
Final report on the geology of Massa husetts.
Northampton, 4o, vol. 1, pp. i-xii, la-11a, 1-

299, pls. 1-14 and a map; vol. 2, pp. 300-
381, pls. 15-55

The contents of this report, so far as it re-
lates to the Newark system. is as follows:
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ers, L. Vanuxen, R. C. Taylor, E.
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mnarksofextinctbirds in the [New-
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Amherst ......................... 2a-3a
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Sandstone quarries ................... 180-181
Rocks suitable for whetstones and
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Scenographic geology................ 241-249

Mount Holyoke.............-- . 241-243
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Mount Tom ....-- ........ . 246-247

Sugar Loaf....................... 247-248
Mount Toby-----------------...248-249
Valley of the Connecticut.....256-259
Turners Falls.................... 275-277
Holy- e falls.............-........ 277-278
South Hadley Falls .......... ,... 284-285
The gorge or glen in Leyden..... 285-286

A tabular view of the rocks of Massa-
chusetts ......................... 303

The Newark systein (New Red sand-
stone) desribed.............. 434-450

Lithological characters........... 441-446
Conglomerate ................ 441-442
Tufaceous conglomerate...... 442
Sandstone ................... 442-443
Shale......................... 443
Limestone.................... 444-446

Topography of the formation.... 446-447
Dip, strike, and thickness of the

strata ........................ 447-448
Mineral contents-.........-...... 448-449
Organic remains.................. 449-528

Vegetable remains........... 450-458
Animal remains.............. 458-464

Fossil footmarks...... ......... 464-528
Localities .-- ----.... 465-467
A general description of the

nature and situation of the
fossils...................... 467-474

Specific description of the
foot arks ................ 474-501

Impression of raindrops..... 501-503
Fossil uones...-.................. 503-504
Tracks of living animals ......... 504-508
Conclusion from all the facts..... 508-525
Artesian wells................... 525
Theoretical considerations relat-

ing to the formation generally. 526-531
Greenstone (trap)................... 641-663

Lithological character............ 641-645
Hornblend and feldspar..... 641
Columnar trap...... ......... 641-643
Compact trap.............. 643
Indurated clay............... 644
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Greenstone (trap)---Continued.

Lithol gical character-C ontinued.
Amygd loidal trap. ........ 644-645
Concreted trap ............... 645
Tifaceous trap .............. 645

Topography of the greenstonc8
(trap) ........................ 646"-650

Situation of the greenstone in re -
lation to otherrocks........ 65a-6,6

Dikes of greenstone ......... 655-656
Chemical effects of greenstone on

other rocks................... 657-40
Mineral contents of greenstone

(trap) ........................ 660-663
Newark system ...................... 712
Catalogue of specimens from the

Newark system .............. 804-806
Catalogue of specimens of greenstono

(trap)----------------------....819-2
HITCHCOCK [EDWARD]. 1841a.

[Remark on joints and fractures in the sand-.
stone and trap of the Connecticut valley.]

In Am. Jour. Sci., vol. 41, p. 173, and also in
Am. Assoc. Geol. and Nat., Proc., 1. 25.

Brief abstracts of remarks on a paper, by
Prof. Mather. concerning joints in rocks.

HITCHCOCK, EDWARD. 1841b.
First anniversary address before the Associa-

tion of American Geologists, at their sec-
ond annual meeting at Philadelphia,
April 5, 1841.

In Am. Jour. Sci., vol. 41, pp. 232-275.
States briefly the geographical distribution of

the Newark system and discusses the
question of its age, pp. 244-245. The "New
Red sandstone system" is mentioned on
p. 267.

HITCHCOCK [EDWARD]. 1842.
On a new species of Ornithichnite from the

valley of the Connecticut river, and on the
raindrop impressions from the same local-
ity-.

In Am. Jour. Sci., vol. 43, p. 170; also in Am.
Assoc. Geol. and Nat., Proc., p. 63.

Title of paper only, followed by remarks by
Charles , yell and H. D. Rogers, W. B.
Rogers, Benjamin Silliman, jr. [C. W.]
Redfield, and John L. Hayes.

HITCHCOCK, EDWARD. 1843.
The phenomena of drift, or glacio-aqueous

action in North America, between the
Tertiary and Alluvial periods.

In Am. Assoc. Geol. and Nat., Trans., pp. 164-
221, pls. 7,8, 9.

Describes briefly the general geology and
topographical features of the region about
Mount Tom and Mount Rolyoke, Mass.

HITORCOCK, EDWARD. IS43a.
Description of five now species of fossil foot.

marks, from the Red sandstone of the
valley of Connecticut river.

In Am. A ssoc. Geol. and Nat., Trans., pp. 254-
264,p. IL.

Devoted principally to the description of new
spectes of footprints, obtained near Tur-
ners Falls, Mass., by James Deane.

HITCHCOCK, EDWARD. 1843b.
Description of several species of fossil plants,

from the Now Red sandstone formation of
Connecticut and Massachusetts.

In Am. A soc. Geol. and Nat., Trans., pp. 294-
296, pls. 12, 13.

Describes briefly the character of the rocks
forming the small Newark area at South-
bury, Conn., and gives the results of a
microscopical examination of a specimen
of fossil wood found there. Fragments of
fossil ferns from localities in Massachu-
setts are also briefly described.

HITCHCOCK [EDWARD]. 1844.
The trap tufa or volcanic grit of the valle- of

the Connecticut river, with inferences as
to the relative age of the trap and sand-
stone.

In Ai. Jour. Sci., vol. 47, pp.103-104.
Abstract of remarks describing the character

of the tufa, method of its formation, etc.

HITCHCOCK [EDWARD]. 1844a.
Report on ichnolithology, or fossil footmarks,

with a description of several new species,
and the coprolites of birds, froze the val-
ley of the Connecticut river.

In Am. Jour. Sci., vol. 47, pp. 292-322, pls. 3, 4.
Abstract ibid., pp. 113-114; also in, Neuoes
Jahrbuch, 1845, pp. 753-757.

Reviews the discussion of the question of first
discovery of fossil footprits in the sand.
stone of the Connecticut valley, describes
several new species of footprints, and dis-
cusses the nature of certain coprolites.

HITCHCOCK, EDWARD. 1844b.
Discovery of more native copper in the town

of Whately, in Massachusetts, in the val-
ley of Connecticut river, with remarks on
its origin.

In Am. Jour. Sci., vo .47, pp, 322-323.
Describes the occurrence of a mass of native

copper in the drift at the locality men-
tioned.

HITCHCOCK, EDWARD. 1844c.
Geological map of Massachusetts. Scale 5

miles to 1 inch, or tesas, 1844.
On wall map of Massachusetts.

HITCHCOCK, EDWARD. 1844d.
[On priority in the discovery of fossil foot.

marks in the sandstone of the Connecticut
valley.]

In Am. Jour. Sci., vol.47, pp. 390-399.
Devoted to the question of priority in the dis-

covery of the footprints in question.

HITCHCOCK, EDWARD. 1844e.
Explanation of the geological m ap attached

to the topographical map of Massaehu-
setts.

Boston, 12mo, pp. 1-22.
Contains a brief description of trap and trap-

tuff or tufaceous conglomerateoccurringin
the Connecticut valley, and also refers to
the distribution of the Newark sandstone
in the same region.
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HITCHCOCK, EDWARD. 1845.
An attempt to name, classify, and describe the

animals that niade the fossil footmarks of
New England.

In Am. Assoc. Geol. and Nat., Proc., sixth
meeting, pp. 23-25.

Presents a list of families. genera, and species

of the animals that nade the footprint s in
the Newark rocks of the Connecticut val-
ley. A revised classification based on a'
new set of measurements.

HITCHCOCK, EDWARD. 1845a.
Remarkable facts respecting the magnetic

polarity of trap rocks in New England.
In Am. Assoc. Geol. and Nat., Proc., sixth

meeting, p. 32.
Brief abstract of a paper recording observa-

tions on the magnetic attraction of the
trap rocks of the Connecticut valley.

HITCHCOCK, EDWARD. 1845b.
Analysis of coprolites from the New Red

sandstone of New England. .
See Dana, S., and E. Hitchcock, 1845.

HITCHCOCK, EDWARD. 1845c.
[Miscellaneous remarks upon fossil foot-

marks.]
In Am. Jour. Sci., vol. 48, pp. 62-64.
Brief remarks on very large footprints found

principally in Northampton, Mass.
HITCHCOCK, EDWARD. 1847.

Description of two new species of fossil foot-
marks found in Massachusetts and Con-
necticut, or of the animals that made
them.

In Am. Jour. Sci., 2d ser., vol.4, pp. 46-57.
Describes two new genera of footprints, re-

presented by a single species each, from

South Hadley, Mass. Discusses also the
conditions under which the footprints in
the sandstone of the Connecticut valley
were made.

HITCHCOCK, EDWARD. 1847a.
On the t rap tuff, or volcanic grit of the Con-

ncticut valley, with the bearing of its
history upon the age of the trap rock and
sandstone generally in that valley.

In Am. Jour. Sci., 2d ser., vol.4, pp. 199-297.
Describes the lithological characters of the

various trappean rocks of the Connecticut
valley, explains the structure of mounts
Tom and Holyoke, and the topography
of the trap ridges ; also considers certain
organic remains associated with the trap;
discusses the mode and the period of the
production of the trap.

HITCHCOCK, EDWARD. 1848.
An attempt to discriminate and describe the

animals that made the fossil footmarks in
the United States, and especially New
Englaid.

In Am. Acad.. Mom., n. s., vol. 3, pp.129-256,
lls. 1-24, and a table op. p. 256.

Discusses the principles ook which animals
are classified from their footprints. De-
scribes lare netmber of genera and spe-

HITCHCOCK, EDWA RD-Continued.
cies. The mat tier contained in this paper
is embodied in Hitchcoek's later work on
the ' lchnology of New England," 1858.

IfITCHCOCK [EDWARD]. 1853.
[Remarks on the fossil footprints of the Con-

necticut valley. ]
Boston Soc. Nat. Hist., Proc., vol. 4, pp. 375-

379.
Gives an account of a measured section across

the Connecticut valley, showing a great
thickness of strata. 'Thickness of rock
above the highest footprint found is also
stated. Considers that the dip of the
sandstone containing footprints has not
been caused by the intrusion of trap. In-
fers that the entire thickness of sandstone
can not all belong to the Newark system.

HITCHCOCK, EDWARD. 1855.
Description of several sections measured

across the sandstone and trap of Connecti-
cut river valley in Massachusetts.

In Am. Assoc. Adv. Sci., Proc., vol. 9, 1856,
pp. 225-227.

Describes briefly the principal facts resulting
from the measurement of three sections
across the Connecticut valley, located at
Turners Falls, Mount Tom, and Chicopee,
Mass. The thickness of the rocks is
stated as well as their probable age.

HITCHCOCK, EDWARD. 1855a.
Elementary geology.
New York, 30th ed., 12 me, pp. i-xviii, 19-424,

p1. 1.
Earlier editions not noted.
Gives a brief account of columnar trap at

Mount Holyoke, Mass., pp. 87-88.
Describes briefly the footprints and rain drop

impressions of the Connecticut valley
sandstones, pp. 181-190. Discusses the
age of the Newark system, pp. 407-409.

HITCHCOCK, EDWARD. 1855b.
Additional facts respecting the tracks of the

Otozoum Moodii on the Liassic sandstone
of the Connecticut valley.

In An. A soc. Adv. Sol., Proc., vol. 9, 1856,
p. 228.

Describes certain features of the tracks men,
tioned, and states localities at which they
have been discovered.

HIT CHCOCK, EDWARD. 1856.
Outlines of the geology of the globe.
Boston, 3d ed., pp.1-136, pls.1-6, and two maps.
Contains a short account of the Newark sys-

tem and a brief discussion of its probable
age, pp. 66-99.

HITCHCOCK, EDWARD. 1856a.
Descripti n of a new and remarkable species

of fossil footmark, from the sandstone of
Turnr s Falls, in the Connecticut Valley.
tPart 2 of an article entitled "Ott a new
fossil fish, and new fossil footmarks.J

In Am. Jour. Sci., 2d ser., vol. 21, pp. 97- 100.
Abstract in Noues Jahrbueh, 1856, pp. 237-2;8.

Describes the genus Gigandipus, and the
species G. caudatui.
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HITCHCOCK [EDWA RD].
[On some regular, polygonal depressions

in the sandstone of the Conne ctici
ley.

In Boston Soo. Nat. lIist., Proc.. vol. 6
1859, p. 111.

Brief description of the depressions, wi
statement that they might have beer
by tadpoles.

HITCHCOCK, EDWARI).
Ichnology of New Enula nd. A report

sandstone of the Conectieut valt
p cially its fossil footiarks, made,
government of the ,o m imou wealth o
sachusetts.

Boston, 4to, pp. i-vii, 1 220, p1. I- Lx.
Reviewtd in A m. Jour. Sci., 2d ser., vol.

270-272.
Abstract in Neues Jahrbuch. 1859, and i

Jour. Sci., 2d ser., vol. 27, pp. 270-2'
The following is an abstract of the coi

of this volume, as given on pages )

Bibliography of North American fos-
sil footmarks.................... ix

History of the subject ........ --..... 1-5
Geological position of the Connecticut

river sandstone ................... 5
Geological sections across the Connect.

icut valley ..................... 9-13
nip and strike of the strata...... 10
Varieties of rock... .............. 10
Thickness of the strata ........... 11
Inferences from the se tions..... 13

Mode in which the sandstone has been
elevated.......................... 15

Mode in which the trap rock has been
introduced into the sandstone.... 17

Final conclusions as to the age and
equivalency of the Connectiut 
river sandstone.................... 20-22

Characters in the fA t of animnas con.
stant and distinctive, illustrated
by the study of the feet and foot-
prints of living aninmas-......... 24-45

Namnes and classification of the Lith-
ichnozoa, or footmark animals.... 46

Detailed descriptions of groups and
species .................... 48-54

Localities where footprints have
been obtained in the Connect-
icut valley .................. 49

Group 1. Marsupialoid animals ...... 54-60
Group 2. Pachydactylous or thick-

toed birds........................ 63-80
Group 3. Leptodactylous or narrow-

toed birds-................... 80-93
Group 4. Ornithoid lizards or batra-

chians........ .................. 93-107
Group 5. Lizards ................. 107-129
Group 6. Batrachians............... 121-138'
Group 7. Clhelonians ............... 13844
Group 8. 1ish -- . --. -- ... .. 144-147

Group 9. Crustaceans, myriapods, and
insects .... .... ............ .. 147-160)

Group 10. Annelids ............... 160-165

1857. ( HITCIHCOCK, EDWARD--Continued. Page.
Opinions of zoologists aid anatomists

as to the character of some of
the invert ebrt t racks....... 165

[Contains observations by J. D.
Dana, Joseph Leidy, and Louis
A gassiz.]

Tabular view of the Lithichnozoa.... 201-205
Other phenomena connected with or

illustrating the footmarks... 16-172
Impressions of raindrops.......... 166
Gas pustules.................... 168
Ripple marks .................... 168
Septaria.......................... 169
Sun cracks and mud veins ........ 169
Fucoids and other fossil plants... 170
Tracks of rc ent animals and rain-

drops on clay................. 170
Results and conclusions as to the cir-

cumstances under which the foot-
muarks were fored .............. 172-174

Synoptical view of the species and
kinds of animals ................. 174

A more popular description of the
footmark animals in the several
groups ........ ................ 175-190

Controversial ...................... 191-199
Glossary .......................... 207
The plates accompanying this volume

are as follows:

Sketch of the Moody footmark quarry,
South Iladley, Mass............

Ichno-geological map of the Connecti-
ut valley .......................

Sections across the Connecticut valley

Appleton cabinet, exterior and inte-

rior-views of..........--- --- ......
Plant and shell in sandstone..........
Tracks of living animals, etc .....
Plants,footprints ofliving animals,etc.
Outline drawings of fossil footprints.
Shaded lithograph of footprints of

0tozoum ................. .
Outline drawings of fossil footprints

and other markings ..............
Footprint of boy and of a bird, etc...
Outline drawings of fossil footprints.
Shaded lithograph of fossil footprints,

etc ...............................

Plate.

1

2
3

4
h
6
7

8-21

22

23-31
32

33-37

38-60

HITCHCOCK, E. 1859.
[C talogue of rocks minerals, and fossils in

the Massachusetts state cabinet.]
In sixth annual report of the secretary of the

assacbusetts Board of Agriculture
[etc.], Boston, 1859, appendix, pp. i-ixix.

Contains a list of specimens, including sam-
pies of rock, fossil plants, fossil fishes,
and footprints, from the Newark system
in Massachusetts and (onnecticut.

HITCHCO K, EDWARD. 1860.
Additional facts respecting the Clathropteris

of East 11amptoa, Mas .
In Atm. Assoc. Adv. Sci., Proc., vol. 14, 1861,

pp. 1-159.
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HITCHCOCK, EDWARD-Continned.
Records some of the characteristics of the

fossil fern mentioned.
HITCHCOCK, E. 1860.

Remarks upon certain points in iohology.
In Am. Assoc. Adv. Sci., Proc.. vol. 14, 1861,

pp. 144-156.
Refers to the charateristics of fossil foot-

prints and their paleontological value.
HITCHCOCK, EDWARD.> 1863.

New factsandconclusionsresp ectingthe fossil
footmarks of the Connecticut valley.

In Am. Jour. Sci., 2d ser., vol. 33, pp. 46-57.
Records additional observations and conclu.

sions concering the fossils mentioned.
HITCHCOCK, El1 WARD. 186.

Supplement to the Ichuology of New Eng-
land.

Boston, 4to, pp. I-x, 1-96, pls. 1-20.
Notice in Am. Jour. Sci., 2d ser., vol. 40, p.

392.
CONtENTS.

Page.
Letter from the author............ vii-viii
Preface by the editor [C. H. Hitch-

cock]........................... ix-x
Additions to the ichnological cabinet

at Amherst college............... 1
Species described in Ichnologyof New

England which are not reliable... 2
List of species that are considered

doubtful ......................... 2
Descriptions of new species.......... 2-22
Tracks of insects .......------------- 13-17
Tracks of myriapods................. 17-18
Trails of annelids................. 18-19
Specimens of doubtful origin and

character ........................ 19-22
Miscollaneous items ................. 22-34
Brontozomn giganteum, description

of............................... 23-25
Phalanges of some of the Lithichnozoa 25-28
J. D. Dana's views concerning the

footprint animals ................ 33-34
Postscript........................... 35-37
Bones of Megadactylus polyzelus.... 39-40
Descriptive catalogue of the speci-

mens in the Hitchcock ichnologi-
cal cabinet at A mhBerat college, by
C. H. Hitchcock ................. 41-88

Additional observations concerning
Exocampe minima, by C. H. H... 89

Description of plates ............... 91-93
Plates 1-12, 20, are lithographs, and remain-

der are photographs.

HITCHCOCK, E. Cited on the age of the coal
fields of North Carolina (Eimmons, '56, p.
271).

Cited on the age of the Connecticut valley
sandstone (J. D. Dana, '56, p. 322. Jack-
son, '50, pp. 335, 338).

Cited on the age of the Newark system (C. H.
Hitchcock, '71, p. 21. Mather, '43, pp.
293-294. Newberry, '88, p. 9. H. D.
Rogers, '44, p. 248. H. D. Rogers, '58,
vol. 2, p. 693).

.Bi111 $ .- 15

HITCHCOCK, E.--Continued.
Cited on the cause of the tilting of the New

ark (W. M. Davis, '83, p. 303).

Cited on coarse deposits in Massachusetts (J.
D. Dana, '90, p. 436).

Cited on contact metamorphism in Massachu-
setts (W. M. Davis, '83, p. 300).

Cited on the dip of the Newark of the Con-
necticut valley (W. M. Davis, '83, p. 306).

Cited on the distribution of conglomerate in
the Jura-Trias of the Connectient valley
(Russell, '78, pp. 231, 238).

Cit d on the early discovery of fossil ishes in
the Newark system (N ew rr-, '8 p. 19).

Cited on the extrsive trap sheets in the Con-
necticut valley (Davis and Whittle, '89, p.
99).

Cited on the first discovery of the Trassic in
America (Marcon, ' b, p. 31).

Cited on fossil fern from the Connecticut 'A.
ley (Fontaine, '83, p. 57. E. Hitchcock,
'55a, p. 407).

Cited on fossil fishes from the Connecticut
valley (Eaton, '20, pp. 215-216. Harlan,
'34, pp. 92-94. J. H. Redleld, '36. Silli-
man, '21, pp. 221-222).

Cited on fossil Ishes of the Newark system
(New berry, '88).

Cited on fossil footprints (Murchison, '43).
Cited on fossil footprints from the Connecti-

cut valley (Deane, '45, pp. 159, 160, 161,
166, 167. D'Orbigny, '49, vol. 1, pp. 27-
32. Gray and Adus, '60, pp. 247-252.
Lea, '53, pp. 185, 186, 187, 188, 189, 193-1I4.
Lyell, '66, pp. 453-456. Lyell, '71, p. 361.
Owen, '59, pp. 325-327. Pictet, '53, vol. 1,
p. 403. W. C. Redfield, '38. H. D. Rog-
era, '58, vol. 2, p. 694. Russell, '78, p. 231.
Winchell, '70, pp. 182-185).

Cited on fossil plants from the Connecticut
valley (Lyell, '47, p. 279).

Cited on the geology of the Connecti'it val-
ley (Danberry, '39, pp. 19, 21).

Cited on the mode of formation of the Newark
rocks of the Connecticut valley (Lea. '53,
pp. 191-192).

Cited on Mormolucoides articulatus (Scidder,
'68, p. 218. Sc udder, '84, p. 431).

Cited on the names of certain fossil footprints
from Turners falls, ,Masi., figures by
Janes Deane (Silliman and Dan, '47).

Cited on the nature of the trap of the Con-
necticut valy (Cooper, '22, pp. 242-243).

Cited on the number of joints in the toes of
fossil footprints (Silliman and Dana, '47).

Cited on the number of phalanges in the toes
of birds (Sillinai, Silliman, jr., and Dana,
'47).

Cited on the occurrence of fossil fishes it
Sunderland, Mass. (Brougniart and Silli-
man, '22. Silliman, '21e).

Cited on the occurrence of fosil footprints at
Middletown, Conn. (.A nonymaous, '38a).

Cited on the origin of the N wark rocks of
the Connecticut valley (J. D. Pana, ' 83

)1
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HITCHCOCK. E.-Co tiniei.
Cited on the origin of the red color of the

Newark sandstone (Russell. '89, p. 49).
Cited on the origin of the trap of Connecticut

(Hovey, '89, p. 376). "
Cited on the original horizontal deposition of

the sandstones of the Connecticut valley
(Wurtz, '70, p. 100).

Cited on peculiar raindrop impressions (Anon-
ymous, '39).

Cited on the relation of trap avd sandstone in
the Connecticut valley (Stodder, '57. W.
M. Dalvis, '8:1, p. 85).

Cited on the source of the conglomerate at
the north end of the Connecticut valley
(,Afdams, '46, p. 160).

Cit d on the stratigraphy near Mount Tohy,
Ma.s. (Walling, '78).

Cited on supposed tadpole nests from South
Ifadley, Mass. (Shepard, '67, pp. 99, 100).

CIt4 on the tracks of a tailed "giant biped"
(Hit hcock, '55, p. 305).

Cited on trap dikes in Connecticut (W. M-
Davis, '83, p. 292).

Cit d on trap dikes in Massachusetts (W. M.
Davis, '83, pp. 291-292).

Cited on tufaceons conglomerate in Massa-
ehusetts (W. M. Davis, '83, p. 263).

Credited with the study of the footprints of
the Connecticut valley (H. D. Rogers, '44,
p. 249).

Excursion with, in the Connecticut valley
(Lyell, '45, vol. 1, pp. 251-255).

List of fossil fishes from New Jersey and the
Connecticut valley described by (De Kay,
'42).

Notice of work by (Miller, '79-'81, vol. 2, pp.
146-147, 148, 152, 153, 154).

Reference to fossil bones found by, in the Con-
necti'ut valley (Marsh, '89, p. 331).

Referred to in conn action with fossil foot.
prints (Maefarlane, '79, p. 63).

Report on footprints observed and described
by (Rogers, Vanuxem, Taylor, Enmons,
and Conrad, '41).

Work of, referred to (C. H. Hitchcock, '71, p.
20f).

HITCHCOCK, EDWARD, and CHARLES 11. HITCH.
COCK. 1859.

[Report on Huntordon copper ine, Fleming.
ton, New Jersey.]

In report on the geological survey and condi-
tions of the Hunterdon Copper Company's
property, Hunterdoa county, New Jerse',
Philadelphia [Pa.], p. 20.

Presents a brief general account of the golog-
i'al position of the aino rcf rred to,
with character of rock, ere, fte.

HITCHCOCK, EDWARD, and C. H. HITCHCOCK.
1867.

Elementary geology.
New York, 12mo, new ed., pp. i-xiv, 15-430,

Pl. 1.
Table showing geological classification, p, 43.

'Trap rock at Mount Holyoke, p. 87.
Fossil fern from East Hampton, Mass., p.
295. Brief account of the footprints and

HITCHCOCK, EDWARD and C. H. HITCHCOCK-
Continued.

raindrop impressions of the sandstones
of the Connecticut valley, pp. 309-320.
Older Mesozoic systems briefly discussed,
pp. 415-416.

HITCHCOCK E[DWARD], Jr. 18565.
Description of a new species of Clathropteris,

discovered in the Connecticut valley
sandstone.

In Am. Jour. S , d4 ,,,r., vol. ", pp. 22-25.
Describe tihe fossil plant referred to in the

title and draws cert ain conclisions from
it in re pect to the age of the Connecticut
valley sandstone.

HITCHCOCK, E., Jr. 1856.
A new fossil shell in the Connecticut river

sandstone.
In Am. Jour. Sci., 2d ser., vol. 22, pp. 239-240.
Notice in Edinburg New Philo. Jour., n. s.,

vol. 6, 1857, pp. 15-186.
Describes and fi gures the form referred to in

the title.
HITCHCOCK, Jr., E. Cited on Clathropteris

from Connecticut valley (J. D. Dana, '56,
p. 322. Fontaine, '83, p. 57. E. Hitch
cock, '55, p. 227. C. H. Hitchcock, '55, p.
392. W. C. Redfield, 56a, p. 357.

Cited on a fossil fern from Massachusetts
(Hitchcock and Hitchcock, '67, p. 416).

Cited on the discovery of fossil fhrn at Mount
Tom, Mass. (Wells, '56).

Discoveries relative to the age of the Connect-
icut valley sandstone (2 Hitchcock, '58,
p. 6).

Hoboken, N. J. Bored well in (Ward, '79, p. 132).
Boundary of trap outcrop at (Cook, '68, p.177).
Description of indurated shales near (Darton,

'830
Dip in sandstone at (Cook, '82, p. 24).
Faults in trap ridge near (Darton, '90, pp. 42,

43, 44).
Lower contact of trap sheet near (Darton,

'90, p. 4).
Possible origin of the arkose near (D. S. Mar-

tin, '83).
Sctibn of trap ridge near (Darton, '90, p. 44).
Trap at (c'redner, '65, pp. 392-394).

Hoeckersyille, Pa. Description of Brownstone

quarries near (d'Invilliers, '86, pp. 1567-
1566)

HOFFMANN, F. 1822.
tA Iott tr to L. W. Gilbert concrning the oc-

curen ce of native copper in the Connect-
ient T alley.J

In Annalen der Physik [Gilbert], vol. 70, pp.
432 46f.

Conipare the copper-bearing slates of the
Newark system in the Connecticut valley
with similar rocks in Europe.

Hog Island, P. E. . Joints in rocks of (Dawson
and Harrington, '71, p. 21).

Mention of trap rock on (Chapman, '76, p.
92. Chapman, '78, p. 121. Dawson and
Harrington, '71, p. 21. Dawson, '72, p.
203),
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Hog island, P. E. L-Continued.
Trap rock on (Dawson, '7$a, pp. 29, 31. Daw.

son, '78, p. 123. Ella, '84. p. 18E),

Hohokns, N. J. Conglomerate at (Cook. '82, p.
41).

Dip at (Cook, '68, p. 195).
Dip in sandstone at (Cook, '79, p. 30. Cook,

'82, p. 24).
Sandstone quarry at (Cook, '79, p. 21).
Trap hill near (Cook, '82, pp. 48, 49).

Holland, Mass. Description of trap dikes in
primary rocks in. (Percival, '42, pp. 419-
420).

Holland hill, N. J. Conglomerate of (Cook, '79,
p. 19).

Holland station, N. J. Boundaries of Newark
system near (Cook, '89, p. 11).

Dip in conglomerate near (Cook, '82, p. 27).
HOLLICK, ART HUIR. 1889.

[Remark, on the pressure of Newark rocks
on Staten island.]

In Am. Nat., vol. 23, pp. 1033-1034.
Describes the occurrence of Newark rocks on

the north shore of Staten island at Mar.
iner's harbor.

ROLLICK, ARTHUR. 1889a.
[Exposares of Newark rocks on Staten island,

N.Y.J.
In Staten Island Nat. Hist. Assoc., Proc.,

Oct. 10, 1889.
Refers briefly to exposure of Newark rocks.

Holts hill (Meriden), Conn. Decomposition of
sandatone at (Percival, '42, p. 436).

Holyoke, Mass. Colamnar trap of (E. Hitchcock
'55a, pp. 87-88).

Contact of sandstone and trap near (W. M.
Davis, '83. p. 262).

Overflow trap sheets near (W. M. Davis, 88,

p. 465).
Section at, showingjunction of amygdaloidand 

sandstone (W. M. Davis, '83, pp. 305-307,
pl. 10).

Study of the structure near (W. M. Davis. '88).
Holyoke falls, Mass. Thscription of (E. Hitch-

cock, '41, pp. 277-278).
Holyoke, Mount, Mass. Popular account of

hasaltic columns at (E. Hitchcock, '15
pp. 37 338).

Trap of (Rice, '86).
See, also, Mount Holyoke.

Homestead, N. J. Alteration of rock at (Cook,
'8;, p. 45).

Altered shale near (Cook, '83. p. 24).
Mention of building stone near (Cook, '81, p.

431).
Sandstone quarries at (Cook, '79, P. 21).

Honey Bush, Pa. Trap dikes in (Frazer, '83. p.
246).

HONEYMAN, D. 1867.
Geology of Antigonish county, N[ova] S[co-

tia].
In Nova Scotia Inst., Proc. and Trans., vol.

1, pt. 4, pp. 106-120.
Contains brief referentes to tha Nwerk sys-

tem, pp. 108,118,

HONEYMAN, D. 1874.
Nova Scotian geology. Intereolonial rail-

way.
In Nova Scotia Inst., Proc. and Trans., vol.

3. pp. 345-356.
Brief account of certain Newark rocks near

Truro, N. S., pp. 45, 46.

HONEYMAN, D. 1874a.
Nova Scotian geology.
In Nova Scotia Inst., Proc. and Trans,

vol. 3, pp. 385-393.
Contains brief references to the trap of Ger-

rish mountain, Blomidon, Briar island,
etc., pp. 386, 387, 388,

HONEYMAN, D. 1878.
Nova. otia geology, pre-Carboniferons, lower

Carboniferous, etc., retrospective to 1859.
In Nova Scotia Inst., Proc. and Trans., vol 4,

pp. 139-487.
Contains brief references to the Newark rocks

of Five islands, Great Village, etc, p. 471.

HONEYMAN, D. 1879.
Nova Scotian geology. Nings county.
In Nova Scotian Inst., Proc. and Trans., vol.

5, pp. 21-31.
Includes a short account of the sandstones,

trap, ainygdaloid, volcanic ash, etc., in the
neighborhood of cape Blomidon, N. S.,
pp. 27-28.

HONEYMAN, D. 1883.
Notes en a polariscopic examination of crys-

talline rocks of the Yarmouth gold-bear.
ing series.

In Nova Scotia Inst., Proc. and Trans., vol.6,
pt. 1, pp. 7-8.

Contains a brief petrographical comparison
of the rocks of cape Blotnidon with cer-
tain rocks at Jebogue point, N. S., p. 7.

HIONEYMAN, D. 1885.
Notes of a polariscopic and microscopic ex-

amination of crystalline rocks of Nova
Scotia and Cape Breton.

In Nova Scotia Inst., Proc. and Trans., vol. 6,
pp. 121-130.

Contains a general account of tih petrorraphy
of the trap rocks of Blotidon and vicin-
ity, pp. 121-122.

HONEYMAN, D. 1888.
Geology of Aylesford, Kings county, N[ova

S[cotia]-.
In Nova Scotian Inst., Proc. and Trans., vol.

7, 1886-'87, pp. 7-12.

Contains a brief account of a'tygdaloid and
associated trappean rocks near Morden, on
the east shore of the bay of Fundy.

HOOKER [J. D.]. 1817.
[Note of vegetable structure in coal from the

Richmond coal field, Virginia.]
In London Geol. Soc., Quart. Jour., vbl. 3, pp.

268-269.
Results of amicroscopical examinationof coal.

reported to Charles Lyell.
HOOKER [J. D.]. Cited on organic structure of

coal from Richmond coal (eld, Virginia
(Lyell, '47, p. 268),
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Hook mountain, N. J. Analysis of trap from
(Cook, '68, p. 217).

Building stone of (Cook, '68, p. 505).
Course of (Cook, '82, p.19).
Description of (Cook, '68, p. 186. Cook, '82,

pp. 54-55).
Dip at (Cook, '68, p. 196).
Dip of sandstone at (Cook, '79, p. 30. Cook,

'82, p. 30).
Long hill supposed to be a continuation of

(Cook, '82, pp. 56-57).
Sandstone quarry at (Cook, '79, p.22)

Hook mountains, N. Y. Character of country
northwest of (H. D. Rogers, '40, p. 134).

D, cription of (Darton, '90, p.38).
Dip of sandstone at (Cook, '79, p. 32). .
F udts near (Nason, '89, pp. 25-26).

Sandstone at east base of (H. D. Rogers, '40,
pp. 134-135).

Thickness of trap sheet of (Darton, '90, p. 44).
Hooper's mll, Pa. Conglomerate and trap from

(C. E. Hall, '78, p. 45).
Hopewell, N. J. Analysis of indurated shale from

(Cook,'68, pp. 384-385).
Baryta at (Cook, '68, p. 709).
Copper ores near (Cook, '68, p. 679).
Description of trap, contact, metamorphism ,-

etc., near (H. D. Rogers, '40, p. 153).
Dip near (Cook, '68, p.197).
Dip of shale near (Cook, '68, p. 709. Cook, '82,

p. 26).
Exceptional dip near (Nason, '89, p.18).
Flagstone near (Cook, '68, p. 521).
Trap rock near (Cook, '68, p. 190).

Hopewell junction, N. J. Trap outcrops near
(Cook, '82, p. 60).

Hopewell mine, Pa. Trap dikes in (Frazer, '83,
pp. 235, 236).

Hoppock's stone' quarry, near Prallsville, N. J.
Description of (Cook, '81, pp. 59-60).

HORNER, LEONA RD. 1846.
Anniversary address.
In London Geol. Soc., Quart. Jour., vol. 3, pp.

145-221.
Contains brief general remarks on the geo-

graphical position and geological age of
the Newark system.

Horner's quarry, N. J. Dip near (Cook, '68, p. 199).
Hornesville, N. C. Dip of coal-bearing rocks near

(. ,acfariane, '77, pp. 518, 519).
Quality of coal found at (Emmons, '52, p. 131).
Section of coal seams near (Emmons, '52, p.

124).
Horse-neck, N. J. Trap hill near (Cook, '68, p.

186).
Horse race, Mass. Building stone quarried at (E.

Hitchcock, '41, p.181).

Description and discussion of footprints found
at (E. Hitchcock, '36, pp. 312-316).

Description of footprints from (E. Hitchcock,
'36, pp. 318-325. E. Hitchcock, '41, pp.
478-501. E. Hitchcock, '43a. K. Hitch.

cock, '48. E. Hitchcock, '58).
Dip at (E. Hitchcock, '36, p.312).
Early discovery of fossil footprints at (E.

hitchcock, '36, p. 308).

Horse race, mass.-Continued.
Locality for fossil footprints (K. Hitchcock,

'41, p. 465. K. Hitchcock, '48, p. 131).
Special characters of footprints from (E.

Hitchcock, '41, p. 469).

Horshamville, Pa. Trap dike near (Lewis, '85,
p. 441).

Horton, N. C. Quality of coal found at (Emmons,
'52, p. 131).

Horton, N. S. Section from, to cape Blomidon
(Dawson, '78, pp. 90-94).

Unconformity at base of Newark in (Dawson,
'78, p.110).

Horton and Blomidon, N. S. Coast section be-
tween (Dawson, '47, p.

56
).

Horton bluff, N. S. Description of (Gesner, '36,
pp. 80-81).

Horton's, J. L., coal mine, N. C. Analysis of
black-band ore from (Willis, '86, p. 306).

Analysis of coal from (W. R. Johnson, '50, p.
166. Macfarlane, '77, p. 525).

Horton islands, N. S. Exposure of Newark rocks
at (Dawson, '47, pp. 56-57).

Horton's mills, N. C. Discovery of coal near (W.
R. Johnson, '50, p. 162).

HOTCHKISS, JED. 1873.
On the Virginias; their agricultural mineral,

and commercial resources.
In Soc. Arts., Jour. [London], vol. 21, pp.

238-251.

Contains a brief account of the Richmond coal
fields, pp. 339-340.

HOTCHKISS, JED. 1876.
Virginia: A geographical and political sum-

mary [etc., etc.].
Richmond, Va., pp. i-vi, 1-320, and 5 maps.
Contains a brief account of the extent of the

various Newark areas (of Virginia.

HOTCHKISS, JED. 1880.
The resources of the Virginias on and near

the proposed route of the Richmond and
Southwestern railway.

In The Virginias, vol.1, pp. 90-93, 96, 106-109,
map and sections.

Presents a summary of the economic im-

portance of the Richmond coai field, Va.,
pp. 91--92. Republishes W. . l,ogers's
geological map of Virginia, raccompanied

by a plate of sections,

HOTCHKISS, JED. 1881.
The Norfolk and Western and the Shenandoah

Valley railroads.

In The Virginias, vol. 2, pp 88-89, 119-121,
and map op. p. 88.

Contains a brief account of the Farmville and

Richmond coal field areas of the Newark
system in Virginia, p. 120.

[HOTCHKISS, JED.] 1882.
The production of coal in the United States,

by coal fields, for the census year ending
lune 1, 1880.

In The Virginias, vol. 3, p.-13.
Gives the amount of coal produced from the

Newark system in Virginia and North
Carolina during the year mentioned.

228 [tEUL. 85.



LITERATURE.

HOTCIKISS, JED. 1883.
1he natural coke of V[irginija, reply to Dr.

Tay ond.
In The Vir iuias, vol. 4, p. 164.
Refers to the observations of W. B. Rogers

and C. Lyell in reference to the origin of
the coke referred to.

[HOTCHKISS, JED.] . 18882.
The Richmond, Va., coal field.
In The Virginias, vol. 4, p. 171.
Quotes an anonymous article from the Mining

Herald of Shenandoah, Pa., in which a
brief account is given of the work now
being done in the Rithiond coal beld.

HOT('HKISS, JED. 1884.
Virginia minerals for the New Orleans Expo-

sition.
In The Virginias, vol. 5, pp. 139-140, 153.
Includes specimens of coal from the Rich-

muond coal field.
HlOTCHKI8, JED. Cited on the production of

coal in the Richmond coal field, Va. (Ash-
burner, '86,'69).

HOUGHTON [DIOUGLASS]. 1844.
fOn the connection of the metallic copper

with other trap of Connecticut and Mich-
igan.]

See Sillitnan, B. and D. loughton, 1844.

House's quarry, N. C. Conglomerate at (Em-
mons, '.. pp. 237-238).

Conglomerate in (Wilkes,'58, p. 5).
Fossil plants from (E'mnn ns, "56, pp. 328-329.

Emmons, '57, pp.119-1:;2).

HOVEY, A. H. Opening of copper mi by (Cook,
81, p. 39).

HOVEY, EDMUND OTIS. 1889.
Observations on some of the trap ridgos of

thet at Haven-Bradford region.
Am. Jour. Sei., 3d ser., vol 38, pp. 361-383,

pl- 9.
Abstract in Am. Assoc. Adv. Set., Proc., vol.

38, pp. 232-23.
Contents: The topography of the region. Its

trap Eelt s and sandstone i idges. Position
and forms of the trap belts. Particular
description of Pond rock, and ridges east
of it. Kinds of trap roek in different
parts of the region. The amygdaloid,
and its relation to than which is nonvesic-

ulhr. T he relation of the sandstone to the
t rap. Contact plenomaen. Main theories
which have been a advanced to account
for the occurrence of the trap. Special
discussion of the theory of "contempora-
neous overflow." The age of the trap.
Concludes that all of the traps in the re-
gion described are intrusive.

HOVEY, E. 0. Cited on coarse deposits in Con-
nectient (J. D. Dana, '90).

HOW, H EN RY. 1861.
On gryolite occurring with calcite in apophyl-

lite in the trap of the bay of Fundy.
In Am. Jour. Sei., 2d ser., vol. 32, pp. 13-14.
An analysis of gryolite is given.

HOW, H ENRY. 1869.
The miwralogy of Nova Scotia.
llalifx , N. S. Pp. 1-217.
A brief d sription is given of the occurrence

of copper ore on the shores of the bay of
Funly and the Minas bain, pp.65-66, and
at Indian point and Five island, p. 72. A
catalogue of mineral localities on pp. 202-
208 contains numerous references to New-
ark localities.

HOW, H ENRY. 1876.
Contributions to the mineralogy o Nova

coutia.
In Philo. Mag., 4th ser., vol. 41, 1871, p-.,

274, 5th ser., vol. 1, 1876, pp. 128 -1:.
Describe, minerals froin the trap rocks of

Nova Scotia. Refers to the similarity in
the traps of the Ntewrk syste from

ova Scotia to North (arolina. Gives
speeili gravities of c rtain trap rocks.

HOWE, A. B. 1876.
On gmelinite from Nova Scotia.
In Am. Jour. Sci., 3d ser., vol. 12, pp. 270-

274.
Desorie mineral mentioned ; gives localities

and analysis.
Analysis of minerals composing trap rocks

(RIawes, '82, pp. 131-132).
Cited on mineral analysis of trap rock from

B rgen hill, N. J. (Stealer, '84, p. 145).
HOWELL, M. A. Trap rock quarried by (Cook,

'81, p. 62).
Howellville, Pa. Trap dike near (Lewis, '85, p.

444).
HUBBARD, OLIVER P. 1842.

Chnticnal examination of a lar e sample of
bituminous coal front the pits of the Mfid-
lothian coal mining company, sooth side
of James river, 14 miles from Richmond,
Va., in Chesterfield county.

Silliman and Hubbard, 1812.
HUBBARD, OLIVER P. 1850.

The condition of trap dikes in New Hamp-
shire an evidence anl noa ur0 oferoion.

In Am. Jour. Sci., 2d ser., vol. 9, p, 1 8-171.
States the amount of erosion that ha. taken

place in the Connecticut valley .nd de-
scribes certain trap rocks in New Iha p-
shire that are perhaps of the same age as
the similar rocks of Massachusetts, etc.,
p.170.

HURBARD, OLIVER P. 1886.
Two varieties of the New Pod sandstone used

for building in New Haeii, Conn
In New York Acad. SO., Tran,., vol. 5, 1885-

1886, pp. 12-13.
Refers briefly to the mineralogical composi-

tion and dip of a ridge of sandstone in
East Haven, Coni., and to the durability
of building stone derived from it.

HUBBARD, O. P. 1889.
[Note concerning a bored well near New Ha-

ven, Conn.]
In New York Acad. Sel, Trans., vol. 9, p.

3
.

Gives the depth of a well bored by the Win-
chester Arms Co.
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HUBBARD [0. P.J. Analysis of coal from the
I ichmon coal 1 field, Va. ('lifford, '87, p.

Hudson county, N. J. On the geology of (Rus-
sel , '80).

Hudson river. 'Boundary of trap outcrop along

(Cook, 'f8, p. 177).
Hugh's mill, Pa. Detailed account of dips (d'In-

villiers, ' ., p. 212).
HULL, EDWARD. 1881.

On the coal fields of Great Britain; their his-
tory, structure and resources.

London, 4th ed., pp. i-xviii, 1-556, and 15
plates.

Contains a brief note on the Richmond coal
field, Va., p. 460.

HULL, EDWARD. 1887.
A hstch of geological history [etc., ete.].
London, 12mo, pp. i-xv, 1-179, and I plate.
Contains a brief account of the Triassi. and

Jurassic periods it North Amorica, lp.
85-87, 94-95.

Hull P. 0., Pa. Trap from near (C. E. Hall, '78,
p. 44).

Hummelstow", Pa. Boundary of the N wark
near (Frazer, '82, p.123).

Brownstone quarries. Description of (d'Invil-
Iiers, '86, pp. 1564-1565).

Sandstone quarries of (G. P. Merrill, '89, p. 459.
Shaler, '84, p. 156).

Humphreysvllle, Conn. Descriptionof trap dikes
in Primary rocks near (Percival, '42, pp.
417-419).

Hungary station, Va. Boundary of Newark area
near (Helnrich, '78, p. 2 ).

HUNT, JOSEPH H. 1890.
A group of copper pseudomorphs after chal-

cocite, and silica and phrenite pseudo-
morphs after pectolite, frou aitron,
N. J.

In New York Acad. Sci., Trans., vol. 9, PP.
140-144.

Describes briefly the rocks exposed near Pat-
erson, N. J.

HUNT, T. STERRY. 1874.
Remarks of the stratification of rock masses.
In Boston Soc. Nat. Hist., Proc., vol. 16,1873-

1874, pp. 237-238.
Refers to a sample of banded diorite from

New Jersey. Opposes the opinion of H.
Warts, in reference to the indigenous ori-
gin of the trap rock of New Jersey.

HUNT [T. STERRY]. 1876.
[Remarks on natural coke in the Richmond

coal field, Va.]
In The Engineering and Mining Journal, vol.

19, p. 35.
Remarks following the reading of a paper on

deep boring with a diamond drill, read by
0. J. Heinricl before the American Insti-
tute of Mining Engineers, Dec. 26, 1874.
States that the natural coke or carbonite
of the Richmond coal field, according to
an analys's by Prof. Wurtz, contains too
mnh volatile mat ter to be classed as coke.
Remarks on the same subject were made
by U. Cora ell and 0. J. Heinrich.

HUNT, T. STERRY. 1876.
The Cornwall iron mine and some related de-

posits in P nnsy ania.
In Am. Inst. Mining Eng., Trans., vol. 4, pp.

319-325.
States that certain iron ores in Pennsylvania

referred by various observers to the Me-
sozoic are of olIder date, p.320. itfers to
trap dikes which may belong to the series
of dikes and shets traversing the New-
ark system, p. 32l.

HUNT, J. STERRY. 1876a.
Geology of eastern Pennsylvania.
In Am. Assoc. Adv. Sci., Proc., vol. 25, 1877,

pp.208-212.
Refers briefly to l passage of metamorphic

rocks beneath the Newark system in
Pennsylvania.

HUNT, T. STERRY. 1879.
Table of the geological formations [of North

America].
In an American geological railway guide, by

James Macfarlane, p.51.
Makes the Newark system the equiv'eInt of

the Jurassic and Triassic.
HUNT, THOMAS STERRY. 1883.

The geological history of serpentines, includ-
ing notes on pre-Cambrian rocks.

In Canada Roy. Soc., Proc. and Trans., vol 1,
sec. 4, pp. 165-215.

The Newark rocks of Staten island, N. Y., are
incidentally described.

HUNT, T. STERRY. 1883a.
The decay of rocks geologically considered.
In Am. Jour. Si,, 3d ser., vol. 26, pp. 191-213.
Refers briefly to the origin of copper in the

Newark system of Connecticut, New Jr-

sey, and Pennsylvania.
HUNT, T. S. Cited on the origin of certain ores

along the borders of the Newark rocks of
Pennsylvania (Fra.er, '770).

Hunterdon copper mine, N. J. Dip anl metamor-
phism in (Di'keson, '59, p. 8).

Report on (Dickeson, '9. E. and C. H. H itch-
cock, '9).

Hunterstown, Pa. Trap dikes near (H. D. R ogers,
'58, vol. 2, p. 688).

Huntington, Conn. Description of trap dikes in
Primary rocks near (Percival, '42, pp.
416-417).

Huyler's landing, N. J. Conglomerate at (Cook,
'68, p. 208).

lehnologlcal map of the Uonnecticut valley. (E.
Hitchcock, '58, pl. 2).

Idaville, Pa. Trap from (C. E. Hall,'78, p. 45).
Ideal section. Illustrating the mode of formuation

of shore conglomerate (Russell, '78, p.
235).

Illustrating the ase of "overflow." After J.
P. Lesley (W. M. Davis, '83, p. 281, pL.9).

Intrusive trap sheet. After L C. Russell
(W. M. Davis, '83, p. 281, pl. 9).

Trap sheet (Russell, '80, p. 42).

IDDINOS, JOSEPH P. 1886.
The columnar structure in the igneous rocks

on Orange mountain, New Jersey.
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IDDIINS, JOSEPIH P.--rotinud.
In A ti. ,Jour. 6(1, 3d ser., vol. 31, pp. 321-331,

pt1 9.
Ab.stract in Washington Philo. Soc., Bull.,

vol. 8. pp. 19-24.

Describes an exposure of columnar trap near
Orange N. J., am discnses the ori in of
the columnar structure ii igne os rocks.

Indian brook, N. J. Dip in shale at (Cook, '.2, p.
25).

Indian point, N. S. Cp pIer ores at (How, '69, p.
72).

Sandstone beneath trap at (Dawson, '78, p.
101).

Sea elifat (Dawson, '47, p. 52).
Trap dikes near (FlIs, '85, p. 7E).

Indian point, P. F. I. Section at (Dawson and
larrington, '71, pp. 17-18).

Ingham spring, Pa. Description of a fault near
(Lewis, '85, p. 451).

Insects, footprints of. On Connectiut valley
sandstone (Wa rren, '35).

Insects, fossil, from sandstone of Connecticut
valley. (J. D. Dana, '58). E. hitcheock,
'58, pp. 147-166).

Detailed account of (Sendder, 68, pp. 218-220).

Remarks on (J. D. Dana, 62).

Insects, fossil, from Phnixville, Pa. Mention
of (Wheatley, '61a). ,

Genera of (Scudder, '86).
Impressions made by, from Turners Falls,

Mass. (E. Hitchcock, '56, P. 111. F.
Hitchcock, '58, pp. 7-8).

Lamne of, from the Connecticut valley, re-
marks on (Sudder, '67).

Tracks of, discovered (K. litchcork, '65, pp.
13-17, pls.6, 7,14, 18,24,:27, 29, 30).

Inslee's hill, N. J. Dip in shah, at (ook, '82, p.

25).
Trap rocks of (Cook, '82, p. 18).

Invertebrate fossils. 1Description and discussion
of (Jones, '62).

Description of the tracks of (F. Hitchcock,
'65, pp. 18-19.

From Pennsylvania, an account of (Lewis,
'84).

See also Footprints.
See also Footprints of insects.

INVILLERS, E. V. d'. 1883.
Second geological survey of Pennsylvania, re-

port of progress, D3, vol. 11, pt. 1. The
geology of the South mountain belt of
Berks county.

Harrisburg, pp. i-xxii, 1-441, p. 4, and 6
maps in alias.

Containsdescriptions, with imiayobservations
of dip, of the Newark system In the regio
referred to, pp. 48-50, 127. 159. 197-226, 239.
317-322,344-348, 351, 353, 380, :82, 387, 392,
andm aps in atlas.

INVILLIERS, E. V. d'. 1885.
Report on the Cornwall iron ore mines,

Lebanon county [Pa.].
See Lesley and d'Invilliers.1885.

INVILLIERS, F. V. d'. 181(.
Report on the iron ore mines and limestone

su rte of the Com berlad-Lebanon val-
le { tPenn sylvania1.

In annual report of the geological survey of
Pennsylvaia for 1886, pt. 4, pp. 1411-
1567, with 7 maps.

Contains an account of iron mines near Dills-
burg, pp. 1501-1514, aad of sandstone
quarries in Lebanon val ey, pp. 1563-1567.

INVILLIERS, E. V. d'. 1886a.
The Cornwall iron ore mines, Lebanon county,

Pa.
In Am. Inst. Mining Eng., Trans., vol. 14,

pp. 873-9., pl. op. p. 874.
Contains an account of dikes of trap rock

and their association with iron ore depos-
its, pp. 87- 79; also a description of the
stratitled rocks of the Newark sy stem ex-
posed at Cornwall, pp. 890.892.

Native, in trap rock of New Jersey (Cook, '74,
pp. 56-57).

On the occurr.ee of, at Berlin Conn. (E.
Hitchcock, '35, p. 232).

Iron in Massachusetts. Brief account of (F.
Hitchcock, '41, pp. 448449).

Iron In North Carolina. Analyses of (Kerr, '75,
pp. 225-230. Willis, '86, pp. 305-306).

Brief account of (Anonymous. '66 p. 108.
Chance, '85, p. 24).

At Egypt (Emmons, '56, p. 262).
At Gsulf (Eininons, '56, p. 262).
Brief account of tinmons, '57c. pp. 9-11. W.

R. Johnson, '51, p. 20).
In Dan river coal field (Etmnoas '52, p. 154).
In l)eep riv er coal field (Emmons, '52, p. 124.

Emmons. '56, pp. 262-265. Olmstead, '24,
p..22. Wilkes, '58, pp. 12-17).

Iron Hill, Pa. Trap dikes near (Lewis, '85, p.
453).

Iron, native, in trap rock of New Jersey (Cook,
'74, pp. 56-57).

On the occurrence of, at Berli, Con. (E.
Hitcheock, '3Z, p. 232).

Iron ores In Nova Scotia. At Blmidon ((1sner,
'36, p. 217).

Brief amount of (Harrington, '74., pp. 207, 219.
Alger, '27).

In the trap rocks, determination of (How, '75,
ol. 1, pp. 136-137).

Near Digby (Jackson a d Aler, '33, pp. 235-
236).

Iran ore in Pennsylvania. (Frazer, 77a, pp. 500-
501. Frazer, 'V, pp. 129,135. d'Invil.
liers, '83, pp. 32035'. H. D. Rogers, '39,
p. 22. H. D. Rogers, '58, vol. 1, pp. 86, $7,
88).

Ageof,di ns.u ed(T.S.hunt,'76, p.32 . H. D.
Rogers, '58, vol. 2, p. 691).

Brief account of (d'Invilliers, '83, p. 239. H.
D. Rogers, '58, vol. 2, p. 763.)

Near Cornwall. Detailed description of (Les-
ley and d'Invillier;, '85).

Near Dillsburg. Discussion concerning (Fra-
zer, '77, pp. 317-331, pl. op. p. 328).

Near Dillsburg. Study of (Frazer, '76d).
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Iron ore in Pennsylvania-Coatinued.
Discussion of the wrigia of (Fraz., '82, pp.

135-.139).
Report on (Fraz'r, '77, pp. 207-239).
Near Dillsbrg and Wellsville. Analysis of

(Frazer, '77, pp. 232-237).
Near Eunnettsburg and Fairfield. (H. D.

Rogers, '58. vol. 2, p. M1).
Near Gettysburg. Exploratima for (Frazer,

'77, pp. 263-264).
Near Maria Furnace. (TI 1. o rgers, '8, vol.

, p. 690).
Near Petersburg (H. D. Rogers, '58, vol. 2, p.

690).
Nut ice of, in York county (Frazer,'85, p. 404).
Sri iu I f {Fr''azer, '77c).

cmark on 1he oce1 4e1ce of (Frazer, '77d).
Iron ore in South Carolina. car Cornwells, brief

reference to (Tuoney, '48, p. 68).
Iron ore in Virginia. I rief accountof (Heinrich,

'78, p. 245. W. B. Rogers, '80, p. 152).
Rdsumd concerning (Frarer, '82, p. 171).

Ironstone station, Pa. Contact metamorphism
at (d'Invilliers, '83, p. 199).

Detailed account of dips (d'Invilliers, '83, p.
212).

Isle Haute, N. S. Desciption of (Gesner, '36, p.
229. Jackson and Alger, '33, pp. 259-262).

Trap of (Dawson, '78, p. 108).
JA(KSON, CHARLES T. 1837.

First report on the geology of the State of
Maine.

A nausta. 12mo, pp. i-viii, 10-190, accomxpa-
nied by an atlas of 24 plates.

Certain rock in Maine wnich are traversed by
trap dikes are described in this report as
bein of the age of the "New Red sand-
stone," but more reveat investigations
have shown them t e of older date. (The
trap dikes of this region may possibly be.
long to the Newark sy stem of intrusions.)
Cross references to this report are not
given in the present index.

JACKSON, CHARLES T. 1841.
First annual report on the geology of the

State of New Hampshire.
Concord, N. H. 12mo, pp. i-v, 5-164.
Describes the occurrence of Newark rocks in

Northfield, Mass., and considers the mode
of formation of the Conneeticut valley
sandstone. The Newark rocks of the
Connecticut valley, exclusive of the in-
trusive rocks, do not extend north of the
Massachusetts-New Tfampshire bound-
:ry.

JACKSON, C. T. 1841a.
[Remarks on joints in the trap dikes of Nova

; otia.]
In Am. Jour. Sei., vol. 41, p. 173; also in Am.

A soc. Geol. and Nat., Proe., p. 26.
Abstract of remarks on a paper by Prof.

lath er concerning joints in rocks.
Calls attention to the columnar structure of

iager trap masses and the pre alence of
a similar structure from side to side in
small dik es. Refers these phenomena to
manner of cooling.

JA CKSON, C. T. 1845.
Nature of the minerals accompanying trap

dikes which intercept various rocks.
In Am. Assoc. Geol. and Nat., Piow., tth meet.

ing, pp. 28-31.
States that several systems of trap dikes oc-

cur in Sew England. Describes briefly
those intersecting the Connecticut valley
sandstone and notes the metamorphie
effects produced on contiguous stratified
beds.

JACKSON, C. T. 18560.
[Ontheageofcertainsandstonesof tIe United

States.]
In Boston Soc. Nat. Hist., Proc., vol. 3, pp.

335-336, 337-338.
Brief statement in reference to the supposed

age of the sandstone of lake Superior, and
of the sandstoneof the Connecticut valley,
New Jersey, etc. It is suggested that the
lat ter may belong to the Silurian system.
The occurrence of trap in the Connecticut
valley is briefly described.

JACKSON, C. T. 1850a.
Analysis of red marl from Springfiel, Mass.
In Am. Assoc. Adv. Sci., Proc., vol. 4, pp. 337-

338.
Presents an analysis of a highly ferruginous

marl or shale adjacent to trap rock.
JACKSON, C. T. 1853.

[Age and structure of the Deep river coal
field, N. C.]

In Am.Acad., Proc., vol.3,1852-1857, pp. 68-69.
A brief abstract of remarks relating to the

structure and possible age of the coal
field mentioned. Followed by brief re-
marks by W. B. Rogers and L. Agassiz.

JACKSON, CHARLES T. 1853.
Sur les mines de exivre et de honille do la

Caroline du Nord.
In Geol. Soc. Trans. Bull., 2d ser., vol. 10,

1852-1853, pp.505-506.
Extract from a letter to M. Delesse, giving a

brief account of the Ieep river coal field,
N. C. Refers the rocks containing coal
to the New Red sandstone. Cites Rogers
and Agassiz in reference to the age of the
Richmond coal field.

JACKSON, C. T. 1855.
[On raindrop impressions in footprints.]
In Boston Soc. Nat. Hist., Proc.. vol. 5, p. 189.
):(mark on a paper by J. C. Warren.

JACKSON, C. T. 1855a.
[On the identity in age of the coal bearin'

rocks of Virginia and North Carolina.]
In Boston S'c. Nat. list., Proc., vol. 5, p.186.

Remarks on a paper by W. B. Rogers. Sug-
Bests that the rocks of the Newark sys-
tem may be the equivalent of the Lias of
Europe.

JACKSON, C. T. 1856.
[Trap dikes in relation to Zeolite minerals,

native copper, etc.]
In Boston Soc. Nat. Hist., Proc., vol. 6, pp.

23-24.
Reference to the agency of trap rocks in pro-

ducing various minerals.
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JACKSON, CHARLES T. 186a.
(On thn Dop river coal oield, N. C.]
In Roston Soc. Nnt. Hist., Proc., vol. 6, pp.

30 -33.
E rief accountt of an exploration for coal near

Egypt, N. C., with a section of the coal-
hearing strata near the bottom of the
Egypt shaft. Analyses of coal are given;
also the result of some experiments in
reference to the value of tbcoal fow gas-
making.

JACKSON [C. T.]. 1856b.
[Remark on inconformable interruption.]
In RBoston Soc. Nat. Jist., Proc., vol. 6, p.184.
Mentions the occurrence of the Newark of

the Connecticut valley resting on gueiss,
granite, etc., as an illustration of inter-
ruption where the whole Paleozoi; group

is wanting.
JACKSON, C. T. 1859.

[Note on the copper nines, so called, at Elk
run, Fanqunier county, Va.]

in Am. Assoc. Adv. Sci., Proe., vol. 6, 1856-
1859, p. 183.

Brief tateniat of the occurrence of copper
minerals in trip dike breaking through
sandstone.

JACKSON, C. T. 1859a.
[Amygdaloidt minerals of the Nova Scoti and

lake Superior traps.]
In Boston Soc. Nat. ist., Pro., vol. 7, p. 46.

JACKSON, C. T. 1860.
[On the age of the red sandstone of Perry,

Me.; Nova Scotia; Reweenaw point,
Mich.; Connecticut valley, te.

In Boston Soc. Nat. Kist., Pro., vol. 7, p.
396-398.

The sandstone at the various locaitics men-
tioned aru briefly compared and avrtain
general con clauioa inferred as to their
age.

JACKSON [C. T.]. Cited on the age of the New.
ark y5t cm (Lea, '53, pp. 185, 18 . W. C.
Raofieid, 'S1).

Cited on analysis of coal from North Carolina
(Geath, '71).

Cited on the extent of Triassic rodks in Amer-
ica (Archaic, '60, pp.634-636, 646-55).

JACKSON, CHARLES T., and FRANCiS ALGEIR.
1828-1829.

A description of the mineralogy and geology
of a part of Nova Scotia.

In Am. Jour. ',I., vol. 14, 1828, pp. 335-330;
map op. p. 305, vol. 15, 1823, pp. 132-160,
pls. 1-2.

Tis paper was published v ih additions as
R remarks on the mineralogy and geology

of Nov.a Scotia," in Am. Acatd., Mvim., u.
s., vol. 1, 1833, and appenr'A as an inde-
pendent publication under the title "Re.
marks on the ntn 'ralogy and geology of
th peninsula of Nova Scot ia; Cambridge,
1832, 4to. Site Jackson, Charles T., and
Francis Alger, 1833.

JACK ON, CHARLES T., atd FIANCIS ALECR.
1833.

Ri-marks on the mineralogy ant gcolo'y of
Nova Scotia.

In Am. Acad., em., n. s., vol.1, pp. 217-330,
pl. 4, ntn map.

Ised separately as "Remarks on the miner-
alo y and geology of the peninsula of
Nova Scotia." Cambridge, 1332, 4to, pp.
1-116, pls. 1-4, and map. Published origin-
ally as "A description of the mineralogy
and geology of a part of Nova Scotin"
in Am. Jour. Soi., vol. 14, 1828, pp. 305
330, and inap op. p. 305, vol. 15, 1829, pp.
132-10, p..i--2.

Revi wed by C. Moxon, in The Geologist
[London], vol. 1, 1842, pp. 301-306.

Wscrib's the trap outcrops along the east
shore of the hay of Fundy and on the shore
of Minas basin, etc. The presence of
anygdaloid beneath trap at many locai-
tie, is a noted, and also the metamorphism
of -sedimentary rocks beneath the amygda-
bidl. A large portion of the report is de-
voted to describing the ocurrence of nin-
erals in the trap. Thu Newark sediten-
tary rocks are not clearly separated from
similar Carboniferous rocks.

JACKSON and ALG.ER. Cited on lignite in Nova
Scoia. (D)ak 'soa, '78, pi. 99p.

Cited on the re'tion of trap anti sandstone in
Nova Sc'otia (W. M. Davis, '83, p. 285).

Cited on the trap of Nova Scotia (leannont,
'34, pp. 247-248.

JACKSON, J. B. S. 1854.
[Remarks on fossil footprints.]
In Ioston Soc. Nat. Hist., Proc., vol. 5, 1854-

1856, p. 30.
Brief remarks in discussion of a paper by

BouIm.

Jacksonville, N. J. Course of trap ridge near
(Cook, '82, p. 55).

Description of conglomerate near (Kitchell,
'56, pp. 144, 145).

Jacksonwald, Pa. Dip of strata, and exposure of
trap near (d'Invilliers, '83, pp. 217-218,
219, 220).

Irtevailing dip near (d'Invilliers-, '8., p. 49).
Sandstone and trap at (d'In villiers, '83, p. 203).
Trap dikes near (d'Invilliers, '83, pp. 200, 1).

JAMES, JOSEPH F. 1889,
On variations; with special r fernce to cer-

tain Paleozoie genera.
In Anm. Nat., vol. 23, pp. 1071-1087.
Refers to Dendrophyous triasicu , anti states

that it is probably an inorgaae marking.

JAMES, THOMAS P. 1876.
Handbook of the State of Georgia.
Atlanta, Ga., pp. i-vii, 1-256, and a glogical

mnap of Georgia.
Contains reference to trap dikes, pp. 38, 40,

and map.

Jarrettown, Pa. Trap dik near (Lewis, '85,
P. 441.
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Jefferson, N. J. Dip near (H. D. Rogers, '40, pp.
129-130).

Sandstone and trap exposed near (H. D.
Rogers, '40, pp. 129-130).

Jellf's mill, N. J. Analysis of trap from (Cook,
'68, p. 218).

Dip at (Cook, '68, p. 198).

Jeunersville, Pa. Trap dike near (Lewis, '85, p.

447).

Jericho hill, N. J. Detailed account of (Darton,
'90, pp. 59-61).

Dip of Newark rocks near (Lewis, '85, p. 455).

Origin of (Darton, '89, p. 138).
Trap dike near (Lewis, '85, p. 454).

Jersey City, N. J. Analysis of trap rock from
(Hawes, '75).

Bose of Newark system reached in wells (Dar-
ton, '89, p.139).

Bored well in (Cook, '80, p.172. Cook, '82, pp.
139-141. Cook, '85, p. 118. Ward,'79, pp.
131-132).

Boundary of trap outcrop at (Cook, '68, p.177).
Character of trap ridge near(Darton, '

90 ,p. 38).
Description of the geology near (W. M. Davis,

'83, pp. 271-272).
Faults in trap ridg near (Darton, '90, p. 42.

Nason, '89, p. 26).
Junction of sandstone and gneiss at (Cook,

'68, p. 247).
Mineralogical analysis of trap rock from

(Hawes, '82, p. 131. Shaler, '84, p. 145).
Quarries of trap rock near (Cook, '81, pp. 60"6).
Mention of (S. P. Merrill, '89, p. 435 ).
Section from, to Boonton, N. J. (Cook, '85. pl.

op. p. 109).

Section from, to fort Lee, N. Y. (Cozaons, '43,
pl. 2).

Section from, to Morris plains, N. J. (Cook,
'68, p. 199, and map in port fdio).

Section of trap sheet at (Darton, '90, p. 42).
Trap exposed at (Credner, '65, pp. 392-V4.

Russell, '80, p. 37. Ward, '79, p. 150).

Jewell's, T., quarry near Princeton, N. J. De
scription of (Cook, '81, p. 55).

Jewitt & Bros.' colliery, Va. Analysis of coal
from (Clifford, '87, p. 10).

Brief account of (Clifford, '87, pp. 11,13-14).
Trap dike near (Clifford, '88, p. 252).

Jobogne point, N. S. Dikes at (Honeyman, '85,
p. 123).

JOHNSON, JOHN. 1843.
[Remark on shrinkage cracks at Middletown,

Conn.]
In Am. Jour. Sci., vol. 45, p. 315.

Brief remark on a paper by W. C. Red ield.
JOHNSON, JOHN. 1854.

Notice of some spontaneous movements occa
sionally observed in the sandstone strata
in one of the quarries at Port land, Conn.

In Am. Assoc. Adv. el., Proc., vol. 8, 1855,-
pp. 283-286. See, also, National Magazine,
vol. 3, 1853, p. 362.

Notice, with subsequent observations by W.
H. Niles, Boston Soc. Nat. list,, Proe.,
vol. 14, p. 86.

JOHNSON, JOHN-Continued.
DIescribes certain movements in the quarries

mentioned which follow the cutting of
trenches across the strata.

JOHNSON, JOHN. Cited on movements in the
rocks at Portland, Conn. (Niles, '70, p. 86).

JOHNSON, W. C. 1839.
[Description of the Richmond coal field.]
In report of the conmittee on a national

foundry, Doe. 168, p. 41. Not seen.

JOHNSON, WALTER R. 1842.
[Analysis of natural coke from the Richmond

coal field, Va.]
In Philadelphia Acad. Nat. Si., Pro.e, vol. 1,

1841-42-43, pp.223 -224.
Reprinted in the coal trade of British America

[et .], see Johnson, '5o, pp. 155-156.
Describes the physical chara terms and gives

analysis of the nat rural coke.

JOHNSON, W ALTER R H, 1844.
A report to the Navy Department of the

Unit ed States on Amnerican coals applica-
ble to steam navigation -and o her pur.
poses.

Washington, 28th Congress, 1st session, Sen-
ate, No. 386, pp. i-xii, 1-0, pls. 1-3.

Contains a detailed report of an extended
series of experiments on the heating and
other proportie , of the coals of the Rich.
mend coal field, Va.

Treated under the following heads:
"Natural coke" from Tuckahoe, Va., pp. 138-

151.
Artificial coke from MidlotlMan coal, pp. 52-

156.
Bituminouw coal from Deep Run mines, pp.

309427.
Bituminous coal from Crouch and Snead's

mines, Henrico county, Va., pp. 32.7.
Bit uminous coal from the mines of the Mid-

lothian Coal Company, taken from shaft
900 feet detp, pP. 338-348.

Bituminous coal from the Creek Coal Com-
pany, Chesterfield county, pp. 349-362.

Bituminous coal Ifrom the Clover hill mines,
on the Appomattox river, Virginia, pp.
363-377.

Bituminous coal from the Chesterfield Mining
Conipany, Chesterfield county, Va., pp.

378-389.
Bituminous coal of average size sent by the

Midlothian Coal Company, Virginia, pp.
390-404.

Bituminous coal from Tippecanoe pits, near
Petersburg, Va., pp. 405-419.

Bituminous screened coal from the minings of
the Midlothian Coal Company's "new
shaft," pp. 420431.

Midlothian average coal, taken promiscuously
from a heap purchased for use in the
smith shops at the Washingt on navy-yard,
p.

4 4 7
.

Synoptical view of the characters, comiposi.
tion and etdiciency of Virginia bituminous
eoals, hable crf, pp. 448-451.
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JOHNSON, WALTER R. 1650.
Thn coal trde of iiritish Amricat together

with rs-airches an the clihrhr~t r and pri:-
tical ',alne. of American and foreign coals.

Washington and Philadelphia, pp. 1-179.
Gives a synopsis of the character and effi-

ciency of the coal from the Richmond coal
field, pp. 133-434, and table op. p.134. An-
alysis of the natural coke, pp. 155-156.

Analysis of coals from the coal fieid of Nort h
Carolina, pp. 161466. Natural coke from
Clover hill, pp. 175-176.

JOHNSON, WALTER R. 1551.
Report an the coal lands of the Deep river

mining and transportation company, with
analyses of the minerals.

Albany, pp. 1-21, pls. 1-
Contains a number of observations on the dip

and strike of the strata in lhe coal field
referred to, as well as several analyses of
coal from the same field.

JOHNSON, WALTER R. 181a.
On the coal formation of central North Caro-

111na.
In Am. Assoc. A dv. I., Proc., vol. 4, 1850,

pp. 274-276.
Refers to the unconformity of Newark system

with crystalline rocks beneath. Thick.
ness of coal. Analyses of eoal from Deep
river coal field.

JOHNSON, W. R. Analysis of coal by (Kerr, '75,
pp. 293--294).

Analy sis of coal from the Richmond coal field,
'a. (Clifford, '87, p. 10).

Cite on analyst -e of Nort It Car lina coals
(Mac farlanc, '77, pp. 525- 26).

Cited on composition of coal from the Rich-
mond coal field, Va. (Chance, '85, p. 19).

Johnson's ferry, N. J. Boundary of Newark at
(Cook, '68, p. 175).

Conglo nerate at (Cook, '68, p. 210. Cook, '82,
p. 41).

Detailed description of calcareous conglomer-
ate near (H. D. Rogers, '40, pp. 140-141).

Dip in conglomerate near (Cook, '82, p. 27).
Dip in xandston at (Cook, '82, p. 28).
IDip itear (C.4 ok. '68,.p. 1.8).
Dip of con loinerateat (Cook,'79, p.29).
Sandstone near (Cook, '68, p.97).

Joints and voins in Richmond county, N. Y. (Ma.
other, '43, p. 625).

In flagstone at Milford, N. J. (Cook,'68, p. 521.
Shaler, '84, p. 144).

In sandstone and shale near Chatham, N. J.
(H. ID Rogers, '40, p.1s3).

In sandstone and trap (Hitchcock,'41a).
In sandstone of the Connecticut valley (Silli-

inan, jr', 41).
In sandstone in New Jersey. Table of (Cook,

'68, p.
201).

In sandstone in Washington valley, N. J.
(Cook, '81, p.53).

In sandstone on the Delaware, N. J. (H. D.
Rogers, '40, p. 121).

In trap (Jackson '41a).

Joints-continued.
lit trap in New Jersey (Cook, '68, pp. 204-05).
On Prince Edward island (Daws n lnd Har-

rington, '71, p. 21).

Jolly river, N. S. Coal Meastres at, overlain by
New Red sandstone (Gesner, '43).

JONES, T. RUPERT. 1862.
A monograph of the fossil Estheria.

I In Paleontological Soc. [London], Mono-
gr aph, 4to, pp. i-viii, 1-134, pls. 1-5.

Reviews what has been written on theerusta-
ceans of the Newark system, and also on
the determination of the age of the sys-
tein. Gives sections in the Dan river and
Deep river areas, N. C., after Emmons,
and at Ph nixville, Pa., after Wheatley,
pp. 84-97. Describes two species of Can-
dona, pp.123-126. Cites J. Marconoi the
age of the system, p. 134.

JONES, RUPERT T. .flea.
Trails, tracts, and surface-markings.
In The Geologist, vol. 5, pp. 128-139, pl. 7.

Refers briefly to the footprints of the Con-
necticit valley.

Footprints, brief referene to (Jones, '62a).

JONES, R. T. Cited on the ago of Richmond
coal field, Virginia (Hull, '81, p. 460).

Jones's falls, N. C. Age of rack exposed near
(Emmons, '56, pp. 276-277).

Breadth of the e1 wark area near (Emmans,
'56, p. 241).

Conglomerate at (Etnimous, '56, pp. 237-238.
Wilkes, '58, p. 5).

Silicified trees near (Emmons, '56, p. 284).
Thickness of the Newark near (Emmons, '56,

ppi. 31-232).
Jones's mine, Pa. Description of trap dikes near

(H. D. Rogers, '58, vol. 2, p.
68

7).
Section of (H. D. Rogers, '58, vol. 1, p. 90).
Trap dikes at (Lesley, '83, p. 193).

JOYCE. See Robinson and Joyce.
JULIEN, ALEXIS A. 1880.

On the geological action of the humus acids.
In Am. Assoc. Adv. Sci., Pro., vol. 28, pp.

311-410, map op. p. 320.
Discusses the origin of the prevailing brown-

isi d color of the Newark rocks. pp.

JULIEN, A. A. Cited on the decay of Newark
sandstone (Smock, '90, p. 301).

Junction of Newark system and Primary rocks
at "'Glen " in Leyden. Mass. (E. Hitch-
cock, '35, p. 223).

In Leyden, Mass. (F. Hitchcock, '41, p. 448).
Junction of Newark and Silurian rocks (Cook, '79,

pp. 33,39).
Of trap and associated sandstones, sales, etc.,

in Newark system. Detailed description
and discussion of (W. M. Davis, '83).

Of trap and sandstone in the Connecticut
valley (E. Hitchcock, '41, pp.657-"59).

Kedidica hook, N. Y. Account of (Pierce, '20, pp.
185-187).

KEELER, C., and SON. Stone quarry of, near
Greensburg, N. J. (Cook. '81, p. 56).
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KEMP, J. F. Cited on the microscopical (chan
acter of the trap of Blomuidon, N. S.
(Marsten, '90).

KENDRICK, H. H. Fossil plants collected by, at
Durham, Conn. (Chapin, '87a).

Notice of a fossil plant found by (Chapin,
'9la).

Kennett, Pa. Mention of a trap dike in (Frazer,
'84, p. 69:).

Kensington, Cotis. Brief account of geology near
(Percival, '22).

Mention of fossil plants having been found
near (Percival, '42, p. 442).

Keatville, N. S. Dip at (Dawson, '47, p. 56).
Unconformity at base of the Newark near

(Dawson, '78, p. 92).

Kentville, Pa. Boundary of the Newark area of
Pennsylvania near (Lea, '58, p. 92).

K ERR, W. C. 1867.
Report of the progress of the geological str.

vey of North Carolina. 1866.
Raleigh. Pp. 1-56.
Refers briefly to coal, oil, fire clays, etc., in

North Carolina, pp. 20, 46-47.

KERR, W. C. 1869.
[Report of the progress of the geological sur-

vey of North Carolina, for the years 1866-
1867.]

[Raleigh, N. C.). Pp. 1-57.
States the failure to timd sutlicient phosphate

of lime in the black sales associated
with the coal seams of Deep river to be
of economic importance. pp. 9-10.

KERR, W. C. 1874.
Observations on the Mesozoic of North Caro-

In Am. Assoc, Adv. Sci., Proc., vol. 23, 1875,
pp. 47-49.

Compares briefly the characteristic features
of the Newark rocks of North Carolina
and of the Connectiet valley, and pre-
sents a brief account of the leading facts

in the stratigraphy of the entire Newark
system; discusses the probable structure
and former extent of the formation.

KERR, W. C. 1875.
Report of the geological survey of North

Carolina. Physical geology, rsunmt eco-
nomic geology.

Raleigh [N. C.]. Vol. 1, pp. i-xviii, 1-325,
1-120, pl. 9, and a folding map.

Notice in Am. Jour. Sci., 3d ser., vol. 11, pp.
61-62.

Republished in part in "In the Coal and Iron
Counties of North Carolina," by P. M.
Hale, pp. 52-53.

The following is an expansion of the table of
contents of this volume, so far as it relates
to the Newark system:

Page.
Geological charts showing strati-

graphic position of Triassic
rocks ........................... x, 110-111

Newark system in North America,
sketch of........... .............. 116-117

KERR, W. C.-Continued. Page.
Now ark system in North Carolina 141-147

Dan river belt. ................. 141,145
Deep river belt ... .............. 141,143
Former connection of Deep river

and Dan river areav.......... 141
Dip in Deep river and Dan river

areas......................... 141
Coal.......................... 141.143
Conglomerate .................... 141
Section at Egypt shaft ........... 142
Thickness ...................... 145
Area............................. 146
Origin of material ................ 146
Lithological character............ 146
Trap rock........................ 146--147
Fossils, list of.................... 147

Fertilizers ........................... 187
Limestone ....... .................... 217
Iron ores, with analyses ............. 225-228
Coal............................ .. 294-296
Sandstone............................ 304
Millstone .................. ....... 305

KERR, W. C. 1875a.
Observations on the Mesozoic of North Caro-

lina.
In Am. Assoc. Adv. Sci., Proc., vol. 23, sec-

tion B, pp. 47-49.
Contains general consideration relating to the

dip, geographical distribution, trap, and
organi. remains of the Newark system.
A former great extent of these rocks is
inferred.

KERR, W. c. 1879.
Physiographical description of North Caro-

lina.
Raleigh, N. C. Pp. 1-32, and map.
Contains a very brief description of the ex-

tent of the Newark system in North Caro-
lina, p. 11, and of the thickness and char-
acter of the coal seams occurring in it, p.
13.

KERR, W. C. 1879a.

[Geological formations at railroad stations in
North Carolina.)

In an American geological railway guide, by
James Maefarlane, p. 186.

Indicates what stations in North Carolina are
on the Newark system.

KERR, W. C. - 1881.
The minerals and mineral localities of North

Carolina. Being chapter 1 of the second
volume of the geology of North Carolina.

See Genth and Kerr, 1881.

KERR, W. C. 1884.
Report on the cotton production of the state

of Virginia [etc..].
Washington (Interior Dep., Census 011ice),

4to, vol. 6, part 2, pp. 617-652. [Tenth
Census.]

Contains a very brief descript ion of the New-
ark areas of Virginia, with some mention

of their soils, pp. 630, 31,
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Cited on the cause of the tilting of the New-
ark (W. M. Davis, '83, p. 303).

Cited on the Newark areas in North Carolina

(Chance, '5, p. 15).
Cittd on the Nowark of North Carolina (Mil-

ler, '79-'81, vol. 2, pp. 225-227).
Cited on the opposite dips of the two main
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'78, 1)p. 252--253).

Cited on the origin and deposition of Newark
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Newark sandstone from North Carolina col-
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pl. 49).
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KILLEBREW, J. B. 1887.
The elementary geology of Tennessee; being

also an introduction to geology in general.
Designed for the schools of Tennessee.
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Kimberton, Pa. Boundary of the Newark near
(H. D. Rogers, 'fi, vol. 2, p. 6W).

King of Prussia, Pa. Boundary of the Newark
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Brief account of trap dike near (H. D. Rog
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Rogers, 36, p. 159).
Description of quarries at (Cook, '81, p. 55).
Description of sandstone strata near (H. D.
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Dip in sandstone near (Cook, '82, p. 25).
Dip near (Cook, '68, p. 196).
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Sandstone outcrop near (H. D. Rogers, 40, p.
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Trap boundary near (Cook, '68, p. 190).
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Report on the north division of the state [of
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In second annual report on the geological sur-

vey of the state of New Jersey, for the
year 1855, pp. 111-248).

Contains a description of a portion of the
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pp. 144-145.

KITCHELL, W. Cite4 on the conglomerate of
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'89, p. 15).

Kittoctin mountain. Va. Boundaryof the Newark
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Recomposed rocks near (Frazer, '83, p. 235).
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Kralltown, Pa. Catalogue of specimens of sand-
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381).

Dolerite from (C. E. Hall, '78, p. 47).

Shale and sandstone from (C. E. Hal, '78, p.
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Kunta's limestone quarry, Pa. Report on (Fra-
zer, '77, p. 225).

Kauntz's paint mine, Pa. Report on (Frazer, '77,
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KurilsylIe, Va. Boundaries of the Newark p -
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Ladentown, N. Y. Relation of trap and sandstone
near (Darton, '

90, p. 41).
Section of trap sheet near (Darton, '90, p. 41).

Lafayette, N. J. Trap rock at (Ward, '79, p.150).
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ley, '45, p. 63).
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Boundary of trap near (Cook, '68, p. 192).
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Dip of altered shale at (Cook, '79, p. 29. Cook,

'82, p. 26).
Diverse dips near (Nason, '89, p.19).
Fault near (Lesle y, '83, p. 181).
Limestone near (Cook, '68, p. 215. Cook, '79,

p. 32).
Quarries at (Cook, '81, p. 59).
Quarries of trap rock at, niention of (G. P.

Merrill, '89, p. 436).
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(Cook, '83, p. 26).
Trap hill near (Nason, '89, p. 36).
Trap outcrop near (Cook, '68, p. 192. Darton,

'90, p. 
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9).

Trap rock quarries at (Cook, '79, p. 26.
Cook, '81, p. 62).

Lamentation mountain, Conn. Antrior trap
ridges of (Davis and Whittle. '89, pp.108-
109).

Bed of volcanic ash in (Chapir, '89. Chapin,
'91).

In the anterior ridge of (Davis and Whit.
tIe, '89, pp. 118-120).

Lamentation mountain, Conn.-Continued.
Description of the main ridge of (Davis and

Whittle, '89, p. 112).
Description of trap ridges near (Percival, '42,

Pp. 351,356-358'.
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Discus ion of the structure of (W. ]i. Davis,
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Faults associated with (W. M. Davis, '82).
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Limestone near (Percival, '42, p. 443).
Overflow, origin of (W. Al. Davis, '82. W.

Al. Davis, '88, pp. 464-467).

Sandstone elevations associated with (Perci-
val, '42, p. 435).

Small amap of north end of (Davis and Whit-
tIe, '89, pl. 3).

Small map of portion of (Davis and Whittle-
89, pl. 2).

Sketch map of (W. X. Davis, '89, pla. 1, 3).
Stratified rocks associated with (Percival, '42,

p. 
43 .

Topographic form of trap ridge near (Perci-
val, '42, p. 304).

Trap ridges near (Percival, '42, pp. 348-377).
View of, to illustrate structure (W. M. Davis,

89c, p. 426).

Lamington, N. J. Section of sandstone at (Dar,
ton, '90, p. 35).

Lancaster, S. C. Description of trap dikes near
(Tuomey, '44, p. 12).

Lancaster county, Pa. Brief report on (Lesley,
'85, lpp. lxiv-lxv, pl. 35).

Geological map of (Frazer, '80).
Report on the geology of (Frazer, '80).

Landis iron mine, Pa. Description of (d'Invil-
liers, '86, pp. 1513-1514).

Report on (Frazer, '77, pp. 220-221).

Large curtain, P. E. I. Sect ion at (Dawson and
Harrington, '71, p. 20).

Latschaw iron mine, Pa. Faulted sandstone near
(H. 1). Rogers, '58, vol. 1, p. 89).

Lawrence brook, N. J. Altered shale near (Cook,

168, pp. 213-214).
Boundary of Newark along (Cook, 68, p. 175).
Detailed description of (Darton, '90, pp. 59-

61).
Dip along (Cook, '68, p. 196).
Dip in shale at (Cook, '82, p. 25).
Origin of trap near (Darton, '89., p. 138).
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(Darton, '89, p. 139).
Sandstone quarries near (Cook, '79, p. 23).
Trap hills near (Cook, '68, pp. 189,190).
Trap outcrops near (Cook, '82, p. 59-60).

Lawrys Island, Pa. Description of trap dike
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LEA, ISAAC A. 1851.
[On the finding of fossil reptilian bones in a

calcareous conglomerate near upper Mir.
ford, Lehigh county, Pa.]
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J etion near (Emmons, '52, p. 149. Emmons,
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Rogers '40, p. 118).

Boundary of trap near (Cook, '68, p.193).
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[Remarks on fossils from Phcenixville, Penn-
syl ania.]

In Philadelphia Avail. Nat. Sci., Proc., vol.
9, 185t pp. 149-150.

Compares certain fossils front the locality
mentioned with others from Virginia,
North Carolina, and En land, and sug-
go'At the age thur indicated.

LEIDY, J. 1857a.
[Remarks on fossils from the Gwhynned tun-

nel, Pa.]
In Philadelphia Acad. Sci., Proc., vol. 9, 1858,

p. ]'-.
Brief r eard of remarks on fossils from the

localitie named.

LEIDY, JOSEPH. 1858.
[Note on ficoids and footprints from the

sandstone of the C onnctict v' aloy ]
In Technology of Now England, by Edward

Hitchcock, pp. 165 166.
Extrat fromn I letter rcftrring britly to eer-

tain drawings of fossils supp ned to he in
part fiieoid itipresio a and in part ft t-
prints of crtaC'ans.

11EIDY, JOSEPH. 1860.
[igemarks an fossils fontid near Phoenixville,

Pa]
In Philadelphia Aead. Nat. Sci., Proc., vol.

11, 18"9, p. 110,
Mentions briei y the fossils obtain(A at

Pihnixville, Pa., including a new gemis

of reptile.
LEIDY, JOSEPH. 1869.

The extinct maininalian fauna of Dakota and
Nebraska [etc., etc.].

In Philadelphia Acad. Nat. Sci., Jour., 2d
r., vol. 7 pp. i-viii 9- 72, pls. 1-30, and a

nap.
Contains a remark mt Dromatherium sylvos.

re North Carolina, p. 410,
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LEIDY, [JOMPiiH. 1876.
Fisl remains of the Mesozoic red sales [of

Ponnsylvaniia].
In Phiiladlphia Acad. Nat.Sci., Proc.,vol.28,

p. 81.
Records the finding of obscure fish remains

at Yerke's st atiot on th Ptrkione rail-
road, in Montg aowry co nty, Pa.

EIIY, J. Cited on charater of certain foot-

prints from Turners Falls, Mass. (Deane,

Cited of fossil reptiles from North Carolina
(Emtons, '57, p. 6 )

Cited n fossil reptile front Pen nnylvania

and North Carolina (H. D. Rogers, '58,
vol. 2, p. 695-697).

oitice of the de cription of reptilian fossils
Iby (Biller, '79-'81, vol. 2. p. 152),

LEITH-ADDIS, A. Cited on Jurassic reptiles
from high northern latitudes l nl, '87,

p. 95).
Lemer's ore pit, Pa. Report on (Frazer, '77, p.

.3. 5).
Leonia, N. J. Indarated shale near (Darton, '90,

Leopard, Pa. Trap dike near ( Lewis, 5, p. 444).

Lepre ce, N. B. Age of rock, at (BRailey, '65, p. 5),
LESCIARBOT. Cited on native cuppe r front the

bay of Fundy (Gilpin, '77, p. 749).

LESLEY, J. P. 156.
Manual of coal an its topography. Ills

treated by ri nail drain s, chiefly of
ftas in thb geology of tlt Applanchia
region of the United tes of North'
Am rica.

Philadelphia, 12 mo, pp. i-xii, 1-224.
Contains a brief accent lf the origin of the

trap ridges of the Ne ark syten of Penn-
ylvania and New JerseY, pp. 132-133.

liefirs to lamination in the trap of East

and West Rocks, Conn., p. 162.
LESLEY, J. PETER. 1863.

[On an asphalt vein in W1 e t Virginia.]
In Nt. Phil. oc., Proc., vol. 9, pp. 183-197,

p1. '-4.
Cuntait It heoretical consideration respecting

the deposition and erosion of the Newark
system, pp. 1

LESLEY, J. PETER. 1864.
[On til dis'ovury of lignite in Franklin

'ounty, Pa., and its h ring on the de-
tIrminatin of tte age of the present sur-
face of the land.]

In Am. Plil Soc., Proc., vol. 9, pp. 463-482.
and4 plates.

Discusses lthe tanner in which tite Newark
rocks of Pennsyly-ania were deposited.

LESLEY, J. P. 1878.
[Remarks on iron ore. near Doylestown, Pa.]
In Am. Philo. Soc., Proc., vol. 13, p. 264.

[LESLEY, J. PETER]. 1874.
Notes on the geology of Lehigh county, Pa.
In Second Geol. Surv. of Pennsylvania, 1874.

Report on the Brown H nematite ore ranges
of L high county, vol. D, pp. 57-66.

Contain brief ohervatiotts on the 'Newark
rocks of Lehigh e onty, pp '1-64.

Bull. 83-16

LELAEY J. P. 1880.
Geolo.ieal itap of Cumberland county, Pa.
.It Second Gleol. Surv. of Ponsylvania, vol.

13, 5, atlas. 'o text accompanying.
LEES FVY, JOEP1 PETE R. 1888.

The ,coo'y 'of Chetr county after the sur-
veys of Hery -1. Roers, Persifor Frazer,

and Ciate E. Hall.

In s co td geological survey of Pennsylvania,
vol. C. 4, 4lp. 1-54, 63-214, 351-,*4, pl. 2.

Vneonformity at base of the Newark syste
with hypothesis to account for it, p. 22.
Fold ig of tl A ppalac ians previous to
the Newnark, p. 132. A ,eneralstatement
of the character of the Newark of Penn-
8 ylvania. compiled principally front re-
ports of previous observers, pp. 178-215.

LESLEY, JOSEPH PETER. 1885.
Second geological sur-ey of Pennsylvania.

Report of progress.
A. geological hand atlas of the -sixty-seven

counties of Pennsylvania, embodying the
the results of the field work of the survey
from 1874 to 1884.

ILarrishrg, pp. i-exii, pl. 1-61, and 2 maps.
Presents brief sketches of the geology of each

auity, in explanation f accompanying
snaps.

LESLLY, J. PETER. 1886.
Geology of the Pittsburg coal region.
In Am. Inst. Mm. Eng., Trans., vol. 14, 188-

I18G, pp. 611-56, and onmap op, p. 656.
G eeral remarks on ii h deposition of the N tw-

ark rocks of Perasy vnia, it. 630. A rea

o eapied sho wu on t ie map op. p. 656.
LESLEY, J. P. 1891.

On an important horing rough 2,000 feet of
Trias, in eastern Pennsylvania.

In Ant. Philo. Soc., Proc., vol. 29, pp. 20-25.
Gives a record of -trata passed through in

boring a well in Bucks county, 18 miles
north of Easton, Pa. In remarks on
the paper, B. S. Lymntt states tha rocks
penetrated belong ti te- central portioni
of ilte Neyark syset, which is 2,100 feet
thick.

LESlIE, J. P. Cited ait firmer extent of the
Newark sy stet o (acfarlne, '79, p. 41).

Cited on mode of formtcii of the Richmond
coal field, Virginia (ClifIord, '87, pp. 6,
20-3J).

Cited it overflow trap sdii. in ', uusylvania
(W . ) Davis, '83, p. '98).

Cited on relation of trap and sandstne in
Pennsylvania (W. . D avi. , '83, .2S7).

Cited on st rteture and mode of formtiaion of
the Richttntad coal field, Virginia (Mae-
farlane, '77, pp. 510-514).

LESLEY, J. P., and PERSIFOR FRAZER. 1876.
Cioloical map of Adants county, Pa.
In second geological survey of Pennsylvania

vol. 1) 5. atlas. No text accompanying.

LESLEY, J. P., and E. l. .i'INVILLIERS. iS 5.
Roport o th 'Cornw'tll iro oia in:, LebW

1n c" nt y, Pa.
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LESLEY, J. P., and E. V. d'INVILLUERS-
Continued.

In A nn. Rep. of the Gc ol. Surv. of Pennsyl-
vania for 1885; llarrisburg, Pa., 18$6, pp.
491-.70, and plate s.

Gives a detailed de'sription of the iron ore
budy at the Conw all mines, and states its
relation to the trap and sedimentary beds
of the Newark system. A fault having
a throw of several thousand feet is stated
to exist at th jinction of the Newark
rocks with the bordering formations on
the west; strikes and dip, character of the
trap dike, etc., are .;iven.

LESQUEREUX, L. 1876.
On the tertiary flora of the North American

lignitic, considered as evidence of the age
of the formation.

In annual report of the United States geologi-
cal and geographical survey of the Terri-
tories, embracing Colorado and parts of
adja ent T rritories, bIring a report of
progress for the year 1874. By F. V. Hay-
den. WVashington (Interior Dep.), pp.
275365, pls. 1-8.

Contains a brief reference to the age of the
N ark system as indicate ed by fossil
plants.

LESUEREUX, LEO. 1879.
[A fossil tree trunk found at .Belleville, N. J.]
In [Annual report oa the geology of New

Jersey for 1879], p . 26-27.
A quotation from a lett-r in reference to a

photograph of a fossil tree trunk supposed
to be a Lepidodendron.

Lesser cross roads, N. J. Copper ores near (Cook,
'68 p. 678).

Dip in shale near (Cook, '82, p. 29).
Dip near (Cook, '68, p. 198).

Leverett, Mass. Note on conglomerate near
(Nash, '27, p. 247).

Stratigraphy in (Walling, '78).
LEWIS, HENRY CARVILL. 1880.
* A new locality for lignite.

In Philad 'lphia Acad. Nat. i., Proc., vol. 32,
p.281.

Describe s thl occurrence of lignite in Mont-
emery county, Pa., in what the author

se(-Is ret ard as N'ewark beds.
LEWIS, HENRY CARVILL. 1880a.

The iron ores and lignite of the Montgomery
county valle y.

In Philadelphi A 'cad. Nat. Si., Proc., vol. 32,
pp. 28291.

Contains a few observatios on the Newark
system in the region referred to.

LEWIS, NENRY CARYILL. 1880b.
On a nw fucoidal plant from the Trias [of

New Jersey].

In Philadelphia Acad. Nat. Sd., Proc., vol.
32, pp. 293-294.

Abstract in Neus .Jabihch, 1882, p. 138.
Desoribs mad ti i irc tie ;ast of -what is de-

a rih'd .s aossil f coid, under the name

of Palaxophyeus (Utac'oris, from mil-
ford, N. J.

LEWIS, H. C. 1882.
On a fault in the Tria near Yardleyville, Pa.
In Philadelphia Acad. Nat. Si.. Proc., vol, 34,

pp. 40-41.
Describes ihe occurrence of a dike of trap co-

incideat with a fault between sandstone
and conglomerate. Refers also to change
in the dip of sandstone and shale pro-
duced by trap dikes.

LEWIS, H. CARVILL. 1882a.
The geology of Philadelphia. -
In Franklin Inst.Journal, 3d ser., vol. 85,1883

pp. 359-374, 422-427.
Includes a brief popular account of the gen-

eral features of the Newark system near
the locality mentioned, together with a
reference to the reptilian fossils found in
the same beds, and the mode of origin of
the associated trap rock, pp. 426-427.

LEWIS, H. CARVILLE. 1884.
[Note on Newark fossils from near Phonix-

ville, Pa.]
In Science, vol. 3, p. 295.
States that two species of Unto, together with

undetermined marine shells and remains
of plants and animal, have been obtained
near th town mentioned.

LEWIS, H. CARVILL. 1885.
A great trap dike across southeastern Penn-

sylvania.
Am. 'Phil. Soc., Proc., vol. 22, pp. 438-456, map

op. p. 440.
Abstract i Science, Vol. 4, p. 328; also in Am.

A sso. Adv. Sci., Proc., vol. 33, pp. 402-403,
and in Neues Jahrbuch, 1887, p. 74.

Reviewed by Persifor Frazer in Am. Philo.
Soc., Proc., vol. 21, pp. 691-694.

Describes in detail the course of a trap dike
which enters Pennsylvania at Penmar
at the southwest and extends nearly to
the Dlaw are on the east. The course of
the dik is shown on the map op. p. 440.
The association of the dike with a great
fault in Bucks county is discussed.

A criticism of this paper by P. Frazer is re-
plied.to, p.456. For Frazer's rejoinder, see
Frazer, 1884.

LEWIS, H. C. Review of a paper by, on a great
trap dike across southeastern Pennsyl-
vania (Frazer, '84).

Lewisburg, Pa. Contact metamorphism near (H.
1. g'rs, '58, vol.2, pp. 088-689).

Sandstone from (E. C. Hall, '78, p.36).

Trap dikes a ar (H. D. Rogers, '58, vol. 2, p.
688).

Trap hills near (I. D. Rogers, '"8, vol. 2, p.688).

Leyden. Mass. Contact of Newark system and
Primary rocks in (E. Hitchcock, '35, p.
223).

Description of the gorge and glen in (E.
Hitchcock, '41, pp. 285-286).

Dip and strike at (E. litch'ock,'41, p.448).
Dip of sandstone in (E. Hitc hrok,'35, p.223).
Junction of Newark systern and Primary

rocks in (E. Hitlchcock, '41, p. 448).
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Liberty center, N. J. Course of trap ridge near
(Naon *$J, p. 35).

Liberty corner, N. J. Ain aly.is of trap from near
(CoOk, 8, p. 218).

Boring for coal at (Cook. '68, p.696).
Bouhndry of First mountain trap at (Cook,

'68, p. 182).
Capr ores near (Cook, '68, p. 678).
Cou rse of tralp ridg e near (Cook, 'I2, p. 56).
Dip in shale near (Cook, '82, p.29).-
ip near (Cook.'68, p. 198).

iiverse dips near (Nason, '89, p. 18).
Long ih ill near, de-rib d (Cok,'68,p.187).

Lichti's (or Lighty's) ore bank, Pa. Report on
(Frazer, '77, p.2' ).

LiIiER, OSCAR IONTOMEIY. 1856.
[( ir4t annual] re prt on the survey of South

Carolina.
Columbia, S. C., pp. i-vii, 1-133, pl. 1-9.
Contains a brief aceaoit of the Newark sys-

tem in South Carolina, pp. 19-20, 103, 106
pl. 6.

Lignite at Martin's head, N. 1. (Dawson, '78, p. 99).
Mention of (Dailey, lathew. and Ella, '80,

p. 211)).

Linit, from North Carolina and Virginia, age
indicated by l(W. It. hn- trN. ,?:it{}.

Lily pond, Gill, Mass. Des ription of fo ssil foot.
printis from (C. 11. liihtchock,.'8 ,pp.12 -

h24).
Lime post Pa. I)iverse dips near (Nason, '89, p.

19).

Limestone, bitumli ous near Meriden, Cann.,
mention of (W . M. Davis, '89, p. 62).

Linestone in Connecticut valley (Percival, '2, p.

Brie account of (W . M. Davis, '88, p. 468.
Percival, '42, p. x16).

Deposited from spring's (I'inerson, '87, p. 19).
Description of (Percival, '42, pp. 375, 428, 443-

444).
Description of t ht- occurrence of (Percival

'42, pp. 316, 344. 392).
Diea nssion of the ori- i of (W t. 1) vis, '89.

p. 66).
)Ituion of (W. M. Davis, '8', pp. 14-65.)

Limestone (Potomac marble) in Maryland (Shaler,
'84, p. 177. pl. 4).

Limestone in iassachusett,. A t West Spring field
(E. Hitchcouk, '41 I. 659).

Brief aR'enut of (1E. ilitcheock, '35, pp. 218-
219).

Description of (E. liitchl-ock, '41, p. 444).
Discovery of ( E. h it ch o'k, '3~i pp. 38 -9).
Metamorphosed by huat of trap at e st

Sprinflield (E. Hith 'ork, '35. p. 425).
Limestone tn New Jersey (Britton, '85a. Cook,

'79, pp. 31, 33. Cook, '82, pp. 4243).
Analy. is of (Cook., 'i8, p. 516).
Description of (Cook, '68, pp. 214-215. Cook,

'82, p. 23).

Localities of, in the Newark system (Nason,
'89, p. 22).

Near Clinton valley (Nason, '83, p. 18).

Limestone in New Jersey-Continued.
Near Feltille (Cook, '79, p. 18. Nason, '89,

p- 20).
N'ar Scotch plains (H. ). Rogers, '40, p. 134).

Limestone In New York. Conglomerate. of Rock-
land county, brief account of (Mather,
'39, pp. 126-127).

lockland county, brief acoint of (Mather,
'39, p. 126. Mather, '43, pp. 288-289).

Litmestone in North Carolina (imrms, '57, p. 33).
Chat hair county (Mete nahan, '52, p.170).
Dati a v r coal 1e1d (Enim on, '52, p. 154).

LIm stone in Nova Scotia (Ells, '84, p. 12E).
Li aestone in Pennsylvania. ucks coianty, men-

tion of (Lewis, '85, p. 449. Lesley and
d'Invil iers, '85).

N' r Dillsburg (Frazer, '77, pp. 225, 308).
Analysis of (Frazer, '76c, p. 63)

Near Liverpool (Frazer, '76, p. 159).
Quarries of (Shaler, '84, p. 156).

York county, an1alays of (MVCreath, '81, pp.
7;)80).

Limestone in Virginia. Detailed description of
(1 cinrich, '78, p. 243).

Limestone on Prince Edward island (Dawson and
Harrinton ,'71, pp. 34, 41).

LINCKLAEN, LEDYARD. 1861.
guide to th ge logy of New York and to the

state geoloical 'ahinet.
In fourteenth annual report of the regents of

th iv ersity on the state cabinet of nat.
ur a history.

Albany. Pp.17-84.
Contains a brief and vcry genra aconntof

the g elogy of Rockland county, N. Y.,
pp. 34, 53, 76.

Lincoln university, Pa. Ni ntion of a trap dike
n ear (Frazer, '85, p. 693. Lewis, '85, p.
447).

Linden race track, N. J. Record of bured well at
(Nason, '89h).

Lindsley's mill, N. J. Dip of building stone near
(H. D. Rogers, '40, p. 133).

Linolenmville, N. Y. Description of trap rock at
(Britton, '81, p. 169).

Lionville, Pa. Trap dike near (Le wis, '85, p. 44S).
( Lisburn, Pa. C'onglomirat nar (H.D. DRogers,

J8, vol. 2, pp. 682, 683).
Trap dikcs near (H. D. Rogers, '58, vol. 2, pp.

688, 689).
Trap ridge near (H. D. loe'ers, '58, vol. 2, p.

678).
Lititz, Pa. Boundary of the eN ark near (H. D.

Rogers,"'8, vol. 2, p. 668).
LITTLE, GEORGE. 1878.

Catalogte of ore:, rock,, aid woods selected
from the Geologic' l Survey collections of
thestate of Georia, U. S. A., with a de-
scription of the gol gi al formations.

Atlanta, Ga. Pp. 1-16.
Contains . brief account of trap dikes in

(Georgia, which are probahiy a portion of
the series of dike tr'v'r 'ng the New ark
system.

Little falls, Conn. Fossil tishes at (C. 1. S. Da-
vii '87, p. 21).
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Little falls, N. J. as'atic columns at (Cook, '68,

p. Ml,).
Bearing of joint. at (Cook, '68, p. 201).

Boundary of Nwark near (Cook, '68, p. 17.5).
Boundary of Sc don mountain, trap near

(Cook, '68, pp. 18, 184).
Building Stone at (Co k, '68, p. 05 .
Character of the rocks in quarrie near (Na-

son, '8 , p. 23)

Colunutar trap 'it ('ook,'68, p. 2u'. Cook, '82,

p.53,pl. .).
Cont t of trap and sandstone at (Cook, '83,

p. 23).

Dc ription of geology near (W. M. Davis, '83.
pp. 272-274).

IDesription of sandstone near (Cook, '68, p.
209. I 1. 1 ger;, '40, p. 131).

Description of trap Bhe t near (IDarton, '90, pp.
20u, 2).

D s.,crip ion of trap outcrop near (H. D. Rog-
's,40. p. 147).

Dip in sandtun at (Cook; '79. p. 30. Cook,
'82, p. 24. H. ID. Ito'gers, 40, p. 131).

Dip near ok, '68, p. It6.)
Erosion of traip rock at (Cook, '82, pp. 15-1U).
Gaip it Se aol amount ain at (Cook. 'S2, p. 52).
Lower contact of trap sheet at (Darton, '90,

p.
31).

Lowering of trap reef at (Cook, '68, p. 855).
Notch in First mountain near (N aon, '89, p.

26).
Or cur' nrc of foS il plants at (Lea,'3, p. 193).
Plant remains in sandstone near (Nason, 89,

pp. 23, 28)
Quarries at (Cook, '79, pp. 20,22. Cook. '31.

pp. 49-51. Shal'r, '84, p. 141).
Saudstone beneath trap at (Cook, '68, p. 183).
S'clion of trap bheet near (1)artoi, '90, pp.

30, 31).
Succession of trap sheets at (Iarton, "0, p.

25).
Thickness of strata at (Cook, '68, p. 201).

Little river valley, N. S. lasalt i trap of (Jack.
son and Alger. ' p. 29.

Little round top, Pa. Speeimnums of trail froiu
(C. E. 11A., '7, p. 27).

Little snake hill, N. J. See Snake hill (Cook. '68,

Pp. 178-179).
Littlestown, Pa. Altered conglainerate near (H.

D. Pogrs, '58, vol. 2, p. 680).
B oiindary of th Newark near (1. I). Rogers.

*5-, vol. 2, p. 668).
Pip near (Frazer, '76, p. 102).
ID leritI from (Fr zer, '76, p. 150.
Dolerite. sandatone, and conglomerate from

near (C.E. hall, '78, pi.23).

Section from, to Gettyshurg (Frazer, '77, pp.
29904,pl. op. p.104)

Trap dikes near (Frazer, '76, p. 102. H. D.
Rogers. '58, vol.2, p. 680).

Little York, N. J. Boundaries of Newark system
near (Cook, '89, p. 11).

Conglonirate a (Cook, '68, p. 210. Cook,'82,
p. 41).

Dip in Shalt near (Cook, '82, p.27),

Little York, N. J.-Continued.
Gniss bord ring the Newark system near

(N' on, '89, p. 16).
Liverpool, Pa. Ca'l iwar (Frazer, '85, p. 403).

Unmestdne and ' anisttine from near (Frazer,
'76, p. 19).

Liiestone, coal, etc., from near (C. E. Hall,
'78, p. 24).

I'mrk lon coal from (IcCreath, '79,p.103).

Llewellyn Park, N. J. Bound ary of First moun-
taio trap near (Iotk ' 8, p. 181).

Coluunar trap at (Darton, '90, p. 24).
Contact of trap and .andston' near (tooi, '82,

p.52).
Description of columnar trap near (Iddings,

Description of sandstone near (Cook, '68, p.
209).

Dip at (Cook, '68, p. 195).
Dip in sand tone near (Cook, '79, p. 30. Cook,

'82. pt. 24).
anilstoni quarry at (Cook, '79, p. 22).

Lockatom, N. J. Aranacoi u strata near (H. 1D.
RHge.r., '40, p. 123)

LOCKE, (--). Citmdl on the mna'netisn of trap
racks (E. llitchcock, '4 a).

Lockhart shoals. S. C. Tr p ik.s near (Ham-
mand1. '84, p. 4661.

Loekville, N. t . 11ri - account of tx'ks near
(Enlnoans, '5 p. 77).

Fossil plants from (Em ons, '57, pp. 104-132,
145).

Iena tit, u ar (Willis f6, p. 305).
Lockvile blon 's fall 1. N. C. Plant bed at, with

di'si'riptin tof fo-sils (Eminona, '56, pp.
.324-:m27).

LOGAN, W. E. 1865.
Geological survey Of Canada, repot of pro-

ress train its i'aniunuucement to 1863.
A tlas of uapls aindi , ctions with an intro.
duction and appendix.

Montreal. Pp. i- i, 1-42, and 13 plates and
iiapi.

Tit,, oltai'al map in thi r'iport indicates
a'a driedlsi, hy Ni'wrark racks.

LOGAN, W. E. 1866.
Geological map of (a nadla and alja'Cnt re-

ion. in :lulingpart. ioftl nti States.
lI mo t ral.

Sce ITall and Logaii, 1866.

I OGAN, W. E. Cit'4 on the afa of the Newark

raks of Nova Sc'tt a, t ( awson, '78,
p. 109).

Logan mine, Pa. 1) cription of ('Invilliers,'86,
p. 1510-1.11).

1,c'port on (Frazer, '77, p.211)

Logallsville, Pa. Trap near (Frazer, '76, p. 95.
C E. Hall, '78, p. 

4 3
).

Londonderry, N. S. Contact of Newark and

Lower Carboniferous near (Ells, '85, p.
48E).

Long hi1, N. J. Analysis of trap from (Cook,
'S p. 217).

Boundary of Ln_ hill trap near (Cook, '68,
p. 187).

Boundary of N ew rk near (Cook, '68, p. 175).
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Long hill, N. J. -- Continued.
('harnct-r of the expjsuIes near (Ii ).

Iigi-ra, '40, p. 132).
(tourn' of (Cook, '82,p. 19).

Description of (Cook, '68, pp. 186-187. Cook,
'82, p. 56).

])ip on the southeast of (. 11. Rogers, '40, p.
132).

Referetice to geological features of (11. I).

Riogers, '40, p. 13:3).

Saistone above tirap at (Cook, '68, p. 2111).
Section from, to Bound Brook, N. ,J. (Cook,

I ' p. 199"amnd map in portfolio )-

See also Third Watchung amount ain.

Long Island, Va. Boundary of Newark near
(Heinrich, '78, p. 237).

Long island, N. S. Desctript ion of (l)aw i, '78,

p. 97. Gester, '36, p. 174. Jackson and
Alger, '33, pp. 219-220).

Dip of sandstone on (Daw son, '78, p.91).

R eks of (Gesner, '36, p. 80).
Section near (Dawson. '47, p. 56).

Longmeadow, Mass. brieff account of building
stone found at (E. hlitehcock. '35, p.46).

I)ip and strike of rocks in (V. Ihitcheock, '41,
p. 448).

Notice of building stone at (E. Hlitchcock, '32,
pp. 35-36).

Longnecker Iron mine, Pa. l)escription of (d'in-
villiers, '86, Pp. 1509-1510).

Lontaka trap (ridge), ,i.J. 1)escriptionuof ( 'ook,
'68,p. 188. Cook, '82, pp, 57-58).

LOPER, S. WARD. 1891.
Two elts of fossiliferous black shale in the

'l'riassic formation o'f Cmoine'tlent.
See tlav.s and Loper, 1891.

LOPER, S. W. Reference to fossil fishes in cab-
inet of I Newherry, '88)'

Loudonn county. Va. lDes-ription of the Newark
in (W, 11. RIhgers,'40. pp.64-69). -

LOHUIRIIGE. R. H. 1884.
lieport on the cotton lirodletion of the state

of Georgia [etc.].
In Tenth Census of the united States., Wash.

ington (1 nterior lIept., Census Otlice"), 0,
vol. 6, part 2, pp. 259-450).

States that thi' Ne wark stieti is Protably
represented in tGeorgit Iiy trap dikes and
by clay slttes adjacent to the metantorphic

region, p. 279.
Lower Montvilhle, N. J. Courseof trap ridge near

(Cook, '82, pp. 54-55).

Lower Oxford, Pa. Mention of a trap dike in

(Frazer, '84, p. 693).

Low torne, N. Y. Elevation and character of
(Darton, '90, p. 38).

LYELL, CHARLES. . 1842.
On the fossil footprints of birds and impres-

sions of raindrops in the valley of the Con-
necticttt.

' In London Geol. Soc.. Pro., vol. 3,1838-1842,
pp. 794-796.

Republisled lin Am. Jour. Sci., vol. 45, 1813,

pp.394-397.

LYELL, CHARiiES-Continued.
Describes the satistone formation of the

Connetleut vall e and New Jwsey, with
its fossil tracks and other impressions.
Considers t 'a conditions of its deposition,
relation to 11& hypogcne rocks, age, etc.

LYELL [Ch ARLEtiS. 1842a.
f Remarks on the cause of the prevailing dip

of the New led sandstoneof the Connecti-
cat valley and of New Jersey and Penn-
sI lvaniat.]

In Am. Jour. Sci., vol. 43, pp. 170, 172; also in
Am. Assoc. Geol. and Nat., Proc., pp. 63,
64,66.

Brief remarks on a paper by Edward Hitch-
cock.

IA;TLL, t'IIIIILEM. 1843.
Fossil footprints.
Inlectures on geology, delivered at the Broad-

was tabernacle, in the city of New York.
Lect ure VI, pp. 37-43.

Contains a brief account of fossil footprints,
fossil fishes, etc., from New Jersey and
the Coinccticnt valley.

LYELL, CHARLES. 1845.
Tiavels in North Anerica, with geological

observat ions li the 'nited States, Cand:(a,
and Nova Scotia.

London, 12mo, vol. 1, pp. i-xii, 1-316, pl. 1, 3-5,
vl. 2. p p. i-viii, 1-272. pl. 2, 6-7.

Another edition of this work was issued in
N ew work, 1845, in two volumes, l2uno,
hut without a number of the plates that
accompany the edition mentioned abo-e.
A second English edition appeared in
1855. A German edition translated by
Einil 'i'h. Wolff, was published at Iallc
in 18-16.

Reviewed in Quart. Jour. Geol. Soc., London,
vol. 1, pp. 389-399, ainid by E. Emmnons in
Ain. Quart. Jour. Agri. and Sci., vol. 2, pp.
265 -267.

Refers briefly to the sandstone and trap near

New 1 laven, Conn., vol. 1. p. 13, and t o the
same fortuation in New Jersey, p. 15. Ile-
scribes also ., visit to the ('onnecticut al-
lev in Massa-huset ts. in company with E.

lBitchcocl>p,. .251 255. Mentions the oc-
errin ne of saoustoiic, trap, etc., at cape
luomidon, N. S., vol. 2, plP. 271-272. A
colored geological map of the eastern por.
tion of the United States forms the fron.
tispiece of vol.2. A geological sketel
map of the United States forming plat e op.
p. 75, in vol. 1 of the New York edition,
does not 1appar in the London edition.
Mentions also the occurrence of sand-
stone, trap, amnygdaloid, etc., at cape
hlomidon, N. S., vol. 2, p. 271.

LYELL, CHARLES. 1847.
On the structure and probable age of the coal

field of the Janies River, near Richmond,
Va.

In Qoart. Jour. Geol. Soc., London, vol. 3, pp.
261-280, pls. 8-9.
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LYELL, CH ARtLES-Continued.
Abstra t in Amt. Jour. Sci., 2d ser., aol. 4, pp.

11 115.
Geological ,trieture of the coal field, p. 261.

Vertical talunite, p. 262. Thick isa of
coal, p.203. Section showing the culo
ical positioll ol' thc i tl-bring rocks, p.
263. Section of Aliidlothian coal mine, p.
265. Juntionof coal and -raniteai Black-
heath munes. p. 266. Organic str uture
and mineral composition of the coal, p.
268. Ve't iblde strue ture of mineral char-
coal from Clov-er hill mines. p. 268. Anal-
yses of coals and coke, p. 270. lUeds of
coal changed to coke by the action of trap,
p. 270. Natara l coke, p. 272. Position of
the trap, p. 273. Age of the coals as de-

termmed by organic remains, p. 274. Fos-
Mi shells, p. 274. Fossil fishes, p. 275.
\\ hcfher the strat are of marine or fresh-
waterori ii, p.'27s. Fossil 1pants,p.278.
The coal me sitrvs probably of the age of
the interior Go-itl atd Lias, p. 279.

LYELL, CHA RULES. 1849.
A second visit to the United States of North

Ame rica.
Lrndon, 1849, vol.1, pp. i-xii, 1-36; vol. 2, pp.

i-xii, 1- 35.
Second el. not seen.
Third d , London, 1855, in two volmnes,

paged as in 1st ed. Contaitts an account
of a ai'sit to the Richtmond coal field, Vir-
ginia, vol. 1, pp.279-28.

LYELL, CHARGE. 1851.
On fossil rain marks of the Recent, Triassic,

and Carboniferous periods.
In Quart. Jour. Gol. Soc., London, vol. 7, pp.

238-247.
Describes raindrop itpre simas from New ark

and Pompton, N. J. Cives fights of rain-
drop impressions and of hail impressions
from Pompton, copied from C. W. Red-
field, pp.238, 242-244.

LYELL, C. 1861a.
On the discovery of some fossil reptilian re-

mains and landshells in the interior of an
ere t fossil tre in the coal inea 'res of
Nova Srotia. with remarks on th origin
of coal fells and the time required for
their formation.

In Roy. Inst. [London], Pro., vol. 1, pp. 281-

Gives a brief account of the are, remarks the
absence of r ptilian r-mains in, p. 283.

LYEILL, f'diARLES. 18518.
[Origin of raindrop impressions.]
In Am. Assoc. Adv. Si., Proc., vol.5, p. 74.
Quotation from a letter in a paper by W. C.

Redfield.
LYELL, C. 181e.

On Impressions of raindrops in ancient and
modern strata. 

Royal Inst. [of Grat lritain}. Proe., vol. 1,
pp.50-53.

Mentions raindrop itapressiona from New
oJersey.

YELL, C'HALRMS. 1852.
tnoermt-e. ci do -ible from the raindrop im-

pressious in tihe Triassic and Carbonifer-
ons rocks.

In Ann. Sci. DMcov. p. p.261.

Brief extract front a lecture in which the im-

pressi as of raindrops ad associated im-
pressaions am certain rocks are interpreted.

LYELL, CHARLTES. 15.14.
Special reports on the geological, topograph-

ical, and hydrographical departments of
the i xhibition.

It gon ral report of the British i omnission-
ersof the N w Y ork industrial xhihition

in 1r53, London, 4to. pp. 1-50.
Abst ra t I Frane, Gcol. hoc., Bull., 2d ser,,

vol. 12, part 1, pp. 400-428.

Desicris bIricily the rocks of the Deep river
hasin, N. C.. and of the Chesterfield basin
(l'ichiond coal field), Va., referring to
them as Oolite or Lias. The extent and
characteristics of the N> aark systein in
Massachusetts, Connertictt, New Jersy,
atd P"nsyl-ania, also rtceir A ,ttenfion,

with special re r-sice to their economic
prodotis. Thl, bra ter of the trap
rocks itt Ifso States NIHd their relation to
assoiatd atratiiied rooks is also treated.

LYELL, 1.C 1857.
Iatnmrka ot the age of the Richmond coal

Beld], Vta.]
In geology of North America, by Jules Mar-

cot, Zurich, 1858, 4to, p.16.
li a letter to C. Marcot, states that C. Bun-

Iury has changed his st tcmet as to the
age of the plants of th Richnond coal
field, on account of a change in the deter-
mination of the age of the bleds with which
they were compared.

LYELL, CHARLES. 1866.
Elements of logy.
Ne w York, 6tt ed., pp. i-xvi, 1-803.
Ptblishcd previously as "A manual of ele-

atontary geology." serial editions.

Contains a condenS ldcscriptionti of the Rich-
moud co:tl ild, Va.. t he D. p river coal
liold, N. t., and of the ndstore, etc., of
the 'onnecticut valley.

LYELL, C. 1871.
The S tudont's Elements of Gcology.
London, 12tno, pp. i-xix, 1-621.
Contents relating to the N'wark sandstone of

the Connecticut valle , p. .61.
Coal field of Richmond, Va., p.362. Mamma-

lian remains, p. 364. Low grade of early
ma t.als fNaorable to the theory of pro-
rosiae development, p.364.

LYE L, U. Cited on age of certain rocks in Nova
Scotia ( awson,'78, p. 109).

Cited on age of Newark system (Dewey, '57.
Le, '5. Newhorry,'88,p.10).

Cited on a e of ithe Newark system of Virginia

( lotitner, '46).
Ci ei' ont ae of the Richmond coal field, Va.

('Hull, 'x1, p.
46 0. Marcou, '49, pp.273-274.
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LYELL, C.-Continued.
Marcon. <. p. 16. W. C. Redtield, '56,

lpp. 1=5. ;7).
Cited on coal mining in the Richmond coal

field (Fontaine, 'I9. pp. 35, 36).
Cited on fossil crnstaeans from the Newark

sys 'tem (Jones 612, pp. (V, '6).
Cited on the fos.sil fish of the Newark sys-

tem (New ery, '88, p. 20).
Cited on fo.sil footprint. (Malrchira, '1).
Cited on the fossil plants of tho Richmond

area (Do La 1kche. '48. Fontaine '83, p.
25).

Cited on geology of the Richmond coal, Vir-
ginia (Greer, '71. Taylor, '48, p. 47).

Cited on intrusive trap sheets in Virginia (IW.
M. Davis, '83. p. 294).

Cited on natural coke in Richmond coal field,
Va. (Clifford,'87, p. 12. De L B , '41.

Cited on Newark flora (Marcou, '98).
Cited on origin of certain raindrop i:m pressions

found in New Jersey (W. C. Redfield, 'S1,

pp. 73, 74).
Cited on Posidonia from the Richmond coal

field. \ a. (Lea, '56, p. 78).
Cited on relatiom of trap and sandstone in

Massaehusetts (Davis, 8 p. 285).
Cited on Richmond coal field, Va. (Clifford,

'87, pp. 2, 5, 7, 8, 13,14, 23,24).
Cited on Richmond coal field (Clifford, '88.

Emmons, '57, pp. 11-13).
Cited on section in the Richmond coal field,

Va. (Emmons, 5, p. 339).
Cited on trap dik-s i the Richmond coal field,

Va. (W. M. Davis '83, p. 23).
Fossil fishes obtaied by, from Con'necticnt

(Egerton, '49, p. 8).
Notice of work by, in Virginia (Miller '79-'81,

vol. 2, pp. 149-151).

LYMA1N, B. S. 1891.
iRemarka on bored well in Bucks county,

near Eaaton, Pa.]
In Am. Phio. Soc. Proc., vol. 2., pp. 24,25).
[Remarks on paper by J. P. Lesley. See Ies'

lty, '91, in which the ection passed
throiih by the hoin referr d t is -ivon.]

Lynchburg, Va. Brief account of sandstone near
(N. 1. Ro 3r, 'a p. ,2).

MACFARLANE, JAMES. 1877.
The coal regions of Ameri'a; their topo

graphy, geology, and development.
New York, 3d ed., pp. i-xvi, 1-696, and 29

maps.
2d ed., New York. Not seen.
1st ed., New York. 1873, pp. i-xvi, 1-676, and

25 maps.
Contains a general account of the Richnond,

Va., D)eep river and Dan river, N. C., coal
fields. Compiled principally from the re.

port of E. Ennuons, II. 1). Rogers, and ..
P. Lesley. Contains geoloeial sketch
map of the United States pl. op. 1. 3; a
geological muap of Pennsy lvania, fronutis-

piece; and a map of the U'nited St rates
showing distribution of coal fields, pl. op.
p. 626.

MACF ARLA E, JAME.

247

1879.
in Am 'ricau geological railway guide.

New York, pp. 1-216 and a geological map.
Contains a brief sketch of the Newark sys.

tem, and indicates wh.t railroad stations
are situated on it.

MACFIARLANE. JAMES. 1886.
An Am ri an geological railway ',oide. [ Be-

in- ad ane aheets of a second edition,
relating to the Dominion of Canada.]

New York, pp. 2 -82.
Refers briefly to the Newark rocks of Nova

Scotia, p. 56.

MACFARLANE, J. Cited on the coal production
of the Richmond coal field, Va. (Heinrich,
'78, p. 268).

Cited on tie alue of the Rihemond coal field,
Va. (Hotchkibs, '80, pp. 91-92).

MACKIE, S. J. 1868.
The aeronants of thc Solenhofen age.
In Th Geologisit vol. 6, pp.

1
-8, pl. 1.

Refers briefly to the footprints of the Con.
nectictit valley.

MACKIE, 8. J. 1864.
Fossil bird.

In The Geolo is t, vol. 6, 1863, pp. 415-424, 445-
455, pls. 22-24; vol. 7, 1864, pp. 11-24, 50-
5;3, pls. 1-4.

Contains a brief accoumit of the finding of
fossil footprints i t he Connecticut valley,
followed by a "bibliography of Connecti-
cot foot prints,' compiled principally from
a similar list by hlitcheock in his Ieh-
nology of New England. An extract is
also giv, n from Eannns's ' American
Geology'' concerning a fossil bird bone
from the \ewark roeks of North Carolina.

MACLURE, WILLIA M. 1809.
Observations on the geology of the United

States, explantory of a geological map.

In Am. Phil. soc., Trans., vol. ,.1809, pt. 2,
pp. 4 1-428. Republisbed in same, n. s.,
vol, 1, 1818, pp. 1-91, pls. 1-2; also as a
separate volume, Philadelphia, 1817, 8vo,
pp. i-ix, 10-130, pls.1-2, and ii map. The
map (a stated by Mareon) was repro.
duced in 1822 by P. Cleavelnd as a fr'on-
tispiece of an element ar I rat iseon miner-
alogy :nd geology. 21 ed., loton, and
also in 1843, in The GColoist.

Portions of the Newark rocks of New Jersey,
Conecticut., etc., are considered in con-
nection with other rocks west of the Ap-
pala hi.ns, awich are now known to be
of nnh older date, under the head of
"Seeondary format ion," and 're so repre-
sent-ed on the map.

MACLIR}. (--). Cited on the age of the coal
fields of North Ctrolina (Emmons, '56. p.
271).

MACLUIRE [W.[.. Cited on the age of the New-
ark system (I(a, '5 , pp. 188, 189. New-

berry, '88, p. 8. I. 1). Rogers, '44, pp. 248,
251. 1D. Roge r, '. vol. 2, p.693).

Cited on tlme age of the Richmond coal field,
Va. ('Tay lor, ' , 11. ).
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1TcCara's Brook, N. S. Trap of (Dawson, '78, p.
f 11).

1W (TIX lE, WM. 1822.
Comparative features of American and Euro-

pean geology.
In Am. Jour. 8ji, vol. 5, pp. 197-198.
An extract from a letter relating to the ex-

tent atnd general character of the trap
rocks of the Atlantic slope. The former
connect ion of several of t he Newark areas
between the Connecticnt and the ltappa-
hanock is suggested.

1t' UTI RE, W. Cited on the extent of the Dan
river area, N. C. (Olnst'A, '27, p.128).

Cited on the former extent of the Newark

system (Ohusted, '24, p.18).
Cited on the Newark of North Carolina (Oht-

sted, '20).
MClure iron mine, Pa. Analysis of ore from

(d' Inv illier , 8 , p. 1.43).
1WCormick iron mine, near Mfillsbutr', Pa. Brief

at conm t ft 'r1mr-er, '76d).
c)rseription r (dnvl illiyr'. '8(, pp.ll 11-1512).

lI report on ( 'rir. '77, pp. 214217,'228-229).
M1(IlEAT'il, ANDlREW S. 1879.

secondd Ieologic a survey of Penusylvania,
1 7 -1 71, 1M. Second report of pro-

gress in the I.aoratory of the survey at
I arrisburg.

lIarrisburg, pp. i-xii. 1-43 , and 2 plates.
Contains -ni ;mlysis of ckal from York co.,

Pa.
MeCRIEATI, AND1REW 8. 18f1.

Second geolo icl survey of Pennsylvania,
1879-.1880. 3. Third report of progress
in the laboratory of the surv-ey' at Harris-
burg.

Harrisburg, pp. i-xx, 1-1 G, map in pocket.
COintains analyses of limestones from iear

Dillburg, York couty, Pa.

NeCREATH, A. S. Analy sis of coal from the
Richnmond coal field, Va. t(Clifford, '37, p.

10).
Analysis of iron ore from Pennsylvania by

(d'lnvilliers ,'86 p.
1407).

Analy.is of iron ores (d'Invilli 'rs, '83,pp. 24,
32r, 1131-3 , 341).

Cited on the composition of coal from ih
ichnond Coal ield, Va. (Chance, '85, p.

19).
McG EtE, W. J. 1884.

Mapof the lnited 1fa *. , exhibiting thepres-
rent status of knowa1ed1. relitin' to the
area distribution of geolo ie groups.

In U. S. Geol. Surv., fifth annual report, 1883-
1884, p1.2, in ptk t at en d of vohune.

A compiled mnap showin-g areas oc upied by
the Newark system.

ReIRE, W. J. 1888.
Three formuations of the middle A tlantic slope.
In Am. Jour. Sc i., 3d ser.. vol. 35, pp. 120-143,

228,. 330, .67-88 448-466, pl. 2. 6-7. IRe-
v i wed in A m. Geol., vol. 2. pp. 129-131.

States hat tie P tonae formation rests um.
conforeadly on the eroded snrfaeo of the
N wark, pp.1:34, 135.

MdEH IEW, X. 1888.
handbook of the Stat of North Carolina, ex.

hibiting it, resources and industries.
Raleigh, pp. i-vi, 1-154.
Contain, a brief ''count of the Deep river

and Dan iv'r coal Ields, pp. 24-25,75-77,
82.

McKAY, A. W. 1866.
The red sand.,tone of Yoya Scotia.
British A osn. Adv. Sci..,)ep.. No. 35.
Abrief summary of fa'ts and conclusions

concernin th distribution, lithological
character, fo1 , eological age, etc., of
the Newark rocks of Nova Scotia, pp. 66-
67.

1ieKay's head, N. S. Rocks of (Gesner,'36, p. 254).
1leKnightstown, Pa. Sandstone, conglomerate,

etc., from (C: F. H all, '78, p.42).
CWLENA AN, S. 1852.

[Observations and remarks on the Deep and
D n ri er coal fields, North Carolina,]

In retort of Profssor Emmons, on his geo-
logical survey of North Carolina (Execu-
tive dociunent, No.11).

Rtaleigh, 1852, pp. 168-173.
LDescribes briefly some of the local features ot

the coal fields mentioned, pp.168-171.
Madison. AN.tC. Britf account of coal near (MGfe-

hee. ,'8,p.7 ).
Coal uear (Kerr,'75, p.145).
Conlome rate near (Emmons,'52,p.152).
Fossil tree-trunks found at (Einmons, '52, p.

14 ).*
Section near (Enmons,'56,p.259).
Sections with dips and strikes at (Emmons,

'52, p.151).
Thickness of sandstone at (Emmons, '57, p.

22).
Madison, N. J. Dip of sandstone near (H. D.

II ).ers, '40, p. 133).
Madisonvllle, N. J. Dip in shale at (Cook, '82, p.

30).
Magidalen islands. Mention of Newark rocks in

(Ii r'on,'58, pp. 11,65).
Possible Trias on (Richardson,'81, p.8G).

MAlIA\, P. H. 1871.
[Trap rock as a building stone.]
In an elementary course of civil engineering,

Now York, p.3.

Refers to the uses of the trap rock of the
Ialisades of NewfJersey .avd mentions its
mineralogical compnsition (criticized by
(. P. Merrill, :ee Merrill,' 9, p.435). Re-
fers also to tlh sandstone of the Newark,
pp.4-5.

M AIIAN [l). H.]. Cited on the mineralogical coi-
position ftraprock(G. P. Merrill, '89, p.
435).

Maidenhead coal mine, Ta. Account of (Wool-

dridge, '42. pp. 2-3).
Analy.is of coal froi (Clemson, '35. Clifford,

'87, p.10. Mafarlane, '77, p. 515. Wil-
li n, '83, p. 82).

Brief account of ( acftrlane.'77, p. 57).
Depth of (T ylor. '48, .49).
Explosion in (Tay'r '48, p. 49).
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Mtaidenhead coal mine, Va.--Contimntel.
Noter ol ('Taylor.'35 pp. 284.285).
Thicknes of coal iiin (Tyl '35, p. 282).

Maketleld township, Pa. peiport on tit geology
of (C. E. Hall,'81, pp. 

4 9
.O 50).

Mlalvern, Pa. Trap dike near (Lewis, 25, p. 445).

Malvern square, N. S. Minerals near (Willlipott.

'84, p. 265L).
ltamimals. fossil. 1rif account of, in referee to

aget (Fnnonns V57L, p. 78
).

Discussi n of (0arsh, '87, p. 344).
From El t, description of (Osborn, '8).

4rom t Carolin' (Enuits, '7, pP. 93 -9I).

New genu of (Osborn,'

Summary concerning (Miller. '74 '81, vol. 2, p.
244).

ManakinTa. Coalminesnear('ontaine,'83, p.3).

Fossil plants froen (Fontaine, '83).

Manakin town ferry, Va. Bouidary of Newark
area near (Hlcurich,'78, p. 21).

Manassa, Ya. nrief account of santtdstont quar-

rit at (C.P. errill, '89, p. 461).

Quiarrts of Newark sandstone at (Shaler, '84,
. 179).

Manassa cap, Va. lioundar ot' Newark near
(liniri< lh,'7 r8 l. 2 ,i)

Manatawny, Pa. Contartnmetatnorphisnt at (d'lu-
illiers, 83, p. 199).

Manchester, Coun. Description of fossil bones
front (Marsh, '89, pp. 331-332).

Description of trapt dikes in primnary rocks
near (Percival, '42, pp. 42.5-126)

Manchester, N. J. Boundary of First mountain
trap near (Cook, '68, p. 181).

Manganese, at Blomidon, N. S. (Getsner, '36, p. 217).
In New Jersey (Cook, '68, p. 224).
In New Jersey, near Clinton (Ct. '65, pp.,

7-8. Cook, '68, p. 711).
In Nova Sentia (Gilpin, '5, p. 8).

N ar(Quaco head, N. B. (Gestnr. '40, pp17
-18).

Manhehn, Pa. Btindary of the Newark near
(Frazer, '80, pp. 13, 7-38. H. D. Rogers,
'8, viol. 2, p. 6 8).

Manituck mountain, Con. Building stones tumor
(P'ercival, 4 I. 4'9).

bescripti n of elevations near (Percival, '42,
p. 44).

Description of trap rides near (Percival,'42,
pp. 389-393).

Sandstone ess- iattd with trap near (Percival,
'42, p. 440).

Topographic form of trap rid t ending in
(Porci al, '42, p. 307).

MANTELL, GIDEON A LGEEINON. 1843.
[On the footprints in the Contecticut valley

sandstone..I

In Ant. Jour. Sci., vol. 45, pp. 184-185.

Contains general observations regaiding the
fossils mentioned.

MANTEL, GIDEON AL ERNON. 1846.
Description of footntar ks awl other imprints

on a slab of New Red saistoin, from
Turners Fall., Mass., U. S,, collected by

Dr. James Deane, of Gireeulield, 17. S.

MANTELL, GID.ON ALGERON-Continne 1.
In London Geol. Soc., Quart. Jour., vol. 2, pp.

,8 40 ; als. it I ondon and Edinbnrgh
bilo. Mta ., 1843, vol. 23, p. 186.

Abstract in Neoes Jalrhnch, 1844, p. 248.
G ives a general descript ion of a small slab of

sandstone bearing raindrop impressions
and footprints.

Map, geological, of Canada (Selwyn a: 4 Dawson,
'8,4 nap 11:) nvopayin ).

Anil adja-ent regimns, including parts of the
I'nitcd States (1li t4111 L an. '().

Svale 125 itil.s to 1 inch (Lota. '65, map No.
1).

Of the coal ftiels of the LUnited( States (liith-
cock, '74, pl. 11).

Map, geological, lit Connecticut. Adjacent ends
of Satoustall anl Totok t mountains,
S) nt. (Davi, and \Whittle, '89, pl. 2).

Of Conneeticut (Perriial, '42).
Channm'y peak (Davis anl Whittl ,'89, pl. 2).
Iaringiuton iountain, and its anterior ridge

(Iavis :and) Vhittle,'89,1p1.3).
Farutington ricer g ip t Tariffville (Davis

:1 Whittle, 89, pl. 3).
Hangin" hills (W. M. Davis, '89, p1. 4).
Laonentation :nd Rigby mountains, showing

trap ridges and fl'tnts (W. M. Davis, '89,
1

. 3).
Lanientation mountain (W. M. Davis, '89,

p
1
l. I).

Meriden district (W. M. Davis, '89c, p. 434).
Nen ark ara. with trap outcrops (Davis and

\\ hittle, 89, pl. 1).
N wark arras (W. I. ila is, '88, p1. 52).
New Hayin region (J. D. Dana,'71, pp. 4G-47).
N rih end of Higby mountain (Dam is and

Whbittl(, '89, pl. 2).
North el of Lamentation mountain (Davis

and Whittle, 89, pl. 3).
North end of Totoket mountain (Davis and

WAh little, '89, pl. 2).
NotIeh mountain and rast ridge of the Hang.

in- hill; (Davis and Whittle, '89, pl. 2).
Posterior ridge of Saltnstall moutain (Davis

and Whitt le. '8, pl. 3).
Rock falls of Aramamit river (Davis and

Whittle, '89, pl. 3).
Region about Kensingtn (Percival, 22,map).
Toket and Pond mountain (W. . Davis,'88,

p. 479).
Trap dikes at Wallin ford (W. M. Davis, '83,

p.309, p1. 11).
Trap ridges in Woodaury (W. M. Davis, '88,

p. 473).
Trap ridges near South Britain (W. A. Davis,

'8, p. 47t).

South end of Lamenittion montain (Davis
and Whittle, '89, pl. 2).

Trait ridges, after Percival (J. D. Dana, '75,
pp. 20,418).

Trap ridges, main, in the Meriden-New Brit-
ain district (W. XI. Davis, ' 9, pl 5).

Trapridgen arShuttl eadow reservoir(W.
M. ID1a'is, '89, pl. 2).

Trap rides of the Easthaen region(Hovey,
'89, pt. 9).
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Map, geological, of ('onnecticut valley (E. h itch-
cock, '18. E. H itchcock, '23, vol.6, map op.
p. 8 . E. h itchcock, ll p1. 15, in atlas.
A. Snuth, '32, map op. p.20;).

After Pecrcival (J. D. Dana, '91a).
Showing fo tprne.i lwities. Slale, 31 miles

to 1 inch (E. Hiti-chc ck,'58, pl. 2).
Showing Newark ar (W. M. Davi ,'89, pl.1).
Shm in outline of Newark area (J. D. Dana,

'75a, p.4 99
).

Trap ridges (J. D. Dana, '75, p. 418).
Trap ridges in, after Percival (J. D. Dana, '47.

p.391).
Trap rides nearNewHaven (J.D.Dana,'91).
Of Georgia. Reference to trap dikes in

(T. P. James, '76).
Of Maryland (Tyson, '60).
Of Massahuset ts (E. Hitchcock, '32, map op.

p. 1. E. hilchcock, '35, pl. 1 in atlas.
E.Hitcheock, '41, frontispIece to vol.
1. E. 1Iitchcovk, '44c).

Nowark area, after Hitehcock (Walling,
'78, pl. op. p. 192).

Lead mines and veins of Hampshire
county (Nash, '27).

Monat Holyoke and Mount Tom (W.
Davis, '83, pp. 305-307, pl. 10).

Monut Tohy (Walling, '78, pl. op. . 19 ).

Scale, 10 miles to 1 inch (C. H. Hitchcock,
'71).

Showing direction of the strata (E. Hitch-
cock, '35, pl. 15 in atlas).

Showing strikes, dip, axes of elevation,
et'. (E. Hitchecok, '41, pl. 53).

Turnvr's falls (W. M. Davis, '83, pp. 305-
307, p1 10).

Of NewBrunswick (Bailey, '65. Bailey, Math-
ews and Ells, '80, sheets No. 1, NE.,
No.1, SE., No. 1, SW., accompanying.)

Grand Manan island (Bailey, '72, op. p.45).
Map No.1, . W. geological survey of Can-

ada, Proyince of New Brunswick
(Contains map of Granl Manan island
andant on them.argiu) (Bailey, Math-
ews and Ells, '80).

Scale, 25 miles to -1 Inch (Dawson, '78,
map2d and Id ed.).

Showing the location of several small
Newark a ras (Matthew, '65a).

St. John cotint y, showing Newark at
Qusco Head (Matthew, '63, p. 248).

Of New Hampshire (C. H. Hitchcock, '77).
Of Ntw Jersey (Cook. 6, p. 21. Cook '6,

p. 39. Cook. '68, in portfolio. Cook,
'79. Cook, '81. Cook, '82. Putinuna,
'86b, pp. 146. 1,0. H. D. Rogrs '10.
Whitfid,. '85, at (n.1 fd vohcn).

Arlington trap (D)arton. '90, p. 57).
A zoic area, paleozoic formations, etc., of

New Jersey (Cook, '68, in portfolio).
Cretaceous formation, etc. (Cook, '68, in

portfolio).
C ashetunk and Iiomind mountains (Dar.

ton, '90, p. 63).
Delaware river region (Darton, '90, pl. 6).
Flemington, sho ing trip outerops (Dar-

ton, '90, p. 66 ).

Map, geological, of New Jersey-Contiundi.
Lake Passaic. showing tr p ridges (Cook,

'80. front ispiece).
Newark area in (ay i, wid Wood, '89, pp.

396, 407).

Now Germ ntown trap region (Darton,
'90, p. 6).

Intrusive and cxtrusirv trap sheets (Dar-
tol. '90' pl. 1).

New V rnox and Longhill trap ridges
(Darton, '90, p. 34).

New Vernon trap sheet and vicinity
(Darton, '90, p1. 4).

Northern part, kcale, 2 miles to 1 inch
(Cook and Smock, '74).

Rocky hill, Ten mile run mountain etc.
(Darton. '90, p. 60).

Scale, 6 miles to 1 inch (Cook, '81, in
pocket. Cook. '82, in pocket).

Showing outline of trap ridges and drain-
age lines (Nason, '89, pl. op. p. 42).

Showing portion of Now York-Virginia
area ((ook, '8i, map.)

Showing the relations of the Wathung
traps (Darton, '90, p. 16).

Snake hill trap (Parton, '90, p. 55).
Trap sheets near Hoboken (Darton, '90, p.

45).
In New York (Putnam, '86a).
Long and Staten islands, with theenv irons

of New Y ork (Mather, '43, pl. 1).
New York city and vicinity (D. S. Mar.

tin, '88).
Rockland county, N. Y. (Darton, '90, p.

40).
Trap west of New York (Creduer, '65, pl.

13).
Staten island (Britton, 81, p1.15. Putnam,

'8(l, p. 123).
StonY point (J. D. Dana, '80-'81, vol. 22, p.

113).
Of North America (Ilitcncock and Hitchcock,

67, pp. 408-409).

Of North Carolina (Anonymous '69. Kerr,

'75. Mitchell, '42. Willis, '86, pls. op.
pp. . 01-302).

Chatbam county (W. R.Johnson, '51,map

Coal outcrop at Murchison (Chance, '85,p-
48).

Deep river coal field (Ch ance, ' p1. op. p.
(i. Eiununu,'3.pp. .- 42. Wilk"',
58.)

Deep river and Dan ri ver coal fields (Dad-

dow and l7annan, '(16, p. 404).
Deep river mining and transportation

company (;i coal mines (V. R. John.
son, '5,, map. No. 4).

NewvArk area (Chance, '85, pl. op. p. 66).
Part of (W. 11R. Johnson, '51, map No.1).
Showing. Newark about Wadesborough,

et'. Miitchel, ' . , map op.p. 1).
Slhow ilg outerop of coal at Evans (Ch0ace,

'85, p. 44).

Showing outerop of coal near Farnville
(Chance, '85, p. 27).
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Map, geological, of North Carolina--t in ed.
ih wini outcrop of crl tar thi Gulf

(Cha;ne, ' 5, p. :15

1howin' ps ition of voal-lwring areas
(Kerr, '79).

Of Nova Scotia (Dawson. '45. Pawson, '7$,

1st ed. Pawson, '78, m and 3d ed.
Ge3snr, '"6. Jack on and Alger, '33).

Minas basin and Coh quid bay (hawson,
'-7, pl. 5).

Of Pnnsylvania (Frazer, 'S2, pl. [3] Lesley,
'zi. op. p.656. L*, 1 v and d I'villiers
'85, frontispieci of vol hm. 'afar-
lane. '77, fmttisphic .. Put n , '861, pl-
op. p. 179. H. A. Rtotrs, 58, vol.'', in
portfolio).

Adams county fLesley and Frazer, '76).
Che ter country (Frazer, '83, in porkct).
Cornwall iron mines wa r Lt-anon (LoS-

(ey and d'luvilliors, '5).

CnmbarLal county (ILtsy, '80).

P1itriut ion of tewarlk rocks (.7:. Hall,
'80, p1. op. p. 42 .

Franklin 'ount v (Sanders. '81).
Fritz islandmine (d'Invilliers,'83, in atlas).
Itdicatin, drain'ae, etc., in Jurassic time

(W. M. Davis, '89a, p. 233).
Iron mines near Boyertown (d'Invilliers,

'83, in atlas).
Iron muines of Cumberland and York coan-

ties (d'Invilliers, '86, pi. op. p. 1437).
Iron oredeposits at Cornwall (d'Invilliors,

86a, p. 874).
Iron ore mines near Dillshnrg (F razer,

'76d, pl. 2).
Lancaster county (Frazer, '80).
Lehigh and Northampton countit- and a

part of Berks county (d'Invilliers, '83,
in atlas).

Mining districts of Chester and Montgom-
ery conntie9 (H. P. Rooers, '58, vol. 2,
op. p. 674). .

Near Philadelphia (C. ,. Hall, '81, in
pocket. C. E. 1hl,'8, p. 21).

Newark rocks (Lesley, '64, op. p. 476).
Ore deposits in York and Adams counties

(Frazer. '76, op. p. 64).
Pickering creek copper and lead mines

(Lesley. ' p. 177).
Portion of Montgonery and Bucks coun-

ties (JIall, '81, in pocket).
Trap dike across sontheast Pennsylvania

(Lewis, '85, pl. op. p. 440).
Trap dike near Flonrtow n, Pa. (C. K. Hall,

'81, p. 23).
York county (1"razmr, '80. Frazer, '85, pl.

op. p. 3911.
York and Adams cont ies (Frazer, '76,

op. p. 196. Frazer, '77).

Of P ince Ed ard island, scale 25 miles to 1
inchI (1)aw son, '78, map, 241 andi 3d ed.
Paw on and Harington, '71, frontispiece.
Ells, '84, accompanyin ).

Of South Carolina, Chestcr inh1 county (Too-
mey, '48. Iieber, 'ni, p;.6.

Map, geologleal, of the hIted States.
(lirewr, ': . , ii. tchcock, '74, p1. 12. C.

I. iLit chcock, 'd6. Hitchrock :mul Blake,
'74. .ac f'rlan , '79 111. op. p. 216. Me-
Gce,'84. Mrlou, '5. Marcu, '58, front-
ispiec.. M'ro t, '58, frontispiee. Mar-
con, ' , pl. 9. H. D. loger s, '56, pl. 8).

Of the Un i t .d St rates and the Brit ish provinces
(Marcon, '53 , on map in vol. 2. Marcon,
'do ).

Of the United Stats, Canada, etc. (Lyell, '45,
vol. 2, pi. 2. Bradley, '75).

Of the United States, eastern part of (Cleave-
land,'22, frontispiveo. Le Conte. '82, p.

M2. naelure, '09).
Of Virginia (Hotelhkiss, '76, op. p. 46. Hotch-

kiss, 'P0. Rogers, '84).
Black heath coal mines (Clifford, '87, pl.

4).
lkp run co'al ine (C'li ord, '87, pl. 5).
.astern part of, showing distribntion of

N tesoZoic rovks (Ieinrich,'78, pl. 5).
1idlothian coal mine (Hinrich,'76, p1. 3).

Piedm nt~coal fields (Paddow and Bannan,
'66, p. 39,).

The Richmond coal field (Clifford, '87, pL
1).

The western part of (Benton, '86, pl. op.
p. ?1).

Of the world (Prestwich, '86, vol. 1, pl. 1).
Show in Newark area (E. Hitchock, 'S)).

(iological sketch, of the United S tats (Fos-
tor, '69, pl. op. p. 273. Lyell, '45, pl. op. p.
75 in New York edition. Maefarlane, '77,
pl. op. p, 3. St 1, '74, frontispiecr).

Of coal field of t it United States. Indicates
the p sition of the IRichmond, Deep river,
and Dan river coal fields (Macfarlane, '77,
pl. op. p. 626).

Newark area in the United States (Chance,
'85, pl op. P. 66).

Marble hall, Pa. Trap dike near (C. E. Hal, '81,
p. 75. Lewis, '85, P. 441. H. H. Rogers,
'58, Vol. p. 214).

March's mill, Pa. Dip of conglomerate at (d'In-
villiers, '8 , p. 202).

Strike and dip (i'nilliers, '83, p. 213).

MAREOU, JULES. 1849.
Notc scr 1e honillo du cont1 di Chesterfiel(,

pr Us d .Richmond (t tat 41e Vir inie).
In 11oll. Soc. Giol. (10 trance, 2d se-., vol. 6,

1 r-1849, pp 57 --575.

lRviews previous det rmination of the ;To-
l1gical position of the Ri'lnnondcoal field.
and prn'poses a naw correlation has id mt
additional evidence furnished 4y fo sil
plants ad ihes.

MARCOU, JULES. 1853.
A geological map of the United Stata and of

the liritish provinces in Norti America;
with an ex pianator to xt, gol0 ical W,-
tiolls, and plates of tihe fossils which
cilaracterizo the fortumations.
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MAIICOU, JULES-Continuied.
Boston. [vol.1], pp. i-viii, 1-92, pls. 1-8; [vol.

2], a geological map of the United States,
etc.

For references to later editions of the geolog-
ical map see Bulletin No. 7, 1884, of the
UT. S. Geological Survey.,

Reviewed in A m. .Jour. Sci., 2d ser.,vol. 17,
pp. 199-20G; by W. P. Bla ke, ibid., vol. 22,
pp. 3 83S88; by It. Agassiz, ibid.. vol. 27,
pp. 134-1:9.

Contains a list of synonyms of t he Ne wark
system anl gives a brief accotnit of the
formation. A few characteristic fossils
are figured, pp. 39 44, pls. 6-7.

Refers the Ricinond area to the Trias, and
the Newark rocks of North Carolina to
the New Red sandstone.

MARCOU, JULES. 1855.
Rsumd explicatif 'tune carte gdologique dei

PtatsUnis et dues provinces anglaises de
l'Amndrilue do Nord avec n profil g6o-
logique albunt do la vallde du NIississippi
aux cotes du iPacitique et une planche de
fossiles.

In Bull. Soc. (--l. do France, 2d ser., vol. 12,
pp. 813-936, p1. 21, and map.

Contains a general sketch of the characteris-
ties, distribntion, and stratigraphical re
lations of the Jnra atnd Trias formations
in North A merica. Discussion of the age
of the Newark system.

MARCiJ1, JULES.
Ueber die (eolagie Venrinigien Staaten nid

der onglischeu provinzen von Nord-
amerika.

In Petermann's Mitt.. vol. 1, 1855, pp.149-159,
and map 15.

Brief acconi of the extent and characterist ies
of the Newark system of North America.

MA RCOU, JULES. 1S5S.
Geology of North America, with tworeports

on the prairies of Arkansas and Texas,
the Rocky mountains of New Mexico, and
the Slth ra Nevala of California.

Zurich, 4to, pp. i-v.iii 1-144, 1-8, pls. 1-9, and
a geological uuap of the IUn ited States.

Contains many statements concerning the
geological position of the Newark system.

MA RCOU, JULES. 1859.
Reply to the criticisnis of .James D. Dana,

inoltdin Ilana's t wo art icles, with a letter
of' Loulis Aasx

Zurich, pP. 1 -40.

A reply to certain criticisms in reference to
Jules Mharcon's observations on the ge-
ology of North A eu-rica. Several review w s
of Marcon's writings are reprinted.

MARCOU, .JULES. 18n5.
Explication d'nne second edition de la carte

gdologique de Ia terre.
Zurich, 4to, pp. 1-222, pl. 1.
Contains a short sketch of general geology, in

which brief references are male to the
"Trias'' mad "Jura'' of North Aneriha,
pp. 43-55; and an account of the geology

MAR OU, JULES-Continued.
of North Anrica in which brief notices
are given of the writings of various ge-
ologists. On the small map at the end of
the volume areas are indicated which are
occupied by le "Trias" and "Dyas"
combined.

MARCOU, JULES. 1888.
American geological classification and nomen-

elature.
Cambridge, Mass., pp. 145.
Refers briefly to the rocks of the Newark sys-

tcm, pp. 31-32, 73.
MAIICOV, JULES. 1890.

The Triassic flora of Richmond, Va.
In Am. Geol., vol. 5, pp. 160-174.
A review of "Contribution to the knowledge

of the older Mesozoic flora of Virginia,"
by W. M. Fontaine; "Sur la prince dans
le grits bigarr(t, des Vosges, do l'Acrosti-
chides rhombifolius, Fontaine" par Rend
Zeiller; "Die Luzen-( Lettenkohilens)-
Flora in den "older Mesozoic beds of the
coal field of eastern Virginia," by D. Stur;
and "Fossil fishes and fossil plants of the
Triassie rocks of New Jersey and the
Connecticut valley " by J. S. Newberry.

MARC)OU, J. Cited on the ago of the Newark
system (Dewey, '57. Jones, '6 p. 3.
Lea, '58. Nowberry, '88, p. 9. Zoiller, '88,
P. 698).

Richmond coal ftlebl, Virginia (hull, 81, p.

460).
MARCOUT, J. Cit-d on extent of the Triassic

rocks in Anwrica (Archiac, '60, pp. 633-
638).

Geological map of North America' (Marcon,
'59, pp. 26-30).

Newark flora (1Marcon, '90).
Reproduction of geological map of the world

by (Prestwich, '86, vol. 1, p1. 1).
Review of geology of North America by

(Agassiz, '59. J. 1D. Dana, '59).
Margaretville, N. S. Copper at (Row, '69, p.66.

Willimott, '84, p. 20, L. ? 25, 26 L.).
Margeruan's, S., quarry near Princeton, N. J. Do.

scription of (Cook, '81, p. 55).
Maria furnace, Pa. Iron ore near (II. D. Rogers,

'58, vol. 2, p. 690).
Trap dikes near (11. D. Rogers, '58, vol. 2, p.

690).
Mariner's harbor, Staten Island. Newark out-

crop near (rollick, 189).
Marion, N. J. Trap rock at (Ward, '79, p. 150).

Marion, Pa. Boundaries of the Nkewark in (C. E.
Hall, '81, pp. 83-84).

Marlboro, Conmn. Description of trap dikes in
primary rocks near (Percival, '42, pp.
423-424).

Marls In North Carolina. (Kerr, '75, p, 187).

MARSH, DEXTER. 1848.
[On the discovery of foot prints in the sand-

stone of the ('onnecticnt valley.]
In Am. hour. Sci., 24 ser., vol. 6, pp. 272 274).
Describes the filing of footprints at several

hs-alities in the Connecticut valley.
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MARSH, DEXTER. Citedon the discovery of fos
sii footprints in tha Connecticut valley
(E. litebcock, '58, p. 8).

MARSH, U. Footlprints discovered by (Dane,
'49, pp.21214. 14 . ilite ock, ::=ua, p.lI ii).

Reference to specimens of footprints in the
cabinet of (N. Hitwof k, '18).

Referred to in connwetion with fossil foot-
prints (Mtaifarlane, ' p. WP.

MARSh, 0. '. 1868.
Catalogue of mineral localities in New Brins.

wick, Nova Scotia, and Newfoundland.
In Am. Jour. Sd.. 2li ser., vol. 35, pp. 210-218.
Inlud s many Necark localities.

MARSH, 0. C. 18447.
Contribntion to the mineralogy of Nova Scol-

tia; No. 1, Lederife id enti al witi in ei-
nite.

In Am. Jour. Sci., d s er., vol. 44, p. 362-:67.'
Localities in the Newark, are mieintoned.

MARSH, 4. C. 1877.
The introduction and ntce.,i n of vertcbrato

hife in America.'

In Am. Assoc. Adv. Sci., Proe., vol. 26, 1878,
pp. 211-258, p1. op. p.211.

Contains a general. asmmary of what is known
c n earning the reptilian oi f the New-
ark system, pp. 218-220.

MARSH, ). C. 1887a.
American Jurassic mannal.
In A . Jour. Sci., 3d ser., vol. 33, pp. 327-348,

pls.7-10,
Riepllishied in Geol. a,.., im. s., vol. 4, devado

3, 18i7, pp. 24,1;247, 289-299, pls. -9.
Classities all known Triassi' and Jurassic

mniinn als for Anrie ;, adlt scribes 'v-
eral new genera and species.

MARSH, 4. C. 1889.
Notice of new American Dinosauria.
In Ai". Jour. Sci., 3d ser., vol. 37, pp. 31--36.
Contains brief desriptiois of Dinosaurian

remains from the Conuectient i . allty.
MARSH,, 4). C. tCited in rnferene to tosils of the

New ark sstin, (Newrrimi7, 88;).
Cited on Mortnohtoides art.ielat us (Sedler,

68, p. 218).
lepltilian character of the itbpnrits of the

Connectiejit valley (Hull, 'ti, p. ).
Remarks on fsAlprints collected b Winhell,

70, pt. 186).
Marsh, Pa. boundaries of the Newark in (C. E.

1all, '81, pp. 74-75).

Marshal corners, N. J. Copper ores near (Cook,
'68 p. 679).

hip in shale at (Cook, '82, p.26).
J7ip near (Cook, '68, p. 199).
Trap hill near (Coo, '68,. 190).

Marshaltln, Pa. Trap dike netr (Le-is, , pp'
445~446).

Marsh's quarry, Montague, Mass. Fossil foot-
prints at (E. Hitchcock, '58, pp.49 et tq.).

MARSTERS, V. F. 1 90.
Triassir traps of Nova Scotia, with notes on

othr intro.ives of Pictou and Antigonish
'ounties, N. S.

I Ai. -ol., vol. 5, pp. 140-145.

E ARSTERS, V. F.-Continnod.
Drcrib orth monntain and cape Blond-

don, N. S. Sngg sts that the trap rocks
there exposed wero formed by a subma-
rine eruption. Compares tho trap with
similar rocks in the Connecticut valley,
and d'acrib s its microscopical charart'irs.
Describes trap dikes outside of the N ew
ark area in eastern Nova Scotia.

Marsters mountain, N. 8. Character of, and height
of (M1ar ters, ' 0).

Marthas Vineyard. Newark debris in Tertiary

roe1s of (Shaler, '85a, p. 21).
Martials cove, N. S. Description of (Gesner, '36,

pp. 192-194).
MARTIN, B. N. 1870.

[IIea nrks on the metamorphic origin of the
trap rock forming the Palisades of the
Hndson.]

In New York Lye. Nat. Hist., Proo., vol. 1,
1870-'71 pp. 132-133.

De 'scribe, personal observations on the strati-
tication and lithology of the rocks of the
I'aliradtl hieh tend support the neta-
morphic origin of the trap of that ridge
as sg est I by Wurtz.

MARTIN, D. S. 1870.
[Celadonite (.) from the trap rock of Wee-

h.wken. N. J.)
In New York Lye. Nat. Hist., Proc., vol. 1,

187i0-'71, pp. 130-131.
Mentions the discovery of the mineral re-

ferred to.

MARTIN, DANIEL S. 1876.
On the rocks of New York island and their

elation to the geology of the Middle
,tats.

In Liverpool Gol. Soc., Proc., vol. 3, lip. 118-
120.

Describ i ie belt of gneiss passing through
New York, Trenton, Philadelphia, etc.,
andl dhow s t hat it divides the earlier front
tin latter M ,sozoic edls. The opposite
dip of tii btd on the sides of this ais
aire ii eid.

M ARTIN, D. 8. 1583.
[l emark on the Newark system in New Jer-

In N iw York Acad. Sci., Trans., vol. 2, 1882-
'8", 1i. 120.

Ilefhrs to t possible origin of the arkos iair
Hoboken, N. J., and states that the New-
ark rocks of New Jersey and of the Con-
ne 'ieul valley were probably united at
the tme of t heir delpsition.

MARTIN. D. S. 188.
lleu'arks on the former connection of tle

Newark areas of New Jerscy aud of tle
Connecticut valley.]

In New Y ork Acad. Sci., Trans., vol. 5. 1885-
', ip. 19-20

Iei's to the mineralogical character of the
"tidi' water gneiss" separating the two
N ewark areas referred to, anid expresses
the opinion that t hese areas were united

at tita tin:., of their deposition.
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MARTIN, DANIEL S. 1888.
Geological map of New York city and vicin-

ity. -
New York. A wall nmp accompanied by a

pamphlet with the same title, pp. 1-14.
The map inclindes the northern part of the

New York-Virginia area, and the pam-
phlet accompanying it gives a brief ac-
cotnt of its monre prominent tfat ure.

Martins cove, N. S. Copper at (Gesner, '36, pp.
192, 193).

Miner. 1. of ('eGncr '36, pp. 192, 193).

Martins dock, .. J. A analysis of trap from (Cook,
'u8, p. 216).

Contiunition of Palisade trap ridge at (D. S.
Ma rtin, '88, 1). 9).

D a ription of the geology near (W. M. Di.
vis, ' 3, pp. 276-277).

Detailed account of trap oecrop near (Dar-
ton, '90, pp. 65-66).

Dip in sandstone at (Cook, '82, p. 25).
Dip in shale at (Cook, '79, p. 30).
Dip near (Cook, '68, p. 196).
IiAdrat4 shale near (Laarton, '90, p. 39).
O di!in of trap rock near (Darton, '$9, p. 138).
li e tion of trap and sandstone at (W. M. Da-

vis, '83, p. 309, pl. 11).
Trap bet ween sandstone near (Cook, '68, pp.

20, 202-205).
Trap dike near (Cook, '82 lip. 58-59, and pl.6).
Trap rock at (Cook, '68, p.178).

Martins head, N. B. (11aily, M athews and Lla,
'80).

Description of ( esner, '40, pp. 22-23).
Lignits at (1)awson, '71, p. 99).
Lignite of (Bailey, Mathews and Ella, '80, p.

21D).
Minerals of (Gesner, '40, p. 22).
Position of (Bailey, ltathvws and Ells, '80,

map No. I SE., a mlcompnyin ).

Rooks of (Bailey, alathews and Els, '80, 21D.
Gesner, '40, p. 2..).

Trap of (Gesner, '40, p. 22).
Marttisville, N. J. Boundary of Second moun-

tain, trap at (Cook. '68, p. 1 8).
Building stone near (Cook, 'f8, p. 509).
Copper ores near ((oik, '68, p. 678).
Description of quarries t (Cook, '81, pp. 54-

55).
Dip in sandstone at (Cook, 'S2, p. 29).

Dip near (Cook, '61a p. 1!8).
Diverse dips near ('ason, '89, p. 18).
Exe ptional dip near (Ntason, '89, p. 18).
Flagstone at (Cook, 'p. 521).
Limestone near (Cook, '68, p. 214. Cook, '82,

p. 42).
Plant remains in sandstone near (\ason, '89,

pp. 23, 27).
Quarries at (Cook, '79, p. 20. Cook, '81, pp.

54- ).
'andstone quarries at (Cook, '79, p. 23).

Sandstone carries near (Shaler, '84, pp. 143,
144).

Thickness of strata at (Cook, '68, p. 201).
Trap binndary at (Gook, '68, p. I89).
Vesiculartrap near(Darton,'90,p. 28).

Maryland. Boundaries of the Newark in (Hein
rich, '78, p. 236. W. B. Rogers, '40, pp.
63-64).

Brief description of the Newark system in
(Ducatel, '37. H. D. Ro' er , '58, vol. 2,
pp. 759-765. Tysoa. '60, p. 41).

Brief inn ion of sandst ie and cotglomeratt
itt (Taylor, '35. p. 320).

Brief reference to conglomerates in (Dueatel,
'40).

Building stone in (Tyson, '60, appendix, pp.
3, 5-6).

General dips (J. D. Dana, '75, p. 419).
L imest one (Potonnie imarble) in (Shaler, '84, p.

177, 14. 46).
List of railroad stations on the Jurassic and

Triassic formal ions in (Uhler, '79, pp. 175-
17?).

Qtarrins of lioestont in (Shalvr, '84, p. 156).
Quarries of sandstone in (Shal-r, '84, . 178).

Massachusetts. Ac omit off sil plants fron (E.
Hitc'hcock, '43b, pp. '95--2 9).

Acount of the Newark in (A. Smith, '32, p.
218).

Additional fats concrning a fossil from near
mount Tom (E. Hitchcock, 't().

Additional fct's concerning Otozo a moodi
from (E. Hitchcock. '55b).

Bornad.ries of the Newark in (A. Smith, '32

pp. 218-219).
]frief a 'count of fo sil foot prints in (Lyell,

'45, vol. 1, pp. 259-255).
Brief account. of geology of Hampshire

county (Naslh, '27, pp. 246-247).
Brief account of mounts Tom and Holyoke

(E. Hitchcock, '18, pp. 105, 108).
Brief account of Newark system in (C. H.

Hitchcock, '71. Lyell, '54).
'Brief account of region about mounts Tom

and Hlolyoke (E. Hit'liock, '43 , 187).
Brief a'onu t of trap rocks in (Porter, '22).
Brief description of the trap aid trap con

glomerate of (E. Hitchco'k, '44e, pp. 6-8).
Brief discussion of Newark rocks of, in con-

nection with other localities (W. B. Rog-
ers, '54).

Brief reference to the north end of Newark
system in (C. H. Hitchcock, '77a, p. 446).

Brief remarks on fossil footprints found at
Northampton (E. Hitchcock, '45c).

Character and mode of fraction of the New-
ark rocks of (Jackson, '41).

Collecting fossil fish at Sunderland (Silliman,
'21a)

Description and illustrat ion of Newark fossils
from (Newherry, '88).

Description and illustrations of footprints
from Turners falls (Deane, '56).

Description of the Deerfield dike (Emerson,
82).

Description of five neaw species of fossil foot-
prints from (F. Ilitehcock,'430).

D 'scription of footprints from (. Hitchcock,
58).

Description of footprints found -at Turners
falls (Deane, 45b).
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Nassachusetts-Continucd.
Description of footprint.,s of Taraodactylus er-

canccs from (C.H II.llithcock,.'06).
Description of fossil ih',hesw front (W. C. Rehi-

field, '41).
Description of fossil footprints from Turners

falls in (Dea u.'45. Deme, '47).
Description of i fossil shell from near mount

Tom (E. litchcok, jr..'56).
Description of GigaUndips from Turners falls

(E. Hi itccock, 'S0c).
Description f Mornmoeoidc rtietatus from

(Scudder, '84).
Description of sections across the Connecti-

cut v'a f"y in (E. Hitchcock, '55).

Description of tracks of a quadruped from
Turners falls (DeIe, '48).

Description of trap ridges in (E. Hitchcock,
'35, pp. 408-410).

Description of trap tuff on the east side of
mount Tom (E. Hitchcock, '24, pp. 245-
247).

Description of two new species of Footprints
from South Hadley (E. Hitch'ock, '47).

Detailed account of fossil insect larva from
(Scudder, '68, pp. 218220).

Discussion and description of footprints from
(E. Hitchcock, '36).

Discussion of the origin of so-called tadpole
nests from (Shepard, '67).

Distribution of sandstone and trap in O'erci-
val, '42, p. 303).

Final report on the geology of (E. Hitchcock,
'41).

Fossil footprints from (1antell,'46.
General account of the Newark in (E. Hitch.

cock, '32).
General description of fossil footprints found

at Turners falls (D ane, '44. Deane, '50).
General dips of Newark rocks in (J. D. Dana,

'75, p. 
4

1
9
).

Geological map of (E. Hite'hcock, '44c).
Geological map of part of (E. Hitch'ock, '18,

map).
Geology of the Connecticut valley (E. Hitch-

cock, '23).
Geology of Hampshire county (Emerson, '87,

pp. 18-20).
List of fossil fishes from (De Kay, '42).
List of railroad stations on the Newark in

(Macfarlane, '79, pp. 61-64).
List of specimi's from the Nwark system in

the State cabinet (E. Hitchock, 'S9)-
Note on footprints found in (Silliman and

Dana, '47).
Note on sandstone beneath trap at mount Hol-

yoke (E. Hitch ock,'28, p. 18).
SObservations on the trap ridges of (W. M.

Davis, '82).
Occurrence of native copper at. Whately (E.

Hitchcock, 44b).
Organic remains from the Newark rocks of

(E. Hitcheok, '35, p. 23 4-24').
Origin of conglomerate in (FEnerson, '91).
Origin of the trap sheets of (Hice, '86).

Massachusetts-Continued.
Remarks on fossil fish from (Emmons, '57, p.

142).
remarkss on fossil fishes from (Harlan, '34, p.

92-94).
Report on footprints from (Rogers, Vanuxem,

Taylor, Emmons, and Conrad, '41).
Report on geology of (E. Hitchcock, '35).
Study of stratigraphy near mount Toby

(Walling, '78).
Massachusetts sections, across the Connecticut

val1 y (E. Hitchc ock, '18, map. E. Hit ch-
cock, '24a. E. Hitchcock, '35,pL 17 in atlas.
E. Hitheock, '35, p1.18, inatlas. E. Hitch-
cock, '41, pl. 54. E. Hitchcock, '41, pl. 55.
E. Hitchcock, '58, pp.

9
, 10, pls. 2, 3).

Catskill mountains to the Atlantic, passing
through mount Holyoke (Eaaton,'18, pl. op.
p. 7).

Deerfield mountains. In illustration of esti-
mate of thickness of the Newark system
(E. Hitchco'k, '35, p. 224).

Greenfield and Turners falls, near (Emmons
'57, pp. 5, 6).

Mettawam pe (E. Hitchcock, '58, pl. 3).
Mettawampe through (Walling, '78, ,d. op. p.

192).

Montague and Gill, between (E. Hitchcock,
'41, p. 654).

Montague and Gill, between, figure showing
(E. HFitchcock, '35, p. 416).

Mount Toby, across, from east to west (E.
Hitchcock, '41, pl.54. Walling, '78, pl. op.
p. 192).

Mount Toby and Deerfield, to illustrate an
estiiuate of thickness (E. Hitchcock, '35,
p. 224).

Mount Tom (E. Hitchcock, '47a, p. 200. E.
Hitchcock, '58, pl. 3).

After E. Hitchcock (W. M. Davis, '83, p.
281, pl. 9).

Showing junction of trap and sandstone
(E. Hitchcock,'3 , p. 421, E. Hitchcock,
'41, p. 656).

Showing trapandsaandstone (W. M. Davis,
'83, pp. 305-307, pl. 10).

Through (Walling, '78, pl. op. p. 192).
To Wallingford, C onn. (W. M. Davis, '83,

305-307, pl. 10).
.North ugar Loaf mountain (Walling, '78, pl.

op. p. 192).
Norwottuck, across the Connecticut valley

(E. Hitchco 'k, '58, pl. 3).
Norwottock, through (Walling, '78, pl, op. p.

192).
Sunderland, by E. Hitchcock (Brong iart and

Silliman, '22).
See also Connecticut valley.
Turners Falls, across the Connecticut valley

at (E. Hitchcock, 58, p1.3).
Across the Connecticut valley at. After

E. Hitchcock (W. M. Davis, '83, p.
280, p1.9).

Near, brief reference to (E. Hitchcock,
35, p. 221).
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Ma sachusetts sections-Continued.
Showing junction of trap and sandstone

(W. M. Davis, '83, pp. 305-307, pl. 10).
Through (Walling, '78, pl. op. p. 192).

West Springfield, showing trapand sandstone
(W. A. Davis, '83, pp. 305-307, pl. 10).

MATHER, IV. W. , 1834.
[New locality for fossil fish in the Connecticut '

valley.)
In Nencs Jahrbuch, 1834, pp. 531-532.
Describes a new locality for fossil fish 20

miles from New~Haven, Conn,, where the
geological relations are the same as at
Sunderland and Middlesex.

MATHER, W. W. 1888.
Report of W. W. Mather, geologist of the first

geological district of the state of N[ewl
Y[ork].

In second annual report of the geological sur-
vey of New York.

Albany, pp. 121-183.
Contains a brief rferenee to the trap rocks

near Tompkinsville, Staten island, N. Y.,
p. 140.

MATHER, W. W. 1889.
Third annual report of W. W. Mather, geolo-

gist of the first geological district of the
state of New York.

In third annual report of the geological sur-
vey of New York.

Albany, pp. 69-134.
Contains an account of the sandstone and

associated trap of Richmond and Rockland
counties, N. Y., pp. 116-117, 122-127, 132.

MATHER, WILLIAM W. 1843.
Natural history of New York, Part iv. Geol-

ogy, Part i. Containing the geology of
the first geological district.

Albany, 4to, pp. i-xxxvii, 1-655, pla. 1-46.
Page,

Succession of rocks in the first dis-
trict.........-------.......... 2

Trap rocks of Richmond and Rock-
land comities .............. 278-283

Extent of the trap rocks of Rich-
mond and Rockland comties. 278-282

Origin of trap rocks of Richmond
and Rockland countic..... 278-282

Sandstone conglomerate and sales of
Richlnond and Rockland coan-
ties .......................... 28- 94

Red andgray conglomerate...... 286-287
Red sandstone or freestone---.-.. - 287
Red marl....................... 288
Compact ray limestone.......... 288
Red comglomerase limestone... 288-289
Considerations on the origin of

this formation............... 289-293
Condition under which the rocks

were deposited............... 289-293
Geological age of the Red sand-

stone ......................... 293-294
Table of dips and strikes in Rockland

county ........................... 616-617
Table of joints and veins (Richmond

county) ........ 3 .. 25 i

MATH ElI, WILLIA I W.-Conttiantd. Pag.
Sumniary in refe r'n.e to the age of

the rocks of Iichmond and Rock-
land coenties..................... 627

MATHEI, WILLIAM1 W. 1845.
On the physical geology of the United States

east of the Rocky mountains and on some
of the can ses alerting the sedimentary
formations of the earth.

In Am. Jour. Sci., vol. 49, pp. 1-20, 284-301.
Brief statement of hypothesis concerning the

mode of formation of the Newark sand-
stone along the Hudson river, p. 14.

MATIIER, W. W. Cited on the age of the New-
ark system (H. D. Roger, '44, p. 25.

Cited on the cause of the tilting of the New-
ark (W. M. Davis. '83, p. 303).

Cited on the conglomerate of Rockland county,
N. Y. (Lea, '53, p. 190).

Cited on the mode of formation of the New-
ark system (Lea, '53, pp. 191-192).

Cited on the, Newark rocks on Staten island
(Rollick, '89).

Cited on trap dikes under the Palisades, N.
Y. (W. M. Davis, '83, p. 292).

Notice of work by (Miller, '79-'81, vol. 2, p.
148).

MATTHEW, G. F. 1863.
Observationa on the geology of St. John

county, N .w I runswick. -
Iin Canadian Nat., vol. 8, pp. 241-259.

Contains a small nmap showing Newark rocks
at Quaco Head, p. 248.

Notices briefly the nconfority of the New-
ark near Gardner's creek with the up-
turned Carboniferonas rocks beneath, pp.
256, 258. Appended is a note by J. W.
Dawson on fossil plants

MATTHEW, G(E. F. 1865.
[Report on the] New Red sandstone or Trias

[of New Brunswick].
In ohservations on the geology of southern

New Brunswick, made principally during
the summer of 1864 by Prof. L. W. Bailey,

Messrs. (o. F. 'atth w, andC.F. Hartt,
prepared and arranged, with a geological

map, by L. W. Bailey, pp. 123-125, 129,
and map.

Some errors in reference to the age of certain
rocks made by Abraham Gesner, in re-
ports on the geological survey of Now
Brunswick, from I31-1841, are pointed
out.- The localities of Newark rocks are
descried in detail, tog th r with de-
scriptions of litholoical characters. dip,
trap intrusions, etc, pp. 123-125. On p.
129 is a table giving a ''classification of
the sediments of southern New Erna -

wick on physical grounds."
MATTHEW, G. F. - 1865a.

On the Azoie and Paleozoic rocks of south-
ern New Brunswick.

In London, Geol. Soc., Quart. Jour., vol. 21,
pp. 422-433, and map.

The map accompanying this paper shows tihe
location of-several Ne wark areas along the
somitheast- shore ,o, Nw 'ru -usiek.

256 [nULL. 85.



LITERATURE.

MATTHEW, G. F. 1878.
Report on the slate formation of the northern

part of Charlotte county, New Bruns-
w ick, with asmnmiary of geologicalobser-
vations in the southeastern part of the
same county.

In geological survey of Canada. Report of
progress for 2876-'77.

Montreal, 1878, pp. 321-350.
A single paragraph on p. El refers to he re-

lation of the Upper Silorian and :ewark
rocks of Grand Manan island, N. 1.

MATT HEW, G. F. 1880.
Report on the geology of wathem New

Brunswick, embracing the counties of
Charlotte, Sunbory, Quecans, Kings, St.
John, and Albert.

See Bailey, Matthew, and Ells, 1880.

MATTHEW, S. F. Cited on overflow trap sheets
on Grand Maoan island (W. 1Davis,'80
p. 297).

Cited on trap dikes on Grand Manao island,
N. I. (1\. M. Davis, '83, p. 291).

Notice of work done by, in New Brnnswick
(Miller, '79-'81, vol. 2, p. 156).

May, Pa. Trap dikes at (Lesley, '85, p. lxiv.
MEADE, WILLIAM. 1827.

Remarks on the anthracite of Europe and
Anierica.

In Anm. Jon r. Sci., vol. 12, pp. 75-83,
Refers to the supposed absence of coal in ihe

Newark system.

Meads basin, N. J. Course of trap ridge near
(Cook, '82, pp. 54-55).

Description of trap hill near (Cook, '68, pp.
185, 186).

Mechanic copper nilne, N. J, Description of (H.
D. Rogers, '40, pp, 163-164).

Mechanics grove, Pa. Pleacript ion of trap dike
near (Fraser, '80, P. 30) W

Mechanlcsville, Pa. Description of trap dikes
near (C. E. Hall, '81, pp. 19-2, 81).

Doler e from (C. E. Hall, '78, p. ,15).

Reference to trap dikes near (C. E. hall, '81,
p. 81. Lewis, '85, pp. 439-441).

Section from micar, to near mount Holly (Fra-
zer, '77, pp. 274-277, pl op. p. 274).

Trap dikes near (C. E. Hall, '81, p. 19-20.
Lewis, 1$5, p. 443).

Medford, Mass. Character of trap rock quarried
at. (G. P. Merrill, '84, P. 24).

Melick hill, N. J. Description of (Cook, '82, p.
65).

Melaphyre trap in New Jersey. Brief account of
(Credner, '70).

Mendham, N. J. Boundary of the Newark near
(ff. D. Rogers, '40, p. 118).

Meriden, Conan. Ash bed near, popfdar account
of (W. M. Davis, '91).

Brief account of trap near (E. hitchcock, '23,
vol. 6, p. 49).

Chemical compositions of trap rosk from near
(Hawes, '75).

City quarry of, view of (Davis and Whittle,
'89, pl 5).

Bull. 85 17

Meriden, Conn.-Continued.
Description of an ash bed near (W. M. Davis,

'89b).
Description of geology near (W. M. Davis,

'83, pp. 265-266).
Description of quarry near (Davis and Whit-

tIe, '89, pp. 112-113).
Description of trap ridges near (Percival, '42,

p. 371).
Diagran showing geological structure near

(W. 1. Davis, '89, pl. 2).
Discussion of tn'h origin of topographic fea-

tures near (W. 3. lavis, '891).

l'xcursic to the Hanging hills of (J. D.
Dana, '70).

Extrusive character of the Hanging hills near
(W. A. Davis. p.. I

1
- 1222).

Faults near (N. lt. Davis, '89, P. 20).
Filling of tissures in traip (W. It. Davis, '90).
Map of trap ridges and faults near (W. M.

lDavis, 8W, p. 424).
Mines near (C. H. S. Davis, '70).
Notice of a bed of volcanic ash near (Chapin,

Overflow trap sheets near (W. At. Davis, '88

p. 464).
Reterence to exposure in quarry wear (Davis

and Whittle, '89, p. 121).
Riefer-ne to the origin of the trap sheets near

( ;aI Vn, '89a, p. 66).
Scenery near (Chapin, '87).

Section in (AV. A. Davis, '83, pp. 305-307, pl.

10).
Section in quarry near (WV. A1. Davis, '89, pl.

5).
Sketch map of Hanging hills in (W. .Davis,

'83, pp. 305-307, pl. 10).
Sketch of the geology of (C. u. S. Davis, '70).
Special accont of qarri'ies at (Davis and

Whittle, '80 pp. 127-133).
Topogripltic form of I rap ridge near (Perci-

val, '2. p. 301).

Trap ridges near (Davis and Whittle, '89, pp.
10117-i. Percival, '42, pp. 318, 349, 364).

Meridma, New Britain diA.rit, Conn. Map of,
with cross section and distant view (W.
M. Davis, '89, pl. 5).

Meridian Hill, Conn. A mygdaloid at (E. S. Dana,
'75.

Meriwether, (Ia. Brief account of trap dikes in
(Henderson, '85, p. 88).

Meriwether county, Ga. Trap dikes in (T. P.
James, '76, p. 38 and map. Loughridge,
'84, P. 279).

MERRICK [S. V.]. 151.
[Remarks on recent and fossil raindrop in-

pressions.
In Am. Assoc. Adv. Sei., Proc., vol. 5, pp.

74-75.
Compares recent raindrop impressions with

fossil impressions which are believed to
have had a similar origin.

MERRILL, FREDERICK J. H. 1890.
Sonie ancient shore lines and their history.
Abstract in New York Acad. Sei., 'T'rans., vol.

9, pp. 78-82.
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MERRILL, FREDERICK J. 1I.-Coat inued.
Disci,-, the origin of the structure of the

N w ark rocks of New Jersey.

MERRILL, G. P. 1884.
Mi ro spical structure [of building stne]u+.
In report on the building stone; of the United

States. anid satistics of the quarry indus-i
try for 1880, In Tenth Census of the
United States, vol. 10 [part 2], pp. 15-29,
pl. 1-18,

Describe a the microscopic characteristics of
the trap rock and sandstone of the New.

ark system, pp. 24, 26, pls. 8, 13.

MERRILL, GEORGE P. 1889.

The collection of heibling and ornamental
stones in the U. t. National Museum: a
handbook and cat, I ";.e.

In Smithsonian Int. A nn. R p. for 1885 '86,
pp. 277-648, pl. 1-9.

Deseribesthenitrocopic h. halracterofsand-.

stou and trap, pp. 403-404, p
1 . 9, and gives

brief accounts of the trap mt sadsltone
quarries, pp. 433-4:;, 445-460, pl. 9; e'ta-
logue of samplei of sandstone trap in 'U.
S. National 1Iuiseiu.

Mertensides. Description of genus (Fontaine,
'83, p. 35).

Metamorphism. Absence of, in connection with
the trap dikes of the Richmond coal field,
Virginia (Stevens, '73).

In Newark rocks of New Brunswick (Mat.
threw, '65, p. 129).

Adjacent to the trap rocks of New Jersey
(Cook, '87).

Below trap sheet in the Richmond area (W.
B. Rogers, '54b).

Contact. As a means of distinguishing be.
tieen ext rsive a d1 intrsiv e t rap sheets
(Davis and Whitile, '89, pp.100-104).

Discus ad (E. Hith'eok, '35, pp.433 3. H.
D. Rogers,'36, pp. 162, 105-16).

Contact, in Connecticut (Da vis and It hittile,
'89. Hovey, '89, pp. 369-37 . Par ival,
'42, pp. 436-438, 441). ,
About New Haven described (J. D. Dana,

'71,pp. 46-47).
At Enfield. A reference to coal altered

by trap (E. Hitchcock, '41, pp. 139-"
140).

At Gaylords mount. Description of (V.
M. Davis, '89b, p. 25).

At Rocky hill (Silliman, '30, p. 123-130).
In Connecticut valley (Emerson, '87, pp.

19-20. E. Hitchcock, '41, pp.657-659).
In connection with trap dikes in the Pri-

mary rocks of (Percival, '42, p. 317).
In connection with the trap rocks, deta ilad

description and discussion of (AW. M.
Davis, '83).

In connection with trap rocks, various au-
th rs cited (WV. M. Davis, '83, pp. 300-
302).

In southern part of, description and dis.
cession of (Hovey, '89, pp. 373, 374,
378).

Metamorphism, contact, in Connecticut-Contd.
Mention of Meriden areas (C. H. S. Davis,

'70)
Near the trap rocks of (Jackson, '45).
Observations on, in connection "with the

trap sheets of (Davis and Whittle,'89).
In Massachusetts, an account of (E. Hitchcock,

'35, pp. 421-425).
At the Simsbury copper mines (E. Hitch.

cock, '35, p. 229).
In brecciated conglomerate near Turners

Falls (E. Hitcheock. '35, p. 216).
In New Jersey (Cook, '68, pp. 212.214, 679.

Cook, '74, pp. 56-57). Cook, '82, pp. 60,
61, 62. Cook, '83, pp. 23-24. Cook, 83'8,pp.
23-26, 164-165, and plate).

Adjacent to trap sheets (Darton, '90).
At Belle mountain (IL D. Rogers, '40, pp.

151-152).
At Blackwell's mills (Cook, '68, p. 204).
At Goat hill (Rogers, '36, p. 156),
At Kings point (Darton, '83a).
At Paterson (J. H. Hunt, '90).
At Paterson beneath trap (H. D. Rogers, '36,

pp. 160-161.
At Point Pleasant (Cook, '68, p. 192).
At Rocky bill (J. D. Dana, '43, pp. 113-114).
At Round mountain (Cook, '68, p. 194).
At Sourland mountain (C ok, '68, p. 191. H.

D. Rogers, '40, pp. 152-158).
At Smith's hill (Hf 1). Rog rs, '40, pp. 151-152).
At Summerville, in Bridgewater copper mine

(II. 1). Rogers, '40, pp. 147148).
At Wilburtha, mention of (Nason, '89, p.32).
Discussion of (H. D. Rogers, '40, pp. 156-158).
In connection with copper mines of (H. D.

Rogers, '40, pp. 15
8-165).

In connection with the trap rocks of (H. D.
Rogers, '40, pp. 145-158).

In shales and sandstones beneath the trap of
the Palisade, (Rusell, '80, pp.35-45).

Mention of (Cook, '71, pp. 55-56).
Near z ptist-at (H. D. Rogers, '40, p. 131).
N ar Chathan (H. D. Rogers, '40, p. 133).
Near Flemington, Clinton, etc. (H. D. Rogers,

'40, pp. 123-124).
Near Fort Lee (Cook, '68, p. 208).
Near Lambertsville (11. D. Rogers, '36, pp.

161-162).
Near New Vernon (H. D. Rogers, '40, p. 133).
Near Plainfield, mention of (Russell, '0, p.

41).
Near Princeton (H. D. Rogers, '40, pp. 151-

152).
Near Rocky hill (H. D. Rogers, '40, pp. 149,

151).
In New York, beneath the Palisades (Mather,

'43, p. 285).
In Rockland county (Mather, '43, pp. 288-289).
Near Closter (Darton, '90, p. 51).

In North Carolina, brief reference to (Tuomey,
'46, pp. 48, 68).

In the Deep river coal field (Wilkes,'58, p. 7).
In Nova Scotia (tChapman, '78, p. 112. Jack-

.on and Alger, 3,, pp. 266-267, a78, 280,
286).
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letamorphisn,contact, in 3Iassacuset ts--Cont'd.
Absen-e of (Da wson, '47, p. 58).
At Ilonidon (lls, '85, p. 7E. Ja ckson atl

A lger, '33, I). 257).-
At Sandy cove (Gesner, '36, pp. 181-182).
At Swans creek (Gesner, '36, p. 254).
Near Two islands (Geosnr, '36, p. 254).
Obsery nations on (EnmnR,,. ,, p. 336).

In Pennsylvania (II. P. Rogers, '29, p. 22).
At Fairfield (H. b. Rogers, '58, vol. 2, p. 684).
At New Hope (IL D. Rogers, '48).
At New Hope, brief account of (H. 1). Rogers,

'36, p. 162).
At Point Pleasant, brief account of (Lewis,

'85, p. 452).
Detailed account of (I. . Rogers, '58, vol. 2,

pp. 684-692).
In Adams county (H. D. Rogers, '58, vol.2. p.

In Berks county (d'Invilliers, '83, pp. 199-200,
203-264).

In Chester and tontgomery counties (HI. D.
Rogers, '58, Vol. 2, PP7. 61,679).

Near Fairfield (H. D. Rogers, '58, vol. 2, p.691).
Near Gettysburg (H. D. Pogers, '58, vol. 2, p.

692).
Near Greshville (d'invilliers, '83, p. 211).
Near Harleysviie, briefdescriptiou o (Lewis,

Near ittlesto n (1H. D. Rogers, '58, vol.2, p.
680).

Near New Hop, (. D. Rogers, '58, vol. 2, pp.
67M,674).

Near St. Mary's (H. 1). iRogers, '58, vol. 2. p.
708).

Near York Haven (H. D. Rogers, '58 vol. 2,
pp. 677, 678).

In South Carolina, brief acconut of (Tuonwy,
'48, pp. 68, 103-104,113).

In Virginia, at Clover hill, mention of (De La
Beee, '48, p. lxvi).

Detailed acconit of (W. 13. Rogers, '39, pil.
82-83. W. B. Rogers, '40, pp.64-69). .

In Prince William count t y (W. B. Rogers, '55c).
In Richmond coal fied (Lyell, '47, pp. 270-

274. W. B. Rogers, '54o).
Remarks on the occurrence of natural coke in

(Heinrich, '75).
Of coal near trap dikes in the Richmond coal

field (Clifford, '87, pp, Il1 113-14).

On Prince Ed wrd island (Daw son and Har-
rington, '71, p. 22).

Reference to (Rissell, '78).
Samndtona changed to syenite (Frazer, '76b).

In Connecticut, at junction of trap and sand-
stone (Chapin, '35).

By trap, observations of Lye11 (Do La Beche,
'48, p. lxvi).

Detailed deseription of (Percival, '42, pp. 319. -
321).

Of Connecticut valley sandstone (J. 1). Dana,
'73, vol.5, p. 431).

Of rocks forming the Palisades of the Hudson
(1nri-r, '70).

Of shalts ; ad sandstones in New Jersey (Cook,
'82, pp, 33,37). -

Metamorphism, contact-Continued.
Of the trap rock of the Palisades, N. J. (B. N.

martin, '70).

Mettawainpe, Mass. St-ctiott across (E. h itcheock,
'58, pp. 9, 10, 1. 3).

Section across Connecticut valley at (E. Hitch
cock, '58, pl. 3).

Section through (Walling, '78, p1. op. p. 192).
Study of stratigraphy near (Walling, '78).

)leyerville, N. J. Trap ridge near (Cook, '82, p.
56).

Microseopical examination of sandstone from
Connecticut valley (Hiaes, '78).

Middlebrook, N. J. Brit-f aecoint of and- ine
and trap at (H. 1). Rogers, '40, p. 127).

Dip ijt shale along (CtsoL '82, p. 25).
Dip near (Cook, '68, p. 196. Cook, '68, p.198).
Strata exposed near (. 1). Rogers, '40, p. 128).

Middle t'reek, Pa. Bottnttary of the Newark along
(H. D. Rogers, '5 , vol.2, p. 668).

Middletield, Conn. Bituntinous shale near (Perci-
val, '42, p. 446).

Brief account of trap at (Shepard, '32).
Description of fossil-fish locality at (Anony-

nits, '38).
Description of fossil fishes from (W. C. Red-

field, '41).
Description of trap ridges near (Davis and

Whittle, '89, p. 114. Percival, '42, pp. 355-
361).

List of fossil fishes frott (De Kay, 42).
Mention of Ctatopterus gracilis from (J. D.

Dana, '75, p. 417).
Middle iaddam, Conn. Descriptiton of trap dikes

itt Primary rocks near (Percival, '42, pip.
423,4 4),

Tr ap ridges near (Percival, '42, pp. 361, 449).
Middle sex, Cotnit. Relation of trap and sandstone

natr (\'1plcy, '45, pp. 62, 63).
Middletown, Coon. Bitutittnottssltsha, '>ith fossil

fishes, at (E. 1liteitcock, '41,1). 443).
Brief amount of fossil fishes front (E. Hitch-

cock, '37,p. 267).
Brief account of sandstone near (E. Hitch-

cock, '35, pp. 220-221).
Brief reft-rence to finding of fossil footprints

at (A nonynions, '38a).
Brief reference to footprints, fossil bones, and

fossil plants found at (Sillima, '37).
Brief remarks on shrinkage cracks at (J. John

son,'43).
Descriptions and figures of fossil fishes from

(Newberry, '88).
Description of fossil-fish locality at (Anony-

mous. '38).

Description'of fossil footprints from (E. Hitch-
cock, 41, pp. 477,478, pls. 30-48; pp. 478-
501. E. Hit-h-ock, '58).

Description of scenery near (E. Hitchcock,
'V3, vol. 7, p. 4).

Prescription of trap ridges near (Percival, '42,
pp. 35G-.360).

Early tlisovery of fossil footprints at (E.
Hitcheo-k, '36, p. 309).

First tiscovery of fossil foitprints at (liar-
ratt, '37).
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Mlddetomn, gonn.-Cntinned.
Fossil fishes fotnid near (runr ajniart and Silli-

man, '22. R. Hitchcock, '35, pl. 14 in
atlas, p. 238).

Fossil footprints from (E. Hitchcock, '58, pp.
501et seq.).

Fossil plants from (F. Hitchcock, '41, p. 453).
List of fossil fishes fre (De Kay, '42).
Localities of fossil footprints in (E. Hitch-

cock, '
4

l p. 467).
Locality for fossil footprints (E. Hitchcock,

'48, p.132).
Mention of the finding of fossil fish at (Perei-

val, '42, p. 442).
Mention of the discovery of footprints at

(W. C. Redfield, '38).
Iv ertlow trap sheets near (W. M. Davis, '88,

p. 465).
Reference to a locality for fossil fish (J. H.

Redhield, '36).
RHfer nce to fetid limestone in (E. Hitchecek,

'41, p. 444).

RLference to limestone in (E. Hitehock, '35,

p. 218).
Remarks on fossil fishes from (Ifarian, '34, pp.

92-94).
Remarks on fossil footprints at (Barratt, '45).
Report of the finding of coal at (E. Hitch-

cock, '23, vol. 6, p. 63).
Sandstone hills near (Percival, '42, pp. 448-

44,1).
S'e Whitestown.

Widdletown, Pa. Boundary of the Newark area
of Pennsylvania near (Lea.,'58, p. 92).

Boundary of the Newark near (C. E. Hall, '81,

p. 53. 11. Rogers, '58. vol. 2, p. 669).
I) s ription of the Conowago hills near (Gih-

son, '20).

Middletown mountain, Conn. I scription of
(fereival, '42, p. 351).

Detailed study of the geological structure
near (W. M. Davis, '9).

Fault near (W. M. Davis, '88, p. 474).
Tral ridges near (Percival,'42, p. 348).

Middletown station, N. S. Iron ore near (Har.
rington, '74, p. 247).

Middletown township, Pa. Report on the geology
of (C. E. Hall, '81, p. 53).

Midland, N. J. Course of trap ridge near (Nason,
'89, p. 34).

Midlothian, Va. An account of coal mining at
(D'ddow and l3:nan.'66,p. 398).

Analysis of coaI from (Cliford. '87, p. 10. W.
H. Johnson, '51, p.12. Sillim a and Hub.
bard, '42).

Analysis of natural coke from near (Clarke,
'87, p. 146. Ray mond, '83).

Boundary of ,ewark area near (Heinrich, '78,
p. 230).

Character and efficiency of coals from (W. R.
Johnson, '50, pp. 1.:, 134. and table, op. p.
134).

Coal mines at (Lyell, '47, p. 266)
Condition of coal mines at (Clill'ord, '87, pp. 2

16).
Depth of coal nine at (Marcou, '49, p. 573).

Midlothian, Ta.-Continued.
Exploration wit h diamond drill at (Heinrich,

'74).
ii and drill explorations at (Heinrich, '75a).

I1 elated coal basins near (Heinrich, '78, p. 232).
Natural coke at (Clifford, '87, pp. 11,13-14).

ew sh aft at, depth of (W. B. Rogers, '436,
pp. 535-537).

Observations on the geology near (Clifford,
'88).

Plan of coal-beauing rocks at (Clifford, '87,
pl. 3).

Reference to faults at (Fontaine, '79, p.36).
Section of coal bearing rocks at (Clifford,'87,

p. 23, 1pl. 3).
Se ion of coal seams at, after Heinrich

(Ciance, 85, p. 22).
Section of natural-coke soams near (Raymond,

'83).
Test of coal from (Eman ons, '56, p. 249).
Trial of the coal of, for heating purposes (W.

R. Johnson, '44, pp. 420-448).

Midlothian coal mine, Va. Analysis of coal from
(Williams, '83, p. 2).

Brief account of (Daddow and Bannan, '66, p.
401. Macfarlane, '77, p. 507).

Depth of (Taylor, '48, p. 50).
Depth of shaft at (Lyell,'47,p.264).
Description of (W. B. Rogers, '36, pp. 54-60.

Woodridge, '42, pp.6-8. Heinrich,'73).
Detaih1d Sc tion in (Reinrich, '78, pp. 266-260,

pl. 6).
In 1876 (Heinrich, '76a).
Map and section of (Heinrich, '76, pl. 3).
Notes on (Taylor, '35, pp. 284,285).
Recent mining at (Hot hkiss,'83a).
Se tionat (Lyell,'47.p. 6I).
Thickness of coal in (Taylor,'35, p. 

2
8

2
).

Milburn, \. J. Boundary of first mountain trap
a a3 (Cook, '68, pp. 180, 181. Cook, '68, p.
182).

Boundary of Second inonntain trap at (Cook,
'6, p. 183).

Course of trap ridgi near (Cook, '82. p. 49).
Grap in First mountain at (Cook, '82, p. 50).
Thickness of trap sheet near (Darto,'90.p.

20).

Milford, Coun. Description of trap dikes in Pri-
iar3 rock s nf ar (P reival, '42, pp. 413, 414).

Milford, N.J. J. A nal ,is of la'gstone from (Cook,
'68; p. 516).

Bearing of joins at (Cook,'68, p. 201).
Brif4 des cription of fossil footprinta found

near (Eye ran, '86).
Coaglonerate near (Cook, '68, p. 209. Cook,

'82.1 p. 21-9,2. Cook, '82, p. 39. Naon, '89,
p. 16).

Descriptions and figures of fossil plants from

(Ne wher ry, '88).
Description of conglonierato at (Nason, '89t,

p. 67).
Description of fossil fuoid from (Lewis, '80).
Description of sandstone and conglomerate

near (H. D. oners '40, p.124).
Description of varie gatd con-lomerate near

(H. D. Rogers, '36, p. 147).
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Milford, N. J.-('ontinued.
Detailed description of calcareous congloa-

erate near (11. D. liogers, '40. pp. 140-141).
Detailed description of sandstone and shale

near (1.. 1). Rogers, 136, pp. 151-152).
Dip in conglomerate at (Cook, '68. p. 209).
Dip in flagstone at (Cook. '68, p. 521).

Dip in sandstone, shale and conglomerate at
(Cook, '82, p. 27).

Dip in shalo near (Cook, '82, p. 27).

Dip near (Cook, '68, p.198).
Dip of red shale and flagstone near (Cook, '79,

p. 29).
Dip of variegated conglomerate near (H. D.

Rogers, '36, p. 147).
Faults near (Cook, '79, p. 33. Cook, '82,1.16).
Flagstone at (Cook, '68, p.521).
Flagstomnequarriesnear(Cook,'79,p.20. Cook,

'79, p. 25. Cook, '81, P. 64. Shaler,'84,p.
144).

Flagstone quarry near, description of (Cook
'81, p. 64).

Footprints at (Cook, '79, p. 28).

Footpri 0ts on flagstone near (Nason, '89, p. 28).
Joints at (Cook, '68.p. 521).
List of fossil footprints and plants from, see

(Eyerman, '89).

List of fossil footprints from (C. 11. Hitchcock,
'88, pp.122, 123).

Mention of fossil plants found at (Newherry,
'88, p. 12).

Mention of the occurrence of ripple-marks,
sun cracks, raindrop impressions anl foot-
prints at (Russell, '78, p. 225).

Plant remains in tlagstone near (Nason, '89, p.
27).

Red sales near (Nason. '89, p. 22).
Reference to, a footprint locality (C. H. litch.

cock, '88, p. 122).
Reference to fossil footprints from (C. If.

Hitchmcock, '81)).
Thickness of strata at (Cook. '68, p. 201).
Unconformity of variegated conglomerate and

older rocks near (H. D. Rogers, '36, p.147).
Vegetable impressions at (Cook, '79, p. 27).

Milford, Pa. Mention of reptilian remains from
the Newark rocks near (Dewey, '57).

Milford to Trenton, N. J. Section from (Cook,
'79, p. 28).

Milton, N. J. Synclinal axis near (H. D. Rogers,
'40, p. 128).

Milton grove, Pa. Boundary of the Newark near
(Frazer, '80, p. 13).

Description of geology near (Frazer, '80, p.37).

Millhaugh hill, Pa. Boundary of the Newark
near (H. 1). Rogers, '58, vol. 2, p. 668).

Millbro'ok, N. J. Bontdary of Newark along
(Cook, '68. p. 175).

MILLER, S.A. 1879-1881.
North American Mesozoic and Cenozoic geol.

ogy and paleontology.
1n Cincinnati Soc. Nat. Hist., Jour., vol. 2.

pp. 140-161, 223-244; vol. 3, pp. 9-32, 79-
118, 165-202, 245-288; vol. 4, pp. 3-46, 93-
144, 183-234.

MILLER, S. A.-Continued.
Published also as: North American Mesozoic

and Cenozoic geology and paleontology;
or an abridged history of our knowledge
of the Triassic, Jurassic, Cretaceous and
Tertiary formations of this country. Cin-
cinnati, 1881, pp. 1-338.

Presents a brief abstract of a large number of
reports and papers. Contains a hypoth-
esis relating to the mode of formation
of the Newark system, and also a brief
summary concerning its fauna and flora,
vol. 2, pp. 146-161, 223-244.

Millers falls, Mass. Brief account of copper ores
at (E. Hitchcock, '35, p. 72).

1Millers river, Mass. Conglomerate at the mouth
of (E. Hitchcock, '35, p. 214).

Millington, N. J. Abandoned quarries near (Cook,
'81, p. 55).

Boundary of Long hill trap near (Cook, '68,
p. 187).

Character of trap rock near (Darton, '90, p.
34).

Course of trap ridge near (Cook, '82, p. 56).
Dip at (Cook, '68, p. 198).
Dip in sandstone near (Cook, '79, p. 30).
Dip in shale and sandstone at (Cook, '82, pp.

29-30).
Lower contact of trap sheet near (Darton,

'90, p. 34).
Sandstone above trap at (Cook, '68, p. 201).
Sandstone quarry near (Cook, '79, p. 23).

Miliport, Pa. Boundary of the Newark near
(Frazer, '80, pp. 38-39).

Boundary of the Newark at (H. D. Rogers,
'58, vol. 2, p. 668).

Mill rock, Conn. Brief account of (Whelpley,
'45, p. 62).

*Contact metamorphism at (Percival, '42, pp.
436-438).

Contact phenomena at (Percival, '42, pp. 429-
430).

Critical study of origin of (J. D. Dana, '91).
Description of trap ridges near (Percival, '42,

pp. 396-397).
Example of a dike changing to an intruded

sheet (Percival, '42, P. 300).
Garnets in the trap rock of (E. S.Dana, '77).

Origin of form of (Whelpley, '45, p. 64).
Structure connected with (Percival, '42, p.

438).
Mills's colliery, Va. Analysis of coal from (Clif-

ford, '87, p. 10. Williams, '83, p. 82).
Description of (W. B. Rogers, '36, p. 54).
Notes on (Taylor, '35, pp. 284, 285).
Thickness of coal in (Taylor, '35, p. 282).

Mills's (pit). Analysis of coal from (Williams,'83,
p.82).

Mills, Reid & Co. shaft, Va. Analysis of coal
from (Clifford, '87, p. 10. Williams, '83,
p. 82).

Mill station, Pa. Mud rock from (C. E. Hall, '78,
p.41).

Millstone in North Carolina (Kerr, '75, p, 305).
Millstone, N. J. Dip in shale at (Cook, '82, p, 25),

Dip near (Cook, '68, p. 197).
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Milltown, Pa. Sandstone front (C. E. Hall, '78,
p. 52).

Milltown, N. J. Altered shale near (Cook, *68, p.
214).

A nalysis of indurated shale from (Cok. '68.
pp. 384-385).

Boundary of Newark at (Cook, '68, p. 176).
Dip at (Cook, '68, p. 196).
Dip in shale at (Cook, '82, p. 25).
Dip in indurated shale near (Cook, '82, p. 27).
Dip near (Cook, 68, p. 197).
Sandstone quarry at (Cook, '79, p. 23).

Millway, Pa. Boundary of the Newark near (Fro-
zer, '80, p. 15).

Mininegash, P. E. I. Analysis of limestone from
(Dawson and Harrington, '71, p. 41).

Fossil plants frot (Bain and Dawson, '85, pp.
156-158).

minas basin, N. S. Description of Newark rocks
on shores of (Dawson, '47, pp. 51-55. Els,
*85, pp. 6-7E).

Description of north side of (Dawson, '78, p.
99).

Description of rocks at (Gesner, '43).
Discus.si of the geology near (Dawson, '78,

p. 110).
Minerals of (Willimott, '84, pp. 24L-2SL).
Newark outcrops on the shore of (Chapman,

'78, p. 112).
Scenery of (Dawson, '78, p. 101).

Minas hay, N. S. Section on north shoro of. After
J. W, Dawson (W. M. Davis, '83, p. 281,
pl 9).

Mine brook, N. J. Dip at (Cook, '68, p. 198).
Dip near (Cook, '68, p. 199).

Mine ntotntain, N. J. Boundary of Newark near
(Cook, '68, p.175).

Mineralogy. On datholite front Bergen hill, N. J.
(E. S. Dana, '72).

On the minerals of trap (J. 1). Dana, '45).

Minerals in antygdaloid (Jackson, '59a).
In Newark of Massachusetts, brief account

of (E. Hitche ek, '35, pp. 228 234).
In New Brunswick. Nova t'cotia, and New

Foundland, localities of (Marsh, '63).

In New Jersey (Cook, '68, pp. 218 225).
Of Bergen hill, N. J. (Chamberlin, '83).
Description of (Beek, '43).
List of, from the Weehawken tunnel (Darton,

'82).

List of (Seymour, '68).
New Brunswick and Somerville, N. J., obser.

vations on (Beck, '39).

Paterson, N. J1. (J. H1. Hunt, '90).
Paterson, N. J., description of (J. H. Bunt,

'90).;
Somerville copper mine, N. J. (Torry, '22).
Of the trap of Mlassachsetts, an account of

(E. Ifitchcock. '35, pp. 425-431).
Of the trap rocks of Massachsetts (E. Hitch-

cock, '41, pp. 660-663).
lit Nova Scotia (Gesner, '36, p. 177-184.188,

191-193. (Jackson and Alger, '33, p.
284. Willimot t, '84).

Account of the collecting of (Etmons, '36,
pp. 345--351),

Minerals-Continued.
It Nova Scotia at cape Blomidon, mention of

(Marsters, '90, p. 4).
Mode of formation (Dawson, '78, p. 93).
At shore of Minas basin (Dawson, '47, pp. 54-

55).
Catalogue of localities (how, '69, pp. 202-208).
In Nova Scotia N ith localities (J'. W. Daw-

son, '78, pp. 113-115).
Of Staten island, N. Y. (Chamberlin, '87).

Mine ridge, Pa. Old copper mine near (H.
D. Hog ers, '58, vol. 2, p. 709).

Trap roc near (H D. Rogers, '58, vol. 2, p.
709).

Minishecongo creek, N. Y. Dip and strike near
(Mather, '43, p. 617).

Red m'arl near (Mather, '43, p. 288).
Mink cove, N. S. Trap of (Jackson and Alger,

'33, pp. 225-226).
Minzi ttotntain, Pa. Conglomerate at (d'Invil-

liers, '83, p. 203).

MITCHELL, ELISHA. 1827.
Report on the geology of North Carolina.
[Raleigh], pp. 1-27.
Refers briefly to the finding of gold in the

Newark rocks of North Carolina, p. 20.
MITCHELL, ELISHA. 1829.

On the geology of the gold region of North
Carolina.

In Atn. Jour. Sci., vol. 16, pp. 1-19, and map
op. P. 1.

Mentions the disappearance of the eastern
border of the Wadesboro area, beneath
sands, and the occurrence of an outlying
area on Drowning creek, which, with a
portion of thoprincipal area, is shown on
the map op. p. 1; see also pp. 10, 16, 17.

MITCHELL, ELISH A. 1842.
Elements of ge logy, with an outline of the

geology of North Carolina.
[-- -- ], pp. 1-141, and mtap.

Contains a short accotut of the Newark rocks
of North Carolina, pp. 36, 39, 59-60, 130-
1:34.

MITCHELL, E. Cited on the early discovery of
fossil fishes in the Newark system (New-
berry, '8., p. 19).

Cited on the mode of accumulation of the
Newark sandstones and shares (Russell,
'78, 1t. 228).

Cited on trap dikes in North Carolina (AW. M.
Dav is, '83, p. 293. Lyell, '47, p. 273).

MITCHEILL, SAMUEL L. 1818.
Observations on the geology of North

A merica fete.].
In e ssy an the theory of the earth, by M.

Cuvier. New York, pp. 219-431, pls. 6-8.
Mentions a fossil fish from Glastonbury,

Conn., p. 365.

MITCHILL, SAMUEL L. 1826.
Catalog ne of the organic remains and other

gological and mineralogical articles con-
t'Ained n the collection presented to the
Now York Lyceum of Natural H history, by
Samuel L. Mitchill.
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MITCHILL, SAMUEL L.-Continued.
Now York, pp. 14o.
Mentions a fossil fern from Belleville, N. J..

p. 6

MITCHILL, SAMUEL L. 1828.
A lecture on some parts of the natural history

of New Jersey, delivered before the New-
ark Mechanic Association [etc.].

New York, pp. 1-34.
Contains a brief popular sketch of the geol-

ogy of the Palisades of the Hudson, with
mention of the character of the rocks at a
few neighboring localities.

Mittineague falls, Mass. An account of obscure
fossils found at (E. Hitchcock, '41, p. 462).

Localities of fossil ootprins near (E. Hitch-
cock, '41, p. 466).

Reference e to fetid limestone in (E. Hitchcock,
'41, p. 444).

MIXTER, W. G. Analysis of the trap of West
Rock, Conn., by (J. D. Dana, '73, vol. 6,
p. 106).

Mogeetown, Pa. Boundary of the Newark near
(C. E. Hall, '81, p. 

73
).

Mollusks, fossil, absence of, from the Newark
rocks (Lesley, '83, p. 213).

From 3assachusetts, brief account of (E.
Hitchcock, '35, p. 239).

Fron North Carolina (Enmmons, '57, pp. 40-42,
134).

Brief accoun t of (Emmons, '
56, pp. 322-323).

List of (Kerr, '75, p. 147).'
From Pho'nixville, Pa., description of (Con-

rad, '58),
Mention of (Wheatley, '61, p. 43).
Remark on the finding of (Briton, '85).
Of the Newark system, brief sketch of (H.

D. Rogers, '58, vol. 2, .p. 760 761).
Summary concerning (Miller, '79-'81, vol. 2,

pp. 242-243).

Monmouth Junction, N. J. Black shales near
(Nason, '89, p. 31).

Boundary of Ihe Newark near (Cook, '89, p.
11. Cook, '68, p. 176).

Trap boundary ear (Cook, 68, p. 189).
Trap rock near (Cook, '68, p. 189).

Monocacy hill, Pa. Trap dike (d'invillers, '83,
pp. 200, 201)

Trap d ike: xx nr, description of (H. ). Rogers,
'58, vol. 2, p. 686).

Monroe, Pa. Bondary of the New-ark near (i.
D. Rogrs,'41, pp. 10,38).

Conglomnerate at (1H. 1. Rogers, '58, vol 2, p.
681).

Contact of Newark and Paleozoic rocks at (H.
D. Rogers, '58, vol. 2, p. 681).

Dip at (H. 1). Rogers '58, vol. 2, p. 681).
Dip of breciated conglomerate near (C. E.

Hall, '83, p. 247 ).
Monson, Conn. Description of trap dikes in Pri-

mary rocks nixar (Pcrcival, '12, p. 426).

Montague, Mass. Bxtilding stone quarried in (iE.
Hitch'ock, '41, p. 181).

Character of rocks exposed at (J. D. Dana, '81,
p. 385).

Montague, Mass.---Continued.
(cong 1merate in (E. Hit hcck, '35, p. 214. E.

Hitchcock, '41, p.442).
Fossil fern from, reference to (E. Hitchcock,

jr., '55, p. 25).
Fossil footprints from (E. Hitchcock, '58, pp.

49 et seq. D. Marsh, '48, p. 272).
Descriptloxn of (t. Hitchcock,'36, pp.320-

32. E. Hitchcock, '41, pp. 478-501.
E. Hitchcock, '58).

Discovery of (E. Hitchcock, '36, pp. 307-
308. E. Hitchcock, '58, p. 4).

Discussion concerning (E. Hitchcock, 136,
p. 334).

Locality for, in (E. Hitelccock, '48, p. 132).
Fossil plants from (E. itehco ck, '41, x. 452).

Refereixce to (E. Hitch'ock, '4b, p. 296,
p1. 12),

Mformolecidex orticlatrsfrom, descriptionof
(Scudder, '84).

Relation of the trap rock in, to associated rock
(E. Hitchoeck, '41, p. 653).

Montague and Gill, Mass. Section between (E.
Hitchcock, '35, p. 416. E. Hitchcock, '41,
p. 64).

Montague falls, Mass. Dip of strata at (A. Smith,
'32, p.

22 1).
Mention of the finding of fossil plants at (A.

Smith, '32, pp. 219-220).
Montclair, N. J. Bored well at (Cook, '85, p.122).

Boundary of First mountain trap near (Cook,
'08, PP. 180,181).

Elevation of First nmouintain at (Cook, '82, p.
40).

Vesicular trap near (Darton, '90, p. 28).

Montevideo, Conn. Description of scenery near
(E. Hitchcock, '23, voL 7,p,.5).

Description of trap ridks near (Percival, '42,
p. .93).

Montgomery county, N. C. Axn account of the
Newark in (Mitchell, '42, pp. 130-134).

Montgomery county, Pa. Dccription of a part
of the Newark in (C. E. Hall, '81).

G eologicalmap of aportion of (C. E. iall, '81).

Map of mining district of (H. D. Rogers, '58,
vol. 2, op. p. 674).

Mention of lead and copper ores of (Lyell, '54,
p. 1.3).

Report on the geology of (C. E. Hall, '81.
Lesley, '85, pp. lxxx-lxxxi, pl. 43).

Monticello, S. C. Description of trap dikes near
(Tnoney, '44, p.12).

Montpelier, Ta. iBo u ari s of Newark near
(tHeinrich, '7.. p. 237).

Montville, N. J. Boundary of Newark at (Cook,
'68, Iso)

Bondary. of trap hill near (Cook, '68, p.186).
Boundari s of Newark system near (Cook, '89,

p. 11 I. D. Rogrs, '40, p. 118).
Charact r anddipof strata near (H.D. Rogers,

'40, p. 135).
(oiglonmeratat (Cook, '68, pp.210-211 Cock,

'82, p. 21. Nason, '89, p. 40).
Description of variat ed conglomerate at (H.

D. Rogers, '30, p. 148).
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Montville, N. J.-Contin ed.
Detailed descript ion of 'alcareous congloner-

ate near (H. I). W gers '40, p. 137).
Dip in conglom'rato at (Cook, '82, p. 30).
Diverse dips near (Nason, '89, p. 19).
Trap conglomerate near (Mason, '89a, p. 67.

Nason, '90).
Trap outcrops near (Cook, '82, p. 55).

MOODY, P. Cited on the discovery of fossil foot-
prints in the Connecticut valley (E. Hitch-
cock, '48, p. 215).

Reference to fos:.il footprints found by (Mac-
farlane, '79, p. 63).

Moore county, N. C. Account of the Newark in
(Mitchell, '42, pp. 1:30-134).

Moore river, N. S. Dip of Newark rocks near the
mouth of (Dawson, '47, pp. 52-53).

Dip of sand.tone near (Daw un, '78, p.103).
Exposures of Newark rocks near (Dawson,

'47, p. 53).
Fault near the mouth of (Dawson, '47, p. 53).
Junction of Trias and Carloniferous near

(Dawson, '78, p. 103).
Unconformity at lase of Trias near (Dawson,

'78, p. 103).
Moore's hill, Conn. Concerning trap.ridges near

(Percival, '42, p. 382).
Moore's hill, N. J. Dip in shale at (Cook, '2,

p. 26).
Dip near (Cook, '68, p. 199).

Moore's quarry, near Greenburg, N. J. (Cook,
'81, p.57).

Moore's station, N. J. ' Dip near (Cook, '60, p. 197).

Dip in shale at (Cook, 82, p. 26).
Morden, N. S. Brief account of amygdaloid near

(Hioneyman, '88).
Minerals near (Williinott,,.'84, p. 26L).

Morehouse hill, N. J. Description of (Cook, '6,
pp. 185, 186. Cook, '82, p. 56).

Moreland, Pa. Boundary of the Newark in (C.
E. Hall, '81, pp. 61-62).

Moreland township, Pa. Report on the geology
of (C. E. hall, '81, pp. 61-64).

Morgan's mills, Pa. Boundary of the Newark
near (C. E. 1t'01, '81, pp. 21,61).

Composition of conglomerate near (C. E. hall,
'81, p. 24).

Conglomn'nat at (C. E. Hall, '81, p. 24. H. D.
Roger, '58, vol.1, p. 160).

Morgantown, Pa. Boundary of the Ncw ark near
(Frazer, '80, p. 15. H. 1). Rogers, '58, vol.
2, p. 668).

Description of trap dik'es near (H. D. Rogers,
'58, vol, 2, p. 7)

Iron mine near ('l. 1). Rogers, '39, p. 22).
Morganville, Pa. Boundary of the Newark near

(Lesley, '85, p. lxxxi).
Morris county, N. J. Note on the discovery of

fossil fishes in (Sillian. '139).

Morris's cove, Conn. South end of Newark aea
at (Percival, '42, p. 426).

Morris hill, Paterson, X. J. Columnar trap at
(Cook, '60, pp. 202-203).

,Junctioa of trap and randstomn at ook, '32,
pp. 50-51)

Trap rock juarrienl in (Cook, 81, p. 62). i

Morris Plains, N. J. Boundary of Newark in
(Cook, '08, p. 175).

Section from, to Jersey City, N. J. (Cook, '68,
p. 199, and map in portfolio),

Section from, to New York city, N. Y. (Cook
and Smock, '74).

Morristown, N. J. Black shale with coal near
(Nason, '89, p. 28).

boundary of Newark near (Cook, '6, p. 175,
Cook. '89, p.11).

Surface deposits on New ark rocks near (Cook,
'89, p.1

2
).

Trap hill tear (Cook, '68, p. 188. Nason, '89,
p. 37).

T'ap ridges noar (Cook, 82, pp.57-58).
Morris ille, N. C. Marl near (Kerr, '75, P. 187).
Morrlsyille. Pa. .Analysis of conglomerate front

(C. E. Hall, '81, pp. 24, 111).
Analy is of sandstone front (Genth, '81, p.

I1l).
Morrisville, Pa. Boundary of the Newark near

(C. . IaI 1, '81, p. 20. Lea. '58, p. 92).
Section near (C.. hall. '81. p.41).
Small 'e.uas of cw.1 at (C. . Hall, '81, p 24).

MORTON, [-). Cited on fossil plants front Mas-
sachusiet s (E Hitchcock, '35, p. 235).

Mortonsn illVa. Coal mines near(W. B. Rogers,
'39, p.81).

Mountain View, N. J. Cellular trap at (Cook, '82,
P. 55).

Mount Airy, N. J. Description of trap, contact
metamirpism, etc., near (11. D. Rogers,
'4(, pp. 1.1-155).

Dip in shale non' (Cook, '82, p. 26).
Dip near (Cook, '68. p.197).
Trap outcrop at (Cook, '68, p.192).

Mount Airy, Pa. Description of trap dike near
ratherir '80, p. 29).

Trip dikes at (L-sloy, '85, p. lxiv).
Mount Air, Va. Dip at (W 11. tRoger, '39, p.80).
Mount Carmel, 'onn. Brief account of (Whelp-

ley. '45, pp. 62-64).
Brief account of trap near (E. Hitchcock, '21,

rva 1., Ip.45) .
Claract r of trap of (Perciv , '42, p. 312).
Contact nmetamorphism near (Percival, '42, p.

437).
Copper associated with (Percival, '42, pp. 320-

321).
Description of trap ridges near (Percival,'42,

pp. 395, 400-404.406).
Elevation of (J. 1). D1a)a, '75a, p. 49$).
Origin of form of (Wheipley, '45, p.64).
Reference to trap dike at (Dv is and Whittle,

'89, p.127).
Structure connected with (Per ival,'42, p. 438).
Topographic form of trap ridge near (Perci-

val, '42,n. 306).

mount holly, Pa. Section from near, to near Me-
chanic Naille (Frazer, '77. pp. 274-277, pl.
op. l. 274).

Mount Ilolyoke, Mass. Account of the trap rocks
of (F. lKitcheock,'41, pp. 641-643).

liriof aecoint of (E Hitehcoek, 18, pp. 105,108.
B. Hitehnock, '35, p. 414. E. Hitchcock,
'43, p. 187).

264 [BnL. 85.



LITERATURE.

Mount Holyoke, Mass.-Continued.
I rif account of cohunnar trap at ( litcheoek

and Hitchcoc*, '67, p. 87).
Brief account of geology of ( Eaton, 8, p. 34).
Brief account of trap of (X Hitchcock, '23, vol.

6, pp. 45-46).
Brief reference to sandstone at (E. Hitchcock,

'35, p. 215).
Chemical analysis of rap froua (Hawes, '75).
Columnar trap on (E. Hitche 'k, '35, p. 400).
Contact metamorphism on th« north side of

(E. Hitcheock, '41, p.657).
Description of (F. Hitehcock,'41, pp.241-246).
D1'.sription of contact metamorphism on the

south side of (K Hitchcock, '35, pp. 423-
429).

Description of fos il plant from (E. Hitch-
cock,'43b, p. 295, pl.13).

Description of scenery near (E. Hitebock,'23,
vol. 7, pp. 5-9).

Description of trap ridge connected' with
(Percival'42, 368-'70).

Dip and strike of rocks at (E. Hitcheock, '41,
p. 448).

Dip of sandstone heniath trap at (E. Hitch-
cock, '41, p. 654).

Dips near (E. Hitchcock, '35, p.417).
Discussion of the geological structure of (W.

i. Davis,'86).
Early discovery of fossil footprints at (E.

Hitchcock, '36, p.309).
Fo .il footprints at (F. lit ho. k, '58, pp. 50 et

soq.).
Fossil footprints, locality for (E. Hitchcock,

'48, p. 132).
mention of (A. Smith, '32, pp. 224-227).

1oe on sandstone beneath trap at (E. Hitch.
cock, '28, p.18).

Notice of conglomerate on (Nash, '27, p. 246).
Origin and charitctr of (Firson, '87, pp.

19-20).
Origin of (J. D. Dana, '75a, p. 502. W. M.

Davis, '82).

Origin of tufaceous conglomerate near (F.
Hit 'hcock,'41, p. 527).

Refer ece to a fine conglomerafe at (E. Hitch-
cock, '35, p. 215).

Reference t~ tchistose sandstone beneath trap
in (E. hitchcock, '35,p. 35).

Referee e to trap dik s of (Danb .rry,'39, p.23).
Reference to volcanic origin of the trap rocks

of (Cooper, 22, p. 239).
Trap conglomerate at (E. Hitchcock, '35, p.

215).
Section of (E. Hitchcock, 47a, p., 21).

Section showing junction of trap and sa nd-
stone at (F Hitchcock, '41, p. 6r9).

Structure and lithiological eharaetr of (Emer-
son, '86).

To p orphic form of (Percival, '42. p. 304).
Tufaceous conglomerate on the easit side of

(E. Hitchcock, '41, p. 442).

Unusual dip of sandstone at (It. l h i c cock,
'35, p. 223).

View from (E. Hitchcock, '41, pls. 2, 6).

Mount Horeb, N. J. Elevation of Second moon-
twin at (Cook, '82, p.

52
).

Mount Joy, Pa. Boundary of the Newark near
(Frazer, '80, p. 37).

Mount Joy township, Pa. Report "n the geology
of (Frazer, '80, pp.86-37).

Mount Mettawampe, Mass. Character of sand-
stone in (E. Hitchcock, '55, p. 226).

Mount Paul, N. J. Conglomerate of (C ok, '79, p.
19).

Dip in share at (Cook, '82,p.29).
Mount Pleasant, N. J. Character of tie forma-

tion ne.ar (H. D. Rogers, '40, p. 13 1).
Dip in Ohale near (Cook, '82, p. 27).
Qnarries of trap rock at, mention of (S= P.

l rrill, '89, p. 435).
Mount Pleasant, Pa. Analysis of trap from

(Genth.' 81,p.97).
Mount Pleasant iron mine, Pa. Bondary of the

Newark near (H. D. Rogers. '41, p. 16, 39.
H. 1). Rogers,'58, vol. 2, p. 668).

Mount Prospect institute, N. J. Boundary of first
mountain trap near (Cook, '68, p.181).

Mount Rose, N. J. Copper ores near (Cook, '68,
p. 679).

Dip in shale near (Cook, '82, p. 25, 26).
Dip near (Cook, '68, p. 197).
Elevation of (Cook, '68, p.190).
Elevation of trap ridge at (Cook. '82, p. 60).
Trap boundary near (Cook,'68, p. 190).

Mount Sorrow, Pa. Boundary of the Newark
nea r (H. D. Rogers. .vol. 2, p. 675).

Mount Toby, Mass. Brief account of sandstone
and conglomerate near (E. Hitchcock,'35,
p. 221).

Character of rocks at (E. Hitchock,'41, p.447).
Concerning the origin of the conglomerate of

(E. Hitchcock, '35, p. 244).
Conglomerate in (E. Hitchcock, '35, pp. 214,

215. E. Hitchcock. '41, p. 442).
Description of (Emerson, 82. E. Hitchcock,

'41, pp. 248-249. Percival, '42, p. 409).
Description of scen 'ry near (E. Ilitcheoik,

'23, vol. 7, p.10).
Description of trap ridges near (E. Hitcheok,

41,p. 648. Percival, '42, pp. 409-410).
Dip of rocks on (E. Hitchcock, '35, p. 224).
Discussion concerning footprints fomad at (E.

Hitchcock, '36, p. 334).
Estimat ed thickness of Newark ystei at (E.

Hitchcock, '35, p. 224).
Mention of rock composing (Percival. '42, p.

450).
Note on conglomerate near (Nash. '27, p. 247).
Section (i (Walling, '78,pl. op. p. 192).
Strat i-rnphy near (Walling, '7 ).
T r~ap hett wecn sandstone at (E. H it eh'ock, '35,

p. 416).
Trap dike at (E. Hitchcock, '35, p. 224).
Trap int rtrat ified with sandstone at (E.

Ilit check, '41,p. 654).
Trap ridecs near (E. Hitclicock, '35, p. 409).

Mount Toni, Mass. Abnormal dip near (E. Hitch-
cok, '35, pp. 419-421).

Account of t he trap rock of (E. Hitchcek, '41,
pp. 641-6483).
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Mount Ton, Mass.-Continued.
Additional facts concerning a fossil form from

(E.. Hitchcock, '64).
An overflow trap sheet (W. M. Davis, '88, pp.

464-467).
IBrief account of (E. Hitchcock, '18, pp. 105,

108. E. Hitchcock, '35, p. 414. E. Hitch-
cock, '43, p. 187).

Brief account of trap of (E. Hitcheok, '23,
vol. 6, pp. 45-46).

Brief reference to sandstone at (E. Hitchcock,
'35, p. 215).

Cola mar tr.ap on (E. Hitchcock, '35, p. 400).
Contact aet amorphism on the east side of (E.

Hit heo k, '41, p. 657).
Contact metanorphism on the east side of,

description of (E. Hitchcock, *35, pp. 423-
429).

Description of (E. Hitchcock, '41, pp. 246-247).
Description of ge.o ogy near (W. M. Davis,

V, pp. 261-263).
Description of scenery near (E. Hitchcoek,

'23, vol. 7, p. 9).
Description of a section across the Connecti-

cat valley at (E. Hitchcock, '55).
Description of trap ridge connected with

(Percival, '42, pp. 368-370).
Description of trap ridges near (Percival, '42,

pp. 389-393).
Description of trap tuff on the east side of (E.

Hitchcock, '24, pp. 245-247).
Dip and strike of roka at (E. Hit Iewok, '41,

p. 448).
Dip at (E. Hitchcock, Jr., '55, p. 23).
Dip near (E. Hitchecok, '36, p. 308).
Dip of rocks beneath trap at (E. Hitohecek,

'35, p. 223).
Dip of sandstone beneath trap at (E. Hitch-

cock, '41. p. 654).
Dips near (E. Hitchcock, '35, p. 417).
El vation of (J. D, Dana, '75a, p. 498).
Fossil fern from (E. Hitchcock, '58, p. 6).
Fossil fern from, description of (E. Hitch-

cock, jr., '55).
Fossil footprints at (E. Hitchcock, '58, pp. 50

et seq.).
Fossil footprints found near (D. Marsh, '48,

p. 272).
Description of (E. Hitchecok, '36, pp. 317-

325).
Early discovery of (E. Hitchecek, '36, pp.

318-309).
Lovalities of (E. Hitchcock, 41, p. 465).
Locality for (E. Hithcok, '48, p. 132).
Reference to (M afarlano, '79, p. '63).

Fossil shell fro (E. Hitchcock, 'z8, p. 6).
Description of a (E. lLithecock, Jr., '56).

Mention of (A. Smith, '32, p. 224).
Origin and charact er of (Emerson, '87, pp. 19-

20).
Origin of, mention 'd (J. D. Dana '7' , p. )2).
Overflow, origin of (W. M. Davis, '82).

Section across Connecticut valley at (E.
Hitchcock, '58, pl. 3).

Section from, to Wallingford, Conn. (W. M.
Davis, '83, pp. 30"-07, pl. 10).

Mount Tom, Mass.-Continued.
Section of (E. Hitchcock, '47a, p. 200. E.

Hitchcock, jr., '55, p. 23).
Section of, after E. Hitchcock (W. M. Davis,

'83, p. 281, pl. 9).
Section showing junction of trap and sand-

stone at (E. Hitchcock, '41, p. 656).
Section through (Walling, '78, pl. op. p. 192).
Thickness of sandstone east and west of (E.

Hitch cok, Jr., '55).
Topographic form of (Percival, '42, p. 304).
Trap conglomerate at (E. Hitchcock, '35, p.

215).
Tufaceous conglomerate on the east side of

(U. Hitchcock, '41, p. 442).
Mount Top, Pa. Trap and iron ore from (C. E.

Hall, '78, p. 31).
Mout Ternon, N. J. Boundary of Long hill trap

near (Cook, '68, p. 187).
Bnndar of the Newark near (Frazer, 'n0, p.

13).
Mount Warner, Mass. Description of (E. Hitch-

cock, '41, p. 249).
Dips near (Waling, '78, p. 192).

Mount Washington, N. J. Trap hill near (Cook,
'G8, P. 188).

Mud cracks at Pompton, N. J. (Cook, '68, p. 201).
Condition of deposition shown by (J. D. Dana,

'75, p. 420).
In sandstone of Connecticut valley (E. Hitch-

cock, '58, pp. 169-170, pls. 39, 64).
(See also Sun cracks.)

Mulhockaway creek, N. J. Boundary of Newark
along (Cook, '68, p. 175).

Murchison, N. C. Sketch showing outerop of
coal near (Chance, '85, p. 48).

Murchison coal mine, N. C. Quality of coal found
at (Banuons, '52, p. 131).

MUlCHlifON, llODERICK IMPEY. 1843.
A address deli ered at the anniversary meeting

of the Geological Society of London, on
the 17th of February, 1843.

London, pp. 1-18
Dikcnses the footprint of the Connecticut

valley and the irbihable age of the rocks
in w hich they occur, pp. 104-108.

MURCHISON [RODERICK IMPEYT. 1843a.
tOn the footitrinta of the Connecticat valley

sandstone.]
In Ant. Jour. Sdi., vol. 45, pp. 187-188.
General remarks concerning the fossils in

question.
MURPHY, H. S. 'Trap rock quarried by (Cook,

'81, p. 63).
Murray harbor, P. E. I. Dip near (Dawson

and Harrington, '
7
1, p. 15).

Sternbergia from (Dawson and Harrington,
'71, p. 46).

Musconetcong mountain, N. J. Boundary of New-
ark near (Cook, '68, p. 175).

Musselman's lower mine, Pa. Detailed account
of (Frazer, '80, pp. 302-304).

Myersville, N. J. Bored well near (Ward, '79, p.
139).

Myriapods, fossil, description in Connecticut val-
ley (E. Hitcheock, '58, pp. 147-166).

266 [fam. 8.



LITERA TURE.

Myriapods, fossil-Continued.
Isscription of tracksof (E. Hitehcock, '65, pp.

17, 18).
Position of, in scheime of claissitication (E .

Hitcheok, '58, p. 48).
NASfl, ALANSON. 1827.

Notice of the lead m inis and veins of iatip-
shire county, Mass., and of the geology
and minerailogy of the region.

In Am. Jour. Sci., vol. 12, pp. 238-270, and
map.

Contains a brief and v.ry general description
of the se liui ntary rckw of the Counee-
ticut valley, w ith a discussion of their
origin, pp. 246-247, and map.

[NA'ON, FUANK L.]. 1889.
The Triassic rocks, or the Red sandstone of

New Jersey.
In geolo ical survey of New Jersey, annual

report of the state eolo-ist for the year
1888, pp. 6-48. pl. op. p. 42.

Records detailed observations on the New-
ark system in New Jersey. Discusses

the presence of faults and the relation of
the trap ridges to drainage lines.

[NAS8N, FRANK L.]. 1889a.
G(ological studies of the Triassic or Red

sandston and trap rock.
In New Jersey Geol. Surv. Rep. for 1889, pp.

66-72.
Discus e the source of trap pebble founding

the Newark rocks of New Jersey.
[NASON, F. L.. 1889b.

Artesian wells [in New Jersey].
In N. J. Geol. Surv., Ann. Rep. for 1889, pp.

82-89.
Contains the records of a number of wells

hored in the N-wark rocks of New Jer-

NASON, FRANK L. 1890.
On the int rusive origin of the Watchung traps

of New Jersey.

In Geol. Soc. Ani., Bull., vol. 1, pp. 562-561.
Describes a trap conglomerate near Mont ville,

N. J., and discusses its origin.
NASON, F. L.

Cited on the intrusive nature of the trap
sheets of New Jersey (Cuok, '89, p. 14

).
Cited on "pipest in" amnygda ids i thi trap

of 'Watchun mountain, N.J. (Davis and
Whittle, '89, p. 134).

National Museum, Washington, D. C. Fossil foot-
printA in (C. .10 Hitch 'ock, '88, p. 123).

Neiman's mill, Pa. Conta metamorphism at
(d'Invilliers, '83, p. 199).

Strike and dip of strata near (d'Invilliers, '83,
p. 211).

Nell's copper mine, Pa. Detailed account of
(Frazer, '80, pp. 301-302).

Nelson county, Va. Boundary of the Newark in
(W. B. Rogers, '39, p. 74).

Brief account of sandstone in (W. B. Rogers,
'36, pp. 1-82).

Neshanie, N. J. Course of trap ridge near (Na-

son, '89, p. 35).
Dip in red shale at (Cook, '82, p. 26).

Neslianic, N. J.-Continued.
Dip near (Cook, '68, p. 197).

Origin of trap rock near (Darton, '89, p. 138).
Section and description of trap sheet near

(Darton, '90, p. 67).
Trap outcrops near (Darton, '90, p. 70).

NEUMAYER, i. 1885.
Die geographishe Verbreitung der Jura-For-

matin.
In Denkshriften der kaiserlichen Akademie

dvr Wissenschaften, mathematisch-natur-
wiss mst'laftliche Klasse, vol. 50, pp. 57-
142, two maps and one plate.

Contains a brief review of tht Jurassic forma-
tion in North America, based principally
on the writings of J. Irarcou, W. At.
Gabb, C. King, and C. A. White, pp. 123-
125. The maps give a general idea of the
distribution of land and of climatic zones
in the Jurassic period.

Neversink hills, Pa. Conglomerate front (d'In-
villiers, '83, p. 380).

Neversink mountains, Pa. Conglomerate near
(H. D. Rogers, '58, vol. 2, p. 681).'

Section near (H. D. Rogers, '58, vol. 2, pp.
681-682).

Neversink station, Pa. Dip of shale near (d'In-
villiers, '83, p. 221).

Unconformity near (d'Invilliers, '83, pp. 221-
222).

New Amsterdam, N. J. Conglienrato at (Cook,
'68, p. 210).

Newark. Objections to, as a group name (C. H.
Hitchcock, '90).

Newark group. Name proposed (W. C. Redfield,
'56, p. 181).

Newark system. Name proposed by W. C. Red-
field (Russell, 89a).

Sections, pictorial review of the (W. M. Da-
vis, '83, pp. 280-281, pls. 9-11).

Newark, N. J. Artesian well at (Cook, '79, pp.
126-127. Cook, '82, p. 142. Cook, '84, pp.
135-137).

Bored wells at (Cook, '85, pp. 114-115. Ward,
'79, p. 150).

At, with analysis of water; record of
strata passed through (Cook, '80. pp.
162-166).

Brief account of the geologic near (Lyell, '45,
vol. 1, p. 15).

Brief description of the brownstone quarries
at (Russell, '78, p. 224).

Building stone at (Cook, 68, pp. 507-508).
Character of the rocks in quarries near (Na-

son, '89, p. 22).
Coal in thin seams at (Cook, '78, p. 110).
Dip at (Cook, '68, p. 196).
Dip in sandstone at (Cook, '79, p. 30. Cook,

'82, p. 24. Lyell, '42).
Finding of the cast of a tree trunk at, men-

tion of (Edwards, '71).
Fossil plants found at, mention of (Newberry,

'88, p. 13).

From, descriptions and figures of (New.
berry, '88).
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Newark, N. J.-Continued.
Plant remains at (Cook, '79, p. 27).

In sandstone near (N son, '89, p. 28).
Quarries at (Cook, '79, p. 19. Cook, '81, pp.

47-49. Lyeil, '42. Shaler, '84, pp. 141-144).
Raindrop impression from (Lyell, 'SI, pp. 238,

242-244).
Mention of (Lyell, '43, pp. 39-40. Lyell,

'51. W. C. Redfield, '51a, pp. 73-74).
Notice of (W. C. Redtield, '42).

Sandstone exposed near, description f (H. D.
Rogers, '40, p. 130).

Sandstone near, description of ('ook, '68, p.
209).

Sandstone quarries at (Cok, '79, p. 22. Sha-
leir, '84,-p. 141).

Section from, to Brooklyn heights, N. Y.
(Cook, '08, p. 230).

Sect ion near (Cook, '68, pp. 230, 231, 232, 324.
Shaler, '84, p. 142).

Section of rocks exposed in quarry at (Finch,
'26, pp. 209-211).

Trap rock in driven well at (Ward, '79, p. 150).
Wells bored in, records of (Nason, '89b).

Newark bay shore, N. J. Boundary of trap out-
crop along (Cook, '68, p. 177).

Exposure of Newark sandstone and shah' in
( Bit t on, '81, p. 168).

Trap rock in (Cook, '68, p. 177).

Newark mountain, N. J. Description of (II. D.
Rogers, '40, p. 146).

Section across, after 11. D. Rogers (W. M.
Davis, '83, p. 281, pl. 9).

Section across, after W. W. Mather (W. M.
Davis, '83, p. 281, pl. 9).

New Baltimore, Va. Boundary of the Newark
near (W. B. logers, '40, p. 63).

New Berlin, Pa. Trap dikes and dip of strata
near (d'lnvilliers. '8:, p. 206).

NEWBERRY, J. S. 1866.
Description of fossil plants from the Chinese

coal-hearing beds. In geological re-
searehs in China, Mlongolia, ad Japan
during tbe years 1862-1865, by Raphael
Pumnpelly. Appendix, pp. 119-123, pl. 9.

In Smith. Inst., Contrih. Knowl., vol. 15, pp.
1-143, pls. 1-9.

The fossils described in this paper are stated
to be of Jurassic or Triassic age, and are
compared with similar fossils from Abi-
quiu, N. Mex., Sonora, Mexico, and North
Carolina.

NEWBERRY, J. S. 1870.
[Remarks on the genesis of the Newark sand-

stones contiguous to the Palisades, N. J.J
In New York Lye. Nat. dlist., Proc., vol. 1,

1870-1871, pp. 131, 133-134, 137.
Missents from the hypothesis proposed iy 1.

Wurtz, to the effect that the sandstones
adjacent to the Palisades of the lHudson
were derived from the disintegration of
trap rock. Giv s analysis of sandstone
and trap.

NEWBERRY, J. S. 1873.
[Reimiarks on copper ores in tlhe Triassic sand.

stones of the United States.]

NEWlE iItII J. S.- Cont ihoed.
In New York Lye. Nat. Tlist., Proc., 2d ser.,

vol. 2, 1874, pp. 16-17.
Describes the frequent occurrence of the ores

of copper in the Triassic sandstones of
New Mexico and Texas, and mentions
that a similar impregnation of sandstone
with copper is common in the Newark
system.

NEWBERRY, J. S. 1876.
1)scriptions of the Carboniferous and Trios-

sic fossils collected on the Sat Iuan ex-
plori tg expedition, wander the coniand of
Capt. J. N. Macomb, U. S. Engineers.

In report of the exploring expedition from
itnta Fe, N. Mlex., to the junction of

t he irantd and l reen rivers of the great
Colorado of the West, in 1859, indter the
conimand of ('apt. .1. N. Macomb, with
geological report by Prof. J. S. Newberry,
Waslington (Engineer's Department, U.
S. Ariy), 4to, pp. 135-148, pls. 1-8).

Some of the plants described are found also in
the Newark.

NEWvIERRY, J. S. 1878.
De cription of new fossil fishes from the

Trias.
In New York Acad. Set., Ann., vol. 1, 1879,

pp. 127-128.
Abstract in Am. Jour. Set., 3d ser., vol. 16, p.

149; and in Neues Jalhrbach, 1879, p. 110.
Describes the negus 1)iplurus, represented by

I). lngiawdetus, from Boonton, N. J.,
and Ptycholepis taarshi, from 1unrLam,
Conn. Cotcludes witt brief remaiks on
the age of the system.

NEWBERRY, J. S. 1883.
[Remark on the intrusive character of the

i rap of lergen hill, N. J.]
In New York Acad. Sei., Trans., vol. 2, 1882-

1885, p. 120.
Refers to ant investigation by P. Sehwcitzer,

deitonst rat inlg ithe difTeence between thIe

trap of Bergen hill and the associated
sandstone.

NEWBERRY, J. S. 1885.
[Itemarks on the geological position of the

Triassic and Jurassic rocks of America.]
In New York Acad. Sci., Trans., vol. 5, 1885-

1886.
States the geological position of the Newark

system, as shown by the fossil plants and
fossil fishes, pp. 17-20.

NEWBERRY, J. 8. 1887.
[Rentark on t-he former extent of the Newark

system.]
in New York Acad. Sol., Trans., vol. ; p.39.
States tlatthe occurreneeof Cretaceu sstrata

rest ing on the crystalline rocks of Staten
island, indicates the existence there dur.
ing secondary t imes, of a region of separa-
tion between the Newark areas of Con.
aecticit and New jersey.
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NEIYBE li, I JIUlN S. 1888.
Fossil fisle- ;ol frossil 1luns of the Triassie

rocks Nof w J rsey ;and the Connecticut
valley.

I. S. Geol. Surv., Monograph vol. 14, 4to, pp.
i-xiv, 1-152, pl. 126, reviewed by J. Mar-
con, in Am. Geol., vol. 5, pp. 164-174.

Abstract in New York Acad. Sci., Trans., vol.
6, 1866-187, pp. 12--128,

Notice in A m. Jour. SeL, 3d ser.. vol. 37, pp-
77-78; and in Am. Geol., vol. 4. 187-188.

Gives a short account of thu di,triution and
of the principal features of the Newark
system; presents the view s of previous
aut hors as to its age; disenssts its rela-
tions with similar turranes in the Rocky
mountain region and in Enrope, pp. 1-17.

Fishes: teciiws pr evions studiesofthe fossil
fishes, amd a list of those now known, pp.
19-23. lscription of Genera and species
priicipally from New Jersey and tfi (on-
nectient iall;y. pp. 24-76 illustrated by
pls. 1-20.

Plants: Sketch of the tora with special refer-
once to the fossil plants of the Connecti-
cut valley and New York-Virginia (Pali- I
side) amon pp. 79-81 Description of
genera and species, pp. 82-95, illustrated
by pls. 21-26.

NEVW BERRY, J. S. 1888a.
Triassic plants from honduras.
In New York Acad. Sei., Trans., vol. 7, 1887-

1888, pp. 113-115.
Preliminary publication of a paper subse-

quently printed under the title Rlnetic
plants from Honduras, in Am. Jour. Sci.,
3d ser., vol. 36, pp. 342-351, pl. 8.

NEWBERIRY, J. S. 1888#.

Ibnstic plants front Ilonunras.
In .Anm. Jour. Sci., 3d ser., vol. 36, pp. 342-351,

pls. 8.
Compares some of the fossils described with

smil r pla ts from the Newark-

NEWBE RY, J. 4. 1890.
On Desntrophiyrus triassiCts.
In Am. Nat., vol. 24, pp. 1068-1069.
A reply to F.. Jnes, in reference to tle

fossil ment ioned, being of organic and not
f& inoI--aiiic origin.

NEWBEI lY, J. t. Cited in thu case of the red
color of tihe Ne wark sandstones (Russell,
'82, p . 52).

Cited on fossil plant froni Connecticut (Cla-
pin, 'e).

Review of report on fossil fishes and fossil
plants by (Marcon, '90).

Newberry, Pa. Contact metaniorphismi near (H.
1). Rogers, '58, vol. 2, p. 688).

Trap dikes near (H. D. Rogers, 58, vol. 2, p.
638).

New bridge point, Pa. Dip of Newark rocks nunr
(Lewis, '85, p. 452).

New Britain, Conn. Detailed study of the geo-
logical structure iinar (W. M. Davis, 89)

Mention of the occorrenee of bitumen in (Per-
cival, '42, p. 443).

New Britain, Cosin.-Continued.
Trap ridges and faults near, map of (W. M.

Da i , '89c, p. 424).

Trap ridges near, description of (Davis and
Whittic '89, p. 115. Percival,'42, pp. 373,
375, 376, 379, 381, 384-386).

New Brunswick. Brief account of the Newark
system in (Bailey, Matthew and Ells, '80,
pp. 2-23D and maps. Matthew, '63).

Brief note on contact of Newark and Carbon-
iferous in (Bailey, '85).

Brief no ton fossil wood from Gardn 'r's reck
(J. . Dawson, '63).

Brief reference to the geology of (Russell, '78,
I). 220).

Cat-alogenof mineral localities in (Marsh,'63).
Copper ore on Grand Manan, occurrence of

(Chapman,'35).
Description and discussion of Newark rocks

of (Dawson, '78).
Description of Grand Manan ilan? (Verril,

'78).
Geological map of (Bailey, '65. Dawson, '78,

map. Logan, '6 5, map No. 1. Matthew,
+65, ap).

Geological sketch of (Credner, '65).
Newark on Grand Manan island (Matthew,

'78, p. 331).
Newark rocks of, reference to (Dawson, '78, pp.

86-87).
Report on (Matthew; '65).
Summary concerning (Chapman, '78, p.

106).
Newark Nyst en in, former extent of (Dawson,

'78, p. 108).
General remarks on (Dawson,'78, pp. 109-

113).
Observations on the geology of (Bailey, '65).

Report on the geological survey of (Gesner,
'39. Gusner, '40. Gesier, '41. Gesner,
'42. Geser, '43a).

Sections, Gardner's creek (Gesner, '41, p. 14).
Grand Manan island (Chapman, '72, op. p.

193).
Q- a:o hoad, near (Gesner, '40, p. 17):

New Brunswick, N. J. Abandoned quarries near
(Cook, '81, p. 55).

Alt r,d Shalo near (Cook, '83, p. 23).
Analysis of sandstone from (Cook,'68, p.516).
Ansihysis of shale froni (Cook, '68, pp. 34-385)
Art esian wells at (Cook, '85, pp. 112113).
Baryta near (Cook, '6 -, p. 709).
Bearing of joints at (Cook,'68, p. 201).
Bored wells at (Cook, '82, p. 147. Ward, '79,

pp. 132-133).
Brief ac-count of the Newark system of (Daw.

soil, 78, pp. 108-109).
Copper mine near, description of (H. D.

Bogcrs, '40, p. 161).
Copp1 ore it (Cook, '71, pp. 55-56).
Copper ores n ar (Gook, '68, p. 678).
Dip at (Coo, '68,. 196).
Dip in sandstone inar (Cook, '82, p. 25).
Dip in shale a it (Cook, '79, p.30).
Dip near (H. D. Rogers, '40, p. 128).
Minerals obtained near (Beck, '39).
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New Brunaswick, N. J.-Continned. i
Native iron near (Cook, '84, p. 62).
Sandstone and shale exposed near, description

of (H. D. RIgers, '40, p. 128).
Sandstone and shale near, exposure of (Rus-

sell, '78, p. 224).

Sandstone near, description of (Cook, '68, p.
208).

Sandstone quarry near (Cook, '79, p. 23).
Shale at, description of (Cook, '68, p. 212).
Soils at (Cook, '78,, pp. 24-25).
Trap and sandstone near, section of (W. M.

Davis, '83, p. 309, pl. 11).
Trap between sandstone near (Cook, 68, pp.

20, 220).
Trap dike near (Cook, '68 p. 204).

Notice of (Cook, '87, p. 126).
Trap found near, in boring (H. D. Rogers, '40,

pp. 148-149).
Trap tear ('arton, '90, p. 39).

DIscription of (Darton, '99, p. 66).
Origin of (Dart on, '89, p. 139).
outcrops of (Cook, '82, p. 59).

Sma1 outcrop of (Nason, '89, p.36).
Trap rid- near, course of (Nason, '89, p. 35).
Reference to (Russell, '78, p. 241).
Trap rock of, brief reference to the nature of

(Cooper, '22, p. 240).

New Chester, Pa. Trap dikes near (H1. B. Rogers,
'5o, vol. 2, 1i. 688).

Trap from (C. E. Hall, '78, p.
4 1).

New City, N. Y. Columnar traps at (Mather, '43,
p. 282).

Conglomerate quarres ne'r (Mather, '39, pp.
123-124).

Quarries near (Mather, '43, pp. 286-287).

New Durham, N. J. Boundary of trap outcrop at
(Cook, '68, p. 177).

Building stone near, muntittn of (Cook, '81, p.
43).

Dip of sandstone at (Darton, '83).
Disintegrated sandstone at, description of an

exposure of (Darton, '83).
Trap rock quarries at (Cook 79, p. 25).
Wpst contact of trap sheet near (Darton, '90,

p. 52).

NEWELL, F. H. 1889.
Richmond coal field, Virginia.
In Geol. Mag., dec. 3, vol, 6, pp.138 -140.

,A review of a paper by W. Clifford on tbe1

Richunondcoalt ield. Stats that the trt'a

do not t hin out near the out'rops, and that
the cif was not deposit d in a rest rit ed
basin wit h st rp side., as ni pposed by
LyelI aidothers .5liows that tunch fault-
in and crusi ing of the coal-bearing rocks

has taken place

Reviewed by W. Clifford in anelester 

Geol. Soc., Trans., vol. 20, pp. 24 7-256.
NEWELL, F. H. Cited on the Richnond coi a

field (Clifford, '88).

New Fairfield, Pa. Trap from (C. E. Hall, '78
p. 69).

New Garden, Pa. Mention of a trap dike in (Far.
zer, '84, p. 693).

Newgate, Conn. Brief account of trap naro (E.
Hitchcock, '23, vol. 6, p. 49).

Sandstone .soiated with trapinear (Percival,
'42, p. 440).

Newgate mine, Conn. Rocks near (Percival, '42,
pp. 316, 391).

Negate mountain, Conn. Building stones near
(Percival, '42, p. 439).

mention of (Percival, '42, p. 445).
Trap ridges near, description of (Percival,'42,

pp. 389-39).
Topographic form of (Percival, '42. p.308).

New Gerniantown, N. J. Analysis of conglomer-
atc fromi (Cook, '68,p.393).

Boundary of Newark near (Cook, '68, p.175.
1.D. Rogers,'40, pp. 16,118).

Caleare us 'onloineratc near, detailed do-
scri pt i n if ( H. D. P cers '40, pp. 137-138).

Conglonimratc near (Cook,'65, p.7. Cook,'68,
p.210).

Men ion of (N ason, '0).
Coglomerat e t rries near (N ason, '89, p.39).
Dip in shale and conglomerate near (Cook, '82,

P. 2).
Dip near (Cook, '68, p. 1M7. Cook, '68. p. 199).

Change of (1H. D. Rogers, '40, p. 13'.).
Dip of variegated conglomerate near (11. D.

Rogers, '36, p.148).
Di verse d ips near (Naison, '89, p. 8).
Section of trap and sandstone near (Darton,

'90.. 35).
New Gernantotwn, N. J. Trap bill near, descrip-

tion of (Cook, '68, p. 194).
Relat ion of (Nason, '89, p. 36).
Trap of, de cription (Darton, '90, pp.36-37).
Variegated e onglonerate near, dencription of

(H. D. R agera, '3 , p. 148).
New Germantown hill, N. J. Description of

(Cook, '82, p. 65).

New Germantown mountain, N. J. Probable faults
near (Nason, '89, p. 25).

New Haven, Conn. Art eian well bored at, record
of (J. 1. Dana, '83, p. 386).
Depth of (Hubbard, '89).

Dikes near, description of (W. M. Davis, '83,
p. 268).

Dip of sandstone near (Wbelpley, '45, pp.61-
62)

Faults near, evidence of (W. M. Davis, '88,
pp. 469-470).

Garets in trap near (F. S. Dana, '77).

Geology near, brief account of (Lyell, '45, vol.
1, p. 13).
Do eription of the (W. M. Davis, '83, pp.

267-269).
Geology of the vicinity of (Sillinan, '14).
Map of trap ridges north of (J. D. Dana, '75,

p. 418).
Native copper found near, mass of (Silliman,

'18).
Sa dst on quarries near (Shaler, '84, p. 127).
Sandstone range beginning near (Percival,

'42, p. 433).
Scoraceous rocks near, mention of (J. D.

Dana, '71a).
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w Haven, cten.-C'ot ined.

Sect ion of trap dikes near (W. M. Davis, '84,

pp. 305-307, pl. 10).
South end of Newark area at (Percival, '42,

p. 4216).
Topographic and geoloe io ftatnres near, de-

soription of tiw(J.D.Di t,'71,pp.46-47).
Topor'aphic feature of the region about, brief

acottnt of (J. D. 1) n, , '7 5, p. 170).

Trap and sand.ston nar, relation of (Whelp-

ly, '45, pp. 62-3).
Trap dikes near (E. Iitvhcock,'3, vol. 6, pp.

56,57).
Reference to (Danheri'y, '39, p. 22).

Trap hills near, general account of the (Silli-

man, '10, p. 87-95).
Trap outcrops near, critical study of (J. D.

Dana, '91).
Trap ridges near, account of the (Davis and

Whittle, '89, pp. 105-106).
Trap, character of (W. M.D vis,'89b, p. 25).
Trap rock near (E. S. ana,'75).

Brief account of (E. Hitchcock, '23, vol. 6,
p. 50).

Yention of (. P. Merrill, '84, p.24).
Quarries of ('halcr, '81, p. 127).
Reference to ithe volcanic origin of (Coop-

or, '22, p. 239).
West rook near, description of (Silliman, '200,

pp. 202-203).
New Haven, Pa. Boundary of the Newark near

(Frazer, '80, pp. 15. 39).
New Holland, Pa. oundary of the Newark near

(H. D. Roe ,rs, '8, vol. 2 p. 6G8).

Conglomerate near (H. D. Rogrs, '8, vol. 2,
PR 679-6r0).

Trap dikes near (Li. - Rogers. '58, v1. 2. p.
687).

New Hope, Pa. Altere'd shliles attd sandstones tit
(H.D.R ogrs, '48).

Analysis of trap from (Genth, '81, pt. 94, 95,
96).

Character of strata near (H. D. Rogers, '58,
vol. 2, p. 673).

Contact metaorphisn at, brief account. of
(H. D. Rogers. 36, t. 162).

Dikes near (H. D. Rogers, '58, vol. 2, p. 673).
Dipiashale andsandstonteat (Coo k,'8

2
, p.26).

Tmnest o at ('ook, '79, p. 32).
Metantorphis n ear (H. D. R~oers, 'i, vol. 2,

pp. 673, 674).
Strike near (H.D. og ers, 'ar, vol.2, p.673).
Section of dick's atafterHD.Iogrs ( .M

Davis, '83, p. 281, pl. 9).
Silurian limestone in Triassic rocks at (Cook,

'83, p. 26).
Thickness of the Newark near Frazer, '77a,

p. 499).
Trap, contact metamorphism, cte., near, de-

script ion of (H. D. Rogers, '40, pp.15 3154).
Trap dikes near, dealription of (H. D. Rogrs,

'58, vol. 2, p. 685).
Trap hills near (Lesley, '85, p. xxix).

Newington, Conn. Sandstone quarries near (Sha-
ler, '84, p. 127).

New Jersey. A ge of the N wark rocks of (Mar-
eon, '5 , pp. 11, 13-16, 65. W. C. Redfield,
'51).
lidicamte ly fossil fishes (W. C. Redfield,

'43(. edl Ield, '56, pp. 180-181).
Note in reforonce to (Dawson, '58).
R ematuks on, (Newberry, '85. H. D.

Roe, rs, '4 b).
Albic in s;nilstone from (J. D. Dana,'71lb).
Analysi.s of snl.tone from (Sc'hweitzer, '71).

Notte on tih (Wnrtz, '72).
A nalysis of trap from ( aw es, '75).
Arkose a ear Hobokent, pnssib origin of the

(D. S. Martin, '83).
Art esian wells in (Co ik, '60. War , '79).

Boundaries of 1(ewark y stem in (Cook, '65.
Cook, '7M. Cook, '89, p. 11).

Briefly described (Nason, '89, p. 16).
Buihling stone front. value of (Ag hcr, '1).

Referc'ce to (Russell, '80, p. 35).

Calcito from lergen hill (von Rath, '77).

Catalogne tf spec imns for the Cntennial Ex-
i bit lon (Cook, '76).

Character of the Newark system in (Cook,
'S8).

Colinoar t rap at Oran; (Cmk, '84, pp. 23-28).
A popular descript ion of ( Hellprin, '84).
Description of (dTdings, '86).

Contact t mnt anorphism at Rocky hill (J. D.
Dana, '43, pp. 113-114).

Copper mint of (Cook, '74, pp. 56-7).
Copper imine at Flemington, N. J., report on

a (E. andl C. H. Hitcheork. '5!7).

Copper ore in (Cook, '71, pp., --.7 Cook, '73.

Cook, '81, pp. 39-40).
brief account of (Cook, '71, pp. 55 ,7).
Dotailet sovount of (H. D. Rogers, '40,

pp.15 165).
lt ition of (Cook, '73, pp. 9899).

Datholit -froin ergen hill ( E.S. Dan '72).
I)ilferenc betwe n tht trap of Bergen hill

and the associate sandstone (New berry,
'83).

Dips in, general (J. D. Tana, '75, p. 419).
y pothesis accounting for (Bradley, '76).

Reference t o (D. S. Mart in, '76, p.120).

Disinte rated sanlst one at New Durham, le-
seriptioti of an exposure of (Darton,'U3t.

Former connection of thr Newark sandstone
in with the similar formation in the Con-
n etient bailey (B radley, '76, p. 289).

Fossil fish, footprints, raindrop imnpr ssions,
etc., at Pompt on (W. (. Rcdtiehl,'43).

Fossil fishes and footprints at Weehawken
(GCratatap, '?6).

Fossil fishes and fossil plants from, descrip-

tion of (Newberry, '88).
Fossil fishes from, description of (Egerton, '49.

W. C. Redfield, '41).
Description of new, front Boont a (New-

berry, '78).
List of (De Kay, '42).
Note on (W. C. Redfiehd, '39).
Note on th discovery of (Silliman, '39).
Record of the finding of, at Weehawken

(Britton, '85).
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New Jersey-Continued.
Fossil 1ihes front, remarks on (E mons,';r7.

p. 142. W. C. Rlofield, '42).
Fossil footprint, localities in, list of (C. H.

H it chcock, '8, pp. 122-123).
Fossil footprint ne r Boonton, brief record of

the finding of a (Iussell, '79r).
Fossil footprints and plants from Milford, list

of (see Fye man, 89).
Fossil foot prints anl raindrop impressions in,

brief referee to (W. C. Redfield, '43a).
Fossil footprints at Pompton, reference to

the discovery of (E. Hitcheock, '43a, p.
255).

Fossil footprints at Pompton and Princeton,
brief statement concerning the occur-
rence of (Lea,'5i1, p. 185).

Fossil footprints from, remarks on (Cope, '69,
P.242).

Fossil footprints found near Milford, brief
description of (Eyermau,'86).

Fossil fucoid from Milford, description of a
(Lewis, '80b).

Fossil localities, artesian wells, etc. (Cook,
'8 ).

Fossilplantsfrom, remarkson (Newbrry,'85).
Fos ii raindrop iapresios t New ark (W.

C. Redfield, '42. Lyell, '51, pp. "38, 242-
2441.
From Pompton, description of (W. C. Red-

field, 'Ma).
Fossil reptile from (Cope, '68, p. 733).

Fossil ripple-marks and raindrop impresslo
brief account of, at Newark (L'elI,'43, pp.
39-40).

Fossils from, description and illustration of
(Newberry, '88).

Geological map of (Cook, '86).
Geological map of New York City and icin-

ity (D.S. Martin, '88).
Geological maps of, small (Putnam, '86b, pp.

146, 150).
Geology of Hudson enty (Russell, '80).

Geology of tie New'ark region in, generI alc-
count of the piercee, '20).

711yesinc from II-rgen hill, description of
(D)arton, '820).

Itunterdon Cop1cr Company' property. re-
port on the (Dickeson. '59).

Hy droc rboa in the trap of the first Newark
notlttain (Russell, '78b).

I 'hthyolites from Red sandstone of, mention
of (1W. C. Redileld, '42).

Lime tot oU teropsiilmotg the northward hor.
der of the Newark rcks of, remark on a
line of ( BIritto , ' , a).

List of railroad s.tatiots on tile Newark in
(.M cfarlane, '79, pp. 89-92).

M1ieroscopical htracter of building stones
fron (G. P. Merrill, '84, pp. 24, 26, pl. 8).

Minerals stained ear New Brunswick (Reek,
'39).

Minerals of Sutmer illecopper mine (Torrey,
'22).

MmieraIs of thw Weehawken tunnel (Cham-
berlin,' 3. Dart on, '2).

.New Jersey-' ntinued.
Voneclinal dip of the New-rk rocks of, a

reference to the caui of the (W. 'I.Da-
via, '86).

Natie iron in trap from (Cook, '74, pp. 56-57).
ati e silver in, on the occurrence of (Dar-

ton, '85).

Newark belt in defined (Fontaine, '79, pp. 26,
31-33).

Newark, a brief study of the stratigraphy of
(Walling, '78, iop. 195-197).

Ne wark in, dscription ofthc iorthw4tboun-

dary of (Kitchell, _'6, pp. 144,145).
Newark, an extended account of the (Cook,

'82).
Newark rocks of, on tho former extent of (J.

I). Dan', '79. D. S. Martin, '83. D. S.
Martin, '85).
Forget r extent f the (Rusell, '8tk).
General des' ription of (Cook, 179, pp. 18-

35).
Separate origin of the (H. P. Rogers, '42).
n Lnterdon county (Cook, '64, pp. 6-7).

Newark syatn in, brief description of (Con-
rad, '39. Em nis, '57, pp. 3, 7-9. E.
Hitchcock, '56. Lyell, '54. ia f' rlane,
'79, p. 68. 1l. 1) Ro 'r. '58, vol. 2, pp.
759-76:. Ru sell ,'7 ,p. 22::. Russell, '80,
p. 47).

Nwark stein in, detailed account of the
(Cook, '68).

Discussion of the origin and farmer ex-
tent (J. D. 11ana, '83).

Newark system in, former extent of the (Brit-
ton, S1, p. 169).

Northern gologica map of, scale, 2 miles
t4 1 inch (Cook and Smock, '74).

Odlite at Fr- aklin, Bergen county (Eaton, *30).
Origin of the material forming the Newark

rocks of ('ook, '87, p. 127).
Origin of the pr ailing dip of the Newark

sandstones and ,hale. (Russell, '7, p. 229).
Origin of the Red santstones of (Newb rry,

'70).
Palisade regiott of, general account of (A kerly,

,'20).

Palisades trap, origin of (Wert, ,'70).
Relations of the trapsof (Parton, '90).
Report on Ihe geolotical surv ey of the State

(H. P. lluger's, '6.

Rc1pot on geolo y of (Cook, 'i3).

Report on the Newark y stem il (N'ason, 9).
Rport of pr're itt iti tudy of th ewark

rocks of (( oo, ' 7).

oers, H. D., cited on th " ariegattd cal-
- eoi. ongloimra e" of (Lea, '53, p. 190).

Sandstone quarries in (Cook, '81, pp..42-
6
4.

St'aler, '4, pp. 141-144).
Sois front shale and trap in (Cook, '78).
Trap and sandst one along the iudson, general

descriptim of (Cozzn. '43).
Trap at 11rgen hill (Crt dner, '65, pp. 39-394).

Trap dik.s tn associated rocks of Wrdner,
70).

Trap from Pater in to Pmtpton, brief ac-
count of(Nuttall, '2, pp. 239- 41).
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New Jersey-Continued.
Trap of the Palisades, on the composition of

(J. D. Dana, '72).
Trap ridges of, brief account of (Russell, '78,

pp. 241-242).
Observations on (W. M. Davis, '82).

Observation on the-origin of (Darton, '89).

Remark on the crescent form of certain,
(H. D. Rogers, '43c).

Crescent-shaped, of (Silliman, '44).
Topographic form of, remarks on the (Perci-

val, '42, p. 311).
Trap rocks in, brief account of (Emmons, '57,

p. 101).

Brief remark on the origin of the (T. S. Hunt'
'74).

Detailed study of (Darton, '90).
Origin of, reference to the volcanic (Cooper

'22, pp. 29, 243).
Trap rock quarries (G. P. Merrill, '89, pp. 435-

436. Shaler, '84, pp. 145-146),
Trap sheets of, on the intrusive nature of the

Triassic (Russell, '78a).

Origin of the (W. M. Dav .,'82a).
Vueonformity bot ween the Newark and the

Potomac in (McGee, '88, p. 135).
Unconformity of the Newark system and the

Cretae vis in (Cook and Smock, '78).
Well bored f-r New Jersey Oil Co. near New.

ark (Nason,'89b).

New Jersey, sections. (Cook, '65, p.21. Cook, '68,
in portfolio. Cook, '68, p. 40. Cook, '80,
frontispiece. Cook and Smock, '78, p. 25.
Nason, '89, pp. 20, 22-24. H. D. Rogers,
'36, pl. H. D. Rogers. '40, pl. 1).

After W. W. Mather (W. M. Davis, '83, p.281,
pl. 9).

Arlington (Darton, '90, pp. 57, 58).
Bergen hill, through (Credner, '65, p1. 1').
Bernardsville station (Darton, '90, p. 24).
Black wells Mills (Cook, '68, p. 204).
Bloomsburg to Dean's pond (Cook, '68, p. 199,

and in portfolio).
Boonton to Passaic (Cook, '68, p. 199, and in

port folio).
Day's point, showing junction of trap, with

sedimentary rocks beneath (Russell, '80,
p. 47).

East Millstone, near (Darton, '90, p. 69).
Egg Harbor to lake Ontario (J. Hall, '43).
Feltville (Darton, '90, p. 26).

Garret rock, showing fanlt (Dorton, '90, p.23).
Granton trap mass (Darton, '90, p. 54).
Great swamp to Plainfield (Cook, '68, p. 199,

and in portfolio).
Greensburg, near (Cook, '81, p. 56).
Guttenburg (Darton, '90, p. 47).
Ideal of the Newark system in (Davis and

Wood, '89, pp. 388, 394).
Jersey City to Boonton (Cook, '85, pl. op. p.

1o9).
Lambertville, near. After G. I. Cook (W.

A. Davis, '
8 3, p.281 pl.9).

Lamingtoi ()arton, '90., p. 35).

Little Falls. showing lower contact of trap
Iseet (Darton, '90, p. 31).
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New Jersey, sections-Continued. ,
Long Hill to Boundbrook (Cook, '68, p. 199,

and in portfolio).
Martin's dock (Cook, '68. p. 202. Darton, '90,

p. 65. W. M. Davis, '83, p. 309, pl. 11).
Morris hill (Cook, '68, p.203).
Morris Plains to Jersey City (Cook, '68, p. 199,

and in portfolio).
Neshanie Station, near (Darton, '90, p. 67).
Newark (Cook, '81, pp. 48-49).

In quarry near (Shaler, '84, p. 142).
Rocks exposed in quarries at (Finch, '26,

pp. 209-211).
Newark and Now York bays, acro., 'ook, '68'

p. 231).
Newark meadows (Cook, '68, p. 32).
Newark mountains, across. A after fi. D.

Rogers (W. &. Davis, '
8 3

, p.2 
1ll.9).

To Brooklyn heights, N. V. (Cook, '68, pp.
230,324).

Palisades (Cook, '68, p. 200. Darton, '90. Em-
mons, '46, p. 200. Gray and Adams, '60,
p. 242. Mathe r '43, pl. 34).

After Cook (W. M. Davis, '83, p. 281, pl. 9).
After Mather (W. M. Davis, '83, p. 281, pl. 9).
From Jersey City to Fort Lee (Cozzen s, '43,

pl. 2).
Opposite New York (Cozzens, '43, p1. 3).
Slaughter's landing. After Emmons (W.

M. Davis, '83, p. 281, pl. 91).

Paterson (Darton, '90, p. 18. W. M. Da vis,
8.3, p. 309, pl. 11. Smaler, 84, . 143).

Point Pleasant (W. M. Davis, '83, p.309, pl. 11)
Pompton lake, near (Darton, '90, p. 2').
Rahway to Deal (Cook, '68, p. 242).
Riegelsville to Trenton (Cook, '68, p. 199, and

in portfolio).

Rocky Hill (Darton, '90, p. 59).
Sand Hook to near Newburg, N. Y. (Akerly,

Sergeantsville, faulted beds near (Cook, '89, p.
14).

Showing unconformity bet ween the Newark
system and the Cretaceos (Cook and
Smock, '78, p. 171).

Snake hill trap (Darton, '90, p. 55a).
Somerville, brecciated below trap near (Dar.

ton, '90, p. 29).
Sourland mountain (Darton, '90, pp. 91, 92).
Tit sville to Stockton (Darton, '90, p. 61).
Union hill trap (Darton, '90, p. 53).
Watchung mountains, across (Cook, '83, p.

166, and plate).
Trap sheets (Darton, '90).

Weehawken. Palisade trap at. After T. C.
Russell (W. M. Davis, '83, p. 281, pl. 9).

Showing junction of trap and sandstone at
(W. M. Davis, '83, p. 309, pl. 11).

Trap and sandstone beneath (Darton, '90,
p. 116, 1. 5. Russell, '80, p. 39).

Westville, trap sheet near (Darton, '90, p. 66).
Westwood and Hohokus, faulted beds be-

tween (Cook, '89. p.14).

New Jersey and Connectieut valley. Sections.,
hypothetical, of, after . C. Russell (W.
M. Davis, '83, p. 281, pl. 9).
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New Jersey gnd Connecticut valley-C'ontinned.
Sections ideal, showing the opposite dips of

the Newark of (lusaell, '78, p. 230).
New Jersey to Connecticut valley. Section show-

ing former connection of N wark areas
(Le Conte, '

8
2, p. fi).

New London, P. E. 1. Analysis of linestone
from (Dawson and Harring ton, '71, p. 41).

Discovery an geological age of Bathyp athus
borealis from (Dawson, '54a).

Discovery of Bathytnaths borealis at (D'aw-
son, '53. Dawson and H arrington, '71, p.
16. Ells, '84, p. 19E. Owen, '76, p. 361).

F 1osil reptile from (Dawson, '78, p. 119).
Triassic beds, so called, near (Bain and Daw-

son. '85, p.155).

Newmarket, N. J. Dip at (Cook, '68, p. 197).
Newmarket,Va. Boundary ofNewrknear(Hein-

rich, '78, p. 236. W. B. Rogers, '40, p.62).
New Prospect, Pa. Trap dike near (Lewis, '85, p.

448).
New Providence, N.4J. Abanimmned quarries near

(Cook,'81, p.55).
Black shale, with plant remain, near (Mason,

'89, p. 28).
Boundary of Second mountain trap near

(Cook, '68, p.184).
Sandstone quarry near (Cook, '79, p. 23).

New Richmond bay, P. E. 1. Trap (Ells, '84, p.
1tE).

New Salem, Pa. Calcareous conglomerate from
(C. E. Hall, '78, p. 68).

Trap dikes near (Frazer, '76, p.9 5).
Newton, N. J. Analysis of limes tonefrom (Cook,

'68, p.516
).

Newton, Pa. Sandstone quarries at (Staler, '84,
p. 157).

New Vernon, N. J. Altered shale near (H. I).
Rogers, '40, p. 133).

Dip in shale at (Cook, '82, p. 30. H. D. Rogers,
'40, p. 133).

Dip near (Cook, '68, p. 196. Cook, '68, p. 198.
Cook, '68, p. 199).

Diverse dips near (Nason, '89, p. 19).
Fossil footprints from (Cook,'85, p. 95).
Origin of trap near (Darton, '89, p. 137).
Trap Bill near (Cook, '68, p. 188).
Trap outcrop at (Cook, '82, p.19).

New Vernon teap ridge, N. J. Description of
(Cook, '82, pp. 57-58).

New Vernon trap sheet, N. J. Description of
(Darton, '90, ipp. 34-35).

New York. Building Stone of the Newark sys-
tem in, brief report on the (J. Hall, ', p.
198).

Geological map of (Putnam, '86a).
Geology of Rockland county, brief account of

(Lin klaen, '61).
Newark rocks in, brief description of (Con-

rad, '39. Emmons, '46. Macfarlane, '79,
p. 68).

Near Stony Points brief note on (J. D. Dana,
'8W'81, vol. 22, p. 113).

Brief note mn the presence of (De Kay, '42,
p. 385).

Brief reference to (J. Ralf, '43).

New York-Continued.
Newark sandstones in, brief theoretical con-

sideration rating to mode of forma-
tion of (Mather '45, p. 14).

Newark region in, gen ral account of the geol-
ogy of (Pi rce, '20).

Newark rovks of Sbaten island, description
of tihe tLritto, 'xl).

Palisade region, general account of (Akerly,
'20).

Railroad nations on th 'Newark formationin,
list of (Macfarlane. '79, pp. 67-s8).

fed sandstone and con loin rate of, an ac-
count of (Mather, '43, pp. 285-294).

Report on the geology of (Cook, '79).
Sandstone and trap of Richimond and Rock-

land counties, an acco.nt of the (Mather,
'39).

(Ttions of, after W. W. Mather (W. M. Davis,
'83, p. 281, pi. 9).

H averstraw, nea r (1 ather, 43, pl. 5).
Iockland -onnty (Mather, '43, pl. 45).
Staten island (Cozzens, '43, pl. 4. Brit-

ten, '81, pl. 16).
V erdri ije hook, nm ar, sandstone with dike

"eath trap (rather,'43, p1. 5).
Trap dikes of Stat en island, brief reference to

the (Cham berlin. '87).
Trap ridges of, th' topographic form of, re-

mairks on (Percival, '42, p. 311).
Tal ro ks of, detailed study of, the (Darton,

'90).
An account of the (Mather, '43, pp. 278-

283).
Trap sandstone, etc., of Rockland and Rich-

iond counties, report on (Mather, '43).
New York, southern, and New Jersey, northern.

Sdmction across. After W. W. Mather
(W. U. Davis, '83, p. 281, pl. ).

Nictaure, N. S. Iron ores at (Alger, '27, pp. 229,
330).

Nockamixon cliffs, Pa. Brief account of (H. D.
Rog rs, '40, p. 124).

Character of strata, near (H. D. Rogers, '58,
vol. 2, p. 674).

Coa Im crate of (Cook, '68, p. 209).
D esription of (H. I. Rogers, '36. p.152).
Dip in sandstone at (Cook. '82 p. 27).

Noeckamiixon swamp, Pa. Metamorphism near
(H. D. Rogera, '58, vol. 2, p. 686).

Nolan's ferry, Va. Boundary of Newark near
(Heinrich, '78, p. 235. W. B. Rogers, '40,
p. 61).

Norristown, Pa. Boundary of the Newark near
(H. D. Rogers, '8, vol. 2, p. 668).

Character of strata at (H. D. Rogers, '58, vol.
2, p. 672).

Dip of the Newark system at, remarks on
(Frager, '75c).

Sandsto- quarries at (Shaler, '84, p. 157).
Unconformity at the base of the Newark near

(Lesley. '83, p. 132).
North Belleville, N. J. Building stone near

(Cook, '08, pp. 506- 507).
Dip in sandstone at (Cook, '82, p. 24).
Fault at (Cook, '82, p. 16 and pl. 3).
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North Belleville, N. J.--Continued.
Quarries at (Shaler, '84, p. 141).
Sandstone quarries at (Cook, '79, p.22).

North Branch, N. J. Dip in shale near (Cook,
'79, p. 30).

North Branford, Conn, Description of trap ridges
near (Ho'vy, '8O, p. 365. Percival, '42, p.
336).

Topographic form of trap ridge near (Perci-
val, 42, p. 303).

North Carolina. (Kerr, '75).
Age of the coal-bearing rocks of (Stevens,

'61).
As shown by specimens of lignite (W. B.

Rogers, '55a).
Discussion of (Emmons, '57b, pp. 79-80.

Lesquereux, '76, p. 283).
Indicat d by fossil fishes (W. C. Redfield,

'56, pp. 180-181).
Note in reference to (Dawson, '58).
Remarks on Newberry, '85).

Analysis of coal from (Battle, '86)-
Analysis of water from bored well at Durham

(Venable, '87).

Brief account of Chatham series in (Emmons,
'57, pp. 19-20).

Coal fiels of (Macfarlane, '77).
Brief account of (Daddow and Bannan, '66,

pp. 403-406. Le Conte, '82, pp. 457-459).
Brief description of (McLenahan, '52. Pat-

ton, '88, pp. 23-25. H. D. Rogers. '58, vol.
2, p. 764. Williams, '85, p. 59).

Detailed report on (Chance, '85).
Comparison of rocks of, with those of the

Connecticut valley, New Jersey, etc.
(Emmons, '57, pp. 14-16).

Conglomerate at the base of the Newark,
brief account of (Emmons, '57, pp. 19-21).

Conglomerate in (Kerr, '75a).
Dan river area, account of (Obusted, '27).
Deep river coalfield, brief account of (Chance,

'84. W. R. Johnson,' Ia. Jackson, '56a.
Lyell, '54, p. 12. Ly ell, '66, p. 457).

Description of (W. R. Johnson, '50, pp. 161-
166).

General account of in (Macfarlane, '77, pp.
516, 528).

Report on (Wilkes, '58).
Deep river valley, special report on (Emmons,

'57a ).
Depth of artesian well at Durham (Venable,

'87).
Dip of sandstone in the Chatham series (Em-

mons, '"7, p. 22),
Dip opposite, in Deep and Dan river, Newark

areas of (Bradley, '76. Kerr, '75).
Dip, prevailing, of the Newark in (W. B.

Rogers, '42).
Dips, general, in (J. D. Dana. '75, p. 419).
Emmons, E., cited on fossil bird bone from

(Mackie, '64).
Formeir connection of the tw o Newark areas

in (Bradll', '76, p. 289).
Fossil fi. h from, rca arks on (E. Emmons, '57,

p. 142).

North Carolina-Continued.
Fossil plants from, compared with the older

Mesozoic of Virginia (Fontaine, '8', pp.
122-123).

Compared with others from China, Mexico,
and New Mexico (Newberry, '66).

List of (Fontaine, '83, p. 101).
Fossil reptiles from (Emmons, '57, pp. 145-147,

pl. 8). -
Description of (Cope, '6 , pp. 1011, 56-59).
Observations on tCope, '70. Cope, '73).

Fossil vertebrates from, synopsis of (Cope,
'75).

Fossils, associated with coal in (H. D. Rogers,
'58, vol. 2, p. 764).

Fossils, mammalian, from, description of
(Osborn, '86. Osborn, '86a. Osborn, '87)

Geological maps of (Willis, '86, pls. op. pp.

301, 302).
Gold in Newark rocks, mention of the occur-

rence of (Mitchell, '27).
Handbook of (McGehee, '83).

Iron ores of (Willis, '86, pp. 305-306).
List of railroad stations on the Newark (Kerr,

'79).
Mitchell cited on the trap rocks of (Lyell, '47,

p. 273).
Newark system in, condensed account of the

(J. D. Dana, '75, pp. 405, 406).
Newark areas of, brief account of (Emmons,

'57, pp. 4,7,9,11,14, 16. Henderson, '85,
p. 88. Olmstead, '20).

A discussion of its structure and former ex-
tent (Kerr, '74).

Brief account of the classification of the, in
(Emmons, 'S8).

Newark rocks, brief discussi n of, in con-
nection with other localities (W. B. Rog-
era, '.4).

Newark system in, divisions of (Emmons, '57,
pp. 13-14. Emmons, '57c).

Generalized section of, together with a
summary of results respecting their fauna
and flora, etc. (Emmons, '57).

Observations on (Kerr, '75a).

Older Mesozoic flora of, general remarks and
conclusionson (Fontaiti, '8', pp. 121-128).

Older Mesozoic flora of (Fontaine, '83, pp. 97-
128, pls. 48-57).

06litic basin in, briefly described (H. D. Rog.
era, '56, p. 32).

Outlines of the geology of (Mitchell, '42).

Physiographical description of (Kerr. '79).
Quarries of Newark sandstone in (Shaler, '84,

pp. 181-182).
Reference to the opposite dips and former

connection of the two main Newark areas
of (Russell, 78, pp. 252-253).

Remarks on an outlying area of Newark on
Drowning creek (Mitchell, '29, p. 17).

Report on the coal lands of Deep river (W. R.
Johnson, '51).

Report on the geology of (Emmons, '52. Kerr,
'75. Olm.t, d, '24).

Report on the Midland counties of (Emmons,
'56).
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North Carolina-Continued.
Report on the mineralogy of (Genth and Kerr,

'81, pp. 82-83).
Report of progress on geology of (Kerr, '66).
Review of E. Emnia's geological report on

the Midlind counties of (Dew y, '57).
Sandstone in the gulf, thickness of (Emnuons,

'57, p. 22).
Sandstone quarries of (G. P. Merrill, '89, pp.

455-456).

North Carolina, section . (Enmnons, '56, pp. 338-
342. Emmons,'57, p. 152, and plate. Em-
mons, '57b, p. 76. Fontaine, '83, p. 100.
Kerr, '79).

Cape Fear and Deep rivers (W. R. Johnson,
'51, map No. 2).

Coal-bearing rocks (Emmons,'52, pp.115-116).
Dan river coal field (Emmons, '52, p. 144. Em-

mons, '56, pp. 255, 260. Emmons, '57, p.
12. Jones, '62, p. 89. Kerr, '75, map).

Deep river coal field (Emmons, '52, pp. 120-
125. Emmons,'56, pp.238-239. Jones,'62,
pp. 89-90. Kerr, '75, map. Wilkes, '58,
p. 4).

Dennis bridge aear (W. R. Johnson, '51. p. 5).
Dikes. After Emmons (W. M. Davis, '83, p.

281, pl. 9).
Eagle bridge (Emmons, '52, p. 150).
Egypt shaft (Chance,'85, p. 21. Emmons,'56,

pp. 233-234. Emmons, '57, pp. 31-32. Jack-
son, '56a. Kerr, '75, p. 142. Wilkes, '58,
pl. op. p. 6).

Evans' mills (Emmons, '56, p. 231),
Farmville (Chance, '85, pp. 22, 28-35)-
Glf (Chance, '85, p.41. Emmons, '

5 7
, p.152,

and plate).
' Leaksville (Emmons, '56, pp. 257-258).
Madison, near (Emmons, '56, p. 259).
Sewell's millstone quarries (W. R. Johnson,

'51, map No. 5).
Showing relation of Newark system in (Em-

aons, '57, p. 9).
Taylor's, coal seams at (Chance, '85, p. 40).
Wade's coal mine near Leaksville, coal-bear-

ing shares at (Emmons, '52, p. 149).
Statistical and descriptive account of (Anony-

mous, '69).
Trap dikes in, decomposition of (Burbank,

'73).
Mention of, in (Bradley, '76).
Brief account of, in (Emmons, '57, p. 150).

Varions reports cited on the geology of (Hale,
'83).

NORTH CAROLINA LAND COMPANY. 1889.
A statistical and descriptive account of the

several counties of the state of North
Carolina.

Raleigh, pp. 1-136.
Contains a brief acconut of the eoal lands of

North Carolina, pp. 103-104.
North Coventry, Pa. Newark rocks of (Fratzer, '83,

p. 220).
Northfield, Conn. Trap dikes in (Frazer, '93, p.

220.)
Trap ridges near (Percival, '42, p. 346).

Description of (Percival, '42, p. 337).

Northfield, Mass. Boundary of Newark near (E.
Hitchcock, '58, p. 9).

Coarse conglomerate in, reference to (C. H.
Hitchcock, '77a, p. 446).

Colunmnar trap near (E. Hitchcock, '23, vol. 6,
pp. 53,55).

Limestfne in, reference to (E. Hitchcock, '35,

p. 218).
Newark area at, north end of (Ptrcival, '42,

p. 426).
Newark at, north terminus of (A. Smith 32,

p. 219).
Newark rocks of, character and mode of for-

mation of (Jackson, '41).
T rap in. brief account of (F. Hitchcock, '23,

vol. 6, p.,44).
Trap near, brief account of (E. Hitchcock,

'23, vol. 6, pp. 46,49).
Unconfortnity at base of Newark (Jackson,

'56, p. 184).
Northileld, N. J. Trap hill near (Cook, '68, pp.

185,185).

Northford, Conn. Fetid limestone in, reference
to (E. Hitchcock, '41, p. 444).

Limestone near, description of (Percival, '42,
p. 316).

Trap ridges near, description of (Percival,'42,
pp. 336, 342-343).

Trap ridge near, topographic form of (Perci-
val, '42, p. 304).

North Guilford, Conn. Conglomerate in (Perci-
val, '42, p. 427).

Trap ridges near, description of (Percival,'42,
pp. 336, 338).

North Hamden, Conn. Contact metamorphism in
(Percival, '42, p. 436).

Contact phenoamena near (Percival, '42, pp.
429-430).

Northampton,11ass. Artesian well at (Emerson,
'87, p. 19).

Brief account of a visit to (Lyell, '45., vol. 1, p.
252).

Fossil footprints at (E. Hitchcock, 58, pp. 50
et seq.).

Fossil footprints found at, remarks on (E.
Hitchcock, '45c, pp. 62-65).

Fossil footprints from, description of (E.
Hit hcock,'36, pp. 317-325. E. Hitchcock,
'41, pp. 478-501. E. Hitchcock, '48).

Special characterof(E. Hitchcock,'41,p.469).
Fossil footprints in, localitiesof (E. Hitchek,

'41, p. 465).
Plant impressions observed in (E. Hitlicock,

'41, p. 450).
Remarks on trap-tuff or tufaceous conglomuer-

ate at (E. Hitchcock, '44e, p. 7).

North Haven, Conn. Description of trap ridges
near (Percival, '42, pp. 401-403).

North mountains, N. 8. Contact of trap vith
sandstone beneath (Ells, '85, p. 7E).

Tescription of (Da wson, '47, p.55. Dawson,
'78, p. 90. Gesner, '36, pp. 22 -... Jack.

,on and Alger, '33, p. 220).
Iron ore at (Harringo. '74, p. 207).
Iron ore in, brief account (Alger, '27, p.330).

Rocks of (Gesner, '36, p1p. 170,224).
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North mountains, N. S.--Continued.
Sandstone beneath trap at (Gesuer, '36, p. 72).
Trap of (Chapi an, '78, p. 110, 111-112).
Trappean ov rtiow (Chapman, '78, pp. 1101 111-

113).
(See Blomidon.)

North Orfnge, Conn. Description of trap dikes
in Primary rocks near (Percival 142, p.
414).

North Plainfield, N. J. Shale between First and
Second to untains ear (H. D. Rogers, '40,
p. 134).

North river, N. S. Description of Newark rooks
near (Ells, '85, p. 7E).

North Rockaway, N. J. Dip in shale near (Cook,
'82, p. 28).

North sugar loaf mountain, Mass. Section of
(Walling, '78, pl. op. p. 192).

North valley hill, Pa. Newark rocks in contact
with limestone area near (Lewis, '80a).

Trap dike near, description of (Fraser, '80, p.
30).

North Wilbraham, Mass. Dip and strike of rocks
in (E. Hitchcock, '41, p. 448).

Norwood coal mine, Va. Notes on (Taylor, '35,
p. 284).

Norwottock, Mass. Section across Connecticut
valley at (E. Hitchcock, '58, p1.3).

Section through (Walling, '78, pl. op. p. 192).
Study of dips near (Walling, '78, p. 192).

Notch mountain, Conn. Anterior trap ridges of
(Davis and Whittle, '89, p. 109).

Small map of portion of (Davis and Whittle,
'89, p

1
. 2).

Noti's coal mine, Va. Analysis of coal from
(Macfarlane, '77, p. 515).

Nottingham, Pa. Trap dike near (Lewis, '85, p.
448).

Nowlan's, Va. Boundary of the Newark near (W.
B. Rogers; '39, p. 75).

Nova Scotia. Age of the Newark rock in, remark
on the (H. D. Rogers, '58, vol. 2, p. 693).

Age of the Newark systn in, note in refer.
once to the (Dawson, '5s).

Amygdaloid minerals of (Jackson, '59a).

Amygdaloid on the east shore of the bay of
Fundy, brief account of (lionysman, '88).

Catalogue of mineral localities in (Marsh, '63).
Copper ore in (Howe, '69).
Dip of the Ietd sandstone in, brief account of

(H. D. Ro-ers, '58, vol. 2, p. 761).
Geological map of. scale 3 miles t 1 inch

()awson, '78, 1st ed., map).
Geological map of, scale 40 miles to 1 inch,

(U -sn'r, '36).

Geological map of, with accompanying mn m-
oirs (Gesner, '43).

Geological snap of (Jackson and Alger, '33.
Logan, '65, tnap No. 1).

Geology and mineralogy of (Jackson and

R-'marks on the (Gesner, '36).
Geology of, notes on (Alger, '27).
Gmelinite from, description of (Howe, '76).

Ideal section through the basin of Minas
(See Hartt, '67, p. 243).

Nova seotia--iontinued.
Iron ore of (Harrington, '74. pp, 207, 219).
Joints in trap of, remark cn (Jackson. '41a).
Manganese in (Gilpin, '85).
Mineralogical paper relating to (Marsh, '67).
Mineralogy of (Ho'e, '69).
Mineralogy of the trap rocks of (Howe, '75).
Minerals found in, account of (Emmons, '36,

p. 345-351).
Minerals of (Willimott, '84).
Native copper from the bay of Fundy, refer-

ence to (Gilpin, '77, p. 749).
Newark reeks in, brief account of (Chapman,

'76, pp. 82-83. Dawsdt, '56, pp. 20-21.
lull, '87, p. 86. M'Kay '66. H. D. Rog-
er, '58, vol. 2, p. 759-765).

Antigonish county (Honeyman, '67, pp. 108,
118).

Brief reference to (Macfarlane, '85, p. 56).
Description of (Ell, '84, p. 12E. Ells, '85,

pp. 6-7E. Dawson, '78).
Former extent of (Dawson, '78, pp. 86-87).
Kings county, general account of (Honey.

man, '79, pp. 27-28).
Mode of deposition of (Dawaon, '78, p. 111).
Mode of formation of (Dawson '78, p. 93).
Near Truro (Honeyman, '74, pp. 345-346).
On Five islands, Great village, etc. (Honey-

man, '78).
Summary concerning (Chapman, '78, pp. 22,

106, 110-112).
Petrographic comparison of certain rocks in

(Honeyman, 83).
Petrography of trap from (general account of

(Honeyman, '85, pp. 122-124).
Section, basin of Minas, through (Hartt, '67,

p. 243).
Blomidon, Lyell, '45, vol. 2, p. 172).
Blomidon and Hot ton, between (Dawson,

'47, p. 56).
Cobequid bay to Cobequid mountains (Daw-

son, '78, pl. op. p. 125).
De Bert river, near (Dawson, '47, pl. 5).
Great village river, near (Dawson, '78, pl.

op. p. 125).
Horton to cape Blomnidon (Dawson, '78, pp.

90--94).
Minas basin, north shore of, after 'J. D.

Dawson (W. M. Davis,'83, p. 281, pl. 9).
Partridg island (Dawson, '78, pl. op. p. 125).
Petite river, east of (Dawson, '52, p. 298).
Petite river, mouth of, showing unconform-

ity at base of Newark (Dawson, '52, p. 399.
Dawson, '78, p. 89).

IRocks of (Dawson, '78, pl. op. p. 20. Jack-
son and Alger, '33, map).

Showing unconformities in (J. W. Dawson,
'52).

Swan creek, east of (Dawson, '78, p. 103).
Two islands, opposite (Dawson, '47, pl. 5).

Submerged ledge along bay of Fundy, shore of
(Perley, '52, p. 159).

Trap in, brief account of (Beaumont, '34, pp.
247-248).

Trap of, brief account of (Chapman, '78, pp.
110, 111-112. Emmons, '36, p. 335).

Brief references to (Honeyman, '74a).
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Nova Scotia-Continued.
Tog arphi, form of. remarks on the (Perei-

val, '42, pp. 311-312).

NILES, W. H. 1870.
Some interesting phenomena observed in

quarrying.
In Boston Soc. Nat. Hist., Proc., vol. 14, pp.

80-87.
Refers to Prof. John Johnson's observations

on movements in the rocks Portland,

Conn., and describes the condition of the
quarries at that locality as sevn during a
subsequent visit.

WILES, W. H. 1878.
On some expansions, movements, and frac-

tures of rocks observed at M onson, Mas-
slaehuse tt s.

In Am. Assoc. Adv. Si., Proc., vol. 22, pp.
156-163.

Quotes observations by J. Johnson on spon-
taneous movements in rocks at Portland,
Conn.

Nishisakawick creek, N. J. Dip at (Cook, '68, p.
198).

Dip in shale at (Cook, '82, p. 27).

Nissely's chill, Pa. Boundary of the Newark
near (Frazer, '80, p. 35).

NUTTALL, THOMAS. 1821.
Observations on the geological structure of

the valley of the Mi ssissippi.
In Philadelphia Acad. Nat. Sci. Jour., vol. 2,

pt. 1, pp. 14-52.
Contains abrief se ung of the Richl nd coal

field, Va., pp. 35-37.
NUTTALL, T HOMAS. 1822.

Observations and g logical remarks on the
minerals of Paterson and the valley of
Sparta, in New Jersey.

In Am. Jour. Sci., vol. 5, p. 239-248.
Deserie briefly the sand stone and trap be-

tw-n Paterson and Pompton,'. J., pp.
239-241.

NlUTTT L L, T. Cited as to the age of the coal fields
if North Carolina(Emmons,'56, p. 271).

Cited on fossl fishes from tihe Richmond coal
tidht. Va. (W. B. Rogers, '43, p. 300).

Cited on fossil plants from the Richmond coal
field, \ a. (Tay lor, '48, p. 46).

Cited on the Richmond coal field, Va. (Tay.
lor, ", p. 289).

Nyack, N. Y. Dip and strike near ( father, '43,
p. 617).

Earth, charcoal, bones, etc., beneath Red sand-
stone (Akerly, '20, pp. 36, 59-60).

Quarries near (Mather, '43, p. 287),
Sandstone quarries near (Mather, '39, pp. 125-

126).
Supposed fossil bone found near, mention of

(Mitchill, '28, p. 9).

Trap near, outcrops of (Darton, '90, p. 38).
Trap rock near, brief account of (Mather, '39,

p. 117).

Unconformity of trap and sandstone near
Darton, '90, p. 48).

Oak Island, N. S. Dip of sandstone on (Dawson,
78, p. 92).

Expoaure of Newark sandstone at (Dawson,
'47, p. 57).

Oakland, N. J. Trap hill near (Cook, '82, pp. 48,
49).

Trap ridge near, course of (Nason, '89, p. 34).
Oak mountain, Ga. Trap dikes in (Loughridge,

'84, p. 279).

Oil In North Carolina. Brief account of (Kerr,
'66, p. 

46
. N. C. Land Co., '69, p. 104).

OLDHAM. Cited on the age of the 1 ichmond
coaI field, Va. (Hull, '81, p. 460).

Oldham creek, N. J. Boundary of First mountain
trap near (Cook, '68, p. 181).

Old Fuller iron mine, Pa. Description of (d'Invil-
liers, 'S6, pp. 1513-1514).

Old Provost quarry, N. J. Dip in sandstone at
(Cook, '82, p. 25).

OLMSTEAD, D. 1820.
Red sandstone formation of Korth Carolina.
In Am. Jour. Sci., vol. 2, pp. 175-176.
Mentions the character and extent of the

Newark rocks between Chapel Hill and
Raleigh, N. C., and also the discovery of
coal on Deep river, N. C.

OLMSTEAID, DENISON. 1824.
Report on the geology of North Carolina, con-

ducted under the direction of the Board
of Agriculture.

[Place of publication not given] pp. 1-44.
Review in Am. .our. Si., 2d ser., vol.14, pp.

226-251.
Contains a brief, general account of the Deep

river coal field.
OLMSTEAD, DENISON. 1827.

Report on the gVology of North Carolina, 1825.
In papers on agricultural subjects, and Pro-

fessor Olmstead's report on the gcolooy of
North carolina. Raleigh, pp. 85-142.

(ontains a bri f account of the Dan river
area; refers to the ocvurrence of building
stone and coal, lp. 125-128.

OLMSTEAi), 11. Cited on the Deep ri-er coal
field, N. C. (\\. It. Johnson, '51, pp. 4-5).

Cited on the extent of the Newark i North
Carolina (Wilkes, '5s. p. 2).

Cited a trap dikes i Nor It ('arolina (W. M.
Davis, 83, p. 293).

Olmstead's mill, N. J. Dip of shale at (Cook, '79,
p. 30).

O'Nell's quarry, N. J. Boundary of Second
Mountain trap at (Cook, '68, p. 184).

Oue-mile run, N. J. Dip at (Cook, '68, p. 196).
Onslow, N. S. Newarsk rocks near (Marsters, '90).
Orange, N. J. Bored well And spring oear, with

analysis of water (Cook, '85, pp. 118-122).
Bored well at (Cook, '84, pp. 132-135).
Boundary of First mountain trap near (Cook,

'68, pp. 180, 181).
Columnar trap at (Cook, '84, pp. 23-28. Dar-

tun, '90, p. 24).
Cohmnar trap near, de-cription of (Iddings,

Popular description of (Heilprin, '84).
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Orange, N. J.-Cont inued.
Desc ri option of quarries at (Cook, '81, pp. 50-

51).
Dip in sandstone at (Cook, '82, p. 24).
Sandstone quarries car fnhaler, '84, pp. 142-

143).
Sandstone quarry at (Cook, '79, p. 22).
Thickness of Watchung trap sheet near (Dar-

ton, '90, p. 22).
Trap rock quarries at (Cook, '79, p. 25. Cook,

'81, p. 62).
Vesicular trap near (Darton, '99, p. 28).

Orange, Va. Boundaries of Newark near (Hein-
rich, '78, pp. 236-237. W. B. Rogers, '40,
p. 62).

Orange county, N. C. An account of the Newark
in (Mitchell, '42, pp. 130-134).

Orange county, Va. Boundaries. of the Newark
in (W. B. Rogers, '40, p. 6 ).

Brief account of sandstone in (W. 1. to trs
'36, pp. 81, 82).

Character of conglomerates in (W. B. Rogers,
'39, p. 72).

Newark area in (Heinrich, '78, pp. 236-237).

Orange mountain, N. J. Quarries of (Cook, '81,
pp. 62-63).

Quarries of trap rock at, mention of (G. P.
Merrill, '89, p. 436).

Sandstone quarries of (Shaler, '84, p. 142).
Ore Hill, N. C. Iron ore at (K er-, '75, pp. 230--

232).
Orwell bay, P. E. I. Description of fossil wood

from (Dawson, '54).
Fueoids from (Dawson and Harrington, '71,

p. 46).
Section at (Dawson, '78x, pp. 2 ,31).
Section near (Dawson and Harrington, '71, p.

14).
Thickness of the Newark at (Dawson, '78a,

pp. 29, 31).
Orwell point, P. E. I. See Gallows point.

OSBORN, 11ENRY F. 1886.
Observation. upon the upper Triassi am-

mais, Dr mtatherium and Microconodon.
In Philadelphia A ad. Nat. Sci., Proc., vol.38,

1887 pp. 359--43.
Redescribes certain in imalian jaws, dis-

cov red by E. Fmmans, in North Carolina,
in 18557 and named by him Dromatherium.
A study of these fossils, it is stated by
the author, shows that they belong to two
geera. A new genus, Microconodon, is
proposed for the hitherto undes-ribd
form.

OSBORN, HENRY. 1886a.
A new mammal from the American Triassic.
In Science, vol. 8, p. 540.
From a comparison of certain mammalian fos.

sils 'ollected by E. Emmons. a new cnus
termed Microconodon, is established in
addition to Dromatherium, as determined
by Emmons.

OSBORN, HENRY F. 1887.
The Triassic mammals, Dromatherium and

Microconodon.
In Am. Phil. Sei,, Proc., vol. 24, pp. 109-111,

pl. op. p. 111.

OSBORN, HENRY F.-Continued.
Abstract in Am. Jour. Sci., 3d ser., vol. 34, p.

Describes and illustrates the characteristics
of the genera mentioned.

OSBORN, HENRY F. 1887a.
On the structure and classification of Meso-

zoi mammals.
In Philadelphia Acad. Nat. Sci., Proc. [vol.

39], pp. 282-292.
Reviewed by E. D. Cope, in Am. N at., vol. 23,

1889, pp. 723-724, pL 14.
Notice in Am. Jour. Sci.. 3d ser., I. ,p. 390 ;

and in Geol. Mag. (London], s. s., decade
3, vol. 5, pp. 132-134.

Abstract of a paper relating to the structure
of British lesozoic mammals, but tro
of genera, families, etc., found in America.

OSBORN, S. Cited on Jurassic reptiles from
high northern latitudes (Hul, '87, p. 9").

Outer sandy cove, N. *8. Dip at ( kackson and
Alger, '33, pp. 229-231).

Trap of (Jackson and Alger, '33, pp. 229-231).
OWEN, RICHARD. 1843.

On the ornithichnites [of the Connecticut val
ley] and Dinornis [of New Zealand].

In Am. Jour. Sci., vol. 45, pp. 185-187.
Contains general observations relating to the

nature of the fossils in question.
OWEN, RICHARD. 1859.

Paleontology or a systematic summary of ex-
tinct animals and their geological rela-
tions.

Edinburgh, 2d ed., pp. i-xvi, 1-463.
Contains a brief account of the fossil foot-

prints of the Connecticut valley, pp. 181-
182,324-327.

OWEN, [RICHARD]. 1876.
Evidence of Theriodouts in Permian deposits,

eIsewhere than in ' uth Africa.
In London 0eol. Soc., Quart. Jour., vol. 32,

pp.:352-363.
Reviews Joseph Leidy's paper on Bathygna-

thus borealis, and states bicidt taly that
the rocks in which the fossil occurred are

probably Permian, pp.,959-361.
OWEN, RICHARD. 1883.

The c otinental type or normal orog raphy and
geology of continents.

In Am. Assoc. Adv. Sci., Proc., vol. 32, pp.
256-260.

Contains a brief reference to the rocks of the
Newark system, p. 257.

OWEN, R. Cited on bones of Megada t'ius
polyzels (E. Hitchcok, '65, p. '9).

CiAd on characteristics of the footprints of
Brontozoua gigantema (E. Hitchcock,''0,
pp.149-150.

Cited on skin marks in fossil footprints
(ly I, '71, p. 362).

Owl's head, N. B. Newark rocks at (Mat-
thew, '65, p. 123).

Oxford, N. C. Boundary of the Newark near
(Emamons, '56, p. 241. W. It. Johnson,
'S1, p. 4. Mit 'bell, '42, p. 130. Olmstead,
'24, p. 12. Wilkes, '58, p. 2).
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Oxford, N. , C.-Continued.
Brief account of geology near (McLenahan,

52, p.'169. Emmons, '576, p. 77).
Decomposition of trap dikes near (Burbank,

'73, p. 151).
Lignite near (Kerr, '75, p. 295).

Oxford, Pa. Trap dike near (Lewis, '85, p. 447).
Packanack mountain, N. J. Description of (Cook,

'68, p. 185. Cook, '82, pp. 54-55'
See Third Watchung mountain.

PACKARD, A. S. 871.
Remarkson Catopterus graoilis at Sunderland,

Mass.
In Essex Inst. Bull., vl. 3, pp. 1-2.
Brief abstract of remarks on a visit to vari-

ous fossil localities in the Connecticut
valley.

Remarks on the liars ter of Mormoluc-.ides
(Palephemr ).

PACKARD, A. S. Cited on Mormolucoids ar-
ticulAtus (Scudder, '84, p. 431).

Pacot's creek, N. J. Bearing of joints at (Cook,
'68, p. 201).

Paine's hole, Conn. Description of trap ridges
near (Percival, '42, pp. 400-402).

Palisade mountain, N. J. Altered shale near
(Cook, '83, p. 24).

Analysis of soil from (Cook, '78, pp. 37, 39).
Bored wells on (Cook, '85, pp. 122-128).
Course of (Cook, 782, p. 19).
Description of (Cook, '68, pp. 176-178. Cook,

'8, Ip. 44 7).
Description of rock of (Cook, '68, p.178).
Dip in indura ted shl, on west slope of (Cook,

'82, p.24).
Elevation of (Cook, '68, p. 176).
Intrusive character of (Cook, '68, p. 176).
Quarries on (Cook,'81, pp.43-4. Cook, '81, pp.

60-62).
Sandstone on west slope of (Cook,. '68, p. 208).

Palisade mountains, New York and New Jersey.
General account of (Pierce, '20, pp. 181-
189).

Palisade. Eewark area defined (J. D. Dana, '75,
pp. 404, 405).

Position and brief description of (Fontaine,
'83, pp. 5-6).

Palisade range. Course of, described (Nason,'89,
p.34).

Pal sade trap, New Jersey and New York. De-
swription of (Darton, '90, pp. 37-53).

Palisade trap ridge. General description of (Rus-
sell, '78, p. 241).

Palisade trap sheet. Origin of (Darton, '89, pp.
137-138).

Position of, in the 'N ark s's em (Darton,
89, p. 139).

Palisades, N. J. A count of (Davis and Whittle,
'89, pp. 106-107),

Analysis of trap rock from (J. D. Dana, '73,
vol. 6, p. 106).

Arkose of (Cook, '82, p. 33).
Building stone of (Cook, '79. p. 19. Cook, '81,

pp. 43-44).
Columnar trap (Cook, '84, p. 27).
Conglomerate beneath (Cook, '68, p. 208)

Palisades, N. J. -C'ontinued.

CoataCt metamorphism near, reference to
(Cook, '87).

Described briefly as a trap outcrop (11. D-
Rogers, '36, p. 159).

Description of, in Hudson county (Russell,
'80).

Dip at (Cook, 68, p. 195).
Dip of sandstone beneath (it. D. Rogers, '36,

p. 160).
Exposures of stratified rocks beneath (Rue-

sell, '80, p. 40).
Intrusive origin of (W. M. Davis, '82).

Junction of trap with sandstone in (Russell,
'78a).

Origin of, discussed (Wirtz, '70).
Origin of the adjacent sandstone (Newberry,

'7 ).
Paving stone quarries at (Cook, 68, pp. 522-

523).
Quarries of trap rock in (Cook, '81, pp.60-61).
Sandstone beneath (Cook, '82, p. 20).
Sandstone beneath trap at, reference to (Finch

'26, p. 211. H. D. Rogers, '40, p. 145).
Sandstone quarries of (Staler, '84, p. 143).
Section of (Cook, '68, p. 200).
Section of, after G. H. Cook (W. M. Davis, 83,

p. 281, pl. 9).
Section of at Weehawken, after I. C. Russell

('V. M. Davis, '83, p. 281, pl. 9).
Section of, opposite New York (Cozzens, '43,

pl. 3).
Slickensides and faults in (Nason, '89, p. 26).

Trap at, thickness of (Cook, '82, p. 46).
Trap rock of (Cook, '79, p. 32).

Composition of (J. D. Dana, '72).
Observations on the stratification of the

(Martin, B. N., '70).

Reference to the volcanic origin of the
(Cooper, '22, p. 240).

Trap rock quarries of (Cook, '79, p. 25).
View of (Cook, '83, frontispiece).

Palisades, N. Y. Brief account of (Emmons, '42,
pp. 16-17. Emnon s, '46, pp. 200 -201.
Lincklaen, '61,p. 34).

Contact metamorphism beneath (Mather, '43,
p. 285).

Section at Slaughter' ending, after E. Em-
mons (W. M. Davis, '83, p. 281. pl. 9).

Section of dikes in sandstone und r, after W.
W. Mather (W. M. Davis, '83, p. 180,
p1. 9).

Strike a tion of (Mather, '41, pl. 34).
Palisades, New York and New Jersey. Boundary

of the Newark at base of (H. D. Rogers,'40,
p.117).

Brief account of (Maefarlane, '79, p. 68. D. S.
Martin, '88, p. 9. Mitchill, ''8, pp. 2-10).

Description ot (Akerly, '20, pp. 27-28, 31-37,
57, 59-67).

Description of the geology of (W. M. Davis,
'83, pp. 269-271).

Elevations on the (Akerly, '20, p. 28).
Palisades, New York and Virginia. Area, extent

of (Emmons, '57, p. 3).
Palmer station, Pa. Boundary of the Newark

near (C. E. Hall, '81, p. 49).
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Pannel's bridge, Va. Boundary of Nw ark near
(Heinrich, '78, p. 238. W. B. Rogers., '39,

p. 75).

Pannil's mill, Va. Dipat (W. B. Rogers, '39,p.80).

Paoli, Pa. Trap dike near (Lewis, '85, p. 445).
Papertown, Pa. Structure near (Frazer, '77, p.

274).
Parcipany, N. J. Character and dip of strata near

(H. D. Rogers, '40, pp.134-135).

Parsboro, N. S. Rocks near (Jackson and Alger,
'33, p. 280).

Partapique river, N. S. Trap near (Dawson, '78.

p. 100).,
Partridge Island, N. S. Anygdaloid and tufa on

(Dawson, '78, p. 106).
Amygdaloid beneath trap on (Dawson, '78, p.

106).
Contortion of shale at (Emnmons, '36, p. 336).
Description of (Dawson, '78, pp.105-06. Ges

ner, '36, pp. 242-249. Jackson and Alger,
'33, pp. 268-272).

Dip of sandstone at (Daw n, '47, p. 54).
Exposures of Newark rocks at (Dawson. '47,-

p. 54).
Mention of (Marsters, '90).,
Sandstone beneath t rap at (Dawson, '47, p. 54).
Sandstone beneath trap on (Dawson. '78, p.

106).
Section on (Dawson, '78, pl. op. p. 125).
Specific gravity of trap rocks from (How, '75

vol. 1, p. 138).
Trap rock at (Dawson, '47, p. 54).
Trap above amygdaloid at (Gesner, '36, p. 244).
View of (Jackson and Alger, '33, pl. 3).

Paskaek, N. J. Dip in sandstone at (Cook, '82, p.
24).

Passaic, N. J. Brief account of rocks near (Pierce,
'20, p. 192).

Junction of. trap and sandstone at (Darton,
'90, p. 30).

Section from, to Boonton, N. J. (Cook, '68, p.
199, and map in portfolio).

Trap rock at, brief r ference to the nat re of
(Cooper, '22, p. 241).

Passaic falls, N. J. Columnar trap near (Cook,
'68, pp. 202-203).

Conglomerate near (Cook, '79, p. 1 ).
Description of sandstone exposed near (H. D.

Rogers. '40, p. 130).

Junction of trap and sandstone at (Russell,
'78a).

Sketch of trap and sandstone at (W. M. Davis,
83, p. 309, pl. 11).

Paterson,N.J. Artesian well at (Cook,'79, p.128).
Basal conglomerate beneath trap near (Dartona,

'89, p, 139).
Bored well at (Cook, 182, pp. 143-145).
Bored wells at, with analysis of water (Cook,

'85, pp. 115-117).
Boundary of First mountain trap near (Cook,

'68, pp. 180,181, 182).
Boundary of Second mountain trap near (Cook,

'68, p. 184).
Brief account of geology near (Nuttall, '22, pp.

239-241. Pierce, '20, pp. 189-192).

Paterson, N. J.-Continued.

Brief account of the -rck and mineral near
(J. H. hunt. '90).

Building stone at (Cook, '68, pp. 505-506).
Character of the rocks in quarries near tNa-

son, '89, p. 23).
Columnar trap near (Cook, '68, pp. 202-203.

Cook, '84, p. 27. Darton, '90, p. 24).
Conglomerate at (Cook, '79, pp. 18, 31).
Conglomerate quarries near (Nason, 89, p. 40).
Contact metamorphism at (H. D. Rogers, '36,

pp. 160-161. H. D. Rogers, '40, p. 146).
Contact of trap and sandstone near (Cook,'82,

p. 52).
Contact of trap with sandstones beneath (H.

D. Rogers, '36, p. 160).
Dip at (Cook, '68, p. 196).
Dip in sandstone at (Cook, '79, p. 30). Cook,

'82, p. 24. H. D. Rogers, '40, p. 130).
Dip near (Cook, '68, p. 199).
Description of copper mines near (H. D. Rog-

era, '40, p. 160).
Description oft he geology near (W. M. Davis,

8, pp. 272-r74).
Exposure of supposed basal conglomerate

near (Darton, '90, p. 17).
Fault near (Cook, '83, p. 25).
Faulted trap near, sketch of (W. 1. Davis,

'83, p. 309, pl. 11).
Gap in trap ridge at (Cook, '82, p. 49).
Junction of trap and sandstone at (Cook, '82,

pp. 50-51. Darton, '90, p. 30).
Notch in First mountain near (Nason, '89, p.

26).
Plant remains in sandstone near (N ason, 89,

p. 28).
Quarries at (Cook, '79, p. 20).

Description of (Cook,'81, pp. 51-52).
Mention of (G. P. Merrill, '89, p. 436).

Sandstone beneath trap at, reference to,(H. D.
Rogers, '40, p. 145).

Sandstone exposed near, desc ription of (H. D.
Rogers, '40, p.130).

Sandstonenear, brief account of (H. D. Rogers,
'40, p._127).

Description of (Cook, '68, p. 209).
Sandstone quarries at (Cook, '79, p. 21. Sha-

ler, '84, p. 143).
Section at (Shaler, '84, p. 143).
Section of trap, sandstone, ete., near (Cook

'68, pp. 209-203).
Trap hills near, brief reference to (H. D. Rog.

ers, '36, p. 159).
Trap outcrop at, description of (1t. D. Rogers,

'40, p. 146).
Trap rock quarries at (Cook, '79, p. 25).
Trap rock at, mention of (Mitchill, '28, p. 10).
Vesicular trap near (Darton, '90, p. 28).

Pattenburg, N. J. Boundary of Newark at (Cook,
'68, p.175. Cook, '89, p. 11. H. D. Rogers,
'40, p. 118).

Conglomerate near (Cook, '79, p. 19. Cook,
'82, p. 17).

Di? adjacent to limestone area near (Mason,
'89, p. 19).
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Patteuburg, N. J.-Cont iined.
Folds n'ar (Cook, '82, p. 17).
Gneiss bordering the Newark system near

(Nason, '89, p. 16).
Limestone at (Cook, '82, p. 43).

PATTER4ON, W. D. Stone quarry at Newark,
N. J., description of (Cook, '81, p. 49).

PATTON, JACOB HARRIS. 1888.
Natural resources of the Unit ed St rates. N w

York and London, pp i-xv, 1-523.
Contains a brief general account of the

Richmond, Farmville, Deep river, and
Dan river coal fields, pp. 22-x5.

Paug mountain, Conn. Description of (Percival,
'42, p. 349).

Fault near (W. M. Davis, '88, p. 473).
Fossil fish near, mention of the occurrence of

(Percival, '42, p. 446).
Trap ridges near (Perc ival, '42, p. 348).

Description of (Percival, '42, pp. 341, 350,
352, 370-371).

Paving stones. (See trap.)
Peabody Museum, Yale College. Collection of

fossil fishes in (Newberry, '88, p. 21).
Peach Bottom, Pa. Description of trap dike near

(Frazer, '80. p. 31).
Peach Bottom ferry, Pa. Trap dikes at (Lesliy,

S5. p. lxiv).
Peapack, N.J. Boundary of Newark near (Cook,

'68, p. 175. Cook, '89, p. 11. H. D. Rog-
ers, '40, p. 118).

Conglomerate near (Cook, '79, p. 19. Cook,
'82, p. 21).

Contact of Newark rocks and a uiss near (H.
D. Rogers, '40, p. 16).

Dip and character of sandstone near (H. D.
Rogers, '40, p. 128).

Dip in conglomerate near (Cook, '82, p. 29).
Dip in shale near (Cook, '82, p. 29).
Diverse dips near (Nason, '89, p. 18).
Gneiss bordering the Newark systein near

(Nason, '89, p. 16).
Pearl knob, Conn. Description of (Percival, '42,

p. 
372).

Pebble bluff, N. J. Dip in conglomerate at (Cook,
'82, p. 27).

Dip of conglomerate at (Cook, '79, p. 29).
PECKITT, L. Analysis of iron ore by (d'Invii-

liers, '83, pp. 348-349).
Pelham, Mass. Description of trap dikes in

Primary rocks in (Percival, '42, p. 426).

Peneplain. Explanation of the term (W. M.
Davis, '89c, p. 436).

Pen Mar, Pennsylvania and Maryland. Trap dike
near (Lewis. '8.i, p. 448).

Penn point, P. E. I. Sternbergia from (Dawson
and Harrington, '71, p. 46).

Pennington, N. J. Dip nar (Cook, '68, p. 197).
Trap hills near, brief reference to (H. D.

Rogers, '36, p. 159).
Pennington mountain, N. J. De'cription of

(Cook, '68, p.190. Cook, 'h2, p. 14).
Detailed description of (Darton, '90, pp. 9-61).
Origin of trap of(larton, ',0, p. 13S).

Penn's neck, N. J. Boundary of Newark near
(Cook, '(;, p. 176).

Pennsylvania. A of certain iron ores in (T. S.
H unt, '70 p. 320).

Analysis of trap and sandstone from (tenth,
'81).

Annual report on, third (Rogers, 39, pp. 12,
17,1 8-2:).

Annual re port on geology of, fifth (H. D. Rog-
ers, '41).

Boundaries of th Newark system, briefly
described (Lea, '58, p. 92).

Brief account of having seen basalt in (T. P.
Smith, '99).

Catalogue of rocks from (C. E. Hall, '7).

(Ca' iear Port Kennedy, dAcriplion of
(Wh itley, '71).

Conewago hills and Stony ridPe, decription
of tho (6ibson, '20).

Copper ore at Bonnaughton, occurrence of
(Frazer, '77).

County maps, brief explanation of (Lesley,
'85).

Dip, etc., in Lehigh county, observations on
(C. E. Hall, '83).

Dip of the Red sandstone in, brief account of
the (1I. D. Rogers, '58, vol. 2, p. 762).

,Dips in, general (J. D. Dana '75, p. 419).
Failt and trap dike near Yardleyville (Lewis,

'82).
Fossil oias and fossil plants at, finding of

(Wheat Iy, '61a).
Foasil ci sical at Yerkes station, record

of the finding , of (Lridy, '76).
1'sail footprints and other fosils near Golds-

hiro, disco -ry of ( Walner, '8.).
Fossil footprint fr im, remarks on (Cope, '69,

p. 242).
Fosi r eptiles from, tlc ription of (Cope, '69,

pp. 25-26, 5. 59- 1, 122A, 16 -175, 232).
Observations on (Cope, '7, p. 210. Cope,

'70). .
PhoiCville, description of (Cope, '77).

Fossil rept ilian hones at upper Milford, on the
finding of (Lea, 51, pp. 171-172).

Fossil reptilian remains froni, d escription of
(Cope, '77).

Phweixville, a study of (Cop , '66).

Fossil saurian from, description of (Len, '53).

Fossil shell from, do-vription of (to rad, '69).
Fossils lomld at 1Ph nixvi ll, actutnt of

(Lcwis, '84).

List of (Jones, '62. pp. 93-97).
Fos.ius iertobrate from (Cope,'85).

escriptioa of (Cope, '87).
Rejuarks on (Leidy, '57).

Geological mapof (lPntnam, '86c, pl. op. p. 179).
Adams county (Le slcy and Frazer, '76).

Cumberland county (esl y, '01.
Gelogy near West Chieter, brief account of

(Finch, '28).
Geulogy of York county (Frazer, '75c. Fra-

zr, '85).
Iron ores and sandstones in the Newark sys-

tem of, report on (d' tv illihr., 't).

Iron ores near Dillshnrg (Frazer, '764).

Isolated area, of older strata in the Newark
of (}rarer, '77c).
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Penn sylvani. --Continued.
Joints in trip dikes of, brief remark on (H.

D). Fog r , '411o).

Lehigh county, not s on (Lsly, '75).
Liguite from (W. B. Rogers, '55).
List of railroad stations on the Newark in

(Macfarlane, '79, pp. 94-108).
Lithographs of saurian bones from Ph nix-

ville (Wheatley, '65).
Manner in which the Newark rocks of, were

deposit ed (Lesley, '64, pp. 438-480).

Newark area in (Shaler, '84, p. 156).
Newark area of Chester county (Frazer, '83).

New ark ores in (Frazer, '77c).
Newark rocks in, brief account of (E. Hitch.

cock, '56. Lyell, "54. Prime, '75).
Newark system in, condensed account of (H.

D. Rogers, '58, vol. 2, pp. 667-671).
Newark rocks of, description of the (Frazer

'82).
Extended account of (H. D. Rogers, '58).
In connection with other localities, brief

discussion of (W. B. Rogers, '54).
Newark rocks near Philadelphia, description

of (C. E. Hall, '81).
Popular account of the (Lewis, '82a).

Quarries of Newark limestone in (Shaler, '84,
p. 156).

Records of a bored well near Easton (Lesley,
'91).

Report on geology of Berks county (d'Invil-
liers, '83).

Chester county (Lesley, '83).
Lancaster county (Frazer, '80).
Montgomery and Bucks counties (C. E.

Hall, '81).
Penn township (Frazer, '80, p. 38).
York and Adams counties (Frazer, '76).
York, Adams, C usberland, and Franklin

counties (Frazer, '77).
Report on laboratory work (Mc'reath, '81).
Sandstonequarries in (Shaler, '84, pp. 156-157).
Second laboratory report (McCreath, '79).
Sections, Adams county (Frazer, '77a).

Atland shaft, York county (Frazer, '77, pl.
op. p. 232).

Beeler's crossroads, through (Frazer, '75, op.
P. 94).

Bridgeport, west of, to Bryn Mawr (C. E.
Hall, '81, in pocket).

Bridgeport to West Conshohocken (C. E.
hall, '81, in pocket).

Bridgetown to Bridgewater (C. F. Hall, '81,
in pocket).

Bucks county (C. E. Hall, '81, p. 48).
Cashtown to Gettysburg (Frazer, '77, pp.

295-299, pl. op. p. 298).
Churchville to the Poquessing creek (C. E.

Hall, '81, in pocket).
Cold point to Barren hill (C. E. Hall, '81, in

pocket).
Cornw ll, near, showing relation of the

Newark and Primal slates (H. D. Rogers,
58, vol. 2, pp. 718119).

Cornwall iron mines (Lesley and d'Invil-
lirs, '85, pp. 498. 506).

Dillsburg, near (Frazer, '76d).

Pennsylrania-Continued.
Dillsburg to Beeler's crossroads, Adams

county (Frazer, '77, pp. 265-273, p1. op. p.
264).

Drt hertown to Waverly heights (C. E.
Hall, '81, in pocket).

Emigsville, through (Frazer, '76, op. p. 92).
Franklintown to near Wellsville (Frazer,

'77, pp. 271-273, pl. op. p. 272).
Gettysburg, after P. Frazer; after H. D.

Rogers (W. M. Davis, '83, p.21, p.
9

).
Gettysburg and Littlestown (Frazer, '77,

pp. 299-304, pl. op. p. 304).
Harrisburg, near (Lesley, '64, p. 476).
Hockersville, near (d'Invilliers, '86, pp.

1566-1567).
Hunimelstone brownstone quarry (d'Invil-

li ers, '86, pp. 1564-1565).
Ideal of ancient surface on which the New-

ark was deposited (Lesley, '64, p. 476).
Jarrettown to Frankfort (C. E. Hall, '81, in

pocket).
Jones's ore bank (H. D. Rogers, ', vol. 1,

p. 90).
Lancasterville to Ritterhousetown (C. E.

Hall, '81, in pocket).
McCormie mine (Frazer, '77, pp. 215-217).
Monroe (H. D. Rogers, '58, vol. 2, p. 681).
Montgomery county, etc., near (Philadel.

phia (C. E. Hall, '81, it pocket).
Montgomery and Bucks counties. (C. E.

Hall, '81).
Morgan's mill to Holmesburg (C. E. Hall,

'81, in pocket).
Morristown to Fairmount (C. E. Hal, '81,

in pocket).
Morrisville (C. E. Hall, '81, p. 41).
Mount Holly to near Mechanicsville (Fra-

zer, '77, pp. 274-277, pl. op. p. 274).
Neversink mountains, near (H. D. Rogers,

'58, vol. 2, p. 681-682).
Newark rocks of (Frazer, '82, pp. 124-127.

H. D. Rogers, '58, vol. 2, sheets 1 and 2,
in portfolio. H. D. Rogers, '58, vol. 1, pp.
100, 102, 103, 160, 164).

New Hope, after H. D. Rogers (W. M. Da-
vis, '83, P. 281, pl. 9).

Phonixville tunnel (Jones, '62, pp. 95-97.
Wheatley, '61, p. 45).

South mountain, across (H. D. Rogers, '58,
vol. 1, pp. 100, 102, 103).

Steitler ore bank (H. D. Rogers, '58, vol. 1,
p. 89).

Susquehanna river, along the west side of
(H. D. Rogers, '58, vol. 2, pp. 677-679).

Washington to Chestnut hill (C. F. Hall,
'81, in pocket).

Will grove to Paul's hook (C. E.Hall, '81, in
pocket).

Yardville to Morrisville (C. E. Hall, '81. in
pocket).

Thin sections of rock from, examinations of
(Frazer, '75).

Trap ald sedimentary rocks of the Newark
system near, account of the (d'Invgliers,
'86a, pp. 876-879, 890-892).
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Pennsylvania-continued. i
Trap dikes in southeastern (Frazer, '84, p. 693.

L'wis, 85).
Trap from Williamson's point, study-of (Fra-

zer, '78).

Trap near Gettysburg, comparison of, with
the trap of Connecticut (Frazer, '75b).

Trap rocks of York and Adams counties (Fra-
zer, '75a).

PERCIVAL, JAMES G. 1822.
[Notice of a locality of sulphate of barytes

and other minerals in Berlin, Conn.}.
In Am. Jour. $i., vol. 5, pp. 42-45, with map.
Brief refervnce to trap and sandstone.

PERCIVAL, JAMES (4. 1842.
Report on the geology of the state of Con-

necticut.
New Haven. Pp. 1-495 and a map.
Abstract in Bull. Soc. Gol. de France, vol.

14, pp.622-628.
Portion of geological map reproduced in Aimn.-

Rep. U. S. Gool. Surv., 1885-1886, pl. 52,
and in Am. Jour. Sci., 3d sor., vol. 25, pl.
5. Outline indicating the principal rocks

of,the Newark system in Connecticut, pp.
10-11. Distribution of the trap rocks of t
Conn ecti t described, pp. 299-322. De-

tailed description of the trap rocks of the
Con ecticut valley, pp. 322-410. Detailed
des cription of the trap rocks of the Wood-
bury-Southbury area, pp. 410-412. De-
s'ription of the trap dikes traversing the
Primary rocks of the state, pp. 412-426.
Det aild description of the sandstone,
shales, limesto a, etc., of the Newark sys-
tem in Connecticut, with many references
to their relation to the trap rocks.

PERCIVAL, J. 43. Cited on bituminous lime-
stone near Meriden, Conn. (W. M. Davis,
'89, p. 62).

Cited on coal in connection with trap from
Berlin, Conn. (E. Iit ch ok, '35, p. 231).

Cited on contact metamorphism in Connecti-
Cut (W. M. Davis, '83, pp. 300, 301).

Cited on crescent-shaped ridges of trap in

Coinecticut (Silliman, '44).

Cit d on dip of the N-wark in the Connecti-
cut valley (W. M. D)avis, '83, pp. 3u', 3ui).

Cited on distribution of onglomerate in the
Newark of Conneeticut (Rusell, '78. p.
238).

Cited on elevation of the sandstone of the
Connecticut valley (F. H1itchcock, '58, p.
15)

Cited on geological map of Connecticut (J. D.
Dana, '91a).

Cited on geology of the trap ridges of Con-
aecticut (Hovey, '89).

Cited on hy drocarbons in the trap of Con-
aecticnt (Russell, '78b).

Cited on indurated hitumn in the volcanic
rocks of Connecticut (J. D. Dana, '78).

Cited on intrusive origin of the trap rocks of
Connectient (J. D. 1),ma. '7la).

Cited on Newark s-, m ini the Coiiecticut,
valley (W. M. Davei, '88, pp. 463, 465, 468,

x471).

PERCIVAL, J. G .--- Continued.
Cited on occurrence of coal in Connecticut (E.

Hit chock. '41, p. 139).
Cited on occurrence of zine, iron, and lead, at

Berlin, Conn. (E. Hitch ck, '35, p. 232).
Cited on the origin and deposition of Newark

strata (W. M. Davis, '83, p. 287).

Cited on origin of the red color of the Newark
sandstones (Russell, '89, p. 49).

Cited on origin of the trap ridges of Connecti-
cut (Brigham, '69, p. 24).

Cited on overflow trap sheets in Connecticut
(W. M. Davis., '83, p. 2 7).

Cited on trap conglomerate near ieraden,
Conn. (W. M. Davis, '89b).

Cited on trap in Connecticut (E. Hitchcock,
'23, vol. 6, p. 50).

Cited on trap near Newgate, Conn. (E. Hitch-
cock, '23, vol. 6, p. 49).

Cited on trap ridges near Saltonstall's lake,
Conn, (W. M. Davis, '83, p. 268).

Cited on trap ridges of Connecticut (J. D.
Dana, '75a, p. 502. Davis and Whittle,
'89. E. Hitchcock, '41, pp. 648-649. E.
Hitchcock, '58, pp. 10, 11).

Cited on trap ridges of Connecticut valley (J.
D. Dana, '47, pp.'391-392. J. D. Dana, '73,
vol. 6, p. 105).

Notice of work by (Miller, '79-'81, vol. 2, p.
148).

Percival peak, Conn. The name proposed (Pet-
ter, '91, p. :46).

Percy, 2-1. Analyses of coke from Richmond
coal field, Va. (Lyell, '47, pp. 270,274).

Perean river, N. S. Coat section near (Daw son,
'47, p. 56).

Dip of sandstone at (Dawson, '78, p. 91).
Perkiomen mines, Pa. Boundary of Newark near

(Lesley, '83, p. 196).
PERLEY, M. H. 1852.

The south shore of the by of Fundy.
In reports on the sea and riv er fisheries of

New Brunswick.
Frederieton, [N. B.], 2d al., pp. 159-160.
First em. not seen.
Dsicr1bes throe submerged ledges near the

east side of the hay of Fundy, between
Black rock and Brier island, p. 159.

PERLEY, [N. H.1. Cited on submerged ledges in
the bay of Fundy (Dawson, '78, pp. 96-97).

Perth Aniboy, N. J. Boundary of New'rk near
(Cook, '68, p. 176. H. D. Rogers, '40, pp.
117-118).

Perryville, N. J. Boundary of the Newark near
(H. D. Rogers, '40, p. 118).

Dip in shale near (Cook, '82, p. 28).
Dip ncar (Cook, '68,i. 199).
iuconformity at base of the Newark ,near

(Darton, 90, p. 15).
Petersburg, Pa. Boundary of th New ark near

(It. D. Rogers, '58, vol. 2, p. G68).
Boundary of trap near (H. D. Rogrs, '58, vol.

2, p. 690).
Character of srata near (H. D. Rogers, ' 8,

vol. 2, p. 679).
Conglomerate near (H. D, Rmers, '58, vol. 2,

p. 083).
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Petershurg, Pa. -Continued,
Iron ore associat with trap near (H. D.

Rogers, '58, vol. 2, p. 690).
Ontcrops near (Frazer, '77, p. 278).
Trap frout (C. V. Hall, '78, pp. 45, 48, 49).
Trap dikes near (i. 1D. Rogers, '58, vol. 2, p.

Petersbnrg, Va. Coal found near (Pierce, '28, p.
5s).

Peters point, N. S. Copper at (Ilow, '69, p. 66).
Decription of ( esnor, 36, pp. 19o-196. Jack-

son an 1 Alger, '3, pp. 246-248).
Minerals of (G'iner, '36, pp. 195-196).
Specific gravity of trap rocks from (How, '75,

vol. 1, p. 138).
Petit passage, N. S. I) 'at iption of (Dawson, '78,

p. 97).
Petite river, N. 8. Section at mnoutt of (Daw son,

'78, p. 89).

Section at, showing unconformity at base of
the Newark (Dawson. '52, p. 399).

Pettenburg, N. J. Dip in shale near (Cook, '82,
p. 2).

PETTER, J. T. 1887.
West Peak, and wi hat it 'aith.
In Meridon Sd. Ass ., Pro'. and Trans.,

vol. 2, 1885-1886, pp. 58-64.
In the preface to this poem thi views of var-

ions -eologists are cited wit I reference to
the origin of the trap hills of the Connec-
tient valley.

PETTER, J. T. 1891.
James G. Percival, M. 1.
In Meriden ti. Assoc., Trans., vol. 4, 1889-

18 !, pp. 22 -38.
Contains many references and qtiotationa re-

lating to Perebial's studies of the Newark
system in Connec ticut.

Philip, A. &fSon. Stone quarry of, atlielleville, N.
J. (Cook. '81, pp. 46,47).

Phanixvilie, Pa. Belodon earolinensis from
(Cope, '7 ,5 p. 34).

Beltodon lepiur l from, d soription of (Cope,
'70, p. 444).

Bivalve ;hell. a remark on the finding of the
cast of (Mui ?) at (Brit ton. '85).

ion dairy of the Nvwark area of Pentnsylvania
near (Lea. '58, p. 92).

et tr i a graril front, mention of (J. D.
Dana, '75, p. 417).

Fo sil hone, and fossil plants at, on the find-
ing of (Wh atley, '61e).

Fossil ines at, brief account of the discovery
of (Wells, '62).

Fossil crustaceans from the Newark rocks at,
reference to (Jones, '62, pp. 85,86).

Fossil from, remarks on (Lea, '57).

Fossil mollusk from, description of (Conrad,

'58).

Fossil reptiles from, description of (Cope, '66,
pp. 249-250. Cope, '69, pp. 25-26, 232.
Cope, '73, p. 210. Cope, '77).

Fossil sariant iones from, reference to litho-
gr pis of (Wh-atly, '65).

Fosr ii s.itria.n tooth fromti (1H. D. Rogers. '58,
Vol. 2. pp. 692 693).

Phatnixville, Pa..--Continued.
Fossil vertebrates from the Newark rocks at

(Cope. '85).
Fo8ils discovered at (Lesley, '83, p. 212).
Fossils found a1 (Wheatley, '61).

Account of (Lewis, '84).
Mention of (Leidy, '60).

Fossils from, description of (Lea, '56, p. 78).

Identifietion of (Frazer, '77a).
List of (Jones, '62. pp. 93-95).
Remarks ot (Lea, '57t. Leidy, '57).

Map of region about (H. ). Rogars, '58. vol.
2, op. p. 674).

Newark rocks near, mention of (Lesley, '83, p.
" 28).
Popular account of the (Lewis, 82a).

Tunnel at, description of section in (Wheat-
ley, '61).

Detailed section in (Jones, '62, pp, 95-97).
Tunnel near, position of (Jones, '62, p. 93).
Wheatley cited on fossils from (Jones. '62, pp.

93-97).
Pickering, Pa. Boundary of Newark near (Les-

ley, '8", pp 1'5,191).
Pickering creek copper and lead mine, Pa. Map

of(Lesley, '83, p. 177).
Pickles mountain, N. J. Description of (Cook,

'68, p. 193).
Diverse dips near (Na on, '8, p. 1),
Probhle faults near (Nason, '89, p. 25).
Small sandstone art near (Cook, '68, p. 75).

PICTET, F. J. 1853.
Traitk de Pal ontologie.
Parity, 12 o.. vols. 1-4, and an atlas of 110

plafvs.
'ontains a brief account of the discovery of

footprints in the Connecticut valley, vol.
1, pp. 40'0-47, atlas, pl. 20).

Piedmont coal field, a. Brief account of (Dad
do, nd Hannan, '66, pp. 402-403).

See Farmville area (Patton, '88. p. 22).
Plermont, N. Y. Dip and strike near '(Mather,

'43, p. 617).
Junction of trap and sandstone beneath (Dar-

ton, '90, p. 48).
Outcrops of trap near (Darton, '90, p. 38).
Thickness of trap sheet near (Darton, '90, p.

PIERCE, JAME . 1820.
Acetunt of the geology. mineralogy, scenery,

et c.,of the Secondary region of New York
and N4w Jersey and the adjacent regions.

In Am. Jour. Sci., vol.2, pp. 181-199).

Contains a general account of the geology of
fie region mentioned, with refer ece
esprCially to the Palisades, N wark moun-

tains, and other trap ridgr4 in New Jer-

PIERCE, JARES. 1826.
Practical remarks on the shell marl region of

the east ern part of Virginia and Mary-
lamd, and upon the bituminous coal for-
mation in Virginia and the contiguous
region,

In An . Jour. Si., vol. 11, pp. 54-59.
Contains a brief acont of coal mining in the

Richmond coal field, pp. 57-59.
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PIERCE, J. Cited on the geology of Rockland
county, N. Y. (Mather, '43, pp. 28- 281).

Pigeon hills, Pa. Boundary of the Newark near
(H. D. Rogers, '58, vol. 2, p. 668. Frazer,
'82, p. 123).

Conglomerate near (H. D. Re rs, '58, vol. 2,
p. 68o).

Contactof the Newark and limestone near (H.
D. Rogers, '58, ol. 2. p. 668).

Pine H1, Pa. Boundary of the Newark near
(Frazer, '8), p.14).

Pinte Mountain, Ga. Trap dikes in (Loughridge,
'84, p. 279).

Pine rock, Conn. Brief account of (Whelpley,
'45, p. 62).

Contact phenomena at (Percival, '42, 1'p. 429-
430).

Critical study of origin of (J. D. Dana,'91).
General account of (Silliman, '10, p. 92).
Reference to the origin of (Hovey, '89, p. 376).
Structure connected with (Percival, '42, p.

438).
Trap ridges near, description of (Percival, '42.

pp. 395,397-398).
Trap rocks of, reference to the volcanic origin

of th (Cooper, '22, p. 239).
Pine tree hill, Cona. C*Ioncerning trap ridges

near (Percival, '42,p.81).1

Pineville, Pa. Newark rocks near (Lewis, '85, p.
451).

Trap dikes near, description of (11 D. Rogers,
'58, vol. 2, p. 685).

Piscataway, N. J. Desription of sandstone near
(Cook, '68, p. 2n3).

Native iron near (Cook, '83 p.62).
Pittstown, N. J. Arenaceous strata near (H. D.

Rogers, '40, p.1 3).
Description of sandstone outcrops near (H. D.

Rogers, '36, p. 153).

Pittsylvania county, Ta. Boundaries of the New-
.ark in (W. B. Rogers, '39, pp. 74-76).

Pittsylvania, Newark belt, Va. Defined (Fon-
taine, '79, pp.3,26,33-4).

Position and brief description of (Fontaine,
'83, pp. 4-5).

Plaintield, N. J. Altered Iale near (Cook,'83, p.
24).

Analysis of sandttone from near (Cook, '68,
p.51).

Bored wells at (Cook, '82, pp. 146-147. Cook,
'85, p. 114. Ward, '71, p. 13:).

Boundary of First mountain trap near (Cook,
'68, pp. 180, 181).

Color of the strata near, remark on the origin
of the (N ewherry, '88, p. 8).

Contact 'metamorphi n near, reference to
(Cook, '87, p. 125).

Contact of trap and shale near (Cook, '82, p.
51).

Copper mines near, reopening of (Cook, '81,
p. 39).

Copper ores near (Cook, '68, pp. 676, 677).
Dip in shale near (Cook, '79, p. 30; '82, p. 25).
Dip near (C ook.'68, p. 196).
Dip of shale near (ook, '68, p. 677).

Plainteld, N. J.-Continued,
Dip of strata near (H. D. Rogers, '40, p.129).
Faults near (Cook, 't8,1. 677).
Fosp.il fihes fronm, de ariptions and figures of

JNewberry, '88).
Fossil filotprints near, notice of (Russell, '77,

p. 415).
Fossil foot print locality, reference to, as a (C.

ll. Hliteheock, '8s, p. 12).
Gap in First mountain near (Cook,'82,p.50).
Lower contact of trap siet tar (Darton, 90,

p. 29).
Metamorphosed shale near, ex posture of (Rus-

sell, '80. p. 41).
Notch in First mountain near (Nason, '89, p.,

26).
Ripple-marks, sun-cracks, raindrop inpres-

sions, and footprints at, mention of the
occurrence of (Russell,'78, p. 225).

Sandstone near, description of (Cook, '68, p.
209).

Sandstne quarries near (Cook, '79, p. 23).
Section from, to Great swamp, N. J. (Cook, '68.

p. 199, and map in port folio).
Solid hydrocarbon in trap near, on the occur-

rence of a (Russell, '78 ).
Trap near, on the intrusiv nature of (Rus-

sell, '78te),
Trap rock near, description of (H. D. Rogers,

'40, p. 146).
Trap r ck quarries near (Cook. '79, p. 25.

Cook, '8, p. 62).

Trap shit near, thickness of (Darton, '90, p.
2').

Veski lar trap near (Darton, '90, p. 26).
View of (Cook, '82, Il. 1).

Plain's mills, N. J. Boundary of First mountain
trap near (Cook, '68, p.181).

Plainville, N. J. Dip near (Cook, '68, p.197).

Plants, fossil. Age of the Newark system indi-
cate by (A assir, e1. La, '53, p. 193.
Lesquerex. '76,p.283).

Brief discusion of (W. B. Rogors, '54).
Britfsketch of (H. D. Rogers, '8, vol. 2, pp.

760-761).

Description and il ist ration of (Newberry,'88,
pp. 76-95, pls. 20-26).

De cription of (Sternberg, '20-'38).

Finding of, at Middletown, brief reference to
(Silliman, '37).

Found in Connecticat, mention of (Percival,
'42, pp. 442, 416).

From China, compared with others. North
Carolina (Newberry, '66).

From Connectie 't, description of tree trunks
found at Bristol (Silliman, jr., '47).

From Durham (Chapin, '87a).

From Durham, description and figure of
(Chapin, '91a).

From Southbury area (E. Hitchcock, '28, p.
229).

From Connecticut and 1assa uehatis, brief
description of (E. Hitch ock, '43b, p1. 12,
13).
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Plants, fossil-C Cotinued.
From Connecticut valley (E. Hitccock, '23,

vol 6, p. 79. E. 1itchcock, '58, pp. 8,166,
pls. 7,29).

Brief notice of (Warren, '54, p. 43).
Decription of (E. ( litcbc 'k, jr., '55. E.

Hitchc ock, 5:'a. pt .).

In trap teutf E. Ilitchcock, '474, p. 20).
Mention of (Hitchco'k and Hitchcock, '67,

p. 416).
Notes on (Leidy, '58).
Remarka on (I. D. Rogers '58, vol. 2, p.694.

E. Hi'thcock; '58, pp. 160. 173.
From n 'sa 'hus tt., additional facts con-

'erning (E. Hitchcock,.'60).
Brief account of (E. Hitchcock, '35, pp.

234-237).
Detailed account of (E. Hitchock, '41, pp-

4:0-458).

From East Hampton (E. Hihtccock, jr.,
'S5).

Position of, in reference to trap sh ts (B.

Hitchcck,, '55. p. 2,6).
From New Brunswick at Gardner's creek

(Dawson, '63).
At Quaco Head, notice of (Gesner, '40, p.

15).
Front New Jersey (Cook, '79, pp. 26-27).

At Belleville (A kerly, '20,1. 313).

Geological age imnicated by (Newe rry, '85).
Near Milford, d scriiption of (Lewis, '80b,

Cook, '81, p. 64. Nason, 69, p.
2 7

).
From North Carolina (Emmons. 7, pp.2 -28.

Kerr, '75, p. 143).
Age of the Newark detritined by (Fon.

taine, '83, p. 121-128).
B'ief account of, in reference to age (Em-

mons, '57b, p. 79).
Description of (Emmons, '56, pp. 283-293.

Emmons, '57, pp. 23-29, 34-38, 99-134, pls.
1 2, 3).

Dan river coal field, brief count of (Em-
mons, '52, pp. 147-148).

Deep river coal field, brief reference to (Em-
mons, '52, p. 142).

G rmuanton (Eoons, '57, pp. 27, 28, 145.
Olmated. '27, p. 127).

List of ( Fonta me, '83, pp. 97-128, pls. 48-57.
Kerr, '75, p. 147).

From Nova Scot ia, etc. (Dawson, '78, p. 99).
At cape Blomidon (Jackson and Alger,

'33, p 256).
Near Gerrish mountain (Ells, '85, p. 7E).

From Pennsylvania (Cook, '85, p. 55).
Brief account of (Lesquereux, '79).

Do.ylestown. remark on the finding of
(Britton, )

Easton, mention of (Cook, '85, p. 95).
Goldsboro, discovery of (W anner, '89).
Near Phenixville (Wheatley, '61, p. 43).
Brief record of (W heatle, 61a).

Front Prince Edward island (Dawson, '78, p.
30. Dawson and Harrington, '71, pp. 45-
44, pl. 3.

Description of (Dawso and H'arrington,
71, p. 14).

Plants, fossil-Continued.
Discussion of (Bain and Dawson, '85, pp.

158-161).
From Virginia, identified with fossils of the

Let tenkohle of G many (Stur, '88).
Richmond coal field (Lycll, '47, pp. 262,

267, 26S, 269. W. B. RCogers, '54a).
Brief account of (Lyell, '49, p. 282. Lyell,

'66, pp. 251-252).
Description of (Brougniart, '28, vol. 1, pp.

124-126, 391, pls. 14-16, 137. Bunbury, '47.
Heer, '57. W. B. Rogers,'43).

Discussion concerning (Fontaine, '79, pp.
37- 39).

General mention of (Wooldridge, '42).
List of, after W. B. Rogers (Heinrich,'78,

p. 264).
Mention of (Newberry, '766, p. 148. Nut.

tall, '21, p. 38).
Reference to (Taylor, '35),
Structure of (Lyell, '49, p. 285).
Undetermined (Fontaine, '83, pp. 90, 91,

pls. 47, 48).
Fucoid, from Prince Edward island (Dawson

and Harrington, '71, p. 46).
In tlh Newark of Virginia, description of

(Fontaine, '83).

General remarks on (Fontaine, '79, pp. 237-
- 238).1

Table showing relations of (Fontaine, '83, p.
92-93).

Mention of (Andrews, '76).
Of the coal-bearing rocks of the Newark

(H. D. Rogers, '53, vol. 2, p. 764)
I marks on (H. D. Rogers, '58, vol. 2, p.695).
Summary c ncerning (Miller, '79-81, vol. 2,

p. 242).
Pleasantdale, N. J. Plant remains in sandstone

near (Nason, '89, p. 23).
Pleasant valley, N. J. Description of quarries at

(Cook, '81, pp. 52-53).
Dip in sandstone at (Cook, '82, p. 24).
Quarries in (Cook, '81, pp. 52-53).

Pleasant Run station, N. J. Dip in shale near
(Cook, '82, p. 29).

Pleasant View, Pa. Trap fragments near (Frazer,
'80, p. 48).

Pleasantville, N. J. Description of quarries near
(Cook, '81, pp. 59-60).

Pluekemin, N. J. Altered shale near (Cook, '83,
p. '4).

Bound ry of First mountain trap near (Cook,
'68, p. 180).

Building stone near (Cook, '68, p. 509).
Contact metamorphism near, reference to

(Cook, '87, p. 125).
Copper ores near (Cook, '68, pp. 676, 678.

Cook, '83, pp. 164-165).
Dip in sandstone near (Cook, '82, p. 29).
Dip near (Cook, '68, p. 198. H. D. Rogers, '40,

p. 128).
Fossil fern from (Cook, '85, p. 95).
Fossil fishes ncar (Cook, '79, p. 27).
Limestone near (Cook, '68, p. 214).
Plaht remains in sandstone noar (Nason, '89,

p. 23).
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Plackemin, N. J.-Continued.
Quarry near (Cook, '68, p. 183. Cook, '81, p.

55).
Characterof therocks in (Nason,'89, p.23).
Descripti n of (Cook, *81, p. .1),

Sandstone near, description of (Cook, '68, p.
209).

Sandstone quarry near (Cook, '79, p. 23).
Trap hills near, brief reference-to (H. D. Rog-

era, '36, p. 159).
Trap near, vesicular (Darton, '90, p. 28).
Trap ridge near, course of (Nasm, '89, p. 34).
End of (Cook, '82. p. 49).

Section of trap and sandatone near IDarta,
'90, p. 35).

Plymouth, Pa. Boundaries of the Newark in (C.
E. Hall, '81, pp. 72-73).

Boundary of the Newark near (Lesley, '85,
p. lxxxi).

Plymouth township, Pa. Report on the ge loy y
of (C. F. Hall, '81, pp. 72-74).

Poet's seat. Mass. Description of the geology of
(W. 1. Davis, '83, p. 259).

Point of Rocks, Md. Brief account of rocks near
(Ducatel. '37, p. 36).

Conglomerate near, description of (Fontaine,
'79. p. 32).

Potomae marble at (S'haler, '84, p. 177, pl. 46)
Potomac marble at, mention of (Uhler, '79, p.

176).
Potomac marble front, illustration of (Shaler,

'84. pl. 46).

Point Pleasant, N. J. Altered shale near (Cook,
'88 p 24).

Anal sis of trap from (ook, '68, p. 216).
Bearing of joints near (Cook, '68, p. 201).
Contact netamorphism at (Cook, '68, p. 192).
Description of the geology near (W. M. Davis,

'83, pp. 277, 278).
Dip near (Cook, 'C , pp. 197,198).
Dip in altered shale at (Cook,' 79, p.29. Cook,

Dip in shaale near (Cook, '82, p. 27).
Indrated shale at (Cook, 'h2, p. 63).
Origin of trap rock near (Danrto, '89, p. 138).
Section of trap, slate and shale near (W. M.

Davis, '83, p. 309, pl. 11).
Trap outcrop near (Cook, '68, p. 192. Cook,

'2, p. 6.

Trap outcrops near, description of (Dartn, 
9 P. 68).

Trap, position of (Nason, '89, p. 36).
Pompton, N. J. Boundaries of the Newark near

(Cook, '89, p. 11. H. I). Rogers, '40, p.
118).

Brief account of geology near (Nuttall, '22, pp.
239-241).

Building stone at (Cook, '68, pp. 504-505).
Conglomnerate at (Cook, '65, p.

7
. Cook, '68,

p. 212. Cook, '82, p. 40).
Character and origin of (Russe11, '78, p. 253).
C enren'e of (Lea, '53, p. 190).
Referee t a (I ussell, '78, p. 232., 233).

Conglon rate composed of 'neissic pebbles
near (Nason, 89, p. 2 1

).

Pompton, N. J.-Continued.
Conglomerate near, description of (Kitchell,

56, pp. 144, 15).
Detailt'd d sciption of (H. D. Rog'rs, '40,

pp. 136-137).
Conglomer ate carriess near (Nason,'89, p. 40).
Contact of Newark rooks and gneiss near (H.

1). Rogers, '40, p. 16).
Dip in sandstone and conglomerate at (Coonk,

'8a, p. 30).
Dip of sandstone at (Cook, '79, p. 30).
Diverse dips tear (N son, '89, p. 19).
Footprints at (Cook, '79, P. 2n)

Brief statement concerning the occurrence
of (Lea, '53. p. 185).

Description of the occurrence of (W. C.
Redfield, '43).

Footprints from, reference to th ' discovery of
(E. Hitchcock. '43a, p. 255).

Footprints near, notice of (R 1ssl, '77, p. 41.).
Fossil estherias and fish 1asal found near

(Nason, '89, p. 30).
Fossil fishes from (Cook, '79, p. 27. W. C.

Redield, '43).
List of (De Kay, '42).

Mud cracks at (Cook, '58, p. 201. Russell,'78.
p. 225).

Raindrop and 1all impressions from (Lyelil,
'.1, pp. 238, 242 244).

Raindrop impressions, reference to (E. Hitch.
cock, '43a, p. 225).

Raindrop impression at (Cook, '68 p. 201).
Description of (W. C. Redfield, '51a).

Raindrop impressions, mention of (Lyell, '51.
Marc a, '53, p'

4  
pl.

6
).

Ripple-marks at (Cook, '68, p. 201).
Ripple-marks, sun cracks, raindrop impres-

sions, and footprints at, mention of the oc-
currence of (Russell, '78, p. 225).

Sandstone near, description of (Cook, '68, p.
209).

Sandstone outcrops near, description of (H.
D. Rogers, '36, p.152).

Sandstone quarries near (Cook, '79. p. 22).
Shale near, description of (ft. D. Rogers, '40,

p. 125).
Trap conglomerate near, mention of (Nason,

'90).
Trap hills near, brief reference to (H. D. Rog-

era, '36, p. 159).
Description of (Cook, '68, p. 185).

Trap ridge near, course of (Cook, '82, pp. 54-
55).

Trap sheet near, lower contact of (Dart n.'90,
p. 34).

Thickness of (Darton, '90. p.3).
Variegated conglomerate at, des ription of

(H. D. Rogers, '36, p. 149).

Pompton furnace, N. J. Boundary of Newark at
(Cook, '68, p. 175).

Conglomerate at (Cook, '82, p. 21).
Conglomerate quarries near (Nason, '89, p. 40).
Dip in congloulerate at (Cook, '82, p. 30).
Dip near (Cook, '68, p. 199).
Fossil idies fou ia near (Nason, '89, p. 28).
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Pompton furnace, N. J.-Continned.

Trap hill near, description of (Cook, '68, p.
18.5, Cook, '82, pp. 54-55),

Trap ridge near, course of (Nason, '89, p. 34).

Pontpton lake, N. J. Section of trap sheets near
(Darton, '90, p. 25).

Vesicular trap near (Darton, '90, p. 28).
Pompton plains, N.J. Boundary of Newark near

(Cook, '68, p. 175).
Course of trap ridge near (Cook, '82, pp.5-56).

Pond and Toket mountains, Conn. Bird's-eye
view of (W. M. Davis, 88. p. 480).

Pond church, N. J. Dip near (Cook, '68, p. 199).
Pond mountain, Conn. Description of (Davis and

Whittle, '89, pp. 110-111).
Discussion of the geological structure near

(W. .Davis, '86, pp.3
45

-346).
Evidence of faults in (W. M. Davis, '88, pp.

469-470).
Formed by overflow trap sheets (W. K. Davis,

'88, pp. 464, 465).
Sket ch nap of ( P. I. Davis, '.p. 479).

St udy of the strumtre of (W. Al. Davis, 88).
Pond mountain, Va. Boundary of Newark near

(Heinrich. '7, p. 235).
Pond ridge, Conn. Topographic form of (Perci-

val, '42, p. 303).
Tr'ap dikes near, description of (Percival, '42,

pp. 420, 421).
Trap ridges near, description of (Percival,

'42, pp. 336-37).
Trap rock of, structure of (1r'ival, '42, p.

314).
Pond rock, Conn. Detailed description of, with

discussion of geology (Hovey, '89, p. 364).
Pope's quarry, N. J. Dip in sandstone at (C'ook,

'79, p. 30).
Pope's, S., stone quarry near Hartley, N. J. De-

scription of (Ct ok, '81, p. 51).
Poquonock, Conn. Dle eripti n ta sandstone near

(Percival, '42, pp. 441 442).

PORTER, J. D. 1 22.
[Note on the trap rocks of the Ctonnecticut

valley.J
In Am. Jour. Sci., vol. 4, pp. 241-24:.
Gives a general rount of the character of

the trap rocks in the region referred to.
PORTER, T. C. Fossil foot print, ohsrve hey, at

Mtilford, \. J. (Ste Eyerman, '89.)
Porter's bank, Pa. I .port on ( razer, '77, p. 22t).
Port Gleorge, N. S. louks and minerals of (Wil-

linott, ' 4, p. 2:,L).
Port Kennedy, Pa. B;otndary of th Newark ear

(C. E. Hall, '81, pp. 83-4. ft. D. Rogers,
'58, vol 2, p. 675).

Description of a cav near (Wheat ley, '71).
Dip near (Lesley, '83, p. 190).

Portland, Conn. Additional facts concerning
Otozoum moodii from (E. Hitchcock, '55b).

Character of rocks exposed at (J. D. Dana,
'83, p. 385).

Fossil bone from, note on (Wells, '61).
Fossil fishes from, description of (Newberry,

'88).
Fossil footprints at (E. Hitchcock, '58, pp. 50

et seq.).

Bull. 85 19

Portland, Conn.-Continued.
Notice of the finding of (W. C. Redield,

'42).
Fossil footprints from, description of (E.

Hitchcock, 58).
Fossil plants from, desc'ripttits and figures

of (Newberry, '88).
Impressions of bones from (W. B. R ers,

Tnmpressions of ice crystals on sa ndstm n at
(Barratt, '45b).

Nlfvements in t he rocks at (Niles, '70, P.86).

Sandstone at, ticrcopial characterof (G.P.
Merrill, '84, P. 26, pl. 13).

Sandstone frotn, oit roscopit character of (G.
P. Merrill, '89, 1.304).

Sandstone quarries at, spontaneons move-
ments of the strata it (J. ,Jonon, 54).

Sandstone carries near (Staler, '84, p. 127).
Mention of(Percival, '42, p. 441).

Sandstone qnarries of (G. P. Merrill, '89, pp.
447-448, p1. 91

Portland quarry, Coann. Fossil plant. at (F.
H itchcoek, '58,1p. 8).

Port Richmond, N. Y. Trap rock at (t'oo, '68,
p. 1

7
8).

Trap rock at, description of the occurrence of
(Britton, '81, P. 1 -169)

Potomac area, Va. R naries and rra of(H ein-
rich, '78, pp.":5-2:6).

Potterstown, N.J. Calcareonscongloneratenear,
detailed description of ( H. D. Itogers, '40,
p. 139).

Dip in shale near (Cook. '2, p. 2)
Dip near (Cook, '68, p. 199).
Bundaries of Nuwark systetn ne'ar (Cook,

'68, p. 175. Cook, 89. p. 11).
Conglomerate nea r (Cook, '68, p. 210).
Dip in conglomerat tn ar (Cook, p. 28).

Pottsgrove, Pa. Description of trsp tiike near
(H. D. gomera, '58,ol. 2, p, 686).

Potistown, Pa. Trap hill in (Lely, '85, p.
I xxi).

Pottsville, N. J. Conglonratr near (Cook, '82,
p. 21).

Conglomerate quarries near (Nasn. '89, p. 39).
Gneiss ordering the Newark tysfm near

(Nason, '89, p. 16).
Powhatan coal mine, Va. A naly is of coal from

(litford, '87,1. 10. ''arlane, '77. p.515.
jWilliams, '83, p. 82).

Notcs on (Ta3'lor, '3', p. 2"4).
Powatan county, Va. Dts'ription of the t ew-

ark in (W. 1B. iogems, '40, p. 71-72).
Description of rocks in (W. B. Rogers, '43, p.

Pownal bay, P. E. I. Dip near (Dawson and Har-
rington, '71, p. 16).

Pralluville, N. J. Dip of sandstone at (Cook, '79,
p. 29. Cook, '82, p. 26).

Fossil crustaceans found near (Nason, '89, p.
30).

Gray sandstone near, typical localities of ( 'a-
son, '89, p. 

2
4).

Plant remains in sandstone near (Nason, '89,
p. 27).
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Prallsville, N. J.-Continued.
Quarries at (Cook, '81, pp. 59-60).
Sandstone quarries at (Cook, '79, p. 24).
Sandstone quarrie4 near ( hale, '84, p.143).

Preakness inouniain, N. J. Description of (Coek,
p2. pp 54-55).

Preakness ridge, N. J. Trap outcrop, described
briefly as a (iH D. Rg ers, '36, p. 159).

Prescott brook, N. J. Boundary of Newark Along
(Cook, '68, p. 175).

Dip along (Cook, '68, p. 197).
PRESTWICH, JOSEPH. 1886.

Geology, chemical, physical, and stratigraph-
ial .

Oxford, vol. 1,pp.i-xxiv, 1-477, 3 maps and 3
plat es.

Vol. 2 pp. i-xxviii, 1-606, pls.1-16, and 2 maps.
Vol. 1: Geologieal map of the world, frontis.

piece, p. 427. Vol. 2: Classiied list of the
ohief groups of strat in North Ameri a,
pp. 12-13. Brief accountofthTriassic in
North Ami ca, pp. 171-172, and of the
Jurassic, pp. 254-255).

Price's mine, Pa. Report on (Frazer, '77, pp. 219-
22).

PRIME, FREIERIXt', JR. 1875.
Second Geological Survey of Pennsylvania,

1874. Report of progress on the brown
liematitoare ran gesof tldi county, etc.
H arrisburg, 1875,Evol. D, pi. i-i Ax, 1-73,map.

Contains a brief meneral account of the oew-
ark of 'ennsylvania, p. 4.

PRIME, FREPERICK. 1886.
Tb coals of the United States.
In report of the mining industries of the

United States, etc. ByRaphael Pumpelly,
in Tenth Census of the United States, 4to,
vol.15, pp. 695-68

7
, pls. 40-49.

Gives statistivs of the production of coal in
the Richmond coal field in the census
year.

PRIME, F. Cited on dip of Newark sandstone
in Pnn ylvania (Shaler, '84, p. 1 6).

Prince Edward county, Va. Boundaries of the
Newark in (W. B. Rogers, '"9, pp. 74, 76-
77).

D, ,ription of the geology of (W. B. Rogers,
39, pp.77-1).

On the probability of finding coal in (W. B.
Rg ers, '39, p. 79).

Prince Edward, Va. Description of geology near
(W. B. Rogers, '39, p. 81).

Coal at, the occurrence of (Lea, '53, p. 193).
Coal near (W. R. RVgers, '39, p.81).

Prince Edward island. Absence of Trias on, gen-
eral (ElI , '84, pp. 11E-19E).

Age of the Newark system in, note in refer-
ence to the (Dawson, '58).

Age of the newer sandstones on (Dawson, '74).
Age of sandstone and shale of, remark on the

(H. D. Rogers, '58, vol. 2, p. 693).
Age of rocks on (Ells, '84, pp. 11E, 12E, 16E,

18E).
Bathygnathus borealis from (Owen, '76, p.

361).
Description of (Leidy, '54).

Prince Edward island Contilned-
On t he d isc vcry and geolo i ca age of (Daw-

son, '54 ).

I'b./ gnath as borealis in. on ihl finding of
(D iwion, '53).

C ufonity of Carboniferous and Newark on
( aws on, '74, pp. 209,217-218. Dawson,
'74 , p. 281).

Conformity of Trias and Carboniferous on
(DIaws n, '78,pp.30, ,3

Dvsript ionaof ( ason, '78,pp.116-124).
Dip of t he R sand iton in, brief account of

the (11. . ogers, '58, v 1. 2, p. 761).
Dip on (Dawson, '78, pp. 11--117).
European equivalents of rocks of (Dawson,

'78, p. 30).
Fs ii wood from, description of (Dawson,

Fossil wood in (Dawson, '78, p. 111).
Geological map of (Dawson, '78, map).
Geolo aInl fo sil fora, notes on (Bain and

Dawson, '85).
Geoloy of, hritf account of (C(hapnian, '76,

pp. Daw91. P wson, '54. 1, Kay. '66).
Briefr 'frcnce to (Ilnsill, 7S, I. 220).
port of (iw son and ldarrinton, '71).

Snimary- con crying (Capnian, '78, p. 120-
LIt).

New.-rk of, brief account of the leading fea-
tures of the (Da wson, '56, pp. 20-21).

Newark on, sket ch of tht (H1. D. Hoers, '58,
vol. _', It. 759-76i).

Newkar rocks of, account of the (Dawson,
'72).

Desription and discussion of the (Dawson,
'78, pp. 11G-124; supplement, pp. 28-33).

Mention tfl(Maretou,'58, pp. 11, 65).
Not ice of (Dawson, '78, p. 87).

Nvwark sy-tem in, brief -accunt of the (Hull,
i, ii. 86).

Permin age of the aewer rocks on (Owen,
7 . p. L59).

Vermin ago of the younger sandstones on
():m on, '75).

Vh yical geography of (Ioaw on. '72a).
Post-Carboniferous rocks of (Dawson, '78, p.

111).
Rocks of (Dawson, '78, p. 111. Dawson, '78a,

pp. 29,31).
Separation of Trias and Carboniferous on

'(awson, '7a, p. 2.
Unconformity oi (Bain, '87).

Prince Edward island, sections (Rain. '87).

Acros (Da wsn, '78, p. 31).
Bunbury island (Dawson and llarrington, '71,

p. 2).
Campnilton to cape Tryon (Dawson and

Harrington, '71, pi. -).
Capv Egm ot (Dawson and Harrington, '71,

p. 20).
Cape Kildare (Dawson and Harrington, '71,

pp. 20-21).
Darnley, near (Paw son and Harrington, '71,

pp. 18,19).

Gallas point, through (Dawson and Harring-
ton, '71, pl. -).
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Prince Edward island, sectiOnes-Continued.
Indian point (Daw.on and Harrington, '71,

pp. 17-18).
Large crtain (Dawson and Marrington, '71,

p. 20).
Orwell bay (Dawson, '78e, pp. 29,31).
Summersid, near (I)twson andi Marring on,

'71, pp. 17-18).
Tea hill to 144fast (Dawson and 1arrin ton,

'71, p1. -).

Prince Edward Newark belt, Va. Deined (Fon-
taine, '79, p. 2).

Princeton, N.J. Analysis of soil from near (Cook,
'78, pp. 37, 40).

Black shales near (Nason, 89, p. 31).
Building stone near (Cook, '8, p. 510).

Contact metamorphism near (H.D. Rogers,
'40, p. 151).

Dip in sandstone near, (ook, '82, p. 25).

Dip near (Cok, '68, p.190),
IFootprints at, brief state n t oncerning the

oc rtirrlnce of (L a, '53, p. 185).
Quarries near, description of (Cook, '81, p.

55).
Quarry at (Cook, '81, p. 55).
Reference to rocks near (Finch, '26, pp. 29-

211).
Sandstone near, description of (Cook, '6;, pp.

202i9).
Sandstone outcrop near (H. D. Rogers, '40, p.

12').
Sandstone quarries at (Shale r, '84, p. 144).

Sandstone quarry near (Cook, '79, p. 24).
Sandstone strata near, description of (M.D.

Rogers, '40, p.126).
Shale near, exposure of (Nason, 89, p. 17).
Trap outcrops at (Cook, '2, p. 60).
Trap rocks of, brie teferene to the character

of (Cooper, '22, p. 240).
Prince Wiliam county, Va. description of the

Newark in (C5 . B. Rogers, '4 , pp. 64-69).
Trap dikes and local metamorphist in (W,.

B. Roers, '55e).

Prospect hill, onu. Description of sentryy near

(E. Iitcet 'k, '23, vol. 7, pp. 3-4).
Description of trap ridges near (Percival, '42,

pp. 329-330).
Pughtown, Pa. Boundary of Newark near (Les-

ley, '83, pp. 185, 191).
Pulpit rock, Conn. Description of trap dikes in

Primary rocks at (Percival, '42, pp. 416-
417).

PUTNAM, BAYARD F. IS86a.
Notes on the samples of iron ore colle ted in

New York.

In report on the mining industries of the
United States, etc.

By Raphael Pumpelly, in Tenth Census of
the United States, 4to, vol. 15, pp. 99-144,
and 3 plates.

Contains a geological map of New York,
show ing area occupied by the Newark,
and a map of Staten island, showing areas
of trap rock and sandstne, p. 123.

PUTNAM, BAYARD F. 1886,B.
Notes on the samples of iron ore collected in

New Jersey.

PUTNAM, BAYAILD F.- Continued,

In r port of thi mining imbustrits of the
United S1 at-s, ott'.

By Raphael PuInfllly, in Tenth Cnsus of
United States, 4to, vol. 15, pp. 145-177.

Contains small rolo i :. maps of New ,ler-
sey, showing area occupied by Ncwark
rocks, pp. 146, 150.

PUTNAM, BAYARD F. iSSc.
Note; in the iron ore of Pounsy lv ni..

In report on the mining industries of the
United Stau, ci.

By Raphael Pump llv, in Tenth Census of
the i itd SIt t es, 4to, vol. 15, pp. 179 -
234, and a ma p.

Accompanied by' a logicall 7n' p of Penn-
'yl0nnia, shumin, * rca o'cupi d by the

Newark, pl. op. p. 179.
Quaco, N. B. Age rf roe kat ( aileiy,' 5, p. 1,l3).

Brief account of the geology nmar (B'ailey,
'66, p. 12 C 'hapinan, '78, p. 16. Mat-

ihb"w, '65 p. 12:1. W tit tl, ';1).
Clar'cter of rocks at (a.tIth , 115, pp. 123-

124).
Dip of Newark rocks at (Mat thow, '6, p. 124).
Man'noe at (MHatthew,' 6.5, p. 125).
Unconforuity ;t (M'attltew, ''., p. 125).

Quaco Head, N. B. Priof account of ihl gology
nearfWhittle, '91),

Brief reference to the geology of (,us sell, '78,
p. 220).

Dip at (Dawsotu, '78, p. 108).
Dip of san st on at (Emmons, '36, p.314).
1e 'ription and ag of rocks at (C rduner,'( ).
D1e riptiuneof (Ge'ner, '40, pp. 13 2').
Fossil wood at (Da wton, '78, p. 108).
Intrtsive trap t (I .iI y, latthew, at Ells,

'0, p. 2AD).
M na no r 0e pp. T7-18).
Map of Ne'ark A (M'attlh, '6. .'48

Ohb. ewr atious made ' tl (Enuon., :A36, p. 344).
Position of (Bailey, Ml'attlitw, and Ells, 180,

nap No. 1 S. E., accom panying').
-ocks of (Bailey, '72, p 217, 218. 1 niloy,

Matthe, and Elt, '8 , pp. 21' 2D. Daw-
son, '78, p. 108. Gesner, '41, p. 14).

Section near (Gesner, '40, pp.13 -23).
Thickness of Newark rocks at (Dawson, '78,

p1..1083).
Trap rock at (Bailey, Mathews and .Ells, '80).

Unconformity at bas of Newark at (Eimons,
'36, p. 344).

Quakertown, Pa. Analysis of trap from (Genth,
'81, ppr. 97-98).

quarries in New Jersey. (Cook, '79, p. 19-26).

Quarries of coaglomerate, in Rocklan county, N.
Y. (Mather, '43, pp. 2$6-287).

Quarries of sandstone at East Haven, Conn. (Per-
cival, '42, p. 434).

In New Jersey (Cook, '68, pp. 504-512),
Onthe Delawaro in NewJers'y (fl.D. Rogers,

'36, p. 157).
Near Nyack, N. Y. (Mather, '43, p. 287).
Near Trenton, N. J. (H. D. Rogers, '40, pp.

120 -121).

Near Pluckemin, N. J. (Cook, ' 8. p. 183).
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Quarries of trap in Now Jersey (Cook, '68, pp.
522- 23). -

Quonipang mountain, Conn. Description of trap
dikes in Primary rocks near (Porcival,
'42, pp. 339, 361, .242-3).

Raccoon coal pits, ('lover hill, Va. Plan and sec-
tion of (Cli ord, '7, p1. 2).

Raccoon Ford, Va. Boundary of Newark near
(H einrie l, '78, p. 236. W. B. Rogers, '40,
p. 61).

Rahway, N. J. Obscurity of exposures near (H.
D. Rog rs,'4, p. 129).

Section at (C ook, '68, 1), 242).
Rainbow village, Conn. Bituminous shale near

(Percival, '4', p 442).
Raindrop impressions. Certain peculiar mark-

ings re f rrd tio Anonynous, 39).
Disenssion of the origin of (Pesor, '51).
In the Connecticut valley (Deanc, '42. E.

Hit'hcock, '42. E. Hiitichck, '55a, pp.
189-19. E. Hitchcock, '58, pp. 166-167,
p. 32. H itchco.k and hitchcock, '67, pp.
31 -320. Warren, '54, p. 45).

In Ma. achunetns. DIescription of (E. Hitch
cok,'4l, pp.501-503, pl.49. E. Hitchcock,
'43a, p. 262).

Mention of (Marcon, '.3, p. 42, pl. 6)
Turner's Falls. Notice' of (D ano, '45b.

Mantell, '46).
In New Jersey (Lyell, '51, pp. 238, 242-244).

fention of (W. C. Redtleld,'42. W. C.
Redl tld, '43a).

Mention of localities of (Rossel, '78, p.225).
N wark (Lyell, '43, pp. 39-40. W. C. Red-

field, '421.
Pompton (Cook. '68, p. 20J. E. Hitche'ock,

'4 a, p. p2,5. Ly el, '51. W. C. ett ield,
'43. W. C. Rdtield.'51a).

Weehawk n (G ratacap,'8 ,p.
2 4 6).

Interpret i n of (1 ,11, '2 ).
(Ilr*,a ion on recent (E. lfit'heock, '43a,

p. 262).
Ohser - tions an recent and fossil (Merrick,

'51).
Phy 8cl conditions shown by (J. D. Dana, '75,

p. 421).

Recent photographs of (Ieane, '61, p. 59, pl.
45).

Referred to the bursting of Itibi'.8 (Deor,
'51a).

Similarity of, to pit. made by the breaking of
air bubbles (P Dsor and Whitn y, '59).

S ge.st d explanation of (H. P. R1igen., '55).

Raleigh, N. C. Boundary of Newark area near
(W. R.JThn on,'1, p.4t).

1 readth of the Newark ar, west 0f (Emnons,
'56, p.' 1. Olmstad '24, p. 12. Wilkes,
'5, p. .).

Brief actounjt of New rk rocks near (Olm.
stuad, '"0).

Brief accountof gelogy west of (Mc Lenahan,
'52, p. 170)

Ramapo, N. J. CongIomennte 'emretd v ith red
dhat1 (Nason, '89, p. 21).

Prescription of calcareous conglmrato near
H. Ii. Rogers, '36, p. 149. (H. D. Rogv r?,
'40, pp. 136-437,)

Ramapo, N. J.-Con ntted.
Mention of a fossil fish from (De Kay, '42, p.

385).
Trap rocks in (Mather, '43, p. 282).

Ramaapo mountain, N. J. Gneiss boidering the
Newark -stein tear (Nason, '89, p. 16).

Ramapo valley, N. J. Brings for oil in (Cook,
'68, p. 696).

Boundary of New ark in (Cook, '68, p. 175).
Trap of (Cook, '68, pp, 188-189).
Trap rock hills of (Cook, '82, pp. 48-54).

Ramsey's station, N. J. Tra out'ropuear (Cook,
'68, pp. 181-a88).

Randolph's coal mine, Va. Analysis of coal from
(Ma'cfarlane, '77, p. 51. Villiam , '83,p.

Notes on (Taylor, '35, p. 284).
Rapho township, Pa. REport on the geology of

(Frazer, '80, pp. 37-38).
Raritan, N. J. Dip near (Cok, '68, p. 19).
Raritan copper mine, N. J. Description of (Cook,

'68, p. 679).
1ike of rap in (Cook, '68, p. 204).

Raritan valley, N. J. Dip of sandstone in (Cook,
'83, p,26).

Rattlesnake hill, Pa. Tirap dike (d'In illiers,'83,
p). 20. 201).

Rattlesnake mountain, Conn. Decript ion of (Per-
rival, '42, p. 374).

Raudenbush mine, Pa. Det ail d' 'countof (d'In-
villiers, '83, pp. 342343).

Raven Rock, N. J. Building stone near (Cook,
'68, p. 512).

Dip at (Cok, '6 p. 198).
Dip in induratd shale at (Cook. '82, p. 27)
Dip of altered shale at ((ook, '79, p. 29).
Sandstone qunarres at (Cook. '7, p. 20).

RAYMOND, IR. W. 1883.
The natural cokh of CIest 'ild co unty, Va.
Lit Ant. lust. Minin E , Tias., vol. 2, pp.

44450).
1 lprintcd in I he Virginias, vol. 4, pp. 145-

14; sce. also The Virginias, vol. 4, p. 164.
tkscrilba the occurrence , illnutrat d by a

section, of Carhonit fnatonal coke] near
tfidlothi, n, Va., and gives analysis of

the ni, trial mentioned.

RAYMOND, R. 1i'. Citeid on inatiral coke in the
Sichtnud coal tidel, la. (Clithm d, '67, p.

13).
Cited tn tc origin of the natural coke of th

RiL'nond coal field, Va. (Hotclkiss. '83).
Reading, Pa. Boundary of tin N 'wark near

(f'invQilivra, '83, p. 198. Lea, '5, p. 11.
H. . Rogers, '58, vol. 2, p. 668).

CongloImrat near (Lea, '53, p. 190. H. D.
Rogers, '39, p. 19. H. P. Rogers, '58, vol.
2, p.681).

Dip of conglomerate near (d'Invilliers, '83, p.
221).

Exception in the prevailing dip of the New-
ark near (Lesley, '83, p. 162).

Sandstone quarries near (Sh.alr, '4, p. 157).
Trap dike near (d'Invilliers, '83, pp. 301, 380.

H. D. Rogers, '58, vol. 2, p. 686).
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Re4nnstown, Pa. Roundary of the Newark near
(Frazer, '80, p. 43. H D. Rogers. '58, vol.
2, p. 668).

REDFIELD, JOHN HOWARD. 1886.
Fossil fishes of Connecticut and 31ashesacbu-

shtts, with a notic of an u -esribed
gimcs.

li New York Lye. Nat. Hist., An, vol. 4,
1848, pp.35-40, pls.1-2.

A. stract in Neues J ahrbuch, 1319, pp. 24 253.
Refers to localities in tite Conecticut -alley

witre fossil fish hav en bltain ed.
Mentions previous studies of the fossils in
question, and deseribie and tigurt- 'atep.

ters gracUis. Describes. als,. anoi her
fossil fish, the nmue of which is not de-
termined. Concludes with brief remarks
on the age of the rocks from which the
fossil were obtained.

REDFIELD, JOAN H. 1841.
[Zo6logical analogies of Catopterus gracitis].
In Final Report Geol. of Massachusetts, by

E. Hitichcock. Aumh rst and Northanp-
lon, 1841, 4t , p.

4410.
Extract from aletter to E. Hitchcock in which

the characteristics of the tail of the fos-
sil fish referred to are briefly discussed.

REDFIELD, JOHN H. 1856.
[Extrct from a report to the American Asso-

ciation for te Advancement of leieete
on thl fossil fish of the 1uitc Statesi.

In a paper on the relation of the fossil tishe
of the sandstonoof Connect icut and other
Altiitic states to the ' ria,- . d Juras.
sic periods, by W. C. F dliehi.

In Am. Assoc. Adv. Sci., Pro ., vol. 10, pp.
183 -18.

Refers t the characteristics of the fishes of
the Newark system, and states opinion
with respect to geological age.

REDFIELD, J. H. Cited on the age of thbe Con-
necticut valley sandstone (J. l. Dana, '56'
p. 322. E. H itch ok, '58 , p. 5)

REDFIELD, J. H. Cited on the age of the New-
ark, as indicated by fo sil 8i.he. (Wt. C.
Redticld, '.6, pp. 181-187).

Cited tn Catpt.rus from Middletown, Conn.
(E. 11ittcck, '41, p. 440).

Cited on Catopterus gracilis (C. H. S. Davis,
'87, p. 20).

Cited on early discovery of fossil fiIts in the
Newark syt emi (N berry, '88, pp.

1 
20).

Cited on fossil Ii 1he. (E. Hitchuock, '41b, p.
244. Newberry, '88. W. C. Redtield,'56a,

pp. 357-361. H1. D. Roger., '44, p. :51).
Cited on fossil fishes- from Ctin ceti ut

(Anonymous. '3.-
Cited cm fossil fishes from thw Cone cticut

llly (E. Hitchcock, '41, p. 4 60 . D.
Rogers, '58, vol. 2, p. 694).

Cited on fossil fish. from the Housatonic val-
ley, 'onn. (Redtield, '41, p.27).;

Cited on gDens C- pteirus (Egerton, '49, pp.
4,8. W. C. Red neld, '56a, p. 361).

Extract from report on fossil fish (W. C. Red-
field, '56a, pp. 359-361).

REDFIELD, J. H1.-Continued.
Lisf of fol il tes front New J-rsey and the

Connctiiett valicy describe d by (Ih; Kay,
'42).

REDFIELD, J. H., and W. C. UEIIFIELD. 1857.
On the relation of the pst- Permean fishes of

f'.nnectient and othir Atlantic stat s to
the Triassic and Jurassic periods.

In Edinburg new Philosophical Journal, it. s.,
vol. , p- 9-30).

An abstract oft paper read by W. C. Red-
field at the meeting of the American As-

sociation at Albany, N. J. Publish ed in
Amn. Ass-oc. Adv. Scl., Proc. [vol. 10], tenth
meeting, 1856, pp. 180-188.

REDFIELD, J. H. and W. C. Cited on the age of
the Nw kar (H. D. Rogers, '44, p. 248).

R(EDFIELD, W. C.]. 1838.
New-ly discovered ichnolites [at Middl town,

C onel.].
In Am. Jour. ,i., vol. 33. pp. 201-202.
Mentions discoveries of fossil footprints in

the 'ottecticut ,allvy, by E. Hitcheock
and R. Warnr.

REDFIELD, WILLIAM C. 18118a.
Fossil fshes in Virginia.
In Am. Jour. Sci., vol. 34, p. 201.
Brief note referring to a specimen shale with

citetroue fossil fishes on it, found in the
Richmtold coal field, Va.

R[IEDFIELD, W. C.]. 1889.
[Note on fossil fishe from New Jersey.]
in Atm. Jour. Sci., vol. 36, pp. 196-187.
Fossil lihes from Morris count y, N. J., are

stAted to le C'tpteruis qtraelis md a spe-
dies of Ptainoniscus, boti of whelt have

an itound in he sadst n of the Con-
necticu t valley. A prev it notice of the
fssils tit lited in this article may be
fmitid in A m..otiur. Sci., vol. 35,1 .192.

REJIFIELDi, W. C. 1841.
Short n ti'eS of American fossil fishes.
In Am, Jour. -c _i. 41, p1). "4-28; abstract

in At. Jour. Sci., vol. 41, pip. 164-165, and
also in At. A.sso. U eol. and Nat., Proc.,
1840.1812, til. 17-18.

Describes -wver-al sp-cis of Palmonisus and
Catp nts front the C nnc-ticut valley
and Nc-w Jer. ey. Remark on the widedis-
tribtiion of species in the Newark sys
teat.

REDFIELD [W. l. ]. 1t4:.
[Ccntrein t raindrop itnressions, fcit prints,

and fossil fi has from the New Red sand-
stone tf Ne Jersey and th Cotn cticut
Salley.

In A m. J iur. Sci.. vol. 43, p. 172; also in Am.
Assoc. kiwi, and Nat., Proc., 1840-1842
p. 65.

Mentions an observation of fossil raindrop
impressions at Ne 'ark, N. J.; and also
notes the dis cover of tiossil footprints and
fossil lihes in the sandstn t of tit Con-
necticut valley.

REDFIELD, IV. C. 1IN42a.
[On some newly discovered ibthyolit s in

the New Ied sandstone of New Jer sey.]
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REDFIELD, W. C.-Continued.
In L adon 'C;eol Soc., Proe. v ol.4.1845,p.23.
Mention, newlyI discovered fossil ish asso-

einted with tracks and rain marks.
REDFIELH, W. C. 1843.

Notice of nwiy discovered fish beds ad a
fossil foot mrk in the Red sandstone for-
mation of New Jersey.

In A m. Jour. Sci., vol. 44, pp. 134-136.
Describes the occurrence of f'sii fish, a fossil

footprint, together with raindrop and hail
impressions, and ripple marks prodced
by waye;, at Pompton, N. J.

REDFIELD, W. C. 1 48*.
Remarks on some new fishes and other fossil

memorials from the New 1rd sandstone
of New Jersey.

In Am. Jotir. Sci., vol. 45, pp. 314-315.
A abstract of remarks concerning the age of the

Red sandstone of New Jersey as indicated
by fossil fish. Mentions also the occur-
rece of footprints and raindrop impres-
.ions.

REDFIELD, WILLIAM C. 1851.
On the post-Permian dato of the Red sand-

stone io ks of New Jersey and the Con-
necticut vale y, as shown by their fossil

rinas. (Abstract.)
n :A ,.A soc. Aduv. Sci., Proc.,vol.5, pp. 45-46-

A abstract in Ann. Sci. Discov., 1852, p. 249.
SReference to papers by C. T. Jackson, which

assigned the Newark system to the Silu-
rian, and also to t1he claim of inonformity
in the t wark, sgg ested by D. A. Wells.
Th ,oncls;ion reached is that the New-
ark pr sents an unbroken series, and is
charaterized by a fauna mid flora as re-
cent as the Trias.

REFIIIELII, IV. C. 18511.
On th, fo.;sil rain marks L mud in the Red

4and tone rocks of New Jer.e y and the
Co fnecticit valley, and their anthenti
charat er.

In Am. A.ssoe. Adv. Sci., Proc.,vol. 5, pp. 72-75.

Describes fossil raindrop iupres ion found
at Ponpt n, N. J., and disensses the na-
ture of th ir origin.

REDFIELD, W. C. 1856.
On tihe relations of the fossil fishes of the

dsaones of Connecticut and other At-
lantic states to the Liassie and Junirsic
periods.

In Am. Assoc. Adv. Sci., Proc., vol. 10, 1857,
pt. 2, pp. 180-188.

Abstract in Edinburg Now Philosophical
Journal, n.., vol.5, 187, pp. '9-;70; also
in Ain. Sci. Discov., 17, p. 18.

Reviews the evidence furnI'sh b1 ti foss i
fishes of the Connectie't V A1,. Neu Jer-
scy, etc., in reference to the age of the
dcp.sits contaning b them. Pripos s the
name Ne w ark group.

REDFIEL D, W. C. 1856a.
On tie relation. of the fossil shes of the

sandstones of Connecti ut and other At-
lantic states to the Li-ssie and Otlitic pe-
riods.

REDFIELD, W. C.-Continued.
In Am. Jour. Sol., 2d ser., vol. 22, pp. 357-393.
Abstract in Neues Jahrbuch, 1857, pp. 87-$.
Revies t he progress that has aecn made in

the study of the fossil fishes of the New-
ark syst m, and discusses the question of
the age of the system, as indicated by the
f ssils referred to above.

REIDFIELD, W. C. 1857.
On the relation of the post-Permian fishes of

Connecticut and other Atlantic states to
the Triassic and Jarassic periods.

See Redfield and Rsidfield, 1857.

REDFIELD, IV. C. Adoption of the name,
"Newark system, proposed by (Russell,

Cited on age of the Connecticut valley sand-
stone (E. Hitchcock,. 8, p. 5).

Newark system (Lea, '53, p. 193. Lea, '58.
Taylor, '48, P. 46).

Red sandstone of New Jersey, Virginia, etc.
(J. D. Dana, '56, p. 322).

Cited on Catopteris from the Richmond coal
field, Va. (H. D. Rogers, '44, p. 251).

Cited on fossil fishes (C. H. Hitchcock, '71, p.
21. E. Hitchcock, '41b, p. 244. New-
ber y, '88, in many places).

Cited on fossil tishes from Boonton and Pomp.
to, N.J. (ILea, '53, p. 193).

Connecticut valley (Lye 11, '66, p. 456).
Riehmond dual field, iVa. (Lyell, '47, p. 276,

pls. 8, 9. W. B. Rugers, '43, pp. 301, 315).
Cited on fossil footprints in New Jersey (E.

Hi'tchock, '43, pp. 255, 303. Lea, '5
3
, p.

Cited on fossil plants at Little Falls, N. J.
(Lea, '53, p. 1

93
).

'ited on genus Catopt rms (Egerton, '49, p. 8).
Cited on name "Ne ark" (C. H. Hitchcock,

'71, t. 21).
Cited on Newark system in New York (De

Kay. '42, p. 385).
Cited on raindrop impressions from New Jer-

sey (Lyel, '51, pp. 38, 242-244).
Lit offoss illishes from New Jersey and the

Connecticut v aley described by (De Kay,
'42).

Notice of the study of fossil fihes by (Miller,
'79-'81, vol. 2, p. 147).

Red head, N. B. Bcacb of mag netit, sand near
(Railey, '72, p. 221).

Contact of trap with oId r sedim eta (Bailey,
'72, P.22.

Position of (Bailey, NIthews, and Ells, ' 0,
snap No. 1 S. 1. accompanying).
kocks of (Bailey, '72, p. 217. Baily, Math-
ews, and Ells, '80, p. 2111,. (lesner, '39, p.
51).

See also Gardners creek.
Red Hill, Pa. Conglomerate near (H. D. Rogers,

58, vol. 2, p. 680).
Red sandstone hill, Conn. Rock of (Percival, '42,

p. 440).
Relds bridge, Va. Boundary of Newark near

(Heinrich, '78 p. 237. W. B. Rogers, '39,
p. 75.
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Reids bridge and Charlotte, Va. Scti-n between
(W. B. Rogers, '39, pp. 79 ).

Reid', coal mine, Va. Depth of (Taylor, 48 p.
48).

RENWICK, EDWARD. Cited n fossil fish from
New Jersey (W. C. Redfield, '39).

Reptiles, fossil. Distribution of, in time (Em-
mons, '57, pp. 56-57).

From Connect icut valley (1leane, '45a. H. D.
101r, 5 , o.2, p.

6 9
4. W ian. ' 5).

From tNwark system (H. D. Ron rs, '513, vol.
2, p. 695).

Front New Jersey (Cope, '68, p. 733).
From Nortli Ca rolina (Cope, '75. Emmons,

'52, pp. 141-142. Emmona, '56, pp. 993-
320,335-337, 347, pl1. 5. Etints, '57, pp.

54-93, 145-147, p1. 8. Emmion , '57b, pp.
77-78).

From Pennsylvania (LEv, '51, lp. 171-172.
Cope, '85. H. D. Rogers, '58, vol. 2, pp.
692-693. Wheatley,'61, pp. 44-46. Wheat,-
ley, '61a).

From Prince Edward Island (Dawson, '78, p.
118. Da wson and Harrin,,ton, '71, p. 46).

Found at Now London (Da son, '53).

From Richmond coal field, Va. (W. B. Rogers,
'43, p. 300).

Sunnnary concerning (0. C. Marsh, '77. Mil.
ler, '79281, vol. 2, pp. 243-244).

Road's mill, Pa. Boundary of tie'Wewark near
(H. D. Rogers, '41, pp. 16, 39).

Dip of conglomerate at (H. D. Rogers, '41, p.
39).

RICE, WILLIAM NOllTH. 1886.
On the trap and sandstone in the gorge of the

Farmington river at Tariffi ille, Cnn.
In Am. Jour. ScI., 3d. ser., vol. 32, pp. 430-433.

escrioes the outcrop of sa overflowed trap
sheet with a trap conglomerate resting
npon it; and also of the occurrence of a
breecia of trap and sandstone. The facts
reporte in think pir stipport the eoimin-
sion that e mie of the trap shoOs of the
Newark were over lows. 2er !B is, '83.

RItE, WILLIAM NORTH. ited on ori3,ia of il;
trap hill. of Conn'ectient (Cmhpin, '87, p.

26)-
Cited on overflow trap sheets in Connecticut

(W. M. Davis, '8, p. 46).
Rice coal mine, Va. N oes on (Taylor, '35, p. .84,

285).
Rice pointP. F. I. Fossil plants from (Bain and

IDawson, '85, pp. 156- 15).
Riceville. Va. u,4mndary of t he Newark near (W.

1. 1.g.e. '39, pp. 74 7., 76).
Riceville and Chalk Level, Va. Section ietw nee

(W B. [ofers, '39, p. 79).
RICHARDSON, JA hE. 15 1.

Rep rtof a local xpl ration of the Mag
dA.in lands, 1 -1881.

In Geological Survey of Canada. Report of
progre5e for 187!)'. Montrea. Pp. 1-
ll,.

States thal there :rte soe reasons for sup.
pksin that crtain ed samdtonec amve
thwCarboniferon of th iMa dalea island
miy be of Permian or Triassic age, p. 8G.

Richmond, Va. Brief description of cal mines
at r (Lyell, '54, p. 12).

Richmond hay, P. E. 1. Discovery of fossil rep.
tile near (Ells, '84, p. 19E, note 2, on atlas
shleet No. 5 S. W.).

Limestone near (Dawson and Harrington, '71,
p.34).

Trap at (Dawson, '78, p. 123. Dawson, '78a,

pp. 29, 31).
Richmond coal field, Va. Additional notes on

(Clifford, '88).
Age of, as indicated by fossil plants (Bun-

bury, '47, p. 287. Fonmtaie, '79, pp. 37-'39.
Foster, '51. E. Hitchcock, '56, p. 99.
Lesquereux, '76, p. 283. Lyell, '47, p.274-
280. Lyell, '57. Marcou, '49. Marcou
'88, p. 30. W. B. Rogers, '42c. W. B.
Rogers, '55a. Shaler, '71, pp. 114, 115, 117.
Zeiller, '88).

Analyses of coal from (Clemson, '35 W. R.
Johnson, '50, pp. 175-176. W. R. John-
son, '51, p. 12. Silliman and Hubhard, '42,
Wiliamns, '83, p. 82).

Area of (Heinrich, '78, p. 232).
Boundaries of (Heinrich, '78, pp. 230-232).
Brief account of (Ashburner, '87, pp. 352-353.

Clifford, '87. Coryell, '75. Daddbw anid
Bannan, '66, pp. 395-403. Emmons, '57,
pp. 3, 33, 34. C. H. Hitebcock, '74.
Hotclkiss, '73. Hotchkiss, '81, p. 120.
Hote'hkiss, '83. Hull, '81, p. 4WD Le
Conte, '82, pp. 457-459. L yell, '49, pp. 279-
288. Lyell, '71, pp. 362--363. M afarlane,
'77, p. 507. M lure, '09. MitcheII, '42, p.
59-60. Nuttall, '21, pp. 3

5- 3
7. Patton,'88,

pp. 22- .3. Pierce, '28, pp. 57-58. W. B.
Rogers, '37, pp. 5-6. W. B. Rogers, '40,
pp. 71-72. W. B. Rogers, '43b, pp. 532-533.
Silliman, '42. R. C. Taylor, '34. Wil.
liams, '85, pp. 97-98).

Coal from, examination of (W. R. Johnson,
'44, pp. 308-451).

For the Now Orleans exposition (Hotchkiss,
84).

G vneral character and elicieny of (W. R.
lohnson, '50, pp. 133-134, and table op. p.

134).
Organic structure of (Lyell, '47, pp. 268-

269).
Coal, production of, in 1885 (Ashburner, '86,

p. 69).
In 1887 (A shhurner, '88, p. 361).
In 18 3-'84 (Williams, '85, pp. 97-%).

Coal in, brief review of (Chance, '85, pp. 18-
19).

CoaI mines in, account of (Grammar, '18).
Coal, thick ss of (W. B. Rogers. '43).
Coke, natural, and trap dikes in (Heinrich,

'75).

Coke, natural, from (W. R. Johnson, '42.
Lyoll, '47, pp. 270274. Raymnd, '83. W.
B. Rogers, '42b. W. B. Rogers, '54a.

Oruin tof (Hotchkiss, '83. St- ns, '73).
I iarks on (Coryell, '75. T. S. Hunt, '75,

W urtz, '75).
Depth of shafts in (W. B. Rogers, '436).
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Richmond coal field, Va.-Cont in-d.
Description of (Fontaine, '79, pp. 34-39. W.

C. Johnson, '3, p. 41. Lyell, '47. Lyell,
'66, pp. 451 - . W. B. Rogers, '36, pp.
52-61. Taylor, '5).

Description cf i he mines in (Wooldridge, '42).
Dip of rocks in (Fontaine, '79, pp. 35,36).
Dips in (W. t. Rog rs, '437. p. 533).
Economic value of (Hot hkiss, '80, pp. 91-92).
Explosion in M;idlothian colliery (Heinrilh,

'7().
Extent and boundaries of (Fontaine, '83, pp.

2-4).
Ext rat from Lyell's account of (G reer, '71).
Fire in (Mlefarl.ne, '77, p. 507).
Fire in the mines of (Taylor, 48. pp. 48-49).
Fossil dishes of (Lyell, '47, pp. 275-280, pl. 8-9.

W. C. Redtield, '38a).
Fossil plants from (Emnmons, '56, pp. 328-329.

Emmons, '57, p. 101. Fontaine, '83. New-
herry, '76b, p. 148).

Description of (Brongniart, '28, vol. 1, pp.
124-126, 391, p s. 14-16, 137. Bnabury,
'47. W. B. lgoers, '43. Heer, '57).

Geology and economic importance of (Taylor,
'48).

Hist orie and economical account of (Maefar-
lane, '77, pp. 10.-115).

History of commerial development of
(Chance, '85, pp. 22-23).

Iron ores, brief account of (W. L. Ro<ers. '80,
p. 52).

Lignite from (W. . Hogera, '5).
M1lidlothian colliry ( Einrich., '73).

fCodit ion tf in 1876 (}Iiinri h, '76t).
Ohservations of Lyll and Bunbury in (De

La 1e tI, '48).
Observation, of C. Lyel, cited (De La Beehe,

'48).
O sevat iona on the str uture of (New ell, '89).
Partial list of fossils from (J. Hall, '52, p. 66).
Iea rka on abne, of reptilian remains in

Renrk in0 mti hod of mining (Coryell, '75).
Section acro- (''aylor. 48, I. 47).

A 'ter 1):dlow (L Coont., '84, p. 328).
sti n in (Enonns. '56, p. 339. Emnmons,

'o7, pp. 11 12. l.e 'ate,. ',S2, p. 457.)
;eetion of (W. B. 31g ., ', pl. -. W. B.

Ro' ers '39. pl. 2. Rog <rs, '84, pl. 7-8)-
Setiona of dike, in, afttr C. Lyell (W. X

D)avi., '8, 'p. 281, p1. .).
5cctions in (Ileinrich1, '7 ),
Stroetare of (Ly cll, '47, pp. 2 1-48. Shaler.

71, pp. 314,11 5, 117).
s rnctural feat ,rc of (-h ler '77).
T hick1ss of rutk.s in (Fat, aine, '7. p. 3 ).

Richmond county, N. C. Small area of N ewark
in (Mitheltl, '42, p. 130).

Riekhmond county, N. Y. Aceount of led sand-
st one and conglon'rate in (Mather, '43,

pp. 28,-5294).
Geological tmra> of (Mal hr. '43, pl. 1).
Geology of (Mlather, '3, ip. 11-117, 122-1'7).
'rap rocks of (Ma lar '43, pp. 279-282)

See alao Staten Islad.

Ridge station, Pa. Bonadaries of the Newark In
(C. E. Hall, '81, pp. 72-73).

Riegelsrille, N. J. Section from, to Trenton, N.
J. (Cook, '68, p. 199, and map in portfolio).

Riggs, R. i. Analysis of naturalcoke from Rich.
mond coal field, by (See Clarke, '87

,p.146).
Righter's quarry at Newark, N. J. Description

of (Cook, '81, pp. 48-49).
Ringing rocks, Pa. Trap outcrop near (Cook,

'82, p.63).
Ringoes, N. J. D esription of trap, contact

Inetamorphism, ete., near (H. D. Rogers,
'40, p. 155).

Dip In red shale at (Cook, '32, p. 26).
Dip near (Cook, '68, p. 197).

Rlker's hill, N. J. Description of (Cook, '68, pp.
185, 186. Cook, '82, p. 56).

See also Third Watchung mountain.
Ripple-marks. A peculiar form of, discussed

.(Shepard, '67).
Iln Connecticut valley (E. Hitchcock, '58,

pp. 168-1(9, pla.43, 50. Warren, '54, p.46).
Conditions of depositions shown by (Lyell,

'66, p. 453).
Description of (E. Hitchcock, '41, pp.

445-446).
Supposed to be tadpole nests (E. Hitchcock,

'56, p. 111).
In New Jersey, locaities of (Russell, '78, p.

25)a

N wank (LyclI, '43, pp. 39-40),
Pompton (Cook, '68, p. 201. W. C. Red-

field, '43).
W ehankea (C nataap, 'S6, p. 246).

In North Carolina (Eim os, '56, pp.232,286).
Egpt (Emmons, '57, p. 32).

In Penmsylvatnia, Coopersburg (H. D. Rogers,
'58, vol. 1, p. 1 1).

Planixville (Wheatley, '61, p.45).
River coal mine, Va. Description of (W. B. Rog-

mia, '36, p. 64).
Notes on (Taylor, '35, p. 284).

Ritzer's mill, Pa. Boundary of the Newark near
(Frazer, '80, p. 15).

Roaring brook, Conn. Special account of trap
sheets near (Davis and Whittle. '89, pp.
116118).

Rohard's mill, N. C. Boundary of Newark hear
(Mitchell, '42, p.130).

Robb, [-. Cited on age of rocks at cape Tor,
mentin, N. B. (Dawson, '78, p. 124).

Robbins and McGuire. Flagstone quarries of,
near Milford, N. J. (Cook, '81, p. 64).

Robinson, J. . 1. Stine quarries of, at Bell-
Ville, N. J. (Cook, '89, p. 45).

Robinson and Joyce. Stone quarries of, at Bell-
- ville, N. J. (Cook, '81, p. 46).
Rock brook, N. J. Dip along (Cook., '68, p. 197).
Rock church, N. J. Trap rock quarried near

(Cook, '81, p. 63).
Rock factory, Conn. Description of trap dikes in

Primary rocks near (Percival, '42, pp.
42,-26).

Rock fails station, Conn. Description of trap
ridges near (Davis and Whittle, '89, p.
114. pl. 3).
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Rock ferry, Mass. Dip and strike of rocls at (E.
Hit chcock, '41, p. 448).

Rock ferry (South Hadley), Mass. Dip of rocks
benta h trap at (E. Ilitchcock, '35, p. 223).

Rockingham county, N. C. A account of the geol-
ogy of (Emmons, '52, pp. 144-153. Mitch-
ell, '42, pp. 133-134).

Rockland county, N. Y. Account of the geology
of (Mather, '39, pp. 116-117, 122-127).

Account of the Red sandstone and conglom-
erate of (Mather, '43, pp. 285-294).

lBrief account of the geology of (Emmons, '46,
pp. 200-201. Lincklaen, '61).

Character and origin of the, Newark conglon-
erate at (Russell, '78, p. 253).

Description of conglomerate in (Russell, '78.
p. 236).

Description of trap ridges in (Darton, '90, pp.
38-39).

Geological map of (Mather, '43, pl. 1).
Section across (Mather, '43, pl. 45).
Table of dips and strikes in (Mather, '43, pp.

616-617).
Trap rocks of (Mather, '43, pp. 278-283).

Rockland lake, N. Y. Brief account of rocks near
(Pierce, '20, pp. 186-187).

Dip in sandstone at (Cook, '82, p. 29).
Faults near (Nason, '89., . 25).
Trap outcrops near (Darton, '90, p. 38.

Mather, '43, p. 280).
Rock mill, N. J. Dip near (Cook, '68, p. 197).

Trap outcrop near (Cook, '68, p. 192).
Rock or Sourland mountain, N. J. Described as

a trap outcrop (H. D. Rogers, '36, p. 159).
Rocktown, N. J. Boundary of trap near (Cook,

68, p. 192).
Brief reference to trap hills near (H. D. Rog-

ers, 36, p. 159).
Contact phenomenal at (Cook, '82, p. 62).
Description of trap, contact metamorphism,

etc., near (H. D. Rogers, '40, p. 153).

Dip at (Cook, '68, p. 197).
Dip in indnrated shAlc at (Cook, '82, p. 26).
Trap rock quarries at (Cook, '79, p. 26).

Rocktown, Pa. Contact inetamorphism at (11,
D. Rogers, '58, vol. 2, p. 687).

Trap dikes at (H. D. Rogers, '58, vol. 2, p.
687).

Rockville, Pa. Boundary of the Newark near
(C. E. Hall, '81, p. 56).

RPference to quarries near (C. E. Hall, '81, p.

Inconfornity of Newark system -with under-
lying gneiss (H. D. Rogers, '36, pp. 144--
145).

Rocky hill, Comn. Contact metamorphism near
(E. Hitchcock, '41, p. 57).

Description of (Silliman, '30, pp. 122-131).
Dip of sandstone beneath (Silliman, 30, pp.

122-131).
Fossil fish near (Percival, '42, p. 442).
Fossil footprints near (E. Hitchcock, '41, p.

466. E. Hitchcock, '58, pp. 50 et seq.).
Section of rocks at (Lyell, 42).
Trap ridges near (Percival, '42, pp. 387-388).

Rocky bill, Mass. Description of contact meta-
morphism at (E. Hitchcock, '5, pp. 422-
423.

Locality for fossil footprints (E. Hitchcock,
'48, p.132).

Rocky hill, N. J. Altered shale at (Cook, '68, p.
214).

Analysis of soil from (Cook, '78, pp. 37,39).
Analysis of trap from (Cook, '68, p. 215).
Bearing of joints at (Cook, '68, p. 201).
Building stone near (Cook, '68, pp. 509-510)..
Contact met amorphism at (J. D. Dana, '43, pp.

113-114. H. D. Rogers, '36, pp. X63-164).
Dip in sandstone and shale at (Cook, '82, p. 25)..
Dip near (Cook, '68, p. 196).
Dips, diverse, near (Nason, '89, p. 19).
Description of (Cook, '68, pp. 189-190. Cook,

'82, pp. 59-60. Darton, '90, pp. 59-61).
Description of trap and associated metamor-

phosed rock at (H. D. Rogers, pp. 149-152).
Exposure of shale near (Nason,'89, p.17).
Origin of trap of (Darton, '89, p.138).
Position of trap near, in the Newark system

(Darton, '89, p. 139).
Probable faults near (Nason, '89, p. 26).
Quarries of trap rock at, mention of (G. P. Mer-

rill, '89, p. 436),
Sandstone and trap at (H. D. Rogers, '40, p.

126).
Sandstone quarry at (Cook, '79, p. 24).
Section through (Darton, '90, p. 59).
Trap boundary near (Cook, '68, p. 190).
Trap outcrop near (H. D. Rogers, '36, p. 159)
Trap rock quarries at (Cook, '79, p. 25. Cook,

,81, p. 62).
Rocky hill depot, N. J. Trap boundary near

(Cook, '68, p.189).
ROGERS, HENRY D. 1886.

Report on the geological survey of the state
of New Jersey.

Philadelphia, 1836, 2d ed., pp. 1-188, p1.1.
First ed., Philadelphia, 1836; each edition is

paged the same up to p. 174.
Contents relating to the Newark system:

Page.
Newark system of New Jersey....- 144-170

General view...................... 144-146
Variegated congloinrate.......... 146-150
Red shale and sandston............ 150-159
Trap rocks and contact metamor-
phism......,................ 159-166

Copper ores......................- 166-170

ROGERS, HENRY DARWIN. 1839.
Third annual report on the g lo ical survey

of the state of Pn.s ylvania.
Harrisburg, Pa., 16mo, pp. 4-119.
Name Middle Secondary strata applied to the

Newark, p. 12. Unconformity between
the Newark and underlying rocks (other
examples are mentioned on p. 21). Gen-
eral dip of the strata ; former extension of
the Newark beyond its present limits, p.
17. The area occupied by the Newark
given by counties, and its northern and
southern boundaries described. Occur-
rence of variegated congloinerate, Red
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ROGERS, HENRY DA RWIN-Continued.
sandstone, and trap. Localities where
variegated conglomerate occurs along the
northernborder of the area. The hypoth-
esis is here advanced that the sedimentary
rocks of the Newark in Pennsylvania,
New Jersey, etc., were deposited in their
present inclined position by a river rising
in Virginia and flowing northward, pp.
18-23.

Trap dikes with accompanying dislocation
and metamorphism in the adjacent beds,
together with the occurrence of ores of
iron and copper along the lines of contact,
pp. 18-23.

ROGERS, H E NR Y D. 1840.
Description of the geology of the state of New

Jersey, being a final report.
Philadelphia, pp. 1-301, pl. 1, and map.
Contents relating to the Newark system:

Page.
Descriptions of the northwest boun-

dary ........................... 16,18
Detailed description ................. 114-171

General description ................ 114-117
The red argillaceous sandstone..... 117-135

Geological range ................. 117-119
Composition and structure....... 119-135

Variegated calcareous conglomer-
ate ... ....................... 135-141

Description and geographical
range .......................... 135-141

The trap rocks and geographical
range .......................... 141-158

Geographical range........... 141-143
Composition, structure, and rela-

tion to other rocks............. 143-145
Local features and contact meta-

morphism ................... 145-158
Somerville trap ridge and Bridge-

water copper mine ............. 147-148
New Brunswick ............... .. 148-149
Rocky hill and its prolongation . 149-158

Copper ores------........--.......... 158-165
Economic geology.................... 165-166

Conditions of deposition ............. 166-171
ROGERS, HENRY D. 1841.

Fifth annual report of the geological explora-
tion of the commonwealth of Pennsylva-
nia.

Harrisburg, pp. 1-156, p1. 1.
Describes the Newark rocks bordering the

South mountain, Pa., pp.16-17,38-39.

ROGERS, H ENRY I. 1841a.
[Remarks on the columnar structure of the

trap dikes of Pennsylvania and on the
magnetic iron ores of New Jersey.]

In Am.Jour.Sdi., vol. 41, p. 173; also in An.
Assoc. Geol. and Nat., Proc, 1840-1842,
p. 26.

Brief abstract of a remark on a paper by Prof.
Mather concerning joints in rocks.

ROGERS, IH.. D. 1842.
[Remark on the independent origin of the New

Red sandstone of the Connecticutt valley
and of New Jersey and Pennsylvaia ]

ROGERS, H. D.-Continued.
In An. Jour. Sci., vol. 43, pp. 1701,171, 172;

also in Am. Assoc. Geol. and Nat., Proc.,
1840-1842, pp. 63,64, 66.

Brief abstract of remarks to the effect that
the Newark rocks of the Connecticut val-
ley and of the New Jersey-Pennsylvania
area was formed in independent basins.

ROGERS, H. D. 1843.
[Remarks in reference to the age of the New-

ark system.]
In Philadelphia Acad. Nat. Sci., Proc., vol. 1,

p. 250.
States that Posidonomia minuta, from Prince

Edward county, Va., indicates that the
rocks in which it occurs are the New Red
sandstone.

ROGERS, HENRY D. 1843a.
On the physical structure of the Appalachian

chain, as exemplifying the laws which
have regulated the elevation of great
mountain chains generaly.

fSee Rogers, William B. and H. D.Rogers,1843.
ROGERS,[H. D.] 1843b.

[Remarks on the age of the New Red sand-
stone of the Connecticut valley and New
Jersey.]

In Am. Jour. Sci., vol. 45, p. 315.
Abstract of remarks on a paper by W. C. Red-

field.

[ROGERS, H. D.] 1843c.
[On the crescent form of the trappean dikes

of thbe Newark sandstone regions of New
Jersey and Connecticnt.]

In Am. Jour, Sci,, vol. 45, p. 334.
Abstract of remarks on the cause of the topo-

graphic form of the trap ridges referred to.
IglGERS, HENRY D. 1844.

Address delivered at the meeting of the A sso-
ciation of American Geologists and Natu-
ralists, held in Washington, May, 1844.

In A n. Jour. Sci., vol. 47, pp.137-160, 247-278.
Reviews the progress made in the study of

the Newark system up to 1844.
ROGERS, H. D. 1818.

[Altered shales and sandstones at New Hope,
Pa.]

In Boston Soc. Nat. list., Proc., vol. 3, 1848-
1851, p. 30.

A brief record of contact metamorphismt.
ROGERN, HENRY 9. 1853.

[On the thickness of the Connecticut valley
sandstone.j

In Boston Soc. Nat. Hist., Proc., vol. 9, 1851-
1854, pp. 379-380.

Remarks on a paper by Edward Hitchcock,
states that the Newark strata may have
Leen deposited in an inclined position.
Refers to instances where the system is
not so thick as might be inferred.

ROGERS, H11. D. 1853a.
[Remarks, on the age of Connecticut sand-

In At. Acad, Proc., vol. 3, p. 70.
ROGERS, H. D. 1854.

[Rear ks on fossil footprints.]
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ROGERS, H. D.-Continued.
In floston Soc. Nat. Hist., Proc., vol. 5, 1854-

1855, p.30.
Brief remarks in discus ioir of a paper by

Boiauv.
ROGERS, H. D. 1855.

[Remarks on footprints and raindrop impres-
sions.]

In Boston Soc. Nat. Hist., Proc., vol. 5, 1854-
1856, pp. 182-185.

Indescribingeertain Carboniferous footprints,
refers to those of the Newark system, sug-
gests that the so-called raindrop impres-
sions may have been made by spray from
breaking waves, p. 185.

ROGERS, HENRY DARWIN. 1856.
Geological map of the United States and

British North Ameria.
In The Physical Atlas of Natural Phenomena

by Alexander Keith John on. New and
enlarged ed., pp. 29-32, pl. 8.

Contains a condensed ac count of the Newark
system, including geographical extent,
organic remains, and geological age, dip
and physical conditions attending its
origin, trap rocks, metalliferous veins,
coal formation, etc., p. 32.

History of the literature of the Newark sys-
tem, p. 32.*

ROGERS, HENRY DARWIN. 1858.
The geology of Pennsylvania.
Philadelphia, vol. 1, pp. i-xxvii, 1-586, pl. 36;

vol. 2, pp. i-xxiv, 1-1046, pl. 51. Accom-
panied by an atlas cot gaining a geological
map of Pennsylvania in three sheets, a
topographical and geological map of the
anthracite fields of Pennsylvania in two
sheets, and two sheets of sections.

In describing the crystalline and Paleozoic
rocks of Pennsylvania, in vol. 1, several
references are made to the relation of the
Newark system to older formations, and
also to its lithological character, strike,
dip, trap dikns, ores. etc., pp. 86-87, 88, 89,_
90, 92, 101-102, 103, 151, 160, 164, 204, 214.

The following is a table of contents of' vol. 2,
in as far as it relates to the Newark system:

Page.
Geographical limits of the sandstone. 667-669
Composition of the Red sandstone... 669-670
On the dip of the strata. ............. 670-671
Igneous rocks of the Red sandstone.. 671
Detailed description of the members

of the Newark system............ 672-679
Red shale and sandntone........... 672-675
Boundary of the R d sandstone in

Chester county lead dining dis-
trict.............................. 675-677

On the Red shale and sandstone in
York and Adams counties........ 677

Section along the west side of the
Susquehann4 river.............. 679-680

Lower calcareous conglomerate west
of the Susquehanna............. 679-680

Upper calcareous conglomerate...... 681-684
Upper "acareous conglomerate south-

west of the Susquehanna ........ 682-684

ROGERS, HENRY DARWIN-Co ntinued. Page.
Trap dikes an d alterat ion produced

in the strata in cont act with them. 684-692
Organic remains and geologi al age.. C 2-697

Question of age .................... 693
Red sandstone of the Connecticut val-

ley ............................... 694
Organic remains of the; ain Red sandI-

a ton belt of the Atlantic slope .. 695-696
Fossils of Virginia and North Caro-

lina .............................. 696-697
Trap dikes of the Wheatley Lode.... 702-703
Trap dikes at Elizabeth copper mine,

Hopewell furnace, Warwick iron
mines, etc........................ 707

Sketch of the geology of the Older
Mesozoic Newark of the United
States......................7 9-765

Red sandstone...................... 760-761
Dip of the Red sandstone, and

physical conditions attending its
origin............................ 761-763

Trap rocks......................... 763
Metalliferous veins ................ 768
Coal deposits......... ........... 763-764
Fossils............................. 764
Natural coke. ..................... 764
North Carolina coal field ........... 764
Jura-Trias of the 'ar Wost......... 764-765

Cleavage in Red shale caused by trap
dikes......................... 912

ROGERS, H. I). Cited on age of the Connecticut
valley sandstone (C. H. Hiteheok, '55, p.

392).
Cited on age of the Newark rocks of Penusyl.

vania (W. C. Redfield, '56a, p. 357).
Ntwark system (Lea, '53. Lea, '58. Mather,

'43, pp. 293-294. Newberry, '88, p. 9. W.
C. Redfield, '56, pp. 181).

Richmond coal field, Va. (W. B. Rogers, '43,
p. 301).

Cited on conglomerate in New Jersey (Cook,
'89, p.15). York county, Pa.(Frazer, '85,
p. 403).

Cited on conglomerate of Virginia (W. B.
* Rogers, '36, pp. 81-82).

Cited on contact metamorphism in New Jer-
sey (W. M. Davis, '83, p. 301).

New Jersey, at Rocky Hill (J. D. Dana, '43,
pp. 113-114).

Cited on curved form of certain trap ridges
(W. M. Davis, '83, p. :07. Silliman, '44).

Cited on deposition of the Newark system in
inclined strata (W. B. Fogers, '42).

Cited on divisions of the "'Middle secondary
rocks" of the Atlantic slope (Lea, '53, pp.
191-192).

Citd on extent of Triassic rocks in North
A merica (Archaic, '60, pp. 633-645).

Cited on fossil plants (Marcou, '90. New-
berry, '88).

Cited on geological map of the united States
(Marc o, '59, pp;. 31-35).

Cited on geological position of the Newark
system (E. Hitchcock, '41, p. 438).

Cited on intrusive trap shelt in Pennsylva-
nia (W. M. Davis, '83, p. 294).
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ROIEI IS, H. D.-Continued.
Citrd on iron ores in Pennsylvania (Frazer,

'77, p. 317).
Cited on mode of deposition of the Newark

rocks of Pennsylvani (Frazer, '77u,1.653.
Lea, '53, pp. 191-192. E. Hitchcock, '41,
pp. 527-529. Mather, '43, pp. 288-292.
Mitchell, '42, p. 133).

Cited on minnoclinal structure of the Newark
(W. M. Davis, '83, p. 302. W. M. Davis,
n8, pp. 342-343).

Cited on native silver in New Jersey (Darton,
'85).

Cited on Newark system in New Jersey and
Pesnn' Ivania (Jones, '62, pp. $&-92).

P ensy lvania (Frazer, '77a, p. 995).
Cited on origin and deposition of Newark

st rata (W. M. Davis, '83, p. 287).
Cited on origin of the dip in the Newark rocks

of Pennsylvania (Macfarlane, '79, p. 41).
Cited on origin of the trap rock of New Jer-

sey (Hovey, '89, p. 376).
Cited on overflow trap bheets in Pennsylvania

(W. M. Davis, '83, p. 298).
Cited on prevailing dip of the Newark (W. M.

Davis, '83, pp. 305. 306).
Cited as prevailing dip f the Newark in New

. ersey and Pennsylvania (1W. B. Rogers,
'39, p. 72).

Cited on relation of trap and sanistone in New
Jersey (W.M. Davis, '83, p. 287).

Pennsyl vania (IW. A. Davis, '83, p. 287).
Cited on riptilin reinains in N ewak rocks

at Ph n ixvlle, Pa. (Wheat ly, '61 p. 4'2).
Cited on structure of the Newark system

(Cook, 87).
Cited on thickness of the Newark in Penn-

sylv aia (Frazer, 77a, pp. 496,498-499).
Cited on trap at Feltville, N. J. (Darton, '90,

p. 26).
Cit. on trap dikes in Now Jersey (IH. D.

Uo ers. '58, vol.2, p. 685).
1 nnsylvania (W. M. Davis, '83, p. 292.

Ievis, '85, pp.438-439, 441,443).
0ited oa "variegated calcareous conglomor-

aae" of NewJ ersey (Lea, '53, p.190. Rust-
sill, '78, p. 231-232).

:Description of fossil Estheri e, collected by
(Jones, '62, pp.1 3-126).

Discussion of hypotheses by, explaining the
nnitorui dip (W. M. Davis, '82a, p. 118).

Hy pothesis proposed by, to account for the
g a ral inclination of the Newark rocks
of Ne wJersey (Russell, '78, p. 228).

Not ice of work by (Miller, T79-' 1, vol. 2, p.
147).

Reference to explanation of the structure of
the Newark system, by (See Coof, 189a,
p. 170).

ROGERS., HENRY D., LARDNER YANUXEM,
RICHARD C. TAYLOR, EBENEZER EM-
MONS, and T. A. CONRAD. 1841.

Report oa the ornithichnites or fnotmarks of
extinct birds in the N w Red ,andstone of

asachusetts and Connecticut, observed
and described by Prof. Hitchcock, of Am-
herst.

ROGERS, HENRY D., LARDNER YANUXEM,
RICHARD C. TAYLOR, EBENEZER EM-
MONS, and T. A. CONRAD-Continued.

In Am. Jour. Si., vol. 41, pP. 15-168; also in
Am. Assoc. Geol. and Nat., Iroc., 1840-.
1842, pp. 18-21, and in final report on the
geology of Massachusetts, by E. Hitch-
cock, Amherst and Northampton, 1841,
4to, vol. 1, pp. 2a-3a.

Abstract in Nenes Jahrbuch, 1841, pp.739-740.
Report of a committee appointed from the

members of the Association of American
Geologists and Natua lists, and relates
especially to the evidence of the animal
origin of the footprints found in the sand-
stone of the Connecticut valley. The
conclusion announced by Hitchcock as-to
the ornithic character of many of the foot-
prints is sustained.

ROGERS, WILLIAM B. 1836.
Report of the geological reconnoissance of the

state of Virginia.
Philadelphia. Pp. 1-143, pl. 1.
Reprinted in a reprint of annual reports and

other papers on the geology of the Vir-
ginias, by the lato William Barton Rogers.
N ew York, 1884, pp. 21-122, pl. 1.

Contains a detailed account of the Richimond
coal field, pp. 52-61, and a brief notice of
the presence of sad sone suitable for
building purposes in Orange, Nelson, and
Amherst counties.

ROGERS, WILLIAM B. 1837.
Report on the progress of the geological sur-

vey of the stat of Virginia for the year
1836.

[Ric hmond.] 4to, pp. 1-14.
Reprinted in a reprint of annual reports and

other papers on the geology of the Vir-
ginias, by the late William Barton Rogers.
Ne w York, 1880, pp.123-145.

Contains a brief account of the Richmond
coal field, and also of the Newark area in
northern Virginia, pp. 5-6,7.

ROGERS, WILLIAM B. 1839.
He portofthe progress of tegeol gieal survey

of the state of Virginia for the year 1839.
Richmond, 1840. Pp. 1-161 pl. 1-2.
Reprinted in a reprint of annual reports and

other papers on the geology-of 1b Vir-
ginias, by the late William Barton Rogers.
New York, 1889, pp. 285-410, pl. op. p. 276,
and p1.1.

Contains a description of the Newark areas in
Pittsylvania, Campbell, Appomattox,
Prince Edward, Halifax, Buckingham, and
Cumberland counties, Va. The contents
are as follows:

Page.
General features of the formation.... 69-74
Boundaries of the formation ........ 74-77

In Pittsylvania, Halif , and Camp-
bll counties .................. 74-76

In Prince Edward, Cumberland, and
Buckingham counties.--...---- 76-77

Character and c tents of the forma-
tion ............................. 77-81
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ROGERS, WILLIAM B.-Continued.
Igneous rocks, and associated meta-

morphism ........................ 81-83
ROGERS, WILLIAM B. 1840.

Report of the progress of the geological str-
vey of the state of Virginia flor the year
1840.

Richmond, 1841. Pp. 1-132,
Reprinted in a reprint of annual reports and

other papers on the geology of the Vir-
ginias, by the late William Barton Rogers.
New York, 1884, pp. 411-435.

Contains a description of the boundaries and
principal characteristics of the Newark
areas in northern Virginia, included in
Orange, Culpeper, Prince William, Fau-
quier, Fairfax, and Loudoun counties, pp.
59-69; and also a description of the bound-
ary of the northern part of the Richmond
area, pp. 71-72. On p. 124 a short notice of
the occurrence of coke in the Richmond
coal field is given.

ROGERS, W. B. 1842.
[On the prevailing dip in the various areas of

New :Red sandstone of the Atlantic slope.
In Am. Jour. Sci., vol. 43, p. 171; also in Am.

Assoc. Geol. and Nat., Proc., 1840-1842,
pp. 64-65.

An abstract of remarks on the prevailing dip
of the Newark system, especially in Vir-
ginia, and the slight effect of intrusive
rocks on the associated sedimentary beds.
The hypothesis proposed by H. D. Rogers,
in reference to the strata of sandstone and
shale composing the system having been
deposited in their present inclined posi-
tion, is sustained.

ROGERS, W. B. 1842a.
[Observations tending to show that the foot-

prints on the sandstone of the Connecticat
va alley were made on inclined surfaces.

In Am. Jour. Sti., vol. 43, p.173; also in Am.
Assoc. Geol. and Nat., Proc., 1840-1842, p.
66.

Calls attention to the appearance in certain
footprints of a slight sliding of the foot
which made the impression.

ROGERS, WM. B. 1842b.
On the porous anthracite or natural coke of

eastern Virginia.
In Am. Jour. Sci., vol. 43, pp. 175-176; also in

Am. Assoc. Geol. and Nat., Proc., 1840-
1842, p. 68.

Brief abstract of a paper describing the
structure and mode of formation of the
natural coke of Virginia.

ROGERS, W. B. 1842c.
[On the geological age of the Richmond coal

field, Va.}
In Philadelphia Acad. Nat. So., Proc., vol. 1,

p. 142.
A brief announcement that the rocks of the

Richmond coal field are equivalent in
time to the Lias of Europe.

ROGERS, WILLIAM BARTON. 1843.
On the age of the coal rocks of eastern Vir-

ginia.

ROGERS, WILLIAM BARTON-Continued.
In Am. Assoc. Geol. and Nat., Trans., 1840-

1842, p. 298-316, pls. 13, 14.
Abstract in Am. Jour. Sci., vol. 43, 1842, p.

175; also in Am. Assoc. Geol. and Nat.
Proc., 1840-1842, p. 68.

Republished in "A reprint of annual reports
and other papers on the geology of the
Virginias," by the late William Barton
Rogers. New York, 1881, pp.645-656, and
plate.

Describes briefly the rocks of the Richmond
coal field, discusses their probable age,
and gives descriptions and figures of a
number of fossil plants found in hem.

ROGERS, W. B. 18434.
Observations of subterranean temperatures

in the coal mines of eastern Virginia.
In Am. Assoc. Geol. and Nat., Trans., 1840-

1812, p. 532-538. -
Abstract in Am. Jour. S-., vol. 43, p. 176;

also in Am. Assoc. Geol, and.Nat., Proc.,
1840-1842, p. 69.

Describes briefly the stratigraphy of the
Richmond coal field, thickness of coal,
dip of strata, etc., and gives observations
of temperature in various mines, the
depths of which are stated.

ROGERS, WILLIAM B. 1851.
[Difficulty of determining the age of the coal

bugs of North Carolina and Virginia.]
In Atn. Assoc. Adv. Sci., Proc., vol. 4, p. 275.
Discussion of a paper by W. R. Johnson.

ROGERS, W. B. 1853.
[Age of the Deep river coal field, North Caro-

lina.}
In Ait. Acad., Proc., vol. 3, 1852-1857, pp.

69, 70.
Abstract of remarks in r reference to the simi-

larity of the Newark system in North
Carolina, Virgina, and Pennsylvania.
Followed by remarks on the age of the
sate system, by L. Agassia and T. C.
Jackson.

ROGERS, W. B. 1854.
[R 'marks on fossils from the Middle Second-

ary strata of North Carolina, Virginia,
Pennsylvania and Mastachusetts.]

In Boston Soc. Nat. Hist., Proc., vol. 5, pp.

14-18; also in Am. Jour. Sci., 2d. ser., Vol.
19, 1&55, pp. 123-125.

Abstract in Ann. Sci. Diseov., 1855, pp. 330-
333, and in Am. Jour. '1ci., 2d. ser., vol.
19, pp. 123-125.

Describes briefly several of the Newark areas
and makes a comparison of their fossils.
The conclusion is reached that the fossils
indicate a Jurassic age.

ROGERS, WILLIAM B. 1854a.

[Observations on the occurrence of natural
coke in the Richmond coal field, Va.]

In Boston Soc. Nat. Kist., Proc., vol. 5, pp.
53-56.

Reprinted in The Virginias, vol. 4, pp. 158-
159.

Abstract in Ann. Sci. Discov.1855, pp. 320-
322.
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ROERS, WILLIAM B.--Continued.
Describs the occurrence of natural coke and

its relation to igneo inj ons. The
pr -ence baked fir( ,lay asoc ialed with
tthe coke is also mentioned.

ROG E R, W. B. 1854b).
tOn natural coke in the Richmond coal field,

Va.}]
In \mn Acad., Pr ., vol. 3, 1 2,a-7, pp.

106f-10t7.
Describes the natural coke and its relation to

a trap sheet. The trap is supposed to
have been extrmded before the rocks
above i .r it ositei.

1l O4IEB R V. B. 1855.
[On lignite from Tancasfter county. Pennsyl -

vania, and floma the Richmond coal field,
Va.

In Boston Sac. Nat. Hist., Proc., vol. 5, pp.
1.9-190.

From the similarity of specimens of lignite
from the localities mentioned in the title
it is concluded that the rocka from which
they were obtained are of thi same age.

ROGERS, WI. B. 1855a.'
R tenrks on the age of tbh( coal-bearing rokAs

nea, Richmond, Va., and1 of the N wark
aruas in North t aroli .]

In Boston Soc. Namt. Hist., Proc., voI. 5, p. 186.
Th ae of th dep losits mntioned is consid-

ered the sme, judging from specim ens of
Iignite front each.

RBOGERS, WILLIAM B. 18551).
[On a new locality for Posidonomaya in the

Mesozoic rocks of Virginia.]
In Iloston Soc. Nat. Hist., Proc., vol. 5, pp.

241-242.
From the discovery of specimens of Posido-

nomaya near the junction of the Ban-
nist r and Dan riv crs, Virgini , the rocks
c training them are correlated with the
Nesozoie strata of Prince Edward county
and other localities.

ROGERS, WILLIAM B. 1855c.
[Local metamiorphism produced by trap dikes

in Prince William county, Virginia.]
In Boston Soc. Nat. Hist., Proc., vol.5, pp. 202--

204.
Describes the character and general strike of

the trap dikes of the region mentioned,
together with the alteration they have pro-
duced on the adjacent shales and sand-
stones. From the evidences of alteration

in sedimentary Ids similar ti that adja-
cent to tho dikes, over a large area, the
hypothesis is sung:e't that the rocks in
question were formerly covered by a trap
sheet which has been eroded away.

ROGERS [W. B.]. 1859.
[Who first d iscove red the footprints in the

Conne ticout valley sandstone.]
In Boston Soc. Nat. Hist., Proc.. vol. 7, 1859-

1861, p. 53.
It latest to the claims of Deane and H itheock

to priority inthe discov ryofthe footprints
in question. IRmarks in discussion of a
paper by T. T. Bouv6.

ROGERS, W. B. 1860.
[Remark on the d position of the inclined

strata of the ewark system.]
In Ioston Sm. Nat. Hist., Proc., vol.7, 1859-

1861, p. 274.
Refers briefly to the Newark system as an ex-

ample of the manner in which inclined
strata may be deposited.

ROGERS [W. B.]. 18608.
[On a block of Red sandstone from Portland,

Connectient, containing impress na of
bones, apparently ornithie.1

In Boston Soc. Nat. Hist., Prot., vol.7, p. 
39 6.

ROGERS [W. B.}. 18601).
[On the age of the sandstone on the St. Croix.

New Brunswick, and at Perry, Me.]
In Boston Soc. Nat. Mist., Proc., vol. 7, pp.

398-399.
The rocks at the localities mentioned in the

title are not admitted twhe of Nvwark
age.

In discussion of a paper by C. T. Jackson.

ROGERS, WILLIA M B. 1879.
List of geological formations found in Vir-

ginia and NVest Virginia.,
In Am rican geological railway guide, by

James Ma farlane, pp. 179-185.
Describe briefly the Newark (Jurasso-Creta.

cons and the Jurasso-Triassio) rocks of
Virginia, and indicates their position in
the geological column, p. 180.

ROGERS, . B. Isso.
The iron ores of Virginia and West Virginia.
In The Virginias, vol. 1, pp. 128-130, 138-140,

152-153, 160-161.
Contains an account of the Mesozoic iron

ores of T irgiaia.

ROGERS, WILLIAM B. 18806.
Table of the geological fomations fund in

Vlirgini]a autd W[est] V[irginila.
In The Virginias, vol. 1, pp. 14-15. (Repub.

listed in The Virginias, vol. 3, p. 61.)
Indicat es the position of the Newark system

in the geological column.

ROG ERS, WILLIAM BARTON. 1884.
A reprint of annual reports and other papers

on the geology of the Virginias, by the
late William Barton Rogers.

New York. Pp. i-xv, 1-832; with 7 plates in
volume and 8 plates and 1 geological map
in pockets.

Reviewed by J. L. and H. D. Campbell in Am.
Jour. Sci., 3d ser. vol. 30. pp. 357-374, vol.
31, pp. 193-202.

The reports and paper in this volume which
contain matter relating to the Newark
system hare been noticed in this index as

originally published. The geological map
of Virginia, and some of sections on pls.
7-8 were not published originally with
the reports.

ROGERS, WILLIAM BARTON. Analysis of coal
from the Richmond coal feld, Va. Clif-
ford, '87, p.10).
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ROGER, WILLIAM RARTON--Contined .
Cited on age of Ihw Newark system (Dwey,

'57. C. 11. Hitchcook, '71, p. 21. E. llith-
cock, '55o, p. 407. Hitchock and Hitch-
eock, '67, p. 416. Lea, '53, p. 188. M at her,
'43. pp. '13-294. Nc jerry, '88, p. 9. W.
C. Redfield, '56, pp. 18 0-181. Stur, '88, p.
205. Zoiller, '88, p. 98).

Cited on age of thi New ark in the Connecti-
cut valley (E. Hitchcock, jr., '%5, p. 25).

In New .Jersey, Virginia, etc. (J. D. Dana.
'56, p. 322).

lit North Carolina (Ennmons, '56, p. 272.
Mac f lane, '77, pp.517, 528).

In Virginia (Fontain '83, pp. 12, 14 16,28
37, 89. E. litcheowk, '8, p. 6. Horner,
'46. Lyell, '47, pp. 261, 279, 289. Lyell,
'49, pp. 28281. Marcol, '49, pp. 273 274.
Marcou, '58, pp. 13-15. Macfarlane, '77.
W. C. Redfield, '56a, p. 357. H. D. Rogers,
'58, vol. 2, pp. 693, 696).

Cited on faults in the Richmond coaltfields,
Va. (W. M. Davis, '83, p. 304).

Citl on footprints from Turners Falls, Moss.
(Deane, '56).

Cited on fossils of the Richmond coal field,V a.
(Hleinrich, '78, p. 26:4).

Cited on a fossil crustacei from V a. (Jones,
'62, pp. 123-126. H. I). Rogers, '41;).

'iled on fo sil crnstaccans (Jones,'62, p. 8').
Citcd on fossil plants (M arcoi. '90).

Cited on -cological position of the Newark
system (E. HitA'tchock, '41, p. 438).

Cited on intrusive trap sheets in Virginia (W.
1. Davis, '83, p. 294).

Cited on mode of formation of thi Newark
systc'n (E. HitcIiock, '41, pp. 527-529).

Cited on originof t he congloineratc " Potoma
utrbReh" on the wcst border of th, New-

ark of Marylad and Virinia (Lea, '53, p.
1891).

Cited oi origin ~f the natural cope of the
Richnond coal livid, 1'a. (1hotchkis., '83.

Stvn , '73).
Cited on origin of th N wa rk system (Cook,

'89, p. 13).
Cited on origin of the prevailing dip of the

rocks of the Newark system (Newberry,
'88, p. 6).

Cited on Peopteris whitbyensis (Emmons,

'56, p. 326).
Cited on relation of- trap and sandstone in

Pennsylvania (W. M. Davis, '83, p. 287).
Cited on Richnond coal field, Va. (Clitford,

'87, pp.4, 25. Taylor, '48, p. 46).

Cited on Tniopteris front Richmond coal
field (Sunbury, '47, p. 281).

Cited on temperatures in coal mines of Rich-
mond coal field, Va. (Taylor, '48, pp. 49-50).

Cited on the tilting of the sandstone and trap
of the Richmond coal field, Va. (W. M.
Davis, '83, p. 302).

Cited on trap dikes in Virginia (W. M. Davis,
'83, p. 22).

Geological map of Virginia (Hotehkiss, '80).
Not ice of work by, in Virginia (Miller, '79-'81,

vol. 2, p.149).

ROEIRS, WILLIAM BARTON-Contint d.
Sect ion of the Richmond coal field, Va. (Hotch-

kiss, '80).

ROVERS4, WILLIAM B., and HENRY D. BOG-
KIM. 1843a.

On the phy sicA structure of the A ppalachian
chain, as xinplifying the w ; whih
have re,.ulatcd the el e'tion of great
nuntin 'hais goieral y

In Am. Assoc. GeIl. and Nat rn., 1840-
1842, pp.

47
4-451, pl. 3.

Describe an unconformity hvtwevn ttw e New-
ark sytem and tho ryrstalline rocks on
ihich it rests , p. 2'.

Roger's hea), N. B. Rocks of (cnesuor, '40, pp.
16,17).

Roger's mills, N. J. Synclinal axis near (H. D.
Rogers, 40' p. 128).

Roger's point, N. B. Rocks of (feaner. '41, p.
14).

Rogerstown, Pa. lionmidary of the Newark near
(H. D. Rogrs, '58, vol. 2, p. 668),

Rosemont, N. J. Dip in shale at (Cook,'8, p. 26).
Rosstown, Pa. Contact metamorphism near (H.

D. Rogers, '58, vol. 2, p. 679).
Trap dikes iar (H. D. hLog r., '58, vol. 2, p.

688).
Trap ranges near IH. D. Rogers, '58, vol. 2,p.

679).
Rossville, Pa. Catalogue of specimens of sand-

sto itrap, etc., from near (Fra zer, '77, pp.
33381).

Mention of varionn rock specintns from near
(C.E. Hall, '76, pp.39-69).

Rotlille, Pa. Boundary of the Newark near
(Frazer, '80, p. 44).

Round mountain, N. J. Description of (Cook,
'68, pp. 193-194. Cook, 82, pp. 63-64.
Darton, '99, pp. 6-65).

Diverse dip near (tNason '89, p. 18).
Origin of trait of (Darton, '89, p. 138),
See also Pennington mountain (Cook, '68, p.

190).
Round Top, Pa. Analysis of trap from (Frazer,

'77, p. 310).
Contact metamorphism at (H. D. Rogers,'58,

vol. 2, p. 687).
Trap dikes at (H. D. Rogers, 'S8. vol. 2, p.

6
8

7
).

Trap from (C. E. Hall, '78, pp. 29, 39).
Round valley, N. J. Dip in (Cook, '68, p. 199).

Dip in indurated shalo at (Cook, '62, p.28).
Small sandstone area near (Cook, '68, p. 75).

Round valley hill, N. J. Described briefly as a
trap outcrop (H. D. Rogers, '36, p. 159).

Round valley mountain, N. J. Analysis of trap

from (Cook, '68, p. 218).
Character of the formation near (H. D. Rogers,

'40, p. 132).
Description of (Cook, '68, p.193. Cook,'82, pp.

64-65).
Dip in shale near (Cook, '82, p. 29).

Dip southwest of (H. D. Rogers, '40, p. 132).
Trap outerop at (Cook, '82, p.19).

Rowlet's coal mine, i a. Notes on (Taylor, '35, p.
285).
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RUSSELL, I. C. 1877.
Cone rning footprints.
In A merican Nat., vol. 11, pp.406-417.
Contains a popular account of the fossil foot-

prints of Nrw Jersey and the Connecticut
valley.

RUSSELL, I. C. 1878.
On the physical history of the Triassic forma-

tion in New Jersey acd the Connecticut
v.a ey.

In New York A cad. Sci., Ann.. vol. 1, 1879, pp.
220-251-

Rv'iowed 1by V. Frazer, in Am. Nat., vol. 13,
pp. 284-292, and by J. D. Dana in An,
Jour. Sci., 3d ser., vol. 17, pp. 324330-

Indicates brielly the dit ribnotinn of the vari-
ous areas of Ne wark sytm, pp. 20 2.
Describes the R0d san I tone and sha. .,
variegated conglomerate, and eruptive
rocks of the New Jersey area, pp. 22-246-
In treating of this division of the subject
numerous details are mentioned, and the
conclusion reached thatthe Ncwark rocks
or \Nw J rsey and of the Connetient
vAlley were united at the time of their
d epsiton, upheaval and ernsion having
since separated the two areas.

RUSSELL, ISRAEL COOK. 1878a.
On the Ntrutsive nature of the Triassic trap

sheets of New Jersey.
In Ant. Jour. SO., 3d ser., vi. 15, pp. 277-280.
An at tempt to prome that certain trap sheets

in New Jersey are intrusive shuts and
not interbedded overflows of igneous
rork:.

RUSSELL, ISRAEL COOK. 1878b.
On the m'i 'rrence of t solid hydrowarhon in

the rOptive rocks of New Jersey.
In Am. "J r. Sci., 3d ser., vol. 16, pp. 112-114.
A abstract in Am. Nat., vol. 13, pp.198-199.
Describe, the occurrence of a solid hydro'ar-

hon in the trap of t he Firt New ark moon-
t in, N. J., and ovf rs to previous discov-

eries of similar sbtances. See also pp.
130-132 of same volume.

RUSSELL, I. C. 1874.
Footprint in the esozoi rocks of Nw Jer-

sey.
in Aim. Jour. Soi., 3d ser., vol. 18, 1. 232.
Brief record of the finding of a fossil foot-

print near Boonton, N. J.

RUSSELL, ISRA EL C. 1880.

On the geology of Hudson county, Now Jer-
sey.

li Now York Acad. Sci., Ann., vol. 2, 1882,
pp. 27-80, pl. 2.

Republished in part in Science (ed. by J.
Mitchels), vol. 2, 1881, pp. 6 3-65.

Describes the sandstones and ales of Hod-
son county, N. J., and the trap rocks that
have been intruded among b tet.

RUSSELL, 1. C. 188fa.
On the former extent of the Triassic formation

of the Atlantic ;fates.
In Am. Nat., vol. 14, pp.703-712.

RUSELL, I. C.-tontinued.
Assembles varioit ohsv, atins which are

considered by the writ er as indicating that
the various Newark .re .s were originally
contttetd and have since been separated
by erosion.

RUSSIELL, I5RAEL COOK. 18 5.
North Carolina coal fields.
In Science, vol.6, pp.548-549.
Notice of a report on the coal fields of North

Carolina, by H. A. Chance.
RUSSELL, ISRAEL COOK. 1889.

Subaerial decay of rocks antd origin of the
red color of certain formations.

U. Gol. Sury., Bull. No. 52. pp. 1-65.
ieview'od by J. D. Dana in Att. Jour. Sci.,

3d ser., vol. 39, pp. 317-319.
Discuss the origin of the prevailing red

color of the sandstones and sales of the
Newark system, pp. 44-55.

RUSSELL, I. C. 1889a.
Tit Newark system.
In Ant' G Io., vol. 3,pp.17 -182L
Reviewed by C.1H. Hitchcock in Am. Geol.,

vol. 5, pp. 200-202.
Gives a list Of names and correlations applied

to the Red aandstone, shale, etc., which

occur in dletachd are along the Atlantic
coast. Sugest: that the name, Newark
system, proposed by W. C. Redfileld, in
1856, be used to designate the system of
rocks referred to.

RUSSELL, ISRAEL COOK. 1891.
Has "Ne wark " priority as a grotp tme-.

In Am. Geol., vol. 7, pp. 28241.
A reply to criticisms by C. H. Hitchcock.

RUSSELL, . C. Cite1 on cause of the tilting of
the N-ewark (W. M. Davis, '83, p. 303).

'ur l form of certain trap ridges (W. M.
D. via, '83, p. 307).

Fossil footprints in New Jersey (C. H.
Hi th'e k, '88, p. 123).

Former connection of the Neark system
in New Jersey and Connet-icut valley
(Le Conte, '82, pp. 470, 600).

Former et tent of the Newark system (Now
berry, '88, p. 6).

Geelgy nea'r Feltville, N. J. (W. M. Davis,
'83, p. 275).

Intrusive trap sheets in New Jer. ey (W.
M. Davis, '83, pp. 295, 296. Ru. dll, '78,
p.243).

Newark of New Jeroey (Miller, '79-'81, vol.
2, p. 2'5).

Origin of the red color of Nesw'ark a nd-
stones (J. 1). Dana, '90, p. 319).

Solid hydrocarbon in the igneous rocks of
New Jersey (J. D. Dana. '78).

Structure of the Newark system (Cook, '87).
Trap at Feltville. N. J. (Darton, '90, p. 26).
Trap ridges (Frazer, '82, p. 141).

Discussion of the hypothesis by, explaining
opposing dips (W. M. Davis, '82a, p. 119).

Ruth mine, Pa. Detailed aceeunt of (d'Invilliers,
'$3, pp. 350-452).
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Rutland, Conn. Description of trap dikes in
primary rocks in (Percival, '42, pp. 419-
420).

Sable river, P. E. 1. Silicified wood at (Dawson
and Harrington, '71, p. 16).

Saddle river, N. J. Dip in sandstone at ('ook,
'82, p. 24).

Safe Harbor, Pa. Dolerite near (Frazer, '80, pp.
124-125).

SAFFORD, JAMES M. and J. B. KILLEBREW.

The elementary geology of Tenness'e, being
also an introduction to geology in general.
Designed for the schools of Tenn esseo.

Nashville, [Tenn.j, 12mo., pp. i-vi, 1-255.
Contains a brief general account of the

character and distribution of the Jurassic
and Triassic systems.

St. Andrews, N. B. Age of rocks at (Bailey, '65
p. 5).

St. Croix cove, N. S. Description of (Gesn er, '36,
pp. 190-191. Jackson and Alger, '33, pp.
242 244),

Mie rais of (Gesner, '36, p. 190-191. Willi-
mott, '84, p. 25L).

St. George, N. B. Age of rocks at (Bailey, '65,

p. 5).
St. Mary's, Pa. Boundary of Newark near (Fra

aer, ' 3, p. 234).
1) rription of iron mine near (H. D. Rogers,

'58, vol. 2, p. 708).
Metamorphism, contact near (H. D. Rogers,

'58, vol. 2, p. 708). .
Trap dike in iron mine near (H. D. Rogers,

'58, vol. 2, p. 707).
St. Mary's bay, N. S. Dip at (Alger, '27, p. 228).

Excavation of (Russell, '8, p. 221).
Exposure 8.t (Alger, '27, p. 228).
Rocks near (Gsner, '36, pp. 71-72,74).
Trap of (Jackson and Alger, '33, pp. 226-23r).

St. Peter's island, P. E. I. Fossil plants from
( Bain and Dawson, '85, pp. 156-158).

Rocks exposed near (Dawsoa and Harrington,
'71, p. 15).

Salmon river, N. S. Description of N wark
rocks near (Ella, '85. p. 7E).

Salisbury, N. C. Description of trap dike near
(Tuomey, '44, p. 12).

Salisbury bay, N. B. Position of (Bailey, Mat.
thews and Ells, '80, map No. 1, N.E. ae-
comnpanying).

Rocks of (Bailey, Matthew, and Ells, '80, p.

21D).
Salisbury cove, N. B. Ago of rocks at (Bailey,

'65, p. 13).
Dip at (Dawson, '78, p. 109. Matthew, '65,

p. 124).
Extent of Newark rocks at (Dawson, '78, p.

109).
Rocks of (Bailey, '72, pp. 217,218. Matthew,

'65, p. 123).
Salt. Efliorescenee of, near Egypt, N. C. (Ea-

mons, '57, p. 96).
Salt in the Deep river coal field, N. C. Mention

of an ofllor cence of (Jones, '62, p. 90).
BulL 85---20

Salter's head, N. S. Rocks at (Dawson, '52, p.
399. Dawson, '78, p. 88).

Sandstone at (Dawson, '47, p. 51).

Saltersville, N. J. Building stone near, mention
of (Cook, '81, p. 43).

Sandstone quarries at (Cook, '79, p. 21).
Saltonstall mountain, Conn. Description of

(Davis and Whittle, '89, pp. 110-111).
Description of post erior ridges of (Davis and

Whittle, '81, pp. 113-114).
Observations on the origin of (Davis and

Whittle, '89, p. 117).
Sandstone on (Davis and Whittle, '89, p. 108).
Small map of north end of (Davis and Whittle,

'89. pl. 2)
Small map of posterior ridge of (D1avis and

Whittle, '89, pl. 3).
Special account of (Davis and Whittle, '89,

pls. 1 2-127).
Saltonstall pond, Conn. Chemical composition

of trap rock from near (Hawes. '75).
Overflow trap sheet near (W. M. Davis, '88,

p. 464).
Trap ridges near (Percival, '42, p. 323).
Trap rocks near (J. D. Dana, '73, vol. 6, p.

106).
Saltonstall ridge, Conn. Trap of (E. S Dana, '75).

Salt springs in New Brunswick. Brief notice of
(Gesner, '40, p. 43).

Sampson's hill, Va. Isolated coal basin near
Heinrich, '78, p. 232).

Samptown, N. J. Dip in shale near (Cook, '79,
p. 30. 'ook, '82, p. 25).

Dip near (Cook, '68, p. 196).
SANDERS, H. H. 1881.

Geological map of Franklin county, Pennsyl-
vania.

In second geologicIal survey of Pennsylvania,
v1. 1) 5; atl s. No text accompanying.

Sanford, N. C. A naly is of decom posed trap from
ncar. (Se, Clark, '87, p. 138).

Hematite na'r (Willis, '86, p. 305).
Iron ore near (Kerr, '75, p. 225).

Sand hills, N. J. Trap exposed near (cook and
Smock, '78, p. 233).

Unconformity of Newark and Potomac at
(McGee, '88, p. 135).

Sandstone. Albite and orthoclase in (J. D. Dana,
'71b).

Compiled account of (Cleaveland, '22, p. 759).

Decomposition of, in buildings (Eglaston,
'86, pp. 676-680).

Distribution of, along the Atlantic slope (H.
D. Roger, '58, vol. 2, pp. 75-765).

Sandstone in Connecticut. Brief amount, of (G.
P. ierrill, '89, pp. 446 448, p. 9).

Conat ainn trap (Hovey, '89, p. 375).
Descript ion of (Pe'rcival, '42, pp. 434-436).
Elevation of, in two ranges (Percival, '42, pp.

431-433).
Formed from the d6bris of primary rocks

(Percival, '42, p. 428).
icroscopical characters of (G. P. Merrill,

'84, p. 26, pl. 13. G. P. Merrill, '89, p.
304, 1. 2).

Microscopical examin atiou of (Hawes, '78).
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Sandstone In the Connectlent valley. Account of
(E. Hitclcock, '35, pp. 211- 51).

Mode of elevation of (E. Hitchcock, 41, p.
712).

Mode of formation of (E. Hitchcock, '35, pp.
221-222).

Theoretical conditions concerning (E. Hitch-
cock, '35, pp. 243-251).

Sandstone in Maryland. Brief account of (Tyson,
'60, appendix pp. 5-6).

Illustration of (Shaler, '84, pl. 45).
Sandstone In Massachusetts. Brief account of

(G. 1'. Merrill, '89, p. 450).
Catalogue of specimens collected in (E. Hitch-

cock, '41, pp. 804-806).
Description of (E. Hitch ock, '41, pp. 442 -443).
Detailed account of (E. Hitchcocik, '35, pp.

215-216).
General character of (E. Hitchcock, '35, p. 20).
List of specimens of (E. Hitchcock, '35, pp.

655-657).
Specific gravity of (Walling, '78, pp. 191-192).
Suitable for grindstone (E. Hitchcock, '41,

pp. 213-214).
Varieties of (E. Hitchcock, '55, p. 226).

Sandstone In New Jersey. (Cook, '68, pp. 504-512).
Analyses of (Cook, '68, pp. 509, 515-516. Dar-

ton, 'XI. Schweit zer, '70. Schweitzer,
'71. Wurtz, '71. Wurtz, '72).

Teneath Palisades (Cook, '81, p. 43. Cook,
'82, p. 45. N'wherry, '70).

Bound'ri-s of (H. 1). loers, '40, pp. 117-118).
Brief account of (N' on, '89, pp. 16-17).
Brief gn ral d--cription of (Cozzens, '43, pp.

42-47).
Characters of (Nason, '69, p. 21).
Description n of (Cook, '82, pp. 2.0-21. H. D.

Rogrs, '36, pp. 150 -159. Russell, 1'80.
H. D. Rogers, '40, pp. 117-135).

Dip o' (Cook, 79, pp. 29-30).
General account of (H. D. Rogers, '40, pp. 114-

117).
Lithological description of (Cook, '68, p. 206).
Local details of (Cook, '68, pp. 208-').
Origin of (Cook, '89, pp. 12-13).
Quarries of (Cook, '81, pp. 42-40. G. P. Mer-

rill, '89, p. 453).

Silica in (Cook, '2, p. 21).
Use of (Shaler, '84, pp. 141-144).

Sandstone In New York. (Mather, '43, p. 287).
Analysis of (Schweitzer, '71).
Brief account of, in Rockland county (Mather,

'39, p. 123).
Mode of formation of, discussed (Mather, '43,

pp. 289-293).
Quarries of (Mather, '39, pp. 125126).

Sandstone In North Carolina. (Emmons, '52, pp.
122, 135-136, 155-156. Emmons, '56, pp.

229, 266-267. Kerr, '75, p. 304. M Gehee,
'83, p. 82. Olmstead, '24, pp. 13-15. Oh1.
stead, '27. Wilkes, '58, pp. 7-8).

Sandstone In Pennsylvania. Brief account of
(Frazer, '80, pp. 2-4. d'Inviliers, '83, p.
199).

Description of (H. D. Rogers, '58, vol. 2, pp.
672-679).

Quarries of (G. P. kierrill, '89, pp. 459-460).

Sandstone in Virginia. Description of (H inrich,
'78, pp. 241-242. W. B. logers, '36, p. 56).

Origin of th red color of (Rusell, '89, pp. 44-
55).

Rapid accumulation of (J. Hall, '55-'59, p. 79).
Relations of, to associated trap rocks (W. M.

Davis, '831.
Use of, by engineers (Mahan, '71, pp. 4-5).

Sandy cove, N. S. Description of (Dawson, '78.
p. 96. Gesner, '36, pp. 176-184. Jackson
and Alger, '33, pp. 226-229).

Minerals of ((esner, '36, pp. 177-184).
Sandy ford bridge, Ta. 7lorndarie, of the Newark

neiar (W. B. Rogers, '39, p. 
7 6

).
Sandy Hil, Pa. Boundary of the Newark near

(C. E. Hall, '81, p. 72-73).
Sandy hook, N. J. Section from, to near New-

burg, N. Y. (Akerly, '20).
Sandy Run, Pa. Boundary of Newark area near

(C. E. Hall, '81, p. 20).
Savage's quarry, near Trenton, N. J. Fossil

crustaceans found in (Nason, '89, pp. 29,
30).

Sawmill hollow, Conn. Reference to a locality
for fossil fish (J. H. Redfield, '36).

Sairatown, Va. Booudary of the Newark near
(W. B. Rogers, '39, p. 75).

Schaeffer, (-). Analysis of coal by (Kerr, '75,
pp. 29'3-294).

SC1IMP , 'W. PH. 1874.
1'raits di ralontloio f66talo [et'.].
Pi Hs, A1. 1, 1869, pp. i-iv, 1-738, vol. 2, 1870-

1872, pp. 1 '9u , vol. 3, 1874, pp. i-iv, 1-896
ati a folio atlas of 110 plates, 1874.

C int'ains de criptions of a few fossil plant
front the Richlmoud coal field, Va., vol.
1, pp. 276, 610.

SCHIIIPER, W. P. Cited on the ago of the New-
ark syetiem (Stur, '88, pP. 20s-211).

Schliden's mill, N. J. Trap 1btundary at (Cook,
'68, p. 189).

Schoeneek, Pa. Dip of sandstone at (Frazer, '80,
p. 43).

schomp's mill, N. J. Dip near ('o k, '68, p. 198).
Schuyler's basin, N. J. Sandstone qumary at

(Cook. '79, p. 22).
Schuyler copper mine, N. J. Absence of silver

in (Darton, '85).
Description of (Cook, '68, p. 676. 11. D. Rog-

era, '36, pp. 167--18. H. D. Rogers, '40,
p. 160. Iunsell, '0, pp. 33-34, 35).

Schnylkill, Pa. New ark rocks of (Franzr, '83, pp.
224-225).

SCHWEITZER, P. 1870.
A naly is of Newark sand tone.
In New York Lye. Nat. Hist., Pr e., vol. 1,

1870-'71, p.136).
Presents an anal sis of sandstones from the

quarrie at Nw'ar, N. J.
SCHIVEITZER, P. 1871.

Notcs on the felsits of the Palisade range.
New York Lye. Nat. Hist., Proc., vol. 1,

1870-'71, pp. 244-252.
Published also in Am. Chem., vol. 2, pp. 23-25.
Gives anals pis of five samples of saudstones

and shal s from the Newark system in
New Jersey,
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SCHWEITZER, [P.]. Cited as to the composition
of trap rocks (W. M. Davis, '83, p. 284).

Cited on analyses ofsandstone from New Jer.
sey (Darton, '83. G. P. Merrill, '84, p. 26.
Wurtz, '71).

Cited on character of the trap of Bergen hill,
N. J. (N wherry, '83).

Scotch Plains, N. J. Bonndary of First moun-
tain trap near (Cook, '68, pp. 180, 181, 182).

Columnar trap at (Cook, '68, p. 20).
Description of trap rock near (H. D. Rogers,

'40, p. 146).
Dip of strata near (H. D. Rogers, '40, pp. 129,

134).
Gap in First mountain near (Cook, '82, p. 50).
Shale and limestone exposed near (H. D. Rog-

ers, '40, p. 134).
Thickness of Watchung trap sheet at (Dar-

ton,'90, p.22).
"Toadstone," or amygdaloid trap near (H: D.

Rogers, '40, p. 144).
SCOTT, F. T., and SONS. Discovery of fossils

in quarry of (Wanner, '89, p. 21).-
Scotts bay, N. S. Minerals of (Willimott, '84, p.

27L).
Scott's coal mine, Va. Analysis of coal from

Clifford, '87, p. 10. Macfarlane, '77, p.
515. William, '83, p. 82).

Scottsville, Va. Brief account of sandstone near
(W. B. Rogers, '36, pp. 81-82).

Scrabbletown, N. J. Boundary of trap near
(Cook, '

68
, p. 193).

Dip in shale near (Cook, '82, p. 29).
SCUDDER, S. H. 1867.

[Remarks on an insect larva, Mvrmuteoides
artiendatus, from the Newxark rocks of
Massachusetts.]

In Boston Soc. Nat. Hist., Proe., vol. 11, 1866-
1868, p. 140.

States that the fossil mentioned is probably
the larva, of Coleoptera.

SCUDDER, SA MUEL H. 186 8.
The fossil insects of North America.

In Geol. Mag., vol. ,, pp. 172-177, 216-222.
Cont gains a detailed description of fossil insect

larva, JMorielneoid articelats, from
the Connecticut valley.

SCUDDER, SAMUEL HUIIBBARD. 1886.
Systematic review of our present knowledge

of fossil insects, including Myriapods
and Arachnids.

In U. S. Geol. Surv., Bull. No. 31, pp. 1-128.
Mentions the occurrence of Mornoucoides

articulatus in the sandstone of the Con-
nocticut valley, p. 56.

SCUDDER, SAMUEL H. 1884.
The oldest known insect larva, Mormotu.

coides articulate, from the Connecticut
river rocks.

In Boston Soc. Nat. Hist., Mem., vol. 3, 1886,
pp. 431-438, pl. 45.

Republished in The Fossil Insects of North
America. New York, 1890. 4to, vol. 1,
pp. 323-336, p1. 19.

Presents a detailed description of the larva
referred to, based on the study of a large
number of individuals.

Sea cow head, P. E. I. rocks expose atI (Daw
son and Harrington, '71, p. 16).

Sebring's mills, N. J. Boundary of First moun-
tain trap near (Cook, '68, p. 181).

Dip near (Cook, '68, p. 196).
Secaucus, N. J. Dip in sandstone at (Cook, '82,

p. 24).
Second mountain, N. J. Description of (Cook,

'68, pp. 179-184, 1t2-185. Cook, '82, pp.
52-54. H. D. Ro cr., '40, p. 147).

Dips in the associated sandstone (Walling, '78,
p. 194).

Diverse dips near (Nason, '89, p. 18).
On the ovcrtiow origin of (W. M. Davis, '82).
Probable faults near (Nason, '89, p. 26).
See also Watchun mountains.

Second Newark mountain, N. J. Brief descrip-
tion of (Russell, '78, pp. 241-.42).

Second Watchung mountain, N. J. Detailed do-
scription of (Darton, '90, pp. 19-32).

Lower contacts of trap sheet of (Darton, '90,
pp. 31-32).

SELWYN, ALFRED R. C., and G. M. DAW-
SON. 1 84.

Descriptive sketch of the physical geography
and g ology of the Dominion of Canada.

Montreal. Pp. 55, accompanied by a geologi-
cal map of the Dootinion of Canada, 1842-
1882, in two sheets, scale 45 miles to 1
inch.

T'he xteat of both the s iantyar and vol-
canic rock. of t he Newark systmin Nova
Scotia are show n. Prince EIwa rds island
is colored as Carboniferous.

Seminary ridge, Pa. Trap rocks near. (Sae Fra-
zer, '82, p. 143).

Seneca, Md. Brief account of rocks near (Duca-
tel, '37, pp. 20, 24).

Seneca creek, Md. Sandstone quarries at (Shaler,
'84, p. 178, pl. 45.

Seneca quarries, Md. Brief account of (Tyson,
'60, appendix, p. 5).

Sergeantsville, N. J. Arenaceous straw a near (H.
D. Rogers, '40, p. 123).

Descrilttion of sandstone outcrops near (H.
D. Roer , '36, p. 113).

section of taulte bida near (Cook, '89, p. 14).
Sewell's quarry, N. C. Unconformity of the New-

ark and Taconic near (Emmons, '56, p.
242).

SEYMOUR, E. 1868.
List of minerals in New Jersey.
In Geology of New Jersey, by George H.

Cook, 1868. Appendix 1), p,. 743-7.W.
Contains a list of mineral. unndl in New

Jersey, including nany from t e Newark.
Shabakunk creek, N. J. Poindary of Newark

along (Cook, '68, p. 176).

Shady side, N. J. Exposure of shale near (Na-
son, '89, p. 17).

Faults in trap ridge near mason , 89, p. 26).
Fossil Estherias and fish scales found near

(Nason, '89, p. 30).
Fossil fishes found na -r (Nason, '89, p.29).

Shaefferstown, Pa. Bon dary of te Newark near
(H. . Rogers, '58, vol. 2, p. 668).
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Shale. In Connecticut, bituminous, with the coal
seams (Percival, '42, pp. 228, 442).

Detailed description of (Percival, '42, pp.
441-446),

In Massachusetts, brief account of (E. Iitch-
cock, '35, pp.216-218).

Description of (E. Hitch'ock, '41, p. 443).
In New Jersey (and sandstones), alturnatio

of (Cook, '82. p. 33).
Analysis of (Coolk, '08, pp.384-385. Darton,

'83a. Schweitzer, '71).
Brief account of (Nason, '89, pp. 16-17, 21).
Colors of (Cook, '82, p. 20).
Description of (Cook, '82, pp. 18, 19-20).
Description of, in Hudson county (Russll,

'80).

Detailed description of (H. D. Rogers, '36,
pp. 150-159).

Details of (Cook, '68, pp. 212-214).
Dip of (Cook,'79, pp. 29-30).
General account of (H. D. Rogers, '40, pp.

114-117. Russell, '78, pp.223-'231).
Indurated near trap (Cook, '83, pp.23 -24).

Lithological description of (Cook, '64, pp. .
206-207).

In New York, in Rockland county (Mather,
'43, p. 288).

In North Carolina, in Dan river coal field (Em
mons, 152, pp. 156-158).

Deep river coal field (Emmons, '52, pp. 123,
126-127. Wilkes, '58, pp.8-9).

In Pennsylvania, detailed description of (H.
D. Rogers, '58, vol. 2, pp.67d-679).

In Virginia (arnd slates), detailed description
of (Heinrich, '78, pp.

2 42 -243).
Origin of the red color of (Russell, '89, pp.

44-55).
SHALER, N. S. 1871.

On the causes which have led to the production
of cape Hatteras.

In Boston Soc. Nat. Hist., Proc., vol. 14, pp.
110-121.

Refers to the stricture and age of the Rich-
mond coalfield, pp.114-I,5117. Structure
of the Connecticut valley area, p. 118.

SHALER, N. S. 1875.
Notes on the investigations of the Kentucky

geological survey during the years 1873,
1874, and 1875.

In Kentucky geological survey, Reports of
Progress, 2d ser., vol. 3, 4to, pp. 129-2.2.

Contains brief references to the structural
features associated with the Newark sys-
ttin in Virginia and the Connecticut val-
ley, p. 220.

SHALER, N. S. 1884.
Description of quarries and quarry regions.
In report on the building stones of the United

States and st atistics of the quarry indus-
try for 1880, in Tenth Cenusofthe United
Status, vol, 10, part 2, pp. 107-229, pls.
27-58.

Describes the Newark sandstone quarries of
Connecticut, pp.126-127; New Jersey, pp.
141-144; Pennsylvania, pp. 156-157; Mary-
land, p. 178; Virginia, p. 179; and North

SHALER, N. S.-Continued.
Carolina, pp. 181-182; the trap rock quar.
rie of Connecticut, p. 177; New Jersey,
pp. 145-146, and Virginia, p. 179; and the
Triassic limestone quarries of Pennsyl-
vania, p.156, and Maryland, p.177.

SHALER, N. S. 1885.
A first book in geology.
Bostin, 12mo, pp. i xvii, 1-255.
Contain, a brief account of the life of the Ju-

ra. sic and Triassic periods, pp. 217-224).
SHA LER, N. S. 18Sa.

[Admuinistrative report of Atlantic oast dii-
sion of the U. S. Geological Survoy.]

In U. S. Geol. Surv., Sixth Ann. Rep. of the,
pp. 18-22.

States that the Tertiary strata of Martha's
1incyard are in part composed of Newark
debris, p. 21.

SH ALER, NATHANIEL SOUTHGATE, and WIL-
LIAM MORRIS DAVIS. 1881.

Illustrat ions of the earth's surface. Glaciers.
Boston. Folio, pp. i-vi,1-198, p1s. 1-25.

Stggistthat theNewark conglomerate of the
Conne ticutvalley may beofglacialorigin,
pp. 95-96. Section showing ancient peri-
ods of glaciation, p.102.

Sharp island. Mention of (Marsters, '90).
Shell, fossil. From Mount Tom, Mass. (E. Hitch-

cock, '58, pp. 6-7, p1.5).
From near Mount Tom, Mass., description of

(E. Hitchcock, jr., '56).
From Richmond coal 1old (Lyell, '47, pp. 274-

275).
From Sunderland, Mass. (E. Hitchcock, '23,

vol.6, p.79).
SHELLEY, J. Y. Discovery of fossil saurian

bones in Upper Milford, Lehigh county,
Pa., by (Lea, '53, pp. 188, 195).

Shelley's coal mine, Va. Notes on (Taylor, '35,
p. 284).

Shelley's ore bank, Pa. Report on (Frazer, '77,
p. 222).

Shirley, (-). Cited on thickness of coal seams
at Evans, N. C. (Chance, '85, p. 44).

SHEPARD, C. U. 1832.
Datholite and iolite in Connecticut.
In Am. Jour. Sci., vol. 22, pp. 389-391.
Describ s the ecurrence of datholite, et, in

trap at ltiddlefield and Haddam, Conn.,
and compares these localities with similar
localities in New Jersey.

SHEPARD, CHARLES UPHAM. 1837.
Report on the geological survey of Connecti-

cut.
New Haven, Pp.1-188.
Abstract in Am. Jour. Sci., 1st sr., vol. 33,

pp. 151-175.
Devoted mainly to mineralogy, but contains a

brief discussion in reference to the proba-
bility offinding coal in Connecticut, pp.61-
62; also a brief description of the building
stones of the N wark area, including trap
rocks, pp. 98-100. List of Newark speci.
mens collected to illustrate the geology
and mineralogy of the state, pp. 165-169,
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SnEPARD, 4IIARLES UPHAM. 1467.
On the supposed tadpole nests or imprints

made by the Bata hoides idifan
(Hi itchcok), in the red shale of the New
Red sadstone of touth iadle', Ma s.

In Am. Jour. tiri., 2d ser., vol. 43, pp. 99-104.
Discwsses the origin of the markings re-

ferred to.
Shoolle, N. S. Relation of trap, conglom ,rate,

and saudstone at (ftinor, '43).

Shooter's island, N. Y., Exposures of Newark
sandstone and shale on (Kritton, '81, p.
188).

Short Mills, N. J. Record of w-11 bored In (Na-
iin, '8. ).

Short mountal, Conn. Description of (Percival,
'42, p.'7W).

Detailed tndy of the Ieological .structure

near (W. M. Davis, '89).
1ktch map of (Wi. M. Davi, 89, p1.5).

SH~IUMP, F. 1d. Stone quarry of near Verona,
N. J. (ook 1, p. 52).

Shuttle meadow, Con. Detailed study of cross.
sectiolt at (W. M. D avis, '89, pp.64-9).

Shuttle meadow mountain, Con.- Anterior trap
ridt of (Davi and Whittle, '89, p. 109).

Shuttle meadow reservoir, Coan. Sketch map of
(W. .lDavi , '89, pl. ").

Viewoff'a ,apnear(W. M.Davi.-,'89,12).
Slecomac, N. J.. Iioundary of First mountain trap

near (Cook, '68, p. 180).
Watchung miuntai , end at f(tok,'82, p. 49).

Siddonstown, Pa. Trap dike near (H. 1). RIgers,
'58, vol. 2, p. tI 9).

Sidney church, N. J. Conglomerate at (Cook, '82,
p. 41).

Deformed strata at (Cook, '83, p. 25).
Dip in conglomerate and shale near (Cook, '82,

p. 28).
Faults and folds near (Cook, '79, p. 33).
Faults near (Cook, '82, p. 16).
Folds near (Cook, '82, p. 17).
Limestone at (Cook, '82, pp. 22,42).

Sidney mills, N. J. Dip in shale near (Cook, '82,
p. 

2 8
).

Siflery, J. Stone quarry of, near Prailsville, N.
J. (Cook, '81, p. 59).

SILLINAN, BENJAMIN. 1810.
Sketch of th mineralogy of the town of New

Haven[ tte.}.
In Connecticut Acad. Arts and Sci., Mem.,

vol. 1, pp. 83-96.
Contains a general account of the trap expo-

sures near New haven, Conn.
SILLIMAN, BENJAMIN. 1814.

Mineralogical and geological observations on
New haven and its vicinity.

In Am. Mil. Jour., vol. 1. pp. 139-149).,
Abstract in Jour. de phys., de chim. [ete.]

Par I. C.!Delamtherie, Paris, Tome 7r5,
1812, pp. 75-79.

Notice in Am. Jour. Sci., vol. 1, 1818, pp. 55-
56, and in Elementary treatise on Miner-
alogy and Geology by Parker Cleaveland,
182, p,555.

Describes the geology about New Haven,

SILLIMAN, BENJAMIN-continued.
Conn., especially .f east and west ocks.
Records tho finding of a .large mass of
native copper on fhe Hamden hills, Conn.

[SILLIIAN, rENJAIIIN.] 1818.
Native copper I found near Wallingford,

Conn.].
In Am. ,our. Sci., vol. 1, pp. 55-56.
Describes the finding of a mass of native cop-

per.
[SILLIMAN, BENJAMIN.] 1818a.

Now localities of agate, chalccdony, chaba-
rite, stilbit-, an'alcite, titanium, prehnito,
etc.

In Am. Jour. Sci., vol. 1, pp. 13- 135.
Iescribes the occurrence of ii i rals at Deer-

Ield, Mass., and at East Haven and
Woodhury, Conn.

SILLIXAN, BENJAMIN. 1820.
[Note on tL discovery of fossil hones in sand-

stone at ::st Wind.or, Conn.]
In Atm. Jour. Sci., vol. 2, P. 147.
Oivt a brief count of the Nowark (called

Old Red and stone) of the 'onnectielrt
valley; and renrks on the natnro of
the anima to whi h tw hones referred to
belong ed.

[SILLIMAN, BEENJAM1..] 1820a.
Sketch of a tnur in the counties of New

Haven and Lit hfield, in Connecticut,
with notices of the geology, mineralogy
and scenery, etc.

In Arm. Jour. Si., vol. 2, pp. 201-235.
Describes West rck, Connet ieut, pp... -2 3,

and also the eh actr tofthe snall N e w ark
hasin in Woodhury and Southbury,
Cont., pp. 231-23'.

(SILLIMAN, BENJAMIN.] 1821.
[ Remarks on letters from Alexander Broagni-

art in ref 'erence to fossil fishes and n ati
copper from near Middletown, Colin.]

In Ant. Jour. lli., vol. 3, ppt. 221 -e.

Refer. to the finding of fossi fi ishe. and to
the working~ of copper ore.

[SILLIMAN, BENJAMIN.] 1821a.
[Note on the finding of fossil fish at Sunder-

land, Mass.]

In A m. Jour. Sci., vol. 3, pp. 365-366.
tat+'s that a large number of fossil fish were

obtained by Edward Hitcheok, at Sun.
duland. Mass.

SILL IMAN, B. 1824.
Remarks made on a short tour etnween H art-

ford and Quebee in the autnn of 1819,
New Haven, 24 ed., 12mo., pp. 1-443, and 9

plates.
First edition, New Haven, 1820, 12mo., pp. 1-

407, and 9 plates.
Contains a general account of th, scenery and

geology of the Connecti ct alley.
SILLIMAN, BENJAMIN. 1827.

[ Note on the presence of hituminous coal in
the Connecticut valley.]

In Am. Jour. Sci., vol. 12, p. 76).
States that coal has been found at several

places in the Connecticut valley.
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[SILLIMAN, RENJAMIN.1 1830.
Igeons origin of soae t rap rocks.

In Ana. J ur. Sci., vol. 17, pp. 119132, and
plate.

1)ccribes t he contAct of trap with samnstone
beneath, at RItcky H ill nar Hartford,
Coan. Th ltfect of the heat of th trap
on the sandston is di e sac e, pp. 12-131,
and late.

[SILLIMAN, BENJAMINN] 1837.
I ird tracks at Middletown, Conn, in the New

lied sandastone.
In A m. .our. Sci., vol. 31, p. 10.

SrieA abst raet from a i ter stating that fot-
print 1s 1 an ; n- l anad ossil plants
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186).

Smith iron mine, N. 4. Brief account of, with
sketch ( Willis, ' G, p. 305).
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442, 443).

Spring mills, N. Ji. Bomndary of Newark near
(Cook,'68, p. 175).

Cha ter of the formation near (H. P. Rog-
er., '40, p. 131).

description of variegated conglomnerate near
(I. B. Roger, '21, p. 147).

1)et aild de cription of calcareous conglom.
crate near (H. P. Hog r,, '40, pp.140-141).

Dip in shale near (Cook, '82, p. 27).
()ecorrenice of con louerats :3 (Lea, '53; p.

190).

Springtown, Pa. Boundary of the Newark near
(IL. 1). Ioer, '18, vol. 2, p., 668).

C n lomoerate near (11. 1). .gera, '58, vol. 2,
p). 681I).

Springville, Pa. De scription of trap dike near
(Fraver, '80, p. 29).

Spruce Hill, Pa. BDesription of a fault near
(Lewis, } p. 450).

Sqniertown, N. J. Trap hill near (Cook, '68, pp.
181, 18') .

Stanton, N. J. Di'cription of Pound mountain
near (Cook, '68, pp. 193-194).

Dip at (Cook, '68, p. 197).
Trap out'rop near (C ook, '82, .

Stanton station, N. J. 'trap outcrop near (Dar.
ton, '90, p. 70).

Starrs point, N. S. Coast section near (Dawson,

'47, p. 56).
Dip of sandstone at (Dawson, '78, p. 91).

State line station, Pa. Trap dike near (Lewis,
'85, p.448).

Staten island, N. Y. Ac oum t f Red anadstone
and couglomerat of (rather,'43, pp.2S5-
294).

Aecont of trip rocks of (Mather, '43, pp.
27.-82).

Brief dec ription of the Newark rocks of (T.
S. Hunt, 'k, p. 1'3).

Brief r f erenc to trap near Tompkinsville
(Mathwr, '::).

P scription of Newark outerop at Mariner's
harbor (i ollik, '89),

Bescription of the Nw'ark rocks o (Brit.
fon,'81.

( oloical map of (Putnam, '84, p. 123).
mention of additional exsuare. of Newark

rocku on (lnitton, '. Hollick, '89a).
Paving stowe quarried at (Clok, '68, pp. 5'2

"i iom of (Cozzens, '43, pl. 4).
Trap dikcs of, retrcnco o (Ch mlrlin, '87.

Rl ln til, '78, lt. "41. 1ar. h n, '410), p. 38).
Trap rock of (Cook, 'G?, p. 178).

ST AUlitITON, T. M. Notice of collection of fos.
sit footprints belonging to (ac.kar1, '71).

STEEL, .1. P)ORMAN. 1874.
16ourmeen w k. in Ipopulr g.,colo y.

New York and Chica. 1 2oo, pp. 1-280.
Contaius a eoL ical Akctch map of the

United S1ta, fronti-pier.; i brief ac-
count of the footprint, aof t h conneeticut
valley, pp. 18-I 1, ad 'igur f a fossil
Iish. after 1mona p. I. 74.

Steel's bridge, N. C. lBrief accouut of geology
near (McLenhau, '52 P. 169).

Steele's pits, Pa. Trap dikes in (Frazer, '83, p.
241).

Steitler ore bank, Pa. Se isn of (I. B. Rogers,
58, vol. 1, p. 89).

STEPHIENSON, M. F. 1871.
Seolo;y and min ralogy f eorgia [t c.j.

Atlanta, Ga.. 1 mo, p. 1 244 aind amnp.
Brif u in of t Nw k s3st-m, p. 59.

Stepney, Conn. Mention of the tfindin of fossil
tish at (Pe rival, '42, p. 442).

SThRNBERG, K. 1 20-1861.
ersch einer geognost i eh-hotanis chen PDar-

stelung der F ora der Vorwelt.
rrag and Re 'n.bmrg, folio.
Contains description of fossil plants from the

Rie hnonda arc. Not aec.

STEVENS, R. P. 1861.
On the xten sion of the Carboniferous system

of the Uted State, so as to inInlde all
true coals.
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STEVENS, R. P.-Continued.
In New York Lye. Nat. Hist., Ann., vol. 7,

1862, pp.414-419.
Cites the conclusions of various geologists in

reference to the age of the coal-bearing
rocks of eastern Virginia and of North
Carolina, and proposes to in .lude there
formations in the Carboniferons.

STEVENS, B. P. 1878.
[Remarks on the natural coke or "carbonite"

of the Richmond coal field, Va.]
In New York Lye. Nat. Hist., Proc., 2d ser.

[vol. 1], 1874, p. 73.
Records certain observations which are

thought to prove that the natural coke
has not been formed by the action of the
heat of trap dikes or associated coal seams,
as supposed by W. B. Rogers.

Stevensbarg, Va. Boundaries of the Newark
near (W. B. Rogers, '40, p. 62).

Detailed description of geology near (W. B.
Rogers, '40, p. 67).

Stevenson's mountain, Pa. Trap dike at (H. D.
Rogers, '58, vol. 2, p. 689).

STILLMAN, T. B. Analy si of native iron by
tCook, '83, p. 163).

Stockton, N. J. Conglomerate near (Nason, '89,
p. 16).

Description of quarries near (Cook, '81, p. 59).
Dip in sandstone at (Cook, '82, p. 26).
Plant remains in sandstone near (Nason, '89.,

p. 27).
Quarry at (Cook, '81, p. 59).
Sand tme quarries at (Cook, '79, p. 24).
Section through (Darton, '90, p. 61).

Smnol fault near (Nason, '89, p. 32).
Trap hill near (Nason, '89, p. 36).
Trap outcrops near (Darton, '90, p. 69),
Typical localities of gray sandstone near (Na-

son, '89, p. 24).

STODDER, CRALES. 1857.
(Evidence as to the relations of sandstone and

trap at Hadley Falls and Aniher. t, Mays.,
from the trannsmisi n of vibratiuns.

In Boston So . Nat. Hiat., Proe., vol. 6, p, 267.
Stokesburg, N. C. Brief :conut of coal near

(MbGehee, 'l. p. 76
).

Coal from (Crenth and Kerr, '81, p. 82. Kerr,
'75, pp. 145, 295).

Coal worked near (Williams, '85, p. 59).
Stokes county, N. C. A vount of the geology of

(Emmons, '52, pp. 144-153. Mitchell, '42,
pp. 133-134).

Stonehenge colliery, Va. Analysis of coal from
(Clifford, '87, p. 10. Maefarlane,'77, p. 515.
Williams, '83, p. 82).

Notes on (Taylor, '35, p. 284).
Stone House plains, N. J. Sandstone quarry at

(Cook, '79, p. 22).
Stonersville, Pa. DItailed account of d!ps near

(d'Invilliers, '83, pp. 216-217).
Stony brook, N. J. Dip near (Cook, '68, pp. 196,

199).
Stony Point, N. Y. Character and origin of the

Newark conglomerate at (Russell, '78, p.
253).

Stony Point, N. Y.-Continued.
Conglomerate quarries near (Nason, '89, p.40).
Description of conglomerate south of (Russell,

'78, p. 236).
Dip of Newark rocks southward of (Nason,

'89, p. 18).
Note on the strata beneath Newark conglom-

crate at (J. D. Dana, '80'81, vol. 22, p. 113).
Stony ridge, Pa. Description of (Gibson, '20).
Stoutsbung, N. J. section of trap sheet near

(Darton, '90, p. 66).
Strike at Chapel Hill, N. C. (Maefarlane, '77, p.

518).
At Cornwall iron mines, Pa., detailed measure-

ments of (Lesley and d'Invilliers, '85).
At Haywood, N. C. (McLenaha, '52, p. 168).
At King's Point, N. J. (Darton, '83a).
And dip at Leaksville, N. C.(Emn on, '56, pp.

257, 258).
And dip at Mad ison, N. C. (Fnnmmois, '52, p.

151).
Of Newark rocks in Massachustts (E. Hitch-

cock, '55, p. 226).
In neighborhood of Meriden, Conn. (W. M.

Davis, '89).
In southern Connecticut, numerous measure-

ments of ( H ovey, '89).
In Richmond coal field, Va. (LyelI, '47, p. 262).
Near New Hope, Pa. (H. 1). Rogers, '58, vol.

2, p. 
673).

Of east border of the Richmond coal field, Va.
(Taylor, '48, p. 48).

Of fault in quarries at Belleville, N. J. (Cook,
'81, p. 44).

Of Newark beds at Shuttle Mea dow, Conn.
(W. M. Davis, '89, p. 64).

Of the Newark system in Ma sa husett , de-
tailed accountof(E. Hitch 'k, '41, p. 448).

Of outcrop near Egypt, N. C. (E. 'Ennon.,, '.6,

p. 244).
Of sandstone, etc., in the Connecticut )alley;

many observations on (W. M. Davis, '8).
Of strata in Connecticut valley (E. Hitcheo k,

'58, pp. 10, 13).
Of trap dike in A dams county, Pa. (I. D.

Rogers, '58, vol. 2, p. 691).
(Ani dip) in the Wheatley Lode, Pa. (1. D.

Rogers, '58, vol.'2, p. 703).
In Georgia (Loughridge, '84, p. 279).
Near Falmouth, Pa. (Frazer, '80, p. 34).
Near Littlestown, Pa. (Frazer, '76, pp. 102-

103).
Prevailing, in the Richmond coal field, Va.

(W. B. Rogers, '36, p. 56).
Of Newark rocks in Pennsylvania (Frazer,

'77e, p. M4).
Of sandstone in Massachusetts (Walling,

'78).

Of trap dikes in Virginia (W. . Rogers, '39,
p. 82).

Strinestown, Pa. Trap dikes near (H. D. Rogers.,
'58, vol, 2, p. 688).

Structure of the Newark system briefly discussed
(Kerr, '74).

consideration of (Cook, '68, gip. 336-339).
In New Jersey (Cook. '68, pp. 195-205).
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Structure of the Newark system-Continued.
In New Jersey, with reference to gneiss belt

bordering it on the east (1). S. M rtin, '76,
p.120).

In North Carolina (Kerr, '75, p. 191).
OnPrinceEdward ish1nd (Dawson, '78, p.30).

Review of papers relating to (Cook, '82, pp.
12,14).

Styles's saw mill, N. J. Boundary of Second
mountain trap at (Cook, '68, p. 183).

STUB, D. 1 88.
Di L n zer (Lettenkohlen) Flora in der "Older

lesozoic beds of the coal field of Eastern
Virginia."

In Verhalndigen der K. K. geologischen
rich.sanstalt, No. 10, 1888, pp. .3-217.

Reviewed by J. Maroon in Am. Geol., vol. 5,
pp. 160-174.

N ot icd ein Am. Jour. Sei., 3d ser., vol. 37, p.49
6

.

A review of W. M. Fontaine's monograph on
the Older Mesozoic Flora of Virginia.
Givs i list of species from Virginia,
which are id entic l with species from the
Lett nkoble of ermany. C ncldles that
the American beds are the equivalent of
the L ettenkohle.

STUB, D. Cited on the fossil plants of the New-
ark system (Zeill r, '88).

Review of a paper on Newark tlora by (Mar-
cou, '90).

Sufferns, N. J. Boring near (Cook, '68, p. 175).
Boundary of Newark at (Cook, '68, p. 175).
Boundaries of Newark system near (Cook, '89,

p. 11).
Conglomerate near (Cook, '82, p. 41).
Dip in sandstone at (Cook, '82, p. 24).
Dip near (Cook, '68, p. 195).
Dip of conglomerate at (Cook, '79, p. 30).
Possible contection of trap sheet near (Dar-

ton, '90, p. 39).
Thickness of Newark near (Cook, '68,p.175).

Sufferns station, N. J. Conglomerate quarries
near (Nason, '89, p. 40).

Sufield, Conn. Description of fossil footprints
from (E. Hit lhcock, '41, pp. 478-501).

Localities of fossil footprints in (E. Hitch-
cock, '41,p.4 1.

Sandstone quarries near (Shaler, '84, p. 127).
Ridges in (Percival, '42, p. 445).

Sugar Loaf mountain, Md. Brief account of sand.
stone quarries near (Tyson, '60, appendix,

pp. 5-6).
Sugar Loaf mountain, Mass. Character of con-

glomerate at (E. Hitchcock, '35, p. 214).
Con;ginerate with graphic granite at (E.

Hitchcock, '41, p. 441).
Description of (E. Hitchcock, '41, p. 247. Per-

eival, '42, p.409).
Description of sandstone'near (Percival, '42,

pp. 448, 450).
Description of scenery near (E. Hitchcock,

'23, vol. 7, pp. 9-10).
Dip at (E. Hitchcock, 135, p. 223).
Dip and strike of rocks at (E. Hitchcock, '41,

p.448).
Note on conglomerate near (Nash, '27, p.247).

Sugartown, Pa. Mention of a trap dike near
(Frazer, '84, p. 693).

Summerside, P. E.1. 1Dip near (Dawson and Har-
rington, '71, p. 18).

Section at (Dawson and Harrington, '71, pp.
17-18).

Summerville copper mine, N. J. -Mineral found
at (Torrey, '22).

Suncracks at Middletown, Conn., brief remarks
on (J. Johnson, '43).

In New Jersey, mention of loalities of (Rus-
sell, '78b, p. 225).

On sandstone of Connecticut valley (E. Hitch.
cock, '58, pp. 169-170, 173, pl, 46).

Sunderland, Mass. Bituminous shale with fossil
fishes at (E. Hitchcock, '41, p. 443).

Character of rock at (E. Hitchcock, '41, p.
447).

Character of rocks exposed at (J. D. Dana,
'83, p. 385).

Coal found in (E. Hitchcock, '41, p. 139).
Coal in (E. Hitchcock, '35, p. 231).
Color of st rata near (Newberry, '88, p. 8).
Description of the geology near (W. M. Davis,

'3, p. 259).
Dip and strike in (E. Hitchcock, '41, p. 448).
Dip at (E. Hit chcock, '35, p. 223).
Fossil istes from (Anonymnous, '54. Em-

mnons, 7, p. 143. E. Hitchcock, '35, p.
238, p1. 14, in atlas. Silliman, '21a).

Account of (E. Heitc hcok, '41, p. 458).
Brief account of (E. Hitcheock, '37, p. 267).
Descriptions and figures of (New berry, '88).
Description of (W. C. Red iel, '41).
List of (De Kay, '42).
Mention of (Maroon, '53, p. 42, p

1
. 6. A.

Smith, '32, p. 219).
Reference to (Brongniart and Silliman, '22).
Remarks on (Harlan, 34, pp. 92-94, W. C.

Redfield, '42).
Fossil fo'oid from (E..Hi .tcock, '41, p. 451).
Fossil locAity at, mention of (Packard, '71).
Fossil plants from (E. Hitchcock, '41, p. 455).

Descript ios and figures of (New berry, '88).
Observed near (E. Hitcheock, '41, p. 450).

Fossil shell from (E. Hitchcock, '23, vol. 6,
pp. 76-79).

Section in (E. Hitchcock, '58, pp. 9,10, pl. 3).
Stratigraphy in (Walling, '78).
Trap interstratified with sandstone at (E.

Hitchcock, '41, p. 654).
Trap near, brief account of (E. Hitchcock,

'23, vol. 6, pp. 46, 47).

Swan creek, N. S. Amygdaloid at (Gesner, '36,
pp. 251-252).

Coast section east of (Dawson, '78, p. 103).
Contact metamorphism near (Gesner, '36, p.

254).
Description of (Gesner, '36, pp. 249-259. Jack-

son and Alger, '33, p. 272).
Dip near (Dawson, '78, p. 104).
Exposures of Newark rocks near (Dawson, '47,

p. 
54).

Fault near (Dawson, '78, p. 104).
Minerals near (Willinott, '84, p. 28L).
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Swan creek, N. S.-Continued.
Rock near (Dawson, '78, pp. 102-104).
Section near (Dawson, '78, pl. op. p. 125).
Synclinal near (Dawson, '78, p. 104).

Sydney mills, N. J. Dip at (Cook, '68, p. 197).
Synclinal, at Cape Tryon, P. E. I. (Dawson and

Harrington, '71, p. 17).
Axis near Boundbrook, N. J. (H. D. Rogers,

'40, p. 128).

In the Richmond coal field, Vi., dscription
of (W. B. Rogers, '36, p. 57).

Near Swan creek, N. S. (Dawson, '78, p. 104).
On Prince Edward island (Bain and Dawson,

'85, p. 156).
Taittelle quarry, Md. Analyses of sandstone

from (Clarke, '89).
Talbott Ga. Brief account of trap dikes in (Hen.

derson, '85, p. 88).
Talbot county, Ga. jTrap dikes near (Lough-

ridge, '84. p. 279).
Talcott mountain, Conn. Building stones near

(Percival, 42, p. 439).
Reference to form of (Whelpley, '45,p.-63).
Trap dikes near (Percival, '42,'pp. 308, 310,

369,374,388-389).
Talman's mine, Conn. Description of trap ridges

near (Percival, '42, p. 404).
Tappan station, N. Y. Boundary of trap out-

crop at (Cook '68, p. 177).
Tarbue's coal mine, Va. Mention of iron ores

from (W. B. Rogers, '80, p. 152).
Tarifville, Conn. Extrosive trap with trap bree-

cia at-(Rice, '86).
Small map of trap ridges near (Davis and

Whittle '89, pl. 3).

Special account of trap ridges near (Davis
and Whittle, '89, pp. 133-135).

Trap ridges near (Davis and Whittle, '89, p.
109).

TAYLOR, F. W. Analysis of sandstone from
Connecticut by (Slhaler, '84, p. 127).

TAYLOR, R. C. 1834.
[Richmond coal basin and its coal trade.]
In Pennsylvania Senate Journal, vol. 2, 1833-

'34, p. 567.
Not seen.

TAYLOR, RICHARD C. 1836.
Memoir of a section passing through the

bituminous coal field Pear Richmond, Va.
In Pennsylvania Geol. Soc., Trans., vol. 1,

pp. 275-294, pl. 16-17.
Describes the general character of the Rich-

mond coal field, together with the thick-
ness and quality of the coal as exposed in
a number of mines.

TAYLOR, RICH ARD C. 8135a.
Review of geological phenomena, and the de-

ductions derived therefrom, in 250 miles
of sections in parts of Virginia and Mary-
land. Also notice of certain fossil aco-
tyledonous plants in the secondary strata
of Fredericksburg.

In Pennsylvania Geol. Soc., Trans., vol. 1,
pp. 314-325, pl. 18-19.

Contains a brief mention of Newark sand-
stone and conglomerate on the Potomac
river in Maryland, p. 320,

TAYLOR, RICHARD C. 1841.
Report on the ornithichnites or footmarks of

extinct birds, in the New Red sandstone
of Massachusetts and Connecticut, ob-
served by Prof. Hitchcock, of Amherst.

Se Rogers, Vanuxem, Taylor, Emmons, and
Conrad, 1841.

TAYLOR, RICHARD COWLING. 1848.
Statistics of coal [etc., et . ,
Philadelphia, pp. i-cxlviii, 1-754, and six

maps.
Second edition, Philadelphia, 1855, pp. i-xx,

1-640.
Gives a brief review of previous writings on

the Richmond coal field and states the
amount of coal produced per year from
1822-1828.

The age and structure of the deposit are also
considered.

TAYLOR, R. C. Cited as to age of the coal fields
of North Carolina (Einnons, 56, p. 271).

Cited on age of the Newark system (New-
herry, 88, p. 8. H. D. Rogers, '44, p. 251.
H. D. Rogers, '58, vol. 2, p. 693. Zeiller,
'88, p. 698).

Cited on the age, etc., of the Richmond coal
field, Va. (Macfarlane, '77. Marcou, '49.
p. 573. Marcou, '58, p. 13. W. B. Rogers,
'43, p. 299).

Cited on Newark flora (Marcon, '90).
Cited on Richmond coal fiel1 ( lifford, '88).

TAYLOR and CLEMSON. Cited on the age of the
Richmond coal field, Va. (W. B. Rogers,
'43, p. 301).

Taylor's, N. C. Analysis of coal from (Chance,
'85, p. 39).

Section of coal seams at (Chance, '85, p. 40).
Taylor's coal mine, N. C. Explorations for coal

at (Chance, '85, p. 36).
Quality of coal found at (Emmons, '52, p. 131).
Section of coal seams at (Emmons, '52, pp.

125, 126,129).
Taylorsville, Pa. Change in the dip of red shale

adjacent to a trap dike (Lewis, '82).
Taylorsville, Va. Description of N wark area

near (Heinrich, '78, pp. 229-2 0).
Tea hills, P. E. I. Rock of (Dawson and Har-

rington '
7

1,p.16).
Section from, to Belfast (Dawson and Harring-

ton,'71, pl.).
Tenafly, N. J. Mention of building stone near

(Cook, '81, p. 43).
Ten-mile creek, N. B. Dip near (Gesner, '41, p.

14).
Newark rocks at (Matthew, '65, p.123).

Ten-mile run, N. J. Dip at (Cook. '68, p.197).
Dip in sandstone at (Cook, '82, p. 25).
Sandstone quarry at (Cook, '79, p. 24).

Ten-mile run mountain, N. J. Analysis of soil
from (Cook, '78, pp. 37, 39, and map).

Copper ores near (Cook, '68, p. 679).
Description of (Cook, '68, pp. 189-190. Cook,

'82, pp. 59-60).
Detailed description of (Darton, '90, pp. 59-61).
Position of trap near, in the Newark system

(Darton, '89,p.139).
Trap rook of (Cok, '82, p.18).
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Terrace hill, Pa. Boundary of the Newark near
(Frazer, '80, pp.15,48).

Thatcher's, R., quarry, near Klinesville, N. J.
Fossil Estherias found in (Nason, '89, p.
30).

Thickness of coal. At Evans, N. C. (Chance, 85,
pp. 44,45).

At Gulf, N. C. (Chance, '85, p.41).
At )idl thian, Va. (Chance, '85, p.19).
At Murchison, N. C. (C hane, '85, p.49).

In E'y pt shaft, N. C. (Chance, 85, p. 35).
In Richmond coal field, Va. (Lyoll, '66, p. 452.

Lyell, '47, pp. 263, 264, 265, 267. Newell,
'89).

Near Leaksville, N. C. (Chance, '85, p. 64).

Thickness of coal and of natural coke. In the
Richmond coal field, Va. (Coryell, '75).

Thickness of sandstone. Near Leaksville, N. C.
(Emmons, '57, p. 22).

Near Madison, N. C. (Emmons, '57, p. 22).

Thickness of the Newark. (Cook, '88. Kerr, '75a.

N wberry, '88, p. 5).
Brief statement concerning (J. D. Dana, '56, p.

322. H. D. Rogers, '6, p. 32).
Briefly discussed (Kerr, '74).
General observations concerning (J. 1).

Dana, '75, p. 421).
In Connecticut (J. D. Dana,'73, vol.5, p.427).

Indicated by a well at New Ilaven (J. U
Dana, '83, p. ;16).

In W oodbury - Southbury area (W. M.
Da vis, '88, p. 468).

In the Conn, cticet valley (J. D. Dana. '71, pp.
46-47. J. D. 1ana, '79. W. M. Da is, '88,
p. 467. E. Hitchcock,'53. E. Hitcbcock,

'58, pp. 11-15. Le Conte, ,82, p. 453. New-

berry, '88, p.5. H. D. Rog ers, '56, p. 32.
A. Smith, '32, pp. 219-220).

In Massachusetts (E. Hitchcuck, '55, p. 226.
E. hitcheock, '35, pp. 22t--.28. Emerson,
'91).

At Agree nfield, Mass. (Emmons, '57, pp. 5,

6- , 2).

At Moun Tom (E. Hitlcheo k, Jr.,'55, p.23).
In New Brunswick, at Quaco head (Dawson,

'78, p. 108).
In New Jersey (Cook, '68, p. 174. Cook, '79,

pp.30-31. Cook, '82, pp. 12-14. Cook, '89,
p.13).

At Newark and Paterson (Sha1er, '84, pp.
142-11)3.

Discussion of (J. D. Dana, '79).
Estimates of (Cook, '87. Darton, '89, p.139.

Russell, '80a).

Near Amsterdam (Cook, '68, p. 175).
Near Sufferns (Cook, '68,175).

In New York (Darton, '90).
In North C mrolina (Emmons, 56, pp. 231-232.

Emnmons, '57, p. 30. Kerr, '75, p.145).

Di wiision of (Chance, '85, pp.15-16).
Egypt (Fontaine, '83, p.100).
Gulf (Emmons, '57, p, 22).
Haywood (Fontaine, '83, p.100).
In Dan river coal field (Daddow and Ban-

nan, '66, p. 405).

Thickness of the Newark-Continued.
Near Farmers ville(W.R.Johnson,'51, p.8).
Near Farmville (Chance, '85, pp. 28-35.
On Deep river, N. C. (Chance, '

85, pp. 20, 21.
Daddow and Eannan, '66, p. 405. Ewnon3,
'52, pp. 137-139. Jones, '62, p. 91. Mac-
farlane, 77, pp. 518-519).

In Nova Scotia, at St. Mary's bay (Jackson.
and Alger, '33, pp. 234-235).

In Pennsylvania (Frazer, '77c, p. 651. Lesley,
83, pp. 189-190. Lesley, 91).

Discussion of (Frazer, '7 a, pp. 495-497,498-
499).

Estimate of (Lesley, '83, pp. 180-181).
In Adams county, estimate of (Frazer, '17,
-pp. 270, 303).

In Berks county (d'Invilliers, '83, pp. 200-
201).

In Bucks county, estimate of (Lesley, '85,p. xxv).
In Chester county, calculation of (Lesley,

'83, p. 180).
In York county (Frazer, '85, pp. 402-403).

In Virginia, Richmond coal field (Clifford, '87,
pp. 4,23-24. Daddow and Bannan, '66, p.
398. Fontaine, '83, pp. 6-7. Frazer, '85,
p. 493. Le Conte, '82, p. 457. Lyell, '47,
pp.263,' 271,. 272. Taylor, '35).

Mention of (Hitchcock and Hitchcock, '67,
p. 416).

Re mark on (H. D. Rogers, '53).

(,-called) on Prince Edw'rd island (Baiy
and Dawson, '5, p. 155. Dawson, '72, p.
203. Dawson, '78, pp. 29, 31. Dawson
and Harrington, '71, pp. 14 ,15).

Thickness of trap in Connecticut, Pond rock
(Hon y, '89, pp. 364-365).

Southern (Hovey, '89, p. 378).
In Connectic ut va l1y (Whelpley, '45, p. 63).
In New Jersey (Cook, '82, p. 46. Darton, '90).

Watchung trap sheets (Darton, '89, p. 137.
Darton, '90, p. 21).

In Virginia, Richmond coal field (Lyel 147,
pp. 271, 272).

Near Carbon bill (Clifford, '87, pp. 11-12).

Third mountain, N. J. Analysis of trap from
(Cook, '68, p. 217).

Description of (Cook, '68, p. 185).

Detailed description of (Darton, '90, pp. 32-
39).

Dips in the associated sandstone (Walling,
'78, p. 196).

See, also, Long Hill.
See, al o, Watchung mountains.

Thompson's mills, N. J. Boundary of trap near
(Cook, '68, p. 192).

Thoroughfare Gap, Va. Bouidaryof theNewark
near (W. B. Rogers, '40, p. 63).

Three ridges, N. J. Trap outcropa near (Darton,
'90, p. 70).

Tine's, E., X. J. Dip near (Cook, '68, p. 197).
Tinicum creek, N. J. Dip in shale at (Cook, '82,

p. 27).
Tippecanee coal mine, Va. Analysis of coal from

(Williams, '83, p. 82).
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Tippecanoe coal mine, Va.-Continued.
Character and efficiency of coal from (W. 1l.

Johnson, '50, pp. 133-134, and table op. p.
134).

Trial of the coal of, for heating purposes (W.
I. Johnson, '44, pp. 405-419,421).

Titan's piazza, Mass. Brecciated trap at contact
of trap and sandstone (E. Hitchcock, '41,
p. 658).

Titan's pier, Mass. Amount of the trap rock of
(E. H itchcock, '41, pp. 641-643).

Brecciated trap at contact of trap and &and
stone (E. Hit cheok, '41, p. 658).

Columnar trap at (E. Hitchcock, '35, pp. 401-
402).

Contact metamorphism observed at (E. Hitch-
cock, '35, p. 424).

Dip and strike of rocks at (E. Hitchcock,
'41, p. 448).

Titusville, N. J. Dip near (Cook, '68, p. 197).
Dip of shale at (Cook, '79, p. 29. Cook, '82, p.

Quarries of trap rock at, mention of (G. P.
Merrill, '89, p. 436).

Trap rock quarries hear (Cook, 79, p. 26).
Trap rock quarried near (Cook, '81, p. 62).
Section through (Dmrton, '90, p. 61).

TODD. J. Cited on the dicovery of a mass of
native copper on Ilamden hills, Conn.
(Nillihan, '14, p. 149).

Toket mountain, Cona. Anterior trap ridge of
(Davis and Whittle, '8, p.107).

Description of main ridge of (Davis and Whit-
tie, '89, p. 111).

Description of trap ridges near (Percival, '42,
pp. 326-327,339, 343).

Desription of, with discussion of geology
( Hovey, ' 9).

1)iscu sion of the geological structure of (W.
M. Davis, '86, p. 346).

Fault near (W. M. Davis, '83, p. 473).
Formed by an overflow trap sheet (W. M.

Davis, '88, pp. 46,467).

Limestone near (Percival, '42, pp. '16, 44).

Sandstone in shale under (Percival, '42, p.
442).

Sketch map of (W. M. Davis, '88, p. 479).

Small inap of north end of (Davis and Whit.
tie, '89, pl 2).

Small map of south end of (Davis and Whit-
tle, '89, pl. 2).

Strike and dip of sandstone near (Hovey, '89,
pp. 370-371).

Structure of (W. M. Davis, '88).

Structure of trap rocks of (Percival, '42, p.
313).

Topographic firm of (Percival, '42, p. 303).
Trap conglomerate on (Percival, '42, p. 316).

Toket and Pond mountains, Conn. Bird's-eye
view of (W. M. Davis, '88, p. 480). ,

Tompkinsville, Richmond county, N., Y. Brief
reference to trap rocks near (Math r, '38).

Joints and veins near (Mather, '43, p. 625),
Tooley's point, N. B. Rocks of (Gesner, '40; p,

19).

TORREY [JOHN]. 1820.
[Note on Datholite from Paterson, N. J. k
In A m. Jour. Set., vol. 2, p. 369.
Brief account of chemical tests to show the

character of the mineral in question.
TORREY [JOHN]. 1822.

Snumerville copper mine [N [ w Jerm y].
In Am. Jour. Sci., vol. 5, p. 401.
Describes the location of thw mine and gives

a list and description of minerals found
there

TORREY, J. Cited on the trap of the Palisades,
N. J. (Pierce, '20, p. 183).

Totowa, N. J. Boundary of Second mountain
trap near (Cook, '68, p. 183).

Towakhow mountain, N. J. Analysis of trap
from (Cook, '68, p. 217).

Description of (Cook, '68, p. 186. Cook, '82,
pp. 54,55).

Origin of (Darton, '89, p. 173).
See Third Watchung mountain.

Toughkenamon, Pa. Mention of a trap dike near
(Frazer, '84, p. 693).

Trap. Amount of iron in (Husseli, '89, p. 510
Amygdaloid minerals of (Jackson, '59a).
A a building stone (Egcston, '86, p. 666).
Brief account of (Cooper, '22, pp. 239-243.

Emmons, '52, p. 146. Emnions, '57, pp.
149_151. MNLarcou, '58, p. 70).

Dikes of (Macfa'r ne, '79, pp. 42-43).
Brief descript ion of ( 1. D. ogers, '56, p. 32).
Brief sketch of (H. D. Rogcr,, '58, vol. 2, p.

763).
Chemical alteration of (Hawes, '75).
Columnar structure of, discussed (. Hitch-

owk, '35, p. 432).
Compiled account of (Cloaveha d, '22 pp. 746-

747).
Composition of (W. M. Davis, '83, p. 284.

Gesner, '36, p. 169. Lesley, '83, p. 193).
Condensed amount of (H. D. Rogers, '58, vol.

2, p. 671).
Considered as a metamorphosed sedimentary

bed (W. M. Davis, '83, p. 280).
Contact metamorphism produced by (E.

Hiteheo'k, '35, pp. 433-434).
Des'ription of (J. D. Dana, '75, pp. 417-42 ).
Dikes of (M facanane, '79, pp. 42-43).

Dikes of, not confined to the Newvark (LesIcy,
'83, p. 192).

Effects of, on sandstones, various authors
cited on (W. M. Davis, '83, pp. 300-302).

Evidence of the extrusive character of cer-
tain sheets of (W. M. Davis, '82a, pp.
120-124).

Example of the lamination of (Lesley, '56, p.
162).

Examples of ridges of (J. D. Dana, '75, pp.
417-419).

Exposed by denudation (Lyell, '47, p. 273).
Extrusive sheets of, means of distinguishing

(Davis and Whittle, '89, pp. 100-104).
Formed by the alteration of earthy sediments

(Frazer, '76b).
General account of (M'Clure, '22).
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Trap-Continued.
General account of the distribution of (G. P.

Merrill, '89, pp. 433-434).
General characteristics of (Cook, '79, p. 20).
General distribution of dikes (Kerr, '75a).
Hy pothesis in reference to the origin of dikes

(J. D. Dana, '47, pp. 99-100).
Ideal section of sheets of, after 1. C. Russell

(W. V. Davis, '83, p. 281, pl. 9).
Influence of, on strike and dip of associated

beds (W. B. Rogers. '42).
Intrusion of, among sedimentary beds, dis-

cussed (E. Hitchcock, '35, p. 432).
Intrusive character of (Cook, '82, pp. 14-15).

Opinions of various geologists cited on (W.
M. Davis, '83, p. 279).

TItrusiv sheets of, means of distinguishing
(Davis and Whittle, '89, pp. 100-104).

Law of distribution of dikes of (Frazer, '76,
p. 95).

Means of distinguishing extrusive and intru.
slive sheets (Davis and Whittle, '89, pp.
100-104).

Mechanical effects produced by the intrusion
of, among stratified rocks (E. Hitchcock,

* '35, p. 432).
Microscopical examination of (E. S. Dana,

'75).
Mineralogical character of (Mahan, '71, p. 3).
Mineralogical composition of (Hawes, '82).
Not confined to the Newark (Lesley, '83, p.

193).
Origin and character of (Cook, '79, p. 32).
Origin of (J. D. Dana, '56, pp. 322-323, J. D.

Dana, '73, vol. 6, p. 108).
Discussed (J. Hall, '55-59, p. 79. E. Hitch-

cock, '23, vol. 6, p. 59. Mather, '43, p.
283).

Origin of columnar form ilddings, '86).
Origin of name (Gesner, '36, p. 169).
Origin of secondary minerals in (J. D. Dana,

'45).
Trap in Alabama. Dikes in crystalline rocks

(Bradley, '76. E. A. Smith, '83, p. 556).
Trap in Connecticut. About New Haven, de-

scription of (J. D. Dana, '71, pp. 46-47).
Age of, discussed (Hovey, '89).
Arrangement of dikes in the crystalline area

of (Percival, '42, p. 324).
At New Haven, description of (J. D. Dana,

'71, pp. 46-47).

Garnets in (E. S. Dana, '77).
At Rocky Hill, description of (Silliman, '30,

pp. 124-130).

Junction of, with sandstone beneath (Silli
man, '30, pp. 122-131).

At Tariffville, extrusive, with breccia (Rice,
'86).

At Trumbull, description of trap dikes in
Primary rocks (Percival, '42. pp. 416-417).

At Walling ford, dikes (Chapin, '35).

At West Rock, account of (Silliman, '20a, pp.
202-203).

At Woodbury, account of (Silliman, '20a, pp.
231-233).

At Woodbury-Southbatf area (Whelpley, '45,
p. 62),

Trap in Connecticut--Continued.
Brief account of dikes in crystalline rocks

(Percival, '42, pp. 308-310).
Brief account of the distribution of (Perci-

val, '42, pp. 10-11).
Brief discussion of (Percival, '42, pp. 310-311).
Character of (Percival, '42, pp. 312, 426).

Contact metamorphisim associated with (Ho-
vey, '89, pp. 369-375).

Contact phenomena of accompanying dikes in
crystalline areas (Percival, '42, p. 317).

Description of breccias of (Percival, '42, p.
316).

Description of conglomerate of (Percival, '42,

p. 316).
Detailed description of (Percival, '42, pp. 299-

426).
Dikes in the Primary rocks, detailed descrip-

tion of (Percival, '42 pp. 412-426).
Struct ure of (Percival, '42, p. 312).

Disturbance produced by dikes (Lyell, '54, p.
12).

East Haven-Bradford region (Hovey. '89).
Erosion indicated by (Russell, '80a).
Fair H aven, mention of (1Levey. '89, p. 377).
Gaylors mountain, fra-nents in sandstone

(Davis and Whittle, '8 p. 106).
In Southbury, account of (Silliman, '20a, pp.

231-233).
Intrusive and extrusive sheets of (Davis and

Whittle, '89).
Metals associated with (Percival, '42, p. 317).
Metamorphism produced by (Davis and Whit.

tIe, '89).
Microscopical examination of (Hovey. '89).

Microscopical structure of (Davis and Whit.
tle, '89, pl. 4).

Minerals of (E. S. Dana, '77).
Near Kensington, mention of (Percival, '22).
Near Meriden, brief account of dikes (J. D.

Dana, '70. C. fI. S. Davis, '70).
Map of ridges of (W. M. Davis, '89e, p. 424).
Structure of sheets of (W. M. Davis, '89).

Note on dikes (Lyell, '47, p. 273).
Origin of, discussed (Hovey, '89).
Origin of the crescent form of ridges of (Ho-

vey, '89, p. 379).
Outcrops of, described and mapped (Davis

and Whittle, '89).
Quarries of (G. P. Merrill, '89, p.434. Shaler,

'84 p. 
12 7).

Relation to associated rocks (Percival, '42, pp.
426-452),

Relation to sandstone, shale, etc. (Percival,
'42, pp. 4.6-452).

Remarks on (J. D. Dana, '72).
Remarks on crescent form of (H. D. Rogers,

'43c.)

Structure of ridges of (J. D. Dana, '75a, p.
502).

System of (Percival, '42, pp. 322-410).
Two classes of (Percival, '42, p. 312).

Trap in Connecticut valley. Account of (A.
Smith, '32, pp. 224-227).

Age of (E. Hitchcock, '47a, p. 203).
Breceia (Rice, '86).
Brief account of (Porter, '22).
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Trap in Connecticut valley-Continued.
Brief account of dikes (Danberry, '39, pp. 22,

23).
Brief account of hills of (J. D. Dana, '73, vol.

6, p. 105).
Brief description of (Russell, '78, p. 242-243).
Brief description of con;glonerato of (E.

Hitchcock, '44e, pp. 6-8).
Conglomerate (E. Hitchcock, '58, pp. 1819).
Connection of, with dip of associat ed sand-

stone (Silliman, jr., '42).
Crescent-shaped ridges of (Silliman, '44).
Date of extrusion of (E. Hitchcock, '35, p.

513).
Described and compared with similar rocks in

other strata (E. Hitchcock, '35, p. 409).
Description of (K. Hitchcock, '47a, pp. 199-

207).

Detailed account of (W. M. Davis, '88, pp.
462-466. Davis and Lope, '91).

Detailed description of anterior ridges of (W.
M. Davis, '88).

Detailed description of posterior ridges of
(W. M. Davis, '88).

Distribution of (A. Smith, '32, pp. 224-227).
Elevations of ridges of (J. D. Dana, '71, pp.

46-47).

Explanation of crescent form of ridges of (W.
M. Davis, '82a, pp. 123-124).

General account of (Chapin, '87. Davis and
Loper, 91. Eaton, '20, pp. 249-56. E.
Hitchcock, '58, p. 10. Silliman, '10, pp.
95-97).

General description of (E. Hitchcock, '23, vol.
6, pp. 44-80, vol. 7, pp. 1-16, 29-30).

General description of ridges of (E. Hitch-
cock, '41, pp. 647-650).

Geological relation of (E. Hitchcock, '23, vol.
6, p. 50.)

Intrusive origin of (J. D. Dana, '71a).
Intrusive sheets of (W. M. Davis, '88, pp.

463-464).
Magnetism of (E. Hitchcock, '45a).
Mineralogical composition of (Silliman, '14).
Minerals associated with (Silliman, '18a).
Mode of formation (E. Hitchcock, '58, pp. 17-

20).
Mode of formation of considered (Silliman,

jr., '44).
Mode of formation of tufa (E. Hitchcock, '47a,

p. 203).
Not accountable for the dip of stratified rocks

(E. Hitchcock, '53).

Observations on the origin of sheets of (W.
M. Davis, '82).

Occurrence of, in strata (Jackson, '50, p. 336).
Order of arrangement of dikes (Percival, '42,

p. 302).
Origin of (J. D. Dana, '73, vol. 5, p. 431).
Origin of crescentic form of ridges of (Whelp-

ley, '45, p. 63).
Origin of, discussed (W. M. Davis, '89b).
Origin of ridges of, discussed (E. Hitchcock,

'35, p. 513).
Origin of sheets of (W. M. Davis, '82a).
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Trap in Connecticut valley--Continued.
Overflow sheets (W. M. Davis, '88, pp. 464-

466).
Principal overflows of, indicated (W. M. Da-

vis, '88, p. 467).
Reference to (Newb rry, '88, p. 5).
Reference to ridges of (J. D. Dana, '47, pp.

391-392).
Relation of, to elevation of associated sand-

stone (E. Hitchcock, '8, pp. 15-17).
Relation of, to fossil footprints (E. Hitchcock,

'58, pp. 19, 20).
Relation of, to other trap systems (Jackson,

'45).
Relation to topography (Lyell, '54, p. 33).
Relation to the transmission of vibrations

(Stodder, '57).
Remarks on the origin of (Brigham, '69, pp.

24-25).
Ridge of (Russell, '78, pp. 244-248).
Structural significance of overflow sheets (W.

M. Davis, '88, p.
467 ).

Topography of (W. M. Davis, 'g6, p. 344).
Topography of ridges of (E. Hitchcock, '47a,

pp. 201-202).
Volcanic tufa d..sc ibed (E. Hitchcock, '44).

Trap in Georgia. Brief account of dikes (Hen-
derson, '85. p. 88. T. P. James, '76, p. 38
and map. Little, '78, p. 14).

Dikes in crystalline rocks (Bradley, '76).
Trap in Massachusetts. Account of amygdaloidal

(E. Hitchcock, '41, pp. 644-645).
Account of columnar (E. Hitchcock, '35, pp.

399-402).
Account of conglomerate of (E. Hitchcock, '35,

p.215).
Account of porphyritic (E. Hitchcock, '41, p.

644).
Account of tufaceous (E. Hitchcock, '41, pp.

644-645, 648).
At Deerfield, lithology of (Emerson, '82, pp.

196-198).
At Greenfield, brief account of(tuff) (E. Hitch-

cock, '35, p. 409).
At Mount Holyoke, brief account of (B. Hitch.

cock, '55a, pp. 87-88).
Brief account of tuff (E. Hitchcock, '35, p.

409).
Columnar character of (Eaton, '18, p, 34).

At Mount Tom, junction of, with sandstone
(E. Hitchcock, '35, p. 421).

Tuff on east side of (E. Hitchcock, '24, pp.
245-247).

Tuff on west side of (E. Hitchcock, '35, p.
409).

Brief account of (E. Hitchcock, '35, pp.23-24,
31, 202, 205).

Brief account of 'amygdaloid (E. Hitchcock,
'35, pp. 404-405).

Brief account of economic value of (E. Hitch-
cock, '41, pp. 152-153).

Brief account of tufaceous (E. Hitchcock, '35,
p. 405).

Catalogue of specimens (E. Hitchcock, '41, pp.
819-820),
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Trap in Massachusetts-Continued.
Chemical effects of, on adjacent strata (E.

Hitchcock, '41, pp. 657-659).
Description of (E. Hitchcock, '41, pp. 640-663)-
Description of columnar (R. Hitchcock, '41,

pp.641-643).
Description of ridges of (E. Hitchcock, '35, pp.

408-410).
Detailed account of (E. Hitchcock, '35, pp.

399-401).
Dips of, in associated sandstone (Walling, '78).
Influence of, on the inclination and ^haracter

of associated sedimentary beds (E. Hitch.
cock, '55, p. 227).

In gneiss (E. Hitchcock, '41, pp. 648-650).
List of specimens of (E. Hitchcock, '35, pp.

669-670).
Lithological character of (E. Hitchcock, '41,

pp. 641-643).
Mineral contents of (E. Hitchcock, '41, pp.

660-663).
Origin of ranges of (Emerson, '87, pp.19-20).
Quarries of (G. P. Merrill, '89, p. 435).
Relation to other rocks (E. Hitchcock, '41, pp.

650-655).
Specific gravity of (Walling, '78, pp. 191-192).
System of, described (E. Hitchcock, '35, pp.

513-14).
Topography of (E. Hitche'k,'35, pp.405-410.

E. Hitchcock, '41, pp. 646-650).
Trap in New Brunswick. (Bailey, '72, pp. 220-

227. Bailey, Matthew, and Ells, '80, p.
23D. Gesner, '40, pp. 16, 17, 22. Gesner,
'41, pp. 15, 16, 33).

General statements concerning (Gesner, '39,
pp. 12-13, 14, 15, 16,17,18, 46, 47, 51, 59).

Intrusive (Bailey, Matthew, and Ells, '80, p.
23D).

Mention of (Bailey, Matthew, and Ells, '80,
note l-on map No.1, S. E., accompanying).

On Grand Manan island, (Bailey, '72. Bailey,
Matthew, and Ells. '80, map No. 1, S. W.,
accompanying, and note 7 on map. Chap-
man, '72. Chapman, '78, p. 106. Verril,
'78).

Trap in New Hampshire. Dikes (Hubbard, '50,
p. 170).

Trap in New Jersey. Analyses of (Cook, '68, pp.
215-218).

Bells mountain, described (H. D. Rogers, '40,
p. 152).

Bergen hill, analysis of (Darton, '83).
Bored wells in (Cook, '85, pp. 122-123).
Bowlders of, on west side of Newark area (Na-

son, '89, pp. 40-42).
Brief account of dikes (Cook, '87, p. 126).
Brief account of (Cozzens, '43, pp.48-49).
Brief account of (D. S. Martin, '88, pp.8-9).
Brief account of (Nuttall, '22, pp, 239-241).
Brief reference to ridges of (Newberry, '88,

p. 
5
).

Brief remarks on the origin of (T. S. Hunt,
'74).

Columnar (Cook, '68, pp. 202-205. Cook, '84,
pp. 22-28).

Conglomerate dlf (Cook, '68, p.337).

Trap in New Jersey-Continued.
Crescent form of ridges of (W. M. Davis,'82a,

pp. 123-124. H. D. Rog ers, '43c).
Crescent-shaped ridges of (Silliman, '44).
Description of (Cook, '82, pp. 22,43-66).
Description of outcrops of (Cook, '82, pp. 43-

66).

Detailed account of (Darton, '90. H. D Rog-
ers, '36, pp. 159-170. H. D. Rogers, '40, pp.
141-158).

Detailed description of outcrops, etc. (Cook,
'68, pp. 176-194).

Development of ridges of (Davis and Wood,
'89).

Dikes in Archean rocks (Nason, '90).
Diluvial scratches on (Cook, '68, p. 228).
Dip of associated sandstone (H. D. Rogers, '40,

p.121).
Discussion of the origin of (Cook, '83, pp. 22-

26).
Distribution of, in (Cook, '82, p. 19).
Diverse dips adjacent to (Nason, '89, p. 19).
Division of, into northwest and southwest

areas (Nason, '89, p. 34).
Elevations of ridges of (Cook, '68, pp. 20-21).
Ellipsoidal lines of ridges of (Cook, '82, p. 32).
Erosion indicated by (Russell, '80a).
First mountain, junction of, with sandstone

(Cook, '82, pp. 50-52).
Formation of ridges of (Russell, '78, pp. 244-

246).
General account of (Cook, '82, p.22. Cozzens,

'43, pp. 47-48. Credner, '70. Eaton, '20,
pp. 249-256. Pierce, '20. H. D. Rogers,
'40, pp. 114-117).

General description of (Russell, '78, pp. 241-
246).

General dip of (Russell, '80, p. 50).
Goat hill, alterations produced by (H. D.

Rogers, '36, p. 156).
Hudson county, described (Russell, '80, pp.

35-45).
Hunterdon copper mine, interstratiled with

shale (Dickeson, '59, pp. 8, 10).
Intrusive (Cook, '68, pp. 20, 202-205. Cook,

'79, p. 33. Cook, '83, p.166. Cook, '87, p.
127).

Intrusive nature of (H. D. Rogers, '40, p. 145).
Intrusive sheets of (Russell, '78a).
Lithological character of (Nason,'80, p.37).
Lithological description of (Cook, '68, p. 207),
Lithology of (Cook,'68, p.207).
Little Falls, erosion of (Cook, '82, pp. 15-16).
Magnetite in (Cook, '68, p. 338).
Martin's dock, description of dikes (Cook, '82,

pp. 58-59, pL. 6).
Metamorphism near, brief account of (Cred-

ner, '70).
Metamorphism produced by (Davis and Whit.

tie, '89).
Minerals accompanying (Cook, '68, p. 225).
Montville, origin of conglomerate of (Nason,

'90).
Native iron in (Cook, '74, pp. 56-57).
Newark, in bored well (Ward, '79, p. 150).
Newark bay (Cook,'68, p.177).
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Trap in New Jersey-Continued.
Orange, columnar (Cook, 84, pp. 23-28).
Orange, near, description of columnar (Id-

dings, '86).
Orange, intrusive (Cook, '84, pp. 23-28).
Orange, popular description of (Heilprin, '84).
Origin of (W. M. Davis, '82. H. D. Rogers,

36, p.160).
Origin of curved form of ridges of (Cook, '87,

p. 127).
Origin of ridges of, discussed (Darton, '89).
Origin of sheets of (Cook, '87. W. M. Davis,

'82a).
Palisades, general account of (Akerly,'20, pp.

27-8, 31-37, 57, 62-64).
A nalysis of (J. D. Dana, '72).
Intrusive (Cook, '68, p. 200).
Metamorphic origin of (B. N. Martin, '70).
Section of (Cook, '68, p. 200).

Pat erson, near (Cook, '68, pp. 202-203).
Juc tion of, with sandstone (J. H. Hunt,

w9).
Thickness of (Shaler, '84, p. 143).

Preference for the name intrusive (Cook, '89,
p. 12).

Quarries of (Cook, '79, p. 25. Cook, '81, pp.
60-63. G. P. Merrill, '89, p. 435. Shaler,
'84, pp. 145-146).

Relation of ridges of, to drainage lines (Nason,
'89, p. 43).

Rocky hill, metamorphism produced by (J. D.
Dana, '43, pp. 113-114).

Sand hills (Cook and Smock, '78, p. 233).
Soils'formed from (Cook, '78, pp. 37,39-40).
Sourland mountain, description of (H. D. Rog.

ers, '40, pp. 152-158).
Successive sheets of (Darton, '90, pp. 24-25).
Summary of conclusions concerning (Cook,

'89, p. 14).
Thickness of (Cook, '82, p.46).
Topography of (Cook, '68, pp. 20-21).
Varieties of (H. D. Rogers, '40, pp. 143-145).
Weehawken, microscopical characters of (G.

P. Merrill, '84, p. 24, pl.8).
Intrusive (Cook, '82, p. 45).

Trap in New York. Closter, basaltic columns in
(Akerly, '20, p. 33).

Detailed description of (Darton, '90).
Extent of (Mather, '43, pp. 278-282).
General account of (Eaton, '20, pp. 249-256).
Haverstraw (Darton, '90, p. 49).
Origin of (Mather, '43, p. 283).
Palisades, analysis of (Newberry, '70).

Brief account of (Emmons, '42, pp. 16-17).
Rockland county, brief account of (Mather,

'39, pp. 116-117, 122-123. Mather, '43, p.
279).

Staten island, brief account of (Chamberlin,
'86. Cozzens, '43, p.56. T. S. Hunt, '83, p.
173. Mather, '43, pp. 278-283).

Exposures of (Britton, '81, pp. 168-170, pls.
15,16).

Mention of (Mather, '38).

Trap in North Carolina. Alteration of coal near
dikes (Tuomey, 48, pp. 46,68. Genth and
Kerr, '81, p. 82).

Trap in North Carolina-Continued.
Brief account of (Emmons, '57, pp. 150, 151.

Henderson,'85, p.88. Kerr,'74. Kerr,'75.
Mitchell, '42, pp. 130-134).

Chapel hill, mention of (Willis, '86, p. 307).
Dan river coal field (Emmons '56, p. 258. Mac-

farlane, '77, pp. 526-527).
Decomposition of (Burbank, '73, pp. 151-152).
Deep river coal field (Chance, '85, p. 59. Em-

mons, '52, p.137. Wilkes, '58, pp. 728).
Dikes in crystalline rocks (Bradley, '76).
First determination of (Mitchell, 42, p. 39).
Gulf, alteration of coal at (Tuomey, '48, pp.

103-104).
Mitchell cited on (Lyell, '47, p. 273).
Sanford, analysis of (Clarke, '87, p. 138).

Trap in Nova Scotia. Absence of stratiflcation
- in (Emmons, '36, p.336).
Brief account of (Chapman, '78, pp. 110-113.

Emmons, '36, p. 335. Gesner, '36; pp, 72,
73, 74,80,169-265. Honeyman, '85, pp.122-
124,127. Jackson and Alger, '33, p. 284).

Blomidon (Dawson, '78, pp. 91, 94. Gesner,
'36, pp. 211, 220, 221. Dawson, '47, pp.55-
56),

Amygdaloidal (Gesner, '36, pp'211,220, 221).
General account of (Honeyman, '79, pp. 27-

28).
Microscopical character of (Marsters, '90).

Cape D'Or (Jackson and Alger, '33, p. 263).
Cape Sharp, mode of extrusion (Dawson, '78,

p. 106).
Containing manganese (Gilpin, 85, p. 8).
Copper associated with (How, '69, pp. 65-66).
Description of (Dawson, '78, pp. 86-125).
Dikes expanding into sheets (Ella, '85, p. 7E).
General account of (Alger, '27. Dawson, '78,

pp. 87-85).
Gerrish mountain (Dawson, '78, p.101).
Magnetite in (How, '75, vol. 1, pp. 136-137).
Mention of (Willimott, '84, p. 24L).
Minas basin (Dawson, '47, pp. 53-55. Ells, '85,

P. 7E).

Mineral composition of (Dawson, '78, p.112).
Mode of extrusion (Dawson,'47, p.58).
Moore river, near (Dawson, '78, p.103).
Of North mountain (Dawson, '47, pp.55-8).
Swan creek, near (Dawson, '78, pp. 103-105).
Trout creek, minerals near (Gesner, '36, pp.

183-184).
Submerged ledges, (Perley, '52; p. 159).

Potapique river (Dawson, '78, p.100).
Specific gravity of (How,'75, vol.1, p.138).

Trap in Pennsylvania. Adams county (Frazer,
'77).

Examination of (Frazer, '75).
Localities of (Frazer, '77).
Optical properties of (Fraser, '76, pp, 124-

129).
Analyses of (Frazer, '82, pp. 147-150. Genth,

'81).
Associated with copper and lead (Lesley, '83,

pp. 193-195).
Beller's crossing, near (Frazer, '77, pp. 267-

273).

RusSEL.L 323



THE NEWARK SYSTEM.

Trap in Pennsylvania-Continued.
Brief description of (Frazer, '82, pp. 142-150.

Frazer, '83, p.219. Lewis, '85, p. 443. H.
D. Rogers, '39, pp. 21-22. H. D. Rogers, '58,
vol.1, p. 214. H. D. Rogers, '58, vol. 2, pp.
671,699. T. P. Smith, '99).

Berks county, brief account of (d'I pAlliers,
'83, pp.199-200,203-204, 206-226).

Influence of, on dips (d'Invilliers, '83, p. 48).
Bucks county, brief account of (Lesley, '85, p.

xxix).
Caernarvon township, mention of (Frazer, '80,

p.51).

Carlisle, mention of, near (Macfarlane, '79, p.

107).

Cashtown, near (Frazer, '77, pp. 295-299, pl.
op. p. 298).

Chester county (Frazer, '83, pp. 219, 220, 221,
233, 234, 235, 236, 237, 238, 241, 245, 246, 274,
281.282. 285, 286, 288, 292, 298, 307).

Brief account ofdikes (Lesley,' 8, p. xxxvii).
Collins, detailed account of dikes. near (Fra-

zer, '80, pp. 103-104).
Conewago hills, description of (Gibson. '20).
Conoy township, description of (Frazer, '80,

pi. 33-35).
Cornwall iron mines, analyses of (Lesley and

d'invilliers, '84).

Brief account of (d'Lnvilliers, 864 pp. 876-
879),

Detailed acunt of (Lesley and d'Inv killers,
'85).

Dikes (H. D. Rogers, '58, vol. 2, pp. 718-719).
Illustrationsof (Lesley and d'In villiers, '85).

Dikes, alterations produced by (Lewis, '82).
Brief account of (H. D. Rogers, '58, vol. 2,

pp. 674, 684).

Courses of (Lesley, '83, p. 194).
Crystalline rocks (Lesley, '83, pp. 48 194.

H. D. Rogers, '58, vol. 2, p. 699).
Detailed account of (H. D. Rogers, '58, vol.

1, pp. 684-692).
Frequency of (Lesley, '83, p. 181).
Review concerning (Frazer, '84).

Dillsburg, near (Frazer, '77, pp. 222,230-236,
317-331).

Associated with iron are tFrazer, '82, p. 136).
Discussion concerning (Fraser, '77, pp.267-

273, 317-331).
Relation to iron ore (Frazer,'76d).

Downington, near (Fraser, '83, p. 234).

Dreshertown, mention of, near (C. E. Hal, '81,
p. 65).

East Cocalico township, mention of (Frazer,
'80, p. 43).

East Douglas township, mention of (Frazer,
'80, p.52).

East Nantmeal (Frazer,'83, p. 233).
Easttown (Frazer,'83, pp. 285,286,288. Lesley,

'83, p. 138).
Elizabeth copper mine, near (H. D. Rogers,'58,

vol. 2, p. 707).
Elizabeth township, brief account of (Fraser,

'80, p. 40).
Extrusive (Lesley,'83, p. 194).
Fairfield, near (H. D. Rogers,'58, vol. 2, p. 684).

Trap in Pennsylvania-Continued.
Falmouth, detailed account of dikes, near

(Frazer,'80, pp. 103-104).
Flying hill, interstratified with shale etc..

(d'Invilliers, '83, pp.203-204).
Franklin county, localities of (Frazer '77)
General description of (Lesley, '83, pp. 192-

194).
Gettysburg, near (Frazer, '77, pp. 295-299).

Chemical and microscopical examination of

(Frazer, '77, pp. 309-312).
Weathering of (Frazer, '74).

Gulf mills, analysis of (C. E. Hall, '81, pp. 20,
133-134).

Honey Bush (Frazr.83, p.246).
Hopowell mine (Frazer,' ',pp. 235,236).
Lanc tasr county, brief account of (Frazer,

'80, pp. 2,27-31, 124, 125).
Landis's ore bank (Frazer,'77, p.220).
Lebanon county, brief account of (Lesley, '85,

pp. Ixiv, lxviii, pl 35).
Marion township (C. E. Hall, '81, p. 84).
Marsh township, brief account of (C. E. Hall,

'81, pp. 74-75).
Mechanicsville, analysis of, near (C. E. Hall,

'81, pp. 20,133-134).
Mention of (Frazer, '77, pp. 274-277, pl. op. p.

274).
Metamorphism produced by (H. D. Rogers,

'39, p. 22).
Mineralogical composition of (Frazer,'76e, p.

146. Frazer,'82,pp.144-147).
Mine ridge, near (H. D. Rogers, '58, vol. 2, p.

709).
Mode of intrusion (d'Invilliers, '83, p. 203).
Montgomery county, description of (C. E.

Hall,'81, pp. 19-23).
Mount Holly, description of (Frazer, '77, pp.

274-277).
New Hope. mention of (H. D. Rogers,'48. H.

D. Ro'rs, '58, vol 2, p. 673).
North Ohe'ster county (Lesley, '83, p. 211).
North Cventry (Frazer,'83,p.220).
Pleasant View, near (Frazer, '80, p. 48).
Quarries of (G. P. Merrill,'89, p. 436).
Rdsumd concerning (Frazer, '82, p. 172).
St. Mary's, near (H. D. RogerA, '58, vol. 2. pp.

707, 708).
Shelley's ore bank (Fra zer, '77, p. 222).
South Coventry (Fraser, '83, p.221).
Sout h mountain, n ar (H. D. Rogers, '3, vol.

2, p. 690).
Springfield township (C. E. Hall, '81, p. 80).
Spring Garden, near (Frazer, '80, p.67).
Steele's pits (F rzer, '83, p.241).

Stony ridge (Gibson,'20).
Tredyffsen dikes ( Frazer, '83, pp. 281, X82).
Upper Merion, brief account of (C. E. Hall,

'81, p. 84).
Valley Forge, direction of dikes, near (Lesley,

'83, pp.
19

5-196).
Warwick mine (Frazer, '83, pp. 234,237, 238).
Wellsville, near (F razer, '77, pp. 230-236).
West Chester, brief account of, near (Finch,

'28).
West Cocalico township, brief account of

(Fraser,'80, pp. 42-43).
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Trap in Pennsylvania-Continued.
West Donegal township, description of (Fra-

zer, '80, pp. 36-37).
West Goshen (Frazer, '83, p. 292).
West Nantmeal (Frazer, '83, p. 245).
West Town (Frazer,'83, p. 298).
Wheatley lode, dikes (H. D, Rogers, '58, vol.

2, pp. 702, 703).
White Marsh township (C. E. Hall,'81, p. 75).
Williaiison's point, analy is of (Frazer, '78).

Chemical and optical study of ( Frazer, '78).
flustrations of thin sections of (Fraer, '80,

pl. 7).
Woodsville (Frazer, '83,p.307).
Yardleyville, near (Lewis, '82).
York, analysis of, near (Frazer, '76, pp. 122-

124).
Chemical and optical study of (Frazer, '75a).

York county, brief account of (Frazer, '85, p.
404).

Examination of thin sections of (Frazer, '75).
Localities of (Frazer,'77).
Optical properties of (Frazer, '76, pp. 124-

129).
York Haven, mention of, near (H. D. Rogers,

'58, vol. 2, pp. 677, 678).

Trap on Prince Edward Island. (Dawson, '72, p.
203. Dawson and Harrington, '71, pp.21,
22,49. lls, '84, pp.11E,18E).

Age of (M'Kay,'66).
On Hog island (Chapman, '76, p. 92. Chap-

man, '78, p.121. Da wson, '78, p. 123. Da w-
son, '78, pp.29,31).

Trap in South Carolina. Brief account of (But-
ler, '83. Hammond 84, pp. 466-467. Tuo-
mey, '48, pp. 68.103-104,113. Headerson,
'80, p. 88).

Description of (Tuomey" 44).
Dikes in cry tailine rocks (Bradley,'76).
Soils resulting fraon (Dammond, '84, p. 497).

Trap In Vermont. Denudation Midiented by
(Adams, '46, pp. 160-1 62).

Trap in Virginia. Brief count of (Heinrih, '78,

p. 244).
Buck hill, mention of (Clifford, '88, p. 252).
Carbon hill, natural coke near (Cliff or, '87,

pp.11,13,14).
Clover Hill, mention of (De In Beebe, '48, p.

lxvi).
Detailed account of 1W. B. Rogers, '39, pp. 81-

83. W. B. Ho'ers, '40, pp. 64-69).
Farmville, teference to dikes, near (Daddow

and Bannan, '66, p. 402).
Midlothian, associated with coke (Clifford, '87,

pp. 11, 13-14).
Mineralogical and chemical composition of

(Campbell and Brown, '90).
Prince William county, metamorphism pro-

duced by (W. B. Rogers. '55c).
Quarries of (G. P. Merrill, '89, p. 436. Shaler,

'84, p.179).

Riclhmond coal field (Lyell, '47, p. 271).
lhtui ce on coal (W. B. Rogers, '54b).
Relation to coke (Daddow and Bannan, '66,

p. 400. W. B. Rogers, '54a. W. B. Rogers,
'546).

Trap in Virginia-Continued.
Richmond coalfield,remarkson (Heinrich, 275).

Thickness of fLyell, '47, pp. 271-272).
Near Staunton, description of (Darton and

Diller, '90).

Trap, origin of native copper associated with
(Silliman and Houghton, '44).

Overflow origin of, opinions of various geolo-
gist. cited on (W. M. Davis, '83, pp. 279-

Overflw o rigin of sheets of (W. M. Davis,
'82).

Overflows of, from sulm' rino volcanoes (Fos-
te'r, '51).

Possible origin of ridge «f (Lesley, '56, pp.
132-137).

Quarries of (G. P. Merrill, '89, pp. 433-435)
Relation of, to associated sandstone (W. M.

Davis, '83, pp. 284-291).
To copper ores in sandstones (Lyell, '54, p.

33).
To zeolite minerals, native copper, etc.,

(Jackson, '56).
Theoretical consideratipns concerning (Cook,

'68, pp. 336-339).
Unity of (J. D. Dana, '73, vol. 6, p. 108).
Various authors cited on dikes of (W. M.

Davis, '83, pp. 291-293).
Various authors cited on the cause of the

curved forms of certain ridges of (W. M.
Davis, '83, pp. 305-307).

Various authors cited on sheets of (W. M.
Davis, '83, pp. 293-300).

Trenton, N. J. Analysis of sandstone from
(Cook, '68, pp. 515,516).

Boundary of Newark near (Cook, '68, pp
175,176. Cook, '89, p. 11. Lesley, '83, p.
183. H. D. hoger., '40, p. 118. H. D.

Rogers, '58, vol. 2, p. 668).
Brief account of conglomerate near (1. D

Rogers, '40, pp. 119-120).
Building stone near (Cook, '68, pp. 510-511).
Charaeter of strata w est of (H. D. Rogers, '58,

vol. 2, p. 672).
Conglomerate near (H. 1). Rogers, '36, pp.

165,157-158).
Contact of the Newark with gneiss near (H.

D. Rogers, '58, vol. 2, p. 668).
Dip at (Cook, '68, pp. 196.197. Cook, '79, p. 29.

Cook, '82, p. 26. Nason, '89, p. 18. H.lD.
Rogers, '40, p. 120).

Fault nea Cook, '89, p. 14).
Fossil crustaceans found near (Nason, '89, p.

29).
Fossil fishes found near (Nason, '89, p. 29).
Gueis bordering the Newark system near

(Nason, '89, p. 16).
Junction of sandstone and gneiss at (Cook,

'68, p. 247).

Sandstone near (Cook, '68, p. 208. Cook, '79,
p. 24. Cook, '82, p. 20. H. D. Rogers,
'40, p. 126).

Section from, to Milford (Cook, '79, p. 28).
Section from, to Riegelsville, N.J. (Cook, '68,

p. 199, and map in portfolio).
Small coal seam near (Nason, '89, p. 27).
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Trenton, N. J.-Continued.
Unconformity at base of Newark system

near (Conrad, '39). H. D. Rogers, '36,
pp. 144-145).

Tribue's coal mine, Va. Notes on (Taylor, '35, p.
284).

Trimbleville, Pa. Trap dike near (Lewis, '85,
p. 445).

Trimmer's mill, N. J. Trap boundary at (Cook,
'68, p. 194).

Trinity college, Conn. Special account of quarry
near (Davis and Whittle, '89, pp. 120-122).

Trio islands, N. S. Description of (Jackson and
Al ger, '33, pp. 272-275).

Trout cove, N. S. Description of (Jackson and
Alger, 33, p. 232).

Trowbridge mountain, N. J. Boundary of New.
ark near (Cook, '68, p. 175. H. D. Rogers,

'40, p.118).
Troy, N. C. Silicified trees near (Emmons, '56,

p. 284).
True vein copper mine, N. J. Boundary of First

mountain trap at (Cook, '68, p. 182).
Description of (Cook, '68, p. 678).

Truro, N. S. , Boundary of the Newark near
(J. W. Dawson, '78, p. 99).

Brief account of Newark rocks near (Honey-
man, '74, pp. 345-346).

Description of Newark rocks near (J. W.
Dawson, '47, p. 51. Ells, '85, pp. 6-7E).

Dip near (Dawson, '78, p. 99).
Geology near (Dawson, '78, pp. 88-90).
Newark rocks near (Marstersa, '90).
Sandstone of (Gesner, '43).
Unconformity at base of Trias near (Dawson,

'78, p. 99).

Tryon, P. E. 1. Silicified wood at (Dawson and
Harrington, '71, p. 16).

Tuckahoe, Va. Condition of coal mines at (Clif-
ford, '87, p. 2).

Tuckahoe coal mine, Va. Notes on (Taylor, '35,
p. 284).

Thickness of coal in (W. B. Rogers, '36, p. 54).
Tumble station, N. J. Altered shale near (Cook,

'68, p. 214).
Bearing of joints near (Cook, '68, p. 201).
Dip in shale near (Cook, '82, p. 27).
Dip of red shale near (Cook, '79, p. 29).
Footprints at (Cook, 79, p. 28).
Footprints on flagstone near (Nason, '89, p.

28).
Occurrence of ripple-marks, sun-cracks, rain-

drop impressions and footprints at (Rus-
sell 78 p. 225).

TUOMEY, N. 1844.
Report on the geological and agricultural

survey of the stat e of South Carolina.
Columbia, S. C., pp. i-iv, 5-63.
Contains a description of trap dikes which

perhaps belong to the Newark system of
igneous rocks, p. 6.

TUONEY, X. 1848.
Report on the geology of South Carolina.
Columbia, S. C., 4to, pp. i-iv, 1-293, i-Ivi, pl.1,

and two maps.

TUONEY, ).-Continued.
Contains a description of the small area oc-

cupied] by th Newark system. Describes
also the tra p dik .s that traverse a large
portion of the. slate. adthe cont mela-
morphisms connected, with themn, pp. 46,
68.103 104,113.

Turk Eagle rock, N. J. Elevation of First moun-
tain at (C ook. 82, p. 49).

Turkey hill, Pa. Boundary of the Newark near
(Fraz r, '80, p.15).

Turner's Falls, Mass. Additional facts conern-
ing Otozoum mod from (E. Hitc heok,
'55b).

Bituminous shlm at (F. Hitebhock, '41, p. 44:).

Brecciated coil om'ate near, brief aicount
of (E. Hit chI wk, '35, p. 216).

Brecciated sandstone at (E. Hitchcock, '41, p.
443).

Brief account of copper near (E. Hitcheok,
'41, p. 448).

Brief account of' shale at (E. Hitcheck, '35,
p. 217).

Character of rock at (E. Hitchcock, '41, p.
447).

Coal near (E. Hitcheck, '35, p. 231, E.
Hitchcok, '41, pp. 139-140).

Conglomerate at (E. Hitchcock, '41, p. 442).
Reft rnue to (E. Hitchcock, '35, p. 215).

Contact mx etamorphism near (E. Hit hcock,
'35, pp. 423-424. E. Hitchcock, '41, p.
658).

Copper ore near (F. Hitchcock, '35, p. 229).
Brief account of (E. Hitchcock, '35, p. 72).

Dee rfeld trap rango near, on the overflow
origin of (W. M. D1a is, '82).

Description of geology near (W. M. Davis,
'83, pp. 259-261).

Deseript ion of outerop near (Emerson, '82).

Description of scenery near E. Hitecock,
'23, vol. 7, p. 13-16).

Description of section across the Connecticut
valley at (E. Hitchcock, '55.

Dip at (W. M. Davis, '83, p. 259. E. Hitch.
cock, '35, p. 423. E. Hitchcock, '36, p.
308. Hitchcock, '58, p. 15, 58. Walling.
'78, p. 192).

In trap and sandstone at (E. Hitchcock, '35,
p. 415).

Of sandstone beneath trap at (E. Hitchcock,
'41, p. 653).

Unusual, at (E. Hitchcock, '35, p. 223. E.
Hit lcock, '41, p. 447).

Fault at (W. M. Davis, '88, pp. 469, 471).
Footprints at (E- Hitchcock, '58, pp. 49, et seq,

Lyell, '66, p. 454. Silliman and Dana, '47.
Winchell, '70, p. 183).

Crustaceans from (E. Hitchcock, '65, pp.17-

18, p1.2).

Description of (Deane, '45. Deane, '45b.

Deane, '45d. Deane, '47. Deane, '49.
Deane, '56. C. H. Hitchcock, '66. E.
Hitchcock, '43a, p. 254. F. Hitchcock,
'44a. F. Hitchcock, '48. E. Hitchcock.
'56a. E. Hitchcock, '65).
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Turner's Falls, Mas.-Continued.
Footprints from (Deane, '61).

Early discovery of (E. Hitchcock, '36, p.
308).

General description of Deane, '44. Deane,
'50).

In New York state cabinet (Anonymous,
'"4).

Mention of (E. Hitchcock, '55a, p.186. Sha-
ler, '85, pp. 218219).
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'35, p. 409).
Trap ridges near, general description of (E.

Hitchcock, '41, p. 648).
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Landslide on (Dawson, '52, p. 400).
Minerals near (Willimott, '84, p. 28L).
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TYSON, PHILIP T. 160
First report of Philip Tyson, stato agricul-

tural chemist, to the house of delegatesof
Maryland.

[Baltimore.] Pp. 1-1, 5-145; appendix, pp.
1-20.
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ing purposes, 'lPndix. pp. 3,5-6.
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UJHLER, P. R. 1879.
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Maryland and the District of Columbia.]
In au American geological railway guide, by

in.es Maefarlane. pp.175-177.
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age occur at Baltimore.

Ultlerstown, Pa. Trap outcrop near (Cook, '82,
pt.63).

Unconformity at base of the Newark. (W. B. and
H. B. Rogers, '43a, p. 523. H. D. Rogers,
'58, vol. 2, p. 697).

Briefly considered (W. M. Davis, '89a, p. 196).
In Connecticut (J. D. Dana, '73, vol. 5, p. 427.

Jackson, ' 6b, p.184).
At Springfield (Wells,'50, p.340).

In Massachusetts (E. Hitchcock, '35, p1. 18 in
alas).

lit New Brunswick (Bailey, '72, p.218).
AtGardnerscreek (Matthew,'63, pp.256, 258.

Matthew. '65, p. 125).
At Quaco Head (Emmons, '36, p. 344. Ges-

ner, '40, pp. 14,15-16. Matthew, '65, p. 125.
Whittle, '91).

In North Carolina (Emmons, 'S6, p. 
24

2).
In Nova Scotia (Dawson, '78, p. 110. Ells, '85,

p. 50E. H. D. Rogers, '56, p. 32).
Kentville, near (Dawson, '78, p. 92).
Moose river (Dawson, '78, p. 103).
Petite river (Dawson, '52, p. 399. Dawson,

'78, p. 89).
Truro, near (Dawson, '47, p.51).
Walton. near (Dawson, '78, p. 88).

In New Jersey (Cook, '68, pp. 98, 173. Cook
and Smock, '78, pp. 39, 40, 171. Macfar-
lane, '79, p. 68. H. D. Rogers, '36, pp.
144_145).

Clinton, neer (Darton, '90, p.15).
Milford, near (H. D. Rogers, '36, p. 147).
Trenton, near (Conrad, '39).

In Pennsylvania (Lesley, '83, pp. 132, 197. H.
D. Rogers, '39, pp. 17, 19. H. D. Rogers,
'41, pp. 16, 39. H.D. Rogers, '58, vol.1, pp.
92, 103. H. D. Rogers. '58, vol.2, p. 668).

Berks county (d'Invilliers, '83, p. 198).
Emigsville, near (Frazer, '76, pp. 91-92).
Harrisburg (Lesley, '64, p. 476).
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Montgomery county (C. E. Hill, '81, p. 22.)
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Valley Forge (H. D. Rogers, '58, voL 1, p.
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pp. 58-59. McGee, '88, pp. 134-135).
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pp. 47, 48, 49. 1. 5).

In Nova Scotia (Gesner, '36, p. 263).
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account of (Frazer, '76d).
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Report on (Frazer, '77, pp. 207-210).
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Union coal mine, Va. Notes on (Taylor, '35, p.
284).
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232).
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(Cook, '82, p. 29).
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132).
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Dip of conglomerate at (Cook, '79, p. 30).
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ton, '90, p. 39).
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stead, '27, p. 126).

Valley Forge, Pa. Boundary of Newark near
(Frazer, '83, p. 224. C. E. Hall, '81, pp.
20, 83-84. Lesley, '83, pp. 183, 185, 191.
H. D. Rogers, '58, vol. 2, pp. 668, 675-676).

Contact of the Newark with Primal and Au-
roral rocks near (H. D. Rogers, '58, vol. 2,
p. 668).

Dip at (Frazer, '83, p. 224).
Map of boundary of the Newark near (Les-

ley, '83, p. 177).
Map of region about (H. D. Rogers, '58, vol.

2, op. p. 674).
Mention of Newark rocks near (Lesley, '83, p.

27).
Trap dikes near (Lesley, '83, pp. 195-196).
Unconformity at base of Newark near (Les-

ley, '83, pp. 186-197, 188).

Valley mountain, N. J. Description of (H. D.

Rogers, '36, p. 154).

VAN DY'CK, F. C. Determination of native iron
in trap by (Cook, '74, p. 57).

Van Derveer's mill, N. J. Boundary of Second
mountain trap near (Cook, '68, p. 183).

Dip near (Cook, '68, p. 198).

VANUXEM, LARDNER. 1841.
Report on the oruithichnites or footmarks of

extinct birds in the New Red sandstone of
Massachusetts and Connecticut, observed
by Prof. Hitchcock, of Amherst.

See H. D. Rogers, L. Vanuxem, R. C. Taylor,
E. Emmons, and T. A. Conrad, 1841.

Van Winkler station, N. J. Conglomerate near
(Darton, '90, p. 17).

Vaughan's creek, N. B. Character of rocks at
(Matthew, '65, pp. 123-124).

VENABLE, F. P. 1887.
Analysis of water from the artesian well,

Durham, N. C.
In Elisha Mitchell Sci. Soc. Jour., 1887, pp.

57-58.
Gives depth of well at Durham, N. C., and an

analysis of the water obtained from it.
Verdrlelje hook, N. Y. Section of sandstone be-

neath trap near (Mather, '43, pl. 5).
Vermont. Denudation in, as indicated by trap

dikes (Adams, '46, p. 160).
Trap dikes in (Adams, '46, pp. 159-162).

Vergon, Conn. Description of trap dikes in Pri-
mary rocks near (Percival, 142, pp. 425-
426).

Vernon valley, N. J. Dip in (Cook, '68, p. 196).
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Description of stone quarries near (Cook, '81,
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VERRILL, A. E. 1878.

(Note on the geology of Grand Manan island,
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In Acadian Geology, 3d. ed., by J. W. Daw-
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Grand Mahan isl1nd and the smaller
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VERRILL, A. E. Cited ou overflow trap sheets
on Grand Manan island (W. M. Davis,
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of (O. C. Marsh, '89).
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Discussion of (Cope, '66. Lea, '51. Lea,
'56.)

List of (Cope, '85).
Notice of (Harlan, '54).

Heelassi cation of (Cope, '70).
Remarks. on (Cope, '69. Lea, '57. Leidy,
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Vincent, Pa. Trap dikes in (Lesley, '83, p. 211).
Vincent's spur, Pa' Specimens of trap from (C.

E. Hall, '78, p. 27).
Virginia. Age of the Newark system of, dis-

cussed (Lesquereux, '76, p. 283. Marcou,
'58, pp. 11, 13-16, 65).
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Age of the Newark system of, as indicated by
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Brief account of Newark areas in (Emmons,
'57, p. 3. Fontaine, '79, pp. 236-239. E.
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Brief account of so-called copper mine at Elk
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Brief discussion of the Newark rocks of, in
connection with other localities (W. B.
Rogers, '54).

Brief mention of Newark areas in (Kerr, '84,
pp. 630, 631).
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Clover Hill coal basin, description of (Credner,
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Coal deposits of, considered as shore deposits
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Coal ields of (M c farlane, '77).
Coal in. brief re iew of (Chance, '85, pp. 18-19).
Coal produced in 1880 (Hotchkiss, '82).
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Conglomerate at the base of the Newark,

brief account of (Emmons,'57, p. 21).
Conglomerate in, remarks an (Cornelius. 18,

p. 216).
Coke from (W. B. Rogers, '42b).

Analysis of (W. R. Johnson, '42).
Coke from Richmond coal field (Coryell, '75).

V - B. Rogers, '54a. W. B. Rogers, '54b.
Wurtz, 75).

Remarks on origin of (H. D. Rogers, '58,
vol. 2, p. 764).

Goke of Chesterfield county (Raymond, '86).

Desc 'ption and discussion of the Newark in
(Fontaine, '79).

Dip of the Newark in (W. B. Rogers, '42).
Dips in (J. D. Dana, '75, p. 419).
Discovery of a Posidonomaya in the south-

west of (W. B. Rogers, '55b).
Fossil fish from Chesterfield county, mention

of (De Kay, '42).
Fossil fishes in the Richmond coal field, note

on (W. C. Redfield, '38a).
Fossil plants from, description and illustra-

tion of (Newberry, '88).
Fossil plants from, de cription of (Bunbury,

'47. Fontaine, '83. Heer, '57. W. B.
Rogers, '43. Marcon, Zeiller).

Remarks on (utar, 88).
Geographical and political summary of

(Hotchkiss, '76).
Geological map of a portion of (Benton, '86,

pl. op. p.261).
List of railroad stations on the Newark sys.

tem in (W. B. Rogers, '79, pp. 180-185).
Mesozoic formation in (Heinrich, '78).
Midlothian colliery (Heinrich, '73).

Explosion in (Heinrich, '76).
In 1876 (Heinrich, '76a).

Newark areas in, defined (J. D. Dana, '75, pp.
404,405).

Quarries of sandstone (G. P. Merrill, '89, p.
461. Shaler, '84, p.179).

Quarries of trap rock in (Shaler, '84, p. 179).
Report of progress of the geological survey

of {W. B. Rogers, '37).
Report of progress on the geology of (W. B.

Rogers, '39).
Report of progress of the geological survey

of (W. B. Rogers, '40).
Report on the geology of (W. B. Rogers, '36).

Richmond coal field, age of, discussed (Em-
mons, '57b, pp. 7"0. Lyell, '57. W. B.
Rogers, '42e. Stevens, '61. . B. Rogers,
'55a).

Analysis of coal from (Clemson, '35. John-
son, '50. Williams, '85, p.82).
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Virgiuia-Continued. '
Richmond coal field, brief account of (Ash-

burner, '87, p'p. 352.-353.. Clifford, '87.
Coryell, '75. Daddow and Bannan, '66, pp.
395-403. Emmons, "57, p. 11. Grammar,

'18. Hotchkiss, '80. Hotchkiss, '83a. W.
R. Johnson, '44, pp. 308-451. W. R. John-
son, '50, pp. 133-134. 155-156. Le Conte,
'82, pp. 457-4r9. Lyell, '47. Lyell, '49, pp.
279-288. Lyell, '54, p. 12. Lyell, '66, pp.
451-452. Maclure, '09, pp. 420-421. Nutt-
aH, 'A1, pp. 35-37. Pierce, '28. pp. 57-.58.

W. B. Rogers, '43b. Silliman, '42. Taylor,

'48. Williams, '85, pp. 97-98).
Character and value of (Maefarlane. '77, pp.

505-515).
Description of (Taylor, '35. Wooldridge'

'42).
Lignite from (W. B. Rogers. '55).
Notes on (Marcou, '49).
Production of coal in 1885 (Ashburner, '86,

p. 69).
Production of coal in 1887 (Ashburner, '88,

p. 361). 9
Structure of (Shaler. '77).

Sections, Black Heath coal pits (Clifford, '87,
pl. 4. Lyell, '47, p. 266).

Carbon hill (Coryell, '75, p. 229. Heinrich,
'78, pp. 260-261).

Cascade, near (W. B. Rogers, 39, pp. 77-78).
Chalk Level (W. B. Rogers, '39, p. 79).
Clover Hill (Clifford, '87, pl. 2. Fontaine,

'83, p. 9. Lyell, '47, p. 271).
Cumberland county (W. B. Rogers, '39, p.

80).
Deep Run coal pits (Clifford. '87, pl. 5).
Midlothian (Chance, '85, pp. 18-19, 22. Clif-

ford, '87, pl. 3. Heinrich, '73, p. 347.
Heinrich, '76, p

1
. 3. Heinrich, '78, pl. 6).

Natural coke seams near (Raymond, '83).
Newark of northern Virginia described (W.

B. Rogers, '40, pp. 65-69).
Reid's Bridge and Riceville, between (W.

B. Rogers, '39, pp. 79-80).
Riceville (W. B. Rogers, '39, p. 79).
Richmond coal field (Emmons, '57, pp. 11-12.

Daddow and tannan, '66, pp. 396. 397, 399.
Emmons, '56, p. 339. Heinrich, '78, pl. 6.
Hotchkiss, '80. Le Conte, '82. p. 457.
Lyell, '47, p. 263. Lyell, '49, p. 283. Lyell,
'66, p.451. W. B. Rogers, '36, pl. W. B.
Rogers, '39, pl. 2. Rogers, '84, pls. 7-8.
Taylor, '35, pl. 16. Taylor, '48, p. 47).

Richmond coal field. After Daddow (Le
Conte, '84, p. 328).

Richmond coal field. After C. Lyell (W. M.
Davis, '83, p. 281. pl. 9).

Richmond coal field, description of (Hein.
rich, '78, pp. 256-260, pl. 6).

Summary of results relating to the Newark
system of (J. D. Dana, '75, p. 406).

Table of geological formations found in (W.
B. Rogers, '80a).

Trap dikes and local metamorphism in Prince
Wiluiam county (W, B. Rogers, '55c).

Trap rocks in, brief account of (Emmons, '57,
p. 150).

Virgiuia-Continued.
Trap rocks, quarries of (Shaler, '84, p.179).
Trap rocks from, composition of (Campbell

and flrown, '90).
Unconformity between the Newark and Poto-

mac (McGee, '88, p. 134).

VON RATH, 0. 1877.
Der Kalkspath von Bergen hill, Niew] Jersey.
In Zeitschrift fiir Krystal lomraphie, vol.1, p.6.
Abstract in Neues Jahrhuch, 1877, pp. 940-941.
Describes crystalographically the calcite oc-

curring-in druses In the diabase of Bergen
hill, N. J., with enumeration of forms ob-
served.

Vreeland's quarry, N. J. Dip of sandstone at
(Cook, '79. p. 30).

Thickness of trap at (Cook. '82, p. 55).

Wadesboro, S. C. Boundary of Newark area
near (W. R. Johnson, '51, p. 5).

Breadth of Newark rocks near (Olmstead, '24,
p. 12).

Brief account of sandstone quarries at (G. P.
Merrill, '89, p. 456).

Dip of sandstone southeast of (Emmons, '56,
p. 212).

Notice of Newark rocks near (Mitchell '29,
map op. p. 1).

Quarries of Newark sandstone at (Shaler, '84,
pp. 181-182).

Sandstone near (Kerr, '75, p. 304).
Silicified trees near (Rmmons, '56, p. 284).

Wake county, N. C. An account of the Newark
in (Mitchell, '42, pp. 130-1' 4).

Walcott, Conn. Description of trap dikes in Pri-
mary rocks near (Percival, '42, pp. 415-416).

WALLACE (Dr.) Analysis of natural coke from
the Richmond coal field, Va. (Clifford, '87,
p. 10).

WALLING, H. F. 1878.
Some indication of recent sensitiveness to

unequal pressure in the earth's crust.
In Am. Assoc. Adv. Se., Proc., vol. 27, 1879,

pp. 190-197, with 2 plates.
Presents a detailed study of dips about Mount

Toby, Mass., in illustration of a hypothe-
sis concerning the sensitiveness of the
earth's crust to pressure. Refer s alo to
the dip of the sandstone in the neighbor-
hood of trap sheets in New Jersey.

Wallingford, Conn. Copper found near (Silliman,
18).

Description of the geology near (W.M. Davis,
'83, pp. 266-267).

Description of trap ridges near (Percival, '42,
pp. 401-403).

Limestone associated with decomposed sand-
stone near (Percival, '42, p. 436).

Limestone west of (Percival, '42, pp. 316-317).
Section at, after A. B. Chapin (W. M. Davis,

'83, p. 280, pl. 9).
Section from, to Mount Tom, Mass. (W. M. Da-

vis, '83, pp.305-307, pl.10).
Sketch map of trap dikes at (W. M. Davis, '83,

p. 309, pl.11).
Sketch of the geology of (C. H. S. Davis, '70).
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Wallingford, Conn.-Continued.
Topographic formof trap ridge near (Percival,

'42, p. 04).
Trap dikes at, description of (Ohapin, '35).
Trap near, character of (Pereival, '42, 1 312).
Trap ridgene ar(Percival,'42,pp. 48,349,362,

366-367).
Walnut brook, N. J. Dip alons (Cook, 68, p.197).
Walnut grove, N. C. Analysis of coal from near.

See Clarke, '87, p.146.
Coal near (Williams, '85, p. 59).

Wilton, N. S. Section at (Dawson,'78, p.8 ).
Unconformity at base of the Newark near

(Dawson, '78, p. 88).

WANNE R, AT HEUS. 18'9.
The disco-ery of fossil trucks, alga, etc., in

the Triassie of York county, Pennsylva.
nia.

In Ann. Rep. Geol. Surv. of Pennsylvania for
1887, pp. 21-35, including nine plates.

Abstraut in Am. Assoc. Adv. Sci., Proc., vol.
37, p. 186.

Records the discovery of fossil footprints., re.
mains of plants. ern., stir Goldsboro. and
givis nine plates illustrating their occur.
rc and chara'teristics. Soue of the
footprints illustrated in the plates acom-

panyin tihe paper Lore been identified by
C. H. Hitch'o-k, Boston Six. Nat, Hit.,
Pros., vol.24, p. 12t.

WANNER, A. Cited on fossil footprints from
Pennsylvania (C. H. Hitch cock,'88, p.123).

Swapping, Conn. Mention of the discovery of fos
sil bones at (Percival. '42, p. 449).

WARD, L. B. 1879'
Bo ed wells in Jersey City and vicinity.
In [Annual Report on the Geology of New

Jersey for 18791, pp. 130-1:t.
Describes localities of bor d wells, together

with some account of the strata passed
through, and t he volume and character of
the water obtained. Many of the wells
mentioned are in Newark rocks.

WARP, LESTER F. 1885.
Sketch of Palebotany.
In U. S. Geol. Surv., Fifth Ann. Rep.of the,

pp. '57-452. p1,s. 5f-5.
The relative d v lopment of plant life in the

Jura-Trias formation is shown graphically
on pl. 57.

Ward island, P. E. I. Dip at (Dawson and Har.
rington, '71, p. 15).

Warehouse point, Conn. Mention of the occur-
rence of shale near (Percival, '42, p. 444).

Warminster, Va. Boundary of the Newark near
(W. B. Rogers, '39, p. 74).

Warminster, Pa. Trap dike near (Lewis, '85, p.
441).

WARNER, R. Cited on the discovery of fossil
footprints in the Connecticut valley (W.
C. Redfield, '38, p.202).

WARREN, JOHN C. 1854.
Remarks on some fossil impressions in the

sandstone rocks of Connecticut river.
Boston, pp. 1-54, pL.1.

WARREN, JOHN C.-Continued.
A popular sketch of several discoveries of

fossil footprints in Europe and America,
followed by a brief account of a n umber
of genera and species described by Hitch-
cock from footprints in the Connecticut
valle sandstone. Tbj papers reprinted
in this book were read before the Boston
Soc. Nat. H ist., and were then illustrated
by actual specimens. A popular descrip.
tion is given of a slab of sandstone bear-
ing footprints from Greenfiel, Mass.

[WARREN, JOHN C.) 1866.
[Remarks on impressions of insects and their

tracks on the sandstone of the Connecticut
valley.]

In Boston Soc. Nat. Hist., Pro .. vol. 5 p. 105.
Brief remarks on supposed fo sil in ect tracks.

[WARREN, JOHN C.1 1855a.
[Description of fossil impressions of raindrops

in sandstone from Connect iut river val-
ley.]

In Boston Soc. Nat. Hist., Proe., vol. 5, pp. 187-
188.

WARREN, JOHN C. 1866.
On new remarkable gigantic fossils and foot-

marks.
In Boston Soc. Nat. Hist., Proe., vol. 5, pp.

298-307.
Notes the advance that has been made in

Europe and this country in the study of
fossil footprints, and refers espe-ially to
two slabs of sandstone with footprints
from Greenfield, Mass.

Warren, Va. Detailed account of contact meta-
morphism near (W. B. Rogers, '39, pp.82-
83).

Warrenton, va. Boundary of Newark near (Hein.
rich, '78, p. 235. W. B. Rogers, '40, p. 62).

Conglomerate near (Fontaine, '79, p. 32).
Detailed description of geology near (W. B.

Rogers, '40, pp. 66-67).
Warrenville, N. J. Boundary of Second moun-

tain trap at (Cook,'68, p.183).
Contact of trap and sandstone near (Cook,'82,

p. 51).
Copper mine near (Cook,'74, p. 32).
Fosil Estherians found near (Nason, '89, p.

30).
Warwick, Pa. Iron mine near (H. D. Rogers,'39,

p. 22).
Newark rocks of (Fraaer, '83, pp. 234-235).

Warwick furnace, Pa. Boundary of the Newark
near (Lesley,'83, p.183).

Newark resting on gneiss near (Lesley, '83, p.
183).

Trap near (Lesley, '83, p. 211).
Warwick iron mine, Pa. Analysis of ore from

(d'Invilliers, '83, pp. 324-325).

Conglomerate in (d'Invilliers, '83, pp. 202, 387).
Description of (H. D. Rogers, '58, vol.2, p. 708).
Description of trap dikes near (H. D. Rogers,

'58, vol.2, p. 687).
Detailed account of (d'lnvilliers,'83, pp. 317-

327).

Trap dikes at (Lesley,'83, p.193).
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Warwick iron mine, Pa.-Contimed.
Tr p d ik ,s in ( Fr zer, '83, pp.2 27.,38).
Trap ro k in (H. 1. l gers. '8, vol. 2. p. 708).

Warwick township, Pa. Report In the geology
of (Frazer, '80, pp. 38-39).

Washington, I). C. I ossii footpr ints in National
Museum (C. I. Hitchco k '88, p. 12 ).

Washington rock, N. J. Ell\at ion of First moun-
t a i at (Cok. 82,. p. 49).

Washingwon's crossing, N. J. Fos l crustaceans
found na"r (Vnson '89, pp. 2'-30).

F'ail ish s found near (Nason, '9, p. 29).
Small fault near (Nason, '89, p. 32).

Washington valley, N. J. Analysis of sandstone
froIm (Cook, '68, p. 513).

ui ndary of First mountain trap in (Cook,
'6. pp.181-182).

Building stone in (C ok,'68, p.50 ).
Diin ('ok, '68,p. 196).
Dip in sandstone at (Cook, '82, p. 24).
Exceptional dip in (\ason, '89, p. 18).
F ssil dishes from (Cook.'79, p. 27. Nason,'99,

p.29).
Plant remains in quarries of (Nason, '89, p. 27).
Quarries in (Cook, '79, pp. 20-23. Cook, '81, pp.

3-4. Shal r, '84, p. 143).
Reop ning of cupper mines in (Cook, '81, p.

39).
Washingtonville, N. J. Ionnlary f First inoun-

lain trap near (C ok, '68, p.182).

Watching mountain, N. J. krilf description of
(look, '.2 p. 48).

C iuinar trap of, at Orange (Cook, '84, pp.

Copt lore near (Cook,'83, pp. 164-165).
Conrs-e of (Cook, 2, p. 19).
.oue . f, de.criled (Nason, '99, p. 34).

D taile description ,f (Darton, '90).
De\-elopment of (Davis and Wood, '39, pp.

378 -380).

Discussion of the origin of (Nason, '90).
Form of (Coop, '83, p. 25).
Origin of, discussed (Darton, '89).
Pa%-in stones fiim (Cook, '79, p. 20).
"Pip st in" a,mygdaloid of (Davis and Whit.

tie, '89, p. 134).
Position of, in the Newark system (Darton,

'' p.1 ).
Section through (Cook, '83, p. 166, and plate).
'Trap nok q'arried in (Cook, '81, p. 62).
Trap ro k. of (C'ook, 79, p. 32).
Unaltir d S.ad tone ne r(C ok, 'ii, p. 23).
'esinlar trap f' (Cook, ' :, pp.2 25).

Waterloo colliery, Va. Analysis of coal from
(Cli ord. '87, p. 10. lacfarlane. '77, p.
515. Williams, '83, p. 82).

Waughaw, N. J. Trap outcrops near (Cook. '82,
p. So).

Weaver's mills, Pa. Bonndary of the Newark
near (Frazer, '80, pp. 15,49).

Weavertown, Pa. Boundary shale and sandstone
near (d'Invilliers. 's3, p. 214).

Dip of conglome near (d'Inviliers, '83, p.
215).

Weehawken, N. J. Alt ered shale near (Cook, '83,
p. 23).

Boundary of trapoterop at (Cook, '68, p. 177).

Weehawken, N. J.-Continued.
Brief n' eount of nalogy nr Coazetn, '43,

p. 41).
Description of arkose b aith trap at (Rus-

sell, '78. p. 237).
Description of sandstone at (Cook, '68, p. 208).
Dip at (Cook, 'f8, p. 195).
Dip in sandstone and shale at (Cook, '82, p.

24).
Dip in sandstone at (Cook, '79, p. 30).
Exposure of shale near (Nason, '89, p. 17).
Faults in trap ridge near (Nason, '89, p. 26).
Fossil crustaceans found near (Nason, '89, pp.

29, 30).
Fossil fish and Eathen at (Britton, '85).
Fossil fishes and footprints from (Gratacap,

'86).
Fossil fishes found near (Nason, '89, p. 29).

Descriptions and figures of (Newberry, '88).
Intrusive trap at (Cook, '82, p. 45 and plate 4).
Locality of fossil fishes and Estheria at

(Cook, '85, p. 95).
Microscopical characters of trap rock from

(G. P. Merrill, '84, p. 24, pl. 8).
Mineral from the trap rock of (D. S. Martin,

'71).
Minerals found in the tunnel at (Darton, '82).
Qoarrie. of trap rock at, mention of (G. P.

Alerrill, ' , . 435).

Quarrivs of trap rock near (Cook, '81, p. 60).
Remark, on the origin of the color of the

rocks near (New berry, '88, p. 8).
Section at, with notice of fossils (Russell,

'80, p. 40).
Section of palisades at, after 1. C. Russell (W.

M. Davis, '83, p. 281, pl. 9).
Section of trap ridge near (Darton, '90, p. 43).
S'lt ion of trap and sandstone beneath h at

Drton, '90, p. 46, pl. 5. Russell, '80, p.
39).

Section of trap sheet at (Darton, '90, p. 37).
Section showing junction of trap and sand-

stone at (W. M. Davis, '83, p. 309, pl. 11).
Slate beneath trap at (Akerly, '20, p. 37).
Small trap sheets near (Darton, '90, p. 39).
Thickness of trap at (Cook, '82, p. 46. Dar-

ton, '90, p. 44).
West contact of trap sheet near (Darton, '90,

p. 52).
Weideman's mill, Pa. boundary of the Newark

a ar (Frazer, '80, p. 42).

Weigelstown, Pa. Reference to the geology near
(Frazer, '77a, p. 497).

Shale from (C. E. Hall, '78. p. 40).

WELCH, A. Cited on the position of the Black
Heath coal pits, Va. (Clifford, '87, p. 24,
24, pl, 4).

WELLS, [DAVID]. 1850.
[On the age of the sandstone of Connecticut

valley.]
In B oton Soe.' Nat. Hist., Proc., vol. 3, pp.

339-341.
Claims that the reference Of all the stratified

racks of the C anecticut valley to one
formnation is bqsed on insulficient data.
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WELLS, D. A. 1851.
On the distribution of manganese.
In Am. Assoc. Adv. Sci., Proe., vol. 6, 1852,

pp. 275-276.

Contains a brief reference to the distribution
of manganese in the Newark sandstone of
the Connecticut valley.

Connecticut valley. A reference to tbe distri-
bution of manganese in the sandstone of
(Wells, '51)

WELLS, D. A. 1851a.
On the origin of stratification.
In Am. Assoc. Adv. Sci., Proc., vol. 6, 1852,

pp. 297-299.
Presents a brief account of the lithological

and stratigraphical characteristics of the
Newark rocks of the C nuecticut valley,
p. 298).

WELLS, DAVID A. 1856.
New fossils from the sandstones of the Con-

necticut valley.
In Ann. Sci. Discov., 1856, pp. 316-317.
Refers briefly to the discovery of a fossil fern

at Mount Tom, Mass., by E. Hit hcock,
jr., and to fossil bones from the Newark
rocks at Springfield, Mass.

WELLS, DAVID A. 1861.
Impressions of bones in the Mesozoic redl

sandstones [of Connecticut].
In Ann. Si. Discov., 1861, p. 313.
Brief note on a cast of a fossil bone from Port-

land, Conn., exhibited by Prof. Rogers
before the Boston Soc. Nat. Hist.

WELLS, DAVID A. 1 62.
Discovery of a bone bed in the so-called New

Red sandstone of the Atlantic states.
In Ann. Sol. Discov., 1862, pp. 292-293.
Refers to the discovery of fossil bones, teeth,

etc., at Ph rnixville, by C. M. Wheatley.
WELLS, D. A. Cited on the age of the Newark

system (W. C. Redfield, '51).
WELLS, DAVID A., and GEORGE BLISS. 1850.

Discovery of fossil remains in the valley of
the Connecticut.

In Ann. St+ Discs 1.,lM, p. 22,
Records the finding of fossil bones at South

Hadley, Mass.
Well bored near Fasten, Pa., record of (Lesley,

'91).

Wells bored in Connecticut, at New Haven (J.

D. Dana, '83, p. 386. Hubbard, '89).
In New Jersey (Cook, '82. Cook, '84, pp.

132-137).
Account of (Cook, '85, pp. 1I1-123).
Records of (Nason, '89h).

See also artesian wells.
Wellsville, Pa. Analysis of iron ore from near

(Frazer, '77, pp. 232-337).
Catalogue of specimens of trap, iron, ore., etc.

from near (Frazer, '77, pp. 332-381).
Explorations for ore near (Frazer, '77, pp. 229-

239).
Mention of various rock specimens from near

(C. E. Hall, '78, pp. 3141).
Section from near, to Franklintown (Frazer,

'77, pp. 271-273, pl. op. p. 272).

Welsh mountala, Pa. Trap dike in (Fraz r. '80,

p. 29).
Welty's qnarry, Pa. Antlysi of lime tone from

( c reat h, '1, I . 79-"0).
WERTH, J. It. Cit ed on section at Carbon hill,

Va. (Cliflrd, '87, p. 12).
Wertsville, N. J. Description of tr p she t near

(TD' rt n. '90, p. 67).
Section of trap shet near (Ilrton. 90 p. 66 .

West Avon, Cour. Topographic form of trap
ridge uear (Percival, '42, p. 3161,

West Bloomafield, N. J. D description of copper
mine near (H. D. Roers, '40, p. 11).

Dip in quarries near (H. I). Rog rs. '4. p.
130).

West Chester, Pa. Brief count of geology near
(Finch, '28).

Trap dike near (Lewis, '85, p. 445).
West Cocalico, Pa. Boundary of Newark near

(Frazer, '80, p. 14).
West Cocalico township, Pa. Ep ort oi the geol-

ogy of (Frazer, '80, pp. 4--4 ).
West Conshohocken, Pa. Mentini of trap dike

near (C. E. Hall, '81, p. 84).
West Donegal township, Pa. Report on the ge-

ology of (Frazer, ";o pp.3-6).

West End station, N..1. o ndary of trap out-
erop at (CO'k, '68, p. 177).

Westersileld cove, Conn. Description of fossil
'footprints from (C. H. Hitclock., '88, pp.
125-126).

List of fossil footprints from (+C. H. Hitch-
cf k, '88, pp. 121-122).

Westfield, Cona. Brief account of shale at (E.
Hitchcoek, ,35. p. 237).

Building stone quarried at(E. Hitchcock, '41,
p.180).

Copper ore from (Silliman, '21, pp. 221-222).
Dip and strike of rocks in (E. Hitch ck, '41,

p. 448).
Pips in (Walling, '78, p. 192).
Dip of the lower bd8 of the Newark sy stm

in (E. Hitchcock, '15, p. 223).
Dip of Nwark sy tam near (E. Hit hock,'35,

p. 22').
Dip of san dston in (E. Hitch ock, '41 p. 447).
Footprint from (Adam.. '46 . E. ilithcne k,

';7b. D. Marsh, '48, p. 272).

Fo~.sil ti hes fro a ( illimt an, '21, pp. 221-222).
Brief account of (E. Hitcoek' r , v 1.

pp. 76-79).
D esription of (W. C. Redti ld, '41).

Description oflocality at (Anonmoun, ').

Descriptions and tires of (Newherry, '88).

List of(DeIK y. '42).

Men tion of (IPerchival, '42. pp. 442, 446).
Reference to a louality for (J. H. Redfield,

'36).
Gypsum at (E. Hitchcock, '35, pp. 54, 213).

Trap ridges near (Davis and Whittle, '89, pp.

107-110).
West Goshen, Pa. Mention of a trap dike in (Fra-

zer, '84, p. 63).
Trap dike near (Lewis, '85, p. 445).
Trap in (Frazer, '83, p. 292).

West Hartford, Coun. Description of trap ridges
near (Percival, '42, pp. 384-385).
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West Haven, Conn. Description of scenery near
(E. Hitchcock, '23, vol. 7, p. 4).

Westlake's quarry, N. a actionn in (Darton, '90,
p. 57).

West Marlboro, Pa. Mention of a trap dike in
(Frazer. '84, p. 693).

West mountain, Conn. Elevation of (J. D. Dana,
'75a, p. 498).

West Nantmeal, Pa. Trap dikes in (Frazer, '83,
p. 255. Lesley, '83, p. 211).

West New York, N. J. Quarries of trap rock at,
mention of (G. P. Merrill, '89, p. 435).

Weston mill, N. J. Sandstone quarry at (Cook,
'79, p. 23).

West Orange, N. J. Sandstone quarries at (Cook,
'79, p. 23. Shaler, '84, pp. 142-143).

West Paterson, N. J. Thickness of Watchung
trap sheet at ()arton, '90, p. 22).

West peak, Conn. De tiied study of the geologi-

cal structure near (W. 3i. Davis, '89).
Height of (Chapin, '91),

West Quaco, X. B. Brief account of the geology
near (Whittle, '91).

West river mountain, Mass. Descript ion of
scenery near (E. Hitchcock, '23, vol.7, pp.
2-3, 11-12).

West rock, Conn. Account of (Davis and Whit-
tle, '89, p. 105).

Analysis of trap of (E. S. Dana, '77. J. D.

Dana, '73, vol. 6, p. 106. Fraer, '75a, p.
404. Hawes, '75. Hawes, '82, p. 132).

Brief account of trap at (E. Hit hcock, '23,
vol. 6, pp. 45, 50).

Contact metamorphism at (Percival, '42, pp.
319, 436, 437).

Contact phenomena at (Percival, '42, pp. 429-
430).

Critical study of (J. D. Dana, '91).

Denudation near (Whelpley, '45, p. 63).
Description of (Silliman, '20a, pp. 202-203).
Description of trap ridges near (Percival, '42,

pp. 395-399).

Formed by an intrusive trap sheet (W. M.
Davis, '88, p. 403).

Garnets in the trap rock of (E. S. Dana, '77).

General account of (Silliman, '10, pp. 93-9i).
Geology and mineralogy of (Silliman, '14).
Lamination of the trap of (Lesley, '56, p. 162).
Observations on the, origin of (Davis and

Whittle, '89, pp. 117-118).
Origin of form of (Whelpley, '45, p. 64).
Petrography of, reference te (Davis and Whit-

tle, '89, pp. 116, 117).

Quarries of trap rock at (Shal er, '84, p. 127).
Reference to form of (Whelpley, '45, p. 63).
Reference to origin of (Hovey, '89, p. 376).
Structure connected with (Percival,'42, p. 438),
Topographic form of trap ridge near (Perci-

val, '42, p. 306).
Trap dikes near (Percival, '42, p. 309).
Trap of (E. S. Dana, '75 .

West rock range, Conn. Evidence of deforma-
tion furnished by (W, Ni. Davis, '86, p.
344).

West's mills, N. J. Dip near (Cook, '68, p. 197).

West Springfield, Mass. Bituminous limestone fi
(E. Hitc bock, '41, p. 444).

Brief reference to sandstone at (E.. Hitchcock,
'35, p. 216).

Building stone quarried at (E. Hitcheock, '41,
p. 180).

Coal found in (E. Hitchcock, '41, pp. 139-142).
Coal in (E. Hitchcock, '35, pp. 231-232).
Contact metamorphism at (E. Hitchcock, '35

p. 425).
Contact of trap and limestone at (E. Hitch-

cock, '41, p. 659).
Description of the geology near (W. X. Davis,

'83. 1)1. 263-:6),
Dip and strike in (E. Hitchcock, '41, p. 448).
I)ip and strike near (W. A. Davis, '83, p. 264).
Dip near (E. Hitchcock, '35, p. 223).
Fossil fishes found at (E. Hitchcock, '35, p.

238, pl. 14 in atlas. E. Hitchcock, '41, p.
458).

Fossil fishes from, remarks on (Harlan, '34, pp.
92-94).

Fossil- fo1tnd in, account of (E. Hitchcock, '35,
pp. 239-24%, pl. 12 in atlas).

Galena and blnde noted at (E. Hitchcok, '35,
p. 232.

Galena and other min rals obtained near (E.
Hitchcock,'41, p. 448).

Gray sandstone in (E. Hitchc k, '41, pp. 442-
443).

Gypsum at, reference to occurrene of (E.
Hit'hcock, '35. pp. 54, 213).

mndistinct F4o-i- fromn (E. Hitchcock, '41, p.
461).

Limestone in (E. Hitchcock, '35, p. 218).
Obscure fossils found at (E. ilitchcock, '41,

p. 463).
Plant impressions observed in (. Hitch'ock,

'41, p. 4-e t.
Remarks on trap tuft or tufaceous conglomer-

ate at (E. Hitehcock. '44', p.7).
Section at, hoping trap and sandstone (W.

N1. Davis, '83, pp. 305-307, pl. 10).
Trap rock of (E. Hitchcock, '41, pp.641-643).
Variegated conglomerat at (E. Hitchcock, '35,

p. 216).

West Suffied, 'conu. Trap ridges near, d crip-
lon of (Percival. '42, p. 39i.).

West Town, Pa. Trap in (Frazer, '8:3 p. 298).
West Vincent, Pa. Bomn ary of Newark near

(Lesley, '83, pp.18,191).

Wetherafield, Conn. Footprints at, early discov.
ery of (E. litche ok, '36, p. 309).

Footpriots from, description of (E. Hitchcock,
'41, pp. 479-501. E. Hitchcock, '48. E.
Hitchcock, '58).

Footprints in, localities of (E. Hitchcock '41,
p. 466).

Fossil fish at, mention of (Percival, '42, p. 442).
Fossil plants from (E. Hitchcock, '41, p. 451).
Indistinct fossils from (E. Hitchcock, '41, p.

461).
Raindrop impressions found at (E. atohoock,

'41, pp.501-503, pl. 49).
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Whately, Mass. Conglomerate in (E. Hitchcock,
'35, p. 214).

Occurrence of native copper at (E. Hitchcock,
'44b).

Wheattleld mine, Pa. Conglomerate in (d'Invil-
hiers, '83,p. 202).

Detailed account of (d'Invilliers, '83, pp. 344-
350). '

WHEATLEY, CHARLES H. 1861.
Remarks on the Mesozoio red sandstone of the

Atlantie slope, and notice of the discovery
of a bone bed therein, at Phoenixville, Pa.

In Am. Jour. Sei., 2d ser., vol. 32, pp. 41-48.

Discusses briefly the question of the geological
position of the strata referred to in the
title; describes the section exposed in a
tunnel near PhonixvIlle, Pa., and gives a
list with annotations of the fossil bones,
plants, etc., found at the same locality.

Republished in Jones, '62, pp. 93-95, with ad-
ditions.

WHEATLEY, C. M. 1861a.
Interesting discoveries of saurian and other

fossil rem; ins in the Red sandstone of east-
ern Pennsylvania.

In Am. Jour. Sci., 2d ser.; vol. 31, p. 301.
Abstract in Neues Jahrhh, 1863, pp. 122-123.
Records the finding of fossil bones and fossil

plants at Phonixville, Pa., and identified
some of the fossils.

WHEATLEY, C. 1. 1865.
[Lithographs of fossil saurian hones from

Phoenixville, Pa.]
In Am. Philo. Soc., Proc., vol. 9, pp. 4-5.
Brief mention that the lithographs referred

to were exhibited to the society.
WHEATLEY, CHARLES D. 1"11.

Notice of the discovery of a cave in eastern
Pennsylvania containing remains of pst.
Plioene fi ssils, including tbos f masto.
don. t pir, m.alony , mylodon, etc.

In Am. Jour. Sz i., 3d -- r., vol. 1, pp. 235 237,
3,4385.-

Describe4 the contents of a rave at the junc.
ti(n of .uroral lirstone with the New-
.rk system near Port Kennedy, Pa., pp.
235-2371.

WHEATL EY, C. H. Cited on discovery of fossil
hbn s at Phwn ixville, Pa. ( Wells. '62).

Cited on fossil crntac ans from the Newark
system (J ones, '62 . 85).

Cited (at l owth) on fossils collected at Phn -
nixviule, iN~. C. (J nes, '62, pp. 93-97).

Description of fossil Estheria collected by
(Jones, '62, plp. 123-126).

Fossil bones collected by (Copt. '87, p. 209).
Wheatley mine, Pa. Mention of (H. D. Rogers,

'58, vol. 2, p. 763).
Red shale at (Lesley, '83, p. 202).
Trap dikes in (H. D. Rogers, '58, vol. 2, pp.

702-703).

WHELPLEY, 4. D. 1845.
[Trap and sandstone of the Connecticut val-

ley; theory of their relation.]
In Am. Assoc. Geol. and Nat., Proc., 6th meet-

ing, pp. 61-64.

WHELPLEY, J. 1.-Continued.
Discusses the crescentic figures of the trap

ridges of the Connecticut valley. Con-
siders that the Connecticut valley sand-
stone was deposited in its present inclined
position.

WHELPLEY, J. D. Cited on contact metamor-
phism in New Jersey (W. M. Davis, '83,
p. 01).

WHITE, CHARLES A. 1889.
The North American Mesozoic.
In Am. Assoc. Adv. Soi., Proc., vol. 38, pp.

205-226.
Discusses briefly the evidence boring on the

age of the Newark system, and its rela.
tion to associated trrranes, pp. 205-207,
208.

WHITFIELD, J. E. Analysis of coal from North
Carolina by. See Clarke, '87, p. 146.

WHITFIELD, ROBERT P. 1886.
Brachiopods and lamellibranchiat a of the Rar-

itan clays and green sand marls of New
Jers y.

Alonograph of the United Stag s Gcolo' ical
Survey, No. 9.

.Washington (Interior Dept.), 4to, pp. i -xx,
1-269, pls. 1-35, and amap.

Published also by the geological su rve y of
New Jersey.

Trenton, 1886, vol. 1, 4to pages, etc., same as
above.

Accompanied by a geological map of New
Jersey.

Whitehall, N. J. Congiloneratr composed of
gneissic pebbles near (Nason, '89, p. 21).

Footprints at (Cook, '79, p. 28. Cook, '85, pp.
95-"96. 1ason, '89, p. 28).

Footprints from, description of (C. 11. Hitch-
cock, '88, pp. 124-125).

Footprints found at, list of (C. H. H itcheock,
'88, p. 122).

Isolated trap hill near (Nason, 'Si, p. 37).
Whitehead's dock, N. J. Indurated shale at

(Cook, '82, p. 59).
White House, N. J. Dip in shale near Cook, '79,

p. 30).
Dip in shale and sandstone near (Cook, '82, p.

29).
Dip near (Cook, '68, p. 198).
Dip of sandstono altered by trap intrusion

near (H. D. Rogers, '36, p.154).
Faults hear (Cook. '79, P. 33. Cook, '$2, p.

16).
Trap rock near, exposure of (Cook, '82, p. 64).

Whitehouse, Pa. Trap dike near, mention of
(Frazer, '84, p. 693).

White House Station, N. J. Boundary of trap near
(Cook, '68, p. 193).

White Marsh township, Pa. Report on the geol-
ogy of (C. E. Hall, '81, pp. 74-83).

WHITNEY [J. D.]. 1849.
[Observations on the probable origin of so-

called fossil raindrop impressions on sand-
stone.]

See Desor and Whitney, 1849.
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WHITNEY, J. V. 1 5:.
Noti c of the geological position and charac-

i cr of the copper mine at Bristol, Conn.

S j Silli an, jr.. ain Whit ney, 1855.

WHITNEY, J. 1. 1860.
Ot the stratiraphical position of the saud-

stone. of the Connecti ut river valley.
Tn Ann. Sci. Discov., 18, p. a"2.

Abst ract of a communication to rho Aim. A. -
soc. Adv. Sci. at the Springctild, MAss.,,
meeting 1859. in which the origin of the
dip of the Connecticet valley sandstone
was discussed. Rea.o ns re advanced
to proe that the sandstoe was do ositet
in its present inclined position. This
view was dissented from by C. H. Hitch.
cock.

Whitneyville, Conn. Description of trap ridges
near (Percival, '42, pp. 396-397).

White Oak, Pa. Exposure of altered schist near.
See Frazer, '82, p. 121.

White Oak mountains, Va. Boundary of Newark
near (Heinrich, '78, p. 2:,. W. B. Ro era,
'39, p. '75).

Description of (W. B, Rogers, '39, p. 79).
Dip near (W. B. Rogrrs. '39, p. 80).

Whitesteown, Pa. iionda ry of the Newark near.
See 'razer, 8 p. 12:.

Iron ore associated with trap near (H. D.
Rogers, '58, vol. 2, p. 690).

Trap dikes near (H. D. Rogers, '58, vol. 2, p.
690).

Whitmore's ferry, Mass. Charterof rock at (E.
Hit chcok, '41, p. 447).

Coal at (E. Hitchcock, '35, p. 231).
Coal fwund near (E. Hitchceck, '41, p. 139).
Con gloinerat at (E. H itccock, '35, p. 221).
Dip and strike of rocks at (E. Hitchcock, '41,

p.448).

Possil i hes found in, an account of (E.
Hitchrock, '41, p. 458).

WHITTLE., CliAIRLES LIYY. 1889.
The intrn ive and extrusive Trasic trap

sheets of the Connectient valley.
See Davi and 'hit le, 18 9.

WHITTLE, CHARLES LIVY. 1891.
The beach phenomena at Qnaco, N. B.
Ia Am . Gcol, ' 1. 7, pp. %3187.
Contans brief account of the geology at the

locality mentioned. Describes an uncon-
formity bet ween t he Newark and the Car-
honiftrous beneath.

WHITTLE, C. L. Cited on trap dikes near Meri.
den, Conn. (W. M. Davis, '89, p. 62).

Wick's mill, Pa. Description of trap dike near
(Frazer, '80, p. 30).

Wiehoeck [Weehawken], N. J. Mention of slate
beneath trap ( itchill, '28, p. 9).

Wigham's coal mine, Va. Notes on (Taylor, '35,
p. 284).

Wilbraham, Mass. Brief account of building
,fone found at (E. Hitchcock, '35, pp. 46,
215).

Notice of building stone at (. Hitchcock, '32,
pp. 35-36).

Wilburtha, N. J. Conglomerate near (Y asa, '89,

p. 17).
Contact metamorphism near (Nason, '89, p.

32.
Fxposure of shale near (Nason, '89, p. 17).
Fos il rn tacans ound near (Nason '89, p.

Small fault near (Nason, '89, p. 32).
Ty pical localities of gray sandstone near (Na-

,em, '89, p. 24).
Wilcox's.N. (. Exploration for coal near (Chance,

'85, pp. 46-47).
Wilcox's coal mine, N. C. Analysis of coal from

(W. R. Johnson, '50, p. 166. Macfarlane,
'77, p. 525).

WILKES, C. 1858.
Report on the examination of the Deep river

di tri't, North Carolina.
Washington, ath Congresa, d session. Ex.

Duc. No. 26, pp. 1-29, pl. 1, and two maps.
Reprinted in "O, the coal and iron counties of

North Carolina," by P. M. Hale, Raleigh,
18'3, pp. 147-181.

Gives a general description of the coal field
referred to, with special reference to the
Egypt shaf.

WILKES, '. Citrd on the ag of the Newark
system ini North Carolina (Chance,'85, p.
17).

Section of the Egypt shaft N. C. (Chance, '85,
p. 21).

Cited on the Deip river coal field, N. C. (Mc-
0eh 'e., '',- p.71).

Cited on l quality of coal from Deep river,
NC. (Hale, '83, pp. 226-227).

WILLIAMS, JR., ALBERT. 1888.
Coal.
In I. S. Geol. Surv., Mineral Resources,pp. 1-

107.
Contains a table of analysis of coals from the

Richmond coal field, Va., p. 82.
WILLIAMS, JR., ALBERT. 1885.

Coal.
In V. . Geol. Surv., Iineral Resources,1883.

pp. 11-143.
Contain a brief accontat of the 'oal of the

N ewark area of North Carolina and Vir-
ginia.

WILLIAMS, A. B. Cited on the thickness of coal
seams near Gulf, N. C. (Chance, '85, pp.
40, 41).

Williamson's point, Pa. Chemical and optical
atdy of trap from (Frazer, '78).

Ilmstration of trap at (Frazer, '80).
Willlngton, Conn. Description of trap dikes in

Primary rocks near (Percival, '42. pp. 423-
424).

WILLIMOTT, CHASE. W. 1884.
Report of observations in 1883, on some mines

and mineral in Ontario, Quebec, and Nova
Scotia.

In gelogical and natural history survey and
museum of Canada, report! of progress,
1882-'8 -'84 Montreal, 1885, pp. 1L-28L.

Contains an account of minerals obtained
from the Newark rock of Nova Scotia,
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WILLIMOTT, J. W.-Continued.
together with generalstatements concern-
ing the nature of the accompanying rock.

WILLIS, BAILEY. 186.
Notes on samples of iron ore collected in North

Carolina.
In report on mining industries of the United

States [etc., etc.
By Raphael Pupelly in Tenth Census of the

United States, vol. 15, pp. 301-329, and 3
plates.

Contains two geological maps, showing area
occupied by Newark rocks in North Caro-
lina. Also a brief account of Newark
hematites, blackband, and ball ore, pp.
304-306).

Wilistown, Pa. Trap dike in (Frazer, '84, p.693).
Trap dike near (Lewis, '85, p. 445).

Willow Grove, Pa. Boundaries of Newark area
of Pennsylvania near (Lea, '58, p. 92).

Boundary of Newark near (Lesley, '83, p.183.
H. D. Rogers, '58, vol. 2, p. 668).

Contact of the Newark with gneiss, near (H.
D. Rogers, '58, vol. 2, p. 668).

Dip near (Lesley, '83, p.180).
Will's coal mine, Va. Analysis of coal from

(Clemson, '35) .
Brief account of (Macfarlane, '77, p. 507}.
Depth of (Taylor, '48, p. 50).
Explosions in (Taylor, '48, p. 49).
Notes on (Taylor, '35, p. 284).
Thickness of coal in (W. B. Rogers, '36, p. 53).

Will's and Michael's pit, Va. Depth of (W. B.
Rogers, '43b, p. 535).

Wilmot, N. S. Spring at (Gesner, '36, pp. 78-76).
WILSON, COL. Cited in connection with fossil

footprints (Macfarlane, '79, p. 63).
Wilsonville, Pa. Iron ore associated with trap

near (H. D. Rogers, '58, vol. 2, p. 690).
WINCHELL, A. 1856.

Notes on the geology of middle and southern
Alabama.

In Am. Assoc. Adv. SO., Proc., vol. 10, 1857,
part 2, pp. 82-93.

Mentions certain observations which are
thought to indicate the presence of New-
ark rocks in the region mentioned, p. 93.

WINCHELL, ALEXANDER. 1870.
Sketches of creation [etc.].
New York. 12mo pp. i-xii, 1-459, with plates.
Contains a popular account of the footprints

of the Connecticut valley, pp. 180-187.

WINCHELL, ALEXANDER. 1586.
Geological studies, or elements of geology

[etc.}.
Chicago [Ill.]. 12mo, pp. i-xxv,1-513.
Contains a geological sketch map of the United

States, pp. 118-119; a table of geological
equivalents, pp. 274-275; a brief sketch of
American Jurassic mammals, pp. 247-248;
a table showing the succession of verte.
brate life in America, pp. 258-259; and an
outline of the Jurassic and Triassic sys-
tems as developed in America, pp. 224-229.

Windsor, Conn. Bituminous shale in (Percival.
'42, p. 442)
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Windsor, Conn.-Continued.
Description of sandstone near (Percival, '42,

pp. 441-442).
Fossil hones from (Wells, 50, p. 340).

Winnipiseogee lake, N. H. Description of trap
dikes in Primary rocks near (Percival,'42,
p. 419).

Winnsboro, S. C. Description of trap dikes near
(Tuomey, '44, p. 12).

Wintergreen lake, Conn. Chemical compositions
of trap rock from near (Hawes, '75).

Winterpocket creek, Va. Analysis of coal from
(Macfarlane, '77, p. 515).

Winterpocket creek coal mine, Va. Analysis of
coal from ,{Williams, '83, p.82).

Withersfleld, Conn. Topographic form of trap
ridge near (Percival, '42, p. 304).

Woburn, Mass. Brief account of copper ores at
(E. Hitchcock, '35, p. 72).

WOLFF, J. E. Cited on structure of trap rock
of Connecticut (W. M. Davis, '88, p. 465).

Wolfville, N. S. Manganese at (Gilpin. '85, p. 8).
Wolridge's coal mine, Va. Analysis of coal from

(Williams, '83e, p. 82).
Thickness of coal in (Taylor,'35, p. 282).

Woodbury, Conn. Brief account of the Newark
area in (E. Hitchcock, '35, p. 220. Silli-
man, '20a, pp. 231-233).

Brief account of Newark rocks in (E. Hitch-
cock, '28, pp. 227-228).

Brief account of the trap ridge of the Newark
system of (E. Hitchcock, '35, 1). 513).

Brief description of (Percival, '42, p. 427).
Description of Newark area (W. M. Davis,

'86, pp. 347-348).
Description of rocks at (E. Hitchcock, '43b,

p. 294).
Fossil tree trunk found in (E. Hitchcock, '41,

pp. 456-458).
Fossil tree trunk from (E. Hitchcock, '35, p.

237).
Newark rocks left by erosion (Russell, '78, p.

239).
Occurrence of minerals at (Silliman, '18a).
Reference to Newark area in (E. Hitchcock,

'41, p. 446).

Reference to the Newark rocks in (Russell,
'78, p. 238).

Reference to the volcanic origin of the trap
rocks of (Cooper, '22, pp. 239, 243).

Sketch map and section-in (W. AL Davis, '88,
p. 473).

Trap ridge in, description of (Percival, '42,
pp. 410-412).

Woodbridge, N. J. Boundary of Newark near
(Cook, '68, pp. 175,176).

Boundary of the Newark system near (Cook,
'89, p. 11).

Dip in shale near (Cook, '82, p. 25).
Native copper at (Akerly, '20, p. 61).
Referred to as a locality for copper ore (H. D.

Rogers, '36, p. 166).
Trap rock near (Cook, '82, p. 18).

Woodland, N. J. Analysis of soil from (Cook,
'78, pp. 37,,39).

RUSSELL. ] 337



THE NEWARK SYSTEM.

Woodside, N. J. Plant remainsin sandstone near
(Nason, '89, p. 28).

Woodville, N. J. Brief reference to trap hills
near (H. D. Rogers, '36, p. 159).

Dip in tlagstone at (Cook, '82, p. 26).
Flagging stone quarries at (Shaler, '84, p.

144).
Flagstone at (Cook, '81, pp. 63-64).
Flagstone quarry at (Cook, '79, p. 25).

Woodville, Pa. Trap dike near (Lewis, '85, pp.
446-447).

Mention of (Frazer, '84, p. 693).
Trap in (Frazer, '83, p. 307).

Woodward's coal mine, Ta. Notes on (Taylor,
'35, p. 284).

WOOLDRIDGE, A. 8. 1842.
Geological and statistical notice of the coal

mines in the vicinity of Richmond, Va.
In Am. Jour. Sci., vol. 43, pp. 1-14.
Describes a number of localities in the Rich.

mond coil fIed at which coal has been
mined, 'ices depth of shafts, output of
coal, etc. Slates in gi enra terms that
fossil plants and tubes ha e been found.

WOOLDRIDGE, A. S. Cited on the Richmond
coal field, Va. (Taylor, '48, pp. 49-50).

Woolridges coal pits, Va. Brief account of (Mac-
farlane, '77, p. 507).

Worcester county, Conn. Description of trap
dikes in Primary rocks in (Percival, '42,
p. 426).

Worthington, Conn. Topographic form of trap
ridge near (Percival, '42, p. 304).

Trap ridges near (Percival, '42, p. 378).
WURTZ, HENRY. 1870.

Progress of an in vestigation of the structure

and lithology of the Hudson river pali-
sadles.

In New York Lye. Nat. Hist.., Proc., vol. 1,
1870-'71, pp. 9-105.

Reviews llrietly cerfain hypotheses concern-
ing the origin of the pr(v ailing dip of the
Newark system, especially in New Jer-

sey. Advances a hypothesis to the
effect that the palisades are formed of
metamorphosed sedimentary beds. Re.
marks on' this hypothesis may be found
in the samevolume as follows: J. S. New.
berry, pp. 131. 133-134; P. Schweit zer, pp.
136, 196,244-252; B. N. Martin, pp. 132-
133, and by H. Wnrtz, pp. 196, 283.

WURTZ, H. 4 1871.
Analysis of sandstone from New Jersey.
In New York Lye. Nat. Hist., Proe., vol. 1,

1870-'71, p. 196).

Gives four analy*,, sandstone from New
Jersey, by Schweitzer and Cook.

WURTZ, HENRY. 1872.
[A note in reference to the mineralogical com-

position of the Newark sandstone of New
Jersey.]

In Am. Jour. Sci., 3d ser., vol. 3, p. 57.
Calls attention to analysis of sandstone from

New Jersey, published in New York Lye.
Nat. Hist., Nov., 1870. See also Am.
Jour. Sci., 3d ser., vol. 3, p. 57.

WURTZ, HENRY. 1875.
Preliminary note upon the carbonite or so-

called "natural coke " of Virginia.
In Am. Inst. Mining Engr., Trans., vol. 3,

pp. 456-457.

Contains an analysis of natural coke and a
description of some of its characteristics.

WURTZ, H. Cited on composition of trap rocks
(W. M. Davis, '83, p. 284).

Curved form of certain trap ridges (W. M.
Davis, '83, p. 307).

Natural coke [carbonite] from Virginia
(Raymond, '83).

Origin and deposition of Newark strata (W.
M. Davis, '83, p. 287).

Origin of the trap rocks of New Jersey (T.
S. Hunt, '74).

Origin of the trap rock of Palisades, N.
J. (B. N. Martin, '70. Newberry, '70,
Sch weitzer, '10. Schweitzer, '71).

WYMAN, JEFFRIES. 1855.
Notice of fossil bones from the Red sand-

stone of the Connecticut river.
In. Am. Jour. Sci., 2d ser., vol. 20, pp. 394-

397.
Abstract in Neues Jahrbuch, 1856, p. 82.
A careful description of the bones referred to,

twenty-five years after they were ex-
humed.

WYMAN, JEFFRIES. 1855a.
[Concerning fossil bones from the sandstone

of the Connecticut valley.]
In Boston Soc. Nat. Hist., Proc., vol.5, p. 238.
Brief remarks on some fossil bones with the

conclusion that some of them were rep-
tilian.

WYMAN, [J.]. Cited in reference to the charac-
ter of a fossil reptile from the Connecticut
valley (Cope, '69, p. 122G).

Cited on certain footprints from Turner's
Falls, Mass. (Deane, '56).

Fossil bones of the Connecticut valley
(Wells, '56).

Saurian bones from Connecticut valley sand.
stone (E. Hitchcock, '58, pp. 186-187);

Yahpo, N. J. Trap outcrop near (Cook, '68, p.
188).

Yale College. Description of fossil fishes in the
museum of (Newberry, '88).

Yalesville, Conn. Trap ridges near, description
of (Percival, '42, pp. 405-406).

Yardleyville, Pa. Boundary of the Newark near
(C. E. Hall, '81, p. 20).

Character of strata near (H. D. Rogers, '58,
vol. 2, pp. 672, 673).

Fault and trap dike at (Lewis, '82).
Quarries near (H. D. Rogers, '40, p. 121.

Shaler, '84, p. 157).
Reference to (H. D. Rogers, '36, p. 157).

Section near (Frazer, '77a, p. 496).
Unconformity at base of the Newark at (H.

D. Rogers, '58, vol. 2, p. 672).
Yellow springs, Md. Dip of conglomerate near

(Ducatel, '37, p. 36);
Search for coal near (Ducatel, '37, pp. 36-37).

Yellow springs, Pa. Sandstone near (H. D. Rog.
orn, '58, vol. 1, pp. 98, 89).
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Yellow tavern, Pa. Dip in conglomerate near
(H. D. Ruers, '58, p. 102).

Yerke's station, Pa. Fossil tisit remains fot ii at
(Leidy, '76).

York, Pa. Analysis of trap rock from near (Fra-
zer, '75a, p. 408. Frazer, '76, pp. 122-124).

Boundary of the Newark near (H. D Rogers,
'58, vol. 2, p. 668).

Conglomerate and sandstone front near (C. E .
Ha 1 '78, pp. 17, 40).

Contglomerate near (Frazer, '85, p. 403. H. D.
Rogers. '58, vol. 2, p. 680).

Dip of shale and conglomerate near (Frazer,
76, p. 92).

Li t of to sil footprints from (C. H. Hiteh-
cuck,.'Sw, tp. 12:1).

Optical propertie. of tr. p from near (Frazer,
'7a, p. 410. Fr aer, '76, p. 126).

York county, Pa. Analy. is of coal from (Mc.
Creath, '79, pp. 102-103).

Analyses of limestone from (McCreath, '81,
pp. 79-80).

Brief report on (Lesley, '85, pp. ecx- exii, p.91).
Dip of the Newark system in (Frazer, '75c).
Exploration for iron ore in (Frazer, '77, pp.

229-239).

Geology of (Frazer, '85).
Geological t nap of (Frazer, '80).
Red ihale in (H. II. R ers, '58, vol. 2, p.677).
Report on the geology of (Frazer, '76).
Trap rocks of (Frazer, '75).

Unonformity at the base of the N ewark sys-
tem in (Frazer, '75c).

vertebrate fossils from the li;1si in (Cope,

York county, S. C. Trap dikes in (Hammond, '84.
pp. 466-497).

York Haven, Pa. Buildig stone near (H. D. Ro.
ers, '58, vol. 2, p. 677).

Contact metamorphism near (H. D. Rogers,'58,
vol. 2, p. 677).

Trap quarries at, mention of (G. P. Merrill,
'89, p. 436).

Trap dikes near (H. D. Rogers, '58, vol. 2, p.
687).

York Raven, Pa.-Continued.
Trap ridge near (11. D. Rogers, '58. vol. 2, p.

677).

York springs, Pa. Contact metamorphism near
(x. D. Rogers, '58, vol. 2, p. 690).

Trap dikes near (H. D. Rogers, '58, vol. 2, p.
689).

York valley, Pa. Sandstone above limestone in
(H. D. Rogers, '58, vol. 2, p. 680).

Yorkville, q. C. Description of trap dikes near
(T11un i, '44, p. 12).

Yost's quarries, N. J. Dip of sandstone at (Cook,
'7 , p. 30).

YOUNG [C. A.I. Remarks on the dip of the New-
ark system at Norristow, Pa. (Frazer,
'75$).

ZEILLE R, R. 1134$.
Stir I presence dans le gr.s bigarre des

Vosges, de l'Acrostichides rhombifolius,
Fontaine.

In Bull. Soe. G01. Fran e, 3d ser.,vol. 16, pp.
69.3-699.

Reviewed by J. Marcou In Am. Geol., vol. 5,
pp. 160-174.

A review of W. M. Fon tine's monograph on
the Older Mesozole flora of Virginia, in
which te e idence of the age of the New-
ark system a indicated by fossil plants is
discussed.

ZEILLER, RlENE. 1889.
[A letter on the flora of the Richmond coal

field, Va.]
In "'The Triassic flora of Richmond, N irginia,"

hy Jules Mareou.
Am. Geol., vol. 5, p. 172.
Gives a list of fossil plants collected in the

Richmond coal fields, by J. Marcou.

ZEILLE i, R. A review of a paper on Newark
flora by (Marcou, '90).

Zinc. In Massachusetts, brief account of (E.
Hitchcock, '41, p. 448).

Occurrence of, at Berlin, Conn. (E. Hitchcock,
'35, p. 232).
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Agassiz, L., cited on fossil fishes of the
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Barboursville (Virginia) area of Newark
system, general description ..... 21

structure of.......................... 85-86
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Bradley, F. H., cited on former connec-

tion of now separated Newark
areas-............................ 103
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Bunbury, C. J. F., cited on fossil plants
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Carbon Hill, Virginia, section at......... 39
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with those of the Newark system . 131-153
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trap rocks of.. ............... .. 73
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explanation of fault structure in ... , 98-100

Conrad, T. A., on mollusks of the New-
ark............................... 60

Cook, G. H., cited on thickness of New-
ark rocks in New Jersey......... 107

Cope, E. P., cited on vertebrate fossils
from the Newark ................ 55,124
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Crustaceans of the Newark system...... 59-60
Cycadoidea abequidensis of Prince Ed-
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D.

Daddow, S. H., and B. Bannan, cited
on coal in the Farmville area... 42

Dadoxylon Edvardianum of Prince Ed-
ward island............. ... 27,28, 29

Dan river (Virgnia) area of Newark sys-
tem, general description......... 22,42

structure of..........................85,86,88
Dana, E. S., cited on composition of trap

rocks............................ 67
Dana, J. D., cited on Triassic nomencla-

ture.............................. 19

cited on conditions of deposition of
Newark rocks................... 45

cited on semiglacial era at close of
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